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Purpose

The purpose of this calculation is three-fold:

(1) To perform a QA evaluation to determine the local (i.e., on-site) atmospheric dispersion factor for the superheated "puff"
produced by the steam released from the Columbia Generating Station main steam line break (MSLB) design basis accident (DBA),

(2) To apply this dispersion factor to the dose analysis using Polestar's STARDOSE code to calculate Control Room (CR) doses, and

(3) To perform off-site dose calculations.
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CalculationlCMR NE-02-04-06
was verified using the following methods:

0 Checklist Below

Revision I

0 Alternate Calculation(s)

Checklist Item
Clear statement of purpose of analysis...................................................................
Methodology is clearly stated, sufficiently detailed, and appropriate for the

proposed application..........................................................................................
Does the analysis/calculation methodology (including criteria and assumptions)

differ from that described in the Plant or ISFSI FSAR or NRC Safety
Evaluation Report, or are the results of the analysis/calculation as described
in the Plant or ISFSI FSAR or NRC Safety Evaluation Report affected?
p3 Yes O No .................................................... I...I...............................
If Yes, ensure that the requirements of 10 CFR 50.59 and/or 10 CFR 72.48
have been processed in accordance with SWP-LIC-02....................................

Does the analysis/calculation result require revising any existing output interface
document as identified in DES-4-1, Attachment 7.3?
M Yes [K No ..................................................................................................
If Yes, ensure that the appropriate actions are taken to revise the output
interface documents per DES-4-1, section 3.1.8 (i.e., document change is
initiated in accordance with applicable procedures)..........................................

Logical consistency of analysis ................................................................................
* Completeness of documenting references ........................................................
* Completeness of input .......................................................................................
* Accuracy of input data........................................................................................
* Consistency of input data with approved criteria ...............................................
* Completeness in stating assumptions ...............................................................
* Validity of assumptions ......................................................................................
* Calculation sufficiently detailed..........................................................................
* Arithmetical accuracy.........................................................................................
* Physical units specified and correctly used .......................................................
* Reasonableness of output conclusion ...............................................................

Supervisor independency check (if acting as Verifier) .............................................
- Did not specify analysis approach
- Did not rule out specific analysis options
- Did not establish analysis inputs........................................................................

If a computer program was used:.............................................................................
- Is the program appropriate for the proposed application?
- Have the program error notices been reviewed to determine if they

pose any limitations for this application?
- Is the program name, revision number, and date of run inscribed

on the output?
- Is the program identified on the Calculation Method Form?

If so, is it listed in Chapter 10 of the Engineering Standards Manual? ..............
Other elements considered:
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Control Room Dose: The Control Room (CR) dose was analyzed for two release scenarios: the first is the direct release of
steam to the atmosphere via the blowout panels (this will be the license basis case), the second is the release via the Turbine
Generator Building (TGB) to the atmosphere. No credit was taken for the remote intakes or the Control Room Emergency
Filtration (CREF) system. The dose conversion factors (DCFs) are based on Reference 1 which is recommended by
Reference 2. The dose for each release scenario was calculated with and without the effect of iodine spiking. A summary of
the dose results of these two scenarios is as follows:

Control Room Dose From Direct Release to the Atmosphere

Whole Reg Limit
Body CEDE TEDE (TEDE)

Dose without iodine spiking (rem) 2.83E-05 8.95E-02 8.95E-02 5
Dose with iodine spiking (rem) 5.65E-04 1.79 1.79 5

Control Room Dose, Release Via TGB, Mixing w/ TGB Air

Whole Reg Limit
Body CEDE TEDE (TEDE)

Dose without iodine spiking (rem) 1.27E-05 4.03E-02 4.03E-02 5
Dose with iodine spiking (rem) 2.54E-04 0.81 0.81 5

Off-site Dose: The off-site (EAB and LPZ) doses (including iodine spike) were calculated using the formula given below.
Per RG 1.183 (Reference 2), the MSLB dose limits with and without'iodine spiking are 25 and 2.5 rem, respectively. Since
the source from iodine spiking is 20 times higher than that from equilibrium iodine (4 pCi/g vs. 0.2 pCi/g ), the dose
corresponding to the spike is 20 times higher than that corresponding to equilibrium iodine. Therefore, the spike dose is
more limiting since it results in a higher percentage of the dose limit. The results are summarized in the following table.

Dose (rem) = [Activity Release (Ci)] x [XfQ (s/zn3)] x [Breathing Rate (rm3/s)] x [DCF (rem/Ci)]

Off-site Doses (rem) with and without Iodine Spike

With Iodine Spike Whole Body CEDE TEDE Ret Limit (TEDE)
EAB Dose (rem) Negligible 0.398 0.398 25
LPZ Dose (rem) Negligible 0.109 0.109 25

Without Iodine Spike |Whole Body CEDE TEDE Reg Limit (TEDE)
EAB Dose (rem) Negligible I 0.020 _ 0.020 I 2.5
LPZ Dose (rem) Negligible 0.0055 0.0055 2.5

Conclusions

CR Dose Results - The conclusion from these results is that the MSLB CR limiting dose of 1.79 rem (corresponding to
direct release to the environment with iodine spiking) is well below the 5.0 rem TEDE regulatory limit for control room
operator exposure given in Reference 2 for BWR MSLB.

Off-site Doses Results - The conclusion from these results is that the MSLB off-site doses (including iodine spike) of 0.398
rem and 0.109 rem for EAB and LPZ, respectively, are well below the 25 rem TEDE regulatory limit from Reference 2 for
BWR MSLB with spiking. In fact, these results are less than the 2.5 rem TEDE regulatory limit for BWR MSLB without
spiking considered.
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Approach/Methodology REV.
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The methodology and scope of this calculation is consistent with References 3 and 4.

Calculation of CR Dispersion Factor (XVQ) -The Instantaneous Puff Release model described in Reference 5 to determine
the time-dependent dispersion of a non-rising, ground level, instantaneous puff release was used to calculate the CR X/Q
value. The initial volume of the puff is established by the amount of steam released by the MSLB and by the flashing of
entrained liquid. The calculation of this initial steam volume (and the DE 1-131 concentration) is the first step of the
calculation.

The puff centerline is then assumed to pass directly over the local CR air intake. The release point from the TGB is assumed
to be far enough away from the normal CR air intake to permit the puff to be fully extended (i.e., x - 3cr for the puff) before
movement across the CR air intake begins. This maximizes the time-integrated, normalized concentration (expressed in
sec/mn3). No credit is taken for vertical (z-direction) expansion in performing the normalized concentration integration.

Parameters for the MSLB DBA include the mass of liquid-steam mixture released, the timing of release, the temperature of
the liquid-steam mixture, and the iodine concentration in the release. These parameters are used to obtain the initial
conditions of the released steam puff. The Reference 5 methodology then establishes the puff's transit time, the normalized
concentration as a function of distance traveled in the downwind or "x" direction, and, finally, the time-integrated,
normalized centerline concentration.

CR Dose - For the licensing-basis CR dose calculation, the transport pathway is based upon direct release to the
environment. For completeness, a second transport pathway via the TGB is also considered (see Assumptions A-7 and A-8
for further discussion). The STARDOSE computer code [references 6 and 7] is used to determine the CR dose. A
STARDOSE LIBFILEI.TXT file was created with the Dose Equivalent (DE) 1-131 inventory for the Columbia MSLB using
the DE I-131 coolant concentration from Reference 8 with consideration, also, of the potential for iodine spiking. A
STARDOSE INPUT.DAT file was also prepared to represent exposure to the CR operator equivalent to that provided by the
passing puff. This equivalency is provided by introducing into the CR at the start of the dose calculation the proper fraction
of the total DE 1-131 release, and then purging that DE 1-1 31 from the CR at the normal flow rate.

Off-site Dose - For the licensing-basis off-site dose calculation, the same DE I-131 source term as that used for the CR dose
calculation is used. It is conservatively assumed that the only transport pathway is a direct release to the environment. The
plume dilution effect due to buoyant rise is also conservatively neglected (see Assumption C-2 for further discussion).
Because of the simplicity of the off-site dose model, a manual calculation is employed.

I1090A Di
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Figure 1. STARDOSE Model for Fission Product Release
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Purpose: The purpostf this calculation is to perform radiation dose callulations following a MSLB accident at Columbia. The dose
calculations will include the control roorn, the EAB, and the LPZ.

These calculations are being performed in accordance with References 3 and 4. The activity released in the MSLB accident is from
fission products dissolved in the coolant. This activity is limited by Technical Specification to 0.2 pCi/g Dose-Equivalent (DE) 1-131
with a short-term allowance for iodine spiking to 4.0 pCi/g DE I-13 1. The activity concentration (Ci/m3) to which the CR is exposed
(and which must be applied to the dose calculation) is reduced as the plume is diluted by entrained air and expansion of the puff
Although the puff would be buoyant, no credit is taken for buoyant rise. Table I presents the input parameters used in the
calculations.

Table 1. Design Input Parameters

Columbia Desi n In ut Parameter Parameter Value Basis
Maximum time for MSIV closure 6 sec Reference 11
Approx. volume of TGB 5.7 1E6 fi3  Reference I 1
Liquid release from MSLB 105,000 Ibm Reference I 1
Steam release from MSLB 25,000 lbm Reference 11
RCS pressure 1060 psia (552 F) Reference II

Panels A to TGB (N. end of tunnel) and D
Blowout panel locations for MSLB direct to environment (via B and C) (E. Reference II

end of tunnel),
Distance from MSLB release point to 240 f =73 m Reference I1
normal CR intake for Panel D
Distance from MSLB release point to
normal CR intake for Panel A (via TGB) 200 fi = 61 m Reference 11
Plume transit velocity 1 ni/s Reference 11
Coolant iodine inventories 0.2 ACi/g DE I-131 Reference 11

Iodine spiking factor 20 (increasing coolant activity to 4 PCi/g Reference 11
____ ___ ___ ___ ___ ___ ___ ___ D E I-131)

Radioactivity release rate to environment Instantaneous Reference 5
Vol. of CR 214,000 fI Reference 11
CR occupancy factor I Reference 11
CR normal, unfiltered makeup flow 1100 cfm Reference 11
CR Breathing Rate 3.5E-4 Reference 11
Chi/Q, EAB 1.8 IE-4 sec/n 3  Reference 11
Chi/Q, LPZ 4.95E-5 sec/in3  Reference 11
Dose Conversion Factor for I-13 1 CEDE 32893 rem/Ci References 1,12

Ile various transport pathways, geometries, and puff/plume dilutions being considered in the main body of this calculation are
summarized in Table 2 below:

Table 2. Summary of Cases

Dose Calculation Transport Pathway Geometry Plume Dilution
CR Direct to environment Instantaneous puff Air entrainment and

(primary case - used for release - Gaussian expansion during transit
licensing basis) distribution _

CR Via TGB (secondary case Instantaneous puff Pre-dilution in TGB - air
for information - not for release - Gaussian entrainment and expansion
licensing basis) distribution during transit

Off-site Direct to environment Plume* Air entrainment and
expansion during transit

* The PAVAN code was used to calculate the off-site X /Q values.

41:O. i2
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Calculations of Radhdon Doses: The calculation of radiation doses from a MSLB is divided into two main categories, the control
room dose and the off-site doses. The details of the calculation are given below:

I. Calculation of Control Room Doses: Calculations of the control room doses involve the calculation of the effective puff relative
concentration (X/Q), the source term (i.e; amount of activity released), and the development of a STARDOSE model to calculate the
radiation dose. In order to facilitate an acceptable calculation for the effective puff relative concentration (X/Q), the following
assumptions and their justifications are introduced.

Assumption A-I

Justification

The main steam isolation valve (MSIV) closure time will not exceed 6 seconds. The release of steam resulting
from the MSLB (through blowout panels in the steam tunnel) is assumed to be instantaneous. The mass of
coolant released is the amount in the steam line and connecting lines at the time of the break plus the amount
passing through the MSZVs prior to closure.

The Columbia FSAR (Section 15.6.4.4, page 15.6-7 of Reference 9) states that the MSLB steam and liquid
discharge is based on MSIVs closing in 6 seconds. Since this is the basis for the current MSLB radiological
licensing evaluation, it is reasonable to assume that this is the maximum allowed closure time. This time
duration is small compared to the exposure time of interest for the CR, and in any event it is conservative to
assume instantaneous release.

The FSAR evaluation of mass released in the MSLB is based on the 6 second closure time and states that a
steam-water mixture flows from the break until the MSIV has closed.

Assumption A-2

Justification

The puff from the liquid-steam release (including the flashed steam) is released at ground-level with an initial
volume corresponding to standard atmospheric conditions. Activity within the puff becomes normally distributed
by dilution with air. No buoyancy is considered. The liquid (assumed to contain no residual activity - a very
conservative assumption) settles by gravity.

Since the iodine is in solution, and nearly all of it will tend to stay with the liquid, it is conservative to assume
that all of the iodine activity partitions with the steam and becomes airborne. For the most part, the released
liquid consists of large droplets from the blowdown that will settle quickly without complete evaporation.

The puff is allowed to entrain air and to expand slightly as it moves downwind. According to the Reference 5
model, the integration of the normalized puff activity concentration as it crosses the CR air intake is performed
from x to +3r (where x is the distance from the release point to the receptor; i.e., the air intake, and "a" includes
the increase in a by expansion in the downwind direction over the distance x).

AssuMption A-3

Justification

Assumption A-4

Justification

Assumption A-5

Justification

Control room ventilation remains in normal mode. The normal air intake is the one used for analyzing
dispersion.

For the analysis, there is no "FAZ" signal credited to start emergency control room ventilation. No credit is
taken for operator actions. MSIV isolation actuates on high steam flow.

Control room ventilation intake flow is unfiltered. No consideration is needed of unfiltered inleakage in
calculating dispersion.

For the analysis ventilation remains in normal mode. No credit is taken for filtration at all.

The time required for the plume to transit to the CR air intake is based on the plume moving with a horizontal
velocity of I mns. The local air intake is used as the basis for the transit time.

There are three CR intakes at Columbia. Two of these are remote, located away from the power block (400 feet
or more from the MSLB release location described in Assumption A-7). The third is the local intake which is
contiguous with the CR building (see Appendix A of Reference 11). This is the CR intake closest to the MSLB
release location; and thus, it is assumed that the plume translates directly to the local CR intake.

4 PARA 01
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Assumption A-6

Justification

Assumption A-7

The steam-air mixture may be treated as a perfect gas.

The perfect gas assumption is applicable to low pressure, high temperature gases where there are
minimal interaction forces between gas molecules. The puff is at atmospheric pressure and high
temperature.

As noted in the CR Dose portion of the Methodology section, the primary release location
(transport pathway), and that upon which the final, licensing-basis results are based, is direct
release to the environment. Release via the TGB (with brief confinement In the TGB) has also
been considered.

Justification Release directly to the environment is consistent with RG 1.183 which states that for MSLB, all
radioactivity in the released coolant should be assumed to be released to the atmosphere
instantaneously. This is also consistent with what would be expected for the MSLB at Columbia
based on the following.

Per Reference 10 and Reference 11. Appendix A, with the MSLB in the steam tunnel or tunnel
extension (located in the TGB), there are three blowout panels that are designed to vent to prevent
overpressurization. Panel A at the north end of the tunnel vents into the TGB. Panels B and C
vent to a vent-way which vents directly to the atmosphere via blow-out panel D. Thus, the release
will vent either directly to the atmosphere or into the TGB.

If the release occurs into the TGB. approximately 65,000 Ibm of hot steam will appear essentially
instantaneously into a volume of -5.7E6 ft3 (Reference 11). Based on the perfect gas law, such a
steam release would lead to a pressure increase of -5.4 psi within the TGB (based on an unmixed,
isothermal compression such that each component experiences the same fractional reduction In
volume but no increase In temperature - see Attachment 1). Thus for the TGB to remain intact, it
would have to withstand a pressure of -5.4 psig. (Per Attachment 1, even a well-mixed model
results In a pressure of -3.7 psig). A fraction of this pressure (-1 psig) would be expected to
catastrophically fail the TGB siding; thus, the release into the TGB can be treated as a release
directly to the environment.

Release via the TGB with brief confinement has also been considered and is discussed further in
Assumption A-8. This is not, however, considered appropriate for the licensing basis and is
included only for completeness.

Assumption A-8

Justification

For release into the TGB. there are two possibilities to consider. One is that the TGB fails such
that t, In effect, provides no confinement of the steam puff and the result Is similar to a release
directly to the environment. This is the primary release path and Is addressed by the release
directly to the atmosphere discussed in Assumption A-7. The other case is where the TGB tends
to briefly confine the puff, with release from the TGB at one or more specific failure locations. In
this latter case, i is assumed that the steam puff mixes with the air in the TGB prior to release from
the TGB.

The TGB is about 5.7E6 fl3 in net free volume. Assuming for the moment that the TGB remains
largely intact and tends to briefly confine the steam release as it is vented through blowout Panel
A, the puff will mix rapidly with the air in the TGB by jet entrainment and density driven exchange.
Thus the release to the atmosphere from the TGB will be a mixture of air and steam. To account
for isolated volumes in the TGB and displacement of TGB air at the time of venting into the TGB,
the mixing is assumed to Involve only 2/3 of the gross building volume. The 5.7E6 f 3 is the net
building volume allowing 20% for equipment and internal structures. Therefore, 213 of the gross
volume Is 0.67*5.7E6*1.25 = 84% of the net TGB volume of 5.7E6 ft3; i.e.. the mixture released
from the TGB is the steam volume plus approximately 84% of the TGB volume as air.

1.1 Calculation of CR Effective Puff Relative Concentration (X/Q): The Instantaneous Puff Release model described in
Reference 5 to determine the time-dependent dispersion of a non-rising, ground level, Instantaneous puff release was used to
calculate the control room XVQ value. The details of calculating this relative concentration are given in the following steps:



:'! ENERGY Page No. Cont'd on page
e NORTHWEST MANUAL CALCULATION 5.003 5.004
People -Vision Solutions Calculation No. NE-02-04-06

Prepared by / Datj 6/171/ Verified by/Date: , Revision No. 0

1.1.1 Calculation of Nutial Steam Volume: The initial volume of the Diuff is established by the amount of steam released by the
MSLB and by the flashing of entrained liquid. The calculation of this initial steam volume (and the DE 1-131 concentration) is the
first step of the calculation.

1.1.1.1 Evaluation of the Initial Conditions of Steam Release: Per Reference 9, the liquid-steam mixture is released over a period
of -6 seconds (assumed to be instantaneous per Assumption 1), 105,000 Ibm as liquid and 25,000 Ibm as steam, and the RCS pressure
is 1060 psia. The temperature of the liquid-steam mixture at the time of the release to ambient is the saturation temperature
corresponding to 1060 psia which is 552 F. Since the liquid is superheated at ambient pressure, some of this liquid will flash to steam.
Per Reference 5 and Assumption 2, the steam will form the puff, and the unflashed liquid will settle by gravity.

1.1.1.2 Determination of the liquid flashing fraction (fi): The fraction of the released liquid that flashes into steam can be
determined from the following energy balance equation:

mh = mngh. + rnhhi

where: m = initial liquid mass (ibm)
h = initial liquid enthalpy (Btu/lbm)
m. = flashed steam mass (Ibm)
N = flashed steam enthalpy (Btu/lbm)
mi = unflashed liquid mass (Ibm)
he = unflashed liquid enthalpy (Btu/lbm)

and the unflashed liquid and flashed steam are at atmospheric pressure and saturation temperature corresponding to atmospheric
pressure (212 F).

The flashing fraction, ff, is
ff= m./m = (mh - m1hi)/m/h.

= (h - mnh/m)/h.

Since
mVm = (m - m.)/m= 1-f

we have
ff= (h - (I-f)hb)/hb

Thus,
ff = (h - bj/(hz-h)

Using the steam tables,
h(552 F) = 552 Btu/Ibm

hl(212 F)= 180.2 Btu/lb

hg(212 F)= 1150.5 Btu/lb

Thus,
ff= (552 - 180.2)/(1150.5 - 180.2)

=0.383

This means that 38.3% of the released liquid flashes into steam in addition to the 25,000 Ibm of coolant initially released as steam.

I
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1.1.1.3 Mass of Liquivl)ashed and Total Steam Mass: the mass of flashed steam is calculated by multiplying the flashing fraction
by the amount of the released liquid:

in = 0.383 x 105,000 = 4.02E4 ibm.
The total initial steam puff mass is the sum of the initial mass of released steam (25,000 Ibm) and the mass of steam flashed from the
liquid (4.02E4 Ibm):

The total steam mass (lbm) = 25,000 Ibm + 4.02E4 Ibm = 6.52E4 Ibm

1.1.1.4 Volume of Steam: The initial volume of the steam puff is calculated as follows:

The weighted average temperature of the mixture of the steam released at 552 F and the steam flashed from the liquid at 212 F
is:

Tb = (4.02E4 x 212 +25000 x 552)/6.52E4 = 342 F = 802 R

Therefore, the initial volume of the plume (pure steam) is:

V = 6.52E4 Ibm/p1

where p = 0.0311 Ibm/ft3 (super heated steam density at 802 R). Thus,

Initial puff volume = V = 2.1E6 A
3 = 5.95E4 m3  (1)

1.1.2 Calculation of the Effective Puff Relative Concentration:

The instantaneous Puff Release model described in RG 1.194 (Reference 5) has been used to evaluate the relative concentration (V/Q).
The activity release to the environment must occur over a period of no longer than about one minute for a release to qualify as a puff
release. The diffusion equation for an instantaneous puff ground level release, with no puff rise and no crosswind offset (i.e., the
center of puff is assumed to pass directly over control room intake), integrated over the duration of the puff passage is:

T 2 1 ( X_-U.t) 2  
___ __2 _

I l 3-exF[- 2( ) 2) ( 2)) -F(t)dt1 3 22 2+

(xuk,= (aj(x,k)+ao2)2(2nr)22 (a(X~k)+ 2? { (( , cZ(~)o 1 )]( 2

| F(t)dt

where:
X = Integrated concentration at control room intake, Ci-m3 /sec
Q = Release quantity, for nuclide, Ci
x = Release point to receptor distance, in. The distance from the blowout panels to the local CR intake is 200 ft (- 61

in).
u = Wind speed, in/sec. Per RG 1.194 the wind speed is assumed to be I m/sec
k = Stability Class. Per RG 1.194 stability class F will be used.
h = Difference in elevation between the physical release point and the control room intake, in. If the control room

intakes is at a higher elevation than the release point and the puff is buoyant, assume h = 0.
T = Transit time - time for trailing edge of puff to pass control room intake, sec. Per RG 1.194, the following formula

should be used to calculate the transient time:

x+ 3.[(oa,(x,k)+ o)(

U
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F =~ntrol room total intake flow rate, cfm. (If the cotrol room intake flow rate is constant over the period 0 to T
seconds, the F(t) terms can be omitted), since at Columbia the CR intake flow rate is not a function of time, F(t)
in the numerator and denominator will cancel each other.

o1.y(xk) = Standard deviation, m, of the puff in the horizontal along the wind direction and cross-wind directions at the
receptor location. Figure 4 in Reference 5 is used with the distance to the receptor and the stability class to
determine axy at the receptor.

For a distance x = 61 m and stability class F, the value of ca,(xk), obtained from Figure 4 in Reference 5, is:

a1,,y(x,k) = 2.9 m.

ar(xk) = Standard deviation, m, of the puffin the vertical cross-wind direction at the receptor location. Figure 5 in
Reference 5 may be used with the distance to the receptor and the stability class to determine c2 at the receptor,
but in this case, expansion in the z direction is conservatively neglected.

cl Per RG 1.194, the initial standard deviation, m, is given by the following formula:

a [ 3 (4)
(2;r)'

But per equation (1) above, V=5.95E4 m3, hence,

a, = 19.62 m

The transient time, T, can now be calculated by introducing the values of x, u, a, , and ocy(xsk) into equation (3), the result is:

T = 128.6 seconds.

In order to simplify the integral in equation (2) above, the following constants are defined:

2
A = 3 1.65E-5 mr (5)

(ao2(x k)+Car2)2(21r),2(c )(x, k)+2 )

B2 -127E-3mr 2  (6)
(a2, (x,k)+ 2 ) (6-

C=X (7)

D=u (8)

Introducing the definitions in equations (5) through (8) into equation (2) and multiplying the right-hand side of the equation by

-.r;r * 2-) the equation becomes:
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2J (
X/Q = (AVJ Je) XD)e dt (9)

Furthermore, we need to introduce the following definitions:

E = Bm = 0.0356 n7' (10)

F = EC =2.17 (11)

G = ED =0.0356 sec' (12)

v =F-Gt (13)

Introducing equations (10) through (13) into equation (9) yields the following equation:

X/Q= (A-?Jj) 2 Je dv (14)

Equation (14) represents the definition of the error function, (erf), which has the following solution:

XIQ =(2' )J= fBe & dv = [elf(v(T)) - erf(v(O))] (15)

where erf($3 = (2/t2)1{(-l)"v(2k+')/[k!(2k+l)]) sunined from k = O to infinity. Tables of the error function are readily available.

For t = T = 128.6 sec, er:R o) = erf(F-GT) = erl(F-G(128.6)) = erf(2.17-(0.0356)(128.6)) = erf(2.17-4.58) = erf(-2.41)
For t = 0 sec. erf(t = erf(F-Gt) = erf(F-G(0)) = erf(2.17).

Tables for erf v) typically extend to v = 2 which give erf(2) = 0.995322 by using the first 18 terms of the error function expansion, (it
has the value of 1.0 at infinity). Therefore, in order to obtain accurate values of the error function at v= -2.41 and v= 2.17, the first
25 terms of the series function were used, therefore:

erf(-2.41) = -0.999346 and erf(2.17) = 0.997851

The term [erf(qT))-erf(,(O))] in equation (15) can now be evaluated as follows

[erf(tiT))-erff (0))] = [(-0.999346)-(0.997851)] = -1.997 (16)

The second part of equation (15) is evaluated as follows:

-An/2G = -(1.65E-5)(1.77)/2/0.0356 = -4.10E-4 sec/r 3. (17)

Multiplying equation (16) by (17) gives the X/Q value:

X/Q = (-4.1OE-4)(-1.997) = 8.19E-04 sec/m3

Multiplying this value by the intake flowrate of 1100 cfm = 0.520 m3/sec, one obtains the fraction of the release, Fas that enters the
CR. This fraction is:
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In the above analysis the assumption was made that the steam is directly released to the atmosphere via the blowout panel D. If one
assumes that the steam release mixes with 2/3 of the TGB gross volume prior to being released to the environment, the puff will
become larger and more dilute. Although the puff is more dilute, the exposure time will also become greater. It is expected that the
dilution (which increases with the volume of the puff) will have a more significant effect than the extended exposure time (which
increases only with the linear dimension of the puff). Therefore, one would expect the fraction of the release which enters the CR to
decrease. The following evaluation confirms that expectation. Assume that brief holdup and mixing occurs in the TGB as noted in
Assumption A-8; i.e., assume that the vented steam mixes with the TGB air prior to release from the TGB itself. Thus, the release via
the TGB is pre-diluted (see "Methodology"). As noted in the Methodology section and discussed in Assumption A-7, this transport
pathway evaluation is provided for completeness and is not considered appropriate for use in the licensing basis.

The puff volume was calculated as follows. Per Assumption A-8, the steam mixes with 84% of the air in the TGB volume; i.e.,
5.95E+04 rn3 (steam) + 0.84 * 5.7E+06 fl3 (TGB volume) /35.3 fi3/m3 = 5.95E+04 m3 + 1.36E+05 m3 = 1.96E+05 rn3 .

Applying this volume to equation (4), the a1 increases by the ratio (1.96E+05/5.95E+04)1/3 = 1.49. The corresponding values of A
and B become (from equations (5) and (6)) 5.03E-06 m and 5.79E-04 inf2, respectively. Observing that equation (16) is already -
1.997 and cannot be greater than -2 (absolute value), it is evident that the X/Q for the greater volume will vary as A/G from equation
(15). Since G = ED (equation (12)) and E = Bib (equation (10)), and since D = u (equation (8)) = 1.0 m/sec, A/G = 2.09E-04 sec/m3
for the TGB mixing case compared to 4.63E-04 sec/m3 for the direct release to the atmosphere. This means that the fraction of the
activity which enters the CR for the TGB mixing case will be:

FCR (TGB mixing case) = 0.0426% x (2.09E-04/4.63E-04) = 0.0 192%.

The CR dose for the case with mixing of the steam puff with the TGB air prior to release to the environment will be 0.45 times that of
the case for the pure steam puff released directly to the atmosphere.

1.2 Calculation of the Source Term: The following assumption is applicable to the source term calculations:

Assumption B- I The fission product inventory available for release is based on the reactor coolant DE I- 131 concentration which is
allowed by the Columbia Technical Specifications. To account for iodine spiking, the equilibrium level of DE 1-131
is increased by a factor of 20.

Justification Per Section 15.6.4.5 of Reference 9, the only activity available for release from the MSLB is that present in the
reactor coolant and steam lines prior to the break. This is consistent with the Technical Specifications as stated in
Section 15.6.4.5 of Reference 9. Consistency with the current licensing basis is also maintained by the position that
only the reactor coolant liquid contains the iodine. However, consistent with Reference 2, an increase by a factor of
20 will be included to take into account iodine spiking. This differs from the current analysis presented in Section
15.6.4.5 of Reference 9.

Based on Assumption B-I, the curie inventory of DE 1-131 released in the MSLB is the product of the Technical Specification
coolant activity concentration and the coolant liquid release from the break (105,000 lbm). Thus the coolant fission product inventory
in Ci may be calculated as activity in ptCi/gm x 105,000 Ibm x 454 gm/Ibm /1E6 1 Ci/Ci. Per Assumption B-i, the DE I-131
concentration (0.2 pCi/gm, as specified the Technical Specifications) is used in the calculation.

While it is true that a small amount of iodine may normally partition with the steam, the assumption that only the liquid coolant
contains the iodine initially is more than compensated for by the iodine treatment in the dose calculation. In the dose calculation, it is
assumed that all of the iodine contained in the liquid coolant (even the portion that does not flash) is added to the steam release puff.

As noted in Assumption B-1, there is a point of departure in this calculation relative to that reported in the FSAR; and that is the issue
of iodine spiking. RG 1.183 (Reference 2) requires that iodine spiking be considered for analysis of MSLB dose at a value 20 times
greater than the 0.2 ILCi/gm value used for Section 15.6.4.5 of Reference 9. While the off-site dose limits from Reference 2 for
MSLB without iodine spiking are a factor of 10 lower than the corresponding limits with spiking, the factor of 20 increase in activity
outweighs the more favorable off-site dose limits by a factor of two. Moreover, for the CR dose, the limit for both cases is the same.
Therefore, it is clear that the case with spiking is more limiting than the case without spiking,
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and the spiking case ithe only case explicitly analyzed. However, for completeness, both sets of results are presented (the spiking
case doses are divided by a factor of 20 to obtain the non-spiking case results). The Technical Specification DE I-131 concentration
multiplied by a factor of 20 (equivalent to 4 giCi/gm) is used for the spiking case.

1.3 Development of the STARDOSE model: The following assumptions are applicable to the STARDOSE model:

Assumption B-2

Justification

The fission product release and other input parameters in STARDOSE are determined such that the amount of
activity introduced into the CR (essentially instantaneously) is equal to the product of the time-integrated,
normalized activity concentration (from the Reference 5 puff model, in sec/m3), the activity released (Ci of DE I-
13 1), and the volumetric flow of normal CR makeup (in rn3/sec). This activity is assumed to be instantaneously
well-mixed within the CR volume.

If the STARDOSE integrated activity introduced into the CR is equal to the actual time-integrated activity
concentration (which results from the MSLB "puff' passing over the CR air intake) times the normal makeup rate,
then the CR operators will be exposed to the correct source term. It is slightly conservative to introduce that
amount of activity immediately, rather than over the two minute+ duration of the puff passage.

Assumnption B-3 For the CR MSLB dose calculation, no credit is taken for isolation and filtration of CR supply air.

Justification The normal makeup is assumed to continue for the duration of the accident. No credit is taken for a more rapid CR
purge once the outside air concentration falls below that of the CR atmosphere.

The purpose of this subsection is to determine the STARDOSE model for fission product release which will provide a release
equivalent to that from the diluted puff in terms of STARDOSE inputs. The results of this subsection are then used in the subsequent
subsection to define the STARDOSE input file.

I.3.1 Activity Release: The STARDOSE fission product release is determined based on Assumption B-2 and is illustrated in Figure
1, page 4.000.

The DE 1-131 total activity release is 4 ptCi/gm x 105,000 Ibm x 454 gm/Ibm /1E6 pCi/Ci = 191 Ci. The LIBFILEI.TXT file for
STARDOSE (Appendix A) has the inventory set at 4E-6 Ci, the coolant activity per gram obtained by dividing the total activity
released (191 Ci) by the mass of liquid released (4.767E7 g). By design, the STARDOSE code expects inventories to be in Ci/MWt.
To obtain the DE 1-131 activity in the 105,000 Ibm of coolant, the "power level" in the STARDOSE INPUT.DAT file must be set to
4.767E7, the number of grams of liquid coolant released.

The 0.0426% release (calculated above) to the CR is assumed to occur over six seconds (the steam release duration); therefore, the
percent release per second is 0.0426% / 6 = 0.0071 %o/sec, and the percent release per hour is 0.0071 %/sec x 3600 sec/hr = 25.6%/hr
(or a fractional release rate per hour = 0.256). This results in a fractional release to the CR of 0.256 /hr x 6 sec /3600 sec/hr =
0.0426%, which is the fraction previously calculated in the 1.1.2. The activity is then removed from the CR by being purged at the
same rate of 1100 cfm as is assumed for the supply flowrate.

1.3.2 Control Room Model: The STARDOSE input file (INPUT.DAT) is presented in Appendix B. In this model, the CR control
volume is set at 214,000 iW. The core control volume is as described above. Only two junctions are used: one from the core to the
CR and one from the CR to the environment. No credit is taken for the CREF.

Dose conversion factors (which appear in the LIBFILEL.TXT file in Appendix A) are based on the default FGR 11 & 12 files in
Reference 12 (consistent with the recommendations in References I and 2).

1.4 CR Dose Results and Conclusions: The STARDOSE-calculated doses include the effect of iodine spiking. To obtain "no
spiking" doses, the "spiking included" iodine dose results were reduced by a factor of 20. It should be noted that neither filtered
intake flow nor use of the remote intake(s) is credited in these results.

The results are summarized in Table 3 below.
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Table 3. Control Room Dose From Direct Release to the Atmosphere

'Whole Body CEDE TEDE Re Limit (TEDE)
Dose without iodine spiking (rem) 2.83E-05 8.95E-02 I 8.95E-02 I 5
Dose with iodine spiking (rem) 5.65E-04 1.79 1.79 5

This licensing-basis case can be confirmed by recognizing that (1) without filtration credit and (2) with a constant CR intake flow and
exhaust rate, the normalized, time-integrated exposure within the control room would be the same as that at the CR air intake; i.e
8.19E-04 sec/ri 3. If this value is multiplied by the 191 Ci DE I-131 released and by the breathing rate inside the CR (3.5E-04 rn3/sec),
the result is the DE 1-131 Ci inhaled (i.e., 5.5E-05 Ci). Since the CEDE dose conversion factor (approximately the same as the TEDE
dose conversion factor since the whole body dose contribution is so small) for I-13 1 is 32893 rem/Ci inhaled, the corresponding dose
would be 1.8 rem TEDE calculated as follows:

Inhaled Activity (Ci) = X/Q (sec/m 3) x Q (Ci) x Breathing Rate (m3/sec)
= 8.19E4 x 191 x 3.5E-4
= 5.5E-5 Ci

Dose (rem) = Inhaled Activity (Ci) x DCF (rem/Ci)
= 5.5E-5 x 32,893
= 1.8 rem

This confirms the STARDOSE calculation.

The above confirmation also provides a simple means of estimating the effect of reducing the intake flow/exhaust rate once activity
has been brought into the CR at 1100 cfm. Since the activity decreases in the CR according to e > (where X is the fractional exhaust
rate of the CR; i.e., 1100 cfm/214,000 ft3 = 5.14E-03 /min) and since the integral to t = infinity for that expression is simply 1/X (i.e.,
194.5 minutes or 11,670 seconds), the normalized, time-integrated exposure within the CR is 11,670 seconds divided by the CR
volume of 214,000 ft3 or 6064 m . The result is 1.92 sec/rm3. Recalling that 0.000426 x 191 Ci DE 1-131 were brought into the CR
(i.e., 0.081 Ci), the time-integrated exposure is 1.92 sec/i 3 x 0.081 Ci = 0.156 Ci-sec/m3. Mulitplying this value by the breathing rate
of 3.5E-04 rm3/sec, one obtains the same 5.5E-05 Ci inhaled as in the previous paragraph. This means that the integrated exposure
will increase inversely with the exhaust rate after the 0.081 Ci DE I-131 has been introduced. Therefore, if the intake/exhaust rate
were 1100 cfm during the passage of the puff but were then reduced to 800 cfm, the CR dose would increase from 1.8 rem TEDE to
1100/800 x 1.8 rem TEDE = 2.5 rem TEDE.

The conclusion from these results is that the MSLB CR doses are below the 5.0 rem TEDE regulatory limit for control room operator
exposure given in Reference 2 for BWR MSLB.

For the sensitivity case of pre-mixing the steam with 84% of the air in the TGB, the above doses have been reduced by a 0.45
multiplier; the results are presented in Table 4 below

Table 4. Control Room Dose, Release Via TGB, Mixing w/ TGB Air

Whole Body CEDE TEDE Reg Limit (TEDE)
Dose without iodine spiking (rem) 1.27E-05 I 4.03E-02 I 4.03E-02 1 5
Dose with iodine spiking (rem) 2.54E-04 0.81 0.81 5

Even though these results in Table 4 have been compared to the regulatory limits, these are not considered licensing-basis results.
They show only that the assumption of a steam-only puff (direct release to the environment rather than mixing with TGB air) is the
limiting case (i.e., that any pre-dilution will reduce the dose even though the exposure duration may become longer).
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-4 -- __II. Off-site Dose Cavilation: Off-site doses include the Exclusion Area Boundary (EAB), and the Low Population Zone (LPZ). The

following assumptions apply to the off-site dose calculations:

Assumption C-I Same as Assumption B-I

Assumption C-2 Offsite dose assumes a direct unfiltered release to the environment; but because of the greater distances to the
Exclusion Area Boundary (EAB) and Low Population Zone (LPZ) boundary, the dispersed release is assumed to
be a continuous plume, modeled with PAVAN, rather than a puff. As with the onsite (CR) dispersion, plume
dilution due to buoyancy is not considered.

Justification This is based on the current licensing basis which assumes a direct unfiltered release to the environment with
plume dispersion.

11.1 Dose Calculations: The following expression has been used to calculate the off-site doses:

Dose (rem) = Activity Release (Ci) x X/Q (sec/n 3) x Breathing Rate (m3/sec) x Dose Conversion Factor (rem/Ci)

The activity release (from the CR dose calculation above) is 191 Ci DE I- 131. The X/Q is 1.81 E-4 sec/r 3 for the EAB and 4.95E-5
sec/rn3 for the LPZ. The breathing rate is 3.5E-4 m3/sec. The I-131 CEDE DCF (from the CR dose calculation) is 32893 remfCi
inhaled, and this is approximately the same for TEDE (because the whole body dose is negligible). Therefore, the doses are as
follows:

Dose (EAB) = 191 Ci x 1.81 E4 sec/m3 x 3.5E-4 m3/sec x 32893 rem/Ci = 0.398 rem TEDE

Dose (LPZ) = 191 Ci x 4.95E-5 sec/m3 x 3.5E-4 mr3/sec x 32893 rem/Ci = 0.109 rem TEDE

11.2 Offsite Dose Results and Conclusions: The dose results for MSLB with spiking considered are 0.398 rem TEDE for the EAB
and 0.109 rem TEDE for the LPZ.

The conclusion from these results is that the MSLB offsite doses with spiking considered are well below the 25 rem TEDE regulatory
limit from Reference 2 for BWR MSLB and spiking. In fact, these results are less than the 2.5 rem TEDE regulatory limit for BWR
MSLB without spiking. Clearly, the Columbia MSLB is not of concern for offsite dose.

It is noted that the results from this calculation are consistent with the assumptions and inputs from Appendix D of RG 1.183
(Reference 2). This is evident from the following:

* The iodine concentration (with spiking) corresponds to 4.0 pCi/g DE 1-131 in the reactor liquid coolant.
* The activity released from the fuel is assumed to mix homogeneously in the reactor coolant and is assumed to enter the steam

phase instantaneously.
* Per Assumption A-I, the MSIV closure time (6 seconds) is assumed to be the maximum allowed time.
* Per Assumption A-I, total mass of coolant released is the amount in the steam line and connecting lines at the time of the break

plus the amount that passes through the valves prior to closure. The steam release is equal to the sum of (1) the steam in the
steam lines and connecting lines at the time of the break, (2) the steam which passes through the valves prior to closure, and (3)
the steam which flashes from the liquid coolant which passes through the valves prior to closure.

* All radioactivity in the released liquid coolant is assumed to be released to the atmosphere instantaneously (Assumption A-l).
* All radioactivity in the released coolant is assumed to be released as a ground-level release (Assumption A-2).
* No credit is taken for plateout, holdup, or dilution within facility buildings for the primary license basis case (Assumption A-

7).
• All iodine is assumed to partition with the gas (Assumption A-2) during the flashing of the liquid coolant which is very

conservative relative to what would occur with the Reference 2, Appendix D, paragraph 4.4 specification. In reality, the bulk
of the iodine would be expected to remain with the unflashed liquid coolant.
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Calculation of Pressure in the TGB

1- First consider the air in the TGB before the steam is added:

PI VI =n RTI
P1=1 atm= 14.7 psi
VI=5.7E+6 ft3 = 1.617E+I 1 cm3 = vol of TGB
R = 82.06 (atm cm3)1(mol.K)
TI = 25 C = 298 K = standered room temp.

n1 = 6.61E+6 moles of air exist in the TGB before the steam is added.

2- Consider the steam released:

mass of steam = 65,000 Ibm = 2.95E+7 g = (2.95E+6 g)/(18 g/mole) = 1.64E+6 moles

3- Adding steam to the air in the TGB will result in a total number of moles of n2

n2 = Total no. of moles in the TGB = moles of air + moles of steam
n2 = 6.61E+6 + 1.64E=6 = 8.25E+6 moles

4- Average temperature of the air-steam mixture

Temp of steam = 342 F = 172 C = 445 K from MSLB calc, sec 1.1.1.4
Temp of air in TGB= 25 C =298 K

T2 = [(6.61E+6 * 298 ) + (1.64E+6 * 445)]/8.25E+6
72=327K

5- Now applying the ideal gas law to the mixture

P2 v2 = n2 R T2
V2 = VI = 5.7E+6 ft3 = 1.617E+l I cm3 = volume of TGB
R = 82.06 (atrLcm3)/(mol.K)
T2 = 327 K from step 4 above

P2 = 1.25 atm the 0.25 atm = 3.67 psi ( i.e; 0.25 * 14.7 psi/atm = 3.67 psi)

In fact, in the first two seconds of the puff injection into the TGB, there will be minimum mixing between the steam and the air in the
TGB, this means that the steam plume will compress the air in the TGB and the air will compress the steam causing the initial pressure
in the TGB to be even higher than the 3.67 psi calculated above using full mixing. The pressure of this isothermal compression of the
two gases can be calculated as follows:

PI VI =P2V2
P1 14.7 psi (initial pressure in the TGB before steam injection)
VI = 5.7E+6 f3 + 1.61E+6 fl3 = 7.3E+6 ft3 (Volume of the TGB + volume of puff before entering the TGB)
P2= presuure in the TGB after the injection of the steam
V2 = volume of the TGB which will contain both gases (the two gases will be compressed in this volume)

P2=PI VI/V2
P2 = (14.7)(2.IE+6 + 5.7E+6)/(5.7E+6)

P2 = 20.1 psi
P2 - P1 = 20.1 - 14.7 = 5.4 psi is the pressure added to the TGB upon the injection of the steam before it mixes with air.
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(

LIBFILE1.TXT File for STARDOSE MSLB Run
niaotopea 3 njisotope groups 11

I1310rg Org.I NONE
I13lElem ElmI NONE
I131Part Prt I NONE

NONE
NONE
NONE

4e-6
4e-6
4e-6

9.96E-07
9.96E-07
9.96E-07

1.080E+06
1.080E+06
1.080E+06

6.734E-02
6.734E-02
6.734E-02

O 0 0.03 32893
0 0 0.03 32893
0 0 0.03 32893

0.13
0.13
0.13

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
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STARDOSE INPUT.DAT File

edittime
0.0 24 720
endedittime

participating isotopes
11310rg 1131Elem 1131Part
endparticipatingisotopes

core
thermal_power 4
elementaliodinefrac 0
organiciodinefrac 0
particulate_iodinefrac 0
releasefrac
tocontrol volume ControlRoom
Time NGas I Grp
0.00167 0 0.256
720 0 0
endtocontrol volume
end_release_frac
endcore

controlvolume
objtype 0
name C
airvolume 2.
watervolume 0
surfacearea 0
hasrecircfilter fal
breathing rate
Time(hr) Value(cms)
720 0.00035
endbreathingrate
occupancyfactor
Time(hr) Value(frac)
24 1
96 0.6
720 0.4
endoccupancyfactor
end control volume

.767e+007
.0485
.0015
.95

CsGrp
0
0

1BJCR
ontrol Room
.14e+005

Ise

TeGrp
0
0

BaGrp
0
0

NMtls
0
0

CeGrp
0
0

LaGrp
0
0

SrGrp
0
0

junction
junction-type
downstreamlocation
upstream
downstream
hasfilter
flow rate
Time (hr) Value
720 1

AIRJUNCTION
AIR_SPACE
Core
ControlRoom
false

(cfm)

18694 R3
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BAR

endflowrate
endjunction

junction
junction type AIRJU
downstream-location AIRSF
upstream Control
downstream environ
hasfilter false
flow-rate
Time(hr) Value(cfm)
720 1100
end flow rate
X_over_0_4_ctrl room
Time(hr) Value(s/m*3)
720 0
end X overQ 4 ctrl room
X_over_Q_4_site boundary
Time(hr) Value(s/m*3)
720 0
end_X_over_0_4_siteboundary
X_over_Q_4_Iow_population zone
Time(hr) Value(s/m*3)
720 0
end_X overQL4_jow_populationzone
endjunction

INCTION
'ACE
IRoom
ment

environment
breathingrate sb
Time (hr) Value (cms)
8 0.00035
720 0.0
endbreathingrate sb
breathingjrate lpz
Time (hr) Value (cms)
8 0.00035
24 0.00018
720 0.00023
endbreathingrate lpz
endenvironment

I

18694 R3
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STARDOSE RESULTS.OUT Excerpts

edit time 720.000000
ControlRoom

Total dose:
Noble gas
Org iodine
Elem iodine
Part iodine
Cesium
Tellurium
Barium
Noble metal
Lanthanides
Cerium
Strontinum

thyroid
5. 87E+001
0.OOE+000
8. 81E-002
2. 85E+000
5.58E+001
0.OOE+000
0.OOE+000
0. OOE+000
0.OOE+000
0. OOE+000
0. OOE+000
0. OOE+000

wbody
5.65E-004
O.OOE+000
8.47E-007
2.74E-005
5.37E-004
0.OOE+000
0.OOE+000
O.OOE+000
0.OOE+000
0.OOE+000
o.OOE+000
0.OOE+000

skin
4.66E-003
0.OOE+000
6.99E-006
2.26E-004
4.43E-003
o.OOE+000
o.OOE+000
0. OOE+000
0.OOE+000
0.OOE+000
0.OOE+000
0. OOE+000

CEDE
1. 79E+000
0.OOE+000
2.68E-003
8.68E-002
1.70E+000
o.OOE+000
o.OOE+000
0.OOE+000
o.OOE+000
0.OOE+000
o.OOE+000
0.OOE+000

11310rg
I13lElem
I131Part

air-space water pool
6.41E-097 O.OOE+000
4.33E-096 O.OOE+000
3.89E-094 O.OOE+000

surface recirc
O.OOE+000 O.OOE+000
O.OOE+000 O.OOE+000
O.OOE+000 O.OOE+000

thyroid wbody
8.81E-002 8.47E-007
2.85E+000 2.74E-005
5.S5E+001 5.37E-004

skin
6.99E-006
2.26E-004
4.43E-003

CEDE
2.68E-003
8.68E-002
1.70E+000

STARDOSE 1.01 (c) 1996-2002 Polestar Applied Technology, Inc.
Thu Apr 01 09:38:21 2004
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"I' BAR

Purpose and Approach:

The purpose of this appendix is to provide an analysis of the Columbia MSLB using RADTRAD to check the main
calculation. In this case, RADTRAD 3.02a has been used - it is expected that the results would be essentially
the same for RADTRAD 3.03. Refer to the RADTRAD documentation (NUREG/CR-6604, main body Reference
12, and supplements) for a discussion of the relationship between RADTRAD 3.02a and 3.03.

In the main body of the calculation, the case with spiking was shown to release 191 Ci of dose-equivalent (DE) I-
131. The puff X/Q was calculated to be 8.19E-4 sec/m . Finally, the transit time for the puff was calculated to be
127.6 seconds The effective volume dilution rate of the puff may be calculated from the inverse of the X/Q; i.e.,
1/8.19E-4 m3 lsec = 1221 m/3 sec. The total volume dilution is the product of the effective volume dilution rate and
transit time for the puff = 1221 m3/sec x 127.6 sec = 1.558E5 M3. The average puff concentration during its
transit across the control room air intake may be calculated from this volume. With the known air intake rate and
the known transit time, the RADTRAD analysis may be set up.

RADTRAD Analysis Calculation

The RADTRAD default input files for the iodine inventory and dose conversion factors (i.e., c: \program
files\u s nuclear regulatory commission\radtrad 3.02a\defaults\bwri131.nif, and
c:\program files\u s nuclear regulatory commission\radtrad
3.02a\defaults\fgrll&12.inp, respectively) were used. The default .nif file provides an iodine inventory
per MWt of 0.2581 E+05 Ci. Therefore, to release 191 Ci the .rtf file must be set up to release a fraction equal to
191/2.581 E4 = 7.4E-3 as long as the power level is input as one MWt. This is the case, as seen in excerpts from
the output file provided as Appendix D1 (these values are 'boxed' so as to stand out in the input summary).

In RADTRAD, three compartments are used (see Appendix DI). The 191 Ci of DE 1-131 are released to a
'Plume" control volume with a volume of 5.5E6 ft3 (same as 1.558E5 m3) so that the correct average DE 1-131
concentration is established. The control room air supply of 1100 cfm draws on this "Plume" control volume for
127.6 seconds (0.0354 hours) so that the correct amount of activity enters the control room. The control room
volume is 214000 ft3, as in the main calculation. The control room exhausts to the environment indefinitely at the
same 1100 cfm rate. With a turnover rate of about 0.005 volumes per minute, the activity is cleared from the
control room in about 3 x 1/0.005 minutes = 600 minutes = 10 hours. The problem is run for 24 hours.

The 191 Ci of DE-131 is also released from the "plume" to the environment at a rate of 1.44E5 %/day = 100% per
minute. However, the release to the environment from the "Plume" control volume is kept at zero until 127.6
seconds (0.0354 hours) so that the control room dose is not affected. Because of the relatively long half-life of I-
131, this delay has no effect on the dose calculation. The EAB dose X1Q is 1.81E-4 sec/m 3, the same value as in
the main body of the calculation.

Results

The results are shown at the end of Appendix D-1. The doses are summarized as follows:

CR EAB
Time Thyroid TEDE Thyroid TEDE
(hr) (rem) (rem) (rem) (rem)
24.000 5.8236E+01 1.7736E+00 1.3068E+01 4.0017E-01

Conclusions

These doses agree well with the STARDOSE values of 1.79 rem TEDE for the control room and 0.398 rem TEDE
for the EAB presented in the main body of the calculation. The RADTRAD analysis confirms the STARDOSE
analysis.
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Prepared by I Date: \ 1' Verifiedby/Date: C.fo q/ t((O Revision No. z I Ab
____--_________Verified .byD )

RADTRAD Version 3.02a run on 6/02/2004 at 8:38:43

REV.
BAR

File information

Plant file name = C:\Program Files\U
Commission\Radtrad 3.02a\ColumbiaMSLB.psf
Inventory file name = c:\program files\u

commission\radtrad 3.02a\defaults\bwr_i131.nif
Scenario file name = C:\Program Files\U
Commission\Radtrad 3.02a\ColumbiaMSLB.psf
Release file name = c:\program files\u
commission\radtrad 3.02a\columbiamslb.rft
Dose conversion file name = c:\program files\u

commission\radtrad 3.02a\defaults\fgrll&12.inp

S Nuclear Regulatory

s nuclear regulatory

S Nuclear Regulatory

s nuclear regulatory

s nuclear regulatory

#### it ### it##
it #t # #

#t # ##
#### ### it#
#t - i #i #

it # #t i#####i
#t ## it # it
it i# #t # #i#
it #t it it #####i
#t #t # #i#
#t # ##i it
#i # #i#

it it ####
I i i
#t it #
it it it
it it it
it it it

####ti #t

Radtrad 3.02 1/5/2000
ColumbiaMSLB
Nuclide Inventory File:
c:\program files\u s nuclear regulatory commission\radtrad

3.02a\defaults\bwr il31.nif
Plant Power Level:

j1.OOOOE+00

Compartments:
3

Compartment 1:
Plume

3
5.5000E+06
0
0
0
0
0

Compartment 2:
CR

1
2.1400E+05

a
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0
0
0
0
0

Compartment 3:
E
2

0.OOOOE+00
0
0
0
0
0

Pathways:
3

Pathway 1:
Plume to CR
1
2
1

Pathway 2:
Plume to E
1
3
4

Pathway 3:
CR to E

2
3
1

End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:
1
1 1.0000E+00

c:\program files\u s nuclear regulatory commission\radtrad
3. 02a\defaults\fgrll&12 .inp
c:\program files\u s nuclear regulatory commission\radtrad 3.02a\columbia-mslb.rft

O.OOOOE+00
0
9.5000E-01 4.8500E-02 1.5000E-03 1.OOOOE+00

Overlying Pool:
0
O.OOOOE+00
0
0
0
0

Compartments:
3

4-
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1%

U
Compartment 1:

0
1
0
0
0
0
0
0
0

Compartment 2:
0
1
0
0
0
0
0
0
0

Compartment 3:
0
1
0
0
0
0
0
0

REV.
BAR

0
Pathways:
3

Pathway 1:
0
0
1
3
O.OOOOE+00
3.5400E-02
2.4000E+01
1
3
O.OOOOE+00
3.5400E-02
2.4000E+01
1
3
O.OOOOE+00
3.54OOE-02
2.4000E+01
0
0
0
0

1.OOOOE+00
1.OOOOE+00
1.OOOOE+00

1.OOOOE+00
1.OOOOE+00
1.OOOOE+00

1.OOOOE+00
1.OOOOE+00
1.OOOOE+00

1. 1000E+03
O.OOOOE+00
O.OOOOE+00

1.1000E+03
O.OOOOE+00
O.OOOOE+00

1.1000E+03
O.OOOOE+00
O.OOOOE+00
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BAR

0

0

0

Pathway 2:
0
0
0
0
0
0
0
0
0
0
1
3
O.OOOOE+00
3.5400E-02
2.4000E+01
0

Pathway 3:
0
0
1
2
O.OOOOE+00
2.4000E+01
1
2
O.OOOOE+00
2.4000E+01
1
2
O.OOOOE+00
2.4000E+01
0
0
0
0

O.OOOOE+00
1.4400E+05
O.OOOOE+00

1.0000E+00
1.OOOOE+00

1.0000E+00
1.OOOOE+00

1.OOOOE+00
1.OOOOE+00

1.1000E+03
O.OOOOE+00

1. 1000E+03
O.OOOOE+00

1.1000E+03
O.OOOOE+00

0
0
0

Dose
2

Locations:

Location 1:
CR

2
0
1
2
O.OOOOE+00
2. 4000E+01
1
2

3.5000E-04
O.OOOOE+00
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REV.
BAR

0.OOOOE+00
2. 4000E+01

Location 2:
EAB

3
1
3
O.OOOOE+00
2.OOOOE+00
2.4000E+01
1
3
O.OOOOE+00
8.OOOOE+00
2.4000E+01
0

1.OOOOE+00
0.OOOOE+00

1. 8100E-04
0.OOOOE+00
0.OOOOE+00

3.50OOE-04
1.8000E-04
0.OOOOE+00

Effective Volume Location:
1
2
0.OOOOE+00 1.0000E+00
2.4000E+01 0.0000E+00

Simulation Parameters:
1
0.OOOOE+00 0.0000E+00

Output Filename:
C:\Program Files\U S Nuclear

1
1
1
0

Regulatory Commission\Radtrad 3.oO

0
End of Scenario File

RADTRAD Version 3.02a run on 6/02/2004 at 8:38:43

Scenario Description

Radioactive Decay is enabled
RELEASE_NAME = Columbia_MSLB
Release Fractions and Timings

NOBLES
IODINE
CESIUM
TELLURIUM
STRONTIUM
BARIUM
RUTHENIUM
CERIUM
LANTHANUM

GAP
0.0003 hrs
0.0000E+00
7.4000E-03
0.0000E+00
0.OOOOE+00
0.OOOOE+00
0.0000E+00
0.OOOOE+00
0.0000E+00
0.OOOOE+00

EARLY IN-VESSEL
0.0000 hrs
0.OOOOE+00
0.OOOOE+00
0.OOOOE+00
0.OOOOE+00
0.OOOOE+00
0.OOOOE+00
0.OOOOE+00
0.0000E+00
0.OOOOE+00
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Cumulative Dose Summary

CR EAB
Time
(hr)
0.000
0.035
0.435
0.735
1.035
1.335
1.635
1.935
2.000
2.300
2.600
2.900
3.200
3.500
3.800
4.100
4.400
4.700
5.000
5.300
5.600
5.900
6.200
6.500
6.800
7.100
7.400
7.700
8.000
8.300
8. 600
8.900
9.200
9.500
9.800

10.100
10. 4 00
24 .000

Thyroid
(rem)

9.9475E-06
3.1832E-01
7.1078E+00
1. 1672E+01
1.5828E+01
1. 9613E+01
2.3060E+01
2.6198E+01
2.6837E+01
2.9638E+01
3.2189E+01
3.4512E+01
3. 6627E+01
3.8553E+01
4 .0308E+01
4 .1905E+01
4.3360E+01
4.4685E+01
4.5891E+01
4.6990E+01
4 .7990E+01
4.8901E+01
4.9731E+01
5.0486E+01
5.1174E+01
5.1801E+01
5.2372E+01
5.2891E+01
5.3364E+01
5.3795E+01
5.4187E+01
5.4545E+01
5. 4870E+01
5.5166E+01
5.5436E+01
5. 5682E+01
5.5906E+01
5.8236E+01

TEDE
(rem)

3.0295E-07
9.6943E-03
2. 1647E-01
3.5547E-01
4 .8204E-01
5. 9731E-01
7.0228E-01
7.9787E-01
8.1730E-01
9.0261E-01
9.8030E-01
1. 0510E+00
1.1155E+00
1.1741E+00
1.2276E+00
1.2762E+00
1.3205E+00
1.3609E+00
1.3976E+00
1. 4311E+00
1.4615E+00
1.4893E+00
1.5145E+00
1.5376E+00
1.5585E+00
1.5776E+00
1.5950E+00
1. 6108E+00
1.6252E+00
1.6383E+00
1.6503E+00
1.6612E+00
1. 6711E+00
1. 6801E+00
1.6883E+00
1.6958E+00
1.7026E+00
1.7736E+00

Thyroid
(rem)

6.2315E-10
2.9963E-05
1.3066E+01
1.3066E+01
1.3067E+01
1.3067E+01
1.3067E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1. 3068E+01
1.3068E+01
1. 3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1. 3068E+01
1. 3068E+01
1. 3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1. 3068E+01
1. 3068E+01
1.3068E+01
1.3068E+01
1.3068E+01
1. 3068E+01

TEDE
(rem)

1. 9083E-11
9.1757E-07
4.0012E-01
4. 0013E-01
4. 0014E-01
4.0015E-01
4.0016E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
4. 0017E-01
4. 0017E-01
4.0017E-01
4.0017E-01
4.0017E-01
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Title/Subject
Calculation of the EAB and LPZ XIQ values using PAVAN with the 1996 - 1999 meteorological data

Purpose
The purpose of this calculation is to determine the XJQ values for the Exclusion Area Boundary (EAB) and Low Population
Zone (LPZ) using PAVAN In compliance with the regulatory guide 1.145.
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VERIFICATION CHECKLIST
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CalculationlCMR NE-02-03-16
was verified using the following methods: Revision 0

1njChecklist Below =1 Alternate Calculation(s)

Verifier Initials
Checklist Item

Clear statement of purpose of analysis....................................................................
Methodology is clearly stated, sufficiently detailed, and appropriate for the

proposed application..........................................................................................
Does the analysis/calculation methodology (including criteria and assumptions)

differ from that described in the Plant or ISFSI FSAR or NRC Safety
Evaluation Report, or are the results of the analysis/calculation as described
in the Plant or ISFSI FSAR or NRC Safety Evaluation Report affected?
0 Yes O No ..................................................................................................
If Yes, ensure that the requirements of 10 CFR 50.59 and/or 10 CFR 72.48
have been processed in accordance with SWP-LIC-02....................................

Does the analysis/calculation result require revising any existing output interface
document as identified in DES-4-1, Attachment 7.3?
X Yes D No ..................................................................................................
If Yes, ensure that the appropriate actions are taken to revise the output
interface documents per DES-4-1, section 3.1.8 (i.e., document change is
initiated in accordance with applicable procedures)......................................

Logical consistency of analysis ................................................................................
* Completeness of documenting references ........................................................
* Completeness of input .......................................................................................
* Accuracy of input data........................................................................................
* Consistency of input data with approved criteria ...............................................
* Completeness in stating assumptions ...............................................................
* Validity of assumptions ......................................................................................

-Calculation sufficiently detailed..........................................................................
* Arithmetical accuracy.........................................................................................
* Physical units specified and correctly used .......................................................
* Reasonableness of output conclusion ...............................................................

Supervisor independency check (if acting as Verifier).............................................
- Did not specify analysis approach
- Did not rule out specific analysis options
- Did not establish analysis Inputs........................................................................

If a computer program was used:.............................................................................
- Is the program appropriate for the proposed application?
- Have the program error notices been reviewed to determine if they

pose any limitations for this application?
- Is the program name, revision number, and date of run inscribed

on the output?
- Is the program identified on the Calculation Method Form?

If so, is it listed in Chapter 10 of the Engineering Standards Manual? ..............
Other elements considered:
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If separate Verifiers were used for validating these functions or a portion of these functions, each sign and initial below.

Verifier Signature(s)/Date
Z1cR&AVA a, f

Based on the foregoing, the CalculationlCMR is adequate for the purpose intended.
Verifier Initials
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REV.
NRC Atmospheric Dispersion Models for Potential Reg. Guide 1.145
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PAVAN: An Atmospheric Dispersion Program NUREGICR-2858
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Releases of Radioactive Materials from Nuclear
Power Stations

3 CGS FSAR November 1998 Final Safety Analysis Report NA

4 Burns & Roe 51811983 West Elevation (Reactor Building) DWG. A504
Rev. 5

5 Burns and Roe, Inc 5/26/1983 Structural Reactor Building Exterior Walls DWG. S737
__ Rev.19

Framatome ANP, Inc. 12119/2003 Generation of CGS Meteorological Data Input
6 By: Ted Messier Rev. 1 Files for Computer Code PAVAN 32-5032044-01
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Revision No. 0

REV
BAR.

Discussion of Results

The X/Q values for the Exclusion Area Boundary (EAB) and Low Population Zone (LPZ) have
been calculated using the PAVAN computer program which complies with the requirements of
regulatoryguide 1.145. Fouryears (1996-1999)worth of meteorological data have been used
in the calculations. Two sets of dispersion coefficients (Pasquill/Gifford and Desert sigma)
were activated in running PAVAN, then the highest X/Q values were selected to represent the
EAB and LPZ X/Q. The desert sigma X/Q values were slightly higher than the Pasquill-Gifford
ones, therefore, the desert sigma X/Q values were selected from the 0.5-percent model (which
generated slightly higher results than the 5-percent overall site limit model).

Conclusions

The X/Q values generated by PAVAN are listed in Table 1 and are compared to those values
currently in the FSAR.

18652 R3
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Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed bu;Shehadeli Ted Messier , AJ.j 5 -_ _ _ _
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REV
BAR.

Analysis Method (Check appropriate boxes)

El Manual (As required, document source of equations in Reference List)

Computer M Main Frame IE Personal

El In-House Program
El Computer Service Bureau Program

R BCS []CDC El PCC El OTHER

Z Verified Program: Code name/Revision PAVAN 2.0

M Unverified Program:

Approach/Methodology

In order to calculate X/Q for the exclusion area boundary (EAB) and low population zone (LPZ)
around CGS the PAVAN code was used to comply with regulatory guide 1.145. The following
data were used:

1- Four hourly joint frequency data (JFD) files for the years 1996 - 1999 have been added
up to generate a single hourly JFD file representing that period of time.

2- The calm wind category was distributed.

3- The option to use both desert sigma and Pasquill - Gifford sigma was activated in
PAVAN, then the highest X/Q values were selected.
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Purpose

To calculate X/Q for the exclusion area boundary (EAB) and low population zone (LPZ) around CGS
using the PAVAN code to comply with regulatory guide 1.145.

Methodology

Regulatory guide 1.145 (Ref. 1) recommends the use of two methods for calculating EAB and LPZ X/Q
values. The highest X/Q value among the two methods should be selected (these methods are briefly
discussed below). PAVAN (Ref. 2) is a computer program designed to comply with the requirements of
regulatory guide 1.145 and has been used in this analysis.

Input Data

The following data were used as input to PAVAN.

1- Since CGS is not releasing from a stack that is 2 1/2 times higher than adjacent buildings,
the ground level release mode was used.

2- Distance to EAB is 1950 m (Ref. 3, section 2.1.2)

3- Distance to LPZ is 4827 m (Ref. 3, section 2.1.3.4)

4- Reactor building height is 229 Rf, or 69.8 m (Ref. 4, A504)

5- Reactor building cross-sectional area is 2861 m2. The smallest width of the wall is 135 ft
(41 m), Ref. 5. Therefore, the area is (Height x Width = Area, 69.8 x 41 = 2861 M2).

6- Four hourly joint frequency data (JFD) files (Ref. 6) for the years 1996 - 1999 have been
added up (using an excel spreadsheet) to generate a single hourly JFD file representing
that period of time. Eleven wind-speed categories were used in those JFDs (see
Appendix A).

7- The calm wind category was distributed separately from the other 11 wind speed
categories. The annual hourly calm distributions as well as the total 4-year hourly calm
distribution are presented in Appendix A.

8- The option to use both desert sigma and Pasquill - Gifford sigma was activated in PAVAN,
then the highest XIQ was selected.

9- The default terrain adjustment factor was used

Results

PAVAN uses three procedures to calculate X/Q for the EAB and LPZ (see Ref. 2 for details). These
are:

a- The 0.5-percent procedure

b- The SRP 2.3.4 procedure, and

C- The 5-percent site limit procedure.

18694 R3
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BAR.

Regulatory guide 1.145 requires the use of only two procedures (a and c), therefore the SRP results
were ignored in selecting the appropriate X/Q values. The other two procedures were compared and
the highest X/Q values were selected for the EAB and LPZ. X/Q values from the 0.5-percent procedure
were slightly higher than those from the 5-percent site-limit procedure, therefore the 0.5-percent X/Q
values were selected.

Table 1 summarizes the results of XIQ values obtained from the PAVAN output (see Appendix B, pp
B.75 and B.143), and provides a comparison to the X/Q values currently in the CGS FSAR (Ref. 3,
Table 15.6-2).

Table 1. XIQ (s/r 3) values using PAVAN for the EAB and LPZ
with comparison to the FSAR values

Current Analysis FSAR (Table 15.6-2)
EAB LPZ EAB LPZ

0 -2 hrs 1.81 E-4 2.262 E-4
0 - 8 hrs 4.95 E-5 - 4.47 E-5
8 - 24 hrs 3.69 E-5 2.91 E-5
1 -4d 1.95 E-5 1.14 E-5
4-30d 7.81 E-6 2.97 E-6
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__________________________________________________ ___________________________I_______

APPENDIX A

Meteorological data from 1996-1999
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Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

Annual and Total Hourly Calm Distributions for 1996 - 1999

St Ca A B C D E F G

1996 21 4 8 35 45 60 81
1997 24 11 8 36 40 60 75
1998 40 12 7 25 56 65 100
1999 25 2 5 19 51 55 75
Total 110 29 28 115 192 240 331
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Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1996 JFD

Stab. Class (MPH1) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
0.95 - 2.25 7 2 2 3 2 5 6 2 8 5 5 6 1 4 4 8
2.25- 4.55 14 8 4 2 2 5 4 6 20 10 3 5 2 6 10 15
4.55 - 6.75 7 6 3 0 2 2 4 15 18 7 9 6 0 5 5 7
6.75 - 8.95 1 5 0 0 0 2 6 10 9 10 6 3 1 1 2 1
8.95 - 11.25 2 3 1 0 0 1 3 3 10 9 0 0 1 0 0 1
11.25- 13.45 0 1 0 0 0 0 0 2 7 5 3 1 1 0 0 0
13.45- 17.95 3 1 0 0 0 0 0 0 1 4 1 0 0 0 0 0
17.95 - 22.45 0 0 0 0 0 0 0 0 0 1 3 1 0 0 1 0
22.45 - 29.15 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 1 1 0 1 2 0 0 0 0 1 0 0 1 1 3 2
2.25- 4.55 4 2 3 1 1 1 1 0 3 1 1 3 3 1 3 2
4.55 - 6.75 4 4 1 0 2 1 5 5 4 2 4 1 2 3 1 3
6.75 - 8.95 5 4 2 0 0 1 3 1 3 5 3 0 1 3 5 2
8.95 - 11.25 0 0 0 0 0 0 0 1 3 4 1 1 2 1 I 0
11.25- 13.45 0 1 0 0 0 0 0 0 3 1 1 0 3 1 1 1
13.45-17.95 1 0 0 0 0 0 0 0 1 10 2 0 1 0 1 2
17.95 - 22.45 0 0 0 0 0 0 0 0 0 1 2 2 0 0 0 0
22.45-29.15 0 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 1 3 1 1 0 0 0 0 0 1 1 0 0 0 2 2
2.25- 4.55 5 4 3 0 0 1 0 2 5 2 1 2 1 1 I 4

C 4.55 - 6.75 6 1 1 0 0 0 5 7 2 3 2 2 2 0 1 5
6.75 - 8.95 5 2 2 0 0 0 4 8 6 4 2 0 1 0 0 4

8.95 - 11.25 2 1 1 0 0 0 1 0 4 1 1 2 1 1 2 3
11.25- 13.45 1 1 2 0 0 0 0 3 7 5 3 1 3 1 1 0
13.45- 17.95 0 0 0 0 0 0 0 0 3 9 5 5 4 0 0 4
17.95 - 22.45 0 2 0 0 0 0 0 0 0 2 3 4 1 1 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 3 1 I 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 15 7 6 5 3 4 6 11 8 5 13 2 10 13 6 14
2.25- 4.55 22 18 8 4 1 9 18 29 25 28 12 12 9 19 48 39

D 4.55 - 6.75 32 17 13 2 2 6 14 46 23 22 12 13 9 14 54 48
6.75 - 8.95 19 8 12 1 1 4 11 39 33 13 14 10 7 16 53 31
8.95 - 11.25 16 5 13 1 0 0 12 24 21 29 11 1 9 12 37 26
11.25- 13.45 10 7 3 0 0 0 4 12 20 15 8 7 9 21 26 13
13.45- 17.95 0 2 0 0 0 0 0 5 17 23 16 18 8 28 23 18
17.95 - 22.45 0 4 0 0 0 0 0 0 3 8 10 16 7 6 10 0
22.45 - 29.15 0 0 2 0 0 0 0 0 2 12 3 0 0 1 7 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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w~AAPPENDIX -4 A-5C ONORTHWEST APEDI-
Peoples Vislon- Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

1996 JFD (Cont.)

0.95 - 2.25 13 7 3 4 7 _ 9 6 18 12 13 13 17 30 30 11
2.25- 4.55 22 21 9 7 5 12 19 32 37 38 19 23 24 45 68 Si

E 4.55 - 6.75 20 14 14 5 8 7 29 46 46 20 22 17 20 36 96 46
6.75 - 8.95 8 7 18 4 1 3 28 47 38 12 11 12 20 35 56 47
8.95 - 11.25 6 2 4 2 0 1 27 39 43 20 15 11 14 42 52 9
11.25- 13.45 2 1 0 1 0 0 10 14 30 22 11 8 10 30 33 4
13.45- 17.95 3 5 0 1 1 0 0 18 24 41 13 12 7 55 45 14
17.95 - 22.45 1 6 0 0 0 0 0 1 3 28 14 3 3 27 16 3
22.45-29.15 0 0 0 0 0 0 0 0 0 7 0 1 0 4 7 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95-2.25 28 17 10 4 5 2 5 7 20 17 11 24 25 29 29 26
2.25- 4.55 34 33 13 5 3 6 18 37 48 36 26 22 27 44 66 64
4.55 - 6.75 22 15 10 0 0 1 15 41 67 32 15 19 22 27 47 44
6.75 - 8.95 6 3 5 3 0 1 19 48 41 24 9 8 20 38 36 10
8.95- 11.25 0 0 0 0 0 1 10 34 24 13 5 3 2 22 17 0
11.25 - 13.45 0 0 0 0 0 0 0 8 16 6 4 0 3 10 3 1
13.45- 17.95 0 0 0 0 0 0 1 3 10 10 4 4 0 3 0 0
17.95 - 22.45 0 0 0 0 0 0 0 1 0 6 0 0 0 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.:> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95-2.25 33 19 6 7 0 1 5 12 16 9 18 11 26 16 29 37
G 2.25- 4.55 94 78 24 7 I 1 8 42 39 32 18 6 12 23 68 61

4.55 - 6.75 30 28 20 3 0 0 10 46 41 16 5 5 4 17 36 29
6.75 - 8.95 0 2 5 1 0 0 3 28 19 5 2 2 4 5 19 3
8.95 - 11.25 0 0 1 0 0 0 1 12 6 I 0 1 1 1 3 0
11.25 - 13.45 0 0 0 0 0 0 0 3 1 1 0 0 0 0 1 0
13.45 -17.95 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0
17.95 - 22.45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

f > 40.35 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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* NORTHWEST APPENDIX A A-5 A-6
People.Vision.Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

1997 JFD

Stab. Class (MPI{) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

0.95 - 2.25 8 7 9 8 9 7 8 7 10 5 2 6 5 5 4 6

2.25- 4.55 16 18 14 12 10 3 20 20 10 15 10 3 6 11 5 24
4.55 - 6.75 10 9 15 9 2 5 8 16 9 12 7 6 2 2 8 9

6.75 - 8.95 2 3 7 2 2 2 11 10 10 11 7 2 4 1 5 4

8.95- 11.25 2 2 6 0 0 0 3 1 6 13 9 4 I 1 1 10

11.25- 13.45 2 1 2 1 0 0 1 0 2 6 4 0 1 1 1 1

13.45- 17.95 4 3 6 0 0 0 0 0 4 3 10 2 2 3 1 8
17.95 - 22.45 0 0 2 0 0 0 0 0 0 2 3 1 0 0 0 0

22.45 - 29.15 0 0 0 0 0 0 0 0 0 0 1 0 2 4 0 1

29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 0 4 1 2 3 2 4 2 2 1 2 0 1 2 1 1

2.25- 4.55 5 7 3 1 1 5 4 2 5 5 3 3 1 4 2 7

4.55 - 6.75 5 3 7 1 0 1 2 5 10 6 2 3 1 1 1 6

6.75 - 8.95 2 8 6 1 1 1 0 7 6 2 2 4 3 2 2 0

8.95 - 11.25 2 4 3 1 0 0 0 1 6 5 5 1 1 1 3 3

11.25 - 13.45 2 0 1 1 0 0 0 1 2 2 1 0 3 2 2 0

13.45- 17.95 0 1 1 1 0 0 0 1 4 0 6 1 4 2 0 1

17.95 - 22.45 1 0 0 0 0 0 0 0 0 5 1 2 0 1 0 0

22.45 - 29.15 0 0 0 0 0 0 0 0 0 1 2 0 2 2 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 1 2 1 0 1 1 1 1 2 1 4 2 1 1 0 0

2.25- 4.55 9 5 2 1 4 0 5 4 3 7 5 4 2 1 2 4

4.55 - 6.75 8 3 3 6 3 0 1 8 9 4 4 3 1 3 4 7

6.75 - 8.95 8 6 1 0 1 0 0 2 5 3 4 2 7 0 1 3

8.95- 11.25 5 3 4 0 0 0 2 4 1 4 4 5 1 2 0 0

11.25- 13.45 2 1 1 0 0 0 0 0 3 3 2 1 4 3 2 6
13.45- 17.95 1 2 2 0 0 0 1 2 0 2 6 3 4 0 3 2

17.95 - 22.45 0 0 0 0 0 0 0 0 0 1 6 5 1 5 0 1

22.45 -29.15 0 0 0 0 0 0 0 0 0 2 0 0 1 1 0 1
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 9 11 9 4 3 4 7 5 5 7 6 6 4 5 6 10

2.25- 4.55 27 26 22 12 19 7 12 30 32 17 6 9 10 8 34 31

D 4.55 - 6.75 43 27 17 15 8 12 14 26 32 20 18 9 8 16 36 48
6.75 - 8.95 20 28 17 8 6 10 15 39 30 20 20 5 9 20 24 47

8.95 - 11.25 15 13 13 5 2 2 4 16 31 22 15 8 10 10 19 26

11.25- 13.45 14 4 6 0 0 0 1 4 8 18 11 6 11 9 14 16

13.45- 17.95 4 2 3 2 0 0 0 7 11 19 18 19 14 30 12 20

17.95 22.45 0 2 3 0 0 0 0 0 1 16 20 13 6 10 6 15

22.45 - 29.15 1 1 2 0 0 0 0 0 0 15 13 6 4 2 4 3

29.15 - 40.35 0 0 2 0 0 0 0 0 0 0 1 0 2 0 1 3-
> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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ENORTHWESTAPPENDIX A A-6 A-7
People* Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1997 JFD (Cont.)

0.95-2.25 11 10 6 8 4 4 6 7 18 16 13 10 16 10 11 21
2.25- 4.55 36 26 28 14 5 6 18 27 53 31 28 19 29 34 49 64

E 4.55-6.75 34 32 15 13 7 1 14 36 35 30 13 12 9 35 56 53
6.75 - 8.95 23 16 7 2 3 4 10 47 40 18 22 9 13 22 48 46
8.95- 11.25 _1 4 5 2 0 5 11 35 39 25 18 4 9 22 37 40
11.25- 13.45 3 2 2 4 0 1 7 24 18 28 15 9 4 12 38 27
13.45- 17.95 2 2 3 0 0 0 6 18 21 41 24 10 11 16 33 36
17.95 - 22.45 1 0 0 0 0 0 0 1 7 37 14 6 5 7 8 16
22.45 - 29.15 1 0 1 0 0 0 0 0 3 13 4 2 3 4 2 4
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95-2.25 15 15 11 6 6 5 3 13 17 12 15 15 16 13 11 14
2.25- 4.55 52 53 30 17 5 3 7 32 49 39 35 22 22 35 49 35

F 4.55 - 6.75 36 21 13 12 8 1 5 36 64 40 19 19 7 20 35 43
6.75 - 8.95 4 3 8 6 2 0 8 43 51 28 10 4 5 16 42 28
8.95- 11.25 1 0 0 3 0 0 2 36 23 9 4 5 7 7 14 12
11.25- 13.45 1 0 0 0 0 0 2 11 8 21 2 4 2 6 14 2
13.45- 17.95 0 0 0 0 0 0 2 10 7 9 3 1 2 5 1 0
17.95 - 22.45 0 0 0 0 0 0 0 1 3 8 1 0 0 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 18 27 13 8 6 9 4 14 17 10 16 15 12 16 11 15

G 2.25- 4.55 65 61 36 15 3 1 5 13 33 26 23 15 13 23 29 54
4.55 - 6.75 29 17 16 10 1 0 0 12 43 15 11 5 4 8 24 28
6.75 - 8.95 3 1 5 4 1 0 2 21 25 21 6 3 1 3 10 10

8.95 - 11.25 0 0 1 2 0 0 0 10 11 5 0 1 3 0 0 1
11.25- 13.45 0 0 0 1 0 0 0 5 6 3 0 1 0 0 1 0
13.45- 17.95 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0

17.95 - 22.45 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0
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NORTHWEST APPENDIX A A-7 A-8
People *Vision- *olutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

1998 JFD

Stab. Class (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

0.95 - 2.25 9 16 9 7 9 6 8 6 5 7 1 2 6 9 6 7
2.25- 4.55 18 13 24 13 9 17 39 21 26 12 13 2 9 3 20 20

A 4.55 - 6.75 18 17 13 2 4 16 17 31 22 9 3 4 4 4 2 11
6.75 - 8.95 16 15 6 4 2 3 16 37 24 8 9 1 2 1 1 1

8.95- 11.25 it 15 2 2 3 2 6 19 30 11 5 0 1 0 1 2
11.25- 13.45 5 7 2 0 0 1 3 8 23 6 2 0 0 0 0 3

13.45- 17.95 6 13 3 0 0 0 0 3 35 12 5 0 0 2 1 0

17.95 - 22.45 1 1 0 0 0 0 0 2 13 1 0 0 0 1 2 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0
29.15 - 40.35 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 2 1 0 0 0 3 1 2 3 2 1 2 1 0 1 7
2.25- 4.55 6 3 2 1 2 2 1 3 6 9 6 2 4 2 3 6

4.55 - 6.75 13 11 4 3 1 1 4 9 12 0 2 1 0 0 2 8
6.75 - 8.95 7 4 1 1 0 2 5 11 12 3 0 0 0 2 1 3

8.95- 11.25 4 4 4 0 0 1 1 4 11 3 2 0 I I 0 2

11.25- 13.45 0 1 0 0 0 0 0 0 6 6 2 0 0 1 0 0
13.45- 17.95 2 1 1 2 0 0 0 0 5 2 4 1 1 0 1 0
17.95 - 22.45 0 0 0 0 0 0 0 0 2 0 2 0 0 1 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0

29.15-40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 2 4 2 2 1 0 1 1 3 3 1 1 0 0 0 2
2.25- 4.55 5 8 1 2 2 2 2 6 4 5 1 6 1 1 2 6

C 4.55 - 6.75 5 7 4 3 3 1 4 8 10 5 2 0 3 3 3 4

6.75 - 8.95 3 6 0 1 1 3 2 10 13 4 2 1 0 0 2 4
8.95- 11.25 4 4 0 0 0 1 2 8 6 8 5 2 2 1 2 6

11.25- 13.45 1 1 0 0 0 0 1 4 4 6 0 0 0 3 0 0
13.45- 17.95 2 0 0 0 0 0 0 0 6 3 6 0 0 1 0 2

17.95 - 22.45 0 0 0 0 0 0 0 0 1 1 0 1 2 0 3 0

22.45 - 29.15 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 13 11 8 9 4 0 9 5 12 2 10 9 6 12 9 8
2.25- 4.55 32 12 13 8 8 9 17 23 26 16 11 5 10 13 32 33

D 4.55 - 6.75 35 16 13 3 5 5 20 32 30 14 12 9 7 8 28 35
6.75 - 8.95 15 12 7 7 6 3 25 26 43 22 4 2 7 11 33 33

8.95-11.25 19 4 7 0 1 2 13 29 29 22 3 3 8 10 27 24

11.25- 13.45 8 4 6 0 0 1 4 6 18 25 5 4 4 10 20 14

13.45 - 17.95 3 6 0 0 0 0 2 6 26 39 12 5 3 11 13 7
17.95 - 22.45 1 2 3 0 0 0 0 0 6 26 13 5 1 6 5 0

22.45 - 29.15 0 0 0 0 0 0 0 0 0 5 14 5 0 4 4 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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NORTHWEST APPENDIX A A-8 A-9
People * Vision - Bolutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

1998 JFD (Cont.)

0.95-2.25 15 10 7 7 4 6 5 9 13 15 15 17 16 27 21 10
2.25- 4.55 32 33 18 5 3 8 15 21 35 30 14 22 16 35 47 43

E 4.55 - 6.75 24 16 1 1 2 2 6 22 52 47 22 20 16 21 25 46 52

6.75 - 8.95 7 3 10 I 0 1 29 69 44 18 20 7 15 39 54 28
8.95 - 11.25 3 1 3 0 0 2 13 48 49 18 5 10 7 34 38 17
11.25- 13.45 5 0 0 0 0 0 3 33 49 22 25 4 8 48 35 1
13.45 -17.95 3 6 3 0 0 0 4 18 46 47 29 8 8 29 17 7
17.95 -22.45 1 7 7 0 0 0 0 0 8 28 30 2 3 12 3 1
22.45 - 29.15 0 0 0 0 0 0 0 0 3 15 16 1 3 7 1 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 2 4 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 17 17 11 3 2 5 6 11 14 15 20 17 18 27 29 27
2.25- 4.55 47 33 20 8 2 7 10 38 53 45 17 25 25 34 66 67

F 4.55 - 6.75 22 15 14 3 0 3 11 57 66 30 19 13 13 24 38 50
6.75 - 8.95 1 1 7 1 0 0 22 51 74 21 9 4 5 15 38 13
8.95-11.25 0 0 1 0 0 1 2 25 27 9 2 1 5 10 15 6
11.25- 13.45 0 0 0 0 0 0 2 5 4 4 3 0 2 9 3 1
13.45 -17.95 0 0 0 0 0 0 1 4 11 1 2 0 0 2 0 4
17.95 - 22.45 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 29 35 29 9 4 3 7 11 15 17 18 21 13 21 20 40
G 2.25- 4.55 52 58 31 4 0 2 15 29 39 36 17 10 18 26 58 67

4.55 - 6.75 16 7 17 1 0 0 7 56 49 15 6 5 1 4 28 38
6.75 - 8.95 5 2 5 I 0 0 2 24 36 7 3 0 2 0 19 16
8.95-11.25 0 0 1 0 0 0 0 7 8 2 0 1 0 1 2 0
11.25- 13.45 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0
13.45- 17.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17.95 - 22.45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

> 40.35 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25291 RI



- -
- ____- _ _ILIU.

Page No. Cont'd on page

SNORTHWEST APPENDIX A A-9 A-10
People.Vision-S olutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

1999 JFD

Stab. (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

0.95 - 2.25 8 14 10 5 7 7 6 1 4 2 6 4 3 4 11 6

2.25- 4.55 25 21 9 9 9 14 15 10 15 12 5 10 13 11 14 26

4.55 - 6.75 25 14 10 0 2 7 21 16 17 6 4 1 3 6 12 27
6.75 - 8.95 34 14 6 1 1 2 11 26 14 5 2 6 4 2 11 21
8.95- 11.25 21 8 2 0 1 I 10 13 16 4 9 4 5 5 2 18
11.25- 13.45 9 0 1 0 0 0 2 5 25 8 2 3 3 5 4 13

13.45- 17.95 12 1 1 0 0 0 1 4 22 10 5 11 7 6 4 3
17.95-22.45 0 0 0 0 0 0 0 0 7 1 5 6 7 5 1 0

22.45 - 29.15 0 0 0 0 0 0 0 I 7 0 0 3 1 3 1 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95 - 2.25 4 2 0 2 2 0 1 2 0 1 0 1 1 0 3 2
2.25- 4.55 5 1 3 1 2 3 6 3 8 3 6 1 I l 4 5

4.55 - 6.75 5 0 3 0 0 2 9 5 4 0 2 0 2 3 5 5

6.75 - 8.95 1 2 1 0 1 3 4 8 3 5 2 2 2 0 4 5

8.95- 11.25 5 2 1 0 0 1 2 10 9 3 2 2 2 3 1 3

11.25- 13.45 4 0 0 0 0 0 2 5 4 4 1 0 3 3 1 2
13.45- 17.95 1 0 0 0 0 0 3 3 11 7 4 0 4 3 0 1
17.95 - 22.45 0 0 0 0 0 0 0 1 1 2 3 0 1 0 1 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 2 4 0 1 1 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 2 1 4 2 1 3 3 0 1 2 1 0 2 2 1 2
2.25- 4.55 5 2 5 1 0 0 1 3 2 4 2 2 3 6 11 3

C 4.55 - 6.75 6 7 3 0 1 0 10 8 5 2 I 1 3 6 9 9
6.75 - 8.95 I 1 0 0 0 1 5 4 5 3 6 4 0 3 4 5
8.95 - 11.25 5 3 0 0 0 1 2 6 9 2 5 2 3 3 3 2
11.25 - 13.45 3 0 0 0 0 0 0 4 6 4 2 3 0 0 1 1

13.45- 17.95 4 0 0 0 0 0 4 3 6 6 0 1 2 4 0 1

17.95 - 22.45 0 _ 0 0 0 0 0 0 5 6 4 4 0 3 4 0
22.45 - 29.15 0 0 0 0 0 0 0 0 2 1 2 0 0 3 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 8 3 3 5 6 5 5 2 7 5 _I 8 15 9 15 8
2.25- 4.55 24 12 10 9 9 7 18 20 19 16 14 13 21 10 35 25

4.55 - 6.75 23 13 11 5 8 6 13 23 22 11 11 16 5 26 30 13
D 6.75 - 8.95 15 11 4 3 5 9 18 21 20 10 13 8 9 17 21 18

8.95 - 11.25 11 10 I 0 2 3 13 27 22 16 16 5 13 15 15 8
11.25 -13.45 9 0 1 0 0 4 7 21 26 18 10 9 5 14 13 4
13.45- 17.95 3 2 1 0 0 1 2 20 52 36 18 7 9 34 3 4

17.95 - 22.45 0 0 0 0 0 0 1 3 29 18 2 8 4 29 7 0
22.45 - 29.15 0 0 0 0 0 0 0 0 11 6 2 0 1 11 1 0

29.15 - 40.350 0 0 0 0 0 0 0 2 3 2 0 0 2 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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NORTHWEST APPENDIX A A-10 A-11
People .Vislon . Bolutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1999 JFD (Cont.)

0.95 - 2.25 6 8 7 7 7 5 10 13 13 10 14 12 13 23 18 13
2.25- 4.55 27 12 8 4 9 5 26 50 30 25 28 33 29 27 42 56

E 4.55 -6.75 19 17 14 7 2 6 26 38 25 19 17 24 31 56 43 20
6.75 - 8.95 13 7 11 1 1 17 43 49 31 14 10 17 38 48 35 10
8.95 - 11.25 5 3 3 5 0 4 27 44 44 16 14 9 13 63 27 8
11.25- 13.45 1 1 1 0 0 1 12 20 39 28 12 12 21 50 17 2
13.45- 17.95 0 0 0 0 0 0 12 17 43 35 5 8 15 51 17 0
17.95 - 22.45 0 0 0 0 0 0 1 1 6 17 4 1 1 18 4 1
22.45 - 29.15 0 0 0 0 0 0 0 0 2 7 6 2 0 5 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 2 4 1 0 0 1 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.95-2.25 26 14 11 5 5 4 9 9 13 3 10 10 16 12 27 16
2.25- 4.55 35 22 7 0 4 8 31 55 49 24 18 15 28 27 51 46

F 4.55 - 6.75 17 14 3 1 0 5 24 57 35 21 12 7 10 30 42 30
6.75 - 8.95 2 1 2 0 0 3 36 42 17 18 9 12 15 34 24 5
8.95- 11.25 1 1 2 0 0 0 21 36 20 7 5 7 18 15 5 5
11.25 - 13.45 2 0 0 0 0 0 5 5 13 3 1 1 9 3 0 0
13.45- 17.95 0 0 0 0 0 0 0 4 5 7 1 0 0 4 1 0
17.95 -22.45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22.45 -29.15 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95-2.25 25 22 15 4 9 7 9 13 7 8 10 10 it 13 27 32

G 2.25- 4.55 61 52 15 3 2 2 16 29 18 12 17 7 1I 25 56 70
4.55 - 6.75 14 23 4 0 0 0 19 42 24 3 4 1 6 15 37 33
6.75-8.95 0 0 3 4 0 0 0 2 24 19 2 4 1 6 6 22 3
8.95- 11.25 0 0 0 0 0 0 2 14 2 0 0 1 1 3 1 0
11.25- 13.45 0 0 0 0 0 0 0 2 1 2 0 0 0 0 0 0
13.45- 17.95 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
17.95 - 22.45 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Page No. Cont'd on pageSNORTHWEST APPENDIX A A-1 I A-12
People- Vision- Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

Total 1996 - 1999 JFD( 1)

Stab. (NMPH) N NNE NE ENE E ESE SE SSE S I SSW SWWSW W WN NWNNW

0.95-2.25 32 39 30 23 27 25 28 16 27 19 14 1 8 15 22 25 27
A 2.25- 4.55 73 60 51 36 30 39 78 57 71 49 31 20 30 31 49 85

4.55 - 6.75 60 46 41 1 10 30 50 78 66 34 23 17 9 17 27 54
6.75 - 8.95 53 37 19 7 5 9 44 83 57 34 24 12 11 5 19 27
8.95- 11.25 36 28 11 2 4 4 22 36 62 37 23 8 8 6 4 31
11.25- 13.45 16 9 5 1 0 1 6 15 57 25 11 4 5 6 5 17
13.45- 17.95 25 18 10 0 0 0 1 7 62 29 21 13 9 11 6 11
17.95 -22.45 1 1 2 0 0 0 0 2 20 5 1 1 8 7 6 4 0
22.45 -29.15 0 2 0 0 0 0 0 1 7 2 1 3 3 7 3 1
29.15 -40.35 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 -2.25 7 8 1 5 7 5 6 6 5 5 3 3 4 3 8 12
2.25- 4.55 20 13 11 4 6 11 12 8 22 18 16 9 9 8 12 20

B 4.55 -6.75 27 18 15 4 3 5 20 24 30 8 10 5 5 7 9 22
6.75 -8.95 15 18 10 2 2 7 12 27 24 15 7 6 6 7 12 10
8.95- 11.25 11 10 8 1 0 2 3 16 29 15 10 4 6 6 5 8
11.25- 13.45 6 2 1 1 0 0 2 6 15 13 5 0 9 7 4 3
13.45- 17.95 4 2 2 3 0 0 3 4 21 19 16 2 10 5 2 4
17.95 - 22.45 1 0 0 0 0 0 0 l 3 8 8 4 1 2 1 0
22.45 -29.15 0 2 0 0 0 0 0 0 0 4 8 0 4 4 0 0
29.15 -40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

> 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 -2.25 6 10 8 5 3 4 5 2 6 7 7 3 3 3 3 6
2.25- 4.55 24 19 11 4 6 3 8 15 14 18 9 14 7 9 16 17

C 4.55 - 6.75 25 18 11 9 7 1 20 31 26 14 9 6 9 12 17 25
6.75 - 8.95 17 15 3 1 2 4 11 24 29 14 14 7 8 3 7 16
8.95 - 11.25 16 11 5 0 0 2 7 18 20 15 15 11 7 7 7 11
11.25- 13.45 7 3 3 0 0 0 1 11 20 18 7 5 7 7 4 7
13.45- 17.95 7 2 2 0 0 0 5 5 15 20 17 9 10 5 3 9
17.95 -22.45 0 2 0 0 0 0 0 0 6 10 13 14 4 9 7 1
22.45-29.15 0 0 0 0 0 0 0 0 2 6 3 1 1 8 0 l
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95-2.25 45 32 26 23 16 13 27 23 32 19 40 25 35 39 36 40
2.25- 4.55 105 68 53 33 37 32 65 102 102 77 43 39 50 50 149 128

D 4.55 -6.75 133 73 54 25 23 29 61 127 107 67 53 47 29 64 148 144
6.75 -8.95 69 59 40 19 18 26 69 125 126 65 51 25 32 64 131 129
8.95- 11.25 61 32 34 6 5 7 42 96 103 89 45 17 40 47 98 84
11.25- 13.45 41 15 16 0 0 5 16 43 72 76 34 26 29 54 73 47
13.45- 17.95 10 12 4 2 0 1 4 38 106 117 64 49 34 103 51 49
17.95 -22.45 1 8 6 0 0 0 1 3 39 68 45 42 18 51 28 15
22.45 - 29.15 1 1 4 0 0 0 0 0 13 38 32 11 5 18 16 3
29.15 - 40.35 0 0 2 0 0 0 0 0 2 7 5 0 2 2 2 3

_ _ > ,40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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| NORTHWEST APPENDIX
People.Vision* olutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

Total 1996 - 1999 JFD (Cont.)

0.95-2.25 45 35 23 26 22 16 30 35 62 53 55 52 62 90 80 55
2.25- 4.55 117 92 63 30 22 31 78 130 155 124 89 97 98 141 206 214

E 4.55 -6.75 97 79 54 27 19 20 91 172 153 91 72 69 81 152 241 171
6.75 -8.95 51 33 46 8 5 25 110 212 153 62 63 45 86 144 193 131
8.95- 11.25 25 10 15 9 0 12 78 166 175 79 52 34 43 161 154 74
11.25- 13.45 11 4 3 5 0 2 32 91 136 100 63 33 43 140 123 34
13.45- 17.95 8 13 6 1 1 0 22 71 134 164 71 38 41 151 112 57
17.95 -22.45 3 13 7 0 0 0 1 3 24 110 62 12 12 64 31 21
22.45 - 29.15 1 0 1 0 0 0 0 0 8 42 26 6 6 20 10 4
29.15- 40.35 0 0 0 0 0 0 0 0 2 8 5 0 0 2 0 0

___ > 40.35 0 0 0 0 0 -0 0 0 0 0 0 0 0
0.95 -2.25 86 63 43 18 18 16 23 40 64 47 56 66 75 81 96 83
2.25- 4.55 168 141 70 30 14 24 66 162 199 144 96 84 102 140 232 212
4.55 - 6.75 97 65 40 16 8 10 55 191 232 123 65 58 52 101 162 167
6.75 - 8.95 13 8 22 10 2 4 85 184 183 91 37 28 45 103 140 56
8.95- 11.25 2 1 3 3 0 2 35 131 94 38 16 16 32 54 51 23
11.25 - 13.45 3 0 0 0 0 0 9 29 41 34 10 5 16 28 20 4
13.45- 17.95 0 0 0 0 0 0 4 21 33 27 10 5 2 14 2 4
17.95-22.45 0 0 0 0 0 0 0 2 3 15 1 0 1 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 2 3 2 1 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

>40.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.95 - 2.25 105 103 63 28 19 20 25 50 55 44 62 57 62 66 87 124
2.25-4.55 272 249 106 29 6 6 44 113 129 106 75 38 54 97 211 252

G 4.55 - 6.75 89 75 57 14 1 0 36 156 157 49 26 16 15 44 125 128
6.75 - 8.95 8 8 19 6 1 0 9 97 99 35 15 6 13 14 70 32
8.95-11.25 0 0 3 2 0 0 3 43 27 8 0 4 5 5 6 1
11.25- 13.45 0 0 0 1 0 0 0 10 9 6 0 1 0 0 2 0
13.45 - 17.95 0 0 0 0 0 0 0 2 3 1 0 0 0 0 0 O
17.95 -22.45 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0
22.45 - 29.15 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
29.15 - 40.35 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

>40.35 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0
1w_ __.E- __-_ -_*_c entr _n thi coie _tie_ _s the_*_ su 01_ trvetor crarepnngntes Iromth 4 annual .tie _29~W . breapethe nur0
"'.Each entry in this combined tile is the sum of the four corresponding entries from the 4 annual files (1996-1999). For example the number of
hours in the combines file for the north direction, stability class A. and wind speed category 0.95-2.25 is 32 obt2

Year Hrs

1996 7 Dir = N, ST =A, WSC = 0.95-2.25

1997 8 Dir = N. ST =A, WSC = 0.95-2.25

1998 9 Dir = N. ST =A, WSC = 0.95-2.25

1999 8 Dir = N, ST =A, WSC = 0.95-2.25

1996-1999 32 Dir = N, ST =A, WSC = 0.95-2.25

dned follows:

25291 R1
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NORTHWEST APPENDIX B B-0 __B-1

People. Viision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: .5/6/ v Verified by/Date: < Revision No. 0
Mohammed Abu-Shehadeh Ted Messier '- t I_

rsu^^^ Abo APPENDIX B

PAVAN output with XIQ values for the EAB and LPZ
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0 NORTHWEST APPENDIX B B-1 B-2
People Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
| Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODE-PAVAN, VERSION 2.0
OPRINTOUT OF INPUT CARDS

RUN DATE: 11/19/2003 TIMEt 23t 4:56

1 10010 01101 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
2 CGS JFD 1996-1999 GROUND LEVEL RELEASE
3 10.0 METERS 10 - 75 METERS
4 MET DATA TAXEM FROM FRAMATOME JFD FILES FOR 96-99
5 input file: P96-99-F.inp output file: P96-99-F.out sigma-desert + P-C
6 12 31640 0
7 .500 2861.000 70.000 10.000 10.000
a 110.000 29.000 28.000115.000192.000240.000331.000
9 32.000 39.000 30.000 23.000 27.000 25.000 28.000 16.000 27.000 19.000 14.000
9 73.000 60.000 51.000 36.000 30.000 39.000 78.000 57.000 71.000 49.000 31.000
9 60.000 46.000 41.000 11.000 10.000 30.000 50.000 78.000 6(.000 34.00C 23.000
9 53.000 37.000 19.000 7.000 5.000 9.000 44.000 83.000 57.000 34.000 24.000
9 36.000 28.000 11.000 2.000 4.000 4.000 22.000 36.000 62.000 37.000 23.000
9 16.000 9.000 5.000 1.000 .000 1.000 6.000 15.000 57.000 25.000 11.000
9 25.000 18.000 10.000 .000 .000 .000 1.000 7.000 62.000 29.000 21.000
9 1.000 1.000 2.000 .000 .000 .000 .000 2.000 20.000 5.000 11.000
9 .000 2.000 .000 .000 .000 .000 .000 1.000 7.000 2.000 1.000
9 .000 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .000
9 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 7.000 8.000 1.000 5.000 7.000 5.000 6.000 6.000 5.000 5.000 3.000
9 20.000 13.000 11.000 4.000 6.000 11.000 12.000 8.000 22.000 18.000 16.000
9 27.000 18.000 15.000 4.000 3.000 5.000 20.000 24.000 3C.000 8.000 10.000
9 15.000 18.000 10.000 2.000 2.000 7.000 12.000 27.000 24.000 15.000 7.000
9 11.000 10.000 8.000 1.000 .000 2.000 3.000 16.000 29.000 15.000 10.000
9 6.000 2.000 1.000 1.000 .000 .000 2.000 6.000 1S.000 13.000 5.000
9 4.000 2.000 2.000 3.000 .000 .000 3.000 4.000 21.000 19.000 16.000
9 1.000 .000 .000 .000 .000 .000 .000 1.000 3.000 8.000 8.000
9 .000 2.000 .000 .000 .000 .000 .000 .000 .000 4.000 8.000
9 .OOC .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 .OOC .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 6.00C 10.000 8.000 5.000 3.000 4.000 5.000 2.000 6.000 7.000 7.000
9 24.000 19.000 11.000 4.000 6.000 3.000 8.000 15.000 14.000 18.000 9.000
9 25.00C 18.000 :1.000 9.000 7.000 1.000 20.000 31.000 26.000 14.000 9.000
9 17.000 15.000 3.000 1.000 2.000 4.000 11.000 24.000 29.000 14.000 14.000
9 16.000 11.000 5.000 .000 .000 2.000 7.000 18.000 20.000 15.000 15.000
9 7.000 3.000 3.000 .000 .000 .000 1.000 11.000 2C.000 18.000 7.000
9 7.000 2.000 2.000 .000 .000 .000 5.000 5.000 15.000 20.000 17.000
9 .000 2.000 .000 .000 .000 .000 .000 .000 (.000 10.000 13.000
9 .000 .000 .000 .000 .000 .000 .000 .000 2.000 6.000 3.000
9 .000 .000 .000 .000 .COO .000 .000 .000 .000 .000 .000
9 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 45.000 32.000 26.000 23.000 16.000 13.000 27.000 23.000 32.000 19.000 40.000
9 105.000 68.000 53.000 33.000 37.000 32.000 65.000102.000102.000 77.000 43.000
9 133.000 73.000 54.000 25.000 23.000 29.000 61.000127.000107.000 67.000 53.000
9 69.000 59.000 40.000 19.000 18.000 26.000 69.000125.00012S.000 65.000 51.000
9 61.000 32.000 34.000 6.000 5.000 7.000 42.000 96.000103.000 89.000 45.000
9 41.000 15.000 16.000 .000 .000 5.000 16.000 43.000 72.000 76.000 34.000

18.000 15.000 22.000 25.000 27.000
20.000 30.000 31.000 49.000 85.000
17.000 9.000 17.000 27.000 54.000
12.000 11.000 5.000 19.000 27.000
8.000 8.000 6.000 4.000 31.000
4.000 5.000 6.000 5.000 17.000

13.000 9.000 11.000 6.000 11.000
8.000 7.000 6.000 4.000 .000
3.000 3.000 7.000 3.000 1.000

.000 .000 .000 .000 1.000

.000 .000 .000 .000 .000
3.000 4.000 3.000 8.000 12.000
9.000 9.000 8.000 12.000 20.000
5.000 5.000 7.000 9.000 22.000
6.000 6.000 7.000 12.000 10.000
4.000 6.000 6.000 5.000 8.000

.000 9.000 7.000 4.000 3.000
2.000 10.000 5.000 2.000 4.000
4.000 1.000 2.000 1.000 .000

.000 4.000 4.000 .000 .000

.000 .000 .000 .000 .000

.000 .000 .000 .000 .000
3.000 3.000 3.000 3.000 6.000

14.000 7.000 9.000 16.000 17.000
6.000 9.000 12.000 17.000 25.000
7.000 8.000 3.000 7.000 16.000
11.000 7.000 7.000 7.000 11.000
5.000 7.000 7.000 4.000 7.000
9.000 10.000 5.000 3.000 9.000

14.000 4.000 9.000 7.000 1.000
1.000 1.000 8.000 .000 1.000
.000 .000 .000 .000 .000
.000 .000 .000 .000 .000

25.000 35.000 39.000 36.000 40.000
39.000 50.000 50.000149.000128.000
47.000 29.000 64.000148.000144.000
25.000 32.000 64.000131.000129.000
17.000 40.000 47.000 98.000 84.000
26.000 29.000 54.000 73.000 47.000
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9 10.000 12.000 4.000 2.000 .000 1.000 4.000 38.O00106.000117.000 64.000 49.000 34.000103.000 51.000 49.000
9 1.000 8.000 6.000 .000 .000 .000 1.000 3.000 39.000 68.000 45.000 42.000 16.000 S1.000 28.000 1S.000
9 1.000 1.000 4.000 .000 .000 .000 .000 .000 13.000 38.000 32.000 11.000 5.000 18.000 16.000 3.000
9 .000 .000 2.000 .000 .000 .000 .000 .000 2.CC0 7.000 S.3O0 .000 2.000 2.000 2.000 3.000
9 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 45.000 35.000 23.000 26.000 22.000 16.000 30.000 35.000 62.C00 53.000 55.000 52.000 62.000 90.000 80.000 55.000
9 117.000 92.000 63.000 30.000 22.000 31.000 78.000130.000155.000124.000 89.000 97.0C0 98.000141.000206.000214.000
9 97.000 79.000 54.000 27.000 19.000 20.000 91.000172.000153.000 91.000 72.000 69.000 81.000152.000241.000171.000
9 51.000 33.000 46.000 8.000 5.000 25.000110.000212.000153.000 62.000 63.S00 45.000 86.000144.000193.000131.000
9 25.003 10.000 1S.000 9.000 .000 12.000 78.000166.000175.000 79.000 52.000 34.0C0 43.000161.000154.000 74.000
9 11.000 4.000 3.000 5.000 .000 2.000 32.000 91.000136.000100.000 63.000 33.000 43.000140.000123.000 34.000
9 8.C00 13.000 6.000 1.000 1.000 .000 22.000 71.000334.000164.000 71.0D0 38.000 41.000151.000112.000 57.000
9 3.003 13.000 7.000 .000 .000 .000 1.000 3.000 24.000110.000 62.000 12.000 12.000 64.00C 31.000 21.000
9 1.0CO .000 1.000 .COO .OCO .000 .000 .000 8.000 42.000 26.000 6.000 6.000 20.OOC 10.000 4.000
9 .000 .000 .000 .000 .000 .000 .000 .000 2.000 8.000 5.000 .000 .000 2.000 .000 .000
9 .000 .000 .000 .000 .CO0 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 86.000 63.000 43.000 18.000 18.0C0 16.000 23.000 40.000 64.000 47.000 56.000 66.000 75.000 81.000 96.000 83.000
9 168.000141.000 70.000 30.000 14.OCO 24.000 66.000162.000199.000144.000 96.000 84.000102.000140.00C232.000212.000
9 97.000 65.000 40.000 16.000 8.000 10.030 SS.000191.000232.000123.000 65.000 58.000 52.000101.CO0162.000167.000
9 13.000 t.000 22.000 10.000 2.000 4.030 85.000184.000183.000 91.000 37.000 28.000 45.000103.000140.000 56.000
9 2.000 1.000 3.000 3.000 .COO 2.030 35.000111.0^0 94.000 38.000 16.000 16.000 32.000 54.000 51.000 23.000
9 3.000 .000 .000 .000 .000 .000 9.000 29.000 41.000 34.000 10.000 S.000 16.000 28.000 20.000 4.000
9 .000 .000 .000 .000 .000 .000 4.000 21.000 33.000 27.000 10.000 5.000 2.000 14.000 2.000 4.000
9 .002 .000 .000 .000 COO .030 .000 2.CC0 3.000 15.000 1.000 .000 1.000 .000 .000 .000
9 .000 .000 .000 .000 .000 .000 .000 .0CO 2.000 3.000 2.000 1.000 .000 .000 .000 .000
9 .000 .000 .000 .030 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 .002 .000 .000 .000 .Coo .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
9 1CS.003103.000 63.000 20.000 19.000 20.000 25.000 SO.C0O 55.000 44.000 62.000 57.000 62.000 66.000 87.000124.000
9 272.003249.000106.000 29.000 6.00O 6.000 44.000113.000129.000106.000 75.000 38.000 54.000 97.000211.000252.000
9 89.003 75.000 57.000 14.000 1.000 .000 36.000156.000157.000 49.CCO 26.000 16.000 15.000 44.000125.000128.000
9 8.000 8.000 19.000 6.000 1.000 .000 9.000 97.000 99.000 35.000 15.000 6.000 13.000 14.000 70.000 32.000
9 .000 .000 3.000 2.000 .000 .030 3.000 43.000 27.000 8.000 .000 4.000 5.000 5.000 6.000 1.000
9 .000 .000 .000 1.000 .000 .000 .000 10.000 9.000 6.0CO .000 1.000 .000 .000 2.000 .000
9 .000 .000 .000 .000 .000 .0^0 .000 2.000 3.000 1.0CO .200 .000 .000 .000 .000 .Coo
9 .000 .000 .000 .000 .000 .000 .000 1.000 2.000 .000 .000 .000 .OC .000 .000 .000
9 .000 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .000 000 .000 .000 .000 .000
9 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 1.200 .000 .000 .000 .000 .0CO
9 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .COO

10 200. .950 2.250 4.550 6.750 8.950 11.250 13.400 17.950 22.450 29.150 40.350100.000 .000 .000
11 1950. 1950. 1950. 1950. 1950. 1950. 1950. 19SO. l950. 1950. 1950. 19SO. 1950. 1950. 1950. 1950.
11 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4627. 4827. 4827.
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lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIME, 23; 4.56
/PLAN.T NAMZS, CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JrD 1996-1999 WIND SENSORS HEIGNHS 10.0 METERS
TYPE OF RELEASE; GROUND LEVEL RELEASE DELTA-T HEIGNTS. 10 - 75 MET-RS
SOURCE OF DATAs MET DATA TAKEN FROH FRAMATOME JFD FILES FOR 96-99
CCMMENTS. input files P96-99-F.inp output file, P96-99-7.out signa-desert . P-C
PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEYENTATIOO OF REGULATORY GU1DE 1.14s

OJOIST FREQUENCY DISTRIBUT:ON OF WIND SPEED AND DIRECTION ATMOSPHERIC STABILITY CLASS A
WIND SPEED (HIS)
TOmER RELEASE N NNE NE ENE E SSE SE SSE S SSW SW WSW

.42 .42 .029 .03s .027 .021 .024 .012 .025 .014 .024 .011 .013 .016
1.01 1.01 .101 .123 .095 .073 .0BS .079 .088 .051 .085 .060 .044 .057
2.03 2.03 .231 .190 .161 .114 .095 .123 .247 .1l0 .224 .5SS .098 .063
3.02 3.02 .190 .145 .130 .035 .032 .095 .158 .247 .209 .107 .073 .054
4.00 4.00 .168 .117 .060 .022 .016 .028 .139 .262 .160 .107 .076 .038
5.03 5.03 .114 .088 .035 .006 .013 .013 .070 .114 .196 .117 .073 .025
6.01 6.01 .051 .028 .016 .003 .000 .003 .019 .047 .120 .079 .035 .013
8.02 8.02 .079 .057 .032 .000 .000 .000 .003 .022 .196 .092 .066 .041

10.04 10.04 .003 .003 .006 .000 .000 .000 .000 .006 .063 .016 .035 .025
13.03 13.03 .000 .006 .000 .000 .000 .003 .000 .003 .022 .006 .003 .009
18.04 18.04 .000 .000 .000 .000 .000 .000 .000 .000 .000 .003 .000 .000
44.70 44.70 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
TOTAL .96 .79 .56 .27 .26 .36 .75 .95 1.38 .76 .52 .34

.013

.047

.0951.028

.035

.025

.016

.028

.0 22

.009

.000

.000

.32

WNW
.020
.070
.098
.054
.016
.019
.019
.03S
.019
.022
.000
.000
.37

NW
.022
.079
.15S
.085
.060
.013
.016
.019
.013
.009
.000
.000
.47

NVW TOTAL
.024 .348
.085 1.223
.269 2.497
.171 1.811
.085 1.410
.098 1.018
.054 .578
.035 .705
.000 .212
.003 .095
.003 .006
.000 .000
.83 9.90

OJOT FREQUENCY
WIND SPEED EM/S
TOWER RELEASE

.42 .42
1.01 1.01
2.03 2.03
3.02 3.02
4.00 4.00
5.03 5.03
6.01 6.01

2.02 8.02
C.004 20.04

13.03 13.03
18.04 28.04
44.70 44.70
TOTAL

DISTRIBUTION OF WIND SPEED AD DIRECTION ATMOSPnERIC STABILITY CLASS B

N NUE NE PNM E ISE SE SSE S SsW SW WSW
.007 .008 .001 .005 .007 .005 .006 .006 .005 .005 .003 .003
.022 .025 .003 .016 .022 .016 .019 .019 .016 .016 .009 .009
.063 .041 .035 .013 .019 .035 .038 .025 .070 .057 .051 .028
.085 .057 .047 .013 .009 .016 .063 .076 .09S .025 .032 .016
.047 .057 .032 .006 .006 .022 .038 .085 .076 .047 .022 .019
.035 .032 .025 .003 .000 .006 .009 .051 .092 .047 .032 .013
.019 .006 .003 .003 .000 .000 .006 .019 .047 .041 .016 .000
.013 .006 .006 .009 .000 .000 .009 .013 .066 .060 .051 .006
.003 .000 .000 .000 .000 .000 .000 .003 .009 .025 .025 .013
.000 .006 .000 .000 .000 .000 .000 .000 .000 .013 .025 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.29 .24 .15 .07 .06 .10 .19 .30 .48 .34 .27 .11

W
.004
.013
.038
.016
.019
.019
.028
.032
.003
.013
.CO0
.000
.17

WNW
.003
.009
.025
.022
.022
.Cl9
.C22
.016
.C06
.C13
.coo
.000
.16

NW
.008
.025
.038
.02O
.038
.016
.013
.006
.003
.000
.000
.000
.18

BNW TOTAL
.012 .092
.038 .278
.063 .629
.070 .670
.032 .569
.025 .424
.009 .234
.013 .307
.000 .092
.000 .070
.000 .000
.000 .000
.26 3.36
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OJOINT FREQUENCY DISTRIBUTICN OF WIND SPEED AND DIRECTION

WIND SPEED (M/S)
TOWER RELEASE N NNE NE ENE E ESE

.42 .42 .007 .001 .009 .005 .003 .CC4
1.01 1.01 .019 .032 .025 .016 .009 .013
2.03 2.03 .076 .060 .035 .013 .019 .009
3.02 3.02 .079 .057 .035 .028 .022 .003
4.00 4.00 .054 .047 .C09 .003 .006 .013
5.03 5.03 .C51 .035 .0:6 .000 .000 .006
6.01 6.01 .022 .009 .C09 .000 .000 .000
8.02 8.02 .022 .006 .006 .000 .000 .000
10.04 10.04 .000 .006 .C00 .000 .000 .000
13.03 13.03 .000 .000 .000 .000 .000 .000
18.04 18.04 .000 .000 .000 .000 .000 .000
44.72 44.70 .000 .000 .c00 .000 .000 .000
TOTAL .33 .26 .14 .07 .06 .05

ATMOSPHERIC STABILITY CLASS C

SE SSE S SSW SW WSW
.COS .002 .007 .008 .008 .003
.016 .006 .019 .022 .022 .009
.025 .047 .044 .057 .028 .044
.063 .098 .082 .044 .028 .019
.035 .076 .092 .044 .044 .022
.022 .057 .063 .047 .047 .035
.003 .035 .063 .057 .022 .016
.016 .016 .047 .063 .054 .028
.000 .000 .319 .032 .041 .044
.000 .000 .006 .019 .009 .003
.000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000
.19 .34 .44 .39 .30 .22

W
.003
.009
.022
.028
.025
.022
.022
.032
.013
.003
.000
.000

.18

WNW NW NNW TOTAL

.003 .003 .007 .088

.009 .009 .019 .256

.028 .051 .054 .613

.038 .054 .079 .759

.009 .022 .051 .553

.022 .022 .035 .480

.022 .013 .022 .316

.016 .009 .028 .345

.028 .022 .003 .209

.025 .000 .003 .070

.000 .000 .000 .000

.000 .000 .000 .000

.20 .21 .30 3.69

OJOlNT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION
WIND SPEED (M/Si
TOWER RELEASE N NNE WE ENE E ESE

.42 .42 .035 .025 .020 .018 .012 .010
1.01 1.01 .142 .101 .082 .073 .051 .04.

2.03 2.33 .332 .215 .168 .104 .117 .101
3.02 3.02 .420 .231 .171 .079 .073 .C92
4.0C 4.00 .218 .186 .126 .C60 .057 .C82
5.03 5.03 .193 .101 .107 .019 .016 .022
6.01 6.01 .130 .047 .051 .000 .000 .026
8.02 8.02 .032 .038 .013 .006 .000 .003

10.04 10.04 .003 .025 .019 .000 .000 .000
13.03 13.03 .003 .003 .013 .000 .000 .000
18.04 18.04 .000 .000 .006 .000 .000 .000
44.70 44.70 .000 .000 .000 .000 .000 .000
TCTAL :.S1 .97 .78 .36 .33 .37

OJOINT FREQUENCY DISTRIBUTION CF WIND SPEED AND DIRECTION
WIND SPEED (M/S)
TCWER RELEASE N NNE NE ENE E ESE

.42 .42 .037 .C29 .019 .021 .018 .013
1.01 1.01 .142 .111 .073 .082 .070 .051
2.03 2.03 .370 .291 .199 .095 .070 .098
3.02 3.02 .307 .250 .171 .085 .060 .063
4.00 4.00 .161 .104 .145 .025 .016 .079
5.03 5.03 .079 .032 .047 .028 .000 .038
6.01 6.01 .035 .013 .009 .016 .000 .006
8.02 8.02 .025 .041 .019 .003 .003 .000

10.04 10.04 .009 .041 .022 .000 .000 .000
13.03 13.03 .003 .000 .003 .000 .000 .000
18.04 18.04 .000 .000 .000 .000 .000 .000
44.70 44.70 .000 .000 .000 .000 .000 .000
TCTAL 1.17 .91 .71 .36 .24 .35

ATMOSPHERIC STABILITY CLASS D

SE SSE S SSW SW
.021 .018 .025 .015 .031
.085 .073 .101 .060 .126
.205 .322 .122 .243 .136
.193 .401 .338 .212 .168
.218 .395 .398 .205 .161
.133 .303 .326 .281 .142
.051 .136 .22e .240 .107
.C13 .120 .335 .370 .202
.003 .009 .123 .215 .142
.000 .000 .041 .120 .101
.000 .000 .006 .022 .0;6

.O0 .000 .000 .000 .000

.92 1.78 2.24 1.98 1.33

WSW

.019

.079

.123

.149

.079

.054

.082

.155

.133

.035

.000

.000

.91

U WN'W NW NNW TOTAL
.027 .030 .028 .031 .363
.111 .123 .114 .126 1.489
.158 .158 .471 .405 3.581
.092 .202 .468 .455 3.742
.101 .202 .414 .408 3.312
.126 .149 .310 .265 2.547
.092 .171 .231 .149 1.729
.107 .326 .161 .:55 2.035
.057 .161 .088 .047 1.027
.016 .057 .051 .009 .449
.006 .006 .006 .009 .079
.000 .000 .000 .000 .000
.89 1.59 2.34 2.06 20.35

AltMOSPHER!C STABILITY CLASS E

SE
.025
.095
.247
.288
.348
.247
.101
.070
.003
.000
.000
.000

1.42

SSE S
.029 .051
.111 .196
.411 .490
.544 .484
.670 .484
.525 .553
.288 .430
.224 .424
.009 .076
.000 .025
.000 .006
.000 .000

2.81 3.22

SSW SW
.043 .045
.168 .174
.392 .281
.288 .228
.196 .199
.250 .164
.316 .199
.518 .224
.348 .196
.133 .082
.025 .026

.000 .000
2.68 1.81

WSW

.041
.164
.307
.218

.142

.107

.104

.120

.038

.019

.000

.000
1.26

N
.051
.196
.310
.256
.272
.136
.136
.130
.038
.019
.000
.000

2 .54

WNW NW NNW TOTAL
.074 .066 .C45 .607
.284 .253 .174 2.342
.446 .651 .676 5.332
.480 .762 .540 5.022
.455 .610 .414 4.320
.509 .487 .234 3.436
.442 .389 .107 2.592
.477 .354 .:83 2.813
.202 .098 .066 1.147
.063 .032 .013 .392
.006 .000 .CO .054
.000 .000 .CO .000

3.44 3.70 2.45 28.06
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OJOINT FREQUENCY DOSTRIBUION OF WIND SPEED AND DIRECTION
WIND SPEED (HIS)
TOWER RELEASE N NNE NE ENs E MES

.42 .42 .07S .055 .037 .016 .016 .014
1.01 1.01 .272 .199 .136 .057 .057 .051
2.03 2.03 .531 .446 .221 .095 .044 .076
3.02 3.02 .307 .205 .126 .051 .025 .032
4.00 4.00 .041 .02S .070 .032 .006 .013
5.03 5.03 .006 .003 .009 .009 .000 .006
6.01 6.01 .009 .000 .000 .000 .000 .000
8.02 8.02 .000 .CCO .000 .000 .000 .000

10.04 10.04 .000 .000 .000 .000 .000 .000
13.03 13.03 .000 .0co .000 .000 .000 .000
18.04 18.04 .000 .000 .000 .000 .000 .000
44.70 44.70 .000 .Oco .000 .000 .000 .000
TOTAL 1.24 .93 .60 .26 .IS .19

SE
.C20
.C73
.209
.174
.269
.111
.028
.013
.000
.0OO
.000
.000
.90

ATIOSPHERIC STABILITY CLASS F

SSE s SSW SW WSW W NW NW I NN W TOTAL
.035 .055 .041 .049 .057 .065 .070 .083 .072 .7S9
.126 .202 .149 .277 .209 .237 .256 .303 .262 2.765
.512 .629 .455 .303 .265 .322 .442 .733 .670 5.954
.604 .733 .389 .205 .183 .164 .319 .512 .528 4.558
.582 .578 .288 .117 .088 .142 .326 .442 .177 3.195
.414 .297 .120 .051 .OS0 .101 .171 .161 .073 1.S83
.092 .130 .107 .032 .016 .091 .Cas .063 .013 .629
.066 .104 .085 .032 .016 .006 .044 .006 .013 .386
.006 .009 .047 .003 .010 .003 .OCC .000 .000 .070
.000 .006 .009 .006 .003 .000 .OOC .00C .000 .c2s
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000

2.44 2.75 1.69 .97 .89 1.09 1.72 2.31 1.81 19.92

OJOINT FREQUENCY DISTRIBUITION OF WIND SPEED AND DIRECTION
WIND SPEED CM/S)
TOWER RELEASE N NNE NE ENE E ESE

.42 .42 .113 .111 .068 .030 .020 .022
1.01 1.01 .332 .326 .199 .088 .060 .063
2.03 2.01 .860 .787 .335 .092 .019 .019
3.02 3.02 .281 .237 .180 .044 .003 .000
4.00 4.00 .025 .025 .060 .019 .003 .000
5.03 5.03 .000 .000 .009 .006 .000 .000
6.01 6.01 .000 .000 *.000 .003 .000 .000
8.02 8.02 .000 .000 .000 .000 .000 .000

10.04 10.04 .000 .000 .000 .000 .000 .000
13.03 13.03 .000 .000 .000 .010 .000 .000
18.04 18.04 .000 .000 .000 .000 .000 .000
44.70 44.70 .000 .000 .000 .000 .000 .000
TOTAL 1.61 1.49 .85 .28 .II .10

ATMOSPHERIC STABILITY CLASS G

SE SSE
.027 .054
.079 .158
.239 .357
.114 .493
.028 .307
.009 .136
.000 .032
.000 .006
.000 .003
.000 .000
.000 .000
.000 .000
.40 1.SS

S
.059
.174
.408
.496
.313
.085
.028
.009
.006
.000
.010
.000

1.58

SSW
.047
.139
.335
.155
.111
.025
.019
.003
.000
.003
.000
.000
.84

SW
.067
.196
.237
.082
.047
.000
.000
.000
.000
.000
.003
.000
.63

"SW

.061

.180

.220

.051

.019

.013

.003

.000

.000

.000

.000

.000

.45

W
.067
.196
.171
.047
.041
.016
.000
.000
.000
.000
.000
.000
.54

NEW NKW
.071 .094
.209 .275
.307 .667
.139 .395
.044 .221
.016 .019
.000 .006
.0o0 .000
.000 .000
.000 .000
.000 .000
.000 .000
.79 1.68

NNW TOTAL
.134 1.046
.392 3.066
.796 5.648
.405 3.123
.101 1.365

.003 .338
.000 .092
.000 .019
.000 .o09
.000 .003
.000 .003
.000 .000

1.83 14.71
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*NORTHWEST APPENDIXB B-6 B-7
Peoplo- Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

OWIND MEASURED AT 10.0 METERS.
WIND SPEED CORRECTED TO THE RELEASE HEIGHT OF 10.0 METERS.

OCVERALL WIND DIRECTION FREQUENCY
WIND DIRECTION, N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
FREQUENhCY 7.1 5.6 3.8 1.7 1. S 1.5 4.8 10.2 12.1 8.7 5.8 4.2 4.7 8.3 10.9 9.5

OOVERALL WIND SPEED FREQUENCY AS MEASURED ON THE TOWER.
MAX.WIND SPEED (WIS), .425 1.006 2.034 3.018 4.001 S.029 6.013 8.024 10.036 13.031 19.038 44.704
WISD SPEED FREQ.EXCYs 3.30 11.42 24.25 19.68 14.73 9.R3 6.17 6.61 2.77 1.10 .14 .00

OBUILDING AND RELEASE CHARACTERISTICS,
RELEASE HEIGHT, 10.00 METERS
MIXING VOLUME COEFPICIENT. .50
BUILDING CROSS-SECTIONAL AREA, 2861.00 SQUARE METERS

CROUKNRY DISTANCES 01ZTERS) FROM THE SOURCE FOR EACH DOWNWIND SECTOR.
DOWNWIND SECTOR S SSW SW WSW W WNW NSW NhW N NNE NE ENE E ESE SE SSE
BRUNDARY 1 1950. 1950. 1950. 1950. 1950. 1950. 1950. 1950. 1950. 1950. 1950. 1950. 195C. 1950. 1950. 1950.
BOUNDARY 2 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4827. 4627.
THE CONVERSION FACTOR APPLIED TO THR WIND SPEED CLASSES 1S .447

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE, 11/19/2003 TIME, 23. 4,56
/PL.NT NAME, CCS METEOROLOGICAL INSTRL7MEhTATICN
DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS, 10 75 METERS
SOURCE OF DATA, MET DATA TAKEN FROM FRAKATOME JFD FILES FOR 96-99
COMMENTS, input file, P96-99-F.inp output file, P96-99-F.out sigmna.desert . P-G
PROGRAM, PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OWINDSPEEDS ADJUSTED TO 10.0 METERS.
OPERCENT OF THE TIME A GIVEN WINDSPEED IS LOWER,
OWSNDSPEED CUMUATIVE FREQUENCY

(METER/SECI (PERCENT-
.42 3.30

1.01 14.72
2.03 38.96
3.02 58.66
4.00 73.38
5.03 83.21
6.01 89.38
8.02 95.99
10.04 98.75
13.03 99.86
18.04 100.CC
44.70 1l0.00

0
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0NORTHWEST APPENDIX B B-7 B-
People.Viesion*Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

OLOG -NORY.AL INTERPOLATION PERCENTILES
OWINDSPEED CUULATIVE FREQUENCY

(NETER/SEC) (PERCENT)
.25 1.00
.41 3.00
.52 5.00
.78 10.00

1.02 ;5.00
1.22 20.00
1.42 25.00
1.63 30.C0
1.85 35.00
2.08 40.00
2.30 45.00
2.54 50.00
2.80 SS.00
3.09 60.00
3.39 65.00
3.73 70.00
4.14 75.00
4.63 80.00
5.42 85.00
6.13 90.00
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Mohammed Abu-Shehadeh Ted Messier

lUSNRC COYPUTER CODE-PAVAN. VERSION 2.0 RUN DATE, 11/19/2003 TIME, 23. 4,56
IPLANT NAYE, CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HENIHTS, 10 - 75 METERS
SOURCE OF DATA, MET DATA TAKEN FROM FRANATOMR JFD FILES FOR 96 99

COMMENTS, input file. P96-99-F.inp output file, P96-99-F.out Bigma.desert *P-C
PROGRAM, PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GU:DE 1.145

CPARANETER VALUES FOR SHE CHII/Q CALCULATIONS FOR TAB S SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN UT EFF PLUME HT SIGMA-Y SI1M4-Z MEANDER-SY *- CH1/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4
A 1.0
A 2.0
A 1.0
A 4.0
A 5.0

A 6.0
A 8.0
A 10.0

B .4
B 1.0
B 2.0
B 3.0
B 4.0
B 5.0
B 6.0
B 8.0
B 10.0

.40 19S0.
1.42 1950.
3.24 1950.
2.66 1950.
2.35 1950.
1.60 1950.

.71 1950.
1.11 1950.

.04 19S0.

.10 1950.

.31 1950.

.R9 1950.
1.20 1950.

.67 1950.

.49 1950.

.27 1950.

.18 l9S0.

.04 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.1 364.0 556.3
0. 0. S56.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 ss6.3
0. 0. 556.3 364.0 556.3
0. 1. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 120.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
o. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 134.1 75.2 114.1
0. 0. 114.1 75.2 114.1

3.701E-06 3.693E-06 3.693E-06
1.563Z-06 1.5591E06 1.5591-06
7.7298-07 7.711E-07 7.711.-07
5.209E-07 s.196E-07 5.198E-07
3.929E-07 3.920E-07 3.9202-07
3.1261-07 3.119E-07 3.1198-07
2.614E.07 2.6098.07 2.6091-07
1.9591s07 1.955Z-07 1.955E-07
1.5661-07 l.S638-07 1.563E-07

9.7191-06 9.662E-06 9.6621-C6
4.104E-06 4.0801-16 4.08CE-06
2.C291-06 2.0171-06 2.017E-06
1.16RE-06 1.360E-06 1.36CE-06
1.032E-06 1.026E-06 1.026E-06
8.200E-07 8.1598-07 8.159E-07
6.86SE-07 6.82SE-07 6.R2sE-07
5.144E-07 5.114E-07 5.114E-07
4.113E-07 4.089E-07 4.089E-07

1.910E-OS 1.888E-05 1.888E-05
R.064E-06 7.972E-t6 7.972E-06
3.988E-06 3.942E-C6 3.942E-06
2.688E-06 2.6S7E-C6 2.657E-06
2.027E-06 2.104E-C6 2.004E.06
1.613E-06 1.5948 C6 1.594E-06
1.349E-06 1.334E-C6 1.334E-06
1.011E-C6 9.992E-G7 9.992E-07

8.742E-15 8.3018ECS 8.3011-05
3.691E-CS 3.50SE-05 3.505E-05
1.825E-CS 1.733E-IS 1.733E-05
1.23ce-IS 1.168E-05 1.168e-es
9.2799-06 8.8111-06 8.4111-06
7.3821-C6 7.CC9E-06 7.0091-06
6.174E-06 5.663E-06 5.863E-06
4.626E-06 4.393E-06 4.393J-06
3.6991-06 3.513E-06 3.513E-06
2.849E-06 2.705E-06 2.705E-06

C .4 .09 1950.
C 1.0 .27 1950.
C 2.0 1.07 1950.
C 3.0 1.11 1950.
C 4.0 .76 1950.
C s.0 .71 1950.
C 6.0 .31 1950.
C 8.0 .31 19S0.

D .4
D 1.0
D 2.0
D 1.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0

.49 1950.
2.00 1950.
4.66 19S0.
5.91 1950.
3.06 1950.
2.71 1950.
1.82 1950.

. 44 1950.

. 04 1950.

.04 1950.
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E .4
3 1.0
E 2.0
E 3.0
E 4.0
E 5.0
I 6.0
1 8.0
r 10.0
r 13.0

.52 1950.
2.00 1950.
5.20 1950.
4.31 1950.
2.27 1950.
1.11 1950.

.49 1950.

.36 1950.

.13 1950.

.04 1950.

F .4 1.05 1950.
F 1.0 3.82 1950.
F 2.0 7.46 1950.
F 3.0 4.31 1950.
F 4.0 .58 1950.
F 5.0 .09 1950.
F 6.0 .13 1950.

C .4 1.59 195C.
G 1.0 4.66 1950.
G 2.0 12.08 1950.
G 3.0 3.95 1950.
G 4.0 .36 1950.

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7. 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 480.9
0. 0. 488.9 3.2 488.9
0. 0. 480.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9

1.722E-04 1.559E-04 1.559Z-04
7.269E-05 6.581E-05 6.581E-05
3.595Z-05 3.254E-05 3.254E-05
2.423E-OS 2.194E-OS 2.1941.05
1.827E-05 1.654E-05 1.654E-0S
1.454Z-05 1.3161-OS 1.316E-05
1.216Z-05 1.101E-OS 1.101E-OS
9.112Z-06 8.249E-06 8.249E-06
7.285Z-06 6.596E-06 6.596E-06
5.6111-06 5.080E-06 5.C80E-06

2.935E-04 2.491E-04 2.491E-04
1.239E-04 1.052E-04 1.052E-04
6.128E-05 5.201E-OS 5.201E-05
4.131E-05 3.506E-OS 3.506E-05
3.11SE-0S 2.644E-0S 2.6443 05
2.478E-05 2.103E-OS 2.103E-05
2.073E-05 1.759E-05 1.759E-05

4.828E-04 3.733E-04 3.733E-04
2.039E-04 1.576E-04 1.576E-04
1.008E-04 7.794t-05 7.794E-05
6.795E-OS 5.254E-OS 5.254Z-OS
5.1253-05 3.962Z-05 3.9621-05
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E NORTHWEST APPENDIX B B-10 B-t 1
People.-Vision Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 1/129/2003 TIME. 23i 4,56
/PLANT NAME, CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HIEIGHTg 10.0 METERS
TYPE OF RELEASE. GROL'TD LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS

SOURCE OF DATAs MET DATA TAXEN FROM FRAMATOME JPD FILES FOR 96-99
CONNENTSs input file, P96-99-F.inp output file. P96-99-F.out sigma.desert * P-G
PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS,
0 S SECTOR BOUNDARY DISTANCE - 1950.0 METERS
ODESERT S:GMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WARE CREDIT ALLOWED, C. .5 A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTD THE ORDERED VALUES OF CHI/O AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
-HE TOP NUMBER IS THE CHI/O. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E 04 2.4912-04 2.576E-04 l.559E-04 L,052E-04 a.30E1-05 7.7948-05 6.581E-05 5.254E-05 5.201E-05
1.591 2.619 7.302 7.820 11.640 12.128 24.209 26.207 30.160 17.622

.11324 .18780 .51965 .5565i .82831 .86304 1.72271 1.86494 2.14623 2.67720
0 3.962E-05 3.506Eo05 3.5059-05 3.254E-05 2.644E-05 2.194E-Rs 2.1035-05 1.898E-05 1.759E-05 1.733E-05

37.977 42.285 44.284 49.480 SO.057 54.366 54.454 54.547 54.683 59.343
2.70248 3.00906 3.15128 3.52107 3.56215 3.86873 3.a750S 3.88160 3.89109 4.22295

0 1.654E-C5 1.316E-05 2.16SE-05 1.101E-05 9.6625-06 8.811E-06 8.240E-06 7.972E-06 7.C19E.06 6.596E.06

61.6CO 62.719 68.626 69.114 69.217 72.281 72.637 72.903 75.612 7S.746
4.38413 4.46315 4.88350 4.91827 4.92556 5.14364 5.16892 5.28788 5.38068 5.39016

0 5.863E.06 s.080s-06 4.393E-06 4.080E-06 3.9428-06 3.693E-06 3.513E-06 2.705E-06 2.657E-06 2.017E-06
77.567 77.611 78.055 78.366 79.432 79.836 73.880 79.925 81.035 81.923

5.51974 5.52290 S.55451 5.57663 5.65249 5.68123 5.08439 5.68755 5.76657 5.82978
0 2.004E-06 1.594E-06 1.5592.06 1.360E-06 1.3341-06 1.026E-06 9.992E-07 8.159E-07 7.711E-07 6.825E-07

82.679 83.389 84.810 86.C10 86.320 86.987 87.298 87.786 91.028 91.295
5.88351 5.93408 6.03521 6.12055 6.14267 6.19008 6.21221 6.24697 6.47769 6.49666

0 5.198E-07 5.114E-07 4.C89E-07 3.920E-07 3.1195-07 2.609E-07 1.9SSE-07 1.563E-07

93.960 94.137 94.182 96.536 98.135 98.845 99.956 100.000
6.68629 6.69893 6.70209 6.86960 6.98338 7.03395 7.11297 7.11613
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Prepared by/ Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

0 x/Q PERCENTILES
(BASED ON THE UPPER ENVELOPE OP THE
ORDERED X/O-FREQUENCY VALUES, AND AS
PLOTTED ON A LOG-NORMAL GRAPH.)

0 PERCENT OF TIME CHIN IS EOUALED OR EXCEEDED
CHI/0 WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

BANDCHECK GRAPHt
RANDCHECK GRAPH.
MADCHEEI GRAPH,

HANOCHECZ GRAPH,
RANDCHNCX GRAPH.
NANDCHECX GRAPH,

ANCHECK GRAPH,
BANDCHECK GRAPH.e K I XQSAVE(K.1) XQIlT(K.1) X0QSLOPXK.I)

1 1 -7.89311 -12.99081 -1.66951
1 2 -9.45953 -14.10328 -2.19641
1 3 -9.86416 -17.32444 -3.86356
1 4 -10.33296 -22.39834 -6.66745
1 5 -11.00948 -22.54719 -6.7S459
1 6 -11.35742 -29.26353 -1C0.0884
1 7 -11.86825 -34.68799 -14.17941
1 8 -12.04686 -50.99743 -24.39349
1 9 -14.75199 NU8xQ(X). 9

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOP. LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOP! LT -1.0 YDR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVEC 2)-
XSAVE ( 3) .
XSAVE( 4).
ISAVEC S) .

XSAVEC 6) -
XSAVE C 7).

XSAVE C 8).
XSAVE ( 9) .

1.721
2.675
3.518
4.381
4.880
5.377

.5.16
6.866

BACK EXTRAPOLAT:ON FOR 1 PERCENTILE.
4.691E-04
2.693E-04
2.0411-04
1.367E-04
1 .065E-04
8a.501-05
7.574E-C5
6.424E-05
5.568E-05
4.6921-05
3 .8380-05
3 .l53E-0S
2 .356-05
1.798E-05
1.393E-05
1 .053E-0S
7 .319E-06
4 .033E-06
1.921E-06
9.461E-07

0 1.683E-04

.071

.213

.356

.712
1.067
1.423
1.779
2.135
2.491
2.846
3.202
3.SS8
3.914
4.270
4.625
4.901
5.337
5.693
6.049
6.405
0.5

1.000
3.000
5.000

10.000
15.OOC
204 COO
25.000
30.000
35.000
40.000
45.000

50.000
55.00 0
60.000
65.000
70.000
75.000
80.00 0
85.000
90.000

7.03

FIVEPR(K). 7.026
CANNUAL AVERAGE . 2.17E-05
01. 1 FIVEXQOK). 1.6831-04
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lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIME. 23, 4,56
/PLANE SANE. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEICHTS, 10 - 75 METERS

SOURCE OF DATA, MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS. input file. P96-99-P.ir.p output file, P96-99-F.out sigma.Gesert . P-G
PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEXENTATION OP REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/( CALCULATIONS FOR THE SSW SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME NT SICYA-Y SIGMA-Z MEANDER-SY CHI/Q VAL=ES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA-1431.SQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

B .4
B 1.0

B 2.0
B 3.0
B 4.0
B s.0

B 6.0
B 8.0
B 13.0

.63
2.20
3 .39
2.60
2.09
1.58

.51
1.02

.06
.11

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

.15 1950.
.45 1950.
.73 1950.

1.02 1950.
1.02 1950.

.56 1950.

.11 1950.

.11 1950.

.11 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 S55.3

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.1
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 304.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 354.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

3.701E-06 3.693E-06 3.693E-06
1.5631E-06 1.559E-06 l.S59E-06
7.7281-07 7.711E-07 7.7111-07
5.209E-07 5.198E-07 5.198E-07
3.929E-07 1.920E-07 3.920E-07
3.126E-07 3.119E-07 3.119E-07
2.6241-07 2.609E.C7 2.609E-07
1.959E-07 1.955E-07 1.955E-07
1.566E-07 1.563E-C7 1.563E-07
1.206E-07 1.204E-C7 1.2C4E-07

9.7191-06 9.662E-06 9.662E-06
4.204E.06 4.080E-06 4.08CE-06
2.029E-C6 2.017E-06 2.017E-06
1.368E.06 1.360E-06 1.360E-06
1.0321-06 1.0261-06 1.026E-06
8.2081 C7 8.159E107 8.159E-07
6.865E-C7 6.825E-07 6.825E-07
5.144E-07 5.114E-07 5.:14E*07
3.168E-07 3.149E-07 3.149E-07

1.910E-05 1.883E-05 1.881E-05
8.064E-06 7.972E-06 7.972E-06
3.9899-06 3.942E-06 3.9422-06
2.688z106 2.6571 06 2.657E C6
2.027E-06 2.004E-06 2.004E-C6
1.613E-06 1.594E-06 1.594E-C6
1.349E-06 1.334E-06 1.334E-06
1.011E-06 9.992E-07 9.992E-07
8.082E-07 7.989E-07 7.989E.07

C .4 .20
C 1.0 .56
C 2.0 1.07
C 3.0 1.02
C 4.0 .85
C 5.0 .62
C 6.0 .17
C 8.0 .11
C 10.0 .11

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
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D .4
D 1.0
D 2.0
D 3.0
D 4.0

D 5.0
D 6.0
D 1.0
D 10.0
D 13.0

E .4
E 1.0
E 2.0
E 3.0
e 4.0
E 5.0
E 6.0
r 8.0
E 10.0

.44
1 .81
3.84
4.12
3.33
1.81

.85

.68

.4S

.06

.51
1.98
5.19
4 .46
1.86

.56

.23

.73

.73

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
19S0.

0. 0. 14.1 75.2 114.1
0. 0. 114.1 75.2 114.1

. 0 114.1 75.2 11 4.
0. 0. 114.1 75.2 114.
0. 0. 114.1 73.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 214.1 75.2 214.1
0. 0. 214.1 75.2 124.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 19S.7 22.3 195.7
0. 0. 19S.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 48.9 3.2 488.9

8.7425-05 8.301z-05 8.3015-05
3.6915-05 3.505E-OS 3.50sE-05
1.82SE-05 1.733E-05 1.7331-05
1.230E-05 1.168E-05 1.168E-05
9.2791-06 8.811E-06 *8.811E-06
7.382E-06 7.009E-06 7.009e-06
6.174E-06 5.863E-06 5.8630-06
4.626E-06 4.393Z-06 4.393E-06
3.699E-06 3.513E-06 3.5132-06
2.849E-06 2.70SE-06 2.7052-06

1.722E-04 1.559E-04 1.559E-04
7.269E-OS 6.581E-05 6.581E-05
3.59SE-05 3.254E-05 3.254e-05
2.423E-05 2.194e-05 2.194E-05
1.827E-OS 1.6545-05 1.654E-05
1.454E-05 1.316E-05 1.316Z-05
1.216E-05 1.101E-05 1.1O1E-05
9.112E-06 8.2495-06 8.249E-06
7.285E-06 6.s96r-06 6.596E-06

2.93SE-04 2.491E-04 2.491E-04
1.239E-04 1.OS2E-04 1.0525-04
6.128S-05 5.2012-05 5.2011-05
4.131E-OS 3.SO6o-05 3.506E-OS
3.1155-05 2.6441-05 2.644E-05
2.478E-05 2.103E-OS 2.103E-05

4.828E-04 3.733E-04 3.733E-04
2.039E-04 1.576E-04 1.576E-04
1.0095-04 7.794E-OS 7.7945-05
6.79SE-OS 5.254E-OS s.2545-05
5.12SE-OS 3.962e-0s 3.9625-05

F .4 .98
F 1.0 3.56
F 2.0 7.96
F 3.0 3.67
F 4.0 .45
F 5.0 .06

G .4 1.98 l9S0.
G 1.0 5.81 1950.
G 2.0 14.06 19S0.
G 3.0 4.23 1950.
G 4.0 .45 950.
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Poopile- Vision. Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPD`TER CCDE-PAVAN, VERSION 2.0 RUN DATE. .1/19/2003 TIME. 23. 4,56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODs JFD 1996-1999 WIND SENSORS HEICHTt 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS. input file. P96-99-F.inp output file. P96-99-P.out signa.desert * P-G
PROGRAX4 PAVAN, 10/76. 8/79 REVISION. IMPLEMEhTATION OF REGUA.ORY GUIDE 1.145
OSITE EXCLUSION BOUNDARY CALCULATIONS,
O SSW SECTOR BOUNDARY DISTANCE - 1950.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED. C. .5 A- 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUM.BER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.491E-04 1.576E-04 1.559E-04 1.OS2E-04 8.301E-05 7.7948-05 6.581E-05 5.254E-05 5.201E-05
1.984 2.960 8.774 9.286 12.842 13.283 27.339 29.325 33.549 41.508

.11109 .16570 .49124 .51990 .71901 .74371 1.53069 1.64131 1.87835 2.32399
0 3.962E-OS 3.5C6E 05 3.505E 05 3.2S4E-05 2.644E-OS 2.1942-CS 2.103E-05 1.88SE 05 1.7339-05 1.654E-05

41.960 45.629 47.435 52.629 53.080 57.540 57.S96 57.791 61.630 63.493
2.34927 2.55471 2.65585 2.94662 2.97190 3.22-59 3.22475 3.23567 3.45059 3.55489

0 1.316E-05 1.168E-C5 1.101E-05 9.662E-06 8.812E-06 8.249E-06 7.972E-06 7.009E-06 6.596E-06 5.863E-C6
64.057 68.178 68.404 68.ss3 71.883 72.617 73.182 74.988 75.722 76.569

3.58649 3.81721 3.82986 3.83819 4.02466 4.06575 4.09735 4.19849 4.23958 4.28699
0 4.393E-06 4.080E-06 3.942E-06 3.693E-06 3.513E-06 2.705E-06 2.657E-06 2.017E506 2.004E-06 1.594E-C6

77.246 77.698 78.770 79.396 79.847 79.904 80.920 81.654 82.501 83.122
4.32491 4.35020 4.41025 4.44529 4.47057 4.47373 4.S3062 4.57171 4.61912 4.65388

0 1.SS9E-06 1.3608-06 1.3343-06 1.026E-06 9.992E-07 8.159E-07 7.989E-07 7.711E-07 6.825E-07 5.1988-07
89.323 86.339 86.509 87.525 87.638 88.202 88.315 91.702 91.8.5 94.412

4.77714 4.83403 4.84352 4.90041 4.90673 4.93833 4.94465 5.13429 5.14061 5.28599
0 5.1:4E-07 3.920E-07 3.149E-07 3.119E-07 2.609E-07 1.955E-07 1.563E-07 1.204E-07

94.524 96.613 96.726 98.307 98.815 99.831 99.887 100.000
5.29232 5.40926 5.41558 5.50407 5.53252 5.58941 5.59257 5.59889
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0 X/O PERCE`TILES
(BASD ON THE UPPER ENVELOPE OF THE
ORDERED X/Q-FREQUENCY VALUES. AND AS
PLOTTED ON A LOC-)NORAL GRAPH.)

0 PERCEN. 08 TIME CNI/Q IS EQUALED OR EXCEEDED
HIN/ WITH RESPECT TO WHEN THE WIND BLOWS

SEC/C`BIC YETER THE TOTAL TSME INTO THIS SECTOR ONLY

NHAHOECK GRAPH.
KAICHECX GRAPH.
HANDCHECK GRAPH.
HANDCHECX GRAPH.
1ALWCHECX GRAPH,
KANDCHECK GRAPH.
HANDCHEM GRAPH,
RANDCHECK GRAPH,
RAIIIHECK GRAPH,
RKADCHECY GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR L4W PERCENTAGES.
SLOPE ST -1.C FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE t 2)-
XSAVE ( 3) .
XSAVE t 4) .
XSAVE t 5).
XSAVE t 6).
XSAVE t 71.
XSAVEZ t).
XSAVE ( 9)-
XSAVE (10) -
XSAVE (II) .

1.529
2.322
2.944
3.552
3.814
4.021
4.195
4.236
4.284
5 .131

OK I
21
22
23
24
25
26
27
28
29
2 10
2 11

X0SAVEtKXI) XQINT(K.I) XQSLOP(t.I)
-7.89311 -13.23726 *1.74693
-9.45953 -14.57489 -2.36548
-9.86416 -18.98779 -4.58141
-10 .33296 -25 .57276 -8.06715
-11.00948 -30.30216 -10.68695
-11.35742 -31.78788 -11.52505
-11.63953 -31.90096 -11.58974
-11.86825 -34.90391 -13.32707
-11.92912 -50.76847 -22.52968
-12.04686 -52.41453 -23.48742
-14.07546 OIUUXOQK). 11

BACK EXTRAPOLATION FOR 1 PERCENTILE.
S.291E-04
2 .995E-04
2.256E-04
1.499E-04
1.163E-04
9.632E-05
8 .290-05
7.13S9-CS
6.154E-05
5.396E-CS
4 .443E-C5
3.606E*05
2.782E-05
2 .034E-05
1.476E-05
1.0152-OS
7.002E-06
3.604E-06
1.827E-06
9.552E-07

0 1.606E-04
OANNUAL AVERAGE

.056

.168

.280

.560

.840
1.120
1.400
1.680
1.960
2.240
2.519
2.799
3.079
3.359
3.639
3.919
4 .199
4.479
4.759
5.039
0.5

. 1.0SE-05

1.000
3.000
5.000

10.000
15.000
20 .000
25.000
30 .000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70. 000
75. 000
80.000
85.000
90.000

8.93

FIVEPRIK). 8.9300o- 2 FIVEXOCK-. 1.606E-04
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Mohammed Abu-Shehadeh Ted MessierI

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE, 11/19/2003 TIME. 23, 4.56
/PLANT NAME, CGS METEOROLOGJCAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 W:ND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T NEIGHTS. 10 - 75 METERS
SOURCE OF DATA, MET DATA TAKEN PROM FRAMATOMr JFD PILES FOR 96-99
COMMEVTS. input file. P96-99-r.inp output file, P96-99-F.out sigma.desert . P-G
PROGRAM, PAVAN, 10/76. 8/79 REVISION. IMPLEMENTAT:ON OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CNI/0 CALCULATIONS FOR THE SW SEC.OR.
STASILITY WINDSPEED FREQUENCY DISTANCE TERRAIN NT EFP PLUME HT SICQA-Y SICMA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS
AT I0.0 METERS

*- CHI/Q VALUES (SEC/CLBIC METER)
MEANDER BLDG WAKE USED

CA.1431 .SQ.MtTERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0

.71
2.50
4.25
3.42
2.58

.92

.42

.83

.17

1950.
1950.

:950.
1950.
1950.
1950.
1950.
1950.
1950.

B .4 .03 :950.
1.0 .08 :950.

8 2.0 .92 1950.
B 3.0 1.25 1950.
B 4.0 .83 1950.
B 5.0 .67 1950.
B 6.0 .08 1950.
B 8.0 .17 1950.

C .4 .23 1950.
C 1.0 .67 1950.
C 2.0 .92 :950.
C 3.0 .92 :950.
C 4.0 .25 1950.
C 5.0 .42 1950.
Z 6.0 .25 1950.
C 8.0 .17 1950.

0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0 . 556.3
0. 0. 956.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3

0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6

0. 0. 2S3.6
0. 0. 253.6
0. 0. 253.6
0. 0. 2S3.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6

364 .0
364 .0
364.0
164.0
364 .0
364.0
364.0
364 .0
364.0

240.6
240.6
240.6
240.6
240.6
240.6
240.6
240.6

154.7
154.7
154.7
154.7
154.7
154.7
154.7
154.7

556.3
556.3
556.3
556.3
556.3
556.3
556.3
556.3
556.3

320.6
320.6
320.6
320.6
320.6
320.6
320.6
320.6

253 .6
253.6
253.6
253.6
253.6
253.6
253.6
253.6

3.701E-06
1.563E- 06
7.728H- 07
5.209E-07
3.929E-07
3.126E-07
2.614E- 07
1.959E.07
1.566E-07

9.719E-06
4.104E-06
2.029E-06
3.368E-06
1.032E- 06
8.208E-07
6.865E-07
5.144E 07

1.910C-CS
8.C641-06
3.988E- 06
2.6881-06
2.027E-06
1.613E-06
1.349E-06
1.011E-06

3. 693E- 06
1.55 9E-06
7.711E-07
5.1911-07
3.920E- 07
3.119E-07
2.6091- 07
1.9551- 07
1.563E-07

9.662E-06
4.0801- 06
2. 017E- 06
1.360E-06
2 026E- 06
8. 1S91- 07
6.825E-07
5.134E-07

1.661E-05
7.972E- 06
3.942E-06
2.657E-06
2.004E-06
1.S94E-06
1.334E-06
9.992E- 07

3.693E-06
1.559E-06
7.711E-07
5.198E-07
3.920Z-07
3.119E-07
2.609E--07
1.95sS- 07
1.563E- 07

9.662E-06
4. 081E- 06
2.017E-06
1 .360E-06
1.026E-06
8.159E-07
6.825E-07
5.114E-07

1. 88r oE05
7.972r-06
3.942E-06
2.6571- 06
2.004E-06
1.594E *06
1.334Z-06
9.992E-07
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D ..4
D 1.0
D 2.0
D 3.0
D 4.0
D S.0
D 6.0
D a.0
D 10.0
D 13.0
D 18.0

E .4
1 1.0
Z 2.0
E 3.0
E 4.0
r 5.0
E 6.0
E 8.0
E 10.0
K 13.0

.53
2.17
4.42
4.50
3.33
2.83
1.33

.33

.50

.33

.17

.50
1.92
S.25
4.50
3.e3
1.25

.25
.50
.58
.08

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
19O5.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
19SO.
1950.
1950.
1950.

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
O. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 48S.9 3.2 488.9

8.742E-05 8.3011-05 8.301E-05
3.691Z-OS 3.505Z-05 3.50SE-OS
1.825E-05 1.7331-05 1.733Z-OS
1.2302-05 1.1681-05 1.168E-OS
9.279E-06 8.811Z 06 8.811E-0O
7.382E-06 7.009Z-06 7.009E-06
6.174E-06 5.8622-06 5.863E-06
4.626K-OS 4.393E-06 4.393-*06
3.699E-06 3.513Z-06 3.513E-06
2.849E-06 2.7052-06 2.705E-06
2.058E-06 1.9542-06 1.954E-06

1.722K-04 1.559E-04 1.559E-04
7.269K-05 6.581K-OS 6.581E-OS
3.5951-05 3.2541-05 3.254E-05
2.423Z-05 2.194Z-05 2.194E-OS
1.827E-OS 1.654Z-OS 1.C54E-05
1.454Z-OS 1.316E-OS 1.316E-05
1.216E-05 1.l01E-05 1.101E-05
9.112E-06 8.249E-06 8.249E-06
7.285E-06 6.596E-06 6.596E-06
5.611E-06 5.080E-06 5.0HOE-06

2.935E-04 2.491E-04 2.491Z-04
1.239E-04 1.052Z-04 1.052E-04
6.128E-05 5.201E-05 5.201E-0S
4.131Z-OS 3.506E-OS 3.506E-OS
3.115Z-05 2.644E-05 2.644E-05
2.478E-0S 2.103E-05 2.103E-05

4.8285-04 3.733E-04 3.733E-04
2.039Z-04 1.576E-04 1.576E-04
1.008-04 7.794Z-OS 7.794Z-05
6.795E-05 5.254E-05 5.254E-05
S.12S5-OS 3.962E-05 3.962E-OS
4.077Z-05 3.152E-05 3.152E-05

F .4 .98
P 1.0 3.58
F 2.0 5.83
F 3.0 3.33
F 4.0 1.83
F 5.0 .25

G .4 1.79
G 1.0 5.2S
G 2.0 8.83
G 3.0 4.75
C 4.0 1.58
G 5.0 .25
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4 NORTHWEST APNI
People. Vision. Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23, 4.56
/PLANT SAME, CGS METEOROLXICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEZIHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS

SOURCE OF DATA, MET DATA TAKEN FROM FRAMATOME JFD FILES POR 96-99
CCMMENTS. 1r.put file. P96-99-FrinP output file, P96-99-F.out siga.-desert * P-G
PROGRAM, PAVAN, 10/76. 6/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145
OSTE EXCLUSION BOUNDARY CALCULATIONS.

0 SW SECTOR BOUNDARY DISTANCE . 1950.0 METERS
ODESERT SIO'.A VALUES USED. MEMIDER IS INCLUDED IN TNESE VALUES- RC 1.145 MEANrDER FACTORS ARE NOT USED.

BUILDING wAKE CREDIT ALLOWED. C- .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERACE CALCULATIONS.

CBE.OW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE C1I/Q. THE MIDDLE NUMNER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.

THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.
0 1.733E-04 2.491E-04 1.576E-04 1.559E-04 1.052E-04 8.301E-05 7.794E-05 6.581E-05 5.254E-05 5.201E-05

1.791 2.774 8.023 8.519 12.102 12.63L 21.463 23.379 28.128 33.960
.06795 .10522 .30434 .32317 .45908 .47914 .81416 .88685 1.06700 1.28824

0 3.962E-05 3.5C6E-05 3.505E-05 3.254E-OS 3.1S2E-05 2.644E-0s 2.194E-05 2.103E-OS 1.8888-05 1.733E 05
3S.S43 38.876 41.042 46.291 46.541 48.374 52.874 53.124 53.354 57.770

1.34829 1.47472 1.55689 1.75601 1.76549 1.83502 2.00569 2.01517 2.02391 2.19142

0 1.6S4E-OS I.316E-05 1.168E-05 1.101E-05 9.662E-06 8.811E-06 8.249E-06 7.972E-06 7.009E-06 6.596E-06
61.602 62.852 67.351 67.601 67.629 70.961 71.461 72.128 74.961 75.544

2.33681 2.38421 2.55488 2.56437 2.56541 2.69183 2.71079 2.7360B 2.843s4 2.86566

0 5.863E-06 5.080E-06 4.3931-06 4.080E-06 3.942E-06 3.693E-06 3.5I3Z-06 2.705E-06 2.6570-06 2.017E-06
76.877 76.960 77.294 77.377 78.293 79.004 79.504 79.837 80.754 81.670

2.91623 2.91939 2.93203 2.93519 2.96996 2.99691 3.01587 3.128s2 3.C6328 3.0980s
0 2.004E-06 I.954E-06 1.594E-06 1.559E-06 1.36GE-06 1.334E-06 1.026E-06 9.992E-07 8.1S9E2C7 7.711E-07

81.920 82.087 82.s03 85.003 86.253 86.503 87.336 87.s02 88.169 92.418
3.10753 3.1138S 3.12965 3.22447 3.27188 3.28136 3.31297 3.31929 3.34457 3.50576

0 6.82sE-07 S.1988-07 5.114E-07 3.920E-07 3.119E-07 2.609E-07 1.9558-07 1.563E-07
92.501 95.917 96.084 97.667 98.584 99.000 99.833 100.000

3.50892 3.63850 3.64482 3.70487 3.73964 3.75544 3.78705 3.79337
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People.Vision-B3olutions Calculation No. NE-02-03-16
FPrepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/Q PERCENTILES
(EASED ON THE UPPER ENVELOPE OF THE

ORDERED X/Q-FREQUESCY VALUES. AD AS
PLOTTED ON A LOG -NORMAL GRAPH.)

o PERCENT OF TIME CHI/O IS EQULED OR EXCEEDED
C1I/O WITH RESPECT 'O WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANDEHECK GRAPH,
RANDCNECK GRAPH,
RAYDMECK GRAPH.
RANDCHECK GRAPH
HANDZKECK CRAPHN
RAUDCHECK GRAPH,
HANDCHECK CRAPH.
HANDCHECK GRAPH.
RANOCHECK GRAPH,

SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -2.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0

FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOw PERCENTAGES.
FOR LCW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.

XSAVE 2). -
XSAVE C 3).
XSAVE ( 41-
XSAVEC 5)-
XSAVE C 6) 1
XSAVE C 7) -
XSAVEC 8).
XSAVE C 9).
XSAVE (10)-

.323
I'll

1.287
1.754
2.334
2.5S52
2.841
2.913
3.642

0 K I XQSAVE(EKI) XQlrTCEI) XOSLOP(KI)
3 1 -7.89311 -13.72447 .1.82031
3 2 -8.76654 -14 .65135 -2.16062
3 3 -9.45953 -I5.08770 -2.34220
3 4 -9.86416 -18.38037 -3.81862
3 5 10.33296 -22.38516 -5.71895
3 6 -11.00948 -29.20824 -. 14911
3 7 -11.35742 -32 85490 -11.01S20
3 8 -21.86825 -42.64309 -16.15710
3 9 -12.04606 -58.33539 -24.44380
3 10 -14.48615 NUMXQCK). 10

BACK EXTRAPOLATION FOR 1 PERCENTILE.
S.033E-04 .038
2 833E-G4 .114
2.13OE-04 .190
1.389E-04 .379
1.028E-04 .569
8.239E-05 .759
6.231E-05 .948
5.t15E-05 1.138
4.973E-0S 1.328
4.07DE-OS 1.517
3.400E 05 1.707
2.719E-05 1.897
2.171E-05 2.086
1.763E-05 2.276
1.343E-05 2.466
9.728E-06 2.655
6.984E-06 2.845
3.019E-06 3.035
1.9772-06 3.224
1.056t 06 3.414

0 1.133E-04 0.5
OAhNUAL AVERAGE . 6.2CE-06
OK. 3 FIVEXQOIC. 1.133E-04

1.00O
3 .000
5.00C

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
85.OOO
90. 000
13.18

FIVEPR(K)-13.181
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SNORTHWEST APPENDIX B B-20 B-21
Pe3oploe Vision * Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE- 11/19/2003 TIME. 23. 4.56
/PLANT NANE, CGS METECROLOGICAL INSTRUMEb'TATICN

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPO OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA, MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS. input file, P96-99-F.inp output file, P96-99-F.out sigma-desert . P-C
PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

CPARAMETER VALUES FOR THE CHI/N CALCLLATICNS FOR THE ISW SECTOR.
STABILITY UINDSPEED FRECUENCY DISTANCE TERRAIN NT EFP PLUME HT SIGMA-Y SIGMA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

*- CHI/( VALUES (SEC/CU'RIC METER)
MEANDER BLDG WAKE USED

CA.1431. SQ.METERS

A .4 1.24
A 1.0 4.37
A 2.0 6.83
A 3.0 2.09
A 4.0 1.33
A 5.0 .38
A 6.0 .19

1950.
1950.
1950.
195C.
195C.
195C.
1950.

B .4 .31 1950.
B 1.0 .95 1950.
B 2.0 .76 1950.
B 3.0 .76 1950.
B 4.2 .38 1950.
a 5.0 .19 1950.
B 6.3 .19 1950.
B 8.0 .57 1950.

C .4 .33 1950.
C 1.0 .95 1990.
C 2.0 .76 1950.
C 3.0 1.71 1950.
C 4.0 .19 1950.

0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3

0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6

364.0
364.0
364.0
364.0
364 .0
364 .0
364 .0

24 0.6
240.6
240.6
240.6
240.6
240.6
240.6
240.6

556.3
556.3
556.3
556.3
556.3
556.3
556.3

320.6
320.6
320.6
320.6
320.6
320.6
320.6
320.6

3.701E-06
1.563E-06
7.728E-07
5.239E-07
3. 92 9E- 07
3 .126E- 07
2. 614E *07

9.719Z-06
4.104E-06
2. 02 9E -06
1.368E-06
1.032E-06
8.20tE-07
6.865S-07
5.144E-07

3.693E-06
1. 5598- C6
7.71::E-07
S. :98E- 07
3.920E- 07
3.19E--07
2.609E 07

9.662E- C6
4 .C8CE-06
2.017E-06
1.360E-06
1.026E-06
8.159E- 07
6.825S-07
5.114E-07

1.88ee-Es
7.972E-06
3.942Z-C6
2.657E- C6
2.004E- C6

3.693E-06
1.559E-C6
7.711E- 07
S .198E- 07
3.920E- 07
3.119E- 07
2 .609E-07

9.662E- 06
4.080E-06
2.017E- 06
1.360E-06
1.026E-06
8.159E-07
6.B2SE-07
5.114E-07

1.888E-05
7.972E-06
3.942E-06
2.657K- 06
2.004E- as

0. 0. 253.6 154.7 253.6 1.910E-05
0. 0. 253.6 154.7 253.6 B.064E-06
0. 0. 253.6 1S4.7 253.6 3.98BE-06
0. 0. 253.6 154.7 253.6 2.688E-06
0. 0. 253.6 154.7 253.6 2.027E-06
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eENERGY 2 Cond on pageI NORTHWEST APPENDIX B
People -Vision- Solutions Calculation No. NE02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

D .4 1.07 1950.
D 1.0 4.37 195C.
D 2.0 6.26 195C.
D 3.0 4.75 1950.
D 4.0 3.61 1950.
D S.O 1.14 195C.
D 8.0 .3B 1950.

r .4 1.28 19SO.
E 1.0 4.94 1950.
E 2.0 5.70 19SO.
E 3.0 S.:3 19SO.
Z 4.0 1.52 1950.
Z 5.0 1.71 1950.
3 6.0 .95 1950.
g 8.0 .19 1950.

F .4 .94 1950.
F 1.0 3.42 1950.
F 2.0 5.70 3950.
F 3.0 3.04 1950.
P 4.0 3.90 1950.
F S.0 .57 1950.

C .4 1.61 1950.
C 1.0 5.32 1950.
C 2.0 5.51 19SO.
C 3.0 2.66 1950.
G 4.0 1.14 1950.
G 5.0 .3t 1950.
C 6.0 .19 1950.

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0o 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
O. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 4U8.9
0. 0. 488.9 3.2 488.9
C. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
C. 0. 488.9 3.2 488.9

B.7422-OS 8.301Z-05 B.301E-05
3.691E-OS 3.505E-C5 3.505E-O5
1.825E-OS 1.733E-05 1.733E-05
1.2303-05 1.161E-OS 1.165E-0S
9.279E-06 8.811Z-06 8.811E-06
7.382Z-06 7.0092-06 7.009Z-06
4.6263-06 4.393E-06 4.393Z-06

1.722Z-04 1.559E-04 1.5593-04
7.269Z-05 6.581Z-05 6.581Z-05
3.595E-05 3.254i-OS 3.2543-CS
2.423E-OS 2.194E-OS 2.194E-05
1.827E-05 1.654E-05 1.654E-05
1.454E-05 1.316E-05 1.316E-05
1.216E-05 l.l01E-CS 1.l01Z-OS
9.112E-06 8.249E-06 8.2493-06

2.935E-04 2.491Z-04 2.491E-04
1.239E-04 1.052E-04 1.052E-04
6.123E-05 5.201E-OS 5.201E-05
4.131E-05 3.506E-05 3.506C-05
3.115E-05 2.644E-05 2.6448-05
2.47$8-05 2.103E-05 2.103E-05

4.8283-04 3.7333-04 3.733E-04
2.0393-04 1.576Z-04 1.5763-04
1.C008-04 7.794E-05 7.794E-OS
6.7959-05 5.254E-0S 5.254E-05
5.125Z-05 3.962E-05 3.962E-0S
4.077E-OS 3.152E-OS 3.152E-05
3.410E-05 2.637E-OS 2.637E-05
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People Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODE-PAVAN. VERSICN 2.0 RUN DA-E- 11/19/2003 TIME. 23. 4.56
/PLANT NAMEN CGS METECROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DA-A. MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS, input file. P96-99-F.inp output file, P96-99-F.out sigma-desert . P-G
PROGRAM. PAVAN. 10/76, 8/79 REVISION, IMPLEMENTATICN OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS.

0 WSIW SECTOR BOUNDARY DISTANCE - 1950.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED, C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATICNS.

0BELOW ARE PRINTED -HE ORDERED VALUES OF CH;/0 AND THE FREQUENCY WITM WH:CH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NDRMALIZED TO THIS SECTOR.
THE THIRD N-MBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.713E-04 2.491E-04 1.576E-04 1.559E-04 1.052E.04 8.301E-05 7.794E-05 6.581E-05 5.254E-05 5.201E-05
1.814 2.751 8.C67 9.346 12.763 13.829 19.334 24.270 26.928 32.623

.03020 .04580 .13430 .15559 .21248 .23023 .32188 .4C406 .44831 .54312
0 3.962E-05 3.506E-05 3.505E-05 3.254E-05 3.152E-05 2.644E-05 2.637E-05 2.194E-05 2.103E-CS 1.B8BE-CS

33.762 36.800 41.166 46.861 47.241 49.139 49.329 54.455 55.024 55.352
.56209 .61266 .68535 .78017 .78649 .81809 .82125 .90659 .91607 .92153

0 1.733E-05 1.6546-05 1.316E-OS 1.168E*05 1.10IE-05 9.662E-06 8.811E-06 8.249E-06 7.972E-C6 7.009E-06
61.617 63.136 64.844 69.590 70.540 70.SS2 74.459 74.649 75.598 76.737

1.02583 1.05111 1.07956 1.15857 1.1743a 1.17958 1.23963 1.24280 1.25860 1.27756
0 4.393E-C6 4.080E-06 3.942E-06 3.693E 06 2.657E-06 2.017E-06 2.004E-06 1.559K-06 1.360E 06 1.026E-06

77.117 78.066 78.826 80.067 81.775 82.535 82.725 87.091 87.850 88.230
1.28388 1.29969 1.31233 1.33299 1.36143 1.37408 1.37724 1.44993 1.46257 1.46889

0 8.159E-07 7.711E-07 6.825E-07 5.198E-07 5.114E-07 3.9208-07 3.119E-07 2.6098-07
88.420 95.254 95.444 97.532 98.102 99.430 99.810 100.000

1.47205 1.58583 1.58900 1.62376 1.63324 1.65537 1.66169 1.66485
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0 NORTHWEST APPENDIX B B-23 B-24
People.Vision-Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o X/o PERCENTILES
(ASID ON THE UPPER ENVELOPE OF -HE

ORDERED X/0-FREOUENCY VALUES. AND AS
PLOTTED ON A LOG-NORMAL GRAPH.)

0 PERCENT OF TIME CHI/0 IS EQUALED OR EXCEEDED
CHIN/ NITH RESPECT TO WHEN THE WINM BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

NANDCHECK GRAPHs SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE 21-
HILDCHECX GRAPHa SLOPE LT -1.0 FOR LOW PERCENTASES. MSAVE 3).
RANDCRECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. ZSAVE 4)-
RANDCHECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 5).
RANDCHECE GRAPHa SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE 6).
RANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 7).
RANDCKECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTA3ES. XSAVES 8).

.155

.5s42

.779
1.050
1.157
1.238
1.257

0 K I XQSAVECX.I) XQENTCK.I) XQSLOP1K.I)
4 1 -7.89311 -14.22389 -1.84570
4 2 -8.76654 -16.69590 -2.68174
4 3 -9.86416 -19.12134 -3.63383
4 4 -10.33296 -25.14385 -6.12401
4 S -11.00948 -32.72177 9.40731
4 6 -11.15742 -36.02084 -1o.aS998
4 7 -11.63953 -49.95643 -17.06721
4 8 -11.73961 IuMXQ(K). 8

BACE ETRAPOLATION FOR 1 PERCENTILE.
5.000E-04 .017
2.889E-04 .050
2.204E-04 .083
1.474E-04 .166
1.0451-04 .250
8.123E-05 .333
6.647E-05 .416
5.623E-05 .499
4.75SE-05 .583
4.004E-CS .666
3.433E-OS .749
2.8151-OS .032

2.270E-OS .916
1.86LE-OS .999
1.4921-05 1.082
1.140Z-05 1.165
8.401E-06 1.249

a 5.617E-05 0.5
WANNUAL AVERAGE . 2.62E-06

0X. 4 PIVEXQO(K. 5.617E-05

1.030
3.030
5.0o0

10.000
15.000
20.000
25.000
30.000
35.000
40.000
4S.000
50.000
55.000
60.000
65.000
70.000
75 .000
30.03

FIVEPREW).30.033
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SNORTHWEST APPENDIX B B-24 B-25
People Vision.Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN OATE: 11/19/2003 TIMEs 23: 4.56

/PLANT NAME. CCS METECROLOCICAL INSTRUMENTATION
DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OP RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS: 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN PROM FRAMATOME JFD FILES FOR 96-99
COMMENTS. input file. P96-99-F.inp output file. P96-99-F.out si*m.desert * P-O
PROGRAM, PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/Q CALCULATIONS FOR THE W SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLLV.E HT SIG.-A-Y SIGQA-Z MEANDER-SY CHI/Q VALUES ISEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLOG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4 2.01 19so.
A 1.0 7.09 1950.

A 2.0 7.87 1950.

A 3.0 2.62 1950.
A 4.0 1.31 19so.

A 5.0 1.05 1951.

B
B
B
B
B

.4 .61 1950.
1.0 1.84 19so.

2.0 1.57 1950.

3.0 .79 1950.
4.0 .52 1950.

C .4 .27 1950.
C 1.0 .79 1950.
C 2.0 1.57 1550.
C 3.0 1.84 1950.

C 4.0 .52 1950.

D .4 1.C3 1950.

D 1.0 4.20 1950.
D 2.0 9.71 1950.

D 3.0 6.C4 1950.
D 4.0 4.72 1950.

D 5.0 1.31 1950.

E .4 1.50 1950.

E 1.0 5.77 :951.
E 2.0 5.77 :950.
E 3.0 4.99 1950.

E 4.0 1.31 1950.

E 8.0 .26 19so.

P .4 1.30 1950.

F 1.0 4.72 19so.
P 2.0 3.67 1950.
P 3.0 2.10 1950.
F 4.0 .52 1950.

O .4 1.70 1950.
G 1.0 4.99 1950.
C 2.0 1.57 1950.
O 3.0 .26 1950.
o 4.0 .26 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 S56.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 323.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. :14.1 75.2 114.1

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 a.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.5
0. 0. 469.9 3.2 498.9

3.701E-06 3.6938-06 3.693E-06
1.5639-06 1.5599-06 1.559E-06
7.72SE-07 7.711E-07 7.713E-07
5.2092-07 5.198E-07 5.19SE-07
3.9292-07 3.9202-07 3.920E-07
3.126E-07 3.1192-07 3.119E-07

9.7199-C8 9.662E-06 9.662E-C6
4.104E-06 4.080E-06 4.08CE-06
2.0292-06 2.0172-06 2.017E-06
1.368E-06 1.360E-06 1.36CE-06
1.032E-06 1.0262-06 1.026E-06

1.9109-05 1.8889-05 1.88BE-05
8.064E-06 7.972E-06 7.972E-06
3.9552-06 3.942Z-06 3.942E-06
2.688E-06 2.6S7E-06 2.657E-06
2.027E-06 2.0042-06 2.004E-06

8.7429-OS 8.301E-05 8.3019-05
3.6912-05 3.5052-0s 3.50SE505
1.825E-0s 1.7338-05 1.7339-05
1.23O0-05 1.168E-05 1.169E-05
9.279E-06 8.811E-06 8.812E-06
7.382E-06 7.009E-06 7.009E-06

1.7222-04 1.5552-04 1.5592-04
7.269E-05 6.581E-OS 6.581E-CS
3.5959-05 3.254E-os 3.254E-05
2.423E-05 2.194E-05 2.194E-05
1.827E-05 1.654E-05 1.654E-05
9.112E-06 8.249E-06 8.249E-06

2.935E-04 2.491E-04 2.491E-04
1.239E-04 1.052E-04 1.052E-04
6.128Z-05 5.2C1E-0S S.201E-0S
4.131E-05 3.506E-05 3.06E-0o5
3.115E-05 2.644E-05 2.644E-05

4.828E-04 3.733E-04 3.733E-04
2.039E-04 1.5769-04 1.576E-04
l.o00E-04 7.794E-05 7.794E-05
6.79SE-os s.254E-OS 5.254E-05
5.1259-05 3.962E-OS 3.9629-05
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| wNORTHWEST APPENDIX B B-25 B-26
People *Vision *Solutions Calculation No. NE-02-03-6

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSRC COKPUMR CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIMEs 23. 4eS6
/PLAN. NAME. CtS METEOROLOGICAL INSTRGIIENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHTs 10.0 METERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA T HEIGHTS. .0 - 75 METERS
SOURCE OP DATAs MET DATA TAMEN ROM FRAMATDOE JD FILES FOR 96-99
COvMEI4TS. inpuc file. P96-99-Y.inp output file. P96-99-r.ouc sIgma.desert . P-C
PROGRAMs PAVAY. 10/76. 8/79 REVISION, IMPLE:EITATION OP REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCU=ATIONS.
0 W SECTOR BOUN.ARY DISTANCE . 1950.0 METERS
CDESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 .EJAXDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED, C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

08ELOW ARE PRINTED 1HE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICN THAT VALUE IS REACNED OR EXCEEDED.
THE TOP NUMBER IS THZ CHI/Q. THE MIDDLE NUMBER ZS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUM8ER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.491E-04 1.576E-04 1.559E-04 1.052E-04 8.301E-05 7.794Z-05 6.5818-05 5.254E-05 5.201E-0S
1.702 2.997 7.983 9.479 14.203 15.229 16.803 22.577 22.839 26.S13

.02049 .03620 .09615 .11416 .17105 .1834C .20236 .27190 .27506 .31930
0 3.962E-05 3.506E-0S 3.505E-05 3.254E-05 2.644E-05 2.194E-05 1.888E-05 1.733E-05 1.654E-05 1.168E-05

26.776 28.875 33.074 38.848 39.373 44.359 44.631 54.341 55.653 61.689
.32246 .34775 .39832 .46785 .47417 .53422 .53750 .65444 .67024 .74294

0 9.662E-06 8.811E-06 8.249Z-06 7.972E-06 7.009E-06 4.06CE-06 3.9428-06 3.693E-06 2.6572-06 2.017E-06
62.295 67.019 67.291 6J.068 69.3S1 72.218 72.792 74.806 76.643 78.228
.75023 .80712 .81028 .81976 .8356b .85769 .b7665 .90090 .92303 .94199

0 2.004E-06 1.S59E-C6 1.360E-06 1.026E-06 7.711E-07 5.198E-07 3.920E-07 3.1198-07
78.743 85.829 86.616 87.141 95.014 97.638 98.950 100.000
.94831 1.03365 1.04313 1.04945 1.14427 1.17587 1.19168 1.20432
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NORTHWEST APPENDIX B B-26 B-27
People- Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

a X/0 PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
CRDEREC X/0 FRECUENCY VALUES, AND AS
PLOTTED CN A LOG-NORMAL CRAPH. I

0 PERCENT CF TIME CHI/Q IS EQUALED OR EXCEEDED
CHI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TINE INTO THIS SECTOR ONLY

HA3NDCECK GRAPH,
tHANDCHECK GRAPHt
)tANDCHECK GRAPH,
HANDCIIECK CRAPH.
HANDCHECK CRAPHN
HANDCIECK GRAPH.
HAHNDIECX GRAPH.

SLGPE LT -1.0 FOR LOW PERCENTAGES.
SLCPE LT -1.0 FOR LOW PERCENTACES.
SLOPS LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLCOPE LT 1.0 FOR LOW PERCENTAGES.

YSAVg t 2).
XSAVE t 3) -
XSAVE C 4).
XSAVEt () 5
XSAV8 ( 6).
XSAVEt 7).
XSAVEt 81-

.114

.272

.467

.6S4

.669

.806

.819
0 K I XQSAVE(K.I) XCINTtK.I) XQSLOP(K.1)

5 1 -7.89311 -14.28541 -1.80889
5 2 -8.76654 -18.48326 -3.18479
5 3 -9.62876 20.43863 -3.88810
S 4 -10.15296 -24.28579 -S.36827
S 5 10.96301 .24.50976 -5.45852
5 6 11.00948 -34.21918 -9.38429
5 7 -11.63953 -54.01101 -17.60993
S 8 11.73961 NUMXQ(K). 8

BACK EXTRAPOLATION FOR I PERCENTILE.
4.792E-04 .012
2.832E-04 .036
2.186g-04 .060
1.4816-04 .120
9.963E-05 .181
7.454E-05 .241
5.782E-05 .301
4.573E-05 .361
3.737E-05 .422
3.083E-05 .482
2.477E-05 .542
2.031E-05 .602
1.693E-05 .662
1.284E-05 .723
9.783E-06 .783

0 2.878E-05 D.5

CANNUAL AVERAGE . 1.67E.06
OK. 5 FIVEXQ(K). 2.878E05

1.100
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35. 000
40.000
45.000
50.000
55.000
60. Coo
65.000
41.52

FIVEPR(K).41.517
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ENRG APNDX8 -27 B-280 NORTHWEST APPENDIX B

People.VisionsSolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATZE 11/19/2003 TIME. 23, 4.56
/PLAYTr NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JYD 1996-1999 WIND SENSORS HEICHT. 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS, 10 - 75 METERS
SOURCE OF DATA. NET DATA TAKEN FROM FRAMATOMI JFD FILES FOR 96-99
COMnMES.rS input file. P96-99.F.inp output file, P96-99-F.out sigma-desert * P-C
PROGRAM, PAVA.L, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/0 CALCUIA-IONS FOR THE WNw SECTOR.
STABILITY WIKDSPEED FREQUENCY DISTANCE TERRAIN NT EPF PLUME HT SICMA-Y SICMA-Z MEANDER-SY * CH:/0 VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDOG MAE USED
AT 10.0 METERS CA-1431.SO.NETMRS

A .4 1.48
A 1.0 5.19
A 2.0 *.10

A 3.0 6.23
A 4.0 1.87
A 9.0 .83
A 6.0 .21

D .4 .34
B 1.0 1.04
B 2.0 2.28
B 3.0 1.04
B 4.0 1.45
B 5.0 .42

1950.
1950.
1950.
1950.
1950.

1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.

0. o. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
0. 0. 556.3
C. 0. 556.1
0. 0. 556.3

0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
a. 0. 320.6

0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6

364.0
364.0
364.0
364.0
364.0
364.0
364.0

240.6
240.6
240.6
240.6
240.6
240.6

154.7
154.7
154.7
154.7
154.7
154.7

556.3
556.3
556.3
556.3
556.3
556.3
556.3

320.6
320.6
320.6
320.6
320.6
320.6

253.6
253 .6
253.6
253.6
253.6
253.6

3.7013-06
1.563Z-06
7.72SE-07
5.209E-07
3 .929E-07
3.126E-07
2.6141-07

9.719E-06
4.104Z-06
2.0291 -06
1.36sE-06
1.032E-06
8.208E-07

1 .910E.05
8 .0641.06
3.988E-06
2.68SE-06
2.027E-06
1.613E-06

3.6931-06
1.559E-06
7.711K-07
5.19SK-C7
3.92O0-07
3 .19E-C7
2.609KE-7

9.662E-06
4.0 801-06
2.0171-06
1.3601-06
1.0261-06
8.259K-07

1.s888-os
7.972E-06
3 .942E-06
2.657s-06
2.0041-06
1.5941-06

3.6931-06
1.559E-06
7.711E-07
5.1982-07
3.92OR-C7
3.1192-07
2.609E-07

9.662E-06
4.080E-06
2.0171 -06
1.360E-06
1.026Z-06
8.1 .9E-07

1.88SE-OS
7.972C-06
3.9421-06
2.657r-06
2.0041-06
1 .594E-06

C .4 .29 1950.
C 2.0 .83 1950.
C 2.0 .62 1950.
C 3.0 .21 1950.
C 4.0 .83 1950.
C 5.0 .42 1950.
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E NORTHWEST APPENDIX B B-28 B-29
People -Vlslon- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

13
C
C
D
13
C
13
C

.4 .66 1950.
1.1 2.71 1950.
2.0 6.64 1950.
3.0 6.02 1950.
4.0 5.40 .950.
5.0 1.45 1950.
6.0 1.04 1950.
8.0 .21 19so.

K .4 .86 1950.
E 1.0 3.32 1950.
E 2.0 6.44 1950.
£ 3.0 4.15 1950.
E 4.0 5.19 1950.

£ 5.0 2.49 1950.
e 6.0 .42 19bo.

F .4 .91 1950.
F 1.0 3.32 1950.
F 2.0 4.98 1950.

F 3.0 2.08 1950.
F 4.0 .83 1950.

F 5.0 .42 1950.

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0. o. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 19S.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
3. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
o. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

8.742E-os 8.301E-OS 8.301E-os
3.691E-OS 3.505e-0s 3.50SE-05
1.825e-oS 1.733E-0S 1.733E-0s
1.230E-05 1.168K-OS 1.16SE-os
9.279E-06 8.811E.06 8.8111-06
7.3e2Z-06 7.009E-06 7.009Z-06
6.174E-06 5.863E-06 5.8632-06
4.626E-06 4.3932-06 4.393Z-06

1.722E204 1.SS9E-04 1.5592s04
7.269K-os 6.581E-OS 6.381E-OS
3.595E-OS 3.254EK-S 3.254E-05
2.423E-OS 2.194EKcs 2.194E-os
1.827E-os 1.654E-os 1.654E-os
1.454E-os 1.316E-OS 1.316E-os
1.216E-05 1.1011-05 1.101E-05

2.9352-04 2.491E-04 2.4912-04
1.239E-04 -.C52E204 1.052-0C4
6.12SE-OS 5.201E-OS 5.201K-0S
4.131E-OS 3.so6e-0s 3.S06E-cs
3.115E-OS 2.644E-OS 2.644K-05
2.478E-OS 2.1032-OS 2.103E-OS

4.828e-04 3.733e-04 3.733E-C4
2.039E204 1.576E-04 1.5762-04
1.008E-04 7.794E-0S 7.794E-OS

G .4 1.42 1950. 0. 0. 488.9 3.2 480.9
G 1.0 4.15 1950. 0. 0. 488.9 3.2 48a.9
G 2.0 1.25 1950. 0. 0. 488.9 3.2 488.9
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People *Vision *Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23. 4.56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD :996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS, 10 - 75 METERS
SOURCE OF DATA. ME' DATA TAXEN FROM FAATOME JPD FILES FOR 96-99
CONNENTS, input files P96-99-F.inp output file. P96-99-F.out sigma.desert * P-G
PROGRAM. PAVAN, 10/76, 6/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARS CALCULATIONSA
0 WNW SECTOR BOUNDARY DISTANCE . 1950.0 METERS
ODESERT SI1uA VALUES LSED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTCRS ARE NOT USED.

BUILDING WAXE CREDIT ALLOWED. C. .5 A. 2661. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

CtELOW ARE PRINTED TIE ORDERED VALUES OF CUI/Q AND THE PREQUENCY IIITN WHICH7 THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE NIrDLE NU14BER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
TEE TEIRD NUMBER IS THE FREQUENCY WITE RESPECT TO ALL TIME.

0 3.733E-04 2.491E-04 1.576E-04 l.S59E-04 1.0522-04 8.301V-05 7.794K-05 6.581E-05 5.201K-05 3.506E-05
1.4:7 2.328 6.480 7.341 10.663 11.322 12.567 15.889 20.872 22.948

.02157 .03544 .09865 .11175 .16232 .17236 .19132 .24189 .31774 .34935
0 3.505E-05 3.254K-05 2.644E-05 2.194E-05 2.1031-05 1.8882-0s 1.73KE-05 1.6S4E-05 1.316E-OS 1.168E-05

25.647 32.083 32.913 37.065 37.481 37.768 44.411 49.602 52.093 58.114
.39043 .48841 .50105 .56426 .57059 .57496 .67609 .75511 .79303 .88469

0 1.101K-05 9.662E-06 8.81E-06 7.972r-06 7.009E-06 5.863E-06 4.3931-06 4.080E-06 3.942E-06 3.6931E-06
58.529 58.871 64.269 65.099 66.553 67.591 67.798 66.836 69.459 70.934
.89101 .89622 .97839 .99104 1.01316 1.02896 1.03212 1.04793 1.05741 1.07987

0 2.657E-06 2.017E-06 2.004E-06 1.594E-06 1.559E-06 1.360E-06 1.026E-06 8.159E-07 7.711E-07 5.19BE-07
71.142 73.426 74.256 74.671 79.862 80.900 82.353 82.768 90.865 97.093

1.08303 1.11779 1.13043 1.13676 1.21577 1.231S7 1.25370 1.26002 1.38328 1.47810
0 3.921E-07 3.119E-07 2.609E-07

98.962 99.792 100.000
1.50654 1.51918 1.52234
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I NEGYAPENIXBB-30 B-31*NORTHWEST APPENDIX B
People -Vision. Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/O PERCENTILES
IBASED ON THE UPPER ENVELOPE OF -HE
ORDERED X/0-FREQUENCY VALUES, AND AS
PLOTTEID ON A LOG-NORMAL CRAPH.)

0 PERCENT OF TIME CHI/C IS EQUALED OR EXCEEDED
CHI/O W-1711 RESPECT TO WHEN THE WiND SLOWS

SEC/CUBIC METER T1fE TOTAL TIME INTO THIS SECTOR ONLY

0 K I x0SAVE(K.I' XQINT(Ei) %QSLOP(K.I)
6 1 -7.89311 -14.53560 -1.88693
6 2 8.76654 -18.89070 -3.31139
6 3 -10.33296 21.68706 -4.39343
6 4 -11.00948 -25.60153 -6.00410
6 5 -11.35742 -29.23881 -7.53726
6 6 -11.63953 -52.42868 -17.46881
6 7 -11.86825 NUMXQ(K). 7

RANOCHECK GRAPHt SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 2).
HANDCHECK GRAPH, SLOPE LT -1.0 FOR LOW PERCEN'TAGES. XSAVEC 3).
HANOCHECK GRAPH. SLCPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 4).
HANIDECE GRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 51.
HAN'DCHECX GRAPH. SLOPE LT 1.0 FOR LOW PERCENTAGES. XSAVE( 6)-
HANDOCIECK GRAPH. SLOPE LT 1.0 FOR LOW PERCENTAGES. XSAVE( 7).

BACK EXTRAPOLATION FCR I PERCENTILE.

.112

.418

.754

.814

.977
1.012

4.43SE-04 .015
2.540E-C4 .046
1.93CE-C4 .076
1.142E-04 .152
7.499E-CS .228
5.509E-05 .304
4.310E-05 .381
3.513E-05 .457
2.85CE-05 .533
2.320E-05 .609
1.930E-05 .685
1.6268-05 .761
1.319E-OS .837
1.069E-OS .913
8.182E-06 .990

0 3.141E-05 0.5
OANNUAL AVERAGE . 1.72E-C6
oX. 6 F:VEXQIE). 3.141e-05

1.0CO
3.000
5.OCO

10.0CO
1.0CO
20.000
25. 0Co
30 .0C0
35.000
40.000
45.000
50 .000
55.000
60.000
65.000
32.84

FIVEPR(K) .32 .844
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NORTHWEST APPENDIX B B-31 B-32

People -Vision* Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSURC COMP'JER CODE-PAVA'S. VERSION 2.0 RUN DATEs 11/19/2003 TIMEt 23, 4.56
/PLANT NAME CGS METEOROLOCICAL INSTRU ENTATION

DATA PERIOo, JFD 1996-1999 WIND SENSORS NEICHT, 10.0 M.ETERS
TYPE OF RELEASO. GROUND LEVEL RELEASE DELTA-S HEIGWTS. 10 - 7s METERS
SOURCE OF DATA, MET DA-A TAXEfN FROM FRAMAT*4E JFD FILES FOR 96-99
CZ'OENTSS input file. P96-99-F.inp output file. P96-99-F.out signa-desert * P-C
PROGRA.N PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGATORY GUIDE 1.145

OPAR.4ZTER VALUES FOR THE CHI/Q CALCULATIONS FOR THE laW SECTOR.
STABILITY WINDSPEED FREOUENCY DISTAXCE TERRAIN NT EPF PtlME NT SIC21-Y SIGMA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS ME-ERS METERS METERS
AT 10.0 METERS

*1 CN/0 VALUES (SEC/CUBIC METER)
MEANDER BLDG MAIM USED

CA.1431 .SO.MESERS

A .4 .53
A 1.0 1.86
A 2.0 5.18
A 3.0 3.32
A 4.0 2.92
A 5.0 1.46
A 6.0 .40
A 8.0 .07

19So.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

.4 .13 1950.
B 1.0 .40 1930.
B 2.0 .80 1950.a 3.0 1.31 1950.
B 4.0 .80 1950.
B 5.0 .20 1950.
B 6.0 .13 2950.
B 8.0 .20 1950.

C .4 .11 1930.
C 1.0 .33 1950.
C 2.0 .53 1950.
C 3.0 1.33 1950.
C 4.0 .73 2950.
C S.0 .46 1950.
C 6.0 .07 1950.
C 8.0 .33 1950.

0. 0. 5S6.3
0. 0. 556.3
0. 0. SS6.3
0. 0. 556.3
0. 0. 556.3
a. 0. 556.3
0. 0. 556.3
0. 0. 556.3

0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6
0. 0. 320.6

0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6
0. 0. 253.6

364.0
364.0
364.0
364 .C
364.0
364.0
364.0
364.0

240.6
240.6
240.6
240.6
240.6
240.6
240.6
240.6

154.7
154 .7
154.7
I54.7
134.7
154.7
154.7
154 .7

556.3
556.3
536.3
556.3
556.3
536.3
556.3
556.3

320.6
320.6
320.6
320.6
320.6
320.6
320.6
320.6

253.6
253.6
253.6
253.6
253.6
253.6
253.6
253.6

3 .701E-06
1 .563t-06
7.728E 07
5.209E-07
3.929E.07
3.126E-07
2 .614E-07
1 .9S9E-07

9.719E-06
4 .104E-06
2.029E-06
1 .368E-06
1 .032E-06
8.208-07
6.8653-07
5.1.44-07

1.9101-05
8.0641-06
3.9SCE-06
2.68SE-06
2.027E-06
1.613E-06
1.349E-06
1.011E-06

3 .693E-06
1.S559E-O
7.7111 -07
S.1981-07
3.9201-07
3.119E-07
2.609E-07
1.955E-07

9.662E-06
4 .080E-06
2.Cl7E-06
1 .360E-06
1.026E-06
8.1591-07
6.825E-07
5.1141-07

1.88E.05
7.972E-06
3.942E-06
2.657Z-06
2.004E-06
1.5941-06
1.3342-06
9.992E-07

3 .693t-06
1.559E-06
7.711E-07
5.198E-07
3.920E-07
3.119E-07
2.609E-07
1 .9SSE-07

9.662E-06
4 .00E-06
2.017E-06
1.360E-06
1.026E-06
S.1595-07
6.82SE-07
5.114E-07

1.88s0-os
7.972E-06
3.942E-06
2.657E-06
2.004E-06
1.594E-06
1.334E-06
9.992E-07
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EN RG PPNIXBB-32 B-33

* NORTHWEST APNI
People -Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

D .4 .44
D 2.0 1.79
D 2.0 4.32
D 3.0 4.05
D 4.0 4.58
D 5.0 2.79
o 6.0 1.06
D 8.0 .27
C 10.0 .07

e .4
1 1.C
2 2.0
E 3.0
g 4.0
E 5.0
£ 6.0
g 8.0
E l0.0

.52
1.99
5.18
6.04
7.30
5.18
2.13
1.46

.07

1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.

1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
19SO.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.

:950.
1950.
1950.
1950.
1950.

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 214.1
0. 0. 114.1 75.2 114.1

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.2 295.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 103.4 8.4 101.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 48s.9 1.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9

8.7421E-05 8.01E-OS 8.301t-OS
3.691E-OS 3.SOSE-OS 3.50SE-05
1.825B-OS 1.73310-S 1.713E-OS
1.2321-05 1.168S.05 1.1681-05
9.279E-06 8.811E-06 8.811E-06
7.382E-06 7.009E-06 7.009E-06
6.174E-06 5.863g-06 5.863E-06
4.626E-06 4.393E-06 4.3933-06
3.699E-06 3.513E-06 3.513E-06

1.722E-04 1.559E-04 1.559E-04
7.269B-OS 6.5BlE-05 6.581E-05
3.595E-05 3.254E 05 3.254E-05
2.423E-05 2.194t-os 2.194E-OS
1.827E-OS 1.654E-OS 1.654E-05
1.454E-OS 1.316E-05 1.316E-05
1.216E-0 1.101E-05 1.101E-05
9.112E-06 8.249E-06 8.249E-06
7.2asz 06 6.596S-06 6.596E-06

2.935E-C4 2.491E-04 2.491E-04
1.239E-04 1.052E-04 1.0526-04
6.128E-05 5.201E-OS 5.201E-05
4.131E-OS 3.506E-05 3.506E-05
3.11SE-OS 2.644E-0 2.644E-05
2.478E-OS 2.1031-OS 2.103E-OS
2.073E-05 1.75S5EO5 1.759E-OS
1.553E-05 1.3181-05 1.318E-OS

4.828E-04 3.733E-04 3.733g 04
2.039E-04 1.576g-04 1.576E-04
1.008E-04 7.794E-05 7.794E-OS
6.795E-OS 5.254E-05 5.254E-05
5.12SE-OS 3.962E-05 3.962E-OS
4.077E05 3.152E-05 3.152E-OS

F .4 .42
F 1.0 1.53
F 2.0 4.38
F 3.0 3.65
F 4.0 5.64
F S.0 2.32
F 6.0 .60
P 8.0 .27

a .4 .57
G 1.0 1.66
G 2.0 2.92
G 3.0 2.39
a 4.0 .60
G 5.0 .20
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Peoplo- Vision * Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

lUSSEC COMPUTER CODE-PAVAN. VERSION 2.0 RUN CATEs 11/1912003 TIME& 23. 4.6
/PLAHT NAMES CGS METEOROLOGICAL INStRUMENtAT:ON
DAa PERIOD& JFD 1996-1999 WIND SENSORS HEIGHTS 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HESGHTS. 10 - 75 METERS
SOURCE OF DATAt MET DATA TAN FROM FRRAATOME JFD FILES FOR 96-99
COMAEHTS. input file. P96-99-F.fnp output file. P96-99-F.out *igtra.desert * P-G
PROGRAMJ PAVA., 10/76. 8/79 REVISION. IMPLDEMETATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION DOUNDARY CALCULATIONS.
O KW1 SECTOR BOUNDARY DIStaNCE - 1950.0 METERS
ODESE2S SIGrA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTORS ARE NOT USED.

UILSDING YAKE CREDIT ALLOWED, C. .S A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCLr-ATIONS.
OSEL4W ARE PRINTED TOE ORDERED VALUES OF C(1/0 aND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUJMBER IS TUE CHI/O. THE MIDDLE NUMBER IS THE FREQUENCY NOIaMALIZ2D TO THIS SECTOR.
THE THIRD NUMDER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.4S1E-C4 1.576E-04 1.5592-04 1.052E-04 8.301t-05 7.7942-05 6.581Z-05 5.254E-05 5.201K-05
.567 .9SS 2.646 3.162 4.689 5.127 8.049 10.041 12.432 16.815

.02696 .04690 .12591 .15048 .22318 .24401 .38308 .47709 .59167 .80027
0 3.962E-CS 3.506C-05 3.505E-05 3.254E-05 3.152E-0 2.644E-05 2.l94E-05 2.103E-05 1.88SE-05 1.7s9E-OS

17.412 21.065 22.858 28.037 28.237 33.881 39.924 42.248 42.363 42.961
.82871 1.00204 1.00788 1.33440 1.14388 1.61251 1.90014 2.01076 2.01622 2.04467

0 1.733E-05 1.654K-OS 1.3188-05 1.316E.OS 1.16SE-05 1.10lR-OS 9.662S-06 *.S11R-06 8.2492-06 7.972E-06
47.277 54.582 54.848 60.027 64.07S 66.203 66.334 70.917 72.378 72.710

2.25011 2.59777 2.61041 2.85693 3.04973 3.15086 3.15711 3.37519 3.44472 3.46053
0 7.009E-06 6.596E-06 5.S63E-06 4.393E-06 4.080C-06 3.942E-06 3.693r-06 3.513t-06 2.657E-06 2.017t-06

75.499 75.565 76.628 76.893 77.292 77.823 78.351 78.418 79.746 80.543
3.59327 3.59643 3.64700 3.65964 3.67860 3.70309 3.72904 3.73220 3.79541 3.83334

0 2.004E-06 1.5942-06 1.591-06 1.360E-06 1.334E-06 1.026E-06 9.992E-07 8.159E-07 7.711S-07 6.825E-07
81.273 81.738 83.598 84.926 84.992 85.789 86.121 86.320 91.500 91.633

3.86811 3.89023 3.97873 4.04294 4.04510 4.08303 4.09883 4.10832 4.35483 4.36115
0 8.1982-07 5.114E-07 3.920E-07 3.119E-07 2.609E-07 1.92SE-07

94.903 95.152 98.074 99.535 99.934 100.000
4.51918 4.02866 4.66773 4.73726 4.75622 4.75938
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SNORTHWEST APPENDIX B B-34 B-35
People Vision*Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I
0 XIQ PERCENTILES

(BASED ON TSE UPPER EWELOPE OF TrE

ORDERED X/Q-FREQUENCY VALUES, AND AS

PLOTTED Of A LOG-NORMAL GRAPH.)
o PERCENT OF TIME CH1/Q IS EQUALED OR EXCEEDED

CHNI/ WIrH RESPECT so WHEN THE WIND BLOWS
SEC/C0U1C METER THE TOTAL TIME INTO THIS SECTOR ONLY

NANacHECX GRAPH.
HANDCBECK GRAPH,
HAXDCHECX GRAPH.
NANDCNECK GRAPH.
IANDCIIECX GRAPH.
HANDCHECK GRAPH.
HANDCHECK GRAPH,

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -3 .0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTACES.
SLOPE LT -1.0 FOR LCW PERCENTACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENPAGES.

XSAVE I 2; .
XSAVE ( 3) .
XSAVE( 4).
XSAVK) sI.
XSAVE I 61-
ESAVEC 71.

XSAVEC 8I.

.150

.799
1 .333
2.595
3 .148
I .442
3.590

O C I XQSAVECK.I1 XO:N:tK.I) XQSLOPlKXI)
7 I -7.89311 -14.41708 -1.76960
7 2 -8.76654 -14.60453 -1.96759
7 3 .9.86416 -I5.72441 -2.43242
7 4 -10.33296 -15.83454 -2.48211
7 5 -11.00948 -20.38589 -4.82342
7 6 11.41681 14.84470 -7.22130
7 7 -11.70542 -27.17987 -8.50469

7 8 -11.86825 N-4XQ(K). 8
2.832E-C4 .048
1.604E-04 .143

1.174E-04 .238
7.470E-05 .476

5.642E-05 .714
4.45E-OS .9S2
3.62SE-CS 1.190
3.047K-OS 1.428
2.617E-os 1.666
2.2ssE-os 1.904
2027E-05 2.142
1.816E-CS 2.180
1.62SE-35 2.610
1.357E OS 2.856

1. 14sE-0s 3.394
9196E- 06 3.332
7.192E-06 3.570

o 7.224E-OS 0.5

0A!%NUAL AVERAGE * 3.67E-06
OK. 7 FIVEXO(X). 7.224E-CS FIVEPR(K)

1.OCO
3.00o
5.000

10.000
15.000
20.000
25.000
30.000
35. 000
40. 000
45.000
50.000
55.000

60.000
65. 000
70.000
75.000
10.51

.10.506
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People Vision. Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPVTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIXEs 23. 4.56
/PIEANT NAME. CGS METEORCLOGtCAL INSTRUlZSNTATION

DATA PERIOD, JED 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE CT RELEASE, GRCOND LEVEL RELEASE DELTA-T HEIGKITS. 10 - 75 MEMRS
SOURCE OF DATA. MET DATA TAXEN FROM FRaIATOHE JPD FILES FOR 96-99
COM4ENTS. input file. P96-99-F.inp output filea P96-99-F.out igfMa.desert * P-C
PROGRAMs PAVAN, 10/76. 5/79 REVISION, IMPLENENTATION OP REGULATORY GUIDE 1.l45

o0PaRAETER VALUES FOR THE CHI/Q CALCULATIONS FOR T1HE .NW SECrOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN UT EPPF PLUHM MT SIGMA-Y SIGYA-Z MEANDER-SY *- CNO/Q VALUES (SEC/CUBIC "ETER)CLASS METER/StC PERCENT %ETERS METERS METERS METERS METERS METERS MEANDE2R 9DG WAKE USED

AT 10.0 METERS CA.l431.SQ.lETERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

.14

.50

1.77
2.43
2.58

1.12
.47
.22
.06
.03

1950.
1950.
2950 .
1950.
1950.
3950.
1950.
1950.
1950.
19SO.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 5S6.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 55.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 5S6.3

B .4 .06 1950.
B 1.0 .19 3950.
B 2.0 .25 1950.
3 3.0 .75 1950.
a 4.0 .84 1950.
B 5.0 .50 1950.
8 6.0 .29 1950.
B 8.0 .12 l950.
B 20.0 .03 1950.

0. 0.
0. 0.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. a.

320.6 240.6 320.6
320.6 240.6 320.6
320.6 240.6 320.6
320.6 240.6 320.6
320.6 24C.6 322.6
320.6 24C.6 320.6
322.6 240.6 320.6
320.6 240.6 320.6
320.6 240.6 320.6

3.701E-06 3.693E-06 3.6936-06
1.563E-06 l.SS9E-06 1.5S9E-06
7.7282-07 7.711E-07 7.711S-07
5.2091-07 5.1982-07 5.1985-07
3.929E-07 3.920E-07 3.920g-07
3.126E-0? 3.119E-07 3.1195-07
2.614E-07 2.609E-07 2.609E-07
1.959-07 1.955E-07 1.9SSE-07
1.566E.07 l.S632-07 1.563E-07
3.2062-07 1.204E-07 1.204E-07

9.719t-06 9.662Z-06 9.6622-06
4.1042-06 4.0802-06 4.080£-06
2.029E-06 2.017E-06 2.017E-06
1.36BE-06 1.3602-06 1.360g-06
1.032E-06 1.026E-06 1.026E-06
8.208E-07 8.152E.07 8.159S-07
6.8656-07 6.825E-07 6.8252-07
S.1446-07 5.114E-07 5.114t-07
4.113E-07 4.089E-07 4.0W9S-07

1.910E-05 1.8S88-05 1.880E-05
8.064E-06 7.9721-06 7.9723-06
3.968E-06 3.941E-06 3.9422-06
2.6882-06 2.657Z-06 2.6576-06
2.027E-06 2.004E-06 2.004S-06
1.6132-06 l.594E-06 1.594E-06
1.3496-06 2.3346-06 1.3345-06
1.0112-06 9.9922-07 9.9922-07

6.742E-05 8.3016-05 8.3016-05
3.691E-05 3.505E-05 3.505g-05
1.825E-05 1.733E-05 1.7331-05
1.230E-05 1.1682-05 1.168S-05
9.2792-06 8.811E-06 8.8115-06
7.3823-06 7.009E-06 7.0092-06
6.174E-06 5.863E-06 5.863£-06
4.626E-06 4.3932-06 4.393Z-06
3.69SE-06 3.513E-06 3.513E-06

C .4 .02 1950.
C 1.0 .06 1950.
C 2.0 .47 1950.
C 3.0 .97 1950.
C 4.0 .75 1950.
C 5.0 .56 1950.
C 6.0 .34 1950.
C 8.0 .16 1950.

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 254.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 2S3.6

0. 0. 114.1 75.2 114.1
0. 0. 124.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 7S.2 134.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 7S.2 114.1

D .4
O 1.0
D 2.0
O 3.0
O 4.0
D 5.0
D 6.0
D 8.0
D l0.0

.-7

.72
3.18
3.95
3.89
2.99
1.34
1.18

.09

1950.
19SO.
1950.
1950.
1950 .
19SO.
1950.
1950.
1950.
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NORTHWEST APPENDIX B B-36 B-37
People -Vision * Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

E .4
E 1.0
E 2.0
e 3.0
E 4.0
i 5.0
E 6.0
E 8.0
E 10.0

I
a
G
G
ra
G
G
G
G

.4
1.0
2.0
3.0
4.0
5.0
6.0
8.0

10.0

.4
1.0
2.0
3.0
4.Z
S.C
6.0
8.0

10.0

.28 1950.
1.09 19SO.
4.05 1950.
5.36 19S0.
6.60 1950.
5.17 1950.
2.81 1950.
2.21 1950.

.09 1950.

.34 1950.
1.25 1950.
5.04 1950.
s.s9 1950.
5.73 1950.
4. 08 1950.

.9s 1950.

.65 1950.

.06 1950.

.53 1950.
1.56 1950.
3.52 1950.
4.86 1950.
3.02 1950.
1.34 1950.

.31 1950.

.06 1950.

.03 1930.

D. 0. 195.7 22.3 395.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.1 195.7

0. 0. 303.4 8.4 010.4
D. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 103.4 8.4 303.4
0. 0. 303.4 8.4 303.
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 6.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 468.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 1.2 488.9
0. 0. 488.9 3.2 488.9

1.722E-04 1.559E-04 1.559E-04
7.26s9zos 6.s513-05 6.015E-05
3.59SE-OS 3.254K os 3.2S49-05
2.423K-OS 2.194E-05 2.194E-OS
1.e27K-OS 1.654E-05 1.654E-OS
1.454E-05 1.3.65-05 1.316E-05
1.216&EOS 1.101£-05 .lO1E-05
9.1122-06 8.2498-06 8.249E-06
7.2851-06 6.596E-06 6.996E-06

2.935C-04 2.491E-04 2.490.-04
1.239C-04 1.052Z-04 1S52-04
6.12SE-OS 5.201E-OS 5.2010-OS
4.131E-03 3.506E-OS 3.S06E-OS
3.115E-05 2.644K-OS 2.644K-OS
2.47SE-OS 2.103K-O5 2.103E-OS
2.C73E.cs 1.7595-IS 1.759E-05
1.53E35OS 1.31SE-CS 1.318E-05
1.242E-OS 1.054E-0S 1.0545.OS

4.s28a-04 3.733E 04 3.733E-04
2.0395-04 1.9768-04 1.576E-04
1.0081-04 7.794E-05 7.794K-OS
6.79SE-OS 5.254B05 5.2S4E-05
s.12SE-os 3.962E-05 3.962E-05
4.077E-OS 1.19-OS 3.1522-OS
3.41DK-OS 2.637E-05 2.637E-O5
2.555K-OS 1.9760-OS 1.976K-Os
2.0431-05 1.5805E-05 1SOCE-05

1 RI
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Af"'EN RG APEDI BB-37 B-380 NORTHWEST APNI

People.Vilsion.solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COKPUSER CCVE-PAVAX. VERSION 2.0 RUN DATEs 11/19/2003 TImEs 23c 4t56
/PLNr NMIz a CGS 8ETEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND CENSORS RZICHT. 10.0 KErERS
TYPE OP RELEASE. GROUND LEVEL RELEASE DELTA- HEIGNTSS, 20 - 75 METERS
SOURCE OF DATA, MET DATA TAKEN FROM 7R.AATOME JrD TILES FOR 96-99
COmm4ENTSt 111put file. P96-99-r.inp output file. P96-99-r.out *igma-desert , P-G
PRORAM, PAVAN, 10176. 817S REVISION. IMPLEMENTATION OF REGULATORY WU DE 1.145

OSITE EXCLUSION BOuNDARy CALCULATIONS.
O NNW SECTOR SOUNDARY D:S.AINCE . 1950.0 METERS
ODESERT SIGMA VALUES USED. EANDER IS INCLUDED IN TSNSE VALUES- RG 1.145 NEANDER FACTORS ARE NOT USED.

BUILDING WAE CREDIT ALLOWED C- .S A. 2461. D. 70.0
CO2RECTION FACTORS USED IN THE AXNUAL AVERADE CALCULATONS.

ODELOW ARE PRINSED THE ORDERED VAEUES OF CHl/O AND TME FREQUEUCY WITH WIIICH THAT VALUE IS REACNED OR EXCEEDED.
TNs TOP NUMaSR is THE CHI/Q. SRE MIDCLE uNMBER IS THE FREQUENCY NORYALIZCD To THIS SECTOR.
THE SNIIRD UMBAER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733C-04 2.491E-04 1.576E-04 1.SS92-04 1.OS22-04 8.3111-05 7.7948-05 6.5818-03 5.254E-05 5.201E-05
.531 .873 2.429 2.712 3.957 4.132 7.600 8.740 13.597 18.640

.05392 .09860 .24663 .27529 .40171 .41946 .77661 .88722 1.38027 1.89228
0 3.962E-05 3.506Z-OS 3.5051-06 3.254E-0S 3.1S2E-OS 2.644E-OS 2.637E-OS 2.194E-OS 2.203C-05 1.976E-05

21.660 27.607 28.323 32.370 33.709 39.438 35.749 45.104 49.18) 49.245
2.19886 2.80252 2.87521 3.28609 3.42199 4.00353 4.C3514 4.57875 4.99279 4.99911

0 1.881E-05 1.759Eo05 1.733E-OS 1.6541-05 1.5801-0S 1.31IB-05 1.31(Z-OS 1.164E-OS 1.1OE-OS 1.OS49-OS
49.267 50.169 53.345 59.945 59.977 60.630 45.799 69.753 72.586 72.544

5.00129 5.09295 5.41533 6.08536 6.08852 6.Is49G 6.e7955 7.08094 7.36855 7.37487
0 9.662E-06 8.811E-06 4.249E-06 7.972E-06 7.009E-06 6.596c-06 5.863E-06 4.393E-06 4.080E-06 3.942E-06

72.710 76.601 78.812 78.874 81.863 81.956 83.295 84.478 84.665 85.132
7.34112 7.77619 8.00059 8.00691 8.31033 0.31981 4.45571 8.37s38 8.S9476 8.64218

0 3.693E-C6 3.S138-06 2.6578-06 2.0178-06 2.004C-06 1.594t-06 1.559g-06 1.360E-06 1.334E-06 1.026E-06
85.274 8S.367 86.332 86.581 87.329 87.889 8.387 89.134 89.477 90.317

t.65656 8.66604 B.76402 8.78930 8.86515 8.92204 8.97261 9.04847 9.08323 9.166S7
0 9.992E-07 8.159Z-07 7.711E-07 6.825Z-07 5.1981-07 5.114E-07 4.049E-07 3.9201.07 3.119E-07 2.609E-07

90.473 90.971 92.746 92.933 95.361 95.486 95.517 98.101 99.222 99.689
9.18437 9.23494 9.41509 9.43406 9.68058 9.69322 9.69638 9.95871 10.07249 10.11990

0 1.95SE-07 1.563E-07 1.2048-07
99.907 99.969 100.000

10.14202 10.14834 10.15150
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SNORTHWEST APPENDIX B B-38 B-39
People -Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/O PERCENTILES
(BASED ON TUE UPPER ENVELOPE OF THE

ORDERED X/0-FREQUENCY VALUES. AND AS
PLOTTED OH A LOG- NORAL GRAPH.)

0 PERCENT OF TIME CHr/Q IS EQUALED OR EXCEEDED
CHIIN WITH RESPECT TO WHEN THE WIND SLOWS

SEC/CUSIC METER THE TOTAL TIME INTO 'MIS SECTOR ONLY

HANCCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCEN-AGES. XSAVEI )1-
HANAHCECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEI 31-
HAINDCHECE GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 4).
HANDCUECK GRAPH, SLCPE LT -1.0 FCR LOW PERCENTAGES. XSAVEC S).
HANDCNECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEI 6)-
HANOCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTACES. XSAVEI 71.
HA"DCHECK GRAPH, SLCPE LT -1.0 FOR LOW PERCENAGES. XSAVEI 81.

1.890
3.419
4.989
6.062
7.365
7 .997
a .307

0 X I XQSAVECX.1. XQI.NTIK.Z( XSLECP(X.I)
8 1 -7.S9311 -13.29117 -1.65290
3 2 -9.86416 -13.95033 -1.96738
8 3 -10.36477 -24.54063 -2.29127
a 4 -10.76940 -14.80393 -2.45124
8 S 11.00948 -17.39050 -4.12219
a 6 11.41681 -20.95011 -6.57852
8 7 -11.70542 -22.84182 -7.92467
8 8 -11.86825 GN-MXQOX. 8

2.757E-04 .102 1.000
1.564E-04 .105 3.000
1.1778-04 .508 5.000
7.786E-3; :.315 10.000
6.011E-05 :.523 15.000
4.912E-05 2.030 20.000
4.0838-05 2.538 25.000
3.492E-05 3.045 30.C00
3.032E-05 3.553 35.000
2.634E-05 4.061 40.000
2.32CE-05 4.569 45.000
2.C62E-05 5.076 50.000
1.839E-05 5.583 55.000
1.6518-05 6.091 60.000
1.196E-05 6.598 65.00C
1.191E-05 7.106 70.000
9.822E-06 7.614 75.000
7.73EE-06 8.121 80.000

0 1.I87E-04 0.5 4.93
OANUAL AVERAGE . 8.64E-06
OK. 8 FIVEXQ(X). 1.187E804 FIVEPR(K). 4.925

1 RI
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E)NORTHWEST APPENDIX B B-39 B40
People-Vision-Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUI`ER CODE-PAVAN. VERSION 2.0 RUN DATE: 11/19/2003 TIMEs 231 4.56
/PLANr NAMI CGs METEOROL:ICAL INSTRUMENSATlON

DATA PERIODc JFD 2996-1999 WIND SENSORS 9E0GHrTm :O.O METERS
TYPE OF REL.EASEt GROUND LEVEL RILEASI DELTA-T BEXQ{=TS. 10 - 75 MZ410S
SOURCE OF DATA. MET DATA TAKEN FROM FRAMAOME JF3 FILES FOR 96-99
COlMENTS, input file. P6-99-F.inp output file. P96-99-r.out sigma.desert + P-C
pROCRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGU-ATORY GU1DE 1.145

0PARAMITZR VALUES FOR THE CHI/Q CALCULATIONS FOR THE N SECIoR.
STABILITY WINDSPEID FREQUENcr DISTANCE T2RRAtN UT E1t PLUVE NT SICMA-Y SZ1CZA-Z MEANDER-SY *- CR1/Q VALUES (SEC/CUBIC METER)CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED

AT 10.0 METERS CA.1431.SQ.KETERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 0o.0
A 13.0

B .4
B 1.0
B 2.0
a 3.0
S 4.0
a S.c
B 6.C
B 8.0
B 10.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.23

.71
1.86
1.73
1.49
1.62
1.49
1.62

.52

.19

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
19so.
1950.

.04 1950.

.13 1950.

.58 1950.

.78 1950.

.63 1950.

.76 1950.

.39 1950.

.55 19SO.

.08 19so.

.05 1950.

.16 195C.

.37 1950.

.68 1950.

.76 2950.

.52 1950.

.52 1950.

.39 195c.

.16 2950.

.05 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 5S6.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.C 556.3
0. 0. SS6.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. C. 556.3 364.0 556.3
0. 0. 5s6.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.1 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.1 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.1 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 114.1 75.2 114.1
0. 0. 214.2 75.2 214.1
0. 0. 114.1 75.2 214.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 134.1
0. 0. 114.1 75.2 114.3
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 7S.2 114.1

3.701E-06 3.6931-06 3.6931-06
1.s639-06 1.SS91-06 1.S591-06
7.72SE-07 7.7111-07 7.711t-07
5.209E-07 5.298E-07 5.19SE-07
3.929E-07 3.920e-07 3.920E-07
3.1261-07 3.1192-07 3.119E-07
2.614E-07 2.6091-07 2.609E-07
1.959E-07 1.95S5-07 1.955E-07
2.s66E-07 1.S638-07 1.563Z-07
1.2062-07 1.2042-07 1.204E-07

9.719e-06 9.662z-06 9.662E-06
4.104E-06 4.0801-06 4.0o0s-06
2.029E-06 2.017E-06 2.017E-06
1.36SE-06 1.360E-06 1.360E-06
1.0322-06 1.026E-06 1.026E-06
8.2081-07 8.159E-07 8.1s9E-07
6.865E-07 6.825.07 6.82sE-07
5.1441-07 s.114E-07 5.1141-07
4.113E-07 4.089-E07 4.089E-07

1.9101-os l.BtsE-OS 1.8881-05
8.0641.06 7.9721-06 7.9721-06
3.98SE-06 3.942E-06 3.942E-06
2.688E-06 2.657E-06 2.657E-06
2.027E-06 2.004E-06 2.004t-06
1.613E.06 1.594E-06 1.5941-06
1.349Z-06 1.3341-06 1.334B-06
1.011E-06 9.9921-07 9.992Z-07
8.082E-07 7.9891-07 7.989E-07
6.22sE-07 6.153E-07 6.151E-07

8.7421-05 8.3012-05 8.301E-OS
3.691£-0S 3.505s-05 3.505E-OS
1.82SE-0S 1.733E-0 1.733E-05
1.230E-OS 1.268r-05 1.1681-0S
9.279s-06 8.8112-06 8.811E-06
7.382E-06 7.009E-06 7.009E-C6
6.174Z-06 5.863E-06 5.863E-06
4.626E-06 4.393e-06 4.393E-06
3.6991-06 3.513E-06 3.513E-06
2.849E-06 2.7051-C6 2.70SE-06
2.051E-06 1.954E-06 1.954E-06

.20

.84

2.67
2.80
3.30
2.69
1.88
2.77
1.02

.34

.0S

1950.
1950.
19so.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1900.
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ENORTHW STAPPENDIX B B-40 B-41J

People-Vision Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4
E 1.0
E 2.0
E 3.0
E 4.0
E 5.0
E 6.0
E 8.0
a 10.0
E 13.0
E 18.0

F .4
F 1.0
F 2.0
F 3.0
F 4.0
F 5.0
p 6.0
F a.0
F 10.0
F 13.0

G .4
G 1.0
G 2.0
G 3.0
G 4.C
G 5.0
G 6.0
G 8.0
a 10.0

.43 1950.
1.62 1950.
4.05 1950.
4.CO 1950.
4.00 1950.
4.58 1950.
3.56 1950.
3.50 1950.

.63 1950.
.21 1950.
.05 1950.

.46 1950.
1.67 1950.
5.20 1950.
6.07 1950.
4.79 1950.
2.46 1950.
1.07 1950.

.86 1950.
.08 1950.
.05 1950.

.49 1950.
1.44 1950.
3.37 3950.
4.11 1950.
2.59 1950.

.71 1950.

.24 1950.

.C8 1950.

.05 1950.

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

O. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
D. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. C. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 48S.9 3.2 488.9
0. 0. 488.9 3.2 489.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 408.9 3.2 488.9

1.722E-04 1.559E-04 1.5592-C4
7.269E-05 6.581E-05 6.581E-CS
3.S95E-05 3.2542-05 3.254E-OS
2.423E-05 2.194E-OS 2.194E-05
1.827E 05 1.654E-05 1.654E-05
1.454E-05 1.3:6E-OS 1.316E-05
1.216E-0O 1.:C11-CS 1.10le-CS
9.112E-06 8.249£-06 8.249E.06
7.28SE-06 6.596E-06 6.596E-C6
5.611E-06 5.C8CE-06 5.080£-06
4.053E-06 3.670E-06 3.670E-06

2.935E-04 2.491E-04 2.491E-C4
1.2392-04 1.052E 04 1.052E 04
6.1282-05 5.201E-OS 5.201E-05
4.1312-05 3.506e-05 3.5062-05
3.1152-05 2.644E-05 2.644E-OS
2.4782-05 2.103E-OS 2.103E-05
2.073E-05 1.759E-OS 1.759E OS
1.553E-OS 1.318E-05 1.318E-05
1.242E-05 1.054E-05 l.054E-05
9.565E-06 8.118E-06 8.1182.06

4.828E-04 3.733E-04 3.733E-04
2.039E-04 1.576E-04 1.576E-04
l.008E-04 7.794E-05 7.794E-05
6.795E-05 5.254E-OS 5.254E-OS
5.125E-OS 3.962E-OS 3.962E-OS
4.077E-OS 3.152E-OS 3.152E-OS
3.410E-05 2.637E-05 2.637E.05
2.555E-OS 1.976E-0S 1.976E-05
2.043E-05 1.580E-05 1.58CE-05
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ENERGY APPENDIX B I
People -Vision -Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

U.?SNRC CCMPUTSR CODE-PAVAN. VERSION 2.0 RUN DATE# 11/19/2003 TIME. 23i 4t56
/PLANS NAME I CGS METEOROLOGICAL INSTRUMENTATION

LA-A PERIOD. JrD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE oF RELEASE. GROUND LEVEL RELEASE DELTA-T NE:GHs, 20 - 75 METERS
SOURCE OF DATA, MET DATA TAXEN FROM rRAKATOME JrD FILES FOR 96-99
CCOMrErTSs input tilet P96-99-F.inp output file. P96-99-?.Out aig,.tdesert * P-G
PROGRAM, PAVAN. 10/76. 8/79 REVISION, IMPLEXENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLJSION BOUNDARY CALCULATIONS,
o IJ SECTOR BOUNDARY DISTANCE - 1950.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTORS ARE NOT USED.

BUlLDING WAXE CREDIT ALLOWEDt C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERACE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OP CUI/Q AND THE FREOUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREOUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TINE.

0 3.733E-04 2.491E-04 2.576E.04 1.SS9E.04 1.052E.04 8.301Z-05 7.794E-05 6.581E-05 5.254E-05 5.201E-05
.491 .950 2.388 2.809 4.482 4.687 8.060 9.682 13.788 18.993

.05932 .11480 .28863 .33940 .54168 .56637 .97408 1.17004 1.66625 2.29520
o 3.962E-05 3.506E-.S 3.SOSE-05 3.254E-05 3.152E-05 2.644E-05 2.637E-05 2.194E-05 2.103E-OS 1.976E-0s

21.582 27.649 28.406 32.540 33.246 38.032 38.268 42.269 44.728 44.606
2.60809 3.34124 3.44248 3.92236 4.01770 4.5S9608 4.62453 5.10809 5.40518 5.41467

0 1.38sE-0S 1.7591-OS 1.733E-05 1.6S4E-05 1.ssoE-05 1.318E-OS 1.316E-05 1.16tE-05 1.101E-OS 1.054E-05
44.860 45.933 48.600 52.602 52.654 53.517 st.094 60.892 64.449 64.528

5.42122 5.55080 5.87318 6.35675 6.36307 6.46737 7.02046 7.35864 7.78848 7.79796
0 9.662E-06 8.8110E-6 8.249E-06 8.11SE-06 7.972E-06 7.009E-06 6.596E-06 5.863E-06 5.080E-06 4.393E-06

64.571 67.866 71.371 71.423 71.580 74.274 74.901 76.784 76.994 79.766
7.80317 8.20140 8.62491 8.63123 8.65020 8.97573 9.C5159 9.27915 9.30443 9.63945

0 4.080E-06 3.942E-06 3.693E-06 3.670E-06 3.513E.06 2.705E-06 2.657t-06 2.017E-06 2.0040-06 1.954E-06
79.897 80.263 80.463 80.516 81.536 81.876 82.556 S3.131 83.890 83.942

9.65525 9.69950 9.72376 9.73008 9.85334 9.89443 9.97660 10.04613 10.13779 10.14411
0 1.594E-06 I.SS9E 06 1.360I-06 1.334E-06 1.026E-06 9.9928.07 8.1598-07 7.99E9.07 7.711E-07 6.825E.07

84.465 85.171 85.956 86.479 87.106 S7.499 88.257 88.414 90.271 90.663
10.20732 10.25266 10.36747 10.45069 10.52654 10.57395 10.66560 10.68457 10.90897 10.95637

o 6.1S5E-07 5.1980-07 S.114E-07 4.0898-07 3.920E-07 3.1198-07 2.609E-07 1.9ssE-07 1.563E-07 1.204E-07
90.716 92.442 92.991 93.069 94.560 96.182 97.672 99.294 99.817 100.000

10.96270 11.17129 11.23766 11.24715 11.42730 11.62325 11.60340 11.99936 12.062S7 :2.c8469
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NORTHWEST APPENDIX B

People- Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/O PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE

OROERED X/O- FREGUENCY VALUES. AND AS
PLOTED ON A LOG-NORMAL GRAPH.)

0 PERCENT OP TIME CHI/Q IS EQUALED CR EXCEEDED
CHI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/aCLIC METER THE TOTAL TIME INTO THIS SECTOR CNLY

HA2ODCHECK GRAPH.
HANDCHECK GRAPH,
HANDCHZCX GRAPHN
IANDCHECK GRAPH.
HANDCHECK GRAPH.
HANI)CHECK GRAPH.
HANDCHECK GRAPH.
HL4DCHECK GRAPHN.

SLOPE LT - :.0 FOR LOW
SLOPE LT *;.0 FOR LOW
SLOPE LT -1.0 FOR LOW
SLOPE LT -1.0 FOR LOW
SLOPE LT 1.0 FOR LOW
SLOPE LT -1.0 FOR LOW
SLOPE LT 1.0 FOR LOW
SLOPE LT -1.0 FOR LOW

PERCENTAGES.

PERCENTAGES.
PERCENTAGES.
PERCElIAGES.
PERCENTAGES.
PERCENTAGES.
PERCENTAGES.
PERCENTAGES.

XSAVES 21.
XSAVE ( 3) -
XSAVE( 4) .
XSAVEt 5.
XSAVE t 6:.
XSAVE( 7)-
XSAVE ( 8) .
XSAVE( 9) .

2.293
3.929
4 .621
6.353
7.785
8.621
8 .972
9.276

0 K I XQSAVE(K.I; XQINT(K.II XQSLOP(K.II
9 3 *7.89311 -13.02357 -1.58231
9 2 -9.86416 -13.80166 -1.97200
9 3 -10.33296 -15.18981 -2.76117
9 4 -10.54338 -15.54032 -2.96946
9 5 .11.00948 -16.86686 3.83886
9 6 11.41681 -18.83233 -5.22329
9 7 -11.70542 -21.81211 -7.407?6
9 8 -11.86825 24.82745 -9.65329
9 9 -12.04686 NLXQ0(K. 9

2.684E-04 .121
1.S47E-04 .363
1.172E 04 .604
7.824E-05 1.208
6.071K-CS 1.813
4.981E-05 2.417
4.116E-05 3.021
3.503E-05 3.625
2.963E-05 4.230
2.476E-OS 4.834
2.0881-05 5.438
1.786E 0S 6.042
1.515E-05 6.647
1.2731-05 7.251
1.07SE-OS 7.855
8.719E-06 8.459
6.653E-06 9.064

0 1.301E-04 0.5
0A'NLtAL AVERAGE . 9.87E-06
OK- 9 FIVEXQ(K). 1.301E-C4 FIVEPRlK)

;.Coo
3.000
5.000

10.000
15.000
20.CCO
25.000
30.000
15.000
40. OCO
45.0C0
50.000
55.000
60. OCo
65. OCO
70.0CO
75.000

4.14

- 4.137
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Oaople-Vision-Saolutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

2t;SNRC COMPUrER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23. 4.56
/PLANT NAJM, CGS M1TEOROLOICAL INSTRMUMETATION

DATA PERIODt JFD 1996-1999 WIND SENSORS HS2NCTs 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGIHTS 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKErN FROM FRAMATcME JPD FILES FOR 96-99
CCGe.ENTSs Input files P96-99-F.inp output file. P96-99-F.out igma.desert * P-C
PROCRAM i PAVAN. 10/76. 8/79 REVISION, IMPLEMV(?ATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE cHr/o cADCrUATIotrs OR THE NNE SECTOR.
SA2ILIY MINDSPZED FREQUENCY DISTANCE TERRAZr UT EFF PLUMR HT SIK4A&-Y SICA-Z KIONDER-SY *- CHI/0 VALUES (SZC/CUBIC METER)CLASS METER/SZC PERCENT METERS METERS METERS METERS METERS METERS I4EAmIER BLDG WAKE USED

A- 10. METERS
A .4 .20
A 1.0 .69
A 2.0 1.78
A 3.0 1.24
A 4.0 1.24
A 5.0 1.35
A 6.0 .91
A 6.0 1.06
A 10.0 .16
A 13.0 .07
A 1l.0 .04

1950.
1950.
2950.
1950.
S9so.
19s5.
1 950.
1950.
1950.
1950.
3950.

B .4
B 1.0
a 2.C
a 3.C
B 4.0
B 5.0
B 6.0
B 6.0
B 10.0
B 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 3.0
D 6.0
O 6.0
D 10.0
D 13.0
a 16.0

.06 1950.

.16 1950.
.66 1950.
.29 1650.
.55 1950.
.55 3950.
.47 1S50.
.69 1950.
.29 1950.
.15 1950.

.09 1950.

.25 1950.

.66 3950.
.51 1950.
.51 1950.
.55 1950.
.66 1950.
.73 1950.
.36 1950.
.22 1950.

0. 0. 556.3 364.0 556.3
0. 0. 356.3 364.0 Ss6.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.C 556.3
0. 0. 556.3 364.D t56.3
0. 0. 556.3 364.0 556.3
0. 0. 5s6.3 364.0 556.3
0. 0. 556.) 364.0 556.3
0. 0. 556.3 364.0 S56.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 2s3.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 1S4.7 253.6
0. 0. 2S3.6 154.7 253.6
0. 0. 2S3.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 153.6 154.7 2S3.6

0. 0. 114.1 75.2 :14.1
0. 0. 114.1 75.2 314.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 73.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 234.3
0. 0. 114.1 75.2 114.1
0. 0. 114.1 79.2 114.1

CA.1431 .S.METERS
3.701E-06 3.693s-06 3.693E.06
1.5631-06 l.559E-06 1.5591.06
7.7281-07 7.711Z-07 7.7111-07
s.209E-07 5.19S1-07 5.1981-07
3.929s-c7 3.9201-C7 3.9201.07

3.126t-07 3.19E-C7 3.l19E-07
2.614C-07 2.6091-07 2.609E.07
1.95s9-07 1.955E.07 1.95s5107
1.566Z-07 1.5631 07 1.563E-07
1.2061-07 1.204E-07 1.2041-07
e.715E-06 6.6951-08 6.6SE-06

9.719E.06 9.662E-06 9.662E-06
4.1041-06 4.080E-06 4.0306-06
2.0291-06 2.0171-06 2.017E.06
1.3681-06 1.360O-06 1.3601-06
1.032E-06 1.026E-06 1.026E-06
6.2061-07 S.159-07 0.1591.07
6.26s5-07 6.6251-07 6.6251.07
5.1441-07 5.114E-07 5.114Z-07
4.313Z-07 4.C89E-07 4.089E-07
3.16sE-07 3.14SE-07 3.149E-07

1.9102-05 1.9882-05 1.88BE-05
8.0641-06 7.9726-06 7.9721-06
3.9e66106 3.942E-06 3.9421-06
2.688E-06 2.657E-06 2.657C-06
2.0271-06 2.0041-06 2.0041-06
1.613E-06 1.5941-06 1.594E-06
1.349E-06 1.3341-06 1.334E-06
1.011Z-06 9.992Z-07 9.992E-07
8.0622-07 7.989E-07 7.9691E07
6.22SE-07 6.153E-07 6.1S3E-07

8.7422-OS 8.3011-05 6.3011-OS
3.693E-05 3.50s5-05 3.5051-05
1.62sE-05 1.7331-05 1.733E-05
1.230E-OS 1.166E-OS 1.166E-05
9.2791.06 6.6111-06 6.611.-06
7.382E-06 7 0091-06 7.009E-06
6.1741-06 5.8631-06 5.8631-06
4.626.-06 4.393r-06 4.3931-06
3.695E106 3.513E-06 3.5131-06
2.6491-06 2.705Z-06 2.70SE-06
2.0561-06 1.9541-06 1.9541-06

.17

.69
2.80
2.44
2.37
3.24
2.77
4.26
2.46
3.38

.25

1950.
3950.
:950.
:950.
:950.
1950.
1950.
1950.
1950.
1950.
1950.
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Peoplo Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

B .4
K 1.0
E 2.0
E 3.0
E 4.0
e 5.0
E 6.0
S 8.0
E 10.0
2 13.0
B 18.0

F .4
P 1.0
F 2.0
F 3.0
P 4.0
P 5.0
F 6.0
P 8.0
P 10.0
P 13.0

G ..4
G 1.0
G 2.0
a 3.0
0 4.0
0 5.0
a 6.0
G 8.0
O 13.0

.50 1950.
1.93 1950.
4.52 1950.
3.31 1950.
2.26 195O.
2. 88 1950.
3.64 1950.
5.97 1950.
4.01 1950.
1.53 195O.

.29 1950.

.47 1950.
1.71 1950.
S.24 1950.
4.48 1950.
3.31 1950.
1.38 1950.
1.24 1950.

.98 1950.

.55 1950.

.11 1950.

.55 1950.
1.60 1950.
3.86 1950.
1.78 1950.
1.27 1950.

.29 1950.

.22 1950.

.C4 1950.

.04 1950.

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. :95.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 48B.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
o. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 489.9
0. 0. 488.9 3.2 488.9

1.722g-04 1.559E-04 1.559E -4
7.269E-05 6.5812-05 6.581E-05
3.59S3-0S 3.2543-05 3.254E-OS
2.423K-OS 2.194E-05 2.194E-05
1.827E-os 1.654K-CS 1.654E-OS
1.454K-OS 1.316E-05 1.316K-CS
1.216K-OS 1.10lK-O5 1.101E05
9.112E-06 8.249E-06 8.2492 C6
7.28SE-06 6.596E-06 6.596E-06
5.6113-06 S.C8CE006 5.090E-06
4.053E-06 3.6703-06 3.670E-06

2.935E-04 2.491E-04 2.491E-04
1.239E-04 1.052E-04 1.052E-04
6.1280-OS 5.20IC-05 5.201E-OS
4.131E-OS 3.506E-CS 3.5S6E-OS
3.115E-OS 2.644E-05 2.644E-05
2.478K-Os 2.103E-0S 2.103E-OS
2.073E-05 1.759E-OS 1.759E-Is
1.553E-OS 1.318E-05 1.318E0CS
1.242E-05 1.054S-05 1.054E205
9.56sg-06 8.118E-06 8.11KE-06

4.8283-04 3.7336-04 3.733E-04
2.0398-04 1.5726-04 1.5762-04
1.008K-04 7.794E-0c 7.794E-05
6.7958-Cs 5.2543-IS 5.254E-OS
5.1252E-05 3.962E-CS 3.962E-OS
4.077E-OS 3.152E205 3.152E-05
3.4103-OS 2.637E-OS 2.631E-Os
2.553E-OS 1.976EOS 1.976K-Os
1.573E-CS 1.217E-OS 1.217E-IS
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People Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1USNRC CO4PUTER CD-rZ-PAVAM. VERSION 2.0 RUN DATE. 11/19/2003 TINge 23, 4.56
/LPAHT KAINE a CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODt J3D 1996-1999 WIND SENSORS KEICHs 10.0 METERS
TYPE OF RELEASE. CROUND LEVEL RELEASE DELTA-T HEIGHTSt 10 - 75 HETERS
SOURCE OF DATA. MET DATA TAXEN FROM FRAMtATOtE J7D FILES FOR 96-99
COM4EN7S, input file, P96.99-F.inp Output files P96-99-F.out ig.ma-desert * P-C
PROCRJM. PAVAN, 10/76. 0/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145
OSt7E EXQCL.SION BOUNDARY CALCULATIONS&
0 mUE SECTOR BOUNDARY DISTANCE . 1950.0 METERS
ODESERT SI:MA VALUES USED. MEANDER IS INClUDED IN TERSE VALUES- RG 1.145 HEANDER FACTORS ARS NOT USED.

BUILDING WAKE CREDIT ALLOWEDs C. .5 A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ARhUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CSS/0 ANa THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMSER IS THE CHI/Q. tHE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
7TE THIRD OtUMIER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

O 3.733E-04 2.491E-04 1.576E-04 1.559E-04 1.052S-04 8.301E-05 7.794E 05 6.581E-05 5.254E-05 5.201E-05
.547 1.016 2.619 3.119 4.631 5.000 8.860 10.190 12.575 17.t19

.04745 .08820 .22726 .27067 .41921 .433a7 .76889 .93640 1.09127 1.54639
0 3.961E-CS 3.506E-CS 3.505-05 3.254E-05 3.152E-05 2.644E-05 2.637E-05 2.194t-05 2.1031-05 1.976E-05

19.094 23.574 24.266 28.782 29.073 32.387 32.606 35.920 37.304 37.341
1.65701 2.04576 2.10581 2.49772 2.52300 2.81061 2.82958 3.11719 3.23729 3.24045

0 1.88SE-05 1.759E-05 2.733E-05 1.654E-05 1.318E-05 1.316E-05 1.217E-05 1.168E-OS 1.1021-OS 1.054S-05
37.429 38.667 41.471 43.729 44.713 47.590 47.626 50.066 53.708 54.255

3.2481C 3.35S55 3.59892 3.79487 3.88021 4.12989 4.13305 4.34481 4.66086 4.70827
0 9.6628-06 8.811E-06 8.249E-06 8.118Z-06 7.972E-06 7.009E-06 6.596E-06 5.863E-06 5.080Z-06 4.393e-06

54.315 56.682 62.65S 62.764 63.019 66.261 70.267 73.035 74.564 78.825
4.71348 4.91892 5.43725 5.44673 5.46885 5.75014 6.09780 6.33801 6.47075 6.84053

0 4.080E-06 3.942E-06 3.693E-06 3.670E-06 3.513E-06 2.705E-06 2.6578-06 2.017E-06 2.004E-06 1.954E-06
79.008 79.663 79.860 80.151 82.628 84.012 84.522 85.177 85.687 85.942

6.85634 6.91323 6.93030 6.95558 7.17050 7.29060 7.33485 7.39174 7.43598 7.45811
0 1.5948-06 1.5598-06 1.3601-0C 1.314E-06 1.0268-06 9.992E-07 8.155E-07 7.989E-07 7.711E.07 6.825E-07

86.488 87.180 87.472 88.127 88.673 89.402 8S.948 90.312 92.097 92.570
7.50552 7.56557 7.S9085 7.64774 7.69515 7.7S836 7.60577 7.83738 7.99224 8.03333

0 6.153E-07 5.198E-07 5.1148-07 4.089E-07 3.920E-07 3.149E-07 3.119Z-07 2.609E.07 1.9558-07 1.563E-07
92.789 94.027 94.719 95.010 96.249 96.394 97.742 98.652 99.709 99.891

8.05229 8.15975 8.21980 8.24509 8.35255 8.36519 8.48213 8.56114 8.65280 8.66860
1.204E-07 8.695E-08

99.964 100.000
6.67492 8.67808
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NORTHWEST APPENDIX B B-46 jB47
People Vision-Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

X/O PERCENTILES
(BASED ON THE UPPER ENVELOPE OF 'ME
ORDERED X/O FRE0UENCY VALUES. A83D AS
PLOTED ON A LOG- NORMAL GRAPH.I

0 PERCENT OP TIME CHI/O IS EQUALED CR EXCEEDED
CHI/Q WITH RESPECT TO WHEN THE W:ND BLOWS

SEC/CUBIC M4.ETER THE TOTAL TIME INTO THIS SECTOR ONLY

HAYDCHECK GRAPH,
NANDCHECK GRAPH.
HANDCHECX GRAPH.
HANDCHECK GRAPH.
NANDCHECX GRAPH.
HANh7CHECK GRAPH.
HANDCHECX GRAPH.
HANDCHECK GRAPH.

SLOPE LT -1.0 FOR LOW
SLOPE LT -1.0 FOR LOU
SLOPE LT -,.0 FOR LOW
SLOPE LT 1.0 FOR LOW
SLOPE LT -1.0 FOR LOW
SLOPE LT -1.0 FOR LOW
SLOPE LT -1.0 FOR LOW
SLOPE LT -1.0 FOR LOW

PERCENTAGES.
PERCENTAGES.
PERCENTAGES.
PERCENTAGES.
PERCENTlAGES.
PERCENTAGES.
PERCErTAGES.
PERCENTAGES.

XSAVE 1 21.
XSAVE1 3).
XSAVE 1 4: -
XSAVE C S1.
XSAVE( 6: .
XSAVE 1 7 .
XSAVE( a:-
XSAVE1 9: .

.270
1.545
2.495
3.234
3.792
5.433
6.094
6.334

0 K I XQSAVE(X.1 XQINT(K.;) XQSLOP(K.I;
10 1 -7.89311 -13.43578 -1.66776
10 2 -8.76654 -13.66530 1.76106
10 3 9.86416 14.98350 -2.37177
10 4 10.33296 .17.68185 -3.64993
10 5 -20.76940 -16.92771 -3.33346
10 6 12.00948 -28.22671 -4.06513
10 7 -11.70542 -17.97172 -3.90616
10 8 -11.92912 -22.21210 6.00089
10 9 -12.04686 NUtXQ(KI. 9

2.797E-C4 .057
1.592E-04 .260
1.182E-04 .434
7.676E-05 .868
5.859E-OS 1.302
4.66CE-OS 1.736
3.748£-05 2.170
3.039E-05 2.603
2.346E-05 3.037
1.89SE-05 3.471
1.568g-CS 3.905
1.284E-05 4.139
1.0682-0 4.773
8.994E-06 5.207
7.683E-06 5.641
6.645E 06 6.075

0 1.035E-04 0.5
OA-HUAL AVERAGE . 6.73E-06
0X. 10 FIVEXQ(K). 1.08SE-04 FOVEPR(K)

- .000

3.000
5.000

10.000
15.00C
20.000
2 5.O000
30.0C00
35.000
40.000
45.OCO
50sOCO
55.000
60.000
65.00 0
70.000

5.76

) 5.762
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*NORTHWEST APPENDIX B B-47 B-48
Veople V-ision. Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPLTER CODE-PAVAN, VERS:ON 2.0 RUN DATS. 11/19/2003 TIME. 23. 4.56
/PLANT NOWE. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS NIGIas. 10.0 MoTrERA
TYPE OF RELZASE. GROUND LEVEL RELEASE DELTA-T BE0GITS3 10 - 75 METERS
SOURCE OF DATA, MLET DATA TAKEN FROM FRAMHATOE JtD FILES FOR 96-99
COMMENTS. ir.put files P96-99-F.inp output file. P96-99-P.out sigma.desert * P-G
PROGRAMs PAVAN. 10/76, 8/79 REVISION. IMPLEMENTATION Of REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THIE CHZ/O CALCULATIONS FOR 2THE NE SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN MT EFP PLUME MT SIG1A-Y SIGMA-Z XEANDER.SY *- CIl/O VALUES (SEC/CLBIC METER)

CLASS mrrTR/SEc PERCENT MERS METERS METERS METERS Mr.ERS METERS MEANDER BLDG WArE USED
AT 10.0 METERS CA.1431.EO.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A :3.0

B .4
a 1.0
a 2.0
B 3.0
y 4.0
Y 5.0
a 6.0
B 8.0
B 10.0
B 13.C

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

.22
.76

1.68
1.25
1.30
1.25

.60
1.24

.60

.05

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

.05 1950.

.16 1950.

.87 1950.

.54 1950.

.38 1950.

.54 1950.

.27 1950.

.87 1950.

.43 1950.

.43 1950.

.13 1950.

.38 1950.

.49 1950.

.49 1950.

.76 1950.

.81 1950.

.3S 1950.

.92 1950.

.70 1950.

.16 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 5S6.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
O. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

D .4 .53
D 1.0 2.17
D 2.0 2.33
D 3.0 2.87
D 4.0 2.76
D 5.0 2.44
D 6.0 1.94
D 8.0 3.47
D 10.0 2.44
D 13.0 1.73
D 18.0 .27

0 .4
E 1.0
E 2.0
E 3.0
E 4.0
E 5.0
E 6.0
E 8.0
0 10.0
z 13.0
E 18.0

F .4
p 1.0
P 2.0
* 3.0
F 4.0
P 5.0
r 6.0
F 8.0
F 10.0
F 13.0

O .4
C 1.0
C 2.0
C 3.0
5 4.0
G 18.0

.77
2.98
4 .82
3.90
3.41
2.82
3.41
3.85
3.36
1.41

.27

.83
3.03
5.20
3.S2
2.00

.87

.54

.54

.05

.11

1.15
3.36
4.06

1.41
.81
.05

1950.
1950.
1950.
1950.
1950.
1950.
1950.
:950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
195C.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1953.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.

0. 0 114.1
0. 0. 134.2
0. 0. 114.1
0. 0. 114.1
0. 0. 114.1
a. a. :14.1
0. 0. 114.1
0. 0. 114.1
0. 0. 114.1
0. 0. 114.1
0. 0. 114.1

0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. C. 195.7
0. 0. 195.7
0. 0. 19S5.7
0. 0. 195.7
0. 0. 195.7

0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
C. 0. 303.4
0. 0. 303.4
0. 0. 303.4

0. 0. 486.9
0. 0. 488.9
0. 0. 488.9
0. 0. 488.9
0. 0. 488.9
0. 0 . 488 .9

75.2 114.1
75.2 114.1

75.2 114.1
75.2 114.1
75.2 114.1
75.2 114.1
75.2 :14.1
75.2 114 .1
75.2 114.1
75.2 114.1
75.2 114.1

22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7

8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8 .4 303.4
8.4 303.4

3.2 488.9
3.2 488.9
3.2 488.9
3.2 488.9
3.2 488.9
3.2 468.9

3.701E-06 3.693E-06 3.693E-06
1.563E-06 1.559E-06 1.5591-06
7.7280-07 7.711E-07 7.711t-07
5.209E-07 S.198E-07 5.1980-07
3.929E-07 3.920E-07 3.92O.-07
3.126E-07 3.119E-07 3.119E-07
2.614E-07 2.609E-07 2.6090-07
1.959E-07 1.95sE-07 1.955E-07
1.5660-07 1.S63E-07 1.S630-07
1.2062-07 1.2041-07 1.2041-07

9.719E-06 9.662E-06 9.662E-06
4.104g-06 4.08CE-06 4.080E-06
2.029E-06 2.017E-06 2.017E-06
1.368E-06 1.360E-06 1.360E-06
1.032E-06 1.026E-06 1.026E-06
8.208E-07 8.1s9E-07 8.159E-07
6.8651-07 6.8251-07 6.82sE-07
5.1440-07 5.1140-07 5.114E-07
4.113E-07 4.089E-07 4.089E-07
3.16SE-07 3.149E-07 3.149E-07

1.9101-05 1.8S8E-05 1.8880-05
8.0640-06 7.972E-06 7.972E-06
3.9880-06 3.9420-06 3.942E-06
2.6880-06 2.6S7E-06 2.657E 06
2.027E-06 2.004E-06 2.004E-06
1.613E-06 1.594E-06 1.594E-06
1.349E-06 1.3342-06 1.334E-06
1.0110-06 9.9920-07 9.992E-C7
8.082E-07 7.989E-07 7.989E-07
6.22SE-07 6.1S3E-07 6.1s3E-07

8.7420-OS 8.3012-05 8.3010-OS
3.6910-05 3.50sE-OS 3.0SE-05
1.82S5-OS 1.733E-OS 1.7330-OS
1.230E-OS 1.168E-05 1.168E-05
9.279E-06 8.811E-06 8.811E-06
1.3821-06 7.009E-06 7.0090-06
6.1741-06 5.863E-06 5.8630-06
4.6260-06 4.393E.06 4.393E-06
3.699E-06 3.513E-06 3.513E-06
2.849E-06 2.705E.06 2.70SE-06
2.030 e06 1.954Z.06 1.9540-06

1.722E-04 1.5592-04 1.559E-04
7.269E-0s 6.810E-05 6.581E-OS
3.595E-05 3.254E-05 3.254E-05
2.4230-05 2.194E-05 2.194E-0S
1.8270-05 1.654E-0S 1.654E-05
1.454E-05 1.316E-OS 1.316E-05
1.216E-OS 1.101E-OS 1.301E-OS
9.112E-06 8.2490-06 8.2490-06
7.2eS8-06 6.596E-06 6.5960-06
5.6110-06 S.CSOE-06 5.080E-C6
4.0531-06 3.6700-06 3.670E-06

2.93SE-04 2.4910-04 2.491S-04
1.239E-04 1.052E-04 1.0522-04
6.28SE-OS s.20IC-OS s.201E-OS
4.131E-OS 3.506E-05 3.s60E-OS
3.1151-0S 2.644E-0S 2.644E-05
2.4781-OS 2.1030-CS 2.103E-OS
2.C73E-05 1.755E-05 1.759E-OS
1.530E-05 1.318E-OS 1.3180-OS
1.242E-OS 1.054E-05 2.054E-OS
9.565E-06 8.118E-06 8.11SE-06

4.8280-C4 3.733E-04 3.733E-04
2.039E-04 1.576E-04 1.576E-04
1.008E-04 7.794E-05 7.794E-05
6.79SE-OS 5.254E-05 5.2S4E-OS
5.1251-05 3.962E-05 3.9621-OS
1.137E-05 8.789E-06 8.789E-06
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* NORTHWEST APPENDIX B B-48 B-49
People. Vision -Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

1USXRC COMPUTER CODE-PAVAN, VERSICN 2.0 RUN DATE: 11/19/2003 TIME: 23: 4:56

/PLANT NAME. COS METEOROLOGICAL INSTRUMENTATION
DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS: 10 75 METEIS
SOURCE OF DATA: MET DATA TAKEN FROM FRAYATOME JFD FILES FOR 96-99
COMMENTS: irput file: P96-99-F.inp output files P96 99-F.out sigma-desert . P-C

PROGRAM: PAVAN, 10/76, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145
OSlTE EXCLUSION BOL"NDARY CALCULATIONS.
0 NE SECTOR BOUNDARY DISTANCE . 1950.0 METERS
ODESERT SIGMA VALUES USED. Y.EANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTORS URS NOT USED.

BU:LDING WAKE CREDIT ALLSOWED. C. .5 A- 2661. D. 70.0
CORRECTION FACTORS USED :N THE ANNUAL AVERAGE CALCUtATIONS.

OSELOW ARE PRINTED THE CRDERED VALUES CP CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.491E-04 1.576E-04 1.559E-04 1.052E-04 8.301E-OS 7.794E-0S 6.581E-cs s.254E o5 5.20:E-C5
1.146 1.978 5.337 6.109 9.143 9.672 13.735 16.714 18.123 23.324

.066t7 .11541 .31137 .35641 .53340 .56427 .80131 .97514 1.05731 1.36073
0 3.962E os 3.506E-Os 3.505-EIs 3.254E 15 2.644E-CS 2.194E OS 2.113E-S 1.888KE-IS 1.7s9E-0s 1.733E-OS

24.136 27.657 29.824 34.646 36.650 40.551 41.417 41.549 42.090 44.420
1.40824 1.61357 1.73999 2.02128 2.13822 2.36578 2.41635 2.42400 2.45561 2.59151

o 1.654E-OS 1.318E-s5 1.316E-OS 1.168E-o5 1.101E-OS 1.054E-05 9.662E 06 8.8IKE-06 8.789K-06 s.249E-06
47.833 48.374 51.191 54.063 57.476 57.530 57.583 60.346 60.400 64.247

2.79063 2.82223 2.98658 3.1S419 1.35320 3.35637 3.35949 3.52068 3.52384 3.74824
o 8.118E-06 7.972E-16 7.CC9E-16 6.596E-C6 5863E-06 5.80KE-06 4.393E-06 4.0KCE-C6 3.942E-C6 3.693K-06

64.355 64.734 67.172 70.531 72.373 73.781 77.248 77.411 77.898 78.114
3.75456 3.77668 3.91891 4.11486 4.22232 4.30450 4.50677 4.51625 4.54470 4.55728

o 3.670E-C6 3.513E-06 2.705E-06 2.6S7E-C6 2.317E-C6 2.004E-36 1.954E-06 1.594E-06 1.559E-06 1.360E-06
78.385 80.823 82.556 83.044 83.910 84.669 84.940 8S.7S2 86.111 87.053

4.57308 4.71530 4.81644 4.84489 4.89545 4.93970 4.95551 5.00291 5.04716 5.07877
0 1.334E-06 1.026E-06 9.992E-07 8.159K-C7 7.989E-07 7.711E-07 6.82ss-07 6.153E-17 5.19SE-C7 S.114E-07

87.432 87.811 88.732 89.274 89.978 91.657 91.928 92.091 93.337 94.203
5.10089 5.12301 5.17674 5.20835 5.24944 5.34741 5.36322 5.37270 5.44539 5.49596

I 4.089E-07 3.92EC.07 3.149KE-7 3.119E-C7 2.609E-07 1.95KE-C7 1.563E-07 1.204E-07
94.637 95.937 96.370 97.616 98.212 99.350 95.946 100.000

5.52124 5.59710 5.62238 s.69sCR s.72984 5.79621 5.83098 5.83414
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ENER GY APPENDIX B B-49 B-50

Voople -Vision * Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/O PERCENTILES
IBASED ON THE UPPER ENVELOPE OF THE
ORDERED X/I-FREQUENCY VALUES. AND AS
PLOTTED ON A LOG-NORMAL GRAPH.)

0 PERCETT OF TIXE CHtIQ IS EQUALED OR EXCEEDED
CHI/O WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUEIIC METER THE TOTAL TIME INO THIS SECTOR ONLY

HANDCHECK CRAPH ,
HIANDCHECZ GRAPH.
HANDCHECX GRAPH.
HANDCH{EC GRAPHY
HANDCHECK GRAPHs
HANDCH0ECX GRAPH.
HANDCHECX GRAPH.
HANDC{ECK GRAPHa

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -:.0 FOR LO1 PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE ( 2)-
XSAVE t 3)-
XSAVE t 4).
XSAVE I 5).
XSAVE t 6; -
XSAVE C 7V-
XSAVE t 8i-
XSAVE ( 9).

.356
1.359
2.019
2 .798
3.350
4.I11
4.503
4 .712

11
11
11
11
11
11

I

1
2
3
4
5
6
7

9

XQSAVE(K.I) XOIN-(IT() XOSLOP(.I1
-7.89931 -13.31278 -1.60968
-8.76654 -14.89098 -2.27575
-9.86416 -16.37451 -2.94737

-I0.33296 -20.46327 -4.94207
-11.00948 -20.59740 -5.01218
-11.41681 -21.42536 -5.46421
-11.92912 *28.41419 -9.48564
-12.33547 -29.90431 -10.36474
-12.55917 NUMo (K). 9

BACK EXTRAPOLATION FOR 1 PERCENTILE.
3.9872-04 .058
2.296E-04 .175
1.743E-04 .292
1.062E-04 .583
7.614E-CS .875
5.954E-05 1.167
4.799E-OS 1.459
3.972E-OS 1.750
3.187E-OS 2.042
2.418E-OS 2.334
1.886E-05 2.625
1.501E-0S 2.917
I.215E-05 3.209
9.902E-06 3.500
8.11E-06 3.792
6.724E-06 4.084
5.017E-06 4.376
3.69SE-06 4.667

0 1.200E-04 0.5
OANWUAL AVERAGE . 6.462-06
0K. 11 FIVENXQII. 1.20CE-04

1.000
3.000
5.000

10.000
15.000
20 .000
25.000
30.000
35.000
40.000
45.000
50.000
55.OO
60.0C0
65.000
70.000
75.000
80.0CO
8 .57

FIVEPR(K)- 8.570
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* NORTHWEST APPENDIX B B-50 B-51
People* Vision* Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIME: 21s 4.56

/PLANT 'NAME: CCS METEOROLOGICAL INSTRUMENTATION
DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS

TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS: 30 - 75 METERS
SOURCE OF DATA: MET DATA TAKEN FROM FRAMATOME JF1 FILES FOR 96-99
COMMENTS: input files P96-99-F.inp output files P96-99-F.out sigmra.desext * P-G
PROGRAM, PAVAN 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/Q CALtCULATIONS FOR THE ENE SECTOR.
STABILITY WINDSPEED FREOUENCY DISTANCE TERRAIN HT EFF PLUME HT SIGMA-Y SIGMA-Z MEANDER-SY CHI/Q VALUES ISEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE US.
AT 10.0 METERS CA-1431 .SQ.METERS

ED

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A a.0
A 10.0
A 13.0

.39 1950.
1.36 1950.
1.51 1950.
1.29 1950.

.91 1950.

.61 1950.

.30 1950.

.98 1950.

.61 1950.

.23 1950.

B

B
B
B8
B

.4 .07 1950.
1.0 .23 1950.
2.0 .68 1950.
3.0 .38 1950.
4.0 .45 1950.
5.0 .30 1950.
8.0 .15 1950.

10.0 .30 1950.

C .4 .08 1950.
C 1.0 .23 1950.
C 2.0 1.06 1950.
C 3.0 .45 1950.
C 4.0 .53 1950.
C 5.0 .83 1950.
C 6.0 .38 1950.
C 8.0 .68 1950.
C 10.0 1.06 1950.
C 13.0 .08 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 164.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 114.1 75.2 114.1
0. 0. 314.1 75.2 114.1
0. 0. 114.1 75.2 214.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

3.7012-06 3.693E 06 3.693E-06
1.563E-06 1.559E-06 1.559E-C6
7.728E-07 7.7112 07 7.711E-07
5.209E-07 5.1982-07 5.198E-07
3.929E-07 3.9202-07 3.92CE-07
3.1262-07 3.129E-07 3.119E-C7
2.624E-07 2.609E-07 2.609E-07
1.959E-07 1.955E-07 1.955E-07
1.5662-07 1.963E-07 1.5632-07
1.206E 07 1.204E-07 1.204E-07

9.7192-C6 9.662E-06 9.662K-CE
4.104E-06 4.080E-06 4.080E-06
2.029E-06 2.017E-06 2.017E-06
1.368E-06 1.360E-06 1.360E-06
1.0322-06 1.026E-06 1.026E-06
8.238E-07 8.159E-07 8.159E-07
5.144E-07 5.114E-07 5.114E-07
4.113E-07 4.089E207 4.099E-07

1.910E-05 1.8889-05 1.988E-05
8.064E-06 7.972E-06 7.9721-06
3.988E-06 3.942E-06 3.942E-06
2.688E-06 2.657E-06 2.657E-06
2.0273-06 2.004E-06 2.004E-06
1.613E-06 1.S94E-06 1.594E-06
1.349E-06 1.334E-06 1.334E-06
1.011E-06 9.992E-07 9.992E-07
8.0829-07 7.989E-07 7.989E-07
6.2259-07 6.153E-07 6.153E-07

8.742E-05 8.301E-OS 8.3019-05
3.691E-05 3.505E-05 3.505E-CS
1.825E-05 1.733E-05 2.733E-05
1.23CE-05 1.168E-05 1.168E-05
9.279E-06 8.811E-06 0.811E-06
7.382E-06 7.009E-06 7.0C9E-C6
6.174E-06 5.863E-06 5.863E-C6
4.626E-06 4.393E-06 4.393E-06
3.6999-06 3.513E-06 3.513E-06
2.8499-06 2.705E-06 2.705E-06

D .4
D 1.0
D 2.0
D 3.0

D 4.0

D 5.0
D 6.0
D 8.0
D 10.0
0 13.0

.46 1950.
1.89 1950.
2.9S 1950.
3.55 1950.

1.89 1950.
1.29 1950.
1.97 3950.

3.71 1950.
3.18 1950.

.83 1950.
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'Deople Vision. Solutions Caiculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

3 .4
a 1.0
3 2.0
t 3.0
E 4.0
E 5.0
% 6.0
Z 8.0
t 10.0
E 13.0

F .4
F 1.0
F 2.0
1 3.0
r 4.0
F 5.0
F 6.0
F 8.0
F 13.0

1.02
3.93
7.34
3.22
3.40
2.57
2.50
2.87

.91
.AS

1.37
4 .99
6.35
4.39
2.12
1 .21

.38

.38
.08

1950.
1950.
1950.
1M50.
1950.
1950 .
1950 .
1950.
1950.
2950.

1950 .
1950 .
1950.
2950.
1950.
1950.
1950.
1950.
1950.

0. a. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 195.7
0. 0. 19S.7
0. 0. 195.7

0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4
0. 0. 303.4

0. 0. 488.9
0. 0. 488.9
0. 0. 408.9
0. 0. 488.9
0. 0. 481.9
0. 0. 488.9
0. 0. 488.9

22.3 195.7
22.3 195.7
22.3 19S.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7
22.3 195.7

8.4 323.4
8.4 333.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4
8.4 303.4

3.2 488.9
3.2 488.9
3.2 488.9
3.2 438.9
3.2 488.9
3.2 488.9
3.2 488 .9

1.722E-04 1.559E-04 1.559E-04
7.269E.05 6.581E-05 6.581E-05
3.595-05 3.254E-oS 3.254Z-05
2.423E-05 2.194E-05 2.194E-05
1.827E-05 1.654E-05 1.654E-05
1.454Z-05 1.316Z-05 1.3163-05
1.2161-OS 1.lClE-OS 1.101-05
9.112E-06 8.249E-06 8.249E-06
7.285E-06 6.596E-06 6.596E-06
5.611E-06 5.080E-06 5.080E-06

2.935E-04 2.491Z-04 2.491E-04
1.231E-04 1.052E-04 1.052Z-04
6.1283-05 5.201Z-05 5.201E-05
4.1313-05 3.506Z-0O 3.506z-OS
3.1153-05 2.644r-05 2.644Z-05
2.478E-OS 2.103Z-05 2.103E-05
2.0731-05 1.759E-OS 1.759E-0O
1.553E-05 1.318E-05 1.318E-05
9.S6SE-06 8.118E-06 8.118E-06

4.828Z-04 3.733Z-04 3.733E-04
2.0392-04 1.5761-04 1.576E-04
1.008E-04 7.794E-05 7.794E-OS
6.795E-05 5.254E-05 5.2548-05
S.125E-OS 3.962E-05 3.962E-05
4.077E-05 3.152E-05 3.352E-05
3.410E-05 2.637Z-05 2.637E-OS

G .4 1.47 1950.
C 1.0 4.31 1950.
G 2.0 2.87 19S0.
G 3.0 1.21 19SO.
c 4.0 .45 1950.
c 5.0 .30 1950.
a 6.0 .08 19SO.
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EN RG PPNIXBB-52 B-53ONORTHWEST APPENDIX B

People *Vision- Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23t 4.56
/PLANT NAME, CGS ME-TOROLOGICAL INSTRUMENTATION

DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS

SOURCE CF DATA. MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
CG8'.MENTS. input file, P96-99-F.inp output file. P96-99-F.out sigma.desert * P-G
PROGRAMF PAVAN. 10/76. 8/79 REVISION, IMPLE'.ENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS.
0 ENS SECTOR EOUNHCRY DISTANCE . 1950.0 METERS
OCESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTCRS ARE NOT USED.

BU:LDING WAKE CREDIT AILOWED, C. .5 A. 2861. D. 10.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELO'4 ARE PR:NTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICH THAT *:ALUE 1S REACHED CR EXCEEDID.
THE TOP NUMBER IS THE 0C1/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.491E-04 1.576E-04 1.5590E-4 1.052E-04 8.301E-05 7.7948.05 6.581E-05 5.2542-05 S.2C1E-05
1.471 2.840 7.151 B.170 13.161 13.623 16.497 20.429 21.639 27.992

.C6147 .11869 .29884 .34143 .55002 .56931 .68942 .85376 .90433 1.16982
0 3.962E-OS 3.506E.05 3.oOSE-cs 3.2S4.E5C 3.152E.05 2.644E-IS 2.637E-05 2.194E-05 2.1C3E-05 1.8881-05

28.446 32.032 34.723 42.059 42.361 44.479 44.554 49.773 50.983 51.061
1.18878 1.37210 1.45111 1.7S768 1.77033 1.85882 1.86198 2.08006 2.13063 2.13391

0 1.759E-05 1.733E-05 1.6545-05 1.31BE-OS 1.3161-05 1.1681-OS 1.1011-0S 9.662E.06 B.81E-06 8.249E-06
5:.439 54.389 57.792 58.170 60.741 64.296 66.792 66.866 68.757 71.631

2.14971 2.27297 2.41520 2.43100 2.53846 2.68700 2.79130 2.79443 2.87344 2.99354
0 8.111E-06 7.972E-C6 7.009s-06 6.596E-06 5.863E-06 S.0800-06 4.393E-06 4.08BE-06 3.942E-C6 3.693E-16

71.707 71.933 73.219 74.127 76.093 76.547 80.252 80.479 81.538 81.925

2.99670 3.00618 3.05991 3.09784 3.18002 3.19898 3.35385 3.36333 3.40758 3.42375
0 3.5131-06 2.7CSE-C6 2.657E-06 2.017E-06 2.004E-06 1.S94E-06 1.559E.06 1.360E-06 1.334E-06 1.0263-06

85.101 85.933 86.387 87.068 07.597 88.429 89.790 90.168 90.547 91.000
3.55649 3.59126 3.61022 3.63866 3.66079 3.695S5 3.75244 3.76825 3.7840s 3.8C3z1

0 9.992E-07 8.159E 07 7.989E-07 7.7111-07 6.153E-07 5.198E-07 5.114E-07 4.089E-07 3.920E-07 3.119E-07
91.681 91.984 91.042 94.555 94.611 95.916 96.067 96.370 97.277 97.882

3.83146 3.84410 3.88835 3.95156 3.95472 4.00845 4.0:477 4.02741 4.06534 4.09062
0 2.6Q9E-07 1.955E-07 1.563E-07 1.204E-07

98.185 99.168 99.773 100.000
4.10327 1.14435 4.16964 4.17912
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IO NORTHWEST APPENDIX B B-53 B-54
'0ople *Vision .salutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o x/o PErCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/Q-FREOVENCY VALUES, AND AS
PLOEZD ON A LOG-NORMAL GRAPH.)

o FERCENT OP TINE CH0/Q IS EQUALED OR ZXCEIDED
CHI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CJBIC METZR THE TOTAL TIME MtO THIS SECTOR ONLY

LANDCNECK GRAPHN
HHOMECK CRAPHI
HANDCRECr GRAPH.
RANOOECK GRAPHN
HADCHIECK GRAPH i
MAN(XNECX GRAPH.
KANDCHECX GRAPHs
VANDCOECK GRPHs
HANOCHECK GRAPH,

SLOPE L- -1. IOR LOW PERCENTAGES.
SLOPE LT -2.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LO" PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCE£TAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

KSAVE 211-
XSAVtR) 3).
XSAVE ( 4)-
XSAVE ( 5).
xSAVEI 6).
XSAVE ( 7)-
XSAVE ( 8).
XSAVTE 9).
XSAVEt10)-

.341

.549
1 .168
1.756
2 .413
2.789
2.991
3.351
3 .53

K r1
12 1
I 2
12 3
12 4
12 S
12 6
12 7
12 a
12 9
12 10

XQSAVRE(.Z) XOMNTM.) xQsLoP(I.rl
-7.89311 -13.25285 1.68321
-8.76654 -25.33152 -2.42286
-9.15996 -15.65424 -2.55369
-9.86416 -16.49446 -2.92427

.20.33296 -21.13936 -5.12875
-11.00948 -23.92265 -6.53792
.11.41681 -29.42709 -9.41558
-11.70542 -35.14363 -12.45281
-12.33547 -27.78733 -8.43641
-12.5S917 NUYVQ(K). 10

EACX EXTRAPOLATION FOR 1 PERCENTILE.
4.470E-04 .042
2 .638E-04 .125
2.029E-04 .209
1.3222-04 .428

9.3SCE-0S .627
7.174E-05 .836
S.804K-OS 1.045
4.811E-OS 1.254
4.034E-05 1.463
3.453E-OS 1.672
2.826E-OS 1.881
2.261K-05 2.090
1.B42E-os 2.299
1.490E-05 2.507
1.1s9E-05 2.716
9.07SE-06 2.925
6.403E-06 3.134
4.4715-06 3.343
3.529E-06 3.552

0 1.140E-O4 0.5
OANOUAL AVERAGE 5 s.66E-06
ox. 12 TIVEXQCKl. 1.14CE-04

1.000
3 .000
s.000

10.000
15.000
20.000
25.000
30.000
35 .000
40.000
45.OCO
30.000
S5.000
60.000
65.000
70.000
75.000
80.000
&5.000
11.96

FIVEPRtK)1.11.964
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SNORTHWEST APPENDIX B B-54 B-55
People.Vision Sclutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23, 4,56
/PLANT SAME, CGS METEOROLOGICAL INS-RUMENTATION

DATA PERIODt JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN PROM4 FRAMATOME JFD FILES FOR 96-99
COO.MENTS input file, P96-99-F.inp output file. P96-99-F.out sigma-desert . P-C
PROGRAM, PAVAN. 10/76. 9/79 REVISION. IMPLEMENTATION OF REOU ATORY GUIDE 1.145

0PARAMETR VALUES FOR THE CII/( CALCULATIONS FCR THE E SECTOR.
STABILITY WIXDSPEED FRE3(ENCY DISTANCE TERRAIN UT EFF PLUME uT SIC2A-Y SIGMA-Z MEANDER-SY CHI/Q VALUES (SEC/CU3:C METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.EQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 9.0
A 10.0
A 13.0

B .4
B 1.0
B 2.0
B 3.0
B 4.0
B 5.0
B 6.0
B 9.0
a 10.0
B 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0

C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

.28 2950.
1.00 1950.
2.00 1950.

.60 1950.

.73 1950.

.53 1950.

.33 1950.

.60 1950.

.47 1950.

.20 1950.

.09 1950.

.27 1950.

.60 1950.

.31 1950.

.43 1950.

.43 1950.

.60 1950.

.67 1950.

.07 1950.

.27 1950.

.07 1950.

.20 1950.
.47 1950.
.60 1950.
.53 1950.
.47 1950.
.47 1950.
.67 195o.
.27 1950.
.07 1950.

D .4 .57 1950.
D 1.0 2.33 3950.
D 2.0 3.33 1950.
D 3.0 1.93 1950.
D 4.0 2.13 1950.
D 5.0 2.67 1950.
D 6.0 1.93 1950.
D 9.0 2.27 1950.
O 10.0 1.20 1950.
D 13.0 .33 1950.
D 19.0 .13 1970.

E .4 1.C7 1950.
E 1.0 4.13 1950.
E 2.0 6.53 1950.
E 3.0 5.4 :950.
1 4.0 5.73 1950.
E 5.0 2.87 1950.
E 6.0 2.87 1950.
E 8.0 2.73 1950.
E 20.0 .80 1950.
E 13.0 .40 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
3. D. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 120.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. O. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

2. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 214.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 334.1
0. 0. 114.1 75.2 334.1

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 19S.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 1. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 498.9
0. 0. 466.9 3.2 456.9
o. 3. 489.9 3.2 489.9
0. 0. 499.9 3.2 489.9
0. 0. 408.9 3.2 488.9
0. 0. 488.9 3.2 488.9

1.7011-C6 3.693E-06 3.693E-06
1.5631-06 1.51E-06 1.559E-06
7.728E-07 7.7111-07 7.711E-07
5.2091-07 5.190E-07 5.1982-07
3.929E-07 3.92CE-07 3.920E-07
3.126E-07 3.119E-07 3.119E-07
2.614.-07 2.6091-07 2.609E-07
1.959E107 1.9551-07 1.9553-07
1.5661-07 1.5631-07 1.563E-07
1.2C6E-07 1.2C4E-07 1.2041-07

9.7191-06 9.6621-06 9.662E-06
4.104E-06 4.6090-06 4.0801-06
2.029E-06 2.0171-06 2.0:71E-6
1.369E-06 1.3601-06 1.360E-06
1.032E.06 1.0262-06 1.026E-06
9.208E-07 8.1591-07 8.1591-07
6.8651-07 6.825E-07 6.8251-07
5.144E-07 5.114E-07 5.114E-07
4.113E-07 4.0899-07 4.089E-07
3.1681-07 3.149E-07 3.149E-07

1.9101-05 1.866E-05 1.898E105
8.0641-06 7.9721-06 7.9721-06
3.986E-06 3.9421-06 3.9421-C6
2.698E-06 2.6571-06 2.657E-06
2.027E-06 2.0041-06 2.004E-06
1.613E-06 1.5941-06 1.594E-06
1.349E-06 1.3341-06 1.334E-06
1.0121-06 9.9921-07 9.992B-07
s.082e-07 7.9ase-07 7.9899-07

6.22SE-07 6.153E-07 6.1531-07

8.742E-05 9.301-CS 8.301E-05
3.6911-05 3.5051-05 3.505E-05

1.825g-05 1.733E-05 1.733E-os
1.2301-0S 1.1689-05 1.1681-05
9.279E-06 9.811E-06 8.6111-06
7.362E-06 7.009E-06 7.009E-06
6.174E-06 s.863E-C6 5.963E-06
4.626E-06 4.3931-06 4.393E-06
3.6991-06 3.513E-C6 3.513E-C6
2.s49E-06 2.7CSE-06 2.705E-06
2.0598-06 1.9541-06 1.954E-06

1.722E104 1.5591s04 1.559-E04
7.269E-05 6.58E105 6.581E-C5
3.591E-05 3.254E-05 3.254E-05
2.423E-OS 2.194E-05 2.194E-OS
1.827E-os 1.6s41-05 1.6541-05
1.454E-05 1.316-0os 1.316E-05
1.216E-05 1.101E-os 1.101-05
9.112&-06 9.2491-06 9.249E 06
7.2851-06 6.596e-06 6.596e-06
5.611E-06 5.090E-0 5.0801-06

2.93sE1C4 2.4911-04 2.491E-14
2.239E-04 1.052E-04 1.0s2E-04
6.1281-OS 5.2019-OS 5.2011-CS
4.131E-05 3.506e-os 3.506E-65
3.115E-OS 2.644r-05 2.644e-os
2.4789-OS 2.103E-OS 2.1031-CS
2.0739-OS 1.7591-05 1.759E-09
1.553E-os 1.3l1s-05 1.31SE-05
1.242E-05 1.0541-05 1.054E-05

4.82SE-04 3.7331-04 3.7331-64
2.039E-04 1.5763-C4 1.576E-04
1.C08E-C4 7.7941-CS 7.794E-15
6.795E-05 5.254E-05 5.254E-05
5.2SE-CS 3.962e-05 3.962E-05
4.C77E-05 3.152E-os 3.lS2E-OS

F .4
F 1.0
F 2.0
F 3.0
F 4.0
F 5.0
F 6.0
F 9.0
F 10.0

1.37 19s0.
5.00 1950.
6.80 1950.

3.47 19so.
3.00 1950.

2. 13 1950.
1.07 1950.
.13 1950.
.07 1950.

a .4 1.41 1950.
C 1.0 4.13 1950.
G 2.0 3.60 1950.
G 3.0 1.03 1950.
G 4.0 .87 1950.
G 5.0 .33 1950.
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ENORTHWEST APPENDIX B B-55 B-56
'Oeople. Vision * Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. l1119/2003 TIMEt 23. 4.56
/PLANr NAME. CCS HETEOROLOGICAL INSTRUMENTATION
DATA PERIOD. JFD 1996-1999 WIND SEISORS H2ICHT. 10.0 METERS
2TY5 OF RELEASE. GROUND LIVE:. RELEASE DELTA-T 1SIGHTS4 10 - 7S METERS
SOURCE OF DATA$ MET DATA TAKEN FROM FRAMATOEZ JrD FILES TOR 96-99
CC4ENTS. input file, P96-99-?.ip output file; P96-99-F.out sigma.desert * P-C
PROGRA)V., PAVAN, 10/76, 3179 REVISION. IMPLEMENTTA.ON oP REGULATORY GUIDE 1.145

osr ZX=CLUSION BODNlARY CALCULATIONS,
O E SECTOR BOUNDARY DIS-ANCE . 1950.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTORS ARE NOT USED.

FUILDIY WAKE CRrDS1 ALLOD. C. .s A. 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDEMD VALUES OF cxI/o AND THE FREQUENCY NM WHICH THAT VALUS IS REACHED CR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

o 3.733E-04 2.491E-04 1.576E-04 1.959E-04 1.052E-04 8.3012-05 7.7943-05 6.591E-05 s.254e-05 5.2011-05
1.410 2.782 6.915 7.986 12.967 13.556 17.156 21.290 22.290 29.090

.06637 .13180 .32784 .37361 .61565 .64266 .81333 1.00929 1.05670 1.37907
C 3.962e-0s 3.506Z-05 3.505E-OS 3.2S41-05 3.1S22-8S 2.6441-CS 2.1941-CS 2.1031E-O5 1.8SE-OS 1.759E-OS

29.957 33.424 3S.757 42.290 42.624 45.624 51.024 53.157 53.227 S4.293
1.42016 1.53451 1.69513 2.00486 2.02067 2.16289 2.41890 2.52003 2.52331 2.S7388

0 1.733B-OS 1.654E-05 1.318Z-05 1.31tt-05 1.16SE-0S 1.1012-05 1.0541-05 9.662E-06 8.0221-06 8.249E-06
S7.627 63.360 63.494 66.360 68.294 71.160 71.227 71.315 73.448 76.182

2.73191 3.00372 3.01004 3.14594 3.23760 3.37350 3.37666 3.38083 3.48196 3.61155
O 7.972E-C6 7.009B-06 6.596E-C6 5.863E-06 5.0801-06 4.393E-06 4.080E-06 3.942E-06 3.6931-06 3.531E-06

76.382 79.048 79.849 81.782 82.162 84.449 84.71S 85.162 85.466 86.666
3.62103 3.74745 3.78538 3.87703 3.89600 4.00346 4.01610 4.03822 4.05170 4.10859

0 2.70SE-06 2.6571-06 2.017E-06 2.0041-06 1.9541-06 1.5941-06 1.S599-06 1.3601-06 1.334E-06 1.026E-06
87.000 87.600 88.200 88.733 88.866 89.333 90.333 90.666 91.233 91.533

4.12439 4.15284 4.18128 4.20657 4.21239 4.23501 4.28242 4.29822 4.32035 4.33931
0 9.9922-07 8.159E-07 7.989E-07 7:711Z-07 6.82SE-07 6.153Z-07 5.198E-07 5.114Z-07 4.0891-07 3.920Z-07

92.200 92.600 92.866 94.867 95.467 95.S33 96.133 96.800 96.867 97.600
4.37091 4.389s8 4.40262 4.49734 4.52578 4.52894 4.5S739 4.58899 4.59215 4.624692

0 3.491E-07 3.1192-07 2.609E-07 1.95SE-07 1.5631-07 1.2042-07
97.867 98.4CO 98.733 99.333 99.800 100.000

4.63956 4.66485 4.68065 4.70909 4.73122 4.74070

--- - ----- -A
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ENERGY Page No. Cont'd on page0 NORTHWEST APPENDIX B - B
People- Vision.- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

D XI0 PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
OR-ERED X/O-FEOtUENCY VALUES, AND AS
PLOT-E= ON A LOG-NORMAL GRAPH.)

0 PERCENT OF TIME CH:/O IS EQUALED OR EXCEEDED
CHN)J WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER fHE TOTAL TIME INTO THIS SECTOR ONLY

HANDCHECK GRAPH.
HAN )CHECX GRAPH.
PANDCHECK GRAPH,
HANDCHECX GRAPH.
HAb70CHECX GRAPH.
HA!IDCHECK GRAPH.
HA.NDCHECR GRAPH,
HANDCHECK GRAPH,
RkNDCHECK GRAPH,

SLOPE LT -1.0 PCR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FCR LCW PERCENTAGES.
SLOPE LT 1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT * .0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LOW PERCENTAGES.

XSAVE t 23 -
XSAVE ( 31-
XSAVE t 4).
XSAVE ( 5).
XSAVE t 6)-
XSAVE: 7).
XSAVE ( 8)-
XSAVE( 9).
XSAVE(10).

. 37a
1.378
2.003
3.001
3.370
3.608
3.744
3. 874
4.105

I K I
1' 1
13 2
13 3
13 4
13 5
13 6
13 7
13 8
13 9
13 10

XQSAVEt3, 13
-7.89311
-8.76654
-9.86416

-10.33296
11.00948

- 11.41681
* 11.70542
-11.86825
-12.04686
-32.55917

XQINTIX,1) XQSLOP(K,1)
-13.10971 -1.62607
-15.03985 -2.34871
-16.73080 -3.11606
18.38447 -3.92147

-25.81873 -7.87447
-28.51189 9.34699
-29.04175 -9.64168
32.20620 -11.4:829

-45.64285 -19.02883
NUMX0(K). 10

BACK EXTRAPOLATION FOR I PERCENTILE.
4.375E-04 .047
2.5952-04 .142
2.001E.04 .237
1.3033-04 .474
9.320E-05 .711
7.277E-05 .948
5.969E-05 1.185
5.0D8E-05 1.422
4.138E-05 1.659
3.495E-05 1.896
2.941E-05 2.133
2.472E-05 2.370
2.107E CS 2.607
1.817E-05 2.844
1.514E-05 3.C81
1.167E-05 3.318
8.816E-06 3.556
6.583E*06 3.793
4.172E-06 4.030

0 1.24BE-04 0.5
CANNUAL AVERAGE . 6.50E-06
DK. 13 FIVEXO(K)- 1.248E-04

1.000
3.000
5.000

10.000
15.000
20 .0 0
25.000
30.000
35.000
40.000
45.000
50.000
55.030
60.C00
65.000
70.000
75.000

80 .000
85.0oc
10.55

FIVEPR(K )1O.547

)I RI



ENERGY Page No. Contd on page
NORTHWEST APPENDIX B B-Q B-58

°oopll * Vislon * Sok otins Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEa 11/19/2003 TIMEs 23. 4.56
/PLAT NAMES. CGS METEOROLOGICAL INSTRUMENATION

DATA PERIOD. JFD 1996-1999 VIND SENSORS E:IGUT. 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DtLTA-T HERIGrTS IO - 75 Y4ETERS
SOURCE OF DATA, MET DATA TArEN FROM FMAATOME JFD FILES FOR 96-99
CC*SNTS. input file. P96-99-F.inp Output file, P96-99-F.ut sigmA-desert * P-G
PROGRAM4 PAVAN. 10/76. 8/79 REVISION. IMPLOMENTATION OF REG'LATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/a CALCULATIONS FOR THE ESE SECTOR.
STAeILITY wNNOSPuED FREQUENCY DISTANCE TERRAIN NT EFF PLUME NS SiGOA-Y sIcKA-z MEANDER-SY CHIN1 VALUES (SEC/CUBIC METER)CLASS MZTER/SEc PERCENT METERS METERS METERS METERS METERS ME.ERS MEANDER BLDG WAKE USEDAT 10.0 METERS CA.1431.SO.METERS

A O.4

A 2.0
A 3.0
A 4.0
A 5.0
A 6.0A 6 .0A e.o
A 10.0
a 13.0

B .4
B 1.0
B 2.0
B 3.0

4.0

5.093 6.0
B 8.0
E 10.0
B 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

E .4
E 1.0
1 2.C
E 3.0
I 4.C
E S.C
E 6.0
E 8.0
E 10.0
£ 13.0
a 18.0

.24

.84
1.19

.65

.19

.23

.23

.42

.23

.21

1950 .
1950.
1950 .
1950 .
1950.
1950.
1950.
1950.
1950.
1950.

.04 3950.

.21 1950.

.31 1950.

.27 1950.

.27 1950.

.23 1950.

.27 1950.

.19 1950.

.06 1950.

.15 1950.

.04 1950.

.11 1950.

.34 1950.

.46 1950.

.11 1950.

.21 1950.

.27 1950.

.19 1950.

.34 1950.

.31 1950.

.36
1.49
1.91
2.45
2.45
1.80
2.07
3.94
1.95

.69

.08

.89
3.44
5.40
5.82
5.S1
6.16
5.36
5.18
2.45

.77

.09

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
:950.
:950.
1950.

0. 0. 556.3 364.0 S56.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 5S6.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 SS6.3
0. 0. SS6.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. C. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 32C.6 240.6 32C.6
0. 0. 320.6 240.6 32C.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
o. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 114.1 75.2 104.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 15.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0. 0. 195.7 22.3 195.7
0. 0. 195.1 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. o. 488.9 3.2 488.9
0. 0. 488.9 3.2 485.9
0. 0. 488.9 3.2 480.9
0. 0. 480.9 3.2 410.9
0. 0. 488.9 3.2 488.9
0. 0. 408.9 3.2 488.9

3.701t-06 3.693Z-06 3.6932-06
:.563E-06 1.5591-06 1.5591-06
7.728E-07 7.7110-07 7.711E.07
5.209E-07 5.1980-07 5.29SE-07
3.9291-07 3.9200-07 3.920E-07
3.126E-07 3.1191-07 3.1190-07
2.614E-07 2.6090-C7 2.609E-07
1.959E-07 1.995C-07 1.95sE-07
1.566V-07 1.563E-07 1.S63E-07
1.206E-07 1.2040-07 1.2040.07

9.7190-06 9.662E-06 9.662E-06
4.1C4E-06 4.0001-06 4.0801-06
2.029E-06 2.017Z-06 2.017E-06
1.36SE-06 1.360E-06 1.360E-06
1.032E-06 1.026E-06 1.026E-06
8.20SE-01 8.159E-07 8 .1s5-07
6.86SE-5 7 6.8250-07 6.82SE-07
5.1442-07 5.114t-01 5.114E-07
4.113E-07 4.089E-07 4.098E-07
3.168E-07 3.149E-01 3.14SE-07

1.9100-OS 1.888E-05 1.s888-05
8.064E-06 7.972E-06 7.972E-06
3.980E-06 3.942r-06 3.942E-06
2.688E-06 2.6s7E-06 2.657E-06
2.027Z-06 2.0042-06 3.004E-06
1.6132-06 1.5940-06 1.5943 06
1.349E-06 1.334t-06 1.334E-06
1.011E-06 9.992E-07 9.9920-07
8.0820-07 7.989E-07 7.989E-07
6.22SE-07 6.130-07 6.153E-07

8.742E-05 8.301E-OS 8.301E-OS
3.6910-OS 3.s0SE-OS 3.0505-05
1.82sE-OS 1.733E-OS 1.733E-05
1.2300-05 1.168E-05 1.16sE-05
9.279E-06 8.8110-06 8.811E-06
7.3822-06 7.0091-06 7.009E-06
6.174E-06 5.8631-06 5.8631-06
4.626E-06 4.3932-06 4.393E-06
3.699E-06 3.513E-06 3.513E-06
2.849E.06 2.7050-06 2.705t-06
2.0583.06 1.9542-06 1.954E-06

1.722E-04 1.5590-04 1.559E-04
7.269E-05 6.580E-05 6.S81s-05
3.59sE-05 3.254E-OS 3.254E-05
2.423E-OS 2.194E-05 2.1942.05
1.827E-05 1.654E-05 1.6S4E0OS
1.454E-05 1.316E-05 1.316E-05
1.2162-05 1.1010E-OS l.1OE-05
9.112E-06 8.249E-06 8.2491-06
7.28sE-06 6.S960-06 6696E.06
5.6111-06 5.0800-06 5.080E-06
4.0531-06 3.6700-06 3.6700-06

2.935t-04 2.491E-04 2.493E-04
1.239E-04 1.052Z-04 1.052E-04
6.123E-OS 5.2010-05 5.2012-OS
4.1312-05 3.5060-05 3.5060-05
3.11sE-05 2.644E-OS 2.644E-0O
2.47E.0OS 2.103E-05 2.103E-OS
2.073E-05 1.7592-05 1.7590-05
1.553E-OS 1.3180-OS 1.2180-OS

4.828E-04 3.733E-04 3.733E-04
2.0392-04 1.576Z-04 1.576E-04
1.006E-04 7.7940-CS 7.794E-OS
6.795E-OS 5.254E-OS 5.254E-05
S.12SE-OS 3.962E-0S 3.962E-05
4.0770-OS 3.152E-OS 3.152E-05

P .4 .85
r 1.0 3.10
r 2.0 5.36
F 3.0 3.87
r 4.0 3.94
F 5.0 2.07
V 6.0 1.01
F 8.0 .54

G .4 .86
G 1.0 2.53
C 2.0 3.71
G 3.0 1.68
G 4.0 .54
G 5.0 .19
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NORTHWEST APPENDIX B B-58 B-59
Peoples Vision. Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

.USNRC COMPUTER CODE PAVAN, VERSION 2.0 RUN DATE 11/19/2003 TIME, 23. 4.56
/PLANT NAME. CGS METECROLOGICAL INSTRUMENTATIOIO

DATA PERIOD. JFD 1996-1999 WIND SESSCRS REISHT, 10.0 KETERS

TYPE OF RELEASES GROUND LEE RELEASE DELTA-T HEIGHTS, 10 - 75 METERS
SOCRCZ OF DATA. MET DATA TAKEN FROM FRAXATOME aFD FILES FOR 96-99
COP'IENTS. input file, P96-99-F.inp output file. P96-99-F.out signa-desert * P-C
PROGRAM. PAVAY, 10/76. 8/79 REVISION, IMPLEMEN-ATION CF REGULATORY GUIDE 1.145

OS1.E EXCLUSION BOUNDARY CALCULATMONSi

0 ESE SECTOR BOUNDARY DISTANCE - 1950.0 METERS
DrESERT SICMA VALUES USED. MEANDER IS JSCLUDED ru THESE VALUES- RC 1.145 MEANDER FACTORS ARE NOT USED.
BUILDING WAKE CREDIT ALLCWED, C. .5 A. 2861. D. 70.0

CORRECTION FACTORS USED IN THE AN.XUAL AVERAGE CALCULATIONS.
OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQCUECY WITH WgICH THAT VALUE IS REACHED OR EXCEEDED.

THE TOP NUMBER IS THE CHI/Q. THE MIDDLE HUNBER IS THE FREQUEN-Y NORMALIZED TO THIS SECTOR.
THE THIRD NIJMBER IS 'HE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.491E-04 1.5762-04 I.559E-04 I.CS2E-04 8.3018-0S 7.794E-.5 6.581E-05 5.254E-05 5.201E-05
.a62 1.712 4.238 5.131 8.231 8.595 12.308 15.752 27.436 22.794

.07118 .14140 .35000 .42370 .67970 .709s0 1.01637 1.30062 1.43989 1.88237
o 3.962E-O5 3.506Eo05 3.SOSE-os 3.2S4E-OS 3.152E-05 2.644E-05 2.1943-05 2.103E-05 1.88BE-OS 1.759E-05

23.330 27.196 28.688 34.085 34.276 38.218 44.035 46.102 46.142 47.213
1.92661 2.24583 2.06909 2.01473 2.83053 3.15607 3.63648 3.80715 3.81042 3.89892

0 1.733E-05 1.654E-05 1.31SEo05 1.316E-05 1.16SE-05 1.101E-05 9.6623-06 8.81IE-06 8.249E-06 7.972s-c6
49.127 54.638 55.174 61.336 63.785 69.143 69.181 71.631 77.410 77.524

4.05695 4.51207 4.55631 5.06516 5.26744 5.70992 5.71304 5.91532 6.39256 6.40204
0 7.009Z-06 6.S96E-06 S.963E-06 5.080E-C6 4.391E-06 4.083E-06 3.9427-c6 3.693E-06 3.67CE506 I.s13E-06

79.323 81.773 83.839 84.6cs 88.547 88.662 89.006 89.245 S9.322 51.274
6.55059 6.75286 6.92354 6.98675 7.31228 7.32176 7.35021 7.36997 7.37630 7.53748

0 2.72SE-06 2.657E-06 2.017E-06 2.004E-C6 1.954E-06 1.594E-06 1.559E-06 1.360E-06 1.334E-06 1.0262-06
91.963 92.422 92.728 92.843 92.920 93.188 94.030 94.297 94.565 94.833

7.59437 7.63230 7.65758 7.66707 7.67339 7.69551 7.76504 7.78717 7.80929 7.83141
0 9.992e-07 8.2s9E-07 7.989E-07 7.711E-07 6.2SE-07 6.1532-07 5.19SE-07 5.1142-07 4.089E-07 3.92CE-07

9S.025 95.254 95.599 96.765 97.053 97.359 98.010 98.201 98.278 98.469
7.84722 7.86618 7.89463 7.99260 8.01473 8.04001 8.09374 8.10954 6.11566 6.13167

0 3.149E-07 3.219E-07 2.609E-07 1.9550-07 1.563E-07 1.2042-07
98.622 98.852 99.081 99.502 99.732 100.000

8.14431 8.16327 8.18224 8.217co 8.23597 6.25809
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NORTHWEST APPENDIXB B-59 B-60
aeople . Vision -Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O XiO PERCENTILES
(RASED ON THE UPPER ENVEGOPE OF THE
ORDERED X/0-FREQUENCY VALUES, AND AS
PLOTTED ON A LOG-NORKAL GRAPH.)

O PERCENT OF TIME CNS/O IS EQUALED OR EXCEEDED
CHI/Q W1TH RESPECT TO WHEN THE WIND BLOWS

SEC/CU3'C METER THE TOTAL TIME INTO THIS SECTOR ONLY

NAXDCNECX GRAPHs
RANSDCH GRAPH.
HINDCdECX GRAPH.
ARNDOC(CCX GRAPH.

HANADCECK GRAPHd
HANDCHEtC GRAPH.
RANDCRECK GRAPH.
NANDCNECX GRAPHd
HANDCIECX GRAPH,
NANDOiECX GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPZ LT -1.0 FOR LOW PERCINTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGZS.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -2.0 POR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE ( 2).
XSAVE t 31.
XSAVE t 4).
XSAVE ( S).
XSAVY C 6).
XSAVE t 7).
XSAVZ S I .
XSAVE I 9).
XSAVE (10) .
ZSAVECli).

.423
1.880
2 .812
4 .509
5.706
6.389
6.749
6.920
7.308
7.534

0 X I XQSAVE(X.S) X0QNTtX.S) XQSLOP(K.I-
14 1 -7.89311 -22.89450 -1.56779
14 2 -8.76654 -13.98449 -1.98177
14 3 -9.86416 -15.59954 -2.75857
14 4 -10.33296 -16.34961 -3.15145
14 5 -11.00948 -17.03407 -3.55538
14 6 -11.41681 -19.41735 -5.06384
14 7 -11.70542 -23.79038 -7.93528
14 B -11.92912 -25.52002 -9.09243
14 9 -12.04686 -26.99855 -10.09022
14 10 -12.33547 -32.60150 -13.94502
14 11 -12.55917

3 .489E-04
2 .058E-04
1 .580E-04
9.779E-05
7.2302-CS
5.777E-05
4.682E OS
3.788E-05
3.138Z-05
2.6041-05
2.201E-05
1.887E-05
1.636t-05
1.410E-05
1.227E-05
1 .067E-05
8.950E-06
7 .215E-06
5.454E-06
3.897E-06

NUMXQIEX). 11
.0S3
.248
.413
.826

1.239
1.652
2.065
2.477
2.890
3.303
3.716
4.129
4 .542
4.95S
5.368
5.781
6.194
6.606
7.019
7.432

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40 .000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
S5.000
90.000

6.05

VEPR(IC). 6.055

0 1.393E-04 0.5
OANNUAL AVERAGE - 8.41E-06
OK. 14 PIVEXQ(X). 1.3931-04
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SNORTHWEST APPENDIX B B-60 B 61
People- Vision- Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier__

lUSNRC COMPUT7ER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TINE, 23, 4.56
/PLANT NAME, CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD, 3FD 1996-1999 WIND SENSORS HEICHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEICHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKES FROM FRAMATOME 3FD FSLES FOR 96-99
COMMENTS input file. P96-99-F.inp output file. P96-99-F.out sigma.desert . P*G
PROGRAM: PAVAN, 10/76. 8/79 REVISION. IMPLEMEN-A-ION OP REGULATORY GUIDE 1.145

OPARAMETER VAL ES FOR THE C.I/Q CALCULATIONS FOR THE SE SECTOR.
STABILITY WIN`SPEED FREOUESCY DISTANCE TERRAIN BT EFF PLUME FT SIGMA-Y SIGMA-Z MEANDER-SY CHI/Q VALUES ISEC/CUB:C METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS ME-ERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4 .21 1950.
A 1.0 .713 1952.
A 2.0 1.42 1950.
A 3.0 .78 1950.
A 4.0 .55 1950.
A 5.0 .12 1950.
A 6.0 .15 1950.
A 8.0 .17 1950.
A 10.0 .12 1950.
A 13.0 .09 1950.

B .4 .o0 1950.
B 1.0 .23 1950.
B 2.0 .35 1950.
B 3.0 .26 1950.
B 4.0 .35 1950.
B 5.0 .15 1950.
B 6.0 .12 1950.
B 8.0 .06 1950.

B 10.0 .03 1950.

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0

D .4
D 1.0
D 2.0
D 3.0
C 4.0

D 5.0
D 6.0
0 8.0

D 10.0
D 13.0
n 18.0

.03 1950.

.09 1950.

.46 1950.

.49 1950.

.20 1950.

.20 1950.

.12 1950.

.09 1950.

.20 1950.

.26 1950.
1.05 1950.
4.33 19SO.
4.30 1950.
3.81 1950.
2.85 1950.
2.12 1950.
1.48 1950.

.81 1950.

.46 1950.
.06 1950.

0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.1 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 3. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

o. 0. 320.6 240.6 320.6
3. 0. 320.6 240.6 320.6
3. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
o. 0. 320.6 340.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 252.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

3.701E-06 3.693E-06 3.693E-06
1.5631-06 1.559E-06 1.559E-06
7.728E-07 7.711E-07 7.711E-07
5.209E-07 5.198E-07 5.198E-07
3.929Z-07 3.920E-07 3.920E-07
3.126E-07 3.119E-07 3.119E-07
2.614E-07 2.609E.07 2.609E-07
1.959E-07 1.955E-07 1.955E.37
1.566E-07 1.563E-07 1.563E-07
1.206E-07 1.2048-07 1.204E-07

9.719E-06 9.6622-06 9.662E-06
4.104E-06 4.08CE-06 4.080E-06
2.029E-C6 2.017E-06 2.017E-06
1.368E-C6 1.36CE-06 1.360E-06
1.032E-06 1.026E.06 1.026E-06
8.209E-07 8.159E-07 8.159E-07
6.865E-07 6.8252-07 6.825E-07
5.144E-07 5.114E-07 5.124E-07
4.113E-07 4.0893-07 4.089E-07

:.91OE-05 1.8882-05 1.888E-05
8.064E-06 7.972E-06 7.972E-06
3.988E-06 3.942E-06 3.942E-06
2.6882-06 2.657E-06 2.657E-06
2.027E-06 2.CC4E-06 2.004E-06
1.613E-06 1.594E-06 1.5942-C6
1.349E-06 1.334E-06 1.334E-C6
1.011E-06 9.992E-07 9.992E-07
8.082E-I7 7.989E-07 7.989E-07

8.742g-05 8.3013-05 8.301E-05
3.691E-05 3.505E-OS 3.5052-05
1.825E-0S 1.733E.05 1.733E-0S
1.230E-05 1.168E-OS 1.166E-OS
9.279E-06 8.811E-06 5.8112-06
7.382E-06 7.009E-06 7.009E-06
6.174E-06 5.863E-06 5.863E-06
4.626E-C6 4.393E-06 4.393E-C6
3.699E-06 3.513E.06 3.513E-06
2.849E-06 2.705E-06 2.705E-06

2.0!5E-06 1.954E-06 1.954E-06
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E .4
E 1.0
E 2.0
2 3.0
C 4.0
E 5.0
E 6.0
E 8.0
E 10.0
2 13.0

.6Z 19S0.
2.32 1950.
5.99 1950.
7.00 1950.
5.61 1950.
4.48 1950.
3.57 1950.
3.25 1950.

.90 1950.

.29 1950.

F .4 .77 195O.
7 1.0 2.79 1950.
F 2.0 6.74 1950.
F 3.0 4.71 1950.
F 4.0 4.07 1950.
F 5.0 1.48 1950.
F 6.0 .58 1950.
F 8.0 .06 1950.

G .4 .86 1950.
G 1.0 2.53 1950.
a 2.0 6.13 1950.
G 3.0 3.61 1950.
G 4.0 2.03 1950.
C 5.0 .17 1950.
G 6.0 .06 1950.

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 295.7 22.3 195.7

S. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 333.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 458.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9

1.7221-04 1.5598-04 1.559E-04
7.269E-05 6.581X-05 6.581E-05
3.595V-05 3.2542-05 3.254E.05
2.423K-OS 2.194E-OS 2.194E-05
1.827E-05 1.654E-05 1.654E-05
1.454Z-05 .316E-05 1.3162-05
1.2161-05 1.101E-05 1.101-05
9.112E-06 8.249Z-06 8.249E-06
7.285E-06 6.596E-06 6.596E-06
5.6111-06 5.080E-06 5.080E-06

2.935E-04 2.491E-04 2.4921-04
1.239E-04 1.052Z-04 1.052E-04
6.128E-05 5.201E-05 5.201E-05
4.131E-05 3.506E-05 3.506E-05
3.11SE-05 2.644E-05 2.644E-05
2.478E-05 2.103E-05 2.103E-05
2.073E-05 1.759E-05 1.759E-05
1.5532-05 1.318E-OS 1.318E-OS

4.828E-04 3.733E-04 3.733E-04
2.039E-04 1.576E-04 1.576E-04
1.008E-04 7.794E-05 7.794E-05
6.795K-05 5.254K-05 5.254E-05
5.125E-05 3.9621-05 3.962E-05
4.077E-05 3.152K-os 3.152E-CS
3.410E-05 2.637E-05 2.637E-05
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lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUI DATE. 11/19/2003 TIMEs 23, 4,56
/PLANT NAME. CGS METE1ROLOGICAL INSTRUMENTATION

DATA PERIOD. JPD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRRAATOME JFD FILES FOR 96 99
COMENTS. input file. P96*99-F.inp output file. P96-99-P.out sigma-desert . P-C
PROGRAM. PAVAN. 10/76, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS.
0 SE SECTOR BOUNDARY DISTANCE . 1950.0 METERS

ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 MEANDER FACTORS ARE NOT USED.
BUILDINC WAKE CREDIT ALLOWEDs C- .5 A- 2861. D. 71.0
CORRECTION FACTORS USED IN :HE ANNUAL AVERAGE CALCULATIONS.

2BELOW ARE PRINTED THE ORDERED VALUES OF CHI/O AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED GR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.

THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.491E-04 1.576E-C4 1.559E-C4 1.052E.04 8.301E-05 7.794Z-05 6.581E-05 5.254E-05 5.2ClE-05
.863 1.626 4.156 4.758 7.548 7.803 13.935 16.259 :9.892 26.633

.09383 .17705 .45202 .51753 .82095 .84873 1.51561 1.76845 2.16352 2.89677
0 3.962E-05 3.506E-05 3.50SE-05 3.254E-05 3.152E-05 2.644E 05 2.637;-05 2.194E-05 2.103E.05 1.888EI05

28.667 13.375 34.421 40.407 41.581 44.650 44.708 51.711 53.193 53.223
3.11801 3.63002 3.74380 4.39487 4.41384 4.85631 4.86263 5.62433 5.78552 5.78879

0 1.759E-05 1.733E0OS 1.654E-05 1.318E-05 1.316E-0S 1.168E-05 1.101E-05 9.662E-06 8.811E.06 8.249E-06
53.804 58.134 63.742 63.800 68.275 72.576 76.150 76.227 80.034 83.288

5.85201 6.32293 6.93292 6.93924 7.42596 7.89373 8.28247 8.29081 8.70484 9.05882
0 7.972E-06 7.009E-06 6.596E-06 5.863E.06 5.080E-06 4.393E-06 4.080E-06 3.942E-06 3.693E-06 3.513E-06

83.375 86.223 87.124 89.245 89.536 91.018 91.250 91.715 91.922 92.735
9.06930 9.37o04 9.47602 9.70674 9.73834 9.89953 9.92481 9.97538 9.99784 10.08634

0 2.705E-06 2.657E-06 2.017E-06 2.004E.06 1.954E-06 1.594E-06 1.559E-06 I.360E-06 1.334E-06 I.026E-06
93.200 93.694 94.043 94.246 94.305 94.508 95.234 95.496 95.612 95.961

10.13691 10.19064 10.22856 10.25069 10.25701 10.27913 10.35814 10.38659 10.39923 10.43716
0 9.992E-07 8.159E*07 7.989E-07 7.711E-07 6.825E-07 5.198E 07 S.14E-07 4.089E.07 3.920E,07 1.119E-07

96.048 96.193 96.397 97.821 97.937 98.721 98.780 98.80S 99.361 99.477
10.44664 10.46244 10.48457 10.63943 10.65207 10.73741 10.74373 10.746d9 :0.8C694 10.81959

0 2.609E-07 1.95SE-07 1.561E-07 1.204E-07
99.622 99.797 99.913 100.000

1C.83539 10.85435 10.86699 10.97648
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0 X/Q PERCENTILES
(BASED ON THE UPPER ESVELOPE OF THE

ORDERED X/O-FREQUENCY VALUES. AND AS
PLOTTED ON A LOG-NORK.AL GRAPH.)

O PERCENT OF TIME CHI/1 IS EOUALED OR EXCEEDED
CJ/Q IW1I7 RESPECT TO WHEN THE WNM BLWS

SEZC/CUIC METER THE TOTAL TINE INTO THIS SECTOR ONLY

;ANDCHECE GRAPHS
HAIDCHECK GRAPH.
HA1DCKECK GRAPH.
RANDCHECK GRAPH.
HANDCHECE GRAPH.
HAWICHECK GRAPH,
HANDHECK GRAPHt
HALNOCECK GRAPHK
HANDCCECK GRAPHA

SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 2).
SLOPE LT -1.0 FOR LOXW PERCENTAGES. XSAVEC 3).
SLOPE LT -1.0 FOR LOW PERCEN-AGES. XSAVEZ 4)-
SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 5)-
SLOPE LT -1.0 FOR LOW PERCE`TAGES. XSAVE( 6)-
SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 7).
SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVZE 8).
SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 9).
SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE(10).

.517
2.894
4.391
6.929
8 .279
9.055
9.375
9.704

10.083
0 K I XQSAVZ:K.1) XQIIT(K.I) XOSLOPCR.I)

IS 1 -7.89311 -12.87549 -1.60237
1s 2 -8.76654 -12.98201 -1.64391

15 3 -9.66416 -14.55278 -2.47211
15 4 -10.33296 -15.44553 -2.99511
15 5 -11.00948 -17.39104 -4.30868
IS 6 -11.41681 -19.54949 -5.66537
15 7 -11.70S42 -22.97431 -8.42626
is 8 -11.86825 -24.00465 -9.20799
is 9 -12.04686 -42.55036 -23.48894
i5 10 -12.55917 XniXo(K). 10

3.480E-04 .109 1.000
2.002E-04 .326 3.000
1. X5S-04 .544 5.000
1.OOIE-04 1.088 20.000
7.722E-05 1.631 15.000
6.362Z-05 2.175 20.000
5.442E-05 2.719 25.000
4.56SE-05 3.263 30.000
3.840K-OS 3.807 35.000
3.293E-05 4.351 40.000
2.790Z-05 4.894 45.000
2.391E-OS 5.438 50.000
2.074E-05 5.982 55.000
1.817E-05 6.526 60.000
1.583E-05 7.070 65.000
1.338E-05 7.614 70.000
1.1413-05 8.157 75.000
9.399E-06 8.701 80.000
7.498E-06 9.245 e5.000
5.242E-C6 9.789 90.000

0 1.589t-04 0.5 4.60
OANYUAL AVERAGE . 1.24E-05
OK. 15 PIVEXOIX). 1.589E-04 FIVEPRCE). 4.597
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lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEt 11/19/2003 TIiE.6 23. 4.56
/PLANT NAME. CGS METEOROLOGICAL I sTRUMENIATICN

DATA PERIOD. JFD 1996-1999 WIND SENSCRS HEIGfT, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. ME. DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS, input file. P96-99-F.inp output files P96-99*F.Out sigma.desert * P-G
PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/O CALCULATIONS FOR THE SSE SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME HT SICMA-Y SICKA-Z MEANDER-SY *- CH:/Q VALUES (SEC/CU3:C METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 13.0
A 18.0

.25 1950.

.89 1950.
2,82 1950.
1 l.79 1950.
.89 1950.

1.03 1950.
.56 1950.
.36 1950.
.03 195O.
.03 1950.

B .4 .13 1950.
B 1.0 .40 1950.
a 2.0 .66 1950.
3 3.0 .73 1950.
9 4.0 .33 1950.
B 5.0 .27 1950.
B 6.0 .10 1950.
a 8.0 .13 1950.

C .4
C 1.0
C 2.0
C 3.0
C 4.3
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

O .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.07 1950.
.20 1950.
.56 1950.
.a3 1950.
.53 1950.
.36 1950.
.23 1950.
.30 1950.
.03 1950.
.03 1950.

.32 1950.

1.33 1950.
4.24 1950.
4.77 1950.
4.27 1950.
2.78 1950.
1.56 1950.
1.62 1950.

.50 1950.
.10 1950.
.10 1950.

0. 0. 556.3 364.0 556.3
0. 0. S56.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3
0. 0. 556.3 364.0 556.3

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
a. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6

C. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 134.1 75.2 114.3
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 134.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1
0. 0. 114.1 75.2 114.1

3.701E-06 1.6912-06 1.693e-06
1.563E206 :.559E-C6 1.s9e-0C6
7.728E-07 7.711E-07 7.711E-07
5.209E-07 5.198E-07 5.198E-07
1.929E607 3.920E-07 3.920E-07
3.126E-07 3.119E-07 3.119E-07
2.614E-07 2.609E-07 2.609E-07
1.959E-07 1.955E-07 1.955E-C7
1.206E-07 1.204E-07 1.2C4z-07
8.715E-08 8.695E.08 8.69SE-0O

9.719E-06 9.662E-06 9.662E-06
4.104E-06 4.08CE-06 4.0801-06
2.029E-06 2.017E-06 2.C17E-06
1.360E-C6 1.360E-06 1.360E-06
1.032E-06 1.026E-06 1.026E6-6
8.208E-07 8.3596.07 8.159E-07
6.86SE 07 6.825E-07 6.825E-07
5.144E107 5.114E-07 5.114E-07

1.910E-C5 1.886E-05 1.888E-05
8.064E-06 7.972E-06 7.972E-06
3.988E-06 3.942E-06 3.942E-06
2.688E-06 2.657E-06 2.657E-C6
2.027E-06 2.004E-06 2.0046-06
1.613E-C6 1.594E-06 1.S94E-06
1.349E5C6 1.334E-06 1.334E-06
1.01:E-06 9.992E-07 9.992E 07
8.C82E-07 7.989E-07 7.9B9E-07
6.225E-07 6.153E-07 6.153E-07

8.742E-05 8.301E-05 8.301E-05
3.691E-05 3.505E-05 3.505E-05
1.825E-IS 1.733E-CS 1.7331-05
1.230E-05 1.160E-CS 1.169E-CS
9.279E-06 6.811E0C6 8.811E 06
7.382E-06 7.009E606 7.009E-06
6.1746-C6 s.863e-06 5.863E-06
4.626E-06 4.393E-06 4.393E-06
3.699E-06 3.513E-06 3.513E-06
2.849E-06 2.705E-06 2.705E-06
2.058E006 1.954£-06 1.954E-06
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E .4
E 2.5
E 2.0
E 3.0
Z 4.0
x S.0
E 6.0
E 3.0
3 10.0
E 11.0

.47 19S0.
1.82 1950.
7.09 1950.
5.67 1950.
4.34 1950.
2.45 1950.
1.13 1950.
1.89 1950.

.70 19SO.
.13 1950.

F .4 .75 1950.
F 1.0 2.75 1950.
F 2.0 7.02 19so.
P 3.0 S.53 1950.
F 4.0 1.86 1950.
F S.0 .76 1950.
F 6.0 .13 1950.
F 8.0 .13 1950.

a .4 1.40 1950.
G 2.0 4.11 1950.
C 2.0 8.35 1950.
C 3.0 4.24 1950.
C 4.0 1.06 1950.
C s.0 .03 1950.

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 485.9 3.2 408.9
0. C. 485.9 3.2 488.9
0. 0. 488.9 3.2 418.9
0. 0. 488.9 3.2 489.9
0. 0. 489.9 3.2 488.9
0. 0. 488.9 3.2 485.9

1.722E-04 1.559E-04 1.5590-04
7.269Z-OS 6.58s1-09 6.5813-05
3.595E-05 3.2543-CS 3.254K-OS
2.423E-05 2.194Z-05 2.194E-05
1.827E.05 1.654K-OS 1.6S4E-OS
1.4548-05 1.316E-OS 1.316E-OS
1.216e-e0 1.101E-OS 1.1012-OS
9..112C-06 8.249E-06 6.249E-06
7.28E5-06 6.596E-06 6.596E-06
5.6212.06 3.0800-06 5.0803-06

2.935s-04 2.491Z-04 2.4913-04
1.2398-04 1.052S-04 1.0$22-C4
6.128E-OS 5.2012-0S 5.201K-0s
4.113E-OS 3.506E-OS 3.506E-OS
3.115t-05 2.6443-05 2.6443-OS
2.4783-OS 2.1038-OS 2.103B-oS
2.073-os 1.755KE-OS 1.79E-O05
1.5533-05 1.31SE-OS 1.321E-05

4.8283-04 3.733s-04 3.733Z-04
2.039E-04 1.576E-04 1.S76E-04
1.0083-04 7.7949-OS 7.794E-OS
6.79SE-09 5.254E-OS 5.254E-05
5.1253-05 3.9628-OS 3.9623-OS
4.077B-OS 3.152E-05 3.152E-Os

25291 RI



Page No. Cont'd on page

ENRG APNDX -66 6-67

* NORTHWEST APNI
People Vislion* Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision NO. 0

Mohammed Abu-Shehadeh Ted MessierI

IUSNRC COMPUTER CODE-PAVAN, VERS:oN 2.0 RUN4 DATE: 11/1912003 TIME: 23: 4:56
/PLANT NAME, CGS METEOROWOGICAL INSTRUMENTAfION
DATA PERIOD: JFD 1996-1999 WIND SENSORS HEIGHT: 10.0 METERS
TYPE OP RELEASE. GRCOUND LEVEL RELEASE DELTA-T HEIGHTS: 10 75 METERS
SOURCE 0F DATA: NET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS: input file. P96-99-P.inp output file. P95-99-FPout sigmai-desert . P G
PROGRAM: PAVAN. 10/16. 8/79 REVISION, IMPLEM4ENTATION OP REGULATORY GUIDE 1.145
CSITE EXCLUSION BOUNDTARY CALCULATIONS:
o SSE SECTOR BOUNDARY DISTANCE . 195O0. METERS
ODESERT SIG-MA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MgA%'DER FACTORS ARE HOT USED.
BUILDING WAKE CREDIT AL-OWED: C- .5 A. 2861. D. 70.0
CORRECTICN FACTORS USED IN THE AN4NUAL AVERAGE CALCULATIONS.

OBELOIW ARE PRINTED THE ODRERED VALUES OF 01I/0 AND THE FREQUENCY IC'TH WHICH THAT VALUE IS READIIED CR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NOR.-ALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

a 3.733E-04 2.491E-04 1.576E-04 1.SS9E-C4 1.052E-04 8.3011-OS 7.7943-05 S-S8lE-OS S.254E-05 S.201E-E5
1.402 2.157 6.265 6.738 9.488 9.832 18.162 19.985 24.226 31.251
.13171 .20569 .59760 .64264 .90496 .93581 1.73229 1.90612 2.31067 2.91071

0 3.962E OS 3.506E-05 3.SOSE-05 3.254E-0S l.2,52E-OS 2.644K 05 2.194K-OS 2.103K-OS 1R8BSE-OS 1.759K-OS
32.312 37.045 39.1'71 46.262 46.295 48.151 53.817 54.579 54.645 54.781
3.08185 3.60966 3.73606 4.41244 4.41560 4.59259 5.1130S 5.20574 5.21230 5.22494

0 1.733E-OS 1.614E-05 1.318E-C5 1.316E1-05 1.168E*O5 1.OOOE-OS 9.6629806 8.SIlE-06 8.249E-06 7.972E-08
59.022 63.363 63.496 65.948 70.719 71.846 71.977 76.2S2 78.242 78.339

5.62949 6.04352 6.05617 6.29005 6.74517 6.85263 6.86512 7.27284 7.45299 7.47195
0 7.0091-06 6.596E-06 5.8S3E-06 9.D8,E-IG 4.393K-OS 4.08CE-OS 3.)42E-CE 3.693K-OS 3.513E-06 2.705K-06

81.123 81.619 83.376 83.509 85.132 85.1530 86.093 86.348 96.845 86.944
7.73744 7.80381 7.95216 7.96S00 8.11987 8.15779 8.21152 8.23578 8.28319 8.29267

0 2.657E-06 2.017E-0S 2.004E-06 1.954E 06 1.594E-06 1.559E-06 1.360K-OS 1.334E-05 1.026E-06 9.9921-07
87.773 86.435 61.965 89.065 89.429 90.324 91.051s 91.285 91.616 91.915
8.37168 8.43489 8.48546 8.49494 8.52971 8.61504 8.68458 8.70670 8.73831 8.76675

0 8.1591-07 7.989E-C7 7.711E-07 6.8252.07 6.153E-01 5.1981-07 S.114E-07 1.9201-07 3.1191-07 2.6051-07
92.180 92.213 95.030 95.129 95.162 96.951 97.084 97.979 99.006 99.569
8.79203 8.79529 9.06384 9.07332 9.07648 9.24715 9.25980 9.34513 9.44311 9.49684

0 1.9S5E-07 1.2048-07 8.695K-OR
99.934 99.967 0.0
9.53160 9.53476 9.53792
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'eople Vision* Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/Q PERCENTILES
(BASED ON THE UPPER ENVELOPE OP THE

ORDERED X/Q-FREQUENCY VALUES. AND AS
PLOT.) ON A LOC-NORMAL CRAPH.)

o PERCENT OF T1NE CHI/Q IS EQUALED OR EXCEEDED
CHIN/ WITH RESPECT TO WHEN THE UIND BLO.S

SEC/CUBIC METER THE TOTAL TIME INSD THIS SECTOR ONLY

HANDCHECX GRAPHs
HANDOHECX GRAPHs
HANDCHECK GAPHe
gANDCgECK GRAMPt
HANDCHtCE GRAPH,
HANDCHECK GRAPH.
NANDC SZCK GRAPH t
HANDCHECK GRAPPHs
HANDCHECK GRAPHs

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -I.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES .
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVEC 2).
XSAVE( 3)-
XSAVS E 4).
XSAVE ( 5) .
XSAVE I 6) -
ZSAVE * 7).
XSAVE C 8)-
XSAV E( 9).
XSAVE(10o -

.642
2.978
4.409
6.040
6 .141
7.449
7.734
7.949
8 .208

o K I
16 1
16 2
16 3
16 4
16 B
16 6
16 7
16 a
16 9
16 10

XOSAVECK.I) XOINT(K.I) XOSLOPIK.I1
-7.89311 -12.98725 -1.69626
-B.76654 -13.28689 -1.8B669
-9.86416 -14.79932 -2.61943

-10.33296 -17.84130 -4.40350
-11.00948 -20.62949 -6.20065
-11.35742 -21.32489 -6.66569
-11.70542 -23.52493 -8.17633
-11.86825 -29.18372 -12.16643
-12.04686 -44 .34816 -22 .93253
-12.44382 NUMYOQ(). 20

BACK EXTRAPOLATION FOR 1 PERCENTILE.
4.4341-04 .09S
2.487E-04 .286
1.860E-04 .477
1.20E1-04 .954
9.053E-OS 1.431
7.339E-05 1.908
6.197E-0S 2.384
5.373E-05 2.861
4.557E-OS 3.338
3.887E-05 3.815
3.367Z-05 4.292
2.765E-05 4.769
2.255E-05 5.246
1.866E-0S 5.723
1.527E-05 6.200
1.207E-05 6.677
9.527E-06 7.153
7.449E-06 7.630
4.619E-06 8.107

0 1.8CE-04 0.5
OAHS'.AL AVERAGE . 1.36E-05
0K. 16 FIVEXQ(K). 1.810E-04

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45 .000
50.000
55.000
60 .000
65.000
72.000
75.000
80.000
85.000
5.24

FIVEPR(K). 5.242
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Page No. Cont'd on pageENERGY APPENDIX B B-8 B64 NORTHWEST
People. Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPDTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME: 23. 4.56
/PLANT NAMEN CGS METEOROLOGICAL INSTRUMENTATION

DA-A PERIOD: JFD 1996 1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE: GROUND LEVEL RELEASE DELTA-T HEIGHTS, 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRASATOME JPD FILES FOR 96-99
COMMENTS: input file: P96-99-F.inp output file: P96-99-P.out sigma-desert * P-G
PROGRAM: PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CH1/0 CALCULATIONS FOR THE ALL SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EPF PLUME NT SIGMA-Y SIGMA-Z MEANDER-SY *- CHI/O VALUES tSEC/CUEIC ME.ER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT :10.0 METERS CA-1431.SQ.XETERS

A .4 .35 195O. 0. 0. 556.3 364.0 556.3 3.701E-06 3.693E-06 3.693E-06
A 1.0 1.22 1950. 0. 0. 556.3 364.0 556.3 1.563E-06 1.5S9E-06 1.5S9E-06
A 2.0 2.50 1950. 0. 0. 556.3 364.0 556.3 7.728S-07 7.711E-07 7.711K-07
A 3.0 1.81 1950. 0. 0. 556.3 364.0 556.3 5.209E.07 5.198K-07 5.198E-07
A 4.0 1.41 1950. 0. 0. 556.3 364.0 556.3 3.929E-C7 3.920E-07 3.9202-07
A 5.0 1.02 1950. 0. 0. 556.3 364.0 556.3 3.126E-07 3.1:9E-07 3.119E-C7
A 6.0 .58 1950. 0. 0. 556.3 364.0 556.3 2.614E-07 2.609E-07 2.609E-07
A 8.0 .70 1950. 0. 0. 556.3 364.0 556.3 1.959E-0l 1.955E-07 1.955E-07
A 10.0 .21 1950. 0. 0. 556.3 364.0 556.3 1.566K-07 1.563E-07 1.563E-07
A 13.0 .09 1950. 0. 0. 556.3 364.0 556.3 1.206E-07 1.2C4E-07 1.204E-07
A 18.0 .01 1950. 0. 0. 556.3 364.0 556.3 8.715E-08 8.695E-CS 8.695E-08

3 .4
B 1.0
B 2.0
E 3.0
B 4.0
a 5.0
B 6.C
B 8.0
B 10.0
B 13.0

.09 1950.

.28 1950.

.63 1950.

.67 1950.
.57 1950.
.42 1951.
.23 1950.
.31 1950.
.09 1950.
.07 1950.

C .4 .09 1950.
C 1.C .26 1950.
C 2.0 .61 1950.
C 3.0 .76 19S0.
C 4.0 .SS 1950.
C 5.0 .48 1950.
C 6.0 .32 1950.
C 8.0 .34 1950.
C 10.0 .21 1950.
C 13.0 .07 1950.

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0

D 6.0
D B.C
D 10.0
D 13.0
D 18.0

K .4

E 1.0
E 2.0
E 3.0
E 4.0
E 5.0
E 6.0
K 8.0

K 10.0
K 13.0
E 18.0

F .4
F 1.0
F 2.0
F 3.3
F 4.0
F 5.0
F 6.0
F 8.0
F 10.0
F 13.0

C .4
C 1.0
G 2.0

G 3.0
G 4.C
G 5.0
G 6.0
G 8.O
* 10.0
O 13.0
G 18.0

.36 1950.
1.49 1950.
3.58 1950.
3.74 1950.
3.31 1950.
2.55 1950.
1.73 1950.
2.04 950.
1.03 1950.

.45 1950.

.08 1950.

.61 1950.
2.34 1950.
5.33 1950.
5.02 1950.
4.32 1950.
3.44 19so.
2.59 1951.
2.81 1950.
1.15 195C.
.39 1950.
.05 1950 .

.76 1951.
2.77 1950.
5. 95 1 950.
4.56 1950.
3.20 1950.
1. S 1950.

.63 1950.

.39 1950.

.07 1950.
.03 1950.

1.05 1950.
3. 07 1950.
5.65 1950.
3.12 1950.
1.37 1950.

.34 1950.

.09 0950.

.02 1950.

.01 19S5.

.00 1950.

.00 1950.

0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
C. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 120.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6
0. 0. 320.6 240.6 320.6

0. 0. 253.6 154.7 253.6
O. 0. 353.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 054.7 253.6
0. 0. 253.6 154.7 253.6
0. 0. 253.6 154.7 293.6
0. 0. 253.6 154.7 253.6

0. 0. 114.1 75.2 1141
0. 0. 114.1 75.2 118.1
0. 0. 114.1 75.2 114.1
0. 0. 104.1 75.2 114.1
0. 0. 104.1 75.2 104.1
0. 0. 114.1 75.2 114.0
0. 0. 114.1 75.2 104.1
0. 0. 114.1 75.2 14.1
0. 0. 114.3 75.2 :14.1
0. 0. 124.1 75.2 114.1
0. 0. 114.1 75.2 114.1

0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7
0. 0. 195.7 22.3 195.7

0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 3C3.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. C. 3C3.4 8.4 303.4
0. 0. 303.4 8.4 303.4
0. 0. 303.4 8.4 303.4

0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 498.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 468.9 3.2 488.9
0. 0. 488.9 3.2 488.9
0. 0. 488.9 3.2 488.9

9.719E-06 9.662E-06 9.662E-06
4.104E-06 4.080E-06 4.080E-06
2.029E-06 2.017E-06 2.017E-06
1.368E-06 1.360E-06 1.360K-06
1.032E-06 1.026K-06 1.026E-06
8.208E.C7 8.159E-07 8.159E-C7
6.865K-O7 6.825E 07 6.825E-C7
5.144E-07 5.104E-07 5.114E-07
4.113E-07 4.089K-07 4.089E-07
3.168E-07 3.149E-07 3.149E-07

1.910S-OS 1.888E-OS 1.888E-CS
8.064K-06 7.972E206 7.972E-06
3.988E-06 3.942E-I6 3.942E-C6
2.688E-06 2.657E-06 2.657E-06
2.027E-06 2.004E-06 2.004E-06
1.613E-06 1.594E-06 1.594E-06
1.349K-C6 1.334E-06 1.334EK-6
1.011E-06 9.992E-07 9.992E-07
8.082E-07 7.989E-07 7.989E-07
6.225B-07 6.153E-07 6.153E-07

8.742K-OS 8.301E-CS 8.300E-OS
3.691E-OS 3.505E-OS 3.50SE-CS
1.825E-OS 1.733E-OS 1.733K-OS
1.23CE-OS 1.168E-OS 1.168E-OS
9.279E-06 8.811K-06 8.811EK-6
7.382EK-6 7.009E-06 7.C09E-C6
6.174E-06 5.863E-06 5.863E-06
4.626E-06 4.393-C06 4.393E-06
3.699E-06 3.513E-06 3.513E-06
2.849E-06 2.1CSE-I6 2.705E-06
2.058E-06 1.9546-06 1.954E-06

1.722E-04 I.S59E-04 I.S59E-04
7.269E-CS 6.581E-OS 6.58:E-CS
3.595E-CS 3.254E-OS 3.254E-OS
2.423K-OS 2.194E-OS 2.094E-OS
1.827E-05 1.654E-05 1.654EK-S
1.454K-C5 1.316E-OS 1.316E-CS
1.216E-OS 1.101E-OS 1.1O01-CS
9.112E-06 8.249E-06 8.249K-C6
7.285E-06 6.596E-06 6.S96e-C6
5.611E-C6 5.080E-06 5.080E-C6
4.053E-06 3.670-C06 3.670E-C6

2.935E-04 2.491E-04 2.491E-04
1.239E-C4 1.052E-04 1.052E-04
6.128E-OS 5.201K-CS 5.201E-OS
4.131E-CS 3.506K-IS 3.506K-OS
3.119E-OS 2.644E-CS 2.644EK-S
2.478E-OS 2.103E-CS 2.103EKOS
2.073E-OS 1.759E-OS 1.759EK-S
1.553K-OS 1.318E-IS 1.315E-CS
1.242E-OS 1.054E-CS 1.054E-OS
9.565E-06 8.118K-CE6 8.1SE-06

4.828E-04 3.733E-04 3.733E-04
2.039E-04 1.576E-04 1.576E-04
1.008E-04 7.794E-OS 7.794E-25
6.795E-CS 5.254K-OS 5.254E-CS
5.125E-CS 3.962E-CS 3.962E-OS
4.077E-CS 3.152E-CS 3.152E-05
3.411K-OS 2.637E-OS 2.637K-OS
2.55SE-OS 1.976E-OS 1.976E-OS
2.043K-OS 1.58DE-OS 1.58CE-OS
1.5173-OS 1.217K.oS 1.217E-OS
1.137E-CS 8.789E-C6 8.789E-06
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*NORTHWEST APPENDIX B B69 B-70
'Deopl .Vision Golutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIMEs 23. 4.56
/PLIJ4T NAME, CGS METEOROLOGICAL INSTRUMENTATION
DATA PERIODs .7D 1996-1999 WIND SENSORS HE:CH.. 10.0 METERS
TYPE OF RELEASZE GROUND LEVEL RELEASE DELTA-S HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAXEN PROM FRAMATOME JrD FILES ECR 96-99
COkMENTS1 input file. P96-99-F.inp output flle; P96-99-P.out igrna.desert * P-G
PROGRAM. PAVAN. 10/76. 6/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

051TE EXCLUSION BOT7DARY CALCULATIONSt
DIRECIICN-INDEPENDENT (S.R.P 2.3.4) MODEL.
MINIMUM BOUNDARY DISTANCE - 1950.0 METERS.

ODESERT SIGMA VALUES USED. MEANDER IS lNCLUDED IN THESE VALUES- RC 1.145 MEANDER FACTORS ARE NOT USED.
BU:LDINC WArE CREDIT ALLOWED, C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED T7E ORDERED VALUES OF CHI/0 AND THE FREQUENCY WITH WHI0CH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS 'tE CHI/O. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-C4 2.491E-04 1.576E-04 l.SS9E-04 I.052E-04 8.301E-OS 7.794E-05 6.581E-05 5.254E-05 5.20IR-05
1.046 1.805 4.870 5.477 8.243 *.606 14.254 16.596 19.719 25.673

1.04614 2.80468 4.87042 5.47724 8.24273 8.60619 14.25411 16.59608 19.71871 25.67320
0 3.962E-05 3.506E-05 3.505E-05 3.254E-05 3.152E-05 2.644E-05 2.637E-0S 2.194E-05 2.103E-05 1.976E-OS

27.039 31.596 33.085 38.417 38.755 41.950 42.042 47.064 48.647 48.666
27.03856 31.59608 33.08470 38.41656 28.75474 41.95006 42.04172 47.06384 48.64728 48.66624

0 1.868E-05 1.759E-05 1.733E-OS 1.654E-OS 1.580E-05 1.318Z-05 1.316E-05 1.217E-05 1.16SE-05 I.101E-05
48.755 40.384 52.965 57.285 57.295 57.680 61.116 61.119 64.861 67.453

48.75474 49.38369 52.96460 57.28508 57.29457 57.68016 61.11568 61.11884 64.86094 67.45259
0 1.054E-05 9.662E-06 8.811E-06 8.789E-06 8.249E-06 8.118E-06 7.972E-06 7.009E-06 6.596E-06 5.863E-06

67.522 67.614 70.926 70.929 73.742 73.767 74.023 76.572 77.718 79.447
67.52213 67.61378 70.92605 70.92921 73.74210 73.76739 74.02339 76.57080 77.71809 79.44691

0 S.080E-O6 4.393Z-06 4.080E-06 3.942E-06 3.691E-06 3.670E-06 3.5131-06 2.70SE-06 2.657E-06 2.017E-06
79.839 81.874 82.152 82.765 83.113 03.167 84.194 84.643 85.401 86.030

79.838el 81.87422 82.15235 82.76550 03.11317 83.16689 84.19408 84.64288 85.40142 86.03036
0 2.004E-06 1.954K-06 I.594E-06 1.559E-06 1.360Z-06 1.334E-06 1.026E-06 9.992E-07 8.IS9Z-07 7.989E-07

86.S83 06.662 87.143 88.366 89.036 89.352 89.921 90.265 90.689 90.898
86.58346 86.66248 87.14268 88.36602 89.03606 89.3S211 09.92101 90.26551 90.68903 90.89762

0 7.711E-07 6.82SE-07 6.1533-07 5.198E-07 S.114E-07 4.C89E-07 3.92CE-07 3.149E-07 3.I19E-07 2.6C9E-07
93.394 93.628 93.698 95.509 95.815 95.907 97.317 97.386 98.404 98.982

93.39446 93.62834 93.69788 95.50887 9S.81S44 95.90710 97.31671 97.38625 98.40395 98.98233
1.95SE-07 I.S63E-07 1.204E-07 8.695E-08

99.687 99.899 99.994 100.000
99.68713 99.89889 99.99371 :00.00000
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*NORTHWEST APPENDIX B B-70 B-71
People -Vision i Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

a X/Q PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/O-FREQUENCY VALUES, ANID AS
PLOTTED ON A LOG- NORMAL CRAPH.)

0 PERCENT OF TIME CdI/Q IS EQUALED CR EXCEEDED
CHI/Q WMTd RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

BACK EXTRAPOLATION FOR I PERCENTILE.
3.809E-04 1.000
2.242E-04 3.000
1.693E-04 5.0C0
1.0993-04 10.000
8.205E105 15.000
6.507E-05 20.000
5.332E-05 25.0C0
4.394E-05 30.000
3.664E-OS 35.000
3.037E-OS 40.000
2.452E-05 45.000
2.026E 05 50.000
1.764E-05 55.000
1.489E-OS 60.000
1.219K-05 65.000
9.828E-C6 70.OOD
7.702E-06 75.000
5.950E-06 a0.000
4.61SE-06 85.000
3.352E-06 90.000

0 1.693E 04 S.0
OK. 17 FIVEXO(K). 1.693E-04

1.000
3 .000
5.000
0.000

15.000
20. CC0
25. 000
30.000
35. 000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000

80.000
5.o000

90.000
5.00

FIVEPRIK). 5.000
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Page No. Cont'd on page0ENORTHWEST APPENDIX B B-71 B-72
°eople Vision*Bolutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSSRC COMPUrER CODE-PAVAN. VERSION 2.0 RUN DATE, 11/19/2003 TIMEs 23s 4s56
/PLANT HAMEN CGS METEOROLOGICAL HSTRURMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEICHTs 20.0 HETERS
TYPE o0 RLrEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DA-A. MET DATA TAIEN FROM FRAKATOKE 7YD FILES FOR 96-99
CtmMENrS, ieput file, P96-99-F.inp output file. P96-99-F.out igma.desert * P-C
PROGRA.'4. PAVANs 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

051SE EXCLUSION BOUNDARY CALCULATIONS.
OFIVE PERCENT OVERALL SITE LIMIT
0DESERT SIGMA VALUES USED. MEaNDER IS INCLUDED IN THESE VALUES- RG 1.145 MANDER FACTORS ARE NOT USED.
BUILDING WARE CREDIT ALLOWED, C. .5 a. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULAIXONS.
OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH SHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS TUE CKI/Q. THE MIDDLE MSMBER ZS THE FREOUZNCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.733E-04 2.4<SE-04 1.576E-04 1.s59E-04 1.052E-04 8.301E-0S 7.794t-05 6.581E-05 5.254K-OS
1.046 1.805 4.870 5.477 8.243 8.606 14.254 16.596 19.719

1.04614 1.80468 4.87042 5.47724 8.24273 8.60620 14.25411 16.59609 19.71872
0 3.962E-05 3.506E-0s 3.505E-OS 3.254E-0s 3.1s2E-OS 2.644E-OS 2.6378-05 2.294E-OS 2.203E-OS

27.039 31.596 33.085 3B.417 38.755 41.950 42.042 47.064 48.647
27.03857 31.59609 33.08472 38.41658 38.75476 41.95018 42.04174 47.06386 48.64730

0 1.08BE-05 1.7S9E-OS 1.733E-OS 1.6s4E-05 1.58OK-OS 1.31SE-OS 1.316E-OS 1.217E-OS 1.16t-OS
48.755 49.304 52.965 57.285 s7.295 57.680 61.116 61.119 64.861

48.75476 49.38371 52.96462 57.28510 57.29459 57.68017 61.11570 61.11886 64.86096
0 1.0t54K-C 9.662E-06 8.811E-O6 8.789E-06 8.249E-06 8.118E-06 7.972E-06 7.009Z-06 6.596E-06

67.522 67.614 70.926 70.929 73.742 73.767 74.023 76.572 77.718
67.52215 67.61383 70.92610 70.92926 73.74215 73.76744 74.02347 76.57088 77.71815

0 5.0808E-6 4.393E-06 4.080E-O6 3.942E-06 3.693E-06 3.670Z-06 3.513E-06 2.70SE-O6 2.657K-O6
79.839 81.874 82.152 82.766 83.113 83.167 84.194 84.643 85.401

79.83890 81.87431 82.15244 82.76559 83.11323 83.16696 84.19415 84.64294 85.40147
0 2.004E-C6 1.954E-06 1.5942-06 1.SS98-06 :.360E-06 1.334E-06 1.026E-06 9.992E-07 8.159K-07

86.584 86.663 87.143 88.366 89.036 89.352 89.921 90.266 90.689
86.58353 86.66256 87.14297 88.36612 89.03616 89.35222 89.92114 90.26564 90.68917

0 7.711E-07 6.82SE-07 6.153E-07 5.198K-07 5.1148-07 4.0891-07 3.9S0E-07 3.149E-07 3.119E-07
93.395 91.628 93.698 95.509 95.816 95.907 97.317 97.386 98.404

93.39461 93.62849 93.69803 95.50903 95.81561 95.90726 97.31687 97.38641 98.40412
1.95sE-07 1.5632-07 1.204E-07 8.69sE-08

99.687 99.899 99.994 100.000
99.68729 99.89906 99.99388 100.00020

S.201E- 05
25.673

25.67321
1.976E-OS

48.666
48.66627
1.101K-OS

67.453
67.45261

5 .863E-06
79.447

79.44698
2 .017E-06

86.030
86.03042

7 .989E-07
90 .898

90.89777
2.609Z-07

98.982
98.98248
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SNORTHWEST APPENDIX B B-72 B-73
Peopla Vi3sion. Solutions Calculation No. NE-02-03-16

Prepared by t Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

D X/Q PERCENTILES
IBASED ON THE UPPER ENVELOPE CP THE
ORDERED X/Q- FREQUENCY VALUES, AND AS
PLOTCED ON A LOG- NORMAL GRAPH. )

o PERCENT OF TIME CNI/Q IS EQUALED OR EXCEEDED
CNI/O WITH RESPECT TO WHEN THE WIND 4 LZWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY
o K I XOSAVEIKE.1 XQ1NT(EI1 XOSLOP(KI)

181 -7.89311 -10.64124 -1.18976
18 2 -9.86416 10.71703 -1.30581
18 3 -10.33296 -10.82610 -1.67665
1a 4 20.76940 -10.80680 -1.10587

18 5 -11.00948 -10.73168 1.53571
is 6 -11.4168] -10.70420 -1.57651
18 7 -11.70542 -10.59021 1.75600
18 8 -11.92912 -10.93760 -1.3CC40
18 9 -15.93279

3.809E-04
2.242E-04
1.6938-04
1.099c-04
8.205E-05
6.507E-OS
5. 332E-05
4 .3948-0S
3 .664E-CS
1.017E os
2.452E OS
2.026E-05
1. 7649- 05
1.489E-05
1.2 1E-O.0
9.828E-06
7.702E-06
5.9528-06
4 .619E-06
3 .357E *06

0 1.693E-04
CK. l8 PIVEXQIKI.
0 K HNGNPR

1 2.61965
2 -1.70114
3 -2.80567
4 -3.03767
5 -3.13349
6 -3.23647
7 -3.05142
8 -2.83132
9 -2.78472
10 -2.87.21
11 -2.77952
12 -2.79549
13 -2.76275
14 -2.72818
is *2.6S745
16 -2.57624

rJMXQ (K).
1.CCO
3.000
S. 000

10.002
15.000
2C.000

25. 000
30. 000
35. 030
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75. 000
80 .000

85.000
90.000
5.0

1. 693E 04

PR
.44011

4 .44581
.25107

.11922

.086 38

. 0o5s0

.11389

.23178

.26788

.20446

.27220

.25911

. 28659

.31843

.39368

.49942

1.000
3.000
5.000

I0. 000
15.000
20. 000
25.000
30. 003
3S.030
40. 000
45.000

55.OCO
60. 000
65.OCO
70.000
75.000
ao .000

90. 000
5.00

FOVEO'R(K). 5.000
GRNDVT t KX

7.115613
5. 5988 9
3.79337
I1.66485
1.20432
1 .52234
4 .75939

10.15150
12 .C8469
8 .67808
5.83414
4.17912
4 .74070
8 .25809

10.97648
9.53793

3ACK EX-RAPOLATION FOR 1 PERCENTILE.
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E NORTHWEST APPENDIX B B-73 B-74
°aople Vision -Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o r HOURSIK)
1 38.55353
2 389.45290
3 21.99344
4 10.44326
5 7.56680
6 7.49005
7 9.97647
a 20.30433
9 23.46587

10 17.91033
11 21.84494
12 22.69833
13 25.10538
14 27.89463
1S 34.48661
16 43.74879

0 X FIVEXO SVAWI
1 1.683E-C4 1.170E-05

2 1.606E-04 1.048E-05

3 1.133E-04 6.203E-06

4 5.617E-05 2.616E-06

5 2.8781-05 1.666Z-06

6 3.141E-05 1.715E-06

7 7.224E-05 3.675E-06

8 1.1S7E-04 B.638E-06

9 1.301E-04 9.874E-06

IC 1.085E-04 6.727E-06

11 1.200E-04 6.459E-06

12 1.140Z-04 5.665E-06

13 1.248E-04 6.498E-06

14 1.393E-04 8.409E-06

25291 RI

Tanoas
38.55353

422.00640
449.99980
460.44310
468.00990
475.50000
485.47640
50S.78080
529.24660
547.15700
571.00190
593.70020
618.80550
646.70020
681.18680
724.93560

SLTIME TIMINT I TIME
-. 3:79 -8.4694

I S.0
2 16.0
3 72.0
4 624.0

-. 3255 -8.5111
1 8.0
2 16.0
3 72.0
4 624.0

- .3465 -8 .8449
1 8.0
2 16.0
3 72.0
4 624.0

- .3657 -9.5336
1 8.0
2 16.0
3 72.0
4 624.0

- .3398 -10.2203
1 8.0
2 16.0
3 72.0
4 624.0

-. 3467 -10.1282
1 8.0
2 16.0
3 72.0
4 624.0

- .3552 -9.2893
1 8.0
2 16.0
3 72.0
4 624.0

-9.13048
-9.35085
-9.82903

-10.51557

-9.18803
-9.41366
-9.90326

-10.60621

-9. 56545
9.80563

-10.32680
-11.07507

-10.29412
-10.54763
- 11.09772
-11 .98752

-20.92696
-11.16251
-11.67363
-12 .40747

-l0.84 922
-11 .08957
-11 .61110
-12.35988

-10.02796
-10.27418
-10.80844
-11.57550

-9.47214
-9.68876

-10.158 80
-10.83367

-9 .37345
-9.58660

-10.04910
-10 .71314

-9.58819
-9.81808

-10.31693
-11.03316

-9.51120
-9.75273

-10.27685
-11.02935

-9.57592
-9.82404

-10.36246
-11 .13548

-9.47757
- 9.72185

-10.25192
-11 .01296

-9.34309

-. 3125 -8.8223

- .3075 -8 .7340

-. 33:7 -8.8985

-. 3485 -8.7866

-. 3580 -8.8315

-. 3524 -8.7447

-. 3348 -8.6469

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.C
4 624.0

1 8.0
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ENERGY APPENDIX B B-74 B-75

I NORTHWEST APNI aeN.Cndo g
People -Vision * Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

2 16.0 -9.57514
3 72.0 -10.07868
4 624.0 .10.60164

15 1.589E-04 1.2409-05 -. 3041 -8.5366
1 8.0 -9.16902
2 16.0 -9.37983
3 72.0 -9.-13727
4 624.0 -10.49403

16 1.910Z-04 1.359E-05 .3O6S -6.4033
1 8.0 -9.04532
2 16.0 -9.25935
3 72.0 -9.72376
4 624.0 -10.39054

17 1.693E-04 1.35SE-05 -.3008 -8.4753
1 9.0 9.10087
2 16.0 -9.32939
3 72.0 .9.7686
4 624.0 -10.4:151

18 1.693E-04 1.3590-S - .ICC8 -8.4753
1 8.0 -9.10087
2 16.0 -9.30939
3 72.0 -9.76186
4 624.0 .10.41151
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People Vision. Solutions Calculation No. NE-02-03-16

Ptrepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CCD-PAVAN. VERSION 2.0 RUN DATE, 11/19/2003 TIMEs 23. 4s56
/PLANT KAMZE CGS METEOROLOGICAL INSTRUMENTATION
DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIGHTs 10.0 XETERS
TYPE OP RELEASE, GROUND LEVEL RELEASE DELTA-T NEIGHTS, 10 - 75 METERS
SOURCE OP DATA, MET DATA TAXEN PROM PRAMATOME JrD PILES FOR 96-99
C*I"NTrS, input file. P96-99-P.inp output file. P96-99-r.out sigmadesacrt * P-G
PROGRAM. PAVAN, 10/76, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

0 RELATIVE CONCENTRATION (1/0) VALUES (SEC/CUbIC METER)
VERSUS

AVERAGING TIME
DOWNW:ND DISTANCE
SECTOR (METERS)

S 1950.
SSd 1950.

SW 1950.
WSW 1950.

W 1950.
WiNW 1950.

NW 1950.
NNW 1950.

Y 19S0.
NNE 1950.

NE 1950.
ENE 1950.

E 1950.
ESE 1950.

SE 1950.
SSE 1950.

MAX Y/O

0-2 HOURS
1.60E-04
1 .61E-04
1.13E-04
5 .62E-05
2.882-05
3.14E-05
7.22E-05
1.19E-04
1 .30E-C4
1.09E-04
1.20E-04
1.14Z-04
1.25Z-04
1 .39E-04
1.S9E-04
1.81E-04
1 .81r-04

0-* HOURS
1.0E-04
1 .02E-C4
7.01E-05
3.38E-05
I .50E-OS
1.94E-05
4.41E-05
7.70E-05
£ .49E-05
6 .8SE-05
7.40E-05
6 .94E-05
7.65E-05
9.76E-OS
1.04E-04
1.15E-04

8-24 HOURS 1-4 DAYS 4-30 DAYS
8.69E-05 5.39E-05 2.71E-05
8.16E-05 5.00E-05 2.48E-05
5.52E-05 3.27E-05 1.SSE-05
2.63E-05 l.SIE-05 6.58E-06
1.42E-05 8.522.06 4.09E-06
1.53E-OS 9.06-06 4.29E-06
3.45E-0S 2.02E-0S 9.39E-06
6.20E-05 3.17E-05 1.97E-05
6.E6E-05 4.322-CS 2.235S05
5.45E-OS 3.312-05 1.622-OS
S.812-OS 3.44-05 1.622-0S
5.41E-05 3.16E-05 1.46E-05
6.00E-05 3.53E-05 1.65E-05
6.94E-05 4.20E-05 2.04E-05
5.44E-05 5.34E-05 2.77E-05
9.52Z-05 5.98E-05 3.07E-05

A.W=

HOURS PER YEAR MAX
0-2 HR X/Y IS

EXCEEDED
AVERAGE IN SECTOR

1.172-05 38.6
1.05E-05 389.5
6.20E-06 22.0
2.62E-06 10.4
1.67E-06 7.6
1.72E-06 7.5
3.67E-06 10.0
8.64E-06 20.3
9.87E-06 23.5
6.73E-06 17.9
6.46E-06 23.8
5.66E-06 22.7
6.50E-06 25.1
9.41E-06 27.9
1.24E-0S 34.5
1.36E-05 43.7

DOWNWIND
SECTCR

5
SSW

SvWSW

W
NW
NW

NWX

NhE
Nr

ENE

ESE
SE

SSE

SRP 2.1.4 1950. 1.69E-04 1.12E-04
SITE LIMIT 1.69E-04 1.122-C4

0THE FIVE-PERCENT-FOR-TNt-ENTIRE-SITE X/Q IS LIMITING.
0--NOTE--. VALUES ON THIS PAGE ARE APPROXIMATIONS ONLY.

CHECK THE REASONABLENESS OP THE ENVELOPES
COMPUTED FOR THE 0-2 HOUR VALUES. FOR ANY
FAULTY ENVELOPES. ADtJST THE ABOVE VALUES.

TOTAL HOURS ARO.ND SITE.

9.06E-oS S.76E-0s 3.012-OS 1.36E-05
9.06E-05 5.763-05 3.012-OS 1.362-05

724 .9

25291 RI
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EN RG PPNIXBB-76 B-77S NORTHWEST APPENDIX B

People. Vision. Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC CO'.PUTER CODE PAVASO VERSION 2.0 RUN DATE. 11/19/20D3 TIME. 23. 4.56
/PLANJ NAME, CGS METEOROLOGICAL INSTRUMENrATION

DATA PERIOD- JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE. GROND LEVEL RELEASE DELTA-T HEIGHTS, 10 - 75 METERS
SOURCE OP DATA. MET DATA TAKEN FRO.' FRAMATOME JFD FILES FOR 96-99
CC:MENTSt input file. PS6-99-F.inp output files P96-99-F.out signa.desext * F-C
PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

CPARAMETSR VALUES FOR THE CHI/O CALCULATIONS FOR THE S SECTOR.
STASILITY WINDSPEED FREOUENCY D:S.^ANCE TERRAIN HT EFPP PLUME HT SICrMA-Y SGMA-Z MEANDER-SY CHI/Q VALUES (SEC/CUBIC METERI

CLASS METER/SEC PERCEbT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SO.METERS

& .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0

.40 4827.
1.42 4527.
3.24 4827.
2.66 4827.

2.35 4827.
1.60 4827.

.71 4827.
1.11 4627.

.04 4827.

B .4 .10 4827.
e 1.0 .31 4827.
B 2.0 .69 4827.
B 3.0 1.20 48a7.
B 4.0 .67 4827.
B 5.0 .49 4827.
B 6.0 .27 4827.
B 8.0 .18 4827.
B 10.0 .04 4827.

C .4 .09 4827.
C 1.0 .27 4827.
C 2.0 1.07 4827.
C 3.0 1.11 4827.
C 4.0 .76 4827.
C 5.0 .71 4827.
C 6.0 .31 4827.
C 8.0 .31 4827.

D .4 .49 4827.
O 1.0 2.00 4827.
D 2.0 4.66 4827.
D 3.0 5.91 4827.
O 4.0 3.06 4827.
D 5.0 2.71 4827.
D 6.0 1.82 4827.
D 8.0 .44 4827.
D 10.C .04 4827.
D 13.0 .04 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 lOOC.O
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. 0. 725.4 859.0 725.4
0. 0. 725.4 659.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 3. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 SC0.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 s68.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 566.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 108.9 221.3
0. C. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 159.9 221.3
0. 0. 221.3 158.9 221.3
D. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

7.4958-07 7.492E-07 7.4928-07
3.165E-07 3.163E-07 3.2638-07
1.565E-07 1.564E-07 1.5644-07
1.055E-07 I.C54E-07 1.0548-07
7.956E-08 7.952E 08 7.9S2E-08
6.329E-08 6.326E-08 6.326E-C1
5.294E-C8 5.292E-08 5.292E-08
3.967E-08 3.9652-08 3.9658-08
3.172E-08 3.170Z-08 3.1708-08

1.203E806 1.202E-06 1.202.-C6
5.079E-07 5.07SE-07 5.07SE07
2.512E-07 2.510E-07 2.510E-07
1.693E807 1.6920-07 1.692E-07
1.277E-07 1.276E-07 1.276E-07
1.016E-07 1.015E-07 1.0158-07
s.4966-cs 8.49CE-08 8.49CE-C8
6.366E-Cs 6.362E-08 6.362E-08
5.09CE-08 5.086E-08 5.086E-08

2.634E-06 2.629E-06 2.629s-06
1.1128 06 1.110E-06 1.110E-06
5.499E-07 5.490E-07 5.490E-07
3.706E-07 3.700E-07 3.701E-07
2.795E-07 2.7918-07 2.791E-07
2.224E-07 2.220E-07 2.220E-07
1.860E-07 1.857E-07 1.e57E-07
1.394E-07 1.392E-07 1.392E-07

2.131E-05 2.104E-05 2.104E-05
9.o00E-06 8.8858-06 8.885E-06
4.450E-06 4.3938-06 4.393B-06
3.000E-C6 2.962E806 2.962E-C6
2.262E-06 2.234E-06 2.234E-06
1.800E-06 1.7778-06 1.777E-06
1.506E-06 1.486E-06 1.486E-06
1.12sE-06 1.114E-06 1.114E-06
9.02O0-07 8.904E-07 8.904E-07
6.947E-07 6.85SE-07 6.858E-07
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0NORTHWEST APPENDIX B B-77 B-78
'Pople3 Vision Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4
r 1.0
E 2.0
E 3.0
a 4.0
* 5.0
I 6.0
z 8.O
E 10.0
E 13.0

.52 4827.
2.00 4827.
5.20 4827.
4.31 4827.
2.27 4827.
1.11 4827.

.49 4827.

.36 4827.

.13 4827.

.04 4827.

F .4 l.OS 4827.
7 1.0 3.82 4827.
r 2.0 7.46 4827.
F 3.0 4.31 4827.
F 4.0 .58 4827.
F 5.0 .09 4827.
F 6.0 .13 4827.

G .4 1.59 4827.
G 1.0 4.66 4827.
G 2.0 12.08 4t27.
C 3.0 3.95 4827.
G 4.0 .36 4827.

0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 42S.S
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1COO.0 3.5 1CO0.0
0. 0. 1000.0 3.5 1000.0

4.920E-OS 4.777E-05 4.777E-0S
2.077E-OS 2.017Z-OS 2.017E-OS
1.027E-OS 9.974E-06 9.974E-06
6.924E-06 6.723E-06 6.723E-06
5.222E-06 5.07E-06 5.0702-06
4.1542-06 4.034E-06 4.034E-06
3.475E-06 3.374Z-06 3.374E-06
2.604E-06 2.528E-06 2.5282-06
2.082E-06 2.021E-06 2.021-C6
1.6032-06 1.557E-06 1.557E-06

9.625E-O5 9.0943-OS 9.094E-05
4.064E-05 3.8392-05 3.839E-05
2.0102.05 1.899E-05 1.899E-05
1.3552-05 1.2802-OS 1.280Z-05
1.022t-OS 9.652E-06 9.652E-06
8.12SE-06 7.679E-06 7.679E-06
6.799E-06 6.423E-06 6.423E-06

2.1362-04 1.891E-04 1.8912-04
9.021t-OS 7.984E-0S 7.984E-OS
4.461E-OS 3.948E05 3.948E-05
3.007E-OS 2.661Z-OS 2.661E-OS
2.2683-05 2.007E-05 2.0079-0S
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NORTHWEST APPENDIX B B-78 B-79
People. Vision. olutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODC-PAVANY VERSION 2.0 RUN DATRE 11/1912003 TIM~t 23t 4tS6
/PLANT NAMEs CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODM JFD 1996-1999 WIND SENSORS HEIGHT: 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEICHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAXEO FROM FRAMATOMZ JFD FILES FOR 96-99
COMMENTS, input file, P$6-99-F.inp output files P96-99-F.out uigma-desert . ?-O
PROGRAM, PAVAY, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONE CALCULATIONSs
O S SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THES2 VALUES- RD 1.145 MEANDER FACTORS ARE NOT USED.

BUILOING WAKE CREDIT ALLOWED C. .5 A- 2861. D. 70.0
CORRECT:ON FACTORS USED IN THE ANNUAL AVERAE CALcaxNoSs.

OBELOW ARR PRINTED THE R0E2ED VALUES OF CR1/0 AND THE FREQUENCY WITH WHICH THAT VAUE IS REACHED OR EXCEEDED.
THE TOP NrMEER 1S THE CK-/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED T0 THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.
0 t.8912-04 9.094Z-05 7.984E-05 4.777R-05 3.9483-05 1.819ZE05 2.661E-05 2.104E-05 2.017E-05 2.007C-05

1.591 2.639 7.302 7.820 19.901 23.721 27.673 28.161 30.160 30.515
.11324 .18780 .51965 .55651 1.41618 1.68798 1.96927 2.00400 2.14623 2.17151

0 1.899E-05 1.280E-05 9.974t-06 9.6521-06 8.885-1-6 7.679E-06 6.723E-06 6.4233-06 5.0702-06 4.3933-06
37.977 42.285 47.481 48.059 50.057 50.146 54.454 54.588 56.853 61.516

2.70248 3.009C6 3.37884 3.41993 3.56215 3.56848 3.87505 3.88453 4.04572 4.37758
0 4.0348-06 3.374R-C6 2.9621-06 2.629R-06 2.5283-06 2.234E-06 2.021E-06 1.7771-06 1.557£-06 1.4861-06

62.627 63.115 69.022 69.114 69.470 72.534 72.668 75.377 75.421 77.242
4.45659 4.49136 4.91171 4.91827 4.94355 5.16163 5.17111 5.36391 5.36707 5.49665

0 1.202t-06 1.114E-06 2.110Z-06 8.9042-07 7.4921-07 6.858E-07 5.4908-07 5.0753-07 3.700Z-07 3.163E-07
77.345 77.789 78.055 78.100 78.504 78.548 79.614 79.925 81.035 82.4S6

5.50394 5.53554 5.55451 5.55767 5.58642 5.58958 5.66543 5.68755 5.76657 5.86771
0 2.791E-07 2.5101-07 2.2201-07 1.8578-07 1.692E-07 I.5648-07 1.3922-07 1.2768-07 1.0543-07 1.015E-07

63.211 84.100 84.610 85.121 86.320 89.563 89.874 90.540 93.205 93.693
5.92143 5.9846s 6.03521 6.05734 6.14267 6.37339 6.39552 6.44293 6.61256 6.66733

0 8.4901-08 7.952E-08 6.3623-08 6.3263-08 5.2921-08 5.086E-08 3.9651-08 3.1701-08
93.960 96.314 96.491 98.090 98.801 98.845 99.956 100.000

6.68629 6.B5380 6.86644 6.98022 7.03079 7.03395 7.11297 7.11623
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NORTHWEST APPENDIX B B-79 B-80
people VislonB Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/O PERCEsrILES
lBASED ON THE UPPER ENVELOPE OF THE
ORDEREn X/O-FaREOUNCY VALUES. AND AS
PLOTWEO ON A LOG-NORMAL GRAPH.)

o PERCENT OF TIME CHI/Q IS EQUALED OR EXCEQEDO
CHI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANOCHECK GRAPH a
HANDOIECK GRAPH,
HANDcHECK GRAPH.
HANDCHECX GRAPHs
HANDCHECR GRAPH.
HANDCNECl CRAPH.
NANDCHECK GRAPHs
HACECK GRAPH.
HANDCHECK GRAPH,

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEh'TAGES.
SLOPE IT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR OWW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLCPE LT -1.0 FOR LOW PERCETAGES.

XSAVE C 2) .
XSAVE ( 3).
XSAVE ( 4).
XSAVE( 5).
XSAVE t 6).
XSAVE ( 7) .
XSAVE ( 8) .
XSAVE ( 9).
XSAV2(10).

1.686
2.700
3.SS9
3.672
4.908
5.158
5.360
5.493
6 .976

o KI
11

12
13
14
15
16
17
18
19
1 10

XQSAVEIK.I) XOINT(K.I) XQSLOPE.I)
-8.57322 -13.80769 -1.71430

-10.1673S -17.77680 -3.50355
10.87178 22.81338 -6.19742
-11.63119 -24.67657 -7.23005
-11.90999 -24.84286 -7.32422
-12.72980 -32.08663 -11.70420
-13.01191 -32.79860 -12.14112
-13.24063 -37.10030 -14.81144
-13.41924 -55.03370 -26.02798
-16.57596 NUXYQOK). 10

RACK EITRAPOLATION FOR 1 PERCENTILE.
2.3912-04 .072
1.3521-04 .213
1.017E-04 .356
6.742E-0s .712
5.2178-OS 1.067
4.3138-OS 1.423
3.558E-0S 1.779
2.729E-OS 2.135
2.153Z-0s 2.491
1.6511-os 2.846
1.196E-05 3.202
8.913E-06 3.558
6.50.E-06 3.914
4.S29E-06 4.270
3.658E-06 4.625
2.735s-06 4.981
1.831E-06 5.337
9.4461.07 5.693
4.281E-07 6.049
2.0lI1-07 6.405

0 8.345E-s5 0.3
OA!NSUAL AVERAGE . 2.20E-06
CE. 1 FIVEXO(K). 8.34SE-OS

1.000
3.000
5.000

10.000
15 .000
22.000
23.000
30.000
35.000
40 .000
45.000
50.000
55.000
60.000
65.000
70.000
75 .000
80.000
8 .000

90.000
7.03

FIVEPRIr)- 7.026

I
ZDZY I K1
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*NORTHWEST APPENDIX B B-80 B-81
People -Vision.Solutionsc Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODS-PAVAN, VERSION 2.0 RUN DATE, 11/19/2003 TIMEs 23: 4,56
/PLANT NAMEs CGS METEOROLOGICAL INSTRUMENTATICN

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE: GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA, ME- DATA TArEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS. input files P96-99-F.inp output tile. P96-99-p.out sigm.desert * P-0
PROGRAM. PAVAN, 10/76. 8/79 REVISION. IMPLDEENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CNI/0 CALCULATIONS FOR TNE SSW SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN NT EFF PLUME NT SIC3A-Y SICMA-Z MEANDER-SY * H1/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WARE USED
AT 10.0 METERS CA.1431.SQ.METERS

A
A
A
A
A
A
A
A
A
A

.4
1.0
2.0
3.0
4.0
5.0
6.0
8.0

10.0
13.0

.63 4827.
2.20 4827.
3.39 4827.
2.60 4827.
2.09 4827.
1.58 4827.

.51 4827.
1.02 4827.
.06 4827.
.11 4827.

8 .4 .15 4827.
8 1.0 .45 4827.
8 2 .0 .73 4827.
B 3.C 1.02 4827.
8 4.0 1.02 4827.
B 5.0 .56 4827.
8 6.0 .11 4827.
8 8.0 .11 4827.
a 13.0 .11 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 3000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 2000.0 1000.3

0. 0. 725.4 859.0 72S.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 72S.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 S68.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

7.4950-07 7.4923-07 7.492E-07
3.16SE-07 3.163E-07 3.163E-07
1.565K-C7 I.S64-07 1.564E-07
1.0558-07 1.054Z-07 1.054E-07
7.956c-08 7.952Z-08 7.952K.08
6.329E-08 6.326K-os 6.326E-08
s.294E-08 S.292E-C8 5.292E-OR
3.967z-08 3.96SE-08 3.965E-08
3.1723-08 3.170E-08 3.170KE-O
2.4433-08 2.4423-08 2.442K-OR

1.203E-06 1.202E-06 1.202E-06
S.079E-07 5.07SE-07 S.O7SE-07
2.512z-07 2.sI0E-07 2.510E-07
1.6933-07 1.6923-07 1.692z-07
1.277E-07 1.2763-07 1.2761-07
1.016E-07 1.015K-07 1.015-07
8.496E-0 9.490E.0o 8.49CEK-O
6.366K-0 6.362K-08 6.362E-OR
3.920K-08 3.917E-08 3.9117-08

2.6343-06 2.629Z-06 2.629K-06
1.112E-06 1.110E-06 1.11OE-06
S.499E-07 5.490Z-07 5.4902-07
3.706K-07 3.700E-07 3.700K-07
2.795E-07 2.791E-07 2.791K-07
2.224K-07 2.220Z-07 2.220E-07
1.860C-07 1.857Z-07 1.8S7E-C7
1.394Z307 1.392X-07 1.3923-07
1.114E-07 1.113E-07 1.113E-07

2.131E-CS 2.104K-CS 2.104E-OS
9.000E-06 .8853-06 8.8853-06
4.4503-06 4.3938-06 4.3933-06
3.000E-06 2.962E-06 2.962K-06
2.262E-06 2.2243-06 2.234K-06
2.800C-06 1.7773-06 1.777K-06
I.SO6C-06 1.4863-06 1.486Z-06
1.128-E06 1.1143-06 1.114E-06
9.02CZ-07 8.904E-07 8.904z-07
6.947K-07 6.85K-E07 6.85s3-07

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0

.20 4827.

.56 4827.
1.07 4827.
1.02 4827.

.85 4827.

.62 4827.

.17 4827.
.11 4827.
.11 4827.

.44 4827.
1.81 4827.
3.84 4827.
4.12 4827.
3.33 4827.
1.81 4827.

.85 4827.

.68 4827.

.45 4827.

.06 4827.
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K .4
E 1.0
E 2.0
E 3.0
E 4.0
E 5.0
z 6.0
e 6.0
K 10.0

.51 4827.
1.98 4827.
5.19 4827.
4.46 4827.
1.86 4827.

.56 4827.

.23 4827.

.73 4827.

.73 4827.

0. 0. 428.5 3S.6 428.5 4.920E-0S 4.777E-05 4.777t-05
0. 0. 428.5 35.6 421.5 2.0771-OS 2.017E-OS 2.0171-OS
0. 0. 428.5 35. 428.5 1.0271-05 9.974t-06 9.974Z-06
0. 0. 428.5 35.6 428.5 6.9242-06 6.7231-06 6.723Z.06
0. 0. 428.5 35.6 428.5 5.222t-06 5.070E-06 5.070E-06
0. 0. 428.5 35.6 428.5 4.154Z-06 4.034E-06 4.034E-06
0. 0. 428.5 35.6 428.5 3.475E-06 3.374E-06 3.374E-06
0. 0. 426.5 35.6 428.5 2.604E-06 2.5268-06 2.528E-06
0. 0. 428.5 35.6 428.5 2.082E-06 2.021E-06 2.021E-06

r .4 .9s 4827.
F 1.0 3.56 4827.
P 2.0 7.96 4827.
P 3.0 3.67 4827.

P 4.0 .45 4827.
7 5.0 .06 4827.

G .4 1.98 4827.
G 1.0 5.81 4827.
G 2.0 14.06 4827.
G 3.0 4.23 4827.
G 4.0 .45 4827.

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

9.625E-05 9.094E-OS 9.094E-05
4.064E-OS 3.839E-OS 3.639Z-OS
2.010E-OS 1.899E-05 l.899E-OS
1.355E-OS 1.2801-OS 1.280E-05
1.022E-05 9.652E-06 9.652E-06
8.128E-06 7.679E-06 7.679E-06

0. 0. 1000.0 3.5 1000.0 2.136E-04 1.891E-04 1.891E-04
0. 0. 1000.0 3.5 1000.0 9.021E-OS 7.984E-05 7.984E-OS
0. 0. 1000.0 3.5 1000.0 4.461E-OS 3.948E-OS 3.948E-OS
0. 0. 1000.0 3.5 1000.0 3.0071-OS 2.6611-OS 2.6615-OS
0. 0. 1000.0 3.5 1000.0 2.2681-05 2.007E-OS 2.007E-OS
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Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

IUSIRC COMPUTER CODE-PAVAN. VERSIOX 2.0 RUN DATE. 11/19/2003 TIME. 23. 4.56
/PLANT NAMre CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. aFD 1996-1999 MIND SENSORS HEIGHT. 18.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTSs 10 *7S METERS
SOURCE OF DATAt MET DATA TAMZN FROM FRAMATCZE JFD FILES FOR 96-99
CaoN nS. input file. P96.99-F.inp output file. P96-99-F.out sigma-desert * P-C
PROGRAM PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGUATORY GUIDE 1.145
LOW POPUATION ZONE CALCULATIONS.

0 SSW SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODESERT SIGMA VALUES USED. MEANER IS INCLUDED IN TIESE VALUES- RG 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WARE CREDIT AtLOWED. C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

ORELOW ARE PRINTED THE ORDERED VALUES CP CHI/0 AND THE FREOUENCY W1 H WHICH TEAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/0. THE NIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.891E-04 9.094E-OS 7.9841-0S 4.777e-05 3.9489-OS 3.8319-OS 2.661:-Os 2.104E-0s 2.017E-CS 2.007E-0o
1.984 2.960 8.774 9.286 23.342 26.898 31.132 31.572 33.549 34.000
.11109 .16570 .49124 .51990 1.30688 1.50599 1.74303 1.76773 1.87835 1.90363

0 1.8999-05 1.2800-OS 9.9741-06 9.652Z-06 8.8853-06 7.679.-06 6.7231-16 5.07CZ-06 4.3931-06 4.034X-06
41.960 45.629 50.822 51.274 53.080 53.137 S7.596 59.4S9 63.298 63.862

2.34927 2.5S471 2.84548 2.87076 2.97190 2.97506 3.22475 3.32904 3.54396 3.57557
0 3.374E-06 2.9622-C6 2.629.-C6 2.5281-06 2.234S-06 2.021E-06 1.777E-06 1.486E-06 1.202E-06 1.114E-06

64.0S8 68.209 68.404 69.138 72.468 72.202 75.008 75.855 76.004 76.682
3.5882t 3.81893 3.82986 3.37094 4.05742 4.09850 4.19964 4.24705 4.25518 4.29311

0 1.110E-06 8.904E-07 7.492E-07 6.858E-07 5.4901-07 5.07SE-07 3.700E-07 3.163Z-07 2.7913-07 2.5101-07
77.246 77.698 78.323 78.380 79.452 79.904 80.920 83.122 83.968 04.702

4.32491 4.35020 4.38523 4.38839 4.4484S 4.47373 4.53062 4.65398 4.70129 4.74238
0 2.220Z-07 1.8S72-07 1.6921-07 1.S649-07 1.3921-07 1.2761-07 1.113C-07 1.054E-07 1.01SE-07 8.4s0c-08

S5.323 85.492 86.s09 89.896 90.008 91.025 91.137 93.734 94.299 94.412
4.77714 4.78663 4.84352 S.03315 5.03947 5.09636 5.10268 S.24807 5.27967 5.28599

0 7.9521-08 6.362E-08 6.3261-08 5.292Z-08 3.9651-05 3.9171-08 3.1701-0S 2.442Z-08
96.500 96.613 98.194 98.702 99.718 99.831 99.887 100.000

5.40293 5.40926 5.49775 5.52620 5.58309 5.58941 5.59257 5.59889
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NORTHWEST APPENDIX B B-83 B-84
People.Vision Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o X/0 PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/0-TREQUtENCY VALUES. AND AS
PLOTTED OX A LOG-WORMAL GRAPH.)

o PERCENT OF TIME CHI/Q IS EtUALED OR EXCEEDED
CHI/Q WMTH RESPECT TO WHEN THE WIND BILaKS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANDCHZCK GRAPH.
HAXOCHECK GRAPHa
HArDCHECX G2APH,
HANDOCHECK GRAPH,
HASDCHECK GRAPHM
HANDHOECK GRAPH i
HANDCHECK GRAPHt

AXOCHZCX GRAPH.
HANDCHECK GRAPHa
HANDCHECK GRAPHs

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE L- -1.0 FOR LOW PERCEN.AGES.
SLOPE L? -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LOW PERCENTAGES.

XSAVE ( 2 .
XSAVE ( 3i.
XSAVE l 4:.
XSAVEC s)-
XSAVE (C 6).
XSAVE ( 7).
XSAVE( a).
ISAVEC 9).
XSAVE(10)-
XSAVE(lI).

1.504
2.347
2.969
3 .222
3.541
4 .054
4.196
4.244
4.321
5.399

C X I XOSAVE(EK.I XOIHTC) XOSLOPCK.I)
2 1 -B.S7322 -14.05211 -1.79098
2 2 -10 .167S& -18 .55566 -3.86734
2 3 *10.87178 -25.73632 -7.4814C
2 4 -11.63119 -26.15022 -7.70093
2 5 -11.90999 -30.41524 -20.00903
2 6 -12.33539 -31.98439 -10.87S90
2 7 -13.01191 -37.80581 -14.21301
2 e -13.24063 -71.86451 -33.91802
2 9 -13.41924 -72.24459 -34.13940
2 10 -13.71102 -5S5.B6605 -24.58670
2 11 -*6.34724 NUMXQ(K). 11

RACK EXTRAPOLATION FOR 1 PERCENTILE.
2.704E-04 .056
1.509E-04 .168

1.12BE-04 .280
7.421E-05 .560

5.72CE-OS .640
4.71SE-OS 1.120
4.043E-0s 1.400
3.244E-0s 1.680
2.54sE-0O 1.960
2.OS3E-05 2.240
1.51SE-OS 2.519
1.01E-Os 2.799

7.B73E-06 3.079

5.596E-06 3.359
3.8332-06 3.639
2.660E-06 3.919
1.77SE-06 4.199
7.38SE-07 4.479
3.627E-07 4.759
1.840E-07 5.039

0 7.963E-OS 0.5
OAXbrAL AVERAGE . 1.99E-06
OK. 2 FIVEXO(K). 7.963E-05

1.000
3.000
s.000

10.000
15.000
20 .000
25.000
30.000
35.000
40.000
45.000
50.000
55.000

M0.oco
65.C00
70.000

75.000
80 .000
85.000

90.000
8.93

PIVEPR(K). B.930
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NORTHWEST APPENDIX B B-84 B-85
PeoploeVision -Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

LUSIRC COMPUTER COCDE-PAVAX. VERSION 2.0 RUN DATE. 11/19/2003 TIME 213. 4.56
tPLJItT NAME. CGS METEOROLOGCCAL INSTRUr4ENTATlCN

DA-A PERIOD. SPD 1996-1999 WIND SENSORS HBICBT. 10.0 METERS
TYPIE OF RELEASEs GROUND LEVEL RELEASE DELTA-T RZICHTSs 10 - 75 METERS
SOURCt OF DATAs MET DATA TAKEN FROM FRAMATOME JPD FrLES FOR 96-99
cOWOE~rs. Input files P96-99-F.inp output filet P96.99-r.out aigma-dezert * P-G
PROGRAM PAVAN, 10/76. 8/79 REVISION. IMPLInENTATION oF REGULATORY CUIDB 1.145

OPARK.(LESR VALUES FOR THE CH1/Q CALCULATIONS FOR EWE SW SECTOR.
STAILIITY WISDSPEED FREQUENCY DIST-ANCE TERRAIN BT ErF PLUME BT SIQOA-Y SIZQA-Z MNANDER-SY ** CHI/0 VALUES (SEC/CIMIC METER)

CLASS MITER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLWC WAKE USED
AT 10.0 METERS CA.1431.SQ.NETERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0

.71 4827.
2.50 4827.
4.25 4827.
3.42 4827.
1.58 4827.

.92 4827.
.42 4827.
.83 4827.
.17 4827.

8 .4 .03 4827.
1.0 .08 4827.

B 2.0 .92 4827.
1.0 1.25 4827.

B 4.0 .83 4827.
a 5.0 .67 4827.
8 6.0 .C8 4827.
B 8.0 .17 4827.

C .4 .23 4827.
C 1.0 .67 4827.
C 2.0 .92 4827.
C 3.0 .92 4827.
C 4.0 .2S 4827.
C 5.0 .42 4827.
C I.0 .25 4827.
C 8.0 .17 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. lC00.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. 0. 725.4 859.0 729.4
0. 0. 725.4 8S9.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 728.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 809.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 56$.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. s68.7 500.4 568.7
0. 0. S68.7 500.4 568.7
0. 0. 568.7 500.4 s68.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 S1.9 22t.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 15.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 1S5.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

7.4958-07 7.4928-07 7.492E-07
3.165s-07 3.1633-07 3.1638-07
1.5658-07 1.5641-07 1.5641-07
1.0558-07 1.054c.07 1.054E-07
7.956t-C8 7.952E-01 7.952E-08
6.3291-08 6.3261-08 6.126C-08
5.29<4-08 5.292.-08 5.2921-08
3.967E-08 3.9651-08 3.9651-08
3.172t 08 3.170E-08 3.170E-08

1.2038-06 1.2021-06 1.202E-06
5.0791-07 5.0751-07 5.075Z-07
2.5121-07 2.510E-07 2.5101-07
1.693£-07 1.6921-07 1.692Z-07
1.277t-07 1.2761-07 1.2761-07
1.016Z-07 1.015-07 1.015E-07
8.4961-08 8.49CE-00 8.490t-08
6.3661 08 6.362E-08 6.362-208

2.6341-06 2.629E-06 2.6291-06
1.112t-06 1.110E.06 1.110B-06
5.4991-07 5.4901-07 5.490r-07
3.706t-07 3.700Z-07 3.700E-07
2.795t-07 2.7911.07 2.7911-07
2.2248-07 2.2201-07 2.22CE-07
1.8608-07 1.8571-01 1.8571-07
1.3941-07 1.3925-07 1.3921-07

2.1311-05 2.1048-09 2.104E-05
9.0301-06 8.885t-06 8.885-06
4.450E-06 4.393B-06 4.393E-06
3.000E-06 2.9628-06 2.9621-04
2.262t-06 2.2341-06 2.2341-06
1.800Z-06 1.7771-06 1.7771.06
1.5061-06 1.4863-06 1.4861-06
1.1281-06 1.1124-06 1.114Z-06
9.0201-07 8.904<-07 S.904E-07
6.947z-07 6.85E-07 6.858t-07
5.018t-07 4.95<4-07 4.954<-07

D .4
D 1.0
D 2.0
O 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.53 4827.
2.17 4827.
4.42 4827.
4.50 4827.
3.33 4827.
2.81 4827.
1.33 4827.

.33 4827.
.50 4827.
*33 4827.
.17 4827.
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*NORTHWEST APPENDIX B B-85 B6
People ViIsion. Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

£ .4
£ 1.0
E 2.0
Z 3.0
E 4.0
E S.O
K 6.0
r 8.0
E 10.0
E 13.0

.50 4827.
1.92 4827.
5.25 4827.
4.50 4827.
3 .83 4827.
1.25 4827.

.25 4827.

.53 4827.

.58 4827.

.08 4827.

P .4 .98 4827.
P 1.1 3.38 4827.
F 2.0 5.83 4827.
F 3.0 3.33 4827.
F 4.0 1.83 4827.
F S.0 .25 4827.

G .4 1.79 4827.
G 1.0 5.25 4827.
G 2.0 8.83 4827.
C 3.0 4.75 4827.
G 4.0 1.58 4827.
0 5.0 .2S 4827.

0. 0. 428.5 3S.6 428.5
0. 0. 420.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 421.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.S 35.6 428.9
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

4.920E-O5 4.777E-05 4.777E-05
2.077E-05 2.017C-0S 2.017E-OS
1.027S-05 9.9743-06 9.974Z-06
6.924E-06 6.7231-06 6.723E-06
5.222E-06 5.0701-06 5.070E-06
4.154E-06 4.0341-06 4.034E-06
3.475E-06 3.374E-06 3.374E-06
2.604E-06 2.5281-06 2.521E-06
2.082Z-06 2.021E-06 2.021E-06
1.603C-06 1.5571-06 1.557E-06

9.625Z-OS 9.094K-OS 9094Z-OS
4.064E-OS 3.839E-OS 3.839E-OS
2.010-05 1.899E-05 1.899E-OS
1.399E-OS 1.280E-OS 1.280E-05
1.022E-05 9.652Z-06 9.652E-06
8.128E-06 7.6791-06 7.679E-06

2.136E-04 1.891E-04 l.891O-04
9.021E-05 7.984K-OS 7.984E-OS
4.461E-0 3.948E-05 3.948E-05
3.007K-OS 2.661E-0O 2.661E-OS
2.268K-OS 2.007E-0 2.007E-OS
1.804E-0 1.597E-OS 1.597E-OS

- - - - -- -
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INORTHWEST APPENDIX B B
Peoploe Vision. Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMFUTEX CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23. 4.56
IPLANT NAXE, CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIcD. JrD 1996-1999 WIND SENSORS HEIGHTs 10.0 METERS
7tYPE OF RELEASEs GROLUD LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA, MET DATA TAE FROM FRAM4ATOME 31D PILES FOR 96-99
COMMENTS. irput file. P96-99-F.inp output file. P96-99-F.out sigma.desert * P-G
PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONE CALCJLATIONSv
O SW SECTOR BOUNDARY DIS-.ANCE . 4827.0 METERS
CDESERT SIGMA VALUES USED. MEAYDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTORS ARE NOT USED.

WULSDSN5 WAKE CREDIT ALLOWEDt C. .S A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

0ELOH ARE PRINTED 'HE ORDERED VALUES OF CNI/0 AND THE FREQUENCY W17TH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 l.392E-04 9.094E-05 7.9843-05 4.777r-os 3.948Z-05 3.8393-05 2.661E-05 2.1043-05 2.017Z-05 2.007Z-05
1.791 2.774 8.023 8.519 17.351 20.934 25.683 26.212 28.128 29.711

.06795 .10522 .30434 .32317 .65819 .79410 .97425 .99431 1.06700 1.12705
0 1.899E-05 1.597E-05 1.280E-05 9.974E-06 9.652E-06 8.885t-06 7.679E-06 6.723E-06 5.070E-C6 4.393E-06

35.543 35.793 39.126 44.375 46.208 48.374 48.624 53.124 56.956 61.372
1.34829 1.35777 1.48420 1.68331 1.75284 1.83502 1.84450 2.01517 2.16056 2.32807

0 4.034E-06 3.374E-06 2.962E-06 2.629E-06 2.528E-06 2.2341-06 2.0212-06 1.777E-06 1.557E-06 1.486E-06
62.622 62.872 67.371 67.601 68.101 71.434 72.017 74.850 74.933 76.266

2.37547 2.38496 2.55563 2.56437 2.58333 2.70975 2.73188 2.83933 2.84250 2.89306
0 1.202E-06 1.114E-C6 1.110E-06 8.904E-07 7.492E-07 6.858E-07 5.490E-07 5.075E-07 4.954t-07 3.700E-07

76.294 76.627 77.294 77.794 78.504 78.837 79.754 79.837 80.004 80.920
2.89411 2.90675 2.93203 2.95100 2.97795 2.99059 3.02535 3.02852 3.03484 3.06960

0 3.1633-07 2.791E-07 2.510E-07 2.2203-07 1.857E-07 1.6922-07 1.564E-07 1.392E-07 1.276E-07 1.054E-07
83.420 83.670 84.586 85.003 85.253 86.5D3 90.752 90.918 91.752 95.168

3.16442 3.17390 3.20867 3.22447 3.23395 3.28136 3.44255 3.44087 3.48047 3.61006
0 1.015E-07 8.4901-08 7.9521-08 6.362E-08 6.3261-08 5.292E-C0 3.9651-08 3.1701-08

95.834 95.917 97.500 97.667 98.584 99.000 99.833 100.000
3.63534 3.63850 3.69855 3.70407 3.73964 2.75544 3.78705 1.79337
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ORTHGWEST APPENDIX B B-87 B-8People. Vision * 8olutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/Q PERCENTILES
(RASM ON THE UPPER ENVELOPE OF THE

ORDERED X10-FREQUENCY VALURS. AND AS
PLOTSED ON A LOG-NORMAL GRAPH.)

o PERCENT OF TIME CHI/C IS EQUALED OR EXCEEDED
CHI/O WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUHIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

H ANDMECK GRAPH.
NANDCHECK GRAPO s
HAOOCECX GRAPH.
NANDCHECK GRAPHs
KANDCHECK GRAPH.
HANDCHECK GRAPH.
HANXCHECr GRAPH.
HANXCHECK GRAPH.
HANDCHECK GRAPH.
NAWOCHECX GRAPHe

SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT

-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1 .0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
- .0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.

XSAVEI 2).
XSAVE ( 3).
XSAVE t 4).
XSAVE ( 52.
XSAVEC 6).
xSAVE ( 7 .
XSAVE O 8).
XSAVE ( 9).
XSAV (10).
YSAVE I 11) .

.304

.793
1.347
1.833
2 .326
2.553
2.707
2.837
2.890
3.632

0 K I XQSAVE(R.I2 XOINT(R.IO XOSLOPMX.
3 1 -B.57322 -14.57718 -1.87419
3 2 -9.43545 -15.49635 -2.20923
3 3 *10.16758 -18.67768 -3.52816
3 4 -10.87178 -24.53923 -6.17751
3 5 -11.63119 -26.52127 -7.12607
3 6 -12.33539 -32.09314 -9.92501
3 7 -12.72980 -34.51620 -11.16699
3 8 -13.01191 -34.67773 -11.25087
3 9 -13.24063 -54.72895 -21.77439
3 10 -13.41924 -63.29005 -26.28696
3 11 -16.10317 NUMQOQKO. 11

SACM EXTRAPOLATION FOR 1 PERCENTILE.
2.572E-04 .038
1.423E-04 .114
1.061E-04 .190
6.793E-0S .379
4.996E-0S .569
3.983E-05 .759
3.048E-05 .948
2.392E-OS 1.138
1.939E-OS 1.328
1.425K-05 1.517
1.065E-05 1.707
0.069E-06 1.897
6.096E-06 2.086
4.703E-06 2.276
3.44SE-06 2.466
2.464E-06 2.655
1.7431-06 2.845
8.550E-07 3.035
4.213E-07 3.224
2.147E-07 3.414

C 5.518K-05 0.5
OANNUAL AVERAGE . 1.17E-06
OX. 3 FIVEXO(K). 5.518B-05

1.000
3 .000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.0C0
45.000
50.000
55.000
60.000
65 .00o
70.000
75.000
80.000
85.000
90 .000
11.18

FIVEPR(E)-13.281
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NORTHWEST APPENDIX B B-88 B-89
People-Vision.Sollutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted MessierI

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIMge 23. 4.56
/PLANT NAME, CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JYD 1996-2999 WIND SENSORS HZIGHTs 10.0 METERS
TYPE CF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS, 10 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOMZ JrD FILES FOR 96-99
COMME4NTSs input file. P96-99-F.inp output files P96.99-F.out sign.adesert * P-C
PROGRAMs PAVAN. 10/76. 8/79 REVISION, 1MPLEENTATION OF REGULATORY GUIDE 2.145

OPARAMETER VALUES FOR THE CHN/0 CALCULATIONS FOR THE WSW SECTOR.
STABILITY WNIDSPEED FREQUENCY DISTANCC TERRAIN NST EFF PLUME HT SICMA-Y SIGMA-Z MEANDER-SY - CHI/Q VALUES (SEC/CUBIC METERI

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SO.METERS

A .4 1.24 4827.
A 1.0 4.37 4827.
A 2.0 6.83 4827.
A 3.0 2.09 4827.
A 4.0 1.33 4827.
A 5.0 .38 4827.
A 6.0 .19 4827.

0. o. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.:
0. 0. 1000.0 1000.0 1000.,
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

7.495E-07 7.492e-07 7.492E-07
3.165E-07 3.163E-07 3.163E-07
1.565E-07 1.564Z.07 1.564E-07
1.055E-07 1.0543-07 1.054E-07
7.9563-08 7.952E-08 7.9523-08
6.329E-08 6.3263-08 6.3262-08
5.294E-08 5.292E-08 5.2923-08

8 .4 .31 4827.
1 1.0 .95 4827.

a 2.C .76 4827.
8 3.C .76 4827.
8 4.0 .38 4827.
8 5.0 .19 4827.
a 6.0 .19 4827.
8 8.0 .57 4827.

C .4 .33 4827.
C 1.0 .95 4827.
C 2.0 .76 4827.
C 3.0 1.71 4827.
C 4.0 .19 4827.

D .4 1.07 4827.
D 1.0 4.37 4827.
D 2.0 6.26 4827.
D 3.0 4.75 4827.
D 4.0 3.61 4827.
D 5.0 1.14 4827.
D 8.0 .38 4827.

0. 0. 725.4 859.0 725.4 1.2033Z06 1.2023-06 1.2023-06
0. 0. 725.4 859.0 725.4 5.079E-07 5.0753-07 5.075Z-07
0. 0. 725.4 859.0 725.4 2.512E-07 2.510E-07 2.5101-07
0. 0. 725.4 859.0 725.4 1.6933-07 1.6923-07 1.692Z-07
0. 0. 725.4 859.0 725.4 1.277Z-07 1.276E-07 1.276E-07
0. 0. 725.4 859.0 725.4 1.016Z-07 1.015E-07 1.015E-07
0. 0. 725.4 859.0 725.4 8.496E-08 8.4903-08 8.4901-08
0. 0. 725.4 859.0 725.4 6.3663-08 6.3623-08 6.362i-08

0. 0. 568.7 500.4 568.7 2.6342.06 2.6293-06 2.6293-06
0. 0. 568.7 500.4 568.7 1.112E-06 1.110E-06 1.110Z-06
0. 0. 568.7 500.4 568.7 5.499Z.07 5.4903.07 5.490E-07
0. 0. 568.7 500.4 568.7 3.706E-07 3.7003-07 3.700E-07
0. 0. 568.7 500.4 568.7 2.795E-07 2.791Z-07 2.791E-07

0. 0. 221.3 158.9 221.3 2.1313-05 2.1043-05 2.1041-05
0. 0. 221.3 158.9 221.3 9.eOcE-06 8.8853-06 8.8851-06
0. 0. 221.3 258.9 221.3 4.4501-06 4.3933-06 4.393Z-06
0. 0. 221.3 158.9 221.3 .3.000E-06 2.962E-06 2.962E-06
0. 0. 221.3 158.9 221.3 2.2623-06 2.2343-06 2.234E-06
0. 0. 221.3 158.9 221.3 1.8001-06 1.7773-06 1.7771-06
0. 0. 221.3 158.9 221.3 1.128E-06 1.114E-06 1.114E-06
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E .4 1.28 4827.
E 1.0 4.94 4827.
E 2.0 5.70 4827.
E 3.0 5.13 4827.
E 4.0 1.52 4827.
I 5.0 1.71 4827.
Z 6.0 .95 4827.
E 8.0 .19 4827.

F .4 .94 4827.
F 1.0 3.42 4827.
F 2.0 5.70 4827.
F 3.0 3.04 4827.
F 4.0 1.90 4827.
F 5.0 .57 4827.

G .4 1.81 4827.
G 1.0 5.32 4827.
G 2.0 5.51 4827.
G 3.0 2.66 4827.
G 4.0 1.14 4827.
C S.0 .38 4827.
G 6.0 .19 4827.

0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.S 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

4.920Z-05 4.777E-05 4.777E-05
2.077E-05 2.017Z-05 2.017E-05
1.0271-05 9.9741-06 9.974E-06
6.9241-06 6.7231-06 6.723Z-06
5.222Z-06 5.070E-06 5.070E-06
4.154E-06 4.034E-06 4.034E-06
3.475E-06 3.374E-06 3.374E-06
2.604E-06 2.5263-06 2.5283-06

9.625Z-05 9.094E-05 9.094E-05
4.064E-05 3.819E-05 3.839E-05
2.010E-OS 1.899E-OS 1.899E.05
1.355E-05 1.280E-05 1.280E-05
1.022E-05 9.652E-06 9.652E-06
8.128E-06 7.679E-06 7.679E-06

2.136E-04 1.891E-04 1.891E-04
9.021E-OS 7.984E-05 7.984E-05
4.461E-05 3.948E-05 3.948E-05
3.007E-05 2.661E-OS 2.661E-05
2.268E-05 2.007E-OS 2.007E-05
1.804E-OS 1.S97E-0S 1.597E-05
1.509E-05 1.336E-OS 1.336E-OS
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1USNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIME, 23. 4.56
/PLANT NAMEt CGS METEOROLOGICAL INSTUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. :0.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAXEN FROM FRAMA-OME JFD FILES FOR 96-99
COCMENTSs input file, P96-99-F.irp output files P96-99-F.Out siga.desert + P-G
PROGRAMY PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

0LOW POPULATION ZONE CALCULATIONS.
O WSW SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.14S MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED. C. .5 A- 2861. D- 70.0
CORRECTION PACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/O AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.391Z-04 9.094E-05 7.904E-05 4.777E-05 3.948E-05 3.839E-05 2.661E-O5 2.IC4E-05 2.017E-05 2.007E-05
1.814 2.751 S.067 9.346 14.851 18.268 20.926 21.992 26.920 28.067

.03020 .04580 .13430 .15559 .24725 .30414 .34838 .36613 .44831 .46727
0 1.899E-05 1.597E-05 1.336E-05 1.260E-05 9.974E-06 9.652E-06 8.885E-06 7.679E-06 6.723E-06 S.070E-06

33.762 34.142 34.332 37.369 43.064 44.963 49.329 49.899 55.024 56.543
.56209 .56841 .57157 .62214 .71695 .74856 .82125 .83073 .91607 .94135

0 4.393E-06 4.0134E-06 3.374E-06 2.9628-06 2.629E-06 2.528E-06 2.234E-06 1.777E-06 1.202E-06 1.114E-06
62.808 64.516 65.465 70.211 70.540 70.729 74.336 75.475 75.788 76.168

1.04565 1.07410 1.08990 1.16891 1.17438 1.17754 1.23759 1.25655 1.26176 1.26808
0 1.110E-06 7.492E-07 5.490Z-07 5.0752-07 3.700E-07 3.163E-07 2.791E-07 2.5103-07 1.692E-07 1.564E-07

77.117 78.358 79.118 60.067 81.775 86.142 86.331 87.091 87.850 94.684
1.28388 1.30454 1.317:9 1.33299 1.36141 1.43413 1.43729 1.44993 1.46257 1.57635

0 1.276E-07 1.054E-07 1.0151-07 8.490E-08 7.952E-.0 6.362E-08 6.326E-08 5.292Y-08
95.064 97.152 97.342 97.532 98.861 99.430 99.810 100.000

1.58267 1.61744 1.62060 1.62376 1.64589 1.65537 1.66169 1.66485
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O X/O PERCENTILES
(BASED ON T7HE UPPER ENVELOPE C? TNZ

ORDERED X/0-FREQUENCY VALUES, AND AS
PLOTTED ON A LOG-NOOXAL CRAPH.)

0 PERCENT OF TIME CHI/O IS ZQUALED OR EXCEEDED
CNI/O W17T RESPECT TO WHEN THE WIND BLOWS

SEC/CU)IC METER THE TOTAL TIME 1NTD THIS SECrTR ONLY

HANDCNECK GRAPH.
HANDCHECK GRAP
gASDCgECK GRAPHs
HANDCHECK GRAPH s
HANDCHECK CRAPH,
HANDCHECK GRAPN s
NANDCHECr CRAPg,
HANDCHECK CRAPHa
HANDCHECK GRAPH.

O K I XQSAVECK.I XQINT(K.1) XOSLOP(K.I)
4 1 -8.57322 -15.4B0S2 -2.01386
4 2 -9.43545 -17.94689 -2.83537
4 3 -10.16758 -19.44942 -3.38301
4 4 -10.87178 -25.05645 -5.59441
4 S -11.63119 -28.24546 -6.92330
4 6 -11.91999 -32.11650 -8.56392
4 7 -12.42081 -34.48468 -9.59363
4 8 -12.72980 -41.88872 -12.B5873
4 9 -13.01191 -75.93091 -28.01758
4 10 -15.67072 N'JMXQ(K). 10

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1 .0 FOR LOW PERCENTAGES.
SLOPE LT -: .0 FOR LOW PERCENTAGES .
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE( 2).
XSAVE ( 3).
XSAVE C 4) .
XSAVE I 5) -
XSAVE ( 61.
XSAVE ( 7).
XSAVEC *:.
XSAVE C 9).
XSAVE(l0 .

.134

.304

.561

.820

.915
1.073
1 .168
1.236
1.575

RACK EXTRAPOLATION FOR 1 PERCENTILE .
2.601E-04 .017
1.429E-04 .050
1.064E-04 .08)
6.621E-OS .166
4.605Z-05 .250
3.470E-05 .333
2.695E-OS .416
2.182K-05 .499
1.769E-OS .583
1.358E-05 .666
1.071R-05 .749
8.5SSE-06 .832
6.731Z-06 .916
5.098E-06 .999
3.926E-06 1.082
2.995E-06 1.165
2.029E-06 1.249
1.006E-06 1.332
5.176E-07 1.415
2.7522-07 1.490

0 2.179E-05 0.5
ANNWJAL AVERAGE . 4.85E-07

OX- 4 FIVEXQ(KE- 2.179E-05

1.000
3.000
5.000

10.C00
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
e0.000
*s .000
90.000
30 .03

FIVEPR(K) .30.033
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lUSURC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE, 11/19/2003 TIME. 23. 4,56
/PLANT NAME. CGS METEOROLO5ICAL INST.RUXNTATION

DATA PERIODM JrD 2996-1999 WIND SENSORS HEIGBTt 10.0 METERS

TYPE OP RELEASEs GROUND LEVEL RELEASE DELTA-T HE:GNTSs 10 - 75 METERS

SOURCE OP DATAs MET DATA TAKEN FROM FRAMATOME JPD FILES FOR 96-99
COMMENTSt input file, P96-99-F.inp output file, P96-99-P.out gigma.denert + P-C
PROGRAMs PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/Q CALCULATIONS FOR THE W SECTOR.
STABILITY WINDSPEED FREOUENCY DISTANCE TERRAIN BT EFF PLUME BT SIGMA-Y SIGMA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS

AT 10.0 METERS

*- 0/0 VALUES (SEC/CUBIC METER)
MEANDER BLDG WAKE USED

CA.1431 .SO.METERS

A .4 2.01
A 1.0 7.09
A 2.0 7.87
A 3.0 2.62
A 4.0 1.31

A 5.0 1.05

4827.
4827.
4827.
4827.
4827.
4827.

0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0

1000.0
1000.0
1000.0
1000. 0
1000.0
1000.0

1000. 0
1000. 0
1000.0
1000.0
1000.0

1000.0

7 .495-07
3.1651-07
1.565Z-07
1.055E-07
7.9561-0O

6 .329S- 08

B .4 .61 4827.
B 1.0 1.84 4827.

B 2.0 1.57 4827.
B 3.0 .79 4827.

B 4.0 .52 4827.

C .4 .27 4827.
C 1.0 .79 4827.
C 2.0 1.S7 4827.
C 3.0 1.94 4827.
C 4.0 .52 4827.-

0. 0. 725.4 859.0 725.4 1.2031-06
0. 0. 725.4 859.0 725.4 5.079Z-07
0. 0. 72s.4 859.0 725.4 2.512E-07
0. 0. 725.4 8S9.0 72S.4 1.693E-07
0. 0. 725.4 859.0 725.4 1.277E.07

0. 0. 568.7 500.4 568.7 2.634E-06
0. 0. 568.7 500.4 56.7 1.112Z-06
0. 0. s68.7 500.4 568.7 5.4991-07
0. 0. 568.7 500.4 568.7 3.7061-07
0. 0. 568.7 500.4 568.7 2.795Z-07

7.492E-07
3.163E-07
1.5648-07
1.0541- 07

7.952E-08
6.3261-08

1.202E-06

5.075E-07
2.5101.07
1.692Z-07

1. 276E- 07

2 .62 sE 06
1.1101-06
S. 4 908. 07
3.7001.07
2 .7911- 07

2 .104E-05
8.8SE-06

4 .393E-06
2.962E-06

2.234E-06
1.7779- 06

7.4921- 07
3.163E-07
1.564E-07
1.054E-07
7. 9s21-08
6 .326E-08

1.202E-06
5.0751-07
2.5101-07
1.6921.07
1.276E1-07

2 .62SE-06
1. 110E-06
S5.490E-07
3 . 70 .07
2.7911-07

2 .104E-05

8.88 5E-06
4.393E 06
2.962E -06
2.234E-06

1.777E -06

D .4 1.03
D 1.0 4.20
o 2.0 9.71

D 3.0 6.04
0 4.0 4.72
D s.o 1.31

4827.
4827.
4827.
4827.
4 827.
4827.

0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3

158.9
158.9
158.9
159.9
158.9
158 .9

222.3
221.3
221.3
221.3
221.3
221.3

2.131Z-OS
9.0001-06
4.450Z-06
3.0001-06
2.2623- 06
1.800E-06
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E .4 1.50 4B27.
E 1.0 5.77 4827.
E 2.0 5.77 4827.
E 3.0 4.99 4827.
E 4.0 1.31 4827.
E 8.0 .26 4827.

F .4 1.30 4827.
F 1.0 4.72 4827.
F 2.0 3.67 4827.
F 3.0 2.1J 4827.
F 4.0 .52 4827.

G .4 1.70 4827.
G 1.0 4.99 4827.
G 2.0 1.57 4827.
G 3.0 .26 4827.
G 4 .0 .26 4827.

0. 0. 428.5 15.6 428.5 4.923E-05 4.777E-05 4.777E-05
0. 0. 428.5 35.6 428.5 2.0771-05 2.017E-0S 2.017E-05
0. 0. 428.5 35.6 428.5 1.027E-05 9.974E.06 9.974E-06
C. 0. 428.5 35.6 428.5 6.924E-06 6.7231-06 6.723E-06
0. 0. 423.5 35.6 421.5 5.222E-06 5.070Z-06 5.070Z-06
0. 0. 428.5 35.6 428.5 2.604E-06 2.528E-06 2.528E-06

0. 0. 696.0 11.2 696.0 9.625E-05 9.0948-05 9.094E-05
0. 0. 696.0 11.2 696.0 4.064:-os 3.839Z-05 3.829E-05
0. 0. 696.0 11.2 696.0 2.010E-05 1.8991-05 1.899E-05
0. 0. 696.0 11.2 696.0 1.355Z-OS 1.280E-0S 1.280E-05
0. 0. 696.0 11.2 696.0 1.022E.05 9.652E-06 9.652E-06

0. 0. 1000.0 3.5 1000.0 2.1361-04 1.891E-04 1.891E-04
0. 0. 1000.0 3.5 1000.0 9.021E-05 7.984E.05 7.984E-05
0. 0. 1000.0 3.5 1000.0 4.461E-O5 3.9481-05 3.948E.05
0. 0. 1000.0 3.5 1000.0 3.007E-0 2.661E-OS 2.661E-05
0. 0. 1000.0 3.5 1000.0 2.268E-OS 2.007E-os 2.007E-OS
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lUSURC COMPUTER CODE-PAVANt VERSION 2.0 RUN DATEs 11/19/2003 TIKEi 23. 4.56
/PLANT NAMEs CGS METEOROLOGICAL INSTRUXENTATION

DATA PERIOD, JDD 1996.1599 WIND SENSORS HESGHT. 10.0 METERS
TYPE OF RELEASE. GROUSD LEVEL RELEASE DELTA-T HZ:GHTS. 10 - 75 METERS
SOURCE o0 CATAs NET DATA TAKEN FROM FRAKATOME JrD FILES FOR 96-99
COMXENTS% input file, P96-99-F.inp output file, 996-99-F.out sim.a-desert * P-G
PROGRAM. PAVAN. 10/76. 8179 REVISION. IMPLEMENTATION OF RESULATORY GUIDE 1.14S

CLOW PCPULATION ZONE CALCULATSONS.
0 W SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.245 MEANDER FACTORS ARE NOT USED.

sUILDING WArE CREDIT ALLOWED. C- .5 A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NURSER IS THE CHI/Q. THE XIDDLE NUMBER IS THE FREQUENCY NCRGMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS TME FREQUENCY WITH RESPECT TO ALL TIME.

0 2.891E-C4 9.0942.0S 7.984E-tS 4.777E-05 3.948E-05 3.839E-05 2.661E-0s 2.104B-OS 2.0171-05 2.007E-05
1.702 2.997 7.903 9.479 11.054 15.770 16.040 17.066 22.819 23.102

.02049 .03610 .09615 .11416 .13313 .19002 .19319 .20552 .275D6 .27822
0 1.899E-05 1.280E-0S 9.974E-06 S.652B-06 8.885E-06 6.723E-06 5.070E-06 4.3932-06 2.962E-06 2.629E-06

26.776 28.875 34.649 35.174 39.373 44.359 45.671 55.381 61.417 61.689
.32246 .34775 .41728 .42360 .47417 .53422 .55002 .66696 .73966 .74294

o 2.5281-06 2.2341-06 1.777E-06 1.202B-06 .1101-06 7.4921-77 5.49DE-07 5.075E-07 3.700E-07 3.1631-07
61.952 66.676 67.988 68.593 69.381 71.395 72.969 74.806 76.643 83.729
.74610 .a0299 .81879 .8268c .93556 .85982 .87878 .90090 .92303 1.00836

0 2.791E.07 2.510E-07 1.6921-07 1.5641-07 1.2761-07 1.054E-07 7.9521-08 6.326E-08
84.254 85.829 86.616 94.489 95.014 97.638 98.950 100.000

1.01468 1.03365 1.04313 1.1379S 1.14427 1.17587 1.19168 1.20432
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0 XI0 PERCENTILES
(EASED ON tNE UPPER ENVELOPE OF TNE

ORDERED XtQ-FREQUENCY VALUES, AND AS
PLOTED ON A LOG-NORMAL GRAPNH.)

O PERCENT OF TIME C82/Q IS EQUALED OR EXCEEDED
CIN/Q WITH RESPECT TO WEN THE WIND BlowS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

NAND1CECX tRAPHs
RAN-CHNECK CGRAWP
KANDCHECK GRAPH.
NANDCHECE GRAPH.
HANDCNECK GRAPH ,
JtANDCHtZCX GRAPH.
IWADCNICK GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTACES.
SLOPE LT -1.0 FOR LOW PERCENTA7GES.
SLtPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PZRCE.WTACES.

XSAVE ( 2) -
XSAVE ( 31.
XSAVE ( 4t.
XSAVlX ) 5.
XSAVE ( 6)-
XSAVE t 7)-
XSAVY 8 S)-

.096

.190

.322

.474

.666

.802
1.137

0 S I XOSAVE(EII)
5 1 -6.57122
S 2 -9.43545
5 3 -10.16758
S 4 -10.87178
5 S -11.63119
5 6 -12.33S39
5 7 -13.01191
5 * -15.67072

XQIN`TK. I) XQSLOPIR. I)
-15.63189 -1.99745
-20.37820 -3.52745
-22.14254 -4.13697
-26.80175 .5.84715
-26.91788 -5.89191
-37.32047 -10.09497
-62.22779 -20.43861

NUMXQ(R). a
BACK EXTRAPOLATION FOR 1 PERCENTILE.

2.492E-04 .012
1.394E-04 .03C
1.046E-04 .060
6.2981-05 .120
4.060E-05 .181
2.812E-05 .241
2.085E-05 .301
1.522E-05 .361
1.124E-05 .422
8.6043-06 .482
6.765E-06 .542
5.4411-06 .602
4.4581-06 .662
3.2871-06 .723
2.453E-06 .783
1.552Z-06 .841
9.225E-07 .903
5.648E-07 .963
3.55CE-07 1.024
2.283E-07 1.084

0 7.977E-06 0.5
OANN'UAL AVERAGE - 3.02E 07
OK. S FIV&XO(K). 7.977E-06

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.00C
85.000
90.000
41.52

FIVEPR (1) .41.517
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Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODB-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIME, 23. 4.56
/PLANT NAME. CGS METEOROLOOICAL INSnRUM7ENTAT0ON

DATA PERIOD, JPD 1996-1999 WIND SENSORS HEICGNT 10.0 METXRS
TYPE OF RELEASE, GROUND LEVEL RELEASt DELTA-T NEICHTS, 10 - 75 METERS
SOURCE OF DATA. MET DATA TAMEN FROM FRAMATOME JFD PlLES FOR 96-99
COW.ENTrS. input file. P96-99-F.Inp output files P96-99-F.out *igma.desert + P-G
PROGRAM. PAVAN. 10/76. 8/79 REVISION. OMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARANETER VALUES FOR TNE CHI/O CALCULATIONS FOR THE WMNW SECTOR.
STABILITY WISDSPEED FREQUENCY DISTANCE TERRAIN NT EFF PLUME UT SIGMA-Y SIGMA-Z MEANDER-SY ** C1I/Q VALUES (SEC/CUBIC MEER)

CLASS MER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4 1.48 4827.
A 1.0 5.19 4827.
A 2.0 8.10 4827.

A 3.0 6.23 4827.
A 40G 1.87 4827.
A 5.0 .83 4827.
A 6.0 .21 4827.

B .4 .34 4827.
a 1.0 1.04 4827.
B 2.0 2.28 4827.
B 3.0 1.04 4827.
B 4.0 1.45 4827.

8 5.0 .42 4827.

C .4 .29 4927.
C 1.0 .B3 4827.
C 2.0 .62 4827.
C 3.0 .21 4827.
C 4.0 .83 4827.
C 5.0 .42 4827.

D .4 .66 4827.
D 1.0 2.70 4827.
D 2.0 6.64 4827.

D 3.0 6.02 4827.
D 4.0 5.40 4827.
D 5.0 1.45 4827.
D 6.0 1.04 4827.
D 8.0 .21 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1001.0 100C.0 1000.0

0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 560.7
0. 0. 568.7 500.4 568.7
0. 0. 569.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

0. 0. 221.3 1S8.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

7.495E-07 7.4923-07 7.492E-07
3.16SE-07 3.163E-07 3.163E-07
1.5653-07 1.5648-07 1.5643-07
1.0553-07 1.054E-07 1.0543-07
7.956E-08 7.9S23.08 7.9S2E-08
6.3293-08 6.3263-08 6.3263-08
5.294E-08 5.2923-08 5.2923-08

1.203E-06 1.2023-06 1.2023-06
5.0793-07 5.075E-07 5.0753-07
2.512E-07 2.51O-07 2.5103-07
1.6933-07 1.6923-07 1.6923-07
1.2773-07 1.2763-07 1.2763-0?
1.016V-07 1.0153-07 1.0153-07

2.6343-06 2.629E-06 2.6293-06
1.112B-06 1.1103-06 1.110B-06
5.4993-07 5.4903.07 5.4903-07
3.7063-07 3.700E-07 3.7008-07
2.795E-07 2.7913-07 2.791E-07
2.2243-07 2.220E-07 2.220E-07

2.131E-05 2.104E-05 2.1043-05
9.000B-06 8.885E-06 6.9885-06
4.450B-06 4.3932-06 4.393Z-06
3.000e-06 2.9628-06 2.9623-06
2.262E-06 2.234Z-06 2.2342-06
1.80E-06 1.777E-06 1.7773-06
1.506E-06 1.4863-06 1.486B-06
1.128s-06 1.1141-06 1.1143-06
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1 .4 .86 4827.
E 1.0 3.32 4827.
E 2.0 6.44 4827.
E 3.0 4.15 4827.
E 4.0 5.19 4t27.
E 5.0 2.49 4827.
E 6.0 .42 4827.

F .4 .91 4627.
F 1.0 3.32 4827.
F 2.0 4.98 4827.

F 3.0 2.08 4827.
F 4.0 .81 4827.
F S.0 .42 4827.

0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.S

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

4.920E-OS 4.777-OS 4.777E-05

2.077E-05 2.0171-OS 2.017E-05
1.027E-05 9.9742-06 9.974E-06
6.924E-06 6.723E-06 6.723E-06
5.2221-06 5.070E-06 5.070E-06
4.1541-06 4.0141-06 4.0341-06
3.475E-06 3.374E-06 3.374E-06

9.625E-05 9.094t-05 9.094E-05
4.064E-OS 3.839E-05 3.839E-oS
2.010E-05 l.899E-05 1.899E-OS

1.355E-05 1.2808-OS 1.280-OS
1.022E-05 9.652E-06 9.6521-06
8.128E-06 7.6792-06 7.679Z-06

2.136E-04 1.891E-04 1.891E-04
9.021E-05 7.904E-05 7.9841-05
4.461E-05 3.948E-OS 3.948E-OS

G .4 1.42 4827. 0. 0. 1000.0 3.5 1000.0
S 1.0 4.15 4827. 0. 0. 1000.0 3.5 1000.0
G 2.0 1.25 4827. 0. 0. 1000.0 3.5 1000.0
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lUSNRC COMUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIM2. 23. 4s56
/PLANT NAME. CCS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD* J D 1996-1999 WIND SENSORS HEICHT. 10.0 METERS
TYPE OF RELEASME CROUND LEVEL RELEASE DELTA-T REICNTS, 10 - 75 METERS
SOURCE OF DATA. MET DATA TA"EN FROM FRAMATOME JrD FILES FOR 96-99
COCMENTS. input file. P96-99-F.inp output files P96-99-F.out *igma.desert * P-G
PROGRAN. PAVAN, 10/76. 8/79 REVISION, IMPLEYENTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONE CALCULATIONS,
0 WNW SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODESERT SICMA VALUES USED. F.EANDER IS INCLUDED IN THESE VALUES- RC 1.145 MEA.DER FACTORS ARE NOT USED.

BUILDINC WAKE CREDIT ALLOWED, C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

0BELOW ARE PRINTED THE ORDERED VALUES OF CHI/O AXD THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS NHE CHI/Q. THE MIDDLE NU`BER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD N=KBER IS THE FREQUENCY WITH RESPECT TO ALL T:ME.

0 1.891E-04 9.094E-05 7.984e-0s 4.777E-05 3.948E-05 3.839E-05 2.104E-05 2.017E-05 1.899E-05 1.280E-05
1.417 2.328 6.480 7.341 8.587 11.908 12.S67 15.889 20.872 22.948

.02157 .03544 .09865 .11175 .13072 .18129 .19132 .24189 .31774 .3493S
0 9.974E-06 9.6S2E-06 8.885Z-06 7.679b.C6 6.723E-06 5.070E-16 4.393E-06 4.034E-06 3.3745 06 2.9626-06

29.384 32.214 32.913 33.328 37.481 42.671 49.315 51.806 52.221 58.242
.44732 .45997 .50105 .50737 .57059 .64960 .75074 .78866 .79498 .88664

0 2.629E-06 2.234E-06 1.777S-06 1.4865-06 1.202E-06 1.1145-06 1.110E-06 7.492E-07 5.4905-07 5.0755-07
58.529 63.927 65.380 66.418 66.760 66.968 67.798 69.274 69.896 70.934
.89101 .97319 .99531 1.01111 1.01632 1.01948 1.03212 1.05458 1.06406 1.07987

0 3.700E-07 3.1635-07 2.7918-07 2.51CE-C7 2.2205-07 1.6925-07 1.5642-07 1.276E-07 1.054E-07 1.015Z-07
71.142 76.332 77.163 79.446 79.862 80.900 88.997 90.450 96.678 97.093

1.08303 1.16204 1.17468 1.20945 1.21577 1.23157 1.35483 1.37696 1.47177 1.47810
0 7.952E-08 6.326E-OR 5.292E-08

98.962 99.792 100.000
l.s0654 1.51918 1.52234
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O X/O PERCENrILES
(BASED ON THE UPPER ENVELOPE OF THE

ORDERED X/Q-FREQUENCY VALUES, AND AS
PLOTTED ON A LOG-NORKAL GRAPH.)

O PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
CHIN/ WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CU8IC METER THE TOTAL TIME INTO THIS SECTOR ONLY

O X I XOSAVECX.1) X0:WNT(KI) XQSLOPtK,I)
6 1 -8.57322 -25.70315 -2.02540
6 2 -9.43545 -21.60352 -3.93210
6 3 -10.8717B -24.30515 -4.92197
6 4 -12.42081 -29.78536 -7.19163
6 S -12.72980 -32.05612 -8.14912
6 6 -13.01191 -57.91115 -19.21262
6 7 -16.06513 NUNXOCK)- 7

HANDCHECKC GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 2:.
HANDCKECK GRAPHs SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE 31.
HANDCHECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 4;.
HANDCHECK GRAPHs SL0PE LT -1.0 FOR LOW PERQCNTAGES. XSAVEC 5)-
HANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 6).
HAXDCHECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 7).

RACK EXTRAPOLATION FOR 1 PERCENTILE.

.099

.317

.788

.886

.972
: .470

2.275E-04 .015
1.251E-04 .046
9.315E-05 .076
4.769E-05 .:52
2.894E-0S .228
2.006E-OS .304
1.413E-05 .381
1.042E-05 .457
8.020E-06 .533
6.369E-06 .609
5.182E-06 .685
4.298E-06 .761
3.447E-06 .837
2.707K-06 .913
1.9822-06 .990
1.1S9E-06 1.066
7.006E-07 1.142
4.356E-07 1.218
2.777E-07 1.294
1.810E-07 1.370

0 8.940E-06 0.5
OANNUAL AVERAGE . 3.11E-07
Or. 6 FIVEXQOC). 8.94CE-06

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.0CC
85 .0 00
90.000
32.84

FIVEPR(KE .32 .844
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Mohammed Abu-Shehadeh Ted Messier

___________________________________________________________________

lUSURC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIM~s 23s 4.56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS UEIGHT. 10.0 METERS
TYPE 07 RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGNTS. 10 - 75 METERS
SOURCE OF DATAs MET DATA TAKEN FROM FRAMATGME JFD PILES FOR 96-99
C4MMENTS. ir.put fie. P96-99-P.inp output files P96-99-F.out sigma-desert * P-G
PROGRAM, PAVAN, 1C/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE I.:45

OPARAMETER VALUES FOR THE CHI/( CALCULATIONS FOR THE NWE SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFP PLUME NT SIGMA-Y SIGMA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

*- CUI/Q VALUES (SEC/C=BIC METER)
MEANDER BLDG WAKE USED

CA.1431 .SQ.METERS

A .4 .53
A 1.0 1.86
A 2.0 5.18
A 3.0 3.32
A 4.0 2.92
A 5.0 1.46
A 6.0 .40
A 8.0 .07

B .4 .13
B 1.0 .40
a 2.0 .80
a 3.0 1.33
B 4.0 .80
3 S.0 .20
a 6.0 .13
5 8.0 .20

C .4 .11
C 1.0 .33
C 2.0 .53
C 3.C 1.33
C 4.C .73
C 5.0 .46
C 6.0 .07
C 8.0 .33

D .4 .44
D 1.0 1.79
D 2.0 4.32
D 3.0 4.05
0 4.0 4.58
D 5.0 2.79
D 6.0 1.06
D 8.0 .27
D 10.0 .07

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827 .

0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0

0. 0. 725.4
0. 0. 725.4
0. 0. 725.4
0. 0. 725.4
0. 0. 725.4
0. 0. 725.4
0. 0. 725.4
0. 0. 725.4

0. 0. 568.7
0. 0. 568.7
0. 0. 568.7
0. 0. 568.7
0. 0. 568.7
0. 0. 568.7
0. 0. 568.7
0. 0. 568.7

0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3
0. 0. 221.3

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

859.0
859.0
859.0
859.0
859.0
859.0
859.0
859.0

500.4
500.4
500.4
SOO.4
500.4
500.4
500.4
500.4

158.9
158.9
158.9
158.9
l58.9
158.9
158.9
158. 9
158.9

1000.0
1000.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

725.4
725.4
725.4
725.4
725.4

725.4
725.4
725.4

568.7
568.7

568.7
568.7
568.7
568.7
568.7
568.7

221.3

221.3
221.3
221.3
221.3
221.3
221.3
221.3
221.3

7.495E-07
3.1650-07
1 .565-07

1 .055K- 07
7.956E-08
6.329E-08
5.294K-08
3.967K-08

1.203E-C6
5.0798- 07
2.512E-07
1.693E-07
1.2770-07
1 .0168-07
8 .496K-C8
6.366K-08

2 .634K-06
1 .1120-06
5.499E-07
3 .706S-07
2 .795S-07
2.224K-07
1 .8600-07
1. 394E- 07

2.131E-05
9.00 CE06
4.45CE-06
3.000K-O0
2.262E-06
1.800E-06
1.506E 06
1.128E-06
9.020B-07

7.4929-07
3.1630- 07
1.564K-07
1.054E-07
7. 952E 008
6.326K-08
S.292E-08
3.965E-O8

I.2028-C6
5.075-07
2.5100-07
1.6920-07
1. 2760- 07
1.O1SE-07
8.4900-08
6.362K-OS

2.629K-O6
1.110C-06
5.490E-07
3.700E*07
2.791E-07
2.220K-07
1.857K-07
1.392e-07

2.104K OS
8.885K-06
4 .393E-06
2.962E-06
2.2348-06
1.777E006
1.486E-06
1.114E-06
8.904Z-07

7.492E-07

3.163K-07

1.5640-07
1.054E-07
7. 9520- C8
6.326S-08
5.292E-08
3.965K-OB

1.202K-06
5.075K-07
2.5101-07
1.692E-07
1.276Z-07
1.015KZ- 07
8.490K-O0
6.362K-OB

2.629E-06

1. 110E06
5.4900-07
3.7000-07

2.791K-07
2.220K-07
1.857Z-07
1.392E-07

2.104K-05
8.8850-06
4 393E-06

2.9620-06
2.234E-06
1.7770-06
1.486E-06
1. 114E. 06

B.904Z-07
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E .4
E 1.0
E 2.0
E 3.0
E 4.0
E 5.0
E 6.0
E 8.0
E 10.0

.52 4827.
1.99 4827.
5.18 4827.
6.04 4827.
7.30 4827.
5.18 4827.
2.13 4827.
1.46 4827.

.07 4827.

F .4 .42 4827.
F 1.0 1.53 4827.
F 2.0 4.38 4827.
F 3.0 3.65 4827.
* 4.0 5.64 4827.
F s.0 2.32 4827.
F 6.0 .60 4827.
F 8.0 .27 4827.

c .4 .57 4827.

G 1.0 1.66 4827.
G 2.0 2.92 4827.
c 3.0 2.39 4827.
G 4.0 .60 4827.
G 5.0 .20 4827.

0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.s
0. 0. 428.5 35.6 428.S
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 21.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 21.2 696.0
0. 0. 696.0 21.2 696.0
0. 0. 696.0 21.2 696.0
0. 0. 696.0 21.2 696.0
0. 0. 696.0 1.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

4.920E-05 4.777-05 4.777E-05
2.077E-OS 2.017E-OS 2.017E-OS
1.0271-05 9.9741-06 9.974E-06
6.9241-06 6.723Z-06 6.723E-06
5.2221-06 5.070E-06 5.0701-06
4.1S41-06 4.034E-06 4.034E-06
3.475E-06 3.3741-06 3.374E-06
2.604E-06 2.52BE-06 2.528E-06
2.0822-06 2.0211-06 2.021E-06

9.625E-OS 9.094E-05 9.094E-OS
4 .064E-05 3.839E-05 3.839E-OS
2.01CE-OS 1.899E-OS 12.99E-OS
1.3ssE-OS 1.2801-OS 1.280E-OS
1.022E-OS 9.6522-06 9.652E-06
8.128E-06 7.679E-06 7.679E-06
6.799E-06 6.423Z-06 6.423E-06
5.094E-06 4.8131-06 4.813E-06

2.1363-04 1.8912-04 1.891E-04
9.021E-OS 7.9842-OS 7.984E-OS
4.461E-OS 3.948E-OS 3.948E-OS
3.007E-OS 2.6612E-OS 2.661E-OS
2.268K-OS 2.007E-OS 2.007E-OS
1.804E-OS 1.S97E-OS 1.S97E-OS

25291 R1



8113L.

Page No. Cont'd on page

*NORTHWEST APPENDIX B B-102 B-103
People. Vision.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier I

LUSNRC COMPUTER CODE.PAVAS, VERSION 2.0 RUN DATEM 11/19/2003 TIMEs 23: 4.56
/PLAXT SAME. CGS METEOROLC=ICAL :NSTEUMEN.TA-ION

DATA PERIOD* JFD 1996-1999 WIND SENSORS HE:HCT. 0.0O METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA, MET DATA TArEN FROM FRAMATOME JFD PILES FOR 96-99
COMMENTS, input file. P96-99-F.inp output files ?96-99-.aut sigja-desert . P-G
PROGRAMt PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF RECU.ATORY GUIDE 1.145

OLOW POPULATION ZONE CALCULATIONS.
0 104 SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODESERT SIGMA VALUES USED. MEA.NDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWEDs C. .5 A. 2861. D. 70.0
CORRECT:ON FACTORS USED IN THZ ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE CRDERED VALUES OF CHI/0 AND THE FREQUENCY WITH WHCH THAT VALUE IS REACHED OR EXCEEDED.
THE TCP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RXSPECT TO ALL TIME.

0 1.891E-04 9.094E-05 7.984S-05 4.7778-05 3.948E-05 3.8393B05 2.6610-05 2.104E-05 2.0178-05 2.007E-05
.567 .985 2.646 3.162 6.084 7.611 10.002 10.439 12.432 13.029

.02696 .04690 .12591 .15048 .28955 .36224 .47602 .49686 .59167 .62012
0 1.899Z-05 1.597E-05 1.280S-05 9.974Z-06 9.652E-06 8.8853-06 7.679Z-06 6.7231-06 6.423E-06 5.070E-06

17.412 17.611 21.264 26.444 32.068 33.881 36.205 42.248 42.846 50.151
.82871 .83820 1.01203 1.25855 1.52720 1.61253 1.72315 2.01076 2.03921 2.38687

0 4.8133-06 4.393E 06 4.0345-06 3.3748-06 2.9623-06 2.629E-06 2.528E-06 2.234E-06 2.021E-06 1.7773-06
50.416 54.733 59.913 62.038 66.088 66.203 67.664 72.246 72.313 75.102

2.39951 2.60495 2.85147 2.95261 3.14540 3.15086 3.22040 3.43848 3.44:64 3.57438
0 1.4863-06 1.202E-06 1.1148-06 1.110E-C6 8.904E-07 7.4922-07 S.490E-07 S.0753-07 3.7008-07 3.1633-07

76.164 76.296 76.561 76.893 76.960 77.408 78.019 78.418 79.746 81.605
3.62495 3.63120 3.64384 3.65964 3.66280 3.68796 3.71324 3.73220 3.79542 3.88391

0 2.791E-07 2.510E-07 2.220E-07 1.857E-07 1.692E-07 1.5643-07 1.392E-07 1.276E-07 1.0543-07 1.01sE-07
82.336 83.133 83.598 83.664 84.992 90.172 90.504 91.301 94.621 94.820

3.91868 3.95660 3.97873 3.98189 4.04510 4.29162 4.30743 4.34535 4.50338 4.51286
0 8.490e-08 7.952E-08 6.362Z-08 6.3263-CS 5.292Z-08 3.96SE-08

94.953 97.875 98.074 99.535 99.934 100.000
4.51918 4.65825 4.66773 4.73726 4.75622 4.75938
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E NORTHWEST APPENDIX B B-103 B-104
°meople VislonSolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

C X/O PERCENTILES
(BASED 0N THE UPPER ENVELOPE OF THE
ORDERED X/Q - FREOUECY= VALJES. AND AS
PLOTEED CON A LOG-NORMAL GRAPH.)

O PEROROOT OP TIME CH1/0 IS EOUALED OR EXCEEDED
CHIN/ WITH RESPECT TO WHEN THE WIND BLOWS

SEC/C)BIC METER THE TOTAL TIME INTO THIS SECTOR GOLY

HANDCHECK GRAPHs
HANDCHZCK GRAPHs
HAJDCHECK GRAPH.
IANDCHECt GRAPHi
HANDCHICX GRAPH:
HAODCHECX GRAPH.
HAhDCHECK GRAPH.
HANDCHECX GRAPH$
HANDCHECK GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *.10 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEhTAGES.
SLOPE LT -1.0 FOR LOW PERCERTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT .1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPS LT -1.0 FOR LOW PERCENTAGES.

XSAVE: 23)
XSAVEC 3).
XSAVE ( 4*-
ISAVE C S) .
XSAVZ I 6).
XSAVE t 7)-
XSAVE t *) .
XSxVE t 9).
xSAVE( 10) .

*126
.362
. 2S

1.525
2.009
2.849
3.43S
3.571
4.655

O X I XOSAVE(Xl: XQINT(K.S. XQSLOP(KtI)
7 1 -8.57322 -15.36700 .1.96315
7 2 -9.43S4S -16.02541 -2.18107
7 3 -10.16758 -16.70478 -2.43412
7 4 -10.t717R -17.82875 -2.90303
7 5 -11.54831 -18.56984 -3.24559
7 6 -11.90999 -18.97035 -3.44077
7 7 -12.42081 -25.94936 -7.10717
7 S -13.01191 -36.71158 -13.01937
7 9 -13.24063 -58.60069 -25.16130
7 10 -16.34724 NUMKXEQ). 10

1.392E-04 .04S
7.345E-05 .143
5.182Z-05 .238
3.065E-05 .476
2.166E-05 .714
1.636E-05 .952
1.2S1E-05 1.190
1.043E-05 l.428
8.624E-06 1.666
7.233E-06 1.904
6.143E-06 2.142
5.274E-06 2.380
4.584E-06 2.618
4.0160-06 2.856
3.126E-06 3.094
2.471E-06 3.332
1.791-E06 3.570
8.587E-07 3.80S
4.24CE-07 4.045
2.164E-07 4.283

0 2.941E-05 0.5
CAhNUAL AVERAGE . 6.61E-07
0Y. 7 FIVEXQ(K)- 2.941E-OS FIVEPREK)

.OCC
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.01 C
7C .0CCO
75.000

S0.000
85.000
90.000
10.51

.10.506
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Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RL-4 DATEa 11/19/2003 TIME. 23. 4,56
/PLANT NANE. CGS MrEOROLOCGICAL INSTRUMENTATION
DATA PERIOD: JFD 1996-1999 WIND SENSORS NXICMTt 10.0 METERS
TYPE 0T RELEASEs GROUND LEVEL RELEASE DELTA.T HEICHTS# 10 - 75 METERS
SOURCE 07 DATA. MET DATA TAMEN FROM FRAMAT1DME JrD FILES FOR 96-99
COMMENTS. input files P96-99-F.inp output filet P96-99-F.out sig"a.devert . P-C
PROGRAMS PAVAN. 10/76. 8/79 REVISION. IVPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR Ttt C160/Q CAICULATIONS FOR THE NNW SECTOR.
STABILITY WINDSPEED FREOUeNCY DISTANCE TERRAIN HT EFF PLUME HT SICGA-Y SICMA-Z MEANDER-SY CHI/0 VALUES (SEC/CUBIC M4ETER)

CLASS METER/SEC PERCENT METERS METERS METZRS METERS METERS METERS MEANDER BLDG WA.E USED
AT 12.0 METERS CA.1431.SQ.METERS

A .4
A 1.0
A 2.0

A 3.0
A 4.0
A 5.0

A 6.0
A 8.0
A 10.0
A 13.0

B .4
a 1.0

S 2.0
B 3.0
B 4.0
B 5.0
a 6.0
a 8.0

a 10.0

.14 4827.
.50 4827.

1.77 4827.
2.43 4827.
2.58 4827.
1.12 4827.

.47 4827.
.22 4827.
.06 4827.

.03 4827.

.06 4827.
.19 4827.
.25 4827.
.75 4827.
.84 4827.
.50 4827.
.19 4827.
.12 4827.
.03 4827.

0. 0. 1000.0 lOC1.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 100.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 SOO.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 566.7 SOO.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

7.4955-07 7.4921-07 7.492E-07
3.1651-07 3.1631-07 3.1631-07
1.565Z-07 1.5641-07 1.5641-07
1.0551-07 1.054E-07 1.054E-07
7.9561-06 7.9521-08 7.9521-08
6.3291-08 6.326e.08 6.3261-08
5.2941-08 5.2921.08 5.2921-08
3.9671.08 3.9651.08 3.965Z-08
3.1721-08 3.170E-08 3.17C1-08
2.4431-08 2.442e-0C 2.442Z-08

1.2031-06 1.2021-06 1.2021-06
5.079E107 5.075E-07 5.0751-07
2.512E-07 2.510E-07 2.5101-07
1.693Z-07 1.692E-07 1.6921-07
1.2771-07 1.2761-07 1.2761-07
1.016E-07 1.OSE-07 1.0151-07
8.4961-C8 8.4901-08 8.4901-08
6.3661-08 6.362Z-08 6.3621-08
5.0901-08 s.0861-08 5.0861-08

2.634t-06 2.629E-06 2.6291-06
1.1121-06 1.1101-06 1.110E-06
S.499t-07 5.490E-07 S.4902-07
3.7061-07 3.700E-07 3.70CE-07
2.79S1-07 2.791E-07 2.791Z-07
2.2241-07 2.220E-07 2.2201-07
1.860e-07 1.8571-07 1.8571-07
1.3941-07 1.3921-07 1.3521-07

2.1311-05 2.1048-05 2.1041-0s
9.0001.06 8.s8ss-06 8.8851-06
4.4501-06 4.3931-06 4.3932-C6
3.000e-06 2.9621-06 2.s62e-06
2.2621-06 2.2341-06 2.2341-06
1.so00-06 1.7771-06 1.7771-06
1.506Z-06 1.4861-06 1.486E-06
1.1281-06 1.114E-06 1.1141-06
9.020e-07 8.904i-07 s.904z-07

C .4 .02 4827.
C 1.0 .06 4827.
C 2.0 .47 4827.
C 3.0 .97 4827.
C 4.0 .75 4827.
C 5.0 .56 4827.
C 6.0 .34 4827.
C 8.0 .16 4827.

D .4 .17 4827.
D 1.0 .72 4827.
D 2.0 3.18 4827.
D 3.0 3.95 4827.
D 4.0 3.89 4827.
O 5.0 2.95 4817.
O 6.0 1.34 4827.
D 8.0 1.18 4827.
D 10.0 .09 4827.
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People- Vision. Solutions Calculation No. NE-02-03-16

P'repared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4
E 1.0
E 2.0
K 3.0
3 4.0
E 5.0
E 6.0
E 8.0
E 10.0

F .4
F 1.0
F 2.0
P 3.0
F 4.0
F 5.0
P 6.0
P B.0
P ;0.0

.28
1.03
4.05
5.36
6.60
S .17

2.83
2.21

.09

.34

1.25
5.04
5.95
s.73
4.0B

.90

.65

.06

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4627.
4827.
4827.
4827.
4B27.
4827.
4827.
4627.
4627.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4627.

0. 0. 426.5
0. 0. 426.S
0. 0. 428.6
0. 0. 428.5
0. 0. 428.5
0. 0. 426.5
a. 0. 42e.5
0. 0. 428.5
0. 0. 428.S

0. 0. 696.0
0. 0. 696.0
0. 0. 696.0
0. 0. 696.0
0. 0. 696.0
o. 0. 696.0
0. 0. 696.0
0. 0. 696.4
0. 0. 696.0

0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0

35.6 428.5
35.6 426.5
35.6 428.5
35.6 428.5
35.6 428.5
35.6 426.5
35.6 426.S
35.6 428.5
35.6 428.5

11.2 696.0
11.2 696.0
11.2 696.0
21.2 696.0
11.2 696.0
12.2 696.0
11.2 696.0
11.2 696.0
11.2 696.0

3.5 1000.0
3.5 1000.0
3.5 1000.0
3.5 1000.0
3.5 1000.0
3.5 1000.0
3.5 1000.0
3.5 1000.0
3.5 1000.0

4 .920-OS 4.7773-05 4.777E-OS
2.077K-OS 2.0173-05 2.0.73-05
1.027--OS 9.9743.06 9.974 -06
6.9242-06 6.723E-06 6.723E 06
5.2221-06 5.070E-06 5.07O0-06
4.1543-06 4.0343-06 4.034t-06
3.4753-06 3.374E-06 3.374E-06
2.604E-06 2.52BE-06 2.s28Z-06
2.0 2z-06 2.021E-06 2.021E-06

9.6253-05 9.094E-05 9.0943-05
4.0641-05 3.939E-05 3.B39E-OS
2.010K-OS 1.899- 05 1.8993-OS
1.355E-05 1.260K-OS 1.2803-OS
1.0221-OS L.6523-06 9.62E -06
6.128-06 7.679E-06 7.6792-06
6.799-06 6.4213-06 6.423E-06
5.09S4-06 4.8133-06 4.6138-06
4.0731-06 3.848Z-C6 3.64BE-06

2.136E-04 1.691E-04 1.691E-04
9.021E-0S 7.984K-OS 7.9B4E-OS
4.461E-OS 3.9483-OS 3.943- OS
3.007Z-05 2.661 -05 2.6613-O5
2.268E-OS 2.007K-OS 2.007E-OS
1.B04K-OS 1.597E-OS 1.5978-OS
1.SO93-05 1.336E-05 1.336E-OS
1.131K-OS 1.001K-OS 1.001E-os
9.0413-06 8.002E-06 8.002E-06

G
G
C
C
C
C
G
C
G

.4 .53
1.0 1.56
2.0 3.52
3.0 4.g6
4.0 3.02
5.0 1.34
6.0 .31
B.0 .06

10.0 .03
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NORTHWESTG APPENDIX B B-106 B-107
PeoploeVialion* Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. l1/19/2003 Tlt.Es 23i 4j56
/PLANT NAMI. CGS MLETEORCL4CGICAL INS'RUMENTATION
DATA PERIODi JSD 1996-1999 WIND SENSORS HICGHTs 10.0 METERS
TYPE OF RELEASEt CROUND LEVEL RELEASE DELTA-T HRICHTS4 10 - 75 METERS
SOURCE OF DATA, MET DATA TAKEN PROM SRAMATOKg JSD FILES FOR 96-99
COMMENTS, input file. P96-99-F.inp output file. P96-99-F.out sigma.desert * P-G
PROGRAM, PAVAN. 10/76, 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONt CALCULATIONS
O NNW SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODESERT SSGxa VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 MEANDER FACORS ARE NOT USED.

BUILDING WAKn CREDIT ALLOWED. C. .S A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND Tmr FREQUNCY WITH $ICN THAT VALUE IS REACHcD OR EXCEEDED.
THE TOP =JUnER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENY WITH RESPECT TO ALL TIME.

0 1.8918-04 9.094E-05 7.9848-05 4.777Z-05 3.948E-05 3.839E.0S 2.661E-05 2.104E-05 2.017E-OS 2.007E-05
.531 .873 2.429 2.712 6.230 7.47S 12.332 12.507 13.597 16.617

.05392 .08860 .24663 .27529 .63243 .75886 1.25S90 1.26965 1.38027 1.68685
0 1.8996-05 1.597E-05 1.3368-05 1.2808-05 1.0018-05 9.9748-06 9.652E.06 B.sB5E-06 8.002E806 7.679B-06

21.660 22.999 23.310 29.257 29.119 33.367 39.095 39.811 39.643 43.921
2.19886 2.33476 2.36636 2.97003 2.97635 3.38722 3.96877 4.04146 4.04462 4.45865

0 6.7235-06 6.423E-06 5.070E-06 4.813E-06 4.3938-06 4.0345-06 3.846g-06 3.374E-06 2.962E-06 2.629E-06
49.276 50.179 56.779 57.433 60.609 65.777 65.839 68.673 72.627 72.648

5.00227 5.09392 5.76396 5.83033 6.15271 6.67736 6.68369 6.97130 7.37269 7.37487
0 2.528E-06 2.234E-06 2.021E-06 1.7778-06 1.4861-06 1.2028-06 1.114E-06 1.120E-06 8.9048-07 7.492E-07

74.859 78.750 78.844 81.833 83.171 83.233 84.416 84.478 84.572 84.713
7.59927 7.99424 8.00382 8.30723 8.44214 8.44939 8.56949 8.57581 8.S6529 8.59967

0 5.4908-07 5.075E-07 3.700E-07 2.163t.07 2.7918-07 2.S1CE-07 2.220B 07 1.857E-07 1.6928-07 1.5648-07
85.180 85.367 86.332 86.630 87.578 87.827 88.387 85.730 S9.477 91.2s5

8.64708 8.66604 8.76402 8.81458 8.89044 8.91572 8.97261 9.00738 9.08323 9.26330
0 1.3928-07 1.276Z-07 1.0548-D7 1.0158-07 8.4908-08 7.952X-08 6.3628-08 6.326E-08 5.2928-08 5.086E-08

91.407 92.248 94.676 95.174 95.361 97.945 98.070 99.191 99.658 99.689
9.27919 9.36452 9.61105 9.66161 9.6805t 9.94290 9.95555 10.06933 10.12673 10.11989

0 3.9658-08 3.1708-08 2.4428-38
99.907 99.969 100.000

10.14202 10.14834 10.15150
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SNORTHWEST APPENDIX B B-107 B-108
People.Vision*Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/Q PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED XIO-FREOUKMCY VALUES. AN D AS
PLV1MD ON A LOC-WORMAL GRAPH.)

O PERCEN D OF TIME CI/0 IS E2AED OR EXCEEDED
CHI/O WX7E RESPECT TO WHEN THE WIND BLOWS

SEC/CLBIC METER THE TOTAL TINE INTO THIS SECTOR ONLY

NANDCNECX GRAPH.
V.NDCNECX GRAPH t

AOAXDCHECK GRAPHe
NANDCHECX GRAPH.
HANDCEECX GRAPH.

AIADCHECX GRAPH.
HANDCHECK CRAPHN
HANACHECX GRAPH.

O X I XQSAVE(t.1) XQINT)E.I) X0SLOPIK.I)
8 1 -8.57322 -24.73252 -1.88390
8 2 -9.43545 -14.50262 -1.80213
8 3 -10.8717B -16.11356 -2.60171
8 4 -11.S4831 -17.33238 -3.29631
a 5 -11.90999 -17.72791 -3.53675
8 6 -12.42081 -21.38906 -5.97663
8 7 -12.72983 -22.20133 -6.53724

S a -13.01391 -28.49446 -11.01409
8 9 -13.24063 NUNIOXOI. 9

1.339E-04 .102 1.000
7.057E-05 .305 3.000
5.174E-05 .508 5.0C0
3.298E-05 1.015 20.000
2.487E-OS 1.523 15.000
2.0160-05 2.030 20.000
1.621E-05 2.538 25.000
1.318E-05 3.045 30.000
1.102E-05 3.553 35.000
9.320E-06 4.061 40.000
7.763E-06 4.568 45.000
6.557E-06 5.076 50.000
S.556E-06 S.S83 S3.000
4.762E 06 6.091 60.000
4.122E-06 6.598 65.000
3.325E-06 7.106 70.000
2.64SE-06 7.614 75.000
2.034E-06 8.121 80.000

0 5.223E-05 0.5 4.93
0ANIUAL AVERAGE . 1.S9E-06
0X. 8 FIVEX0Q1). 5.223E-OS FIVEPR(I)- 4.925

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES .
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVEt 2).-
XSAVE t 3)-
XSAVE C 4) -
XSAVE( S)-
XSAVZ 6) .
XSAVE ( 7).
XSAVEt 8)-
XSAVEC 9)-

.246
2.197
3.965
4.999
6.673
7.369
7.991
8 .3C4
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SNORTHWEST APPENDIX B B-108 B-109
People-Vision'Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAY. VERSION 2.0 RUN DATE. 11/19/2003 TIME% 23. 4.56
/PLANT NAME. CGS METEOROLOGICAL INSTR-JMESTATION

DA-A PERIOD. .PD 1996-1999 NIND SENSORS HE1GHT1 10.0 METERS
TYPE OP RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 20 75 METERS
SOURCE OF DATA. 43? DATA TAXEN FROM FRAM4ATOMI JFID FILES FOE 96.99
COMMENTS. input file. P96 99 r.inp output file. P96-99ss.out sigma.desert * P-C
PROGRh4. PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145
OPARAMITER VALUES FOR THE CHI/Q CALCULATIONS FOR THE N SECTOR.
STABILITY 'I1NDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME MT SIGMA-Y S:GMA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

A .4
A 1.0
A 2.0

A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

.20 4827.

.71 4827.
1.86 4827.
1.73 4 827.
1.49 4827.
1.62 4827.
1.49 4827.
1.62 4827.

.52 4821.

.18 4827.

a .4 .04 4827.
a 1.0 .13 4827.
a 2.0 .58 4827.

B 3.0 .78 4827.
2 4.0 .63 4827.
a 5.0 .76 4827.
a 6.0 .39 4827.
8 8.0 .SS 4827.
S 10.0 .08 4827.

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
0 3.0
0 4.0
D S.0
D 6.0
D 8.0
D 10.0
D 13.0
0 18.0

.05 4827.

.16 4827.
.37 4827.
.68 4827.
.76 4827.
.S2 4827.
.52 4827.
.39 4827.
.26 4827.
.05 4827.

.20 4827.

.84 4827.
2.67 4 827.
2.80 4827.
3.30 4827.
2.69 4827.
1.68 4827.
2.77 4827.
1.02 4827.

.34 4827.
.05 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1C00.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. O. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1.C0.3 1000.0 1000.0

0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 566.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 1S8.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 156.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 lSS.9 221.3

CH1/0 VALUES (SEC/CUBIC METER)
MEANDER BLDG WAKE USED

CA.1431.SQ.METERS

7.4951-07 7.4921-07 7.4921-07
3.1651-07 3.1631-07 3.1632-07
1.565E-07 1.564E-07 1.5645.07
1.055E-07 1.0541-07 1.054E-07
7.9561-C8 7.952E-08 7.952EC08
6.3291-08 6.326E-08 6.326S-08
5.294E-08 5.292E108 5.292E-08
3.967E-C8 3.965E-08 3.965E-08
3.172E-08 3.170E-08 3.170E-08
2.4411-08 2.4421-06 2.4421-08

1.203E-06 1.2021-06 1.202E-06
5.0791-07 5.07SE-07 5.0751-07
2.s12E-07 2.51OZ-07 2.5101-07
1.6931-07 1.6928-07 1.692Z-07
1.2771-07 1.2761-07 1.2761-07
1.016T.07 1.05sz107 1.01SE507
8.4961-08 8.49O1-08 8.490e-0s
6.3661-08 6.3621-08 6.3621-00
5.0901-08 s.0861-08 5.086E-08

2.634Z-06 2.6291-06 2.6291-06
1.1121-06 1.110E-06 1.110E-06
5.4991-07 5.4901-07 5.4901-07
3.7061-07 3.7002-07 3.7001-07
2.79sE-07 2.7911-07 2.7911-07
2.2241-07 2.2201-07 2.22C1-07
1.8601-07 1.SS75-07 1.857E-07
1.394s-07 2.3921-07 1.392E-07
1.1148-07 1.1131-07 1.1133-07
8.583E-08 8.5691-08 8.5698-08

2.1311-OS 2.1041-05 2.104E-05
9.000E-06 8.8853-06 8.885-E06
4.4501-06 4.393E-06 4.3931-06
3.0001-06 2.9621-06 2.9621-06
2.262R-06 2.2341-06 2.2341-06
1.800E-06 1.7771-06 1.7773-06
1.5061-06 1.4861-06 1.4861-06
1.128E-06 1.114E-06 1.114E-06
9.020E-07 8.904E-07 8.9042-07
6.9471-07 6.858E-07 6.858E-07
5.018z-07 4.954E-07 4.954E-07
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_NORTHWEST APPENDIX B B-109 B-110

People.VIsion Bolutions Calculation No. NE-02-03-16

I-repared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

r .4
E 1.0
t 2.0
E 3.0
E 4.0
K 5.0
E 6.0
E 8.0
E 10.C
E 13.0
E 18.0

F .4
F 1.0
F 2.0
F 3.0
P 4.0
P 5.0
F 6.0
P S.0
F 10.0
F 13.0

.42 4927.
1.62 4827.
4.05 4827.
4.00 4927.
4.00 4927.
4.58 4827.
3.56 4827.
3.50 4927.

.63 4627.

.21 4827.

.05 4827.

.46 4827.
1.67 4027.
5.20 4827.
6.07 4927.
4.79 4827.
2.46 4827.
1.07 4827.

.86 4827.

.08 4827.

.05 4827.

0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 42-.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 21.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 100C.0 3.5 100.0
0. 0. 1000.0 3.5 1030.0
0. 0. 1000.0 3.5 100C.0
0. 0. 1000.0 3.5 100C.0
0. 0. 1000.0 3.5 1000.0

4.9201-05 4.777E-OS 4.777E-05
2.077E-05 2.017E-05 2.017E-05
1.027E-05 9.974E-06 9.974E-06
6.924E-06 6.723E-06 6.723E-06
5.222t-D6 5.070t-06 5.070E-06
4.154E-06 4.034E-06 4.0341-06
3.475E-D6 3.374E-06 3.3741-06
2.604C-06 2.5281-06 2.52SE-C6
2.0S2E-06 2.021t-06 2.021E-06
1.603E-06 1.557E-06 1.557E-06
1.1586-06 1.125E-06 1.125E-06

9.625E-05 9.094K-OS 9.094E-05
4.064E-OS 3.B39E-05 3.839K-05
2.010K-05 1.8991-05 1.8999-05
1.35SE-05 1.2S01-05 1.280E-05
1.022E-05 9.652E-06 9.652E-06
8.1281-06 7.679E-06 7.679E-06
6.7991-06 6.423E-06 6.423E-06
S.0941-06 4.813E-06 4.E13E-06
4.0731E-06 3.848E-06 3.848E-06
3.137E-06 2.964E-06 2.964E-06

2.136E-04 1.891E-04 1.891-04
9.021K-05 7.9841-OS 7.984E-OS
4.461E-OS 3.948E-OS 3.948E-OS
3.007E-OS 2.661E-05 2.661E-05
2.268E-OS 2.007E-os 2.007E-OS
1.804E-OS 1.597K-OS 1.597K-OS
1.509E-05 1.3368-05 1.336E-05
1.131E 05 1.001-05 1.001E-OS
9.041E-06 8.002E-06 8.002E-06

C
C
G
G
C
C
G
C
C

.4 .49 4827.
1.0 1.44 4827.
2.0 3.37 4827.
3.0 4.11 4827.
4.0 2.59 4827.
5.0 .71 4627.
6.0 .24 4827.
8.0 .08 4827.

10.0 .05 4827.
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*NORTHWEST APPENDIX B B-110 B-111
People Vision. Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

IUSNRC COMPUTER CODE-PAVAX. VERSION 2.0 RUN DATEs 11/19/12003 TIME 23. 4,56
/PLANT ANM.s CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIMD SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS

SOURCE OF DATA. MET DATA TAREN FROM FRAXATCME JFD FILES FOR 96-99
COXMENTS. input files P96-99-F.inp output files P96-99-r.out B±ig-.desert * P-G
PROGRAni PAVAN. 10/76. 8/79 REVISION. IPLEMEtATION OF REGULATORY GUIDE 1.145

O0W POPULATION ZONE CALRULATICIOSs
0 N SECTOR BOUNDARY DISTANCE . 4827.0 METERS
ODES1RS SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.1S MEANDER FACTCRS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED. C. .S A- 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCJLATIONS.

0BELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE 15 REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUK8ER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.891E-04 9.094t-05 7.984Z-OS 4.777E-0S 3.9482-05 3.839E-05 2.6612Z-05 2.104E-05 2.017G-05 2.007E-05
.491 .950 2.388 2.809 6.162 7.956 11.962 12.167 11.788 16.377

.0S932 .11480 .28863 .33940 .74711 .94939 1.44S60 1.47029 1.66625 1.97914
0 1.899E-05 1.597B-05 1.3361-CS 1.280E-05 1.0011-05 9.974E-06 9.652E-06 t.6SSl-06 8.0C22-06 7.6792-06

21.582 22.288 22.523 28.591 28.669 32.723 37.509 38.346 38.398 40.857
2.60809 2.69343 2.72187 3.45512 3.46460 3.95449 4.53287 4.63401 4.64033 4.93742

0 6.723E-06 6.4231-06 5.070Z-06 4.813Z-06 4.393E-06 4.034Z-06 3.8482-06 3.374E-06 2.964E-06 2.962E-06
44.858 45.931 49.932 50.795 53.463 58.040 98.118 61.675 61.727 64.526

5.42099 5.55057 6.03414 6.13843 6.46081 7.01391 7.02339 7.45323 7.45955 7.79773
0 2.629E-06 2.52tE-06 2.2345-06 2.021z-06 1.777E-06 1.557E-06 :.4t6E-06 1.202E-06 1.125E-C6 1.114E-06

64.580 68.084 71.380 72.007 74.701 74.910 76.794 76.837 76.889 79.661
7.80428 8.22780 8.62603 8.70188 9.02742 9.05270 9.28026 9.28547 9.29179 9.62681

0 1.1101-06 8.904E-07 7.492Z-07 6.858E-07 5.490E-07 5.075B-07 4.954E-07 3.700S-07 3.163E-07 2.791E-07
79.818 80.838 81.039 81.379 81.745 81.876 81.928 82.608 83.314 84.073

9.64577 9.76904 9.79329 9.83438 9.87863 9.89443 9.90075 9.98292 10.06826 10.15991
0 2.510Z-07 2.220Z-07 1.t572-07 1.692Z-07 1.564Z-07 1.392E-07 1.2761-07 1.113Z-07 1.0542-07 1.0152-07

84.648 85.171 85.694 86.479 88.336 88.728 89.356 89.513 91.239 91.997
10.22945 10.29266 10.35587 10.45069 10.67509 10.72249 10.79835 10.B1731 11.02591 11.11756

0 8.569E-08 8.490E-08 7.952E-08 6.3621-08 6.326R-0S 5.292B-08 5.086E-08 3.9659-08 3.170E-08 2.442E-08
92.049 92.442 93.932 94.482 96.103 97.594 97.672 99.294 99.817 100.000

11.12388 11.17129 11.35144 11.41782 11.61377 :1.79392 11.80340 11.99936 12.06257 12.08470

25291 RI



- -

Page No. Cont'd on page
*NORTHWEST APPENDIX B B-111 B-112
Weople Vislon.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o X/Q PERCEhT:LES
(BASED CH THE UPPER ELVELOPE OF THE
ORDERED X/-.FREQUENCY VALUES, AND AS
PLOTIED CO A LOC-NORMAL GRAPH.)

o PERCENT CP TIME CH0/Q IS EQUALED OR EXCEEDED
CH0/Q WITH RESPECT TO IHEN THE WIND BLOWS

SOC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANDCHECK GRAPH,
HANDCHECK GRAPH:
HANDCHECK GRAPH:
HAIIOCHICK GRAPH,
HANDCHECx GRAPH,
HANDCHECK GRAPH.
HILCRIECX GRAPH,
HANOCMECH GRAPH.3 K I XGSAVE(EK.1 XQIAT(XI1 XCSLCP(CKE.

9 1 -8.57322 -14.34161 -1.77906
9 2 -10.267s8 -14.2573S -1.74314
9 3 -10.87178 -16.129S2 -2.70707
9 4 -11.54831 -18.34420 -4.01574
9 s -12.43001 -20.299S2 -5.34134
9 6 -13.01191 -25.44657 -9.11380
9 7 -13.24063 -28.78827 -11.60894
9 8 -13.41924 -31.21796 -13.44420
9 9 -13.71102 NUMXQIo)* 9

1.305E-04 .221 1.000
7.021E-OS .363 3.000
5.139E-OS .604 5.000
3.274t-os 1.208 10.000
2.476E-OS 1.813 15.000
2.0101-05 2.417 20.000
1.596e-05 3.021 25.000
1.279E-05 3.625 30.000
1.CSSE-CS 4.230 35.000
8.530c-06 4.834 40.000
6.774E-06 5.433 45.000
5.4850-06 6.042 50.000
4.S52E-O6 6.647 ss.000
3.676E-06 7.251 60.000
2.9290-06 7.85S 65.000
2.36SE-06 8.459 70.000
1.732E-06 9.064 75.000

o 5.781E-05 0.5 4.14
OANNUAL AVERAGE 1.S0E-06
o0. 9 FIVEXQ(1). 5.7619-OS FIVEPR(K). 4.137

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEN-AGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLO2E LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE I 2).
XSAVE t 3).
XSAVE ( 4) .
XSAVEC 51)
XSAVE( 6)-
XSAVEZ 7).
XSAVEt 8 ).
XSAVE ( 9).

.948
2.605
4.529
7.010
8.622
9.024
9.277
9.643
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NORTHWEST APPENDIX B B-112 B-113
People. Vision 3olutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEn 11/19/2003 TIME. 23. 4.56
/PLANT NAME, CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODs JFD 1996-1999 WIND SENSORS NEIGHT. 10.0 METERS
TYPE OF RELEAS. GROUND LEVEL RELEASE DELTA-T HEIGTSS 10 - 75 METERS
SOURCE OF DATA. MET DATA TAmEE FROM FRAKATOM.E JFD FILES FOR 96-99
COMMENTrs input file. P96-99-F.inp output file. P96-99-P.out sigma.deaert * P-G
PROCRA'4 PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.245

OPARAMETER VALUES FOR THE CNI/Q CALCULATIONS FOR TN! NNE SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUWYZ NT SICYA-Y SICMA-Z MEANDER-SY * CHI/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA-1431.SQ.MERS

A .4 .20 4827. 0. 0. 1000.0 1000.0 1000.0 7.495E-07 7.4921-07 7.4922-07
A 1.0 .69 4827. 0. 0. :20.0 1000.0 1000.0 3.165E-07 3.1631-07 3.163E-07
A 2.0 1.78 4827. 0. 0. 1000.0 1000.0 1000.0 1.565E-07 1.5641-07 1.564E-07
A 3.0 1.24 4027. 0. 0. 1000.0 10C0.0 1000.0 1.0551-07 1.054Z-07 1.0541-07
A 4.0 1.24 4827. 0. 0. 1000.0 1000.0 1000.0 7.956r-08 7.9521-08 7.9521-08
A 5.0 1.35 4827. 0. 0. 1000.0 1000.0 1000.0 6.329E-08 6.3261-CS 6.326Z-08
A 6.0 .91 4827. 0. 0. 1000.0 1000.0 1000.0 5.294E-08 5.292Z-08 5.2921-0I
A 8.0 1.06 4827. 0. 0. 1000.0 1000.0 1000.0 3.967E-08 3.965E-08 3.965E-CS
A 10.0 .18 4827. 0. 0. 1000.0 1000.0 1000.0 3.172E-08 3.170E-08 3.170Z-08
A 13.0 .07 4827. 0. 0. 1000.0 1000.0 1000.0 2.4432-08 2.4422-05 2.442Z-0O
A 18.0 .04 4827. 0. 0. 1000.0 1000.0 1000.0 1.765E-08 1.764E-08 1.764E-08

B .4
8 1.0
B 2.0
B 3.0
a 4.0
B S.0
8 6.0
a 8.0
B 10.0
8 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
n 15.0

E .4
E 1.0
z 2.0
E 3.0
E 4.0
E 5.0
E 6.0
E 8.0
E 10.0
E 13.0
E 18.0

F .4
F 1.0
r 2.0
F 3.0
F 4.0
F 5.0
F 6.0
F 8.0
F 10.0
F 13.0

G .4
G 1.0
G 2.0
C 3.0
G 4.0
G 5.0
C 6.0
G 8.0
C 13.0

.06 4827.

.18 4827.

.66 4827.

.29 4827.

.55 4827.

.55 4827.

.47 4827.
.69 4*27.
.29 4827.
.15 4827.

.09 4827.

.2S 4827.

.66 4827.
.51 4827.
.51 4827.
.55 4827.
.66 4827.
.73 4827.
.36 4827.
.22 4827.

.17 4827.

.69 4827.
2.80 4827.
2.44 4827.
2.37 4827.
3.24 4827.
2.77 4827.
4.26 4827.
2.48 4827.
1.38 4127.

.25 4827.

.50 4827.
1.93 4827.
4.52 4827.
3.31 4827.
2.26 4827.
2.8 4827.
3.64 4827.
5.97 4827.
4.01 4827.
1.53 4827.

.29 4827.

.47 4827.
1.71 4827.
5.24 4827.
4.48 4827.
3.31 4827.
1.38 4827.
1.24 4827.

.98 4827.

.55 4827.

.11 4827.

.55 4827.
1.60 4027.
3.86 4827.
1.78 4827.
1.27 4827.

.29 4827.
.22 4827.
.04 4*27.
.04 4827.

0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 659.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 566.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 155.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 222.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

0. 0. 428.5 35.6 428.5
0. 0. 426.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.S
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 426.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 2000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

1.203Z-06 1.2021-06 1.2021-06
5.079E-07 5.0751-07 5.0751-07
2.512E-07 2.5101-07 2.5101-07
1.6931-07 1.692E-07 1.6921-07
1.2771-07 1.276Z-07 1.2761-07
1.016E-07 1.015E-07 1.015E-07
8.496E-OS 8.4901-08 8.49C1-08
6.3661-C8 6.3621-08 6.3621-08
5.090K-08 5.086E-08 5.086E-0O
3.920K-08 3.917E-08 3.917E-0O

2.634E-06 2.629E-06 2.629Z-06
1.112E-06 1.110E-06 1.110Z-06
5.499E-07 5.490B-07 5.490Z-07
3.7061-07 3.7001-07 3.700Z-07
2.7951-07 2.7913-07 2.7911-07
2.2241-07 2.220E-07 2.2208 07
1.8602-07 1.8571-07 1.8571-07
1.3941-07 1.3922-07 1.3921-07
1.114Z-07 1.113E-07 1.1.3E-07
8.583E-08 8.569E-08 8.569E-08

2.1311-OS 2.104E-05 2.104E-CS
9.000E-06 8.885E-06 8.885E-06
4.450E-06 4.393E-06 4.393E-06
3.000E-06 2.962K-06 2.962E-06
2.262Z-06 2.2341-06 2.234E-06
1.800Z-06 1.7771-06 1.7771-06
1.506E-06 1.486E-06 1.486E-06
1.1281-06 1.1:48-06 1.114E-06
9.021E-07 8.9041-07 8.9042-07
6.9471-07 6.858K-07 6.8581-07
5.018E-07 4.954-07 4.954E-07

4.9201-05 4.7771-05 4.777E-OS
2.0771-05 2.0171-05 2.017E-05
1.027E-OS 9.974B-06 9.974E-06
6.924E-06 6.7231-06 6.723E-06
5.222Z-06 5.070E-06 5.070e-06
4.1541-06 4.034E-06 4.0341-06
3.4751-06 3.374E-06 3.3741-06
2.6041-06 2.5281-06 2.5281-06
2.0821-06 2.021E-06 2.021E-06
1.6031-06 1.5571-06 1.557E-06
1.158Z-06 1.125E-06 1.125E-06

9.625E-05 9.094E-05 9.0942-05
4.0641-OS 3.839K-05 3.839K-05
2.010E-C5 1.899E-OS 1.8991-05
1.355E-05 1.280E-OS 1.280E-0S
1.022K-OS 9.652E-06 9.652E-06
8.1281-06 7.679E-06 7.679E-06
6.7991-06 6.4231-06 6.423E-06
5.0941-06 4.813E-06 4.8131E-06
4.073e-06 3.848E-06 3.848E-06
3.137E-06 2.964E-06 2.964E-06

2.136E-04 1.891E-04 1.8911-04
9.021E-05 7.984E-05 7.984E-OS
4.461E-05 3.948S-05 3.948E-05
3.007E-05 2.661E-OS 2.661E-05
2.2681-05 2.0071-05 2.0079-OS
1.804E-OS 1.597E-05 1.S97E-05
1.509E-OS 1.336K-05 1.336E-Os
1.131E-OS 1.001E-OS 1.001-O05
6.963E-06 6.163E-06 6.163E-06
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NORTHWEST APPENDIX B B-113 B-114
People* Viision -Solutions Calculation No. NE-02-03-16I-repared by I Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

lUSSRC COMPUTER CODZ-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIMEs 23g 4sS6
/PLANT ra1Eo CGS KETEORO:,GICAL INSTRUMENTATION

DATA PERIOO, JFD 1996-1999 WIND SENSORS HEIGHTs 10.0 METERS
TYPE OF RELEASEt GROUND LEVEL RELEASE DELTA-T HEIGRTSs 10 - 75 METERS
SOURCE OF DATA, MET DATA TAXEN FROM 8RAMATOME JFD FILES FOR 96-99
COMM£N-E.S input file, P96-99-F.inp output file, P96-99-F.out uigma.desert * P-G
PROGRAM, PAVAN. 10/76. 8/79 RNVISION. IMPLEVENTATION OF REGULATORY GUIDE 1.145

CLOW POPULATION ZONE CALCULATIONSI
0 =.E SECTOR BOUNDARY DISTANCE . 4927.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEA.IDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED. C. .S A. 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANSUAL AVERAGE CALCULATIONS.

OBELOM ARE PRINTED THE ORDERED VALUES OF CBI/0 AND TSE FREQUENCY w2r71 WHI1CH rdAT VALUE IS REACNED OR EXCEEDED.
mE ToP NUMBER IS THE CHI/Q. THE MIDOLE NUMBER IS TUE FREQUENCY NORLIZZD TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TINE.

0 1.e91E-04 9.094K-OS 7.984K-OS 4.777E-05 3.948K-05 3.839K-0s 2.661Z-OS 2.104E-OS 2.017E-05 2.007E-05
.547 1.016 2.619 3.119 6.979 8.691 10.476 10.645 12.575 13.850

.04745 .08820 .22726 .27067 .60568 .75423 .90910 .92376 1.09127 1.20189
o 1.899E-OS 1.597E-OS 1.336R-0s 1.280E-CS 1.001E-OS 9.974E-06 9.652E-06 8.688E-06 7.6793-06 6.723E-06

19.094 19.386 19.6C4 24.084 24.120 28.636 31.950 32.642 34.026 37.341
1.65701 1.68229 1.70126 2.09001 2.09317 2.48507 2.77269 2.83274 2.95284 3.24045

0 6.423E-06 6.163E-06 5.070E-C6 4.813E-06 4.3931-06 4.034£-06 3.84BE-06 3.374E-06 2.964E-06 2.962E-06
30.579 38.615 40.873 41.8S7 44.661 47.s38 48.0B4 51.726 51.836 S4.276

3.34791 3.35107 3.54702 3.63236 3.87572 4.12540 4.17281 4.46887 4.49835 4.71011
0 2.629E-06 2.528E-06 2.2343-06 2.021E-06 1.777E-06 1.5573-06 1.486K-06 1.202E-06 1.125Z-06 1.114Z-06

54.364 60.337 62.704 66.710 69.952 71.481 74.249 74.309 74.601 78.862
4.71775 5.23609 5.44152 5.78918 6.07047 6.20322 6.44342 6.44863 6.47391 6.84370

0 1.110E-06 8.904E-07 7.492E-07 6.85aE-07 5.490E-07 s.075E-C7 4.9s4E-07 3.700E-07 3.1631-07 2.7913-07
79.117 81.593 81.790 83.174 83.830 84.012 84.267 84.776 85.468 8s.97B

6.86382 7.08074 7.09781 7.21791 7.27480 7.29060 7.31272 7.35697 7.41702 7.46127
0 2.510E-07 2.220E-07 1.857E-07 1.6923-07 1.564E-07 1.392Z-07 1.2763-07 1.113E-07 1.034E-07 I.OISE-07

86.634 87.180 87.836 8a.127 89.912 90.640 91.186 91.551 92.789 93.335
7.51816 7.56557 7.62246 7.64774 7.80261 7.86582 7.91323 7.94484 8.05229 8.09970

0 8.569E-08 8.490E-08 7.952E-OS 6.3623-08 6.326K-0C 5.292E-08 5.086E-08 3.965E-08 3.917E-08 3.170E-0K
93.554 94.027 95.265 95.957 97.305 98.215 98.507 99.563 99.709 99.891

8.11867 8.13975 0.26721 8.32726 8.44420 8.52322 8.54830 8.64016 8.6528c 8.66860
2.442E-0s 1.764E-08

99.964 100.000
8.67492 8.67809
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SNORTHWEST APPENDIX B B-114 B-115
Peoph.AVision.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

a X/O PERCEXTILES
(BASED ON 7HE UPPER ENVELOPE CF THE
ORDERED X/Q- FREQUENCY VALUES, AND AS
PLOTED ON A LOG-NtRMAL GRAPH.)

O PERCENT OF TIME CHI/Q Is EwALED OR EXCEEDED
CHI/a WITH RESPECT TO WHEN THE UNHD SLOWS

SEC/CUBIC METER THE TOTAL TIME INTO TIMS SECTOR ONLY

HA1DCHECX GRAPH. SLOPE LT -1.0 FOR L0W PERCENTAGES. XSAVEC 2). .753
HANDCHECK GRAPHs SLOPE LT -1.0 FCR LOW PERCENTAGES. XSAVE( 3). 1.655
HANDCHECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEI 4). 2.770
HANDCHECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 5) 4.122
HANDCHtCX GRAPH* SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVZl 6). 5.232
HANDCHECK CRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVR( 7). s.78s
HANDCHECK GRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVI( 81)- .C67
HANDCIIECX GRAPH, SLOPE LT -1.0 FOR LOW PERCEN-AGES. XSAVZI 91. 6.440
HANDCHECK GRAPH. SLOPE LT *1.0 FOR LOW PERCENTAGES. KSAVEX10). 6.862

0 K I XQSAVE(K.1) XEQNT(K.1) XVSLOP(K.I)
10 1 -8.57322 -14.59846 -1.82283
10 2 -10.16758 -15.87443 .2.34775
10 3 -10.87178 -17.57376 -3.14525
10 4 -11.54831 -20.88477 *4.87358
10 S -12.42181 -19.54039 -4.09948
10 6 -12.88803 -20.19483 -4.50278
10 7 -13.11173 -21.61479 -5.40546
10 8 -13.24C63 *22.36723 -5.89115
10 9 -13.41924 -26.95746 -8.9:325
10 10 -13.71102 NLo(C). 10

1.3791-04 .087 1.000
7.4495-05 .260 3.00
5.469E-05 .434 5.000
3.4042-OS .868 10.000
2.3791-OS 1.302 15.000
1.7901-05 1.736 20.000
1.341R-05 2.170 23.000
1.0521-05 2.603 30.000
7.944E-06 3.037 35.000
5.938E-06 3.471 40.000
4.567E-C6 3.905 45.000
3.66CE-O6 4.339 50.000
3.039Z-06 4.773 55.000
2.557Z-06 5.207 60.000
2.1431-06 5.641 65.000
1.773E-06 6.075 70.000
1.420Z-06 6.509 75.000

0 5.005E-05 0.5 5.76
OANNUAL AVERAGE . 1.23E-06
Cr. 10 FIVEXOIE). 5.005E-05 FIVEPR(X). 5.762
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lUSNRC COMPUTFR CODE-PAVAN. VERSION 2.0 RUN DATER l1/19/2003 TIME. 23. 4.56
/FLArT NAME. CGS METEOROLOGICAL INSTRUMENTAT:OOJ

DA-A PERIOD. JPD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE o0 RELEASE. GROUND LEVJL RELEASE DELTA-T REIGHTS. 10 - 75 METERS
SOURCE OF DA-A. MEt- DATA TAXEN FRt- FRAM4ATOME JFD FILES FOR 96-99
COMM ETS, input file' P96-99-P.inp output tiles P96-99-F.out sigTa.desert * P-G
PROGRAtM PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

0PARAMETER VALUES FOR TNE CNI/0 CALCULATIONS FOR THE NE SECTOR.
STASILITY VINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME ET SI1GA-Y SIGQA-Z MMEADER-SY CHI/0 VALUES ISECICUBIC METER)CLASS METER/SIC PERCENT METERS METERS METERS METERS METERS KETERS MEANDER SLDG WAKE USEDAT 10.0 METERS CA.1431.S0.ME2ERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A S.0
A l0.0
A 13.0

a .4
8 1.0
B 2.0
D 3.0
t 4.0
a S.0
D 6.0
a B.0
a 10.0
a 13.0

C .4
C 2.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

3 .4
3 1.0
r 2.0
E 3.0
e 4.0
E 5.0
E 6.0
1 8.0
1 :0.0
E 13.0
E :8.0

F .4
F 2.0
F 2.0
F 3.0
F 4.0
P 5.0
P 6.0
F 8.0
F 10.0
F 13.0

G .4
G 1.0
G 2.0
C 3.0
G 4.0
G 18.0

.23 4827.

.76 4827.
1.68 4S27.
1.25 4e27.
1.32 4827.
1.25 4827.

.60 4827.
1.14 4827.

.60 4827.

.05 4827.

.05 4827.

.16 4B27.

.87 4827.

.54 4827.

.38 4827.

.54 4827.

.27 4827.

.87 4827.

.41 4827.

.41 4827.

.13 4827.

.38 4827.

.49 4827.
.49 4827.
.76 4827.
.B1 4827.
.38 4827.
.92 4827.
.70 4827.
.16 4827.

.53 4827.
2.17 4827.
2.33 4827.
2.87 4827.
2.76 4827.
2.44 4827.
1. 84 4827.
3.47 4827.
2.44 4827.
1.72 4827.
.27 4837.

.77 4827.
2.98 4827.
4.82 4827.
3.90 4827.
3.41 4827.
2.82 4827.
3.41 4827.
3.88 4827.
3.36 4827.
1.41 4827.

.27 4827.

.83 4827.
3.03 4827.
5.20 4827.
3.52 4827.
2.00 4827.
.87 4827.
.84 4827.
.54 4827.
.05 4827.
.11 4827.

1.15 4827.
3.36 4827.
4.06 4827.
1.41 4827.

.81 4827.

.05 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. 0. 725.4 159.0 725.4
0. 0. 723.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 72S.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 72S.4
0. 0. 725.4 SS9.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 560.7 500.4 868.7
0. 0. 868.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 231.3 158.9 227.3

0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 42S.5
0. 0. 428.5 35.6 428.5
0. 0. 428.S 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 425.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 42S.S 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

7.495Z-07 7.4921-07 7.492E-07
3.165E-07 3.163E-07 3.163E-07
1.565Z-07 1.564E-07 1.564E-07
1.055E-07 1.054E-07 1.0543-07
7.956E-08 7.952E-08 7.952E-08
6.3293-08 6.326E-01 6.326E-08
5.2941-08 5.292E.0S 5.292E-08
3.9673-08 3.965E-08 3.965s-08
3.172Z-08 3.170E-08 3.1703-08
2.443E-08 2.442E-08 2.442E-08

1.203Z-06 1.2021-06 1.202E-06
5.079E-07 5.075E-07 5.075E-07
2.512E.07 2.510E-07 2.510-Z07
1.693E.07 1.692Z-07 1.C92E-07
1.277E-07 1.2762-07 1.2763-07
1.016E-07 1.0153-07 1.0153-07
*.496E-08 8.490E-08 8.490E-0S
6.366E-0B 6.3623-08 6.362E-08
5.09O0-08 5.086E-08 5.086E-08
3.920E-08 3.917E-08 3.917E-08

2.634E-06 2.629E-06 2.629E-06
1.112E-06 1.110E-06 1.110E-06
5.4992-07 5.490E-07 5.490E-07
3.7062-07 3.700t-07 3.7003-07
2.795E-07 2.791E-07 2.791E-07
2.224E-07 2.220E-07 2.220E-07
1.860E-07 1.S57g-07 1.SS73-07
1.394E-07 1.392E-07 1.392E-07
1.1:4E-07 1.113E-07 1.113E-07
8.583C-08 8.569E-08 8.5693-08

2.131E-05 2.104E-05 2.104E-05
9.0001-06 $.8851-06 8.8851-06
4.450E-06 4.393E-06 4.3932-06
3.00O0-06 2.962E.06 2.962E-06
2.262E-06 2.2341-06 2.234E-06
1.800E-06 1.777E.06 1.777C-06
1.506E-06 1.486E-06 1.486E-06
1.1281-06 1.1141-06 1.114E-06
9.020E-07 8.904E-07 8.904E-07
6.947E-07 6.8583-07 6.858Z-07
5.0183-07 4.954Z-07 4.9543-07

4.920E-05 4.777Z-05 4.777E-CS
2.0778-05 2.017z.05 2.0171-05
1.027E-05 9.974E-06 9.9741-06
6.924E-06 6.723Z-06 6.723E-06
5.222E-06 5.070E-06 5.070E-06
4.154E-06 4.034E.06 4.034E-06
3.475E-06 3.3741-06 3.374Z-06
2.6043-06 2.5283-06 2.5283-06
2.082C-06 2.0211-06 2.021E-06
1.603E-06 1.5571-06 1.557E-06
1.1586-06 1.125E-06 1.125Z-06

9.625E-05 9.094E-05 9.094Z-05
4.064E-05 3.839E-05 3.839E-05
2.010E-05 1.S99E-05 1.B99E-05
1.355E-05 1.2801-05 1.280E-05
1.0223-05 9.652E-06 9.652Z-06
8.128C-06 7.679E-06 7.6791-06
6.799E-06 6.423E-06 6.423E-06
5.094E-06 4.813E-06 4.813E-06
4.073E-06 3.848E-06 3.848E-06
3.1373-06 2.964E-06 2.9642-06

2.136E-04 1.8913-04 1.B91E-04
9.021Z-OS 7.9843-OS 7.984Z-OS
4.461E-05 3.94SE-05 3.948E-05
3.007E-05 2.661E-05 2.661E-05
2.268E-os 2.C07E-0S 2.007E-05
5.030E-06 4.452E-06 4.452E-06

0.
0.
0.

0.
0.

0.

0. 1000.0 3.8 1C00.0
0. 1000.0 3.5 1000.0
0. 1000.0 3.5 1C00.0
0. 1C00.0 3.5 1C00.0
0. 1000.0 3.5 1C00.0
0. 1000.0 3.8 1000.0
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People-Vision.Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC CommT=R CODE-PAVAN VERSION 2.0 RUN DATEs 11/11/2003 TIMNs 23i 4,56
IPLANT NAMES CGS METEOROLOGICAL INSTRUMENTATION

DA-A PERIOD. J70 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE CF RELEASE. GROUND LEVEL RELEASE DELTA-T HErGHTSo 10 - 75 MErERS
SOURCE OF DATA. MET DA-A TAKEN FROM FRAMATOMS J37 FILES FOR 96-99
COMMErTS. input file, P96-99-F.inp output files P96-99-7.oult sigma.desert * P-G
PROGRAC PAVAN. 10176. 0179 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONE CALCULATIONSs
o NE SECTOR BOUNDARY DISTANCE - 4827.0 METERS
ODES2RT S1CIGA VALUES USED. MEANDER 1S INCLUDED IN THESE VALUES- RG 1.145 P.EAYDER FACTORS ARE NOT USED.

501VWING WAKE CREDIT ALLOWEDs C- .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN TUe ANNUAL AVERAGE CALCULATIONS.

ORELOW ARE PRINTED SNE CRDERED VALUES OF CHI/Q ANl THE FREQUENCY WITH WHICH THAT VALUE 1S REACHED OR EXCEEDED.
TUE TOP N`rM(rR 10 THE CNI/Q. 'HE MIDDLE N=XSER IS THE FREQUENCY NORMALIZED TO 'THS SECSOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.8915-04 9.094E-05 7.904E-0s 4.7773-05 3.9481-05 3.839s-05 2.6613-0S 2.104E-05 2.017E-05 2.0072-05
1.146 1.978 S.337 6.109 10.172 11.206 14.614 15.143 18.121 18.935

.06687 .11541 .31137 .35641 .59345 .77044 .85262 .88348 1.05731 1.10472
0 1.899E-OS 1.280C-05 9.974£-06 9.6523-06 8.8851-05 7.6793-0c 6.723£-05 6.423E-06 5.070E-0C 4.8133-06

24.136 27.657 32.479 34.483 36.650 37.517 41.417 41.959 45.372 45.914
1.40614 1.51357 1.89486 2.01180 2.13822 2.18079 2.41635 2.44796 2.64707 2.57958

0 4.4S2E-06 4.3933-06 4.034e-0o 3.148-C06 3.174E-06 2.964E-06 2.962E 06 2.629E-06 2.S2ee-06 2.234Z-06
45.968 48.297 51.115 51.159 54.582 54.690 57.561 57.692 61.539 64.301

2.68184 2.81774 2.98209 2.98525 3.18437 3.19069 3.35820 3.36585 3.59025 3.75143
0 2.0213-06 1.777E-C6 1.557E-06 1.486E-06 1.202Z-06 2.12SE-06 1.114g-D6 1.1103-06 8.9043-07 7.492Z-07

67.660 70.058 71.50S 73.348 73.402 73.673 77.140 77.519 7s.9s7 80.172
3.94739 4.0896I 4.17179 4.27925 4.28237 4.219817 4.50045 4.52257 4.6648: 4.67738

0 6.8582-07 5.4903-07 5.075£-07 4.9543-07 3.7008-07 3.163E-07 2.791E-07 2.510£-07 2.2203.07 1.857E.07
81.906 82.394 82.556 82.827 83.115 84.073 84.831 85.698 86.511 86.890

4.77891 4.80696 4.81644 4.83224 4.86069 4.90494 4.94918 4.99975 S.04716 5.06929
0 1.6923-07 1.5643-07 1.3921-07 1.276E-07 1.113E-07 1.054R.07 1.015C-07 8.569E-08 8.490£-08 7.952Z-08

87.432 99.111 90.032 90.411 91.116 92.362 92.903 93.066 93.337 94.637
5.10089 9.19887 5.25260 5.27472 5.31581 5.38850 5.42011 5.42959 5.44539 5.52124

0 6.3621-08 5.3263-0a S.2923- 8 S.0863.-0 3.9S53-.8 3.917E-c0 I.170E-08 2.4423-08
95.s54 96.750 97.345 97.779 98.916 99.350 99.946 100.000

5.57181 5.64451 5.67927 5.70456 5.77093 5.79621 5.83098 5.83414

91 RI



Page No. Contd on pageI O N ERTGY APPENDIX B B-117 B- 18

Peopli * Vision* Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X1/ PRCEILES
(BASED ON THE UPPER E.VLOE OF THE2

ORDERED X/Q-FREQUENCY VALUES. AND AS
PLOrrED ON A LOC-ROWAL GRAPH.)

o PERCNrT OF TIME C.N1/i IS EQUALED OR EXCEEDED
Clit/0 WMT RESPECT TO WHEN THE WIND BLOWS

SEC/CUBSC WEMmR THE TOTAL TIME INTO THIS SECTOR ONLY

HANDCHECK GRAPH,
HADCHUM GRAPH.
HANDCHECX GRAPHN
HAXOQECK GRAPHE
RANDCHECK GRAPH .
HIADCHECX GRAPH .
HANDCHECX GRAPH.
HANDCIECK GRAPH.
HANOCHECX GRAPH.
HANDCHECK GRAPH
HXNDCHECK GRAPH,

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTCAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LCw PERCETAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEPTAGES.
SLOPE LT -1.0 FOR LOW PERCENrACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTACES.

XSAVE I 21.
XSAVEI 3)-
XSAVE ) 4).
XSAVE I 5)
XSAVEI 6).
XSA')?) 7)-
XSAVE( I ).
XSAVE I 9).

SAVE 1I0) -
XSAVE U1II.
XSAVE(12).

.311

.770
1.407
2.136
2.414
2.979
3.944
4 .086
4.276
4.519
4 .661

o K I
11 1
11 2
11 3
11 4
it 5
11 6
11 7
11 8
11 9
11 10
11 11
11 12

XOSAVE(KII)
-8. 57322
-9.43545

-10.16758
-10.87178
-11.61119
.11.51999
-12.42081
-13.11173
-13.24063
-13.41924
-13.71102
-13 .93155

XOtNTIK.I) XOSLOP(K.I)
-14.43160 -1.82612
-1S.83738 -2.33994
-17.66461 -3.09404
-20.73628 -4.49319
-22.59565 -5.41070
-22.98SS3 -5.61964
-22.69910 -5.45600
-26.8818S -7.83632
-27.88965 -8.41527
-32.60690 -11.15858
-39.00584 -14.93734

===XQE). 12
BACK EXTRAPOLATION FOR 1 PERCENTILE.

2.031E-04 .CS5
1.118E-04 .175
8.302E-OS .292
4.84sE-05 .583
3.324E-05 .875
2.379E-OS 1.167
1s784E-0s 1.459
1.286Z05 1.730
9.683Z-06 2.042
7.2s2E-6 2.334
5.5084-06 2.625
4.259t-06 2.917
3.379E-06 3.209
2.729E-06 3.500
2.236Z-06 3.792
2.786E 06 4.084
1.322E-06 4.376

0 5.49SE-05 0.5
0AMbUAL AVzRAGE . 1.19E-06
0o. 11 FIVEXQ(K). S.49sE-OS

1.000
3 .000
5.000

10.000
1S.000
20.000
25.000
30.000
35.000
40.000
45.000
so.000
55.000
60.000
6S .000

70.000
75.000
8.57

FIVEPRIX)- 8.570
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Page No. Cont'd on pageENERGY APNI -1 -1S NORTHWEST APPENDIX B
People.Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

lUSNRC COMPUTZR CODE-PAVAN, VERSION 2.0 RUN DATE, 11/19/2003 TIME. 23. 4.56
/PLANT HAMK. CCS METEOROLOGCICAL INSTRUMENTATION
SA-A PERIOD. JPD 1996-1999 WIND SENSORS BRIGHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HZIGHTSt 10 - 75 METERS
SOURCE Oi DATA, MET DATA TACEN FRO9t FRAMATOME JFD FILES FOR 96-99
COMMEXTSs input files P96.99F.Pinp output file. P96-99-F.out ugiga.desert. * P-G
PROGRAM, PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF RECULATORY GUIDE 1.145

0PARAMETER VALUES FOR THE CNr/Q CALCULATIONS FOR THE EMS SECTOR.
STASILITY WIN:SPEED FREQUENCY DISTANCE TERRAIN NT EFF PLUME PT SIKA-Y SIGMA-Z MEANDER-SY * 04110 VALUES (SEC/CUr3IC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WARE USED
AT 10.0 METERS CA-142I.S0.METTRS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A s.C

A 6.0
A S.0
A 10.0
A 13.0

.39 4827.
1.36 4827.
1.51 4827.
1.29 4827.

.91 4827.
.61 4827.
.30 4827.
.98 4827.
.61 4027.
.23 4827.

.07 4827.

.23 4827.

.68 4827.

.38 4827.

.45 4827.
.30 4827.
.15 4827.
.30 4827.

a .4

B 2.0

8 3.0
B 4.0
B 5.0
B 8.0
B 10.0

C .4 .08 4827.
C 1.0 .23 4827.
C 2.0 1.06 4827.
C l.C .45 4827.
C 4.0 .53 4827.
C 5.0 .83 4827.
C 6.0 .38 4827.
C 8.0 .68 4827.
C 10.0 1.06 4827.
C 13.0 .08 4827.

D .4 .46 4827.
D 1.0 1.89 4827.
D 2.0 2.95 4827.
D 3.0 3.SS 4827.
D 4.0 1.99 4827.
D 5.0 1.29 4827.
D 6.0 1.97 4827.
D 8.0 3.71 8127.
D 10.0 3.18 4827.
D 13.0 .81 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 2000.0 1000.0 1000.0
0. 0. 1000.0 lCOO.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 72S.4 8s9.0 125.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 S00.4 568.7
0. 0. 568.7 500.4 563.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
C. 0. 221.3 058.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 1S8.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 231.3
0. 0. 221.3 158.9 221.3

7. 49E-07 7.4928-07 7.49;2-07
3.1651-07 3.1631-07 3.163X-07
1.56sB-07 1.5641.07 1.564e-07
1.OSSE-07 1.0 07 1.054K-C7
7.9568-08 7.9528-08 7.952E-08
6.3291-08 6.3261-08 6.3261-08
s.294E-08 5.292K-0S 5 292E-2O

3.9671.0D 3.965K-ID 3.96sR1c8
3.172K-0S 3.170E.0e 3.170C 08
2.443E-08 2.442g-08 2.442E-08

1.203K-06 1.202E-C6 1.2021-06
5 079E-07 5.075-C-0 5.075K-07
3.512K.07 2.510E-07 2.510Z-07
1.6939-07 1.6922-07 1.692E-07
1.2771-07 1.2768-07 1.2761-07
1.016K-07 1.SE51.07 1.01I-07
6.3668-08 6.362E-08 6.362E-os
5.09se-os 5.086e-0s 5.086K-Os

2.6348-06 2.629S-06 2.629S-06
1.112E-06 1.110g-06 1.1101-06

5.4930 547 5 04901.07 5.49EK-C7
3.7061.07 3.7 0 K-7 3.7001-07

2.795S-07 2.7911-07 2.7911-07
2.2241-07 2.220a07 2.220X-07

1.8603-07 1.8571-07 1.857K-I?
1.394E.07 1.3921-07 1.392E-07
1.114E.07 1.113E-07 1.113E-07
8.s83r-0s 8.5691-08 8.569K-CS

2.131K-0S 2.1041-05 2.1041-05
9.:1000KC 1 8.8E5-0C S.8SSE-06
4.45I-CS 4.3 3-16 4.3931-06
3.000B-06 2.962z 06 2.962K-O6

2.2821-06 2.2341-06 2.234K-06
1.o001-06 1.777K-OS 1.7719-06
1.506-06 a .4862-i6 1.486E-06
1.1281-06 1.114E-06 1.1124-06
9.020K-07 6.904E-C7 8.904EK-7

6.947KE-7 6.858s-07 6.858K-07
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'eople -Vision * Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1 .4
K 1.0
E 2.0
K 3.0
E 4.0
1 5.0
E 6.0
E 8.0
E 10.0
r 13.0

P .4
F 1.0
F 2.0
* 3.0
F 4.0
F 5.0
F 6.0
7 B.0
F 13.0

1.02

3.93
7.34
5.22
3.40
2.S7
2.50
2.87

.91

.45

1.37
4 .99
6.35
4.39
2.12
1.21

.38

.38

.0O

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.

0. 0. 428.5
0. 0. 428.5
0. 0. 428.5
0. 0. 428.5
0. 0. 428S.5
0. 0. 828.5

0. 0. 428.5
0. 0. 428.s
0. 0. 428.5
0. 0. 428.5

0. 0. 696.0
0. 0. 696.0
0. 0. 698.0
0. 0. 696.0
0. 0. 696.0
0. 0. 898.0
0. 0. 696.0
0. 0. 696.0
0. 0. 696.0

0. 0. 1000.0
0. 0. 1000.0
0. 0. 1000.0
0. 0. 1cO0.0
0. 0. 1C00.0
0. 0. 1000.0
0. 0. 2000.0

35.6 428.5
35.6 428.5
35.6 428.5
35.6 428.5
35.6 428.5
35.6 428.5
35.6 428.S
35.6 428.5
35.6 428.5
35.6 428.5

11.2 696.0
11.2 696.0
11.2 696.0
11.2 696.0
11.2 696.0
11.2 696.0
11.2 696.0
11.2 696.0
11.2 696.0

3.5 1000.0
3.S 1000.0
3.5 1000.0
3.5 1000.0
3.5 10.0
3.5 1tOO.0
3.5 1000.0

4.920Z-0S 4.772-705 4.777E-05
2.0778-OS 2.0171.05 2.0172-05
1.027K-05 9.974<-06 9.974E-06
6.924e-06 6.723E-06 6.7231-06
5.2221-06 5.0701-06 S.0701-06
4.154.0-8 4.0341-08 4.0341-08
3.47SE-06 3.374E-08 3.3741-06
2.604E-06 2.5281-06 2.5281-06
2.082Z-06 2.0211-06 2.021Z-06
2.6031-06 1.S357-06 l.SS7E-06

9.62SE-OS 9.0941-OS 9.094E-OS
4.0643-.S 3.8391-05 3.8393-OS
2.010K-OS 1.899E-OS 1.8991-OS
1.355E-05 1.2aOE-OS 1.280E-OS

.0221t-OS 9.6S2E-06 9.652E-06
8.128E-06 7.679Z-06 7.679E-06
6.799E-06 6.4232-06 6.423E-06
5.094E-06 4.813Z-06 4.813Z-06
3.137E-06 2.9646-06 2.9641-06

2.136E-04 1.891E-04 1.891E-04
9.0211-05 7.9B4E-05 7.984E-OS
4.461E-0S 3.948E-OS 3.946E-OS
3.007E-OS 2.6611-OS 2.661E-OS
2.26ee-05 2.007E-OS 2.007E-05
1.804E-OS 1.s97E-os I.S971-OS
1.509E-05 1.3362-05 1.33GE-OS

G .4 1.47
c 1.0 4.31
G 2.0 2.67
G 3.0 1.21
G 4.0 .45
G S.C .30
G 6.0 .08
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People.Visilon.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC CCMPUTER CODE-FAVAN, VERSION 2.0 RUN DATEs 11/19/2003 TIME% 23. 4s56
/PLANT NXZE CGS METEOROLOGICAL I11S5RUYENTATION
DATA PERIOD. JFD 1996-1999 MIND SENSORS HZIGH, 10.0 M TERS
,YPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE Ot DATAt MET DATA TAXEN PFO2 FRAMATCME JFD FILES FOR 96-99
CO&ENrTS. inpue file, P96-99-F.Inp output file. P96-99-T.out aigm.adesert . P-C
PROCRAM, PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGUILATORY GUIDE 1.245

OLOW POPULATION ZONls CALCULATIONS.
0 ENs SECTOR BOD.CARY DISTANCZ - 4827.0 METERS
ODESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAXE CREDIT ALLOWED, C- .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IX TlE ANNUAL AVERAGE CALCULATIONS.

OSELOW ARE PRINTED THE ORDERED VALUES OF CHS/O AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMRER IS THE FRECUENCY NORKAL1ZED TO THIS SECTOR.
THE THIRD NUMBER 1S THE FREQUENCY 1ITH R2SPZCT TO ALL TIME.
0 1.8916.04 9.094K-OS 7.984E-OS 4.777K-05 3.948K-05 3.839E-05 2.661E-05 2.104E-05 2.017Z-OS 2.007E-OS

1.471 2.840 7.151 8.170 11.044 16.025 17.245 17.707 21.639 22.093
.06147 .11869 .29B84 .34143 .46153 .67012 .72069 .73998 .90433 .92330

O 1.899K-OS 1.597K-CS 1.336e-CS 1.280K-0S 9.9746-06 9.6525-06 8.88SC-06 7.679E-06 6.723E-06 6.A23-06
28.446 28.748 28.824 33.210 40.546 42.664 44.554 45.764 50.983 51.361

1.18878 1.20143 1.20459 1.1B790 1.69447 1.7B297 1.86191 1.91255 2.13063 2.14643
0 5.070E-06 4.B135-06 4.393E-06 4.034Z-06 3.3741-06 2.9645-06 2.962E-06 2.629g-06 2.52BE-06 2.2341-06

54.764 SS.142 SB.092 60.663 63.159 63.234 66.789 66.867 69.741 71.632
2.28866 2.30446 2.42772 2.53538 2.63948 2.64264 2.78119 2.79446 2.91456 2.99358

0 2.0212-06 1.7775-06 1.557Z-06 1.486S-06 1.2021-06 1.1145-06 1.110E-06 8.9045-07 7.492E-07 6.B5SE-07
72.S39 73.825 74.279 76.245 76.320 80.026 80.252 83.429 63.816 84.646

3.03151 3.0B923 3.10420 3.18637 3.18950 3.34436 3.35385 3.46659 3.50276 3.53753
0 S.4908-07 5.075E-C7 3.700e-07 3.163E-07 2.791R-07 2.510E-07 2.220g-07 1.857K-07 1.692K-07 1.5645-07

85.706 85.933 86.387 87.748 88.278 88.958 89.790 90.168 90.547 92.059
3.58177 3.59126 3.61022 3.66711 3.68923 3.71768 3.75244 3.76825 3.78405 3.84726

0 1.3922-07 1.2761-07 1.1135-07 1.054B-07 1.0155-07 8.S69Z-08 7.951.-08 6.3621-08 6.3261-08 5.292K-0S
92.740 93.194 94.252 95.538 9S.841 95.916 96.824 96.975 97.5S80 97.882

3.87571 3.89467 3.93892 3.99265 4.00529 4.004S 4.04638 4.05270 4.07798 4.09062
0 5.086K-O8 1.96SE-08 3.1705-08 2.442S-08

98.165 99.368 99.773 100.000
4.10327 4.14435 4.16964 4.17912
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*NORTHWEST APPENDIX B B-121 B-122
ceaoplaeVision.Solutions Calculation No. NE-02-03-16

erepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/Q PE2RCETlLES
(BASED ON THE UPPER ENVELOPS OF THt
ORDERED X/O-PREOUENCY VALUES. AND AS
PLO'TED ON A LOG-NORMAL GRAPH.)

O PERCENT OF TIME CHI/Q IS WJALED OR EXCEEDED
ZHI/O WITN RESPECT TO VHEN THE WMN BLOWS

SEC/CUBIC "EMR TH TOTAL TIME INTO THIS SECTOR ONLY
HANDCHECX GRAPH.
HANDCHECZ GRAPH.
KXADCHECE GRAPH.
HANDCHECK GRAPH%
HANtDCHECX GRAPH.
RAND#HECX GRAPHs
HANDWIECK GRAPH s
HANDCHECI GRAPH,
HANDKXRCZ GRAPH.
HAI.DCX GRAPH.
HANDCHECK GRAPH
HANDCHECK GRAPH,

0 K I XQSAVE(XIS XO:NT(X,1) X0SLOP(X.I)
12 1 -5.57322 -14.345064 -1.78597
12 2 -9.43545 -16.72586 -2.65162
12 3 -10.1675B -18.37782 -3.31953
12 4 -20.87178 -20.43606 -4.22970
12 5 -11.54831 -21.40772 -4.69220
12 6 -11.63119 -22.07070 -5.01040
12 7 -11.90999 -26.00114 -6.948b6
12 8 -12.42081 -26.94581 -7.43194
12 9 -12.7298S -28.73422 -6.36686
12 10 -:2.J8803 -32.83CB2 -10.52989
12 11 -13.01191 -38.42793 -13.5D366 -
12 12 -13.93155 -75.8B050 -34.14944
12 13 -16.10317 HJt4X0()E. 13

SLOPS LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR WM PERCENTAGES.
SLOPE LT -:.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEXTACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE Lt -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PRZCENTAGtS.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE ( 2).
XSAVE( 3).
XSAVE ( 4).
XSAVE ( 5:-
XSAVE ) 6:.

SAVE ( 7)-
XSAVE I 8)-
XSAVE ( 9).
XSAVR(10;.
XSAVEM11).
XSAVE (12) -
XSAVEKl3).

.299

.669
1.187
1.7 8I
1.860
2.12 8
2.533
2 .788
2 .912
2.991
3 .0B3
4 .ca2

BACK EXTRAPOLATION PCR 1 PERCENTILE.
2.296E-04 .042
1.301E-04 .125
9.809E-OS .209
5.936E-05 .418
4.0891-05 .627
2.944K-0S .036
2.235E-05 1.045
1.741E-05 1.254
1.350Z-05 1.463
1.0782-05 1.672
8.705E-06 1.081
7.002E-06 2.09D
5.389E-06 2.299
4.168B-06 2.507
3.233E-06 2.716
2.4J5S-06 2.925
1.6971-06 3.134
1.150Z-06 3.343
6.67C0-07 3.552
2.735E-07 3.761

0 5.0442-05 0.5
0AYAL AVERAGE . 1.04E-t6
0K. 12 PIvEXoCxI. 5.0442-05

1.000
3.000
5.000

10 .0CO
15.OCO
2 0.000
25.000
30.000
35.0C0
40.000
45.000
50.000
55.000
60.0C0
65.000
70.000
75.000
8B.000
85.000
90.000
11.96

FIVEPRIK).11.964
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I NORTHWEST APNI aeN.Cn' npg

People- Vision * Soluticans Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC cOMPUrTER CODE-PAVAH VrERSION 2.0 RUN DATEa 11/19/2003 TIMEr 23. 4.56
/PLANT NAME. CGS METEOROLOGICAL IXSTRLM.NTATIOC

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TSP5 CF RELEASE. CROUXD LEVEL RELEASE DELTA-T HEIGHTS 10 - 75 METERS
SOURCE o0 DATA. MET DATA TArEN FROM FRAMATOMR .7D FILES FOR 96-99
COMMENTS, input file, P96-99-P.inp output file, P96-99-r.out aigiwa.desert . P-C
PROGRAMS PAVAN. IC/?G. 8/79 REVISION. IMPLEMEHTATIOH OF RECULATORY CGIDZ 1.145

OPARAMEnER VALUES FOR THE CHI/Q CALCULATIONS POX THU t SECTOR.
STABILITY IINDSPEED FREQUENCY DISTANCE TERRAIN HT IF? PLAIM MT SIGMA-Y SICMA-Z MEASDER-S * CHI/Q VALUES (SEC/CUBIC METERJ

CLASS METZR/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WArE USED
AT 10.0 METERS CA..142.SQ.METERS

A .4 .2S 4827.
A 1.0 1.00 4087.
A 2.0 2.00 4827.
A 3.0 .60 4827.
A 4.0 .73 4827.
A 5.0 .b3 4827.
A 6.0 .33 4827.
A 8.0 .60 4827.
A 10.0 .47 4827.
A 13.0 .20 4027.

a .4 .09 4827.
a 1.0 .27 4027.
a 2.0 .60 4827.
8 3.0 .33 4827.
B 4.0 .40 4827.
S 5.0 .40 4827.
8 6.0 .60 4927.
a 8.0 .67 4827.
a 10.0 .07 4827.
a 13.0 .27 4827.

C . 4 .0 7 4827.
C 1.0 .20 4827.
C 2.0 .47 4827.
C 3.0 .60 4827.
C 4.0 .53 4827.
C 5.0 .47 4827.
C 6.0 .47 4827.
C 8.0 .67 4827.
C 10.0 .27 4827.
C 13.0 .07 4827.

D .4 .57 4827.
D 1.0 2.33 4827.
D 2.0 3.33 4827.
D 3.0 1.93 4827.
D 4.0 2.13 4827.
D 5.0 2.67 4827.
D 6.0 1.93 4827.
D 8.0 2.27 4827.
D 10.0 1.20 4827.
D 13.0 .33 4827.
D 18.0 .13 4627.

E .4 1.07 4827.
E 1.0 4.13 4827.
E 2.0 6.53 4827.
E 3.0 5.40 4827.
a 4.0 5.73 4827.
8 5.0 2.87 4827.
E 6.0 2.87 4827.
8 8.0 2.73 4827.
E 10.0 .80 4827.
3 13.0 .40 4827.

F .4 1.37 4827.
F 1.0 S.00 4827.
F 2.0 6.ao 4827.
F 3.0 3.47 4827.
F 4.0 3.00 4827.
F S.0 2.13 4827.
F 6.0 1.07 4827.
F 8.0 .13 4827.
F 10.0 .07 4827.

G .4 1.41 4827.
C 1.0 4.13 4827.
G 2.0 3.60 4827.
G 3.0 1.00 4827.
G 4.0 .87 4827.
C s.o .33 4a27.

0. 0. 1030.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1OC.o
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. O. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. O. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. C. 725.4 B59.0 725.4
0. 0. 725.4 859.0 729.4
0. 0. 725.4 859.0 725.4
0. o. 72s.4 ss9.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 72S.4 859.0 725.4
0. 0. 729.4 899.0 725.4
0. 0. 725.4 959.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. S68.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. s68.7 500.4 568.7
0. 0. 568.7 500.4 968.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 S00.4 568.7
0. 0. 568.7 500.4 568.7
0. o. 568.7 500.4 568.7

0. 0. 221.2 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 198.9 221.3
0. 0. 221.3 158.9 221.3
0. o. 221.3 198.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.2 1S5.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3

0. 0. 428.5 35.6 428.s
0. 0. 428.9 3S.6 428.5
0. 0. 428.5 3S.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. o. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. O. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 896.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 896.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

7.495E-07 7.492E-07 7.4928-07
3.1653-07 3.1638-07 3.1631-07
1.565s-07 1.5643-07 1.564Z-07
1.0553-07 1.054Z-07 1.0543.07
7.9963-08 7.952z-0s 7.9S21-08
6.329s-08 6.3265-08 6.326E-08
S.294E-08 5.2925-06 5.2926-08
3.9678-08 3.965E-08 3.9653-08
3.1723-08 3.1703-08 3.1708-CO
2.4413E-0 2.4423-08 2.4423-06

1.2032-06 1.2028-06 1.202Z-06
5.079t-07 5.0758-07 5.0753-07
2.5128-07 2.5108-07 2.5103-07
1.693E-07 1.692E-07 1.6921-07
1.2778-07 1.2762-07 1.2763-07
1.016E-07 1.01S3-07 1.0158-07
8.4963-08 8.49OZ-08 8.4903-08
6.3668-08 6.362E-08 6.362t-08
5.095-08 S.0863-08 S.09G6E-o8
3.9203-00 3.917t-08 3.91.7-08

2.634E-06 2.6290-06 2.629s-06
1.112E-06 1.11080-6 1.1108-06
S.4998-07 5.490Z-07 5.4s90-07
3.7063-07 3.700E-07 3.7001-07
2.7958-07 2.791Z-07 2.7918-07
2.2241-07 2.2203-07 2.2201-07
1.860Z-07 1.8573-07 18s579-07
1.394s-07 1.392E-07 1.3925-07.
1.1143-07 1.1133-07 1.1133-07
8.5838-08 8.5693-08 8.5693-08

2.1311-OS 2.104E-05 2.104E-05
9.0003-06 8.0885-06 8.8858-06
4.4S08-06 4.3931-06 4.3938-06
3.000t-06 2.9628-06 2.9621-06
2.2623-06 2.2348-06 2.2343-06
1.8003-06 1.7773-06 1.777E-06
1.5063-06 1.486C-06 1.486E-06
1.12SE-06 1.114E-06 1.114E-06
9.0205-07 8.9045-07 8.9043-07
6.9473-07 6.8388-07 6.8988-07
9.0188-07 4.9545-07 4.9545-07

4.920E-OS 4.777E-05 4.7772-05
2.0778-05 2.0175-OS 2.017Z-05
1.0273-OS 9.9743-06 9.9748-06
6.9248-06 6.7233-06 6.7232-06
5.222E-06 5.07O3-06 5.070E-06
4.1541-06 4.0343-06 4.0348-06
3.475E-06 3.374E-06 3.374E-06
2.6041-06 2.S282-06 2.528E-06
2.0828-06 2.0213-06 2.021E-06
1.6013-06 1.957Z-06 1.5573-06

9.6251-OS 9.094E-OS 9.0948-05
4.0648-OS 3.8393-05 3.839Z-05
2.0103-05 1.8993-os 1.8958-OS
1.3558-05 1.280E-OS 1.280E-OS
1.022E-05 9.652S-06 9.6S25-06
8.1282-06 7.6795-06 7.679s-06
6.799s-06 6.423Z-06 6.423Z-06
S.0948-06 4.8133-06 4.8138-06
4.0733-06 3.8488-06 3.848E-06

2.1361-04 1.8913-04 1.891E-04
9.0211-09 7.9494-os 7.9845 os
4.461E-09 3.9483-os 3.94B6-05
3.007Z-05 2.6615-05 2.6613-05
2.260B-05 2.0073-Cb 2.007E-OS
1.8043-0S 1.s973-OS 1.597C-05
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°oople Vision * Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COHPUTER CODE-PAVAN, VERSION 2.0 RUY DATZ 11/19/2003 TIME. 23. 4.56
/P1Aw- bRKE a CGS METEOROLOGICAL INSTRUEUHrATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METE2S
rtPE OF RELEASE. GROUND LEVEL RELEASE DELTX-T HEIGHTS. 10 - 7s METERS
SOURCE OF DATA. MET DATA TAXER FROM FRY.ATSOMZ JF0 FILES FOR 96-99
COMqENITSS input file. P96-99-F.inp output filet P96-99-F.out sigmia.desert * P-G
PRODRA, PAVAN. 10/76. 8/79 REVISION, IMPLENEHTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONZ CAZULArTONS.
o E SECTOR SOUNDARI DISTANCE . 4627.0 METERS
ODESERT SICMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RC 1.145 HEAXDER FACTORS ARE NOT USED.

BUILDING WAXE CREDIT ALLOWDs C- .5 A- 286L. D- 70.0
CORRECTIONI FACTORS USED 10N TnE A"O'AL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/O AND THE FREsuKENCY W:TH WHICH THAT VALUE IS REACHED OR EXCEEDED.
WE TOP NUMER IS THE CHI/O. THE MIDDLE NUMBER IS TE FREQUECY SORMALIZE^ TO THIS SECTOR.
TXE THIRD NUMER iS THE FREQUENCY VITH RESPECT TO ALL TIME.

0 1.t91E-04 9.094K-OS 7.984K-0 4.777E-OS 3.948E-05 3.839E-OS 2.661E-05 2.104K-os 2.tl7Z-0S
1.410 2.782 6.913 7.986 11.587 16.587 17.557 18.156 22.290

.06687 .13188 .32784 .37861 .54928 .78832 .83373 .86074 1.05670
0 1.89KE-OS 1.S97E-Os 1.280K-OS 9.974E-06 9.6522-06 8.88sK-O6 7.6793-06 6.723Z-06 6.43E-06

29.957 30.290 33.757 40.290 43.290 45.624 47.757 S3.157 S4.224
1.42016 1.43596 1.60031 1.9100S 2.05227 2.16289 2.26403 2.52003 2.57060

0 4.813E-06 4.393K-06 4.034E-06 3.846E-06 3.374E 06 2.962K-O6 2.629E-06 2.528K-O6 2.234K-06
60.091 63.424 66.291 66.358 69.215 71.158 71.227 73.960 76.094

2.84873 3.00676 3.14266 3.14582 3.26173 3.37338 3.37666 3.50624 3.60738
o 1.777E-06 1.SS7E-06 1.486E-06 1.202E-06 1.114E-06 1..10E-06 8.9042-07 7.492K-07 6.8seE-07

79.561 79.961 81.894 81.982 84.249 84.449 85.649 85.933 86.266
3.77171 3.79069 3.88235 3.866S2 3.99398 4.00346 4.06035 4.07382 6.08962

o 5.07sE-07 4.9s4K-07 3.700E-07 3.163E-07 2.79IE-O7 2.510E-07 2.220E-07 1.857E-07 1.692E-07
87.000 87.133 87.733 88.731 89.266 89.866 90.333 90.800 91.133

4.12439 4.13071 4.15916 4.20657 4.23185 4.26030 4.28242 4.30454 4.32035
o 1.392E-07 1.276E-07 1.113E-07 1.054EK-7 1.01SE-07 8.s569-CS 6.490E-Cl 7.952E-08 6.362E-0s

93.800 94.200 94.467 95.067 95.467 95.533 96.133 96.867 97.533
4.44677 4.46573 4.47837 4.50682 4.52578 4.52894 4.55739 4.59215 4.62376

0 S.292E-os 5.086K-O8 3.96SE-OS 3.917E-C8 3.170E-OS 2.442E-OS
9s.400 98.467 99.067 99.333 99.800 100.000

4.66485 4.66d0l 4.69645 4.709C9 4.73122 4.74070

2.007K-0s
23 .157

1.09778
5.O7OZ-06

S9 .9St
2.84241

2.021-C06
76.894

3.64531
5 .490E-07

S6.733
4.11175

I.564r-07
93.133

4.41516
6.326K-0O

96.067
4.64904

------- * . . r w . _

-- - ------------ -------
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0 NORTHWEST APPENDIX B B-124 B-125
People.Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

D X/O PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/Q- FRUENCY VALUES. A\D AS
PLOTTED ON A LOG-NORMAL. GRAPH.)

0 PERCENT OF TIMS CIr/Q IS EQUALED OR EXCEEDED
CHI/o WITH RESPEC- TO WHEN TYE WIND BLOWS

SEC/CUSIC MZEER THE SVTAL TIME INTO THIS SECTOR ONLY

HAHDCHECK GRAPH,
HAWOCHECK GRAPHK
HANDCHECK GRAPHa
RtANDCHECX GRAPH.
HANDCHECK GRAPH.
HANDCHECR GRAPH.
IHNDCHECK GRAPHs
HANDCHECK GRAPH,
HAXWDCHECX GRAPN.
HANOCHECK GRAPH.
NANDCZECK GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1 .0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LOW PERCENTAGES.
SLOPE LT .1.0 FOR LOW P2RCENTAGES.
SLOPE LT -1 . 0 FOR LCW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FCR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVEZ 2)-
XSAVE ( 3).
XSAVI ( 4).
XSAVg I 5) .
XSAVE t 6) -
XSAVSC 71.
XSAVV ( 8).
XSAVX t 9).
XSAVB (Io0-
XSAVE(11).
XSAVT (12) .

.327

.785
1.419
2.517
3.140
3.279
3.604
3.768
3.879
4 .000
4 .057

a K I
13I
13 2
13 3
13 4
13 5
13 6
13 7
13 8
13 9
13 10
13 11
13 12

XQSAVE.K11) EOINTMX) XOSLOP(K I)
-B.57322 -14.22795 -1.76264
-9.43545 -:5.99860 .2.41387

-10.16750 -:7.77814 -3.15054
-10.87178 -20.55067 -4.41532
-11.90999 -22.28706 -5.30260
-12.42081 -29.6210B -9.24469
-12.59942 -30.37227 -9.6S22L
-13.01191 -33.19906 -11.22389
-13.24063 -37.10:11 .13.41826
-13.41924 -49.62372 .20.51362
-13.71102 -72.55437 -33.61180
-13.93155 NUEXQOK)- 12

BACK EXTRAPOLATION FOR 1 PERCENTILE.
2.246e-04 .047
1.2752-08 .142
9.6172-05 .237
5.914£-05 .474
4.1929-05 .711
3.090z-05 .948
2.3692 05 1.185
1.894E-05 1.422
1.445t-05 1.659
1.1382-05 1.896
9.1752-06 2.133
7.544E-06 2.370
6.221E-06 2.607
5.092Z.06 2.844
4.2252-06 3.081
1.215E-06 3.318

2.3802-06 3.556
1.7180-06 3.793
1.003E-06 4.030

0 5.6582-05 0.5
CAXNJAL AVERAGE . 1.19e-06
OK. 13 FIVEZQ(K). 5.6582-05

1.000
3.000
5.000

10.000
15.000
20.000
25. 000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
85.000
10.55

PIVEPR(K).10.547
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Page No. Cont'd on pageENERGY APNI -2 -2
I NORTHWEST APPENDIX B B-l2 B'126People. Vision -Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE: 11J19/2003 21T4,s 23: 4.5t
/PLANT NAME. COS VETECROLCGICAL INSTRUMEMIXATION

DATA PERIOD JFD 1996-1999 80ND SENSORS HZEITs 10.0 OOE7RS
TYPE OF RELiASE. CROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 kETKRS
SOURCE OF DATA. N4E- DATA TAXEN FROM FR.MATOVE 7FD PILES FOR 96-99
COMMENTS. input files P96-99-F.inp oetpuit file. P96-99-P.out him.desert * P-G
PRG0RM4. PAVAN, 10/76. 8/79 REVISIONC IMPLEMENrATION OF REGULATORY GUIDE 1.145

OPARAMMR VALUES FOR THE CNI/O CALCULATIONS FOR THE ESE SECTOR.
STABILIrY MtNDSPEED FREQUENCY DISTANCE TERRAIN NT EFF PLUME IT StGMA-Y SIGMA-Z pEANDER-SY *- CNI/Q VALUES (SEC/CUBIC METER)CLASS METER/SEC PERCENT MEERS METERS METERS MOTORS OETERS M.ETERS MEANDER BLDG WAKE t;SEDAT M0.C METERS CA.143l.8O.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A S.O
A 6.0
A 8.0
A 10.0
A 13.0

8 1.0
B 2.0
0 3.0
B 4.0
B 5.0

6.0

B 10.0
a 13.0

C .4
C I
C 2I0
C 3.0
C 4.0
C 5.0

C 6.0
C 6.0
C 10.0
C 13.0

D .4
D l.D

D 2.0
0 3.0
D 4.0
0 5.0
o 6.0
D 8.0
D 10.0
D 13.0

E .4
E 1.0
r 2.0
1 3.0
0 4.0
E 5.0
E 6.0
E 6.0
E 10.0
E 13.0
E 18.0

.24 4827.
.84 4827.

1.19 4827.
.65 4827.
.19 4827.
.23 4827.
.23 4327.
.42 4027.
.23 4827.
.27 4827.

.04 4827.
.11 4827.
.31 4827.
.27 4827.
.27 4827.
.23 4027.
.27 4827.
.19 4827.
.08 4827.
.15 4827.

.04 4827.

.Il 4827.

.34 4027.

.46 4827.

.11 4827.

.27 4827.

.27 4827.

.19 4827.

.34 4827.

.31 4827.

.36 4027.
1.49 4827.
1.91 4827.
2.45 4027.
2.45 4027.
1.30 4827.
2.07 4827.
3.94 4827.
1.95 4627.

.69 4827.

.0k. 4827.

.89 4627.
3.44 402?.
5.40 4827.
5.82 4827.
5.51 4827.
6.16 4827.
5.36 4827.
5.78 4827.
2.4S 4827.

.77 4027.

.03 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1800.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. C. 725.4 S59.0 72S.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 059.0 725.4
0. 0. 725.4 059.0 725.4
0. 0. 725.4 SS9.0 72S.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 560.7
0. 0. 568.7 500.4 563.7
0. 0. 568.7 500.4 568.7
C. 0. 568.7 500.4 s68.7
0. 0. S68.7 500.4 566.7
0. 0. 560.7 500.4 566.7
0. 0. 563.7 500.4 568.7
a, 0. 560.7 500.4 568.7
0. 0. 568.7 500.4 560.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 150.9 221.3
0. 0. 221.3 156.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 150.9 221.3
0. 0. 221.3 :58.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
D, 0. 221.3 158.9 221.3

0. 0. 428.5 35.6 428.S
0. 0. 420.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.s 35.6 428.s
0. 0. 428.5 35.6 428.5
0. 0. 428.5 3S.6 428.5
0. 0. 428.5 35.6 428.5
o. 0. 428.s 35.6 428.5
0. 0. 428.5 35.6 423.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 606.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 3000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

7.4950.07 7.492E-07 7.492E-07
3.165E-07 3.163E-07 3.163E-07
1.565£-07 1.564E-07 1.564E-07
1.0550-07 1.0541-07 L.054E-C7
7.9$6E-08 7.952E-08 7.9s2E-Ce
6.32SE-08 6.326t-08 6.126t-08
5.2940-06 5.292E-08 S.292E-00
3.967Z.03 3.96SE-00 3.96S5-08
3.1720.08 3.170E-08 3.170E-06
2.443E-0S 2.442E-08 2.442E-08

1.203E-06 1.202E-06 1.2020-c6
S.079E-07 5.c7SE-07 5.07SE-C7
2.512E-07 2.S0OE-07 2.510E-07
1.693E-07 1.692E-07 1.692E-07
1.277Z-07 1.276E-07 1.2762-07
1.0161-07 1.0150-07 1.01SE-07
s.496s-0o 3.49O0-08 8.490E-08
6.366E 00 6.3620 08 6.3620-08
5.0900-08 5.086E-08 5.0860-03
3.520E-08 3.9171-08 3.9171-08

2.634E-06 2.629E-06 2.6290-06
1.112E-06 1.1100-06 1.110E-06
5.499E-07 5.490E-07 5.490E-07
3.7060-07 3.7000-07 3.7003-07
2.7950.07 2.791S-C7 2.7910-07
2.2240-07 2.2201-07 2.220E-07
1.860E-07 1.570E-07 1.857E-07
1.394b-07 1.392E-C7 1.352E-07
1.114E-07 1.113E-07 1.113E-07
8.583E-08 S.s69-08 8.S65E-08

2.131E-05 2.104E-05 2.1040-05
9.COE-06 B8.1sE-06 s.8SE-06
4.4SCE-C6 4.393E-06 4.1930-06
3.0000-06 2.962Z-06 2.9620-06
2.262E-06 2.2340-06 2.2341-06
1.000E-06 1.777E-06 1.777b-06
1.5060-06 1.4860-06 1.486E-06
1.128E-06 1.1140-06 1.114E-06
9.02O0-07 3.9040-07 8.904E-07
6.947E-07 6.3530-07 6.8580-07
5.01S3-01 4.954Z-07 4.8543-07

4.920£-OS 4.777E-0s 4.777E-OS
2.077E-05 2.017Z-OS 2.0170-05
1.0270-05 s.9741-06 9.974t-06
6.9240-06 6.7230-06 6.7231-06
S.2220-06 5.070E-86 5.0700-06
4.154E-06 4.0340-06 4.0341-06
3.47SE-06 3.374t-06 3.3740-06
2.604E-06 2.528E-06 2.5280-06
2.082E-06 2.021E-06 2.0212-06
1.6030-06 1.5578-06 1.557E-06
1.5SE-06 1.1251-06 1.1250-06

9.6250-05 9.0940-05 9.0940-05
4.0640-05 3.8239-05 3.8390-OS
2.010E-05 1.899b-0S :.t99t-05
1.355-05 1.280E-OS 1.2000-05
1.022E-OS 9.652E-06 9.652E-06
0.12BE-06 7.679E-06 7.670E-06
6.7991-06 6.423E-06 6.423E-06
S.0941-06 4.8130-06 4.5130 06

2.136Z-04 1.891E-04 1.0510-04
9.0210-0S 7.9340-05 7.9840-OS
4.461E-0S 3.9480-05 3.94sE-oS
3.007E-05 2.6610-05 2.6610-05
2.268s-05 2.007E-05 2.007E-05
1.8049-85 I.S97E-05 1.597E-05

F .4 .85 4327.
P 1.0 3.10 4327.
F 2.0 5.36 4827.
P 3.0 3.87 4827.
P 4.0 3.94 4827.
F 5.0 2.07 4827.
r 6.0 1.07 4827.
F 8.0 .54 4827.

G .4 .e6 4827.
G 1.0 2.53 4827.
G 2.0 3.71 4827.
G 3.0 1.66 4327.
C 4.0 .54 4827.
C 5.0 .19 4827.
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ENORTHWESTGAPPENDIX B B-126 B-127 l

People Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

lUSNRC COMPIUER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2D03 TIME. 23. 4.56
/PLANT NAMEs COS METEOROLOGICAL INSTRUMENTATION
DATA PERIOD. 7FD 1996-1999 WIND SENSORS HIGHNT, 10.0 METERS
TYPE OP RELEASI. GROUND LEVEL RELEASE DtLTA-T HEIGHTS. 10 - 75 METERS
SOURCE OP DATA. MET DATA TAXEN ?RONM FPRAMAT4% JPD PILES FOR 96-99
COMMENTS, input file, P96-99-P.inp output filei P96-99-F.ouL gi9M.desert * P-G
PROGRAM, PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OOW POPULATION ZONE CALCULATIONSs
0 ESt SECTOR BOUNDARY DISTANCE - 4027.0 METERS
ODESERT SIGMA VALUES USED. MEA.NDER IS INCLUDED IN THESE VALUES- Ra 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLCWEDs C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE aNNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED TEE ORDERED VALUES o0 CHO/O AND THE FREQUENCY WITH WHICH TEAT VALUE IS REACHED OR EXCEEDED.
7HE TOP NUMBER IS THE CH1/Q. THE MIDDLE NUMBER IS THE FREQUENCY NOR.2ALIZrD TO 7HIS SECTOR.
'EE THIRD NUMSEA IS T'E FREQUENCY WITH RSPEC 7T0 ALL TIME.

0 1.8910-04 9.094E.-5 7.984E-05 4.7773-05 3.948s-05 3.839E-05 2.6613o05 2.1043-05 2.01715OS 2.0073o05
.162 1.712 4.336 5.131 S.643 11.943 13.627 13.992 17.436 17.972

.07110 .14140 .35000 .42370 .73027 .98628 1.22534 1.15544 1.43989 1.46414
o 1.6999-05 I.S979-0S 1.2S0E-05 9.9743-06 9.6523-06 8.88SE-06 7.679E-06 6.7231-06 6.423E-06 S.070E-06

23.330 23.521 27.387 32.783 36.725 38.218 40.285 46.102 47.176 52.685
1.92661 1.94242 2.26163 2.70727 3.03281 3.15607 3.32674 3.a071s 3.89564 4.35076

0 4.8133-06 4.3933-06 4.0345-06 3.374E-06 2.9622-06 2.6292-06 2.S28E-06 2.234E-06 2.0233-06 1.7773-06
53.221 55.134 61.296 66.654 69.104 69.343 74.922 77.372 79.821 81.620

4.39502 4.55304 5.06189 5.50436 5.70664 5.70992 6.18716 6.38944 6.59171 6.74026
0 1.5572-06 1.486-06 1.202E-06 1.1252-06 1.1143-06 1.1103-06 8.9043.07 7.4923-07 6.8583-07 5.490E-07

82.386 84.452 84.490 86.567 8s.s09 88.623 90.575 90.815 91.504 91.848
6.80347 6.97414 6.97726 6.983S9 7.30912 7.31860 7.47979 7.49956 7.55645 7.58489

0 5.0753-07 4.9S49-07 3.700E-07 3.163E-07 2.7913-07 2.s50E-07 2.220r-07 1.857E-07 1.6923-07 1.564C-07
91.963 92.039 92.499 93.341 93.455 93.762 94.030 94.297 94.565 95.7S2

7.59417 7.60069 7.63862 7.70815 7.71764 7.74292 7.76s04 7.78717 7.80929 7.90727
o 1.3921-07 1.2763-07 1.113S-07 1.0543.07 1.0155-07 S.S693-08 8.49O3-08 7.952E-o8 6.362E-08 6.3263-08

95.943 96.211 96.555 97.206 97.436 97.742 98.010 98.201 98.393 98.622
7.92307 7.94519 7.97364 8.02737 8.04633 8.07162 8.09374 8.10954 8.12535 8.14431

0 5.2921-06 5.0863-08 3.965s-08 3.9173-08 3.1703-03 2.4423-08
98.852 98.928 99.349 99.502 99.732 100.000

8.16327 8.16959 0.20436 8.21700 8.23597 8.25809

I RI
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NORTHWEST APPENDIX B B-127 B-128
People * Vision- Solutions Calculation No. NE-02-03-16

Irrepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O XIO PERCENTILES
(EASEI ON THE UPPER ENVEOPE OF TN?
ORDERED X/Q-FREOUEHCY VALUES. AND AS
PLOTTED ON A LOG-NORMAL GRAPH.)

O PERCENT OP TIME CRItQ IS E£UALED OR EXCEEDED
CNI/Q W1TH RESPECT TO WOOD THE WILD SLOWS

SEC/CUBIC METER THE TOTAL TIME :7TO THIS SECTOR ONLY

KANDCRECK GRAPHN
EANDOIECX GRAPHa
NDCHECZ GRAPHN
HANDECK GRAPH
NANDCHECK GRAPHF
HANDCNECK GRAPHN

ALWDCRECK GRAPH.
RANDCHECK GRAPH,
RANDECK GRAPH.
RANDCRECK GRAPHt
FLCADOCECK GRAPH.
MANDaSECK GRAPHs

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.C FOR V ,OW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOU PERCENTAGES.
SLOPE LT -1.C FOR LOW PERCEnAGES.
SLOPE LT -1.0 FOR OU PERCENTAGES.
SLOPE LT -1.0 FO2 LOW PERCENTAGZS.
SLOPE LT -1.0 POR LOW PERCENTAGES.
SLOPE LT -1.C FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
S,02E LT -1.0 FOR LOW PERCENTAGES.

XSAVE ( 2).
XSAVE | 3) .
XSAVE( 4).
ISAVEz C) -
XSAV£ ( 61-
XSAVE( 7) .
XSAVE C 8)-
XSAVE ( 9).
XSAVI(l0)-
XSAVE (11) .
XSAV ( 12) .
XSAVE (13) -

.350

.985
1.925
3 .030
3.804
5.058
5.501
6.183
6.58S
6.970
7.315
7.476

14 1
14 2
14 3
14 4
14 S
14 6
14 7
14 0
14 9
14 10
14 11
14 12
14 13

1.75
9.73
7.14
4.3e
3.04
2.24
1.71
1.33
1.04
S.44
6.95
S5.81
4.91
4.1i
3.56
2.99
2.52
1.99
1.42
994!

0 6.24

XOSAVE:RI.) XQIINtX) XQSLODPCK.X2
-S.57322 -14.15417 -1.74947
-9.43545 -34.84173 -2.00438

-10.16758 -16.42638 -2.60391
-10.07178 -12.11974 -3.50213
-11.S4631 -10.16952 -3.5S206
-11.90999 -1B.63843 -3.79299
-12.42081 -19.54500 -4.34609
-12.59942 -20.47303 -4.92723
-12.00803 -23.53201 -6.91362
-13.11173 -2S.98304 -:0.53026
-13.41924 -30.4S745 -*1.54612
-13.71102 -41.54215 -:9.15767
-13.93185 NUKXQ(K). 13

3E-04 .083
1E-05 .248
4E-05 .413
12E-05 .826
,31-05 1.239
46E-05 1.652
.8-05 2.065
.3E-05 2.477
4E-5 2.890
I1E-06 3.303
92E.06 3.716
29E-06 4.129
L6E-06 4.542
96E-06 4.955
61g-06 5.368
92E-06 5.701
L9E-C6 6.194
97E-06 6.606
ICE-06 7.019
99E 07 7.432
6sE-05 0.5

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
SS .000
90 .DO

6.05
'ANNUAL AVERAGE . 1.54E-06
OR. 14 FOVIXQ(I). 6.26SZ-05 PIVrPR(X)- 6.059

25291 R1
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EN RG APEDI BB-128 B.129S NORTHWEST APPENDIX B

People Vision * Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

. ._______________________________________________

IUSNRC COMP0 ER CODC-PAVAN, VERSION 2.0 RUN DATSB 11/19/2003 TIrma 23a 4.56
/PLANr NAMA1 CGS METECROLOGICAL ONSTRUMENTATION

DATA PERIODs JFD 1996- 999 WIND SENSCRS HEIGHT. 10.8 METERS
TYPE OF RELEASESt CROD7.7 LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE O? DATA. MET DATA TAJ= FRO14 FRAMATUMN JFD PILIS FOR 96-99
COMMENTS. ir.put !Lle P96-99-.inp output file. P96-99-F.out sigma.deert . P-0
PROGRAM. PAVAN, 10/76. 0/79 REVISION, IMPLEMENTATION Or REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR 'Mt CHI/Q CALCULAT2ONS FOR THE SR SECTOR.
STABILITY WINDSPEED FREQUENCY DIS-.ANCE TERRAIN HT E4 P PLUME UT SICMA-Y SICMA-Z MEANDER-SY * CHI/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METMRS METERS METERS MEANDER BLDG WA" USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 123.0

a .4
a 1.0
B 2.0
S 3.0

3 4.0
B 5.0
B 6.0

8 8.0
8 10.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0

D 6.0
0 8.0
D 10.0
D 13.0
D i8.0

.21 4817.

.73 4827.
1.42 4927.

.78 4827.

.55 4827.

.12 4827.

.15 4827.

.17 4827.

.12 4827.

.09 4827.

.0o 4827.

.23 4827.

.35 4827.
.26 4827.
.35 4827.
.15 4827.
.12 4827.
.06 4827.
.03 4817.

.03 4827.

.09 4827.

.46 4827.

.49 4827.
.20 4827.
.20 4827.
.12 4827.
.09 4827.
.20 4827.

.26 4827.

1.05 4827.
4.33 4827.
4.30 4827.
3.81 4827.
2.85 4827.
2.12 4827.
1.48 4827.

.81 4827.

.46 4827.

.06 4827.

0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1C00.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 SS9.0 125.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 s68.7
0. 0. 568.7 500.4 s68.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 S00.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. s68.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 SG0.4 588.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. D. 221.3 1S8.9 321.3

7.49sE-07 7.4920-07 7.492E-07
3.16SC-07 3.163E-07 3.163E-07
1.565E-07 1.564Z-07 1.564<-07
1.055Z-07 1.0545-07 1.054E-07
7.956E-o8 7.9S28-08 7.9521-08
6.3292-08 6.326E-09 6.326c-08
5.2942-08 5.292E208 5.292g-08
3.9672-08 3.9651-08 3.96ss-08
3.1728-08 1.170E.-0 3.170.-08
2.443E-08 2.4422-08 2.4421.08

1.2032-06 1.2028-06 1.2023-06
5.0792-07 5.0751-07 5.0751.07
2.5123-07 2.51s0-07 2.5103-07
1.6932-07 1.6922-07 1.692R-07
1.2772-07 1.276Z-07 1.27CR-07
1.016R-07 1.0152-07 1.0152-07
8.496E-08 8.490-0C8 8.49CE-08
6.366E-08 6.362C-08 6.362E-o0
5.090E-08 5.086E-08 5.0862-08

2.634E-06 2.629E-06 2.6293-06
1.112E-06 1.110Z-06 1.110E-06
5.4991-07 5.4903-07 5.490E-07
3.7062-07 3.700E-07 3.7002-07
2.7951-07 2.7913-07 2.7912-07
2.2242-07 2.220E-07 2.22O2-07
1.0601-07 1.8572-07 1.8572-07
1.3942-07 1.3922-07 1.3922-07
1.1142-07 1.1132-07 1.1123-07

2.1312-05 2.104E-05 2.104E-05
9.0002-06 8.885E-06 8.8852-06
4.4501-06 4.3931-06 4.3931-06
3.000E-06 2.9622-06 2.9621-06
2.262E 06 2.2342-06 2.2342-06
1.8003-06 1.7771-06 1.7772-06

2.506E-06 1.4863-06 1.4862-06
1.12sE-06 1.114Z-06 1.114E-06
9.02O0-07 8.9s4E-07 8.904E-07
6.9472-07 6.s5s8-07 6.8582-07
5.0182-07 4.954E-07 4.9S42-07
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People- Vision * olutions Calculation No. NE-02-03-16

Prrepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1 .4
E 1.0
E 2.0
E 3.0
z 4.0
E 5.0
E 6.0
E 8.0
E 10.0
1 13.0

.60 4827.
2.32 4827.
5.99 4827.
7.00 4827.
5.61 4827.
4.48 4827.
3.57 4827.
3.25 4827.
.90 4827.
.29 4827.

.4 .77 4027.
P 1.0 2.79 4827.
F 2.0 6.74 4827.
F 3.0 4.71 4827.
F 4.0 4.07 4827.
F 5.0 1.48 4827.
F 6.0 .58 4827.
F 8.0 .06 4827.

G .4 .86 4827.
C 1.0 2.53 4827.
C 2.0 6.13 4827.
C 3.0 3.63 4827.
G 4.0 2.03 4827.
G 5.0 .17 4827.
G 6.0 .06 4827.

0. 0. 428.5 35.6 428.5 4.920E-05 4.777E-05 4.7771-05
0. 0. 428.5 35.6 428.5 2.0771-05 2.02)2-OS 2.017E-05
0. 0. 428.5 35.6 428.5 1.0272-05 9.974z-06 9.9742-06
0. 0. 428.s 35.6 428.s 6.9242-06 6.7232-06 6.723Z-06
0. 0. 428.5 35.6 428.5 5.222Z-06 5.070Z-06 5.070E-06
0. 0. 428.5 35.6 428.5 4.1S4E-06 4.0342-06 4.034E-06
0. 0. 428.5 35.6 428.5 3.4752-06 3.374E-06 3.374E-06
0. 0. 428.5 35.6 428.5 2.604E-06 2.528E-06 2.5282-06
0. 0. 428.5 35.6 428.5 2.082E-06 2.021E-06 2.021E-06
0. 0. 428.5 35.6 428.5 1.603E-06 1.557E-06 1.557E-06

0. 0. 696.0 11.2 696.0 9.62SE-05 9.094E0CS 9.094E-05
0. 0. 696.0 11.2 696.0 4.064E-05 3.839Z-05 3.838E-05
0. 0. 696.0 11.2 696.0 2.010Z-0S I.B992-05 1.899E-05
0. 0. 696.0 11.2 696.0 1.3ssE-OS 1.280Z-05 1.280E-OS
0. 0. 696.0 11.2 696.0 1.022E-05 9.652E-06 9.6521-06
0. 0. 696.0 11.2 696.0 8.128E-06 7.679E-06 7.679E-06
0. 0. 696.0 11.2 696.0 6.799E-06 6.423E-06 6.423E-06
0. 0. 696.0 11.2 696.0 S.094E-06 4.813E-06 4.813E-06

0. 0. 1000.0 3.5 1000.0 2.136E-04 1.8910E-4 1.691E-04
0. 0. 1000.0 3.5 1000.0 9.021E-OS 7.9842-05 7.984E-05
0. 0. 1000.0 3.5 1000.0 4.461E-05 3.9481-0S 3.9482-OS
0. 0. 1000.0 3.5 1000.0 3.007Z-05 2.6611-OS 2.6611-05
0. 0. 1000.0 3.5 1000.0 2.26BE-OS 2.007E-05 2.0072-05
0. 0. 1000.0 3.5 3000.0 1.804E-05 1.597R-05 1.597E-OS
0. 0. 1000.0 3.5 1000.0 1.S092-OS 1.3362-OS 1.336E-OS
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SNORTHWEST APPENDIX B B-130 B-131
People-Vision-Bolutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATts 11/19/2003 TIME. 233 4,56
/PLANT HAMEs CGS METEOROLOGICAL INSTRUMENTATION
DATA PERIODM JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEAS2i GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS

SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS, input files P96-99-F.irnp output files P96-99-P.out aigm-adesert * P-0
PROGRAM, PAVAN, 10/76. 8/79 REVISION. IMPLDIEENTATION OF REGULATORY GUIDE 1.145

CLO.W POPULATION ZONE CALCULATIONS.
0 SE SECTOR BOUNDARY DISTANCE - 4827.0 METERS
ODESERT SIOMA VALUES USED. MEANDER IS INCLUDED IN THESE VALLES- RC 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWEDs C- .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

CEILOW ARE PRINTED THE ORDERED VALUES OP CHI/Q AND THE FREQUENCY W1ITH WH1CH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI1/. THE MIDDLE NUMBER IS THE FREOUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.891E-04 9.094E-05 7.984E-05 4.777E-05 3.948E-05 3.839E-05 2.661E-05 2.104E-OS 2.017E-05 2.007E-05
.861 1.628 4.156 4.758 10.890 13.679 17.112 17.567 19.892 21.926

.09383 .17705 .45202 .51753 1.18441 1.48783 1.882B9 1.91068 2.16352 2.38476
0 1.899E-05 1.597E-05 1.336E-0S 1.280E-05 9.9741-06 9.652E-06 8.885E-06 7.6793-06 6.723Z-06 6.423E-06

28.667 28.842 28.900 33.607 39.594 43.662 44.708 46.19C 53.193 53.774
3.11801 3.13697 3.14329 3.65530 4.30638 4.74885 4.86263 5.02382 5.78552 5.84873

0 5.0703-06 4.813E-06 4.393Z-06 4.0341-06 3.3743-06 2.9623-06 2.6293-06 2.528E-06 2.2343-06 2.021E-06
59.382 59.441 63.770 68.245 71.820 76.120 76.150 79.405 83.212 84.112

6.45872 6.46504 6.93596 7.42269 7.81143 8.27920 8.28247 8.63646 9.05049 9.14847
0 1.777E-06 1.557E-06 1.4863-06 1.202E-06 :.114Z-06 1.110E-06 8.9043-07 7.492E-07 6.858E-07 5.490S-07

86.960 87.2SI 89.372 89.449 90.931 91.018 91.831 92.038 92.503 92.968
9.45820 9.48981 9.72053 9.72886 9.89005 9.89953 9.98803 10.01048 10.06105 10.11162

0 5.075C-07 4.9543-07 3.700E.07 3.163E-07 2.7913-07 2.510E-07 2.220E-07 1.8S72-07 1.692E-07 1.5643-07
93.200 93.258 93.752 94.479 94.682 95.031 95.234 95.351 95.612 97.036

10.13691 10.14323 10.19696 10.27597 10.29809 10.33602 10.35814 10.37079 10.39923 10.55410
0 1.392E-07 3.2763-07 1.1133-07 1.0541-07 1.015E-07 8.490E-08 7.952E-08 6.362E-08 6.3263-08 5.292E-08

97.123 97.472 97.675 98.460 98.605 98.721 99.274 99.332 99.448 99.593
10.56358 10.60151 10.62363 10.70897 10.72477 10.73741 10.79746 10.80378 10.81642 10.83223

0 5.0861-08 3.965E-08 3.1703-08 2.4423-08
99.622 99.797 99.913 100.000

10.83539 10.85435 10.86699 10.87648
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0 NORTHWEST APPENDIX B B-131 B-132
People *Vislon-*Solutiona Calculation No. NE-02-03-16

rPrepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/Q PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/0-FREQUENCY VALUES AND AS
PLOTTED ON A LOG-BORLMAL GRAPH.)

O PERCENT OF TIME CHI/Q IS EQW.LED OR EXCEEDED
CHI/Q WITH RESPECT TO WHEN THE WINO BLOWS

StC/CUHIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

NANDCHECK GRAPH.
HANDOCHECX GRAPHM
HANDCHECK GRAPH,
NANDCNECK GRAPHN
IANDCHECK GRAPH.
IANDOWX GRAwu.

HANDCHECK GRAPH.
NANDCHECK GRAPHS.
HANDCHECK GRAPH,
HANDCHECX GRAPH,

0 X I XQSAVE(K.I) XQINT(K.I) XQSLOPtX.t)
1S 1 -8.57322 -13.87180 -1.70406
15 2 -10.16758 -15.11160 -2.2744:
IS 3 -10.87178 -7.37024 -3.48603
15 4 -11.54831 -17.79426 -3.73992
is 5 -11.90999 -18.18507 -3.98831
15 6 -12.42081 -20.05307 -5.28079
1S 7 -12.72980 -20.72868 -5.76798
15 8 -13.01191 -25.44484 -9.29311
1S 9 -13.24063 -28.44781 -11.57978
1S 10 -13.41924 -50.00460 -28.18966
15 11 -13.71102 mIQIK). 11

1.755E-04 .109 1.000
9.748E-05 .326 3.000
7.253E-05 .544 5.000
4.721E-05 1.088 10.000
3.532E-05 1.631 15.000
2.702E-05 2.175 20.000
2.177E-05 2.719 25.000
1.769E-05 3.263 30.000
1.3868-05 3.807 35.000
1.116E-05 4.351 40.000
9.142E-06 4.894 45.000
7.542E-06 S.438 50.000
6.288E-06 S.982 55.000
5.2718-06 6.526 60.000
4.466E-06 7.070 65.000
3.757E-06 7.614 70.000
3.090E-06 8.157 75.000
2.532E-06 8.7Q1 80.000
2.001E-06 9.245 65.000
1.329E-06 9.789 90.000

0 7.623E-05 0.5 4.60
OANNUAL AVERAE . 2.29&-06
OK. ;IS FIVEXQK). 7.623E-0S FIVEPRIK). 4.597

SLOPE LT -1.0 FOR LOW PERCEN7AGES.
SLOPE L. -1.0 FOR LOW PERCENTACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTA0ES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPZ LT -1.0 FOR LOW PERCENTACES.

XSAVE t 2).
xSAVE) 3).
XSAVE ( 4)-
XSAVE ( S).
XSAVE C 6) -
XSAVR i 7)-
XSAVE ( 8).
XSAVE ( 9) -
XSAVE ClO) -
XSAVE 111)-

1.486
3.1S
4.745
5.782
7.419
8.276
9.047
9.455
9.7:7
9.896
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NORTHWEST APPENDIX B B32 B-133
PeopicsVision- Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIMEs 23. 4.56
(PLANT NAM9. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS NEIGHT, 10.0 METERS
TYPE CF RELEASE. GROUND LEVEL RELEASE DELTA.S HEIGHTS, 10 - 75 MEMRS
SOURCE OF DATA. MET DATA TAEEN FROM PRAKATOV.E JFD FILES FOR 96-99
COMMENTS. input files P96-s9sF.inp output file. P96-99-F.out .igma-desert * P-5
PROGRA~s PAVAN, 10J76. 8/79 REVISION. IMPLEMENT.ATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR TNE CHI/Q CALCULATIONS FOR THZ SSE SECTOR.
STABJLITY WINDSPZZo FREQUENcy DISTANCE TERRAIN NT SPY PLUME HT SIGKA.Y SIGCA-Z MEANDER-SY * CHI / VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
A. 10.0 METERS CA.1431.SO.METERS

A .4 .25 4827.
A 1.0 .89 4827.
A 2.0 2.82 4827.
A 3.0 1.79 4827.
A 4.0 .89 4827.
A 5.0 1.03 4827.
A 6.0 .56 4827.
A 8.0 .36 4827.
A 13.0 .03 4827.
A 18.0 .03 4827.

B .4 .13 4827.
D 1.0 .40 4827.
a 2.0 .66 4827.
B 3.0 .73 4827.
a 4.0 .33 4827.
8 5.0 .27 4827.
B 6.0 .10 4827.
B 8.0 .13 4827.

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
0 2.0
D 3.0
D 4.0
D s.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.07 4827.

.20 4827.

.56 4827.

.83 4827.

.53 4827.

.36 4827.

.23 4827.

.30 4827.

.03 4827.

.03 4827.

.32 4827.
1.33 4627.
4.24 4827.
4.77 4827.
4.27 4827.
2.78 4827.
1.56 4627.
1.62 4827.
.50 4827.
.10 4827.
.10 4827.

0. 0. 1000.0 1000.C 1000.0
0. 0. 1000.0 1000l . 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1008.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0
0. 0. 1000.0 1000.0 1000.0

0. 0. 725.4 809.0 725.4
0. 0. 725.4 659.0 725.4
0. 0. 725.4 8S9.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 659.0 72s.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 566.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 1S8.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 1S8.9 221.3
0. 0. 221.3 158.9 221.3

7.4951-07 7.492z-07 7.492B-07
3.165E-07 3.1638-07 3.163E-07
1.565Z-07 1.564E-07 1.564Z-07
1.055s-07 1.054E-07 1.0540-07
7.9563-08 7.9523-08 7.9523-08
6.329E-08 6.326E-08 6.326E-08
5.294E-08 5.292E-08 5.292E-08
3.967E-08 3.9653-08 3.965E-08
2.443E-08 2.442E-08 2.4423-08
1.765E-08 1.764E-08 1.764E-08

1.2033-06 1.2028-06 1.202E-06
5.079E-07 5.075E-07 5.0752-07
2.512E-07 2.510E-07 2.510E-07
1.693E-07 1.692E-07 1.692E-07
1.2773-07 1.2763-07 1.276E-07
1.016E-07 1.01SE-07 1.0153s07
8.4963-08 B.490E-08 8.490E-08
6.366E-08 6.362E-08 6.362E-08

2.6348-06 2.6293-06 2.629E-06
1.1123-06 1.1103-06 1.1103-06
5.499E-07 5.4909-07 5.4903-07
3.706E-07 3.700E-07 3.7003-07
2.7953-07 2.7913-07 2.791E-07
2.2242-07 2.22C0-07 2.22CE-07
1.860E-07 1.857E-07 1.8573-07
1.394E-07 1.3923-07 1.392.-07
1.1143-07 1.113E-07 1.113Z-07
8.583E-08 8.569E-08 8.5693-00

2.1313-05 2.1043-05 2.1243-05
9.000E-06 6.885E-06 8.8BSE-06
4.450E.06 4.393E-06 4.3933-06
3.000o-06 2.9623-06 2.9623-06
2.2623-06 2.2343-06 2.234E-06
1.800E-06 1.777E-06 1.777E-06
1.506E-06 1.486E-06 1.486E-06
1.12BE-06 1.114E-06 1.114E-06
9.02O0-07 8.904E-07 8.904E-07
6.9473-07 6.856B-07 6.858E-07
5.0183-07 4.954S-07 4.954E-07
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People-Vision-Bolutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

6 .4
E 1.0
E 2.0
E 3.0
E 4.0
a 5.0
£ 6.0

0S.0
I 10.0
E 13.0

.47 4827.
1.82 4827.
7.09 4827.
5.67 4827.
4.34 4827.
2.45 4827.
1.13 4827.
1.89 4827.

.70 4827.

.13 4827.

1 .4 .75 4827.
V 1.0 2.75 4827.
F 2.0 7.02 4827.
F 3.0 5.53 4527.
F 4.0 1.86 4827.
F S.0 .76 4827.
F 6.C .13 4827.
F 8.0 .13 4827.

G .4 1.40 4827.
C 1.0 4.11 4827.
C 2.0 6.35 4827.
O 3.0 4.24 4827.
G 4.0 2.06 4827.
G 5.0 .03 4827.

0. 0. 428.5 35.6 428.S
0. 0. 428.3 33.6 428.5
0. 0. 428.5 35.6 428.3
0. 0. 428.5 35.6 428.5
0. 0. 428.3 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 42$.5 35.6 428.5
0. 0. 428.5 25.6 428.S
0. 0. 428.5 35.6 428.3

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 896.0 11.2 696.0
0. 0. 696.0 11.2 C96.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

4.920E-OS 4.7776-0S 4.777E-05
2.0776-05 2.017E-CS 2.017E-05
1.027E-05 9.974E-06 9.974E-06
6.924E-06 6.723E-06 6.723E-06
5.222Z-06 5.070Z-06 S.0706-06
4.154E-06 4.014E-06 4.0342-06
3.475E-06 3.374E-06 3.3746-06
2.604E-06 2.528E-06 2.528E-06
2.082E-06 2.021E-06 2.021E-06
1.603E-06 1.557g-06 1.557E-06

9.625E-OS 9.094Z-05 9.094E-OS
4.064t-05 3.639E-0S 3.839E-0S
2.010t-OS 1.899E6-0 1.899E-OS
1.355E-0 1.280E-05 1.280E-05
2.022E-05 9.652E-06 9.652Z-06
8.128E-06 7.679E-06 7.679E-06
6.799E-06 6.423E-06 6.423E-06
5.094E-06 4.813E-06 4.813E-06

2.1362-04 1.891E-04 1.891E-04
9.021E-05 7.984E-05 7.984E-05
4.461t-05 3.948E-OS 3.948E-05
3.007E-05 2.661E-0 2.661E-05
2.268E-03 2.007E-0S 2.007E-05
1.804E-OS 1.597E-05 1.597E-05
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People3Vilsion Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

IUSNRC COMPUTER CODE-PAVAN, VERSICS 2.0 RUN DATEt 11/1912003 TIME& 23. 4s56
/PLANT NAME, CGS METOROLOGICAL INSTRUMENTATION

DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIGNT. 10.0 METERS
TY7E OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS 10 - IS METERS
SOURCE OP DATA. MET DATA TAKEN FROM FRAMA-0ME JPD FILES FOR 96 99
CONwENTSI input files P96-99-F.inp output files P96-99-F.out sigma-desert * P-G
PROGRAMs PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145
LOW POPULATION ZONE CALCULATIONS.

0 SSE SECTOR BOUD=ARY DISTANCE . 4827.0 METERS
ODESERT S1aiA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RO 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED, C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/0 AND 7T1 FREDUENCY WIlt WHICH THAT VALUE IS REACHED OR EXCEEDED.
In1 TOP NUMBER iS TmE 011/o. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO -HIS SECTOR.
THE THIRD NUMBER IS THE FREGUENCY WITH RESPECT TO ALL TIME.

0 1.891E-04 9.094E-05 7.9842-05 4.777E-05 3.9482-05 3.8392-05 2.6612-05 2.104E-05 2.0112-05 2.007E-0s
1.402 2.157 6.265 6.738 15.088 17.839 22.080 22.404 24.226 25.287

.13173 .20569 .59760 .64264 1.43910 1.70142 2.10597 2.13684 2.31067 2.41181
0 1.899E-os 1.597EZO5 1.2802-05 9.9742-06 9.6521-06 8.8851-06 7.6792-06 6.7232-06 6.423E-06 S.0702-06

32.312 32.345 37.878 44.970 46.825 48.151 48.913 54.579 54.712 59.053
3.01185 1.08501 3.61282 4.2891s 4.46617 4.59259 4.66529 S.20574 5.21838 5.63242

0 4.8132-06 4.393E-06 4.0341-06 3.3741-06 2.9622-06 2.629E-06 2.528E-06 2.234E-06 2.021E-06 1.777E-06
59.185 63.427 6S.879 67.006 71.777 71.846 73.735 78.010 78.705 81.489

5.64506 6.04961 6.28349 6.39095 6.84607 6.85262 7.03278 7.44049 7.50686 7.77235
o 1.557E-06 1.4862-06 1.202E-06 1.114E-06 1.110E-06 8.904E-07 7.4923-07 6.85s9-07 5.49DE-07 5.0752-07

81.621 83.179 83.310 84.934 85.132 85.629 85.884 S5.983 86.546 86.944
7.78499 7.93353 7.94603 8.10090 8.11986 8.16727 8.19153 8.20101 8.25474 8.29267

0 4.9541-07 3.700E-07 3.1631-07 2.7912-37 2.51CE-07 2.22CE-07 1.8S72-07 1.6922-07 1.564E-07 1.3921-07
87.044 87.872 8s.767 89.297 89.960 90.324 90.S56 91.285 94.102 94.400

8.30215 8.38116 8.46650 8.s1707 8.s8028 9.61504 8.63717 8.10670 8.97S35 9.00379
0 2.2762-07 1.1138-07 1.Cs4E-07 1.0158-07 S.s691-08 8.4901-08 7.952E-08 6.362z-08 6.3261-08 S.292E-08

94.731 94.764 S6.554 96.819 96.852 96.951 97.846 97.979 99.006 99.569
9.03540 9.03856 9.20923 9.23451 9.23767 9.24715 9.33249 9.34513 9.44311 9.49684

0 3.9651-08 2.442Z-08 1.7642.08
99.934 99.967 100.000

9.53160 9.53476 9.53792
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E NORTHWEST APPENDIX B B-135 B-136
People *Vision* Solutlons Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O Xt0 PE2CIUILES
(BASED ON THE 1JFPER EXSOPE OF THE

ORDERED X/Q PRE0LENCY VALUES. AND AS
PLOTTED ON A L4lC-NORMAL GRAPN.)

o PtRCENr or T7IME CHI/O IS EQUALED OR EICEZEDD
CHIN/ WITH RESPECT TO WHEN THE WIXD BLOWS

SEC/CUBIC MiETR THE TOTAL TIME 1NTO, THIS SECTOR OXLY

LANDCHECX GRAPH,
RANDCHECK GRAPHE
RADCIECK GRAPH.
NANDCHECK GRAPH.
HANDCHECIC GRAPHB
HANDCHECK GRAPH a
HANDOCECK GRAPHB
RANDCBECX GRAPa
HANIDOIECK GRAPH.

ALDHECX GRAPH%

SLOPE LT *1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTArES.
SLOPE LT -1.0 FOR LOW PERCEMAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FMR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEN'TAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVU ( 2)-
XSAVE ( 3)-
ZSAVZR 4).
XSAVR ( 5).
XSAVE I 6).
XSAVE ( 7)-
XSAVE ( 8).
XSAVE C 9).
XSAVE f 10) .
XSAVE (11).

.597
1 .700
3.079
4.463
S .202
6 .280
7.437
7.769
7.930
8.116

O I
16 1
16 2
16 3
16 4
16 5
16 6
16 7
16 8
16 9
16 10
16 11

XQSAVE(K, I)
-* .57322
-9 .43S45

-10.167S5
-10 .87178
-11.54 S31
-11.90999
-12.42081

-13.02191
-13.24063
-13.41924

13.71102

xQXhNrtx.I) XQSLOP(K.I)
-13.86655 *1.76259
-14.10932 -1.65916
-16.11916 -2.80711
-18.31249 -3.98045
-198.7894 -4.90224
-20.75716 -5.44249
-22.74505 -6.74031
-27.14272 -9.85499
-36.30701 -16.23465
-46.30325 -23.32514

xtW.XQ(R). 11
BACK EXTRAPOLATION FOR I PERCENTILE.

2.2615-04 .095
1.240E-04 .286
9.170E-05 .477
5.826E-05 .954
4.365E-OS 1.431
3.370E-05 1.908
2.595E-05 2.384
2.081E-05 2.861
1.647t-05 3.338
1.294E-05 3.815
1.040E-05 4.292
B.2792-06 4.769
6.587E-06 5.246
5.212E-06 5.723
4.386E-06 6.200
3.2711-06 6.677
2.5682-06 7.153
1.9582-06 7.630
1.1322-06 8.107

0 S.91CE-CS 0.5
ORAINUAL AVERAGE * 2.55t-06
oR. 16 FIMXVI ). 8.910E-05

1.000
3 .000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
S5.000

5.24

FZVEPREC). 5.242

-- - - - -
25291 RI
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Prepared by t Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

IUSNRC COMPUTER CODE-PAVAN. VERS20S 2.0 RUN DATt* 11/19/2003 TrMts 23s 4.56
/PLANT OOAMEI CGS METIOROLOGICAL ,INSTEUIENIATION
DATA PERIODz JFD 1996-1999 WIMN SENSORS HEIGHTs 10.0 METERS
TYPE OF RELEASE. CROUD LEVEL RELEASE DELTA-T HE1CXTSs 10 - 75 MTrERS
SOURCE OF DATA. MET DATA TAKEN FROMI FRAMATOKS JF3 FILES FOR 96 99
COMMEXTSs input files P96-99-F.inp output rfile P96-99-F.out sigma-desert . P-C
PROCGRA.s PAVAN, 10/76. 8/7S REVISION. IMPLEXENTATION OF REGULATORY CLIDE 1.145

CPARAMETER VALUES FOR THE CKI/9 CALCULATIONS FOR THE ALL SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME RW SICKA-T SIGM-Z MEANDER-SY *CH0/0 VALUES (SEC/CUBIC YETER)

CLASS METER/SEC PECENT METERS MtERS METERS METERS METRS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4 .35 4927. 0. 0. 1000.0 1000.0 100C.0 7.4931-07 7.4921-07 7.4921-07
A 1.0 1.22 4827. 0. 0. 1000.0 1000.0 1000.0 3.165Z-07 3.163E-07 3.163E-07
A 2.0 2.50 4827. 0. 0. 1000.0 1000.0 1000.0 1.565E-07 1.564E-07 1.5643-07
A 3.0 1.81 4827. 0. 0. 1000.0 1000.0 1000.0 1.055t-07 1.054E-07 1.054E-07
A 4.0 1.41 4827. 0. 0. 1000.0 1000.0 1000.0 7.956e-08 7.952t-08 7.952t-08
A 5.0 1.02 4827. 0. 0. 1000.0 1000.0 1000.0 6.329E-C8 6.326E-08 6.326E-08
A 6.0 .58 4827. 0. 0. 1000.0 10C0.0 1000.0 5.294E-08 5.292E-08 5.292E-08
A 8.0 .70 4827. 0. 0. 1000.0 1000.0 1000.0 3.967B-08 3.965E-08 3.9653-08
A 10.0 .21 4827. 0. 0. 1000.0 1000.0 1000.0 3.172E-08 3.170E-08 3.170E-08
A 13.0 .09 4827. 0. 0. 1000.0 2000.0 1000.0 2.443E-08 2.442t-08 2.4422-08
A 18.0 .01 4827. 0. 0. 1000.0 1000.0 1000.0 1.7653-08 1.7643-08 1.764X-08

B .4 .09 4827.
B 1.0 .28 4827.
a 2.0 .63 4827.
B 3.0 .67 4827.
a 4.0 .S7 4827.
a S.0 .42 4827.
B 6.0 .23 4827.
B 8.0 .31 4827.
a 10.0 .09 4827.
B :3.0 .07 4827.

C .4 .09 4827.
C 1.0 .26 4827.
C 2.0 .61 4827.
C 3.0 .76 4827.
C 4.0 .55 4827.
C 5.0 .48 4827.
C 6.0 .32 4827.
C 8.0 .34 4827.
C 10.0 .21 4827.
C 13.0 .07 4827.

0 .4 .36 4827.
0 1.0 1.49 4827.
D 2.0 3.58 4827.
0 3.0 3.74 4827.
0 4.0 3.31 4827.
D 5.0 2.55 4827.
D 6.0 1.73 4827.
D 8.0 2.04 4827.
a 10.0 1.03 4827.
D 13.0 .45 4827.
D 18.0 .08 4827.

t .4 .61 4827.
K 1.0 2.34 4827.
B 2.0 5.33 4827.
K 3.0 5.02 4827.
B 4.0 4.32 4827.
K 5.0 3.44 4827.
E 6.0 2.59 4827.
E 8.0 2.81 4827.
3 10.0 1.15 4627.
E 13.0 .39 4827.
E 18.0 .05 4827.

F .4 .76 4827.
F 1.0 2.77 4827.
F 2.0 S.9S 4827.
F 3.0 4.56 4827.
F 4.0 3.20 4827.
p 5.0 1.58 4827.
F 6.0 .63 4827.
F 8.0 .39 4827.
F 10.0 .07 4827.
F 13.0 .03 4827.

C .4 1.05 4827.
G 1.0 3.07 4827.
a 2.0 5.65 4627.
G 3.0 3.12 4827.
C 4.0 1.37 4827.
G 5.0 .34 4827.
G 6.0 .09 4827.
C 8.0 .02 4527.
G 10.0 .01 4827.
a 13.0 .00 4827.
C 18.0 .00 4827.

0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 72S.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4
0. 0. 725.4 859.0 725.4

0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 569.7 500.4 568.7
0. 0. 568.7 S00.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.7
0. 0. 568.7 500.4 568.1
0. 0. 568.7 500.4 568.1
0. 0. 568.7 500.4 568.7

0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 158.9 221.3
0. 0. 221.3 1S8.9 221.3

0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5
o. 6. 428.5 35.6 428.5
0. 0. 428.5 35.6 428.5

0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0
0. 0. 696.0 11.2 696.0

0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. C. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0
0. 0. 1000.0 3.5 1000.0

1.2033-06 1.2023-06 1.202t-06
5.0791-07 5.075E-07 5.07$9-07
2.512E-07 M.91CE-07 2.5l0Z-07
1.6936-07 1.6922-07 1.692E-07
1.277E-07 1.276E-07 1.276E-07
1.0168-07 1.0153-07 1.0153-07
8.496K-0 8.4903-08 8.490E-0t
6.366E-08 6.362E-08 6.3623-08
5.0903-08 5.0861-08 5.086t-08
3.9201-08 3.917E-C8 3.917E-08

2.634E-06 2.629E-06 2.6293-06
1.112E-06 1.110E-06 1.110Z-06
5.499E-07 5.490E-07 5.4903-07
3.7063-07 3.700E-07 3.7003-07
2.795E-07 2.7913-07 2.791E-07
2.2242-07 2.22CE-07 2.220E-07
1.860E-07 l.857E-07 l.857E-07
1.3943-07 1.3923-07 1.392E-07
1.1143-07 1.113E-07 1.1133-07
8.583E-08 8.569E-08 8.569K-08

2.1313-OS 2.104E-05 2.104E-OS
9.00CE-06 8.865K-06 8.885E-06
4.4501-06 4.393E-06 4.393e-06
3.0003-06 2.962E-06 2.962E-06
2.262E-06 2.234E-06 2.234E-06
1.8003-06 1.7773-06 1.7771-06
1.506E-06 1.496E-06 1.4UE3-06
1.128E-06 1.114E-06 1.1143-06
9.0201-07 8.904E-07 9.904E-07
6.9475-07 6.8583-07 6.8581-07
5.018Z 07 4.9543 07 4.9543-07

4.9203-05 4.777E-05 4.777S-05
2.0773-05 2.0173-05 2.0173-05
1.027E-09 9.974E-06 9.9743-C6
6.924t-06 6.723E-06 6.723E-06
5.222E-06 5.07CE-06 5.0703-06
4.1543-06 4.0343-06 4.034K-06
3.475t-06 3.3742-06 3.3743-06
2.6043-06 2.528B-06 2.528E-06
2.082E-06 2.C21E-06 2.C23E-06
3.603E-06 1.557E-06 1.5573-06
1.158E-06 1.125E-06 1.125E-06

9.6259-0 9.0948-OS 9.094K-OS
4.064E-05 3.8393-05 3.839E-OS
2.010C-05 1.899E-05 1.899E-OS
1.3559-05 1.280C-05 1.28CE-05
1.022E-05 9.652E-06 9.652E-06
8.128t-06 7.6793-06 7.6793-06
6.799E-06 6.421E-06 6.423E-06
5.094E-06 4.813E-06 4.813E-06
4.073E-06 3.848E-06 3.84tS-06
3.1373-06 2.9641-06 2.9641-06

2.1366-04 1.891R-04 1.891E-04
9.021E-05 7.984E-OS 7.984E-05
4.461B-05 3.9483-05 3.9483-05
3.0073-Os 2.661E-05 2.6613-0O
2.268E-05 2.0071-05 2.CO7E-0S
1.804E-05 1.597E-05 1.597E-05
1.509z-os 1.336K-05 1.336E-05
1.131E-OS 1.001-OS 1.001S-05
9.0413-06 8.0023-06 8.002E-06
6.9631-06 6.163E-06 6.1633-06
5.030E-C6 4.452E-06 4.452t-C6

RI
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Prepared by I Date: Verified bylDate: Revision No. 0
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2USNRC COMPU`ER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23i 4.S6
/PLXNS MANE, CGS ZETZORO=ICAL INSTRUHENTATION

DATA PERIOD1 JFD 1996.2999 WIND SENSORS FEIGH. 10.0 METERS
TYPE OF RELEASE: GROUND LEVEL RELEASE DELTA-T HEIGNTS: 10 - 75 METERS
SOURCE OF DATA M.ET DATA TAKEN PROM FRAMATOHE JrD FILES FOR 96-99
COMMENTS: input file, P96-99-P.ir.p output file P96-99-F.out sigma.desert * P-G
PROGRAMs PAVAH, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OOW PO PU.ATON ZONE CALCULATIONS:
DIRECTION-INDEPENDENT (S.R.P 1.3.4: MODEL.
MINIMUM BOUNDARY DISTANCE . 4427.0 METERS.

0DESERT SIGMA VALUES USED. MEASDER ZS INCLUDED IN THESE VALUES- RC 1.145 MEANIDER FACTORS ARE NOT USED.
BUILDING WAXE CREDIT ALLOWED& C- .5 A. 2861. D. 70.0
CORRECTION FACIORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND 7HE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS TNE CNI/Q. TNE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECt OR.
THE IHIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.891E-04 9.0949-os 7.984E-0s 4.7771-05 3.948E-OS 3.839E-CS 2.6613-05 2.104E-05 2.0171-OS 2.007E-05
1.046 1.805 4.870 5.477 11.125 13.891 17.013 17.377 19.719 21.084

1.04614 1.80468 4.87042 5.47724 11.12516 13.89064 17.01327 17.37674 29.72871 21.08407
0 1.899t-05 1.597E-05 1.336E-OS 1.280E1OS 1.O0IE-05 9.974E-06 9.6s2E-206 8.a8E-06 8.0021-06 7.679E-06

27.039 27.377 27.468 32.026 32.045 37.377 40.572 42.06: 42.070 43.654
27.03856 27.37674 27.46839 32.02592 32.04488 37.37674 40.57206 42.06C68 42.07016 43.65360

0 6.723E-C6 6.423E-06 6.163E-06 5.070E-06 4.813E-06 4.452E-06 4.393E-06 4.034E-06 3.848E-06 3.374E-06
48.676 49.305 49.308 53.628 54.014 54.017 57.598 C1.033 61.203 63.695

48.67572 49.30468 49.30784 S3.62832 S4.01391 54.01707 s7.59798 61.03351 61.10304 63.69469
o 2.964E-06 2.962E-06 2.629E-06 2.52SE-06 2.2342-06 2.021R-06 1.7771-06 2.517E-06 2.486E-O6 1.2021-06

63.720 67.462 67.55l 70.363 73.676 74.823 17.370 77.762 79.491 79.s83
63.71998 67.46207 67.55057 70.36346 73.67573 74.82301 77.37042 77.76233 79.49115 79.58281

0 1.12SE-06 1.114E-06 1.110E-06 8.904E-07 7.492E-07 6.8582-07 5.4922-07 5.075E-D7 4.9541-07 3.700E-07
79.637 81.672 81.928 82.955 83.303 63.752 84.365 84.643 64.722 85.480

79.63654 81.671s94 8.92795 82.95513 83.30280 83.75259 84.36475 84.64288 84.72189 85.48042
0 3.163E-07 2.791E-07 2.5101-07 2.2202-07 1.S57E-07 1.6922-07 I.S64E-07 1.392E-07 1.276E-07 1.113E-07

86.704 87.257 87.886 88.366 88.682 89.352 91.849 92.193 92.762 92.971
86.703S6 87.2S666 87.88s61 88.36602 88.63208 89.35211 91.8489S 92.19345 92.76235 92.97095

0 1.0541-07 1.01s5-07 8.569s-08 8.49OE-06 7.9S2E-08 6.362E-08 6.3262-08 5.2922-08 S.0o62-0a 3.96SE-08
94.782 95.20S 95.275 95.509 96.910 97.225 98.243 99.822 98.913 99.618

94.78194 95.20546 9S.27499 95.50s87 96.91048 97.22505 98.24275 98.82114 98.91280 99.61760
3.927E-08 3.170-08 2.442E-08 1.7641-08

99.687 99.899 99.994 100.000
99.68713 99.B9889 99.99371 100.00000

_- no
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a X/Q PERCETrILES
(BASED 010 THE UPPER ENVELOPE OF THE
ORDERED X/Q-? OR!ENCY VALUES. 031 AS
PLOTTED 01 A LOG- NORMAL GRAPH.)

O PERCENT or 7IM4 CNI/0 IS 5MAL1D OR EXCEEDED
C0I/Q W:00 RESPECT To 1403 THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TINS ONTO THIS SECTOR ONLY

ANXDCHECX GRAPH# SLCPS LT -1.0 FOR LOW PERCEITAGES. XSAVZ( 21. 13.890
SACX EXTRAPOLATION FOR 1 PERCETILB.

1.923t-04
1.08O2E 04
7.960- 05
4.959t- 05
3.S712-05
2.673E-05
2.005B-05
1.621E-05
1.259E-05
9.914z-06
7.951E-06
6.3695-06
5.1905o06
4.214E-06
3.3835-06
2.6819-C6
2.062E-06
1.450-06
1. l111-06
7.952R-07

0 7.96C0-0S

1.000
3.000
5.000

10.000
15.003
20.000
25.000
30.000
35. 000
40.000
45.000
50.000
35.002
60.000
65.000
70. 000
75.000
a 0. 0oo
85.000
90. 000

5.0

1.000
3 . 300
5.000

10. 000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000

55.000
60.000
65.000
70. 0t0
75.000
80 .000
a5.000
90.000

5.00
?IVEPRCKI- 5.000o0. 17 PtVzXQ(K). 7.960C-05
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0NORTHWEST APPENDIX B B-139 B-140
°Piople -Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11/19/2003 TIME. 23s 4o56
/PLANT ANME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD, J D 1996-1999 WIND SENSORS HEIGHT, 10.0 PETERS
TYPE OF RELEASE, GROUND LsVEL RELEASE DELTA-T HEIGHTSs 10 - 75 MTERRS
SOURCE OF DATA. ME- DA-A TAKEN FROM FRAMATOME IPD FPLES FOR 96-99
COMMENTS. input file. P96-99-F.inp output files P96-99-Y.out sigea.deaert * P-O
PROGRAM, PAVAN. 10/76. 8/79 REVISION. IMPLEKENTATION OF REGULATORY GUIDZ 1.145

OLOW POPULATION ZONE CALCULATIONS,
OlIVE PERCENT OVERALL SITE LIMIT
0DESERT SIGMA VALUES USED. MEANDER IS INCLUDED IN THESE VALUES- RG 1.145 MEANDER FACTORS ARE NOT USED.

BUILDING WAKE CREDIT ALLOWED, C- .5 A- 2861. D- 70.0
CORRECTION FACTORS USED IN TEE ANNUAL AVERAGE CALCULATIONS.

OBEOW ARE PRINTED THE ORDERED VALUES OF CHS/Q AND TEE FREOUENCY WITH WHICH TEAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/O. THE MIDDLE NUMBER IS THE PREQUENCY NORKMLIZED TO THIS SECTOR.
TH3 71IRD NUMBER IS THE PREOUENCY WITH RESPECT TO ALL TIME.

0 1.891E-04 9.094E-05 7.984E-05 4.777E-05 3.9483-05 3.839E-05 2.661E-05 2.104E-05 2.017E-OS 2.007E-05
1.046 1.805 4.870 5.477 11.125 13.891 17.013 17.377 19.719 21.084

1.04614 1.80468 4.87042 5.47724 11.12516 13.89065 17.01328 17.37674 19.71871 21.0406
0 1.899E-CS 1.S97E-05 1.336E-05 1.28OE-05 1.001E-0S 9.974E-06 9.6521-06 8.885E-06 8.002E-06 7.679E-06

27.039 27.377 27.468 32.026 32.045 37.377 40.572 42.061 42.070 41.654
27.038S6 27.37673 27.46919 32.02S91 32.04487 37.37673 40.57205 42.06067 42.07016 43.65360

0 6.723E-06 6.421E-06 6.1631-06 5.070E-06 4.813E-06 4.452E-06 4.3931-06 4.034E-06 3.848E-06 3.374E-06
48.676 49.305 49.308 53.628 54.014 54.017 57.598 61.033 61.103 63.695

48.67572 49.30468 49.30784 53.62832 54.01390 54.01707 57.59798 61.03350 61.10304 63.69470
0 2.964E-06 2.962E-06 2.629E-06 2.528E-06 2.234I-06 2.021E-06 1.7771-06 1.557E-06 1.4861-06 1.202E-06

63.720 67.462 67.551 70.363 73.676 74.823 77.370 77.762 79.491 79.583
63.71999 67.46210 67.55061 70.36349 73.67577 74.82304 77.37045 77.76237 19.49120 79.58288

0 1.:25E-06 1.114E-06 1.110E-06 8.904E-07 7.492E-07 6.858-07 5.490E-07 S.075E-07 4.954E-07 3.700E-07
79.637 81.672 81.928 82.955 83.303 83.7532 84.365 84.641 84.722 85.480

79.63661 81.67202 81.92805 82.95523 83.30287 83.75166 84.36481 84.64294 84.72198 85.48051
0 3.163E-07 2.7911-07 2.5101-07 2.220E-07 1.8571-07 1.692E-07 1.564E-07 1.392E-07 1.276E-07 1.113E-07

86.704 87.257 87.886 88.366 88.682 89.352 91.849 92.194 92.762 92.971
86.70366 87.25677 87.80571 85.36613 88.68219 89.35223 91.84906 92.19356 92.76248 92.97108

0 1.054E-07 1.0ZSE-07 8.569E-08 8.4901-08 7.952E-08 6.362E-08 6.326E-08 5.2921E-08 5.086E-08 3.965E-08
94.782 95.206 95.275 95.509 96.919 97.225 98.243 98.821 98.911 99.618

94.78208 95.20561 95.27515 95.50903 96.91864 97.22523 98.24293 98.82130 98.91296 99.61777
3.9178-08 3.170E-08 2.442E-38 1.764E-08

99.687 99.899 99.994 100.000
99.68730 99.89906 99.99389 100.00020
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NORTHWEST APPENDIX B B-140 B-141
Peoplh.Vision * 8olutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/Q PERtclTlLES
(BASED ON THE UPPER ENVELOPZ OF THE
ORDERED X/0- YREQUEtNCY VALUES. AND AS
PWLrED ON A LOG-NORMAL CRAPHi.)

O PERCENT OF TIME ClI/Q IS EQUALED, OR EXCEEDED
CINt/Q WtH RESPECT TO WHEN HEC WINO BLOWS

SEC/CUBIC METER THE TOTAL TIME 1NTO TIS SECTOR ONLY

O K I
18 1
18 2
18 3
18 4
18 5
18 6
18 7
18 8
18 9
1i 10

XQSAVZ(KS) XQINT(.IX) XQSLOP(K.II
-8.57322 -11.58064 -1.30202

-10.16758 -11.77999 -1.48571
-10.87178 -11.98012 -1.81307
-11.54831 -11.96838 -1.76382
-21.90999 -11.96404 -1.63269
-12.42081 -11.95272 -1.67316
-13.01191 -11.78294 -1.94135
-13.24C63 -11.39187 -2.46218
-13.41924 -12.29836 -1.36127
*17.S2805 I .XtW) 10

HANDCHECK CRAPMI SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 21. 13.890

BACK EXTRAPOLATION FOR I PERCENTILE.
1.933E-04 1.000
1.0823-04 3.000
7.9603-05 5.000
4.959E-05 10.000
3.571Z-05 15.000
2.673Z-05 20.000
2.03SZ-05 25.000
1.6212-05 30.000
1.259E-05 35.000
9.914E 06 40.000
7.911E-06 45.000
6.369E-06 50.000
5.190Z-06 55.000
4.214E-06 60.000
3.3831-06 65.000
2.6813-06 70.000
2.062E-06 75.000
1.450Z-06 80.000
1.112E-06 85.000
7.9643-07 90.000

0 7.96CE-05 5.0
OK. 18 FIVEXOtK)- 7.96CE-05

1.000

3.000
5.000

10.000
15.000
20. 0 00
25.000
30.000
35.000
40.000
45.000
50.0c0
55.000
60.000
65.000
70.000
75.000
80.000
85.000
90. 0 00

5.00
FlVEPRtK). 5.000
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NRHENERGY APPENDIX B B-141 B-142
meople Vision * Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o K HIGHPR PR cRIDVrCKX
1 -2.61446 .44684 7.11613
2 -1.73187 4.16431 5.59889
3 -2.60200 .25394 3.79337
4 -3.05637 .11203 1.66485
5 -3.15711 .07968 1.20432
6 -3.14873 .08200 1.52234
7 -3.07734 .10443 4.75939
a -2.87001 .20523 10.15150
9 -2.81942 .24056 12.38469

10 -2.89262 .19103 8.67808
11 -2.79603 .25868 5.83414
12 -2.81087 .24705 4.17912
13 -2.78119 .27082 4.74070
14 -2.75996 .28905 8.25809
1s -2.66780 .38176 10.87648
16 -2.57624 .49942 9.53793

0 K HOURS (KI TO-7RS
1 39.14354 39.14354
2 364.83730 403.98080
3 22.24511 426.22600
4 9.81356 436.03950
5 6.97992 443.01940
6 7.18303 450.20250
7 9.14836 459.35080
8 17.97821 477.32900
9 21.07291 498.4019C

10 16.73396 515.13590
11 22.66021 537.79610
12 21.64152 559.43770
13 23.72224 583.15950
14 25.32102 608 .4810
IS 33.44141 641.92280
16 43.74879 685.67160
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People*Vision* Solutions Calculation No. NE-02-03-16

Prepared by l Date: Verified by/Date: Revision No. 0
Mahammed Abu-Shehadeh Ted Messier

0 X IIVIXQ SVA2)N
1 8.345E 05 2.201S-06

2 7.9633-05 1.9883-06

3 5.51Bt-0S 1.16BE-06

4 2.179E-05 4.847E-07

5 7.977E-06 3.015Z-07

6 8.940S-06 3.111E-07

7 2.9413-05 6.6091-07

B 5.123E-C5 l.589t-06

9 5.7819-OS 1.8036-06

10 5.0051-05 1.226E-06

13 5.4950.05 1.1911-06

12 5.0441-01 1.0401-06

13 5.65S8-05 1.192%-06

14 6.2651-05 1.537E-06

15 7.623E.05 2.290E-06

16 8.9103-05 2.549E-06

17 7.960.-05 2.5493-06

18 7.960E-05 3.5495-0S

SLtrlM tIMIT I 7TIME
- .4336 -9.0907

- .4401

- .4598

- .4539

-9.1332

-9.4962

- 10.4194

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

1 8.0
2 16.0
3 72.0
4 624.0

- 9.99229
-10.29282
-10.94495
-11.88124

-10.04825
-10.35331
*11.0152S
-11.96563

-10.44223
-10.76088
-11.45239
- 12.44522

-11.36320
-11.67780
*12.36047
-13.34061

-12.2B046
-12.55123
-13.13877
-13.9B234

- 12.18022
-12.45783
-13.06013
*13.92512

- .3906 -11.4682

-. 4005 -1I.3474

- .4527 -10.1204
1 C.0 -11.06168
2 16.0 -11.37543
3 72.0 -12.05625
4 624.0 -13.03375

- .4165 -9.3712
1 8.0
2 16.0
3 72.0
4 624.0

- .4135 -9.4717
1 8.0
2 16.0
3 72.0
4 624.0

-. 4424 -9.5958
1 t.0
2 16.0
3 72.0
4 624.0

-. 4569 -9.4924
1 6.0
2 16.0
3 72.0
4 624.0

-. 4629 -.9.5738
1 8.0
2 16.0
3 72.0
4 624.0

- .4603 -9.46c 6
1 B.0
2 16.0
3 72.0
4 624.0

-. 4422 -9.3715
1 B.0
2 16.0
3 72.0
4 624.0

-. 4180 -9.1920
1 8.0
2 16.0
3 72.0
4 624.0

-. 4238 -9.0319
1 8.0
2 16.0
3 72.0
4 624.0

-. 41C4 -9.1541
1 8.0
2 16.0
3 72.0
4 624.0

-. 4104 -9.1541
1 8.0
2 16.0
3 72.0
4 624.0

-10.43729
-10.72598
-11.35243
-12.2518S

-10.33163
*10.61827
-11.24026
-12.13329

*1.0.51566
-10.82225
- 11.48763
-12.44290

* 10.44258
-10.75930
-11. 44633
-12 .43328

-10.53635
-10.85719
-11.s55338
.12.55294

-10.41804
-10.73711
-11.42946
-12.42351

-10.29095
- 10.59743
-31.26249
-12.21735

-10.06123
-10. 35098
-10. 87970

211.88240

-9.91329
-10.20708
-10.s4458
-11.75987

-10.00747
-10.29193
-10.90919
-11.79542

- 10.00747
-10.29193
-10.90919
-11 .79542
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1 NORTHWEST APPENDIX B
'People. Vision-solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COHPUrrER CODE-PAVAN. VERSION 2.o RUN DATZ. 21119/2003 TIMEs 23. 456
/PLANT NM . CGS HKTXOROLOOICAL INSTRUMENTATION

DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 ffETERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-. HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. VET DATA TAKEN FROM FRSZATOME JrD FILES FOR 96-99
COMMENTS. input file, P96-99-F.inp output file, P96-99sF.out sigma.desert * P-G
PROGRAM. PAVAN. 10/76. 8/79 REVISION, IMPLEE TATION OF REGULATORY GUIDE 1.145

0 RELATIVE CONCENTRArION (X/Q) VALUES (SEC/CUBIC METER)
VERSUS

AVERAGING TIME
HOURS PER YEAR MAX

0-2 HR X/Q IS
RxCEEDED DOWNWIND

L AVERAGE IN SECTOR SEC-OR
DOWNWIND DISTANCE

SECTOR (METERS)
s 4827.

SSW 4827.

SW 4827.
WSW 4827.

W 4827.
IINW 4827.

NW 4S27.
WSW 4827.

N 4827.
NS!E 4827.

NH 4827.
ENE 4827.

E 4827.
Est 4827.

SE 4827.
SSE 4827.

MAX X/Q

0-2 HOURS
8 .35K-0s
7.96K-05
5 .S2E-05
2 .18E-05
7 .98E-06
8 .94E-06
2.94t 05
5.22E-OS
5 .7KE-OS
s.01K-EOS
5.49E-Os
s .04E-OS
s.66e-0S
6.262-OS
7.628-OS
S.91l-OS
8.91K-Os

0-8 HOURS 8-24 HOURS
4.5sE-05 3.39E-OS
4.33e-0s 3.19E-OS
2.92E-05 2.12E-0S
1.168-0s 8.48E-06
4.648-06 3.54E-O6
s.139-06 3.89E-06
1.578-05 1.15K-05
2.93E-OS 2.20E-OS
3.26e-0s 2.45E-OS
2.71E-05 1.99E-OS
2.92K-Os 2.12E-OS
2.66E-05 1.923-OS
2.99E-05 2.17K.0s
3.39K-CS 2.50E-OS
4.27E-OS 3.20E-OS
4.9SE-Cs 3.69E-OS

1-4 DAYS 4-30 DAYS ANNUA

1.76Z-OS
1.641-05
1.M6K-CS
4 .28E.06
1.97E-06
2.13E-06
s5.1Z-06
1.17K-05
1.31K-05
1.03K-O5
1.07E-05
9.608-06
1.09s-0s
1.28t-aS
1.70t-OS
1.95Z-OS

6.92c-06
6.36K-06
3.94e-06
1.61E-06
8.46E-07
8 .96E-07
2.198-06
4.788-06
s.38E-06
3.95-06
3.98E-06
3.53E-06
4.02E-06
4.94E-06
6.91E-O6
7.8SE-06

2 .20E-06
1. 998-86
1.17E-C6
4 .SSE-07
3.02E-07
3.118-07
6.6lE-07
1.s9E-06
1.80E-06
1 .23K-06
1.19E-06
1.04E-06
1.19E-06
1.54E-06

39.1
364.8
22.2

9.8
7.0
7.2
9.1

18.0
21.1
16.7
22.7

21.6
23.7

25.3

S

5-4
1658
WSW

W

NW
N

ENE
ENE

KS?
2.298.06 33.4 Se
2.55K-06 43.7 SSE

SRP 2.3.4 4827. 7.96E-0s 4.SKE-OS
SITE LIMIT 7.96K-CS 4.S1E-OS

OTNE FIVE-PERCEHr-FOR-TNE-ENTIRE-SITE X/O IS LIMITING.
0--'OTE' - VALUES ON THIS PACE ARE APPROXIMATIONS ONLY.

CHECK TNE REASONABLENESS OF THE ENVELOPES
CCOMPUTED FOR THE 0-2 HOUR VALUES. FOR ANY
FAULTY ENVELOPES. ADJUST THE ABOVE VALUES.

TCTAL HOURS AROUND SITE.

3.32E-os 1.83E-05 7.54e-06 2.55E-06
3.39E-OS 1.83E-OS 7.54E-06 2.558-06

685.7
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Page No. Contd on page0ENORTHWEST APPENDIX B B-144 B-145
PeOpleH Vision*Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVANO VERSICN 2.0 RUN DATZE 11/19/2003 TIME, 23. 4.56
/PLANT NA44Es CGS METEOROLOGICAL INSITRLENTATICN

DATA PERIODs JIFD 1996-1999 WIND SENSORS rEIGHTs 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATAa MET DATA TAKEN FROr4 FRAXATO.ME Jro FILES FOR 96-99
COMMENTSe input file, P96-99-F.inp output file. P96-99-V.out aigna.desert * P C
PROGRAM. PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REWJLATORY GUIDE 1.145

OPARMETER VALUES FOR THE CHI/Q CALCULATIONS FOR THE S SECTOR.
STABILITY WINOSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUNE HT SIGMA-Y StICM-A-Z MEANDER-SY * CHI/Q VALUES (SrC/CUBiC METER)

CLASS METER/SEC PERCEN METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 1C.0

B .4
a 1.0
9 2.0
a 3.0
B 4.0
B 5.0
B 6.0
E 8.0
a 10.0

.40 1950.
1.42 1950.
3.24 1950.
2.66 1950.
2.35 1950.
1.60 1950.

.71 :950.
1.11 95 0.

.04 1950.

.10 1950.

.31 1950.

.89 1950.
1.20 1950.
.67 1950.
.49 1950.
.27 1950.
.18 1950.
.04 1950.

0. 0. 342.4 100C.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.S
0. 0. 2S7.S 227.3 257.s
0. 0. 257.5 221.3 257.5
0. 0. 257.5 221.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 19S.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.S 112.3 195.5
0. 0. 195.S 112.3 19S.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5

0. 0. 137.7 49.6 199.2
0. 0. 137.7 49.9 199.2
0. 0. 137.7 49.9 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.6 144.9
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.0 137.7
0. 0. 137.7 49.8 137.7

2.1891-06 2.1069.-06 2.1861-06
9.2442-07 9.2311.-07 9.2311-07
4.5713-07 4.5651-07 4.5653-07
3.081l-07 3.077E-07 3.0771-07
2.324E-07 2.321t-07 2.321-07
1.8493-07 1.8463-07 1.8462-07
1.5463-07 1.5441-07 1.5443-07
1.1593-07 1.1571-07 1.1571-07
9.2643-08 9.2521-06 9.2523-06

1.2613-05 1.2711-05 1.271E-05
5.4079-06 5.365E-06 5.365-06
2.6741-06 2.6531-06 2.6s3t-06
1.t02z-06 1.7988-06 1.7896-06
1.359Z-06 1.349E-06 1.3492-06
1.0611-06 1.073E-06 1.073E-06
9.0451-07 8.9751-07 8.975z-07
6.7773-07 6.7259-07 6.7258.07
5.4191-07 S.3771-07 S.377E-07

3.4148-05 3.345E-05 3.345E-05
1.442E-05 1.412B-05 1.4121-05
7.1291-06 6.984E-06 6.9643-06
4.805E-06 4.700E-06 4.70tE-06
3.6241-06 3.S51-06 3.5511-06
2.983E.6 2.925E-06 2.6253-C6
2.412Z-06 2.3631-06 2.3631-06
1.6071-C6 1.7701-06 1.770E-06

7.5523-05 1.0253-04 7.552z-05
3.1891-05 4.3289-05 3.169E-05
1.s871-05 2.1403-05 1.5871-05
1.2381-05 1.443E-05 1.238E-IS
1.0263-05 1.C83E-05 1.0261-CS
8.7683-C6 8.653E-06 8.65SE-C6
7.7201-06 7.239Z-06 7.2393-16
5.78s9 06 5.4241 06 5.4243 C6
4.625E-C6 4.337E-06 4.3371-CE
3.5623-06 3.340E-06 3.3403-06

C .4 .09 1950.
C 1.0 .27 1950.
C 2.0 1.07 1950.
C 3.0 1.11 1950.
C 4.0 .76 195C.
C 5.0 .71 1950.
C 6.0 .31 195G.
C 8.0 .31 1950.

D .4
0 1.0
D 2.0
D 3.0
D 4.0
D S.0
D 6.0
D 8.0
D 10.0
D 13.0

.49 195C.
2.00 1950.
4.66 1950.
5.91 1950.
3.06 195C.
2.71 1950.
1.82 1950.

.44 1950.

.C4 1950.

.04 1950.
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People Vision* Solutions Calculation No. NE-02-03-16

[ repared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

t .4
E 1.0
E 2.0
1 3.0
I 4.0
£ 5.0
E 6.0
E 8.0
E 10.0
E 13.0

.52 1950.
2.00 1950.
5.20 1950.
4.31 1950.
2.27 1950.
1.11 1950.

.49 1950.

.36 1950

.13 1950.

.04 1950.

F .4 l.CS 1950.
P 1.0 3.82 19SO.
P 2.0 7.46 1950.
F 3.0 4.31 1950.
r 4.0 .58 1950.
* 5.0 .09 1950.
F 6.0 .13 1950.

G .4 1.59 1950.
G 1.0 4 .66 1950.
G 2.0 12.08 195O.
C 3.0 3.95 l9SO.
G 4.C .36 1950.

0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.e 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.2 89.8
0. 0. 46.6 14.3 66.2

1.194E-04 1.9a9E-04 1.194E-04
5.043Z-05 8.3992-05 5.043E-05
2.523E-05 4.153E-05 2.523E-05
2.20BE-05 2.800E-05 2.208E-05
1.963E-05 2.111E-05 1.963E-05
1.759V-05 1.6S0Z-05 1.680E-05
1.598E-05 1.405E-0S 1.405E-05
1.197E-05 1.053E-05 1.053S-0S
9.574E-06 8.4171-06 8.4171E-06
7.374E-06 6.483E-06 6.483E-06

2.155E-04 3.862E-04 2.155E-04
9.099Z-05 1.631E-04 9.0991-05
4.573E-OS 8.0649-0S 4.5730-CS
4.391E-05 5.4561-05 4.391E-05
4.125E-05 4.100E-05 4.100E-05
3.S34E-05 3.261E-05 3.261E-05
3.5641-05 2.72SE-05 2.721E-05

3.478E-04 6.684E-04 3.476E-04
1.46SE-04 2.8221E-04 1.468-04
7.429E-05 1.396E-04 7.429E-05
8.2291-05 9.408E-05 8.2291-05
8.420E-05 7.095E-05 7.095E-05
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NORTHWEST APPENDIX B B-146 B-147
People -Vision.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 REX DATs. 11/19/2003 TINtE 23. 4.56
/PLANT NAMta CGS METEOROLOGICAL INSTREU.ENTATION

DATA PERIOD. 5PD 1996-1999 WIND SENSRS NEIOGNT 10.0 METERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-T HEIGHTSa 10 - 75 METERS
SOURCE Of DATAs NET DATA TAAMN FROM FRAMATDME JFO FILES FOR 96-99
COMMENTS, input file, P96-99-F.inp output files P96-99-F.Out eigea.desert * P-G
PROGRAM, PAVAN. 10/76, s/79 REVISlON. IMPLEYENTATION OF REGULATORY GUIDE 1.145

OSITs EXCLUSION BOUNDARY CALCULATIONS.
a s SECTOR BOUIARY DISTANCE . 1950.0 METERS
OLATERAL PLUME MEANDER/BUILDINO WAAE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR VINDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWEDa C- .5 A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANY=.L AVERAGE CALCULATIONS.

CRELOW ARC PRINTED THE ORDERED VALUES OF CHt/0 AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED CR EXCEEDED.
THZ TO? NUMBER IS THE CHI/Q. THE MIDDLE NUMBER 1S THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE 770RD NUMBER IS THE PREQUENCY WIIH RESPECT TO ALL TIME.

0 3.4783-04 2.1sSK.-04 1.4681-04 :.194E-04 9.099-OS 8.a2299-0S 7.552.05 7.429E-05 7.095K-OS 5.043E-05
1.591 2.639 7.302 7.820 11.640 I5.593 16.081 28.161 28.S17 30.SIS
.11324 .18780 .51965 .55651 .82831 1.10960 1.14433 2.00400 2.02928 2.17151

0 4.573Z-OS 4.391K-05 4.100K-I5 3.345K-OS 3.261K-0S 3.189E-05 2.7281-05 2.523K-05 2.208K-OS 1.9633-OS
37.977 42.28S 42.862 42.955 43.043 4s.042 45.17S 50.172 s4.680 56.945

2.70248 3.00906 3.05014 3.05670 3.06302 3.20525 3.21473 3.58451 3.89109 4.05228
0 1.680E-0S I.S871-05 L.412E-CS 1.4051-OS 1.271K-OS 1.238K-OS 1.0533-0 1.026E-05 8.6SSE-06 8.417E-06

58.055 62.719 62.985 63.474 63.576 69.483 69.839 72.903 75.612 75.746
4.13129 4.46315 4.48211 4.51688 4.52417 4.94452 4.96981 5.18788 s.38068 5.39016

0 7.239s-06 6.9842-06 6.4031-06 5.4241-06 s.365K-06 4.7082-0C 4.337t-06 3.5sEoc06 3.3402-06 2.a2Se-06
77.567 78.633 78.677 79.121 79.432 80.542 80.587 81.342 81.386 82.097

5.51974 5.59560 5.59876 5.63036 5.65249 5.73150 5.73466 5.78839 5.79155 5.84212
o 2.6533-06 2.363E-06 2.186E-06 1.78E8-06 1.770E-06 1.349E-06 1.0732-06 9.2323-07 8.975S-07 6.725Z-07

82.985 83.296 83.700 84.899 85.210 8s.876 86.365 87.786 88.0S3 88.230
5.90533 5.93745 5.95620 6.04154 6.06366 6.11107 6.14583 6.24697 6.26593 6.27858

0 5.3773-07 4.5653-07 3.077E-07 2.3211-07 1.8462-07 1.5443-07 1.157r-07 9.2523-08
88.275 91.S17 94.182 96.536 98.135 98.845 99.956 100.000

6.28174 6.S1246 6.70209 6.86960 6.98338 7.0339s 7.11296 7.11613
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SNORTHWEST APPENDIX B B-147 B-148
Peop0IeVisiOn . Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o X/Q PERCEtTILES
(RASED ON THE UPPER ENVELOPE OF THE
ORODERED I/-FREQUENCY VALUES, AND AS
PLOtTED ON A LOG-NOR0AL GRAPH.)

O PERCENT OF TIME C4/tQ IS EOUALEC OR EXCEZED
CHI/Q WITH RESPECT TO WHEN THE WIND BLCWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANWZTCX G RAPSH
HANDCHECK GRAPH,
HANDCIECK CRAPHo
HANDCXECX GRAPH,
NANDcHECK CRAPH.
EN.CXOCK GRAPH.

IANDCHECK GRAPH.
EANDCXECK GRAPHs

o K I XQSAVECK.I) IQINr(K.I) XQSLOPXK.I)
I 1 -7.96393 -12.67711 -1.54358
1 2 *9.507sa -15.73073 -3.03071
1 3 -10.03335 -21.17132 -5.92402
1 4 -10.72076 -19.73659 -5.11142
1 5 -11.29960 -24.52737 -8.01384
1 6 11.48682 *26.99376 *9.S2951
1 7 -11.65737 -29.48782 -11.07924
1 S -11.871,8 -63.13766 -32.24272
1 9 -15.50492 )IMUstK). 9

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE Lt -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE Lt -1.0 FOR LOW PERCENTAGES.
SLOPE Lt -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE t 2) -
XSAVEC 3) .
XSAV1 E 4).
ISAVI f 5).
XSAV1 E 6).
XSAVECz 7) .
XSAVE ( 8)-
XSAVE t 9).

2.002
3 .006
3.a80
4.941
5.184
5.377
s.592
6.980

BACK EXTRAPOLArION OR 1 PERCENrLE.
4.295E-04 .071
2.5721-04 .213

.99CE-04 .356
1.374E-04 .712
1.091E.04 1.067
9.191E-05 1.423

8.009E-05 1.779
6.860E-05 2.135
5.632K-OS 2.491
4.72KE-OS 2.846
3.729E-OS 3.202
2.81SE-OS 3.SS8
2.17SE-05 3.914
1.77C0-05 4.270
1.45ZK-05 4.625
1.203E-05 4.981
8.991E-06 5.337
5.297E-06 5.693
1.98sE-06 6.049
7.794E-07 6.405

o 1.665-04 0.5
DANNUAL AVERAGE . 3.82E-06

OK. 1 FIVEXQCK)- 1.665E-04

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
5S.000

60.000
65 .000
70.000
75 .000
80.000
85.000
90.010

7.03

FIVEPRIK). 7.026
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NORTHWEST APPENDIX B B-148 B-149
People Vision.solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODS-PAVAN. VERSICN 2.0 RUN DATZ. 11/19/2003 TIMZE 23g 4.56
/PLANT NAM-I CGS MEORCLWCICAL INSTRUMENTATION

DATA PERIOD, 3FD 1996-1999 WI=N SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCZ OF DATA, MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COKmE0.TS input files P96-99-F.inp output files P96-99-r.out sigma-desert . P-O
PROGRAMs PAVAN, 10/76, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAM£TER VALUES FOR THE CHI/0 CALCULATIONS FOR THE SSW SECTOR.
STABILITY ItNDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLLM8 T SIGMAY SIGKA-Z MEANDER-SY CHI/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDO WAZI USED
AT 10.0 METERS CA.1431.SQ.MErERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.C
A 10.0
A 13.0

B .4
B 1.0
8 2.0
B 3.0
B 4.0
B 5.0
B 6.0
B 8.0
B 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0

D .4
D 1.0
D 2.0
O 3.0
O 4.0
D 5.0
D 6.0
D 8.0
O 10.0
D 13.0

.63
2.20
3.39
2.60
2.09
1.58

.51
1.02

.06
.11

.15

.45

.73
1.02
1.C2

.56
.11
.11
.11

.20

.56
1.07
1.02

.85

.62
.17
.11
.11

.44
1.81
3.84
4.12
3.33
1.81

.85

.68

.45

.06

1950.
1950.
1950.
1950.
1950.
1950.
19S0.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
:950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
195C.
195C .

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 :000.0 342.4
0. 0. 342.4 :000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
O. 0. 257.5 227.3 257,.
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. :9S.5 112.3 195.S
0. 0. 195.5 112.3 :95.S
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.8 144.9
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
O. 0. 137.7 49.8 137.7

2.1891-06 2.186E-06 2.186E-06
9.244E-07 9.231E-07 9.231Z-07
4.571E-07 4.56SE-07 4.565E-07
3.081E-07 3.0771-07 3.077E.07
2.324E.07 2.3212-07 2.3211-07
1.849E-07 1.846E-07 1.846Z-07
1.5465-07 1.544E-07 1.5441-07
1.1591.07 1.157E.07 1.157E-07
9.264E 08 9.252E-08 9.252E-08
7.135E-C8 7.125E-08 7.125E-08

1.281E-05 1.271£-05 1.271E-05
5.4071-06 5.3655-06 5.36SE-06
2.674E106 2.653E-06 2.653E-06
1.802E1.6 1.788E-06 1.788E-06
1.359E-06 1.349E-06 1.349E-06
1.0815-06 1.073E-06 1.0711-06
9.045E-07 8.9752-07 8.975E-07
6.7771-07 6.7251-07 6.725Z-07
4.173E-07 4.1411-07 4.141E-07

3.414E-05 3.345E-05 3.3451-05
1.4425-05 1.412E-05 1.4121.05
7.129Z-06 6.984Z-06 6.9845-06
4.805E-06 4.7082-06 4.708E-06
3.624E-06 3.SS1E-06 3.551E-06
2.8833-06 2.825E-06 2.825E-06
2.4125-06 2.363Z-06 2.3633.06
1.807E-C6 1.7701-06 1.770E-06
1.445E-06 1.415E-06 1.415E-06

7.552E-05 1.0251-04 7.552E-05
3.1891.05 4.3281-OS 3.1895-05
1.5871-05 2.1401-05 1.587z.05
1.238E-05 1.443E-05 1.2381-S0
1.026E-05 1.0PIE-05 1.026E-05
8.7685-06 8.655E-06 8.655Z-06
7.7205-06 7.2393-06 7.2391-06
S.785E-06 5.424E-06 5.4241-06
4.625E-06 4.3375-06 4.3371-06
3.5621-06 3.340E-06 3.340E-06

25291 R1



Page No. Contd on page

NORTHWEST APPENDIX B B-1_49 _B-150

People -Vision- Bolutions Calculation No. NE-02-03-16

Prepared by t Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4 .51 1950.
E 1.0 1.98 1950.
1 2.0 5.19 1950.
r 3.0 4.46 1950.
E 4.0 1.86 1950.
E 5.0 .56 1950.
e 6.0 .23 1950.
E 0.0 .73 1950.
x 10.0 .73 1950.

p .4 .98 1950.
r 1.0 3.56 1950.
F 2.0 7.96 1950.
F 3.0 3.67 1950.
F 4.0 .45 1950.
F 5.0 .06 1950.

G .4 1.98 1950.
G 1.0 5.81 19SO.
C 2.0 14.06 1950.
C 3.0 4.23 1950.
G 4.0 .45 19SO.

0. 0. 97.9 33.8 195.5
0. C. 97.9 33.8 185.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 341.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 250.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2

1.1942-04 1.959E-04 1.1941-04
5.0432-05 8.3992-05 5.043E-05
2.5232-05 4.153E205 2.523E-0S
2.208E0OS 2.800E205 2.20BE-05
1.963E-05 2.111E-05 1.963E-05
1.7592.05 1.6801-05 1.680Z-05
l.59B2-05 1.405E-05 1.405Z-05
1.1972-OS 1.053E-05 1.053E-05
9.574E-06 *.417E-06 B.417E-06

2.155E-04 3.862E204 2.155E-04
9.099E-05 1.631E-04 9.099E-OS
4.573E-05 8.064E-05 4.573E-OS
4.391E-OS 5.436E-OS 4.3912-OS
4.125E-0S 4.100E-OS 4.100E205
3.B34E-OS 3.2612-OS 3.2612-OS

3.478E-04 6.6B4E-04 3.478E.04
1.468E-04 2.822E-04 1.468E-04
7.429E-0 1.396E-04 7.42SE-05
8.229E-OS 9.408-OS 8.229Z.05
8.4201.OS 7.095E-OS 7.095E-05

-
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Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DAT!s 11/19/2003 TIME. 23. 4.56
/PLANT NAM6i CSS METEOROLOGICAL INSTRUMENTATION
DATA PERIODs JFD 1996-1999 WIND SENSORS HE.GHT, 10.0 METERS
TYPE OP RELEASE. GROUND LEVEL RELEASE DELSA.S HEIGHTS: 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOME JFD FIL£S FOR 96-99
COMMENTS. input file. P96-99-P.inp output file. P96C99 P.out mig"w-deserc * P.G
PROGRAMs PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145
OSITE EXCLUSION BOUNDARY CALCULATIONSe
0 SSW SECTOR BOUNDARY DISTANCE . 1950.0 METERS
CLATERAL PLUME MEANDER/BUILD:NG WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND D:STANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WAXE CREDIT ALLOWED. C. .5 A. 2661. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORCERED VALUES OF CNI/Q AND THE FREQUExCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NLNRBER IS THE CHI/O. THE MIDDLE NUMRER IS THN FREQUENCY NORMALIZED TO THIS SECTOR.
THN THIRD NUMBER IS THE FREQUENCY WISH RESPECT TO ALL TIME.

0 3.478E-04 2.15SE-04 1.468E-04 l.1948-04 9.0998-05 8.229E-05 7.552E-05 7.429B-05 7.095E-05 5.043B-05
1.9864 2.960 6.774 9.286 12.842 17.076 17.517 31.573 32.024 34.000

.11109 .16570 .49124 .51990 .71901 .95606 .98075 1.76773 1.79301 1.90363
0 4.573E-05 4.391E-05 4.1COE-0S 3.345E-05 3.2613-05 3.189C-05 2.523E-05 2.208E-05 1.963E-0S 1.6E0E-05

41.960 45.629 46.080 46.276 46.332 40.138 53.332 57.791 59.654 60.219
2.34927 2.55471 2.57999 2.59092 2.59406 2.69522 2.98599 3.22567 3.31997 3.37158

0 :.567E-05 1.412E-05 1.405E-05 1.271E-05 1.238C-05 1.053E-05 1.026E-05 8.655E-06 0.4173-06 7.239E-06
64.057 64.622 64.848 54.996 69.117 69.851. 73.152 74.988 75.722 76.569

3.58649 3.61810 3.63074 3.63907 3.86979 3.910808 4.09735 4.19849 4.23958 4.28699
0 6.984C-06 5.4241-06 5.365C-06 4.708Z-06 4.337E-06 3.551E-06 3.340E-06 2.825E-C6 2.653E-06 2.361E-06

77.641 78.319 78.770 79.786 80.238 81.085 81.141 81.762 82.496 82.665
4.34704 4.38496 4.41025 4.46714 4.49242 4.53983 4.54299 4.57776 4.62885 4.62833

0 2.186E-06 1.786E-Z6 1.770E-06 1.415S-06 1.349E-06 1.073E-06 9.231E-07 8.975E-07 6.725E-07 4.565E-07
83.291 84.307 84.420 84.533 8S.S49 86.113 86.315 88.420 80.S41 91.928

4.66336 4.72025 4.72658 4.73290 4.78979 4.82139 4.94465 4.95097 4.95730 5.34693
0 4.141E-07 3.0773-07 2.3213-07 1.846E.07 1.5440-07 1.1570-07 9.252E-08 7.125E-08

92.041 94.637 96.726 98.307 98.815 99.831 99.887 100.000
5.15325 5.29864 5.41558 5.50407 5.53252 1.58941 5.59257 5.59089
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E S NORTHWEST APPENDIX B B-151 B-152

People.Vision* Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 XI/Q PERCEmTILES
(EASED 0N THE UPPER ENVELOPE o0 THE

ORDERED XIO-PREQUENCY VALUES. AND AS
PLOTTED ON A LOG-NORMAL GRAPH.l

0 PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
CHN/Q WITH RESPECT TO WHEN THE W:H SLOWS

SEC/CUBIC METER THE TO-AL TIME INTO THIS SECTOR ONLY

KANDCHECK GRAPHs
HASOCHECK GRAPHK
HANDCKECK GRAPHs
11ANDCWECX GRAPH,

ANDCKHECK GRAPH,
IANDCOECK GRAPH.

HANtCHWCK GRAPH,
O K I XOSAVEK. l) XOIN0t1.I) XQSLOP(X.I)

2 1 -7.96393 -12.91155 -1.61730
2 2 -9.50758 -16.71203 -3.42300
2 3 -10.03335 -22.99545 -6.64342
2 4 -10.72076 -23.t5565 -7.1C899
2 5 -11.40682 -33.10474 -12.42491
2 6 -11.68521 -39.00649 -15.84836
2 7 -11.87188 -64.26140 -30.59885
2 8 -12.26630 NNXQ(Er)- 8

SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE L-
SLOPE LT

-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
1.0 FOR LOW PERCENTAGES.

-1.0 FOR LOW PERCENTAGES.

XSAVE ( 21.
XSAVE t 3).
XSAVEt 4)-
XSAVE t 5).
XSAVE C 6).
XSAVET 71.
XSAVEC 8).

1.766
2.552
3.233
4.094
4 .236
4 .344
4.464

BACE ErAPOLATION FOR 1 PERCENTILE.
4.803E-04 .056
2.836E-04 .168
2.1811-04 .280
1.494E-04 .560
1.18E-04 .040
9.920E-0S .120
S.636E-05 1.400
7.68SE-05 1.680
6.43lE-05 1.960
5.l1BE-05 2.240
4.481E-05 2.519
3.376F-05 2.799
2.556E-05 3.079
1.959E-OS 3.359
1.514E-05 3.639
1.189E-05 3.919
8.901-06 4.199

0 1.593Z-04 0.5
0AANUAL. AVERAGS . 3.23E-06
OK. 2 FIVEXO(K). 1.593E-04

1.000
3.000
5.000

13.000
s5.000

20.000
25.000
30 .000
35.000
40.000
45.000
s0 .000
55.000
60.000
65.000
70.000
75.000
8 .93

FIVEPR(E). 8.930

Z5Z91 R1
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I NORTHWEST APPENDIX B
PeopleoVision-Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN, VERSICN 2.0 RUN DATE: 11/19/2003 TIM!e 23. 4i56
/PLAbCT KAMEs CCS METEOROLOGICAL INSTRUYEYTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS NEI2CT. 10.0 METERS
rYPS OF RELEASE. GROUND LEVEL RELEASt DELTA-T HElGHTS: 10 * 75 METERS
SOURCE OF DATA. MET DATA TAKEN FRVR4 FRAMATOMS JFD FILES FOR 96-99
COMMENTS. input file, P96-99-F.inp output files P96-99.F.out sigma.desert * P-G
PROGRAM4: PAVAN, 10/176 s/79 REVISION, IMPLEMENTATION Or REGULATORY GUIDE 1.145

OPAR.AMRTER VALUES FOR THE CHI/Q CALCULATIONS FOR THE SW SECTOR.
STABILITY WINDSPEID PREOCUENCY DISTANCE TERRAIN NT EFP PLUME UT SIGMA-Y SIGMA-Z MEANDER-SY *- CHI/( VALLES (SEC/CUBIC NETERI

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4
A 1.0
A 2.0

A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0

.71
2.50
4.25

3.42
1.58

.92

.42

.83

.17

1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.

1950.
1950.
1950.

1950.
1950.
1950.
1950.
1990.

8 .4 .03
B 1.0 .08
5 2.0 .92
Z 3.0 1.25
B 4.0 .83

5. .67
a 6.0 .08
a 8.0 .17

C .4 .23 1950.
C 1.0 .67 1950.
C 2.0 .92 1950.
C 3.0 .92 1950.
C 4.0 .25 1950.
C 5.0 .42 1950.
C 6.0 .25 1950.
C 8.0 .17 1950.

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
O. 0. 342.4 1000.0 342.4
D. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
o. 0. 342.4 1000.0 342.4

O. 0. 257.5 227.3 257.5
O. 0. 297.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.S 112.3 19S.S
0. 0. 195.5 112.3 195.9
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5

0. 0. .37.7 49.8 :99.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
o. 0. 117.7 49.8 144.9
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7

2.169Z-0 2.1863.06 2.186E.06
9.244e 07 9.2318307 9.232Z-07
4.5713-07 4.565K-C7 4.s6sE 07
3.0813-07 3.0773-07 3.0773-07
2.3243-07 2.3213-07 2.3211-07
1.8495-07 1.846E-07 1.8463-07
1.546E*07 1.544E-07 1.5443-07
1.159s-07 1.151E-07 1.1575-07
9.264E-08 9.252E-08 9.2529-s0

1.281K.0S 1.2715-OS 1.2713E05
5.4073-06 5.3653-06 5.3653-06
2.6745-06 2.6532-06 2.653Z-06
1.8125-06 1.78SE-06 1.7883-06
1.3s99-06 1.3495-06 1.34S9-06
1.0815-06 1.073E-06 1.073E-06
9.04SE-07 8.97SE507 8.97sE-07
6.7775-07 6.72sE-07 6.725E-07

3.4145.es 3.345 05 3.345t 05
1.442E-05 1.4123-05 1.4121-05
7.1293-06 6.9841-06 6.9841-06
4.8053-06 4.70S5-06 4.7083-06
3.624Z-06 3.5511-06 3.5513-06
2.883E-06 2.82SE-06 2.8253-06
2.412E-06 2.363E-06 2.363E-06
1.s07E.06 1.770E-06 1.7705-06

7.552E-OS 1.0251-04 7.552K-0s
3.1895-OS 4.3285-05 3.1893-05
1.587E-OS 2.14B0KOS 1.5875-05
1.238K-0S 1.4435-05 1.238K-0s
1.026K-OS 2.08SE-OS 1.026E-05
8.768E-06 8.65SE-06 8.6ssE-06
7.7205-06 7.239E.06 7.2392-06
5.785E-06 5.4243-06 5.4241-06
4.6251-06 4.3317 06 4.337Z-06
3.5623-06 3.3403-06 3.3403-06
2.5735-C6 2.4213-06 2.4123-06

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
o 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.53
2.17
4 .42
4.50
3.33
2.83
1.33

.33

.50

.33

.17

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
19S0.
1950.
1950.
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.NORTHWEST APPENDIX B B-153 B-154
Peoples Vision Solutions Calculation No. NE-02-03-16

erepared by I Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

Z .4
K 1.0
E 2.0
K 3.0
K 4.0
a 5.0
E 6.0
E 9.0
E 10.0
1 13.0

.50 1950.
1.92 1950.
5.25 1950.
*.50 1950.
3.83 1950.
1.25 1950.

.25 1950.
.50 1950.
.58 1950.
.08 1950.

F .4 .98 1950.
F 1.0 3.58 1950.
F 2.0 5.83 1950.
F 3.C 3.33 1950.
F 4.c 1.83 1950.
F 5.0 .25 1950.

C .4 1.79 1950.
C 1.C 5.25 1950.
0 2.0 8.83 1950.
G 3.0 4.75 1950.
C 4.0 1.5S 1950.
G 5.0 .25 1950.

0. 0. 97.9 32.8 8S5.5
0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.e 106.3
0. 0. 97.9 33.F 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. O. 67.5 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 97.7
0. 0. 67.6 22.0 75.1

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 4C.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.1 53.6

1.194E-04 1.9898-04 1.1S4E-04
5.043t-05 8.399E-05 5.043U-05
2.523E-OS 4.153E-05 2.523E-OS
2.208E-OS 2.800E-05 2.208E-05
1.963E-OS 2.111E-0 1.963E-OS
1.759K-OS 1.68OR-OS 1.680E-OS
1.599E-OS 1.405E-OS 1.405E-05
1.197K-OS 1.053K-05 1.053K-OS
9.S74E-06 8.4171-06 8.417E-06
7.3748-06 6.483K-06 6.483E-06

2.155E-04 3.862E-04 2.155E-04
9.099g-OS 1.631E-04 9.099E-OS
4.573E-OS *.064E-os 4.573K-OS
4.391E-OS 5.436E-OS 4.391t-OS
4.12SE-OS 4.l00E-OS 4.10OE-OS
3.834E-05 3.261K-OS 3.261K-OS

3.478E-04 6.684E-04 3.478E-04
1.468E-04 2.822E-04 1.468F-04
7.429E-OS 1.396E-04 7.429E-OS
9.229E-OS 9.408E-OS 8.229E-OS
8.420E-OS 7.095E-OS 7.09SE-OS
8.270E-OS 5.645E-OS 5.645E-OS
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SNORTHWEST APPENDIX B B-154 B-155

People.Vlslon Solutions Calculation No. NE-02-03-16

Prepared by I Date: Vedried by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

USNRC COMPuTER COE-PAVAN. VERSION 2.0 RUN DATEE 11/19/2003 TIME. 232 4.56
/PL/A T NME a CCG METEOROLCGICAL 1NSTh74E7MATI0

DATA PERIOD. JF1 1996.1999 MIND SENSORS HEIGHT. l .C METERS

TYPE OF RELEASZ , GROUND LEVEL RELEASE DELDA-S HZIN ITS. 1 0 - 75 "EMRS

SOURCE OF DATAt MET DATA TAX EN P RON FRANATOME Ji7 FILES FOR 96-99

MMENTS. input filet P96-99-?.inp output filecs 96-99-F.aut siginaddesert * P -G

PROGRM. PAVAN, 10/76, 8179 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

2SITt EXCLUSION BOUNDARY CACCULATIONS,
0 SW SEC-OR £ ON YCIARY DISTANCE N 1950.0 METERS

OLATERAL PLUME MEANDER/sUILDING WAKE CREDIT ALLOED

AS A FUNCTION OF DOWNWIND DISTANCE.

MWA;ER CREDIT IS FOR WIFOSPELeS LESS THAN 6 MPS.

BUILDING WAKE CREDIT ALLOWEDs C. .s A- 2861. D. 70.0

CORRECTION FACTORS USED IN 'NS ANNUA. AVERAGE CALCULATIONS.

Osz LOW ARE PR:NTED ThZ ORDERED VALUES OF C11/Q AND THE FREQUENCY WITH WHICH ThAT VALLE IS REACHED OR EXCEEDED.

THE TOP N7.BER IS THE CHI/O. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZ£ D TO THIS SECTOR.

.HE ThIRD NUUMER IS THE FREQUENCY WMTH RESPECT TO ALL TINE.

0 3.474E-04 2.1551.04 1.4688-04 1.1941-04 9.09se-05 8.2298-05 7.5528-OS 7.429e-05 7.09ss -0s 5.645s-05

1.791 2.774 8.023 8.519 12.102 16.851 17.383 26.212 27.795 28.045

.06795 .10S22 .30414 .32217 .41908 .63923 .65929 .99411 1.0S436 1.06184

0 5.0438-05 4.573E-05 4.3918-05 4.1008-05 3.3458-05 3.2611-05 3.1895-05 2.5231-0S 2.20SE-OS 1.9631-OS

29.61 35.791 39.126 40.959 41.1 89 41.439 43.6306 4.53.354 57.187

1.13654 1.35777 1.8420 1.55373 1.56247 1.57195 1.63413 1.89324 2.02391 2.16930

0 1.6801-05 1.5871.05 1.412E-05 1.40SK-OS 1.2711-05 1.23S1-05 1.053K-OS 1.026E-05 8.65SE-06 8.4171-06

58.436 62.852 63.519 63.769 63.796 68.295 68.795 72.128 74.961 75.544

2.21670 2.38421 2.40950 2.41898 2.42002 2.59069 2.60966 2.73608 2.84354 2.86566

0 7.239s-06 6.9848-06 6.4831-06 5.4248-06 5.3651-06 4.7088-06 4.3371-06 3.5518-06 3.3408-06 2.82SE-06

76.877 77.794 77.877 78.210 78.293 79.210 79.710 79.960 80.293 80.710

3.91623 2.9S100 2.95416 2.96680 2.96996 3.00473 3.02369 3.03317 3.04581 3.06162

o 2.653EK-6 2.413E-06 2.363E-06 2.186E-06 1.7888-06 1.7708E06 1.3490 06 1.0738.06 9.2311-07 8.975E -07

81.626 81.793 82.043 82.753 84.003 84.170 65.003 0s.669 88.169 88.252

3.09638 3.10270 3.13218 3.13913 3.18584 3.19286 3.22447 3.24975 3.34457 3.34773

0 6.725E-07 4.565E-07 3.0778-27 2.3211-07 1.8462-07 1.5448-07 1.1578-07 9.2528-08

88.419 92.668 96..84 97.667 98.584 99.000 99.833 100.000

3.35405 3.51524 3.64482 3.70487 3.73964 3.75544 3.78705 3.79337

1 RI
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People3 Vision. Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/I PERCENTILES
ItASED ON THE UPPER IMVELOPE OF 7TE

ORDERED x/0-FREQUENCY VALUES Amm AS
PLOTTED ON A LOC-NORPAL GRAPN.)

O PERCEW OF TIME CHgl/ IS EQUAM OR EXCEZOED
CHSIN W1711 RESPECT TO WHEN THE M1I1" SLOWS

SZC/CUSIC METER THE TOrTAL TIME INTO TKIS SECTOR ONLY

NANMcNECX CRAPS.
XANDCHECX CRAPS.
NANDCHECK GRAPH.
HANDOCECK CRAPS.
RANODCECK CRAPS.
HANDZCECK CRAPSs
NASDCRECX GRAPK.
H=aNCSECX GRAPS.
HASKcSECK GRAPH.

o K I XOSAVEIX.J) IOIWNrIXI) XOSLOPM I)
3 1 -7.96393 -%3.61810 -1.76503
3 2 -9.50758 -14.3S369 -2.0004
3 3 -9.55350 -17.93104 -3.63158
3 4 -10.03335 -18.25548 -3.78077
3 5 .10.10203 -21.73169 -5.39263
3 6 -11.05090 -24.92677 -7.00588
3 7 -11.29960 -26.73028 -7.93308
3 a -11.48682 -30.38708 -9.83617
3 9 -11.68$21 -39.26055 -14.50313
3 10 -11.87188 )tLO(w). 10

SLOPE LT -1.0 FOR LOW PERCENTACES.
SLOPE LT -1.0 FOR LOW PERCESVAOES.
SLOPE LT -1.0 MOR LOW PERCENTACES.
SLOPE LT -1.0 FOR LOW PERCEMTACES.
SLOPE L. -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCDrAZeS .
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -3.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 tCR LOW PERCENrACS.

XSAVE ( 21-
XSAVEL 3).
XSAVEZ 4).
xSAVEC 5).
XSAVE L 6) .
XSAVZ 1 7) .
XSAVEC ( ).
XSAVE C 9).
XSAVE 110).

.993
1.053
1.483
1.552
2.362
2.588
2.733
2.863
3.948

SACK EXTRAPOLATION FOR 1 PERCENTILE.
4.647E.04
2.661E-04

2.0188-04

1.3571-04
1 .0621E-04
8 .858e-05
7.664E-05

6.386E-oS
S.147*.05
4.24SE-OS

3.34SE-05
2.65E5-05
2.14SE-0S
1.765s-OS

1.436E-05
1.132E-OS
8 .683E-06

1.149E-04

.038

.114

.190

.379

.569

.159

.948
1.138
1.328
1.517
1.707
1.897
2.086
2 .276
2.466
2.655
2 .845
0.5

1.000
3.000
5.000

10.000
5 5.000

20.000
25.000
30.000
35.000
40.000

45.000
50.000
55.000
60.00 0
65.000
70 .000
7S.000
13.18

FIVEPRIK)-13.281
OANNUAL AVERAGE - 2.01R-06
OX. 3 FIVEXOM(). 1.149E-04

25291 R1
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People. Vision. Sajutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATZs 11/19/2003 TIME. 23. 4s56
/PLANT NAMEt CGS METEOROLOGICAL INSTRUMENrATION

DATA PERIOD. JPD 1996-1999 WIND SENSORS HEIMHTt 10.0 METERS
TYPE OF RtLFASE. GROUND LEVEL RELEASE DELTA-T FEIGHTS, 10 - 75 METERS
SOURCE Or DATA, HET DATA TAIMM rROM PRAM4TOMI aFD FILES FOR 96-99
COMMENrS. inpiyt file. P96-99 P.Inp output file, P96-99-Y.out sigma-desert . P-0
PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION Or REGULATORY GUIDE 1.145

OPARAMRTER VALUES FOR THE CHI/Q CALCULATIONS FOR TNE WSW SECTOR.
STABILITY W:NDSPEED FREQUENCY DISTANCE TERRAIN MT EFF PLUMS NT SCGMA-Y SIGMA-Z MEANDER-SY

CLASS ME-ER/SEC PERCEN3T METERS METERS METERS METERS METERS METERS
AT 10.0 MrEERS

- CHI/Q VALUES mSEC/CunIC METER)
MEANDER BLDG WAKE USED

CA.1431.SQ. METERS

A .4 1.24
A 1.0 4.37
A 2.0 6.53
A 3.0 2.09
A 4.0 1.33
A S.C .38
A 6.0 .19

1950.
1950.
1950.
1950.
1950.
1950.
1950.

B .4 .31 1950.
B I0 .95 1950.
a 2.0 .76 1950.
B 3.0 .76 19so.
8 4.0 .38 1950.
B 5.0 .1S 1950.
B 6.0 .19 1950.
B 8.0 .57 1950.

C .4 .33 1950.
C 1.0 .55 1950.
C 2.0 .76 1950.
C 3.0 1.11 1950.
C 4.0 .19 1950.

0. 0. 342.4 1000.0 342.4 2.1898-06
0. 0. 342.4 1000.0 342.4 9.2448-07
0. 0. 342.4 1000.0 342.4 4.5711-07
0. o. 342.4 1030.0 342.4 3.0818-07
0. 0. 342.4 1000.0 342.4 2.324E-07
0. 0. 342.4 1000.0 342.4 1.8498-07
0. 0. 342.4 1000.0 342.4 1.546E-07

0. 0. 257.5 227.3 357.8 1.281R-05
0. 0. 257.5 227.2 2s7.s S.4078-06
0. 0. 257.s 227.3 257.5 2.674o.06
0. 0. 257.5 227.3 257.5 1.802E.06
0. 0. 257.5 227.3 257.5 1.3598-06
0. 0. 257.5 227.3 257.5 1.0818-06
0. 0. 257.5 227.3 2S7.S 9.045E-07
0. 0. 257.s 227.3 257.5 6.7778-07

0. 0. 195.5 112.3 195.3 3.4148-05
0. 0. 195.5 112.3 195.5 1.4423-05
0. 0. 191.5 112.3 19S.S 7.1298-06
0. 0. 19S.5 112.3 195.5 4.80os-06
0. 0. 395.9 112.3 195.5 3.624E-06

0. 0. 137.7 49.8 199.2 7.5528-05
0. 0. -37.7 49.8 199.2 3.198990S
0. 0. 137.7 49.8 197.9 1.5878-05
0. 0. 137.7 49.8 271.1 1.2308-0s
0. 0. 137.7 49.8 155.6 1.026-OS
0. 0. 137.7 49.8 144.9 8.76OE-06
0. 0. 137.7 49.8 137.7 5.7858-06

2.1966- 06
9.231t-07
4.5659 07
3. 077Z- 07
2.3218-07
1.846E. 07
1.544Z 07

1.271E- os
5. 36s5-06
2.6S3E. 06
1.768e-06
1* 349t 506
1.0738-06
6.9758-07
6.7258- 07

3.3458-05
1.4 12-05
6.9848-06
4.708s-06
3. 551- 06

2. 02sE 04
4. 328Z- 05
212408-05
1.4433e-05
1.0o8-o05
0.6s5s-06
5.4248- 06

2.1868- 06
9.2118-07
4.56st-07
3.0778-07
2.321E-07
1.84e68 07
1.54E4 07

1.2718-05
s.365s-06
2.6538-C6
1.7488 06
1.34 9 06
1.0738-06
3.9758-07
6.725Z-07

3. 345E- 05
1.418- 05
6.9848-06
4.708E-06
3.5512.06

7.552E-05
3.199z-05
1.5878- 05
1.2388-05
1.0268-05
8.6558-06
5.4248.06

D .4 1.07
D 1.0 4.37
D 2.0 6.26
D 3.0 4.75
D 4.0 2.61
D 5.0 1.14
D 8.0 .38

1950.
1950.
i950.
:950.
1950.
1950.
1950.
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People 'Vision ' Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4 1.28 1SS0.
E 1.0 4.94 1950.
E 2.0 5.70 1SS0.
E 3.0 5.13 1950.
I 4.0 1.52 1950.
1 5.0 1.11 1950.
Z 6.0 .95 1950.
E 0.0 .19 1950.

F .4 .94 1950.
F 1.0 3.42 29S0.
F 2.0 5.70 19S0.
F 3.0 3.04 1930.
F 4.0 1.90 1950.
* S.C .57 1950.

G .4 1.81 1950.
G 1.0 5.32 1950.
G 2.0 5.S1 1950.
G 3.0 2.66 19S0.
G 4.0 1.14 19S0.
G 5.0 .38 19S0.
G 6.0 .19 1950.

0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.9 18S.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 332. 141.2
0. 0. 97.9 33.9 119.8
0. 0. 97.9 33.t 106.1
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 156.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 159.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1

0. 0. 46.6 14.3 150.9
0. C. 46.6 14.3 190.9
0. 0. 46.6 14.3 147.5
C. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6
0. 0. 46.6 14.3 46.6

1.194E-04 1.989Z-04 1.1946-04
5.0431-0S P.399E-05 5.0436-05
2.523E-05 4.153E-OS 2.523E-OS
2.2089-OS 2.8009-0S 2.2082-05
1.963E-05 2.111E-05 1.963E-05
1.759Z-05 1.6800-0 1.6600.05
1.598-OS 1.405E-OS 1.405E-OS
1.1971-OS 1.0536-05 1.053Z-05

2.15SE-04 3.662E-04 2.155E-04
9.099E-OS 1.6326-04 9.099E-OS
4.573E-OS 8.064E-OS 4.573E-OS
4.391E-OS 5.436Z-05 4.391E-0O
4.125E-05 4.100E-0S 4.100t-05
3.934E-05 3.261E-05 3.261Z-CS

3.479t-04 6.694E-04 3.479E-04
1.466t-04 2.822E-04 1.466E-04
7.4291-C0 1.396E-04 7.429E-OS
8.2296-OS 9.4086-OS 8.229E-05
t.420E DS 7.09SE-OS 7.09SE-OS
8.2706-OS 5.645E-OS 5.649E-O5
7.950E-OS 4.721E-OS 4.721Z-05

I- ^ - .-r
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NORTHWEST APPENDIX B B-158 J1 59
People- Vition- Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATES 11/19f2003 TIqEs 23, 4.56
/PLANT NIANKs CSS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JPD 1996-1999 WIN3 SENSORS HEIGHT, 10.0 METERS
TYPE OP RELEASE. GROUND LEVEL RELEASE DELTA-T HEICRTSa 10 - 75 METERS
SOURCE OP DATAs MET DATA TAKEN FROM FRJMATOME JFD FILES FOR 96-99
COMMENTS, input file. P96-99-F.inp output file, P9C-99-F.out eiTsA.degert . P-C
PROGRAN, PAVAN. 10/76. 8/79 REVISION lMPLEMENTATIOS OF REGULATORY CUIDE 1.145

0SITS EXCLUSION ROUNDARY CALCU.ATIONSt
0 WSW SECTOR BOUNDARY DISTANCE . 1950.0 METERS
OLATERAL PLUMK MEANDER/BUILDING WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWED, C- .5 A. 2861. D^ 70.0
CORRECTION FACTORS USED IN THE Ah?.AL AVERAGE CALCULATIONS.

OBELOW ARE PRINTZD TAE ORDERED VALUES OF CHI/O AND THE FREQUENCY lITH WHIC9 THAT VALUE IS REACiED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUKRER IS THg FREQUENCY NORNALtZED TO THIS SECTOR.
THE THIRD NUMBER IS 771E FREQUENCY WITH RESPECT TO ALL TISE.

0 3.478E-04 2.15SE-04 1.468t-04 1.194C-C4 9.099Z-OS 8.2129E-5 7.552K-OS 7.429E-05 7.095E-OS 5.645K-OS
1.816 2.751 8.067 9.346 12.763 15.420 16.487 21.992 23.131 23.511

.03020 .04580 .13430 .15559 .21248 .25673 .27448 .36611 .38510 .39142
0 S.143K-05 4.721K-OS 4.573E-OS 4.391K-05 4.100K-OS 3.345K-OS 3.261K-05 3.189K-05 2.523E-05 2.208E-OS

28.447 28.636 34.332 37.369 39.267 39.596 40.165 44.531 50.227 55.352
.47359 .47675 .S7157 .62214 .65374 .6592: .66869 .74138 .83620 .92SS3

0 1.963E-OS 1.680C-15 1.587E-05 1.412K-05 1.405E-05 1.2713 05 1.238E-CS 1.053K-05 1.026E-CS 8.655E-O6
56.871 58.580 64.844 65.794 66.743 67.056 71.802 71.991 75.598 76.737
.94682 .97526 1.07956 1.09536 1.11117 1.11637 1.19539 1.19655 1.25$62 1.27756

0 6.984K-C6 5.424C-06 5.365E-06 4.708K-06 3.551K-06 2.653E-06 2.186E-06 1.788K-06 1.349K-06 1.0732-06
77.497 77.876 78.826 80.534 80.724 $1.483 82.725 93.484 83.864 84.053

1.29020 1.29633 1.31233 1.34077 1.34393 1.35658 1.37724 1.38988 1.39620 1.39936
0 9.2312-07 8.975Z-07 6.725E-07 4.5653-07 3.077E-07 2.321g-07 1.846E-07 1.544E-07

88.420 88.610 89.179 96.013 98.102 99.430 99.810 100.000
1.47205 1.47522 1.48470 l.S9848 1.63324 1.65537 1.66169 1.66485
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People. Vision*Bolutions Catculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/0 PERClt1LES
(BAS~FC OS SNE UPPER ENVELOPE OF THE

ORDERED X/Q-MREOUENCY VALUES. ALD AS
PLOTTED OS A LOG-NORKAL GRAPH.)

0 PIRCRNT OF TIME CHt/0 IS VUALED OR EXCEUDD
CRI/c N17N RESPECT TO WHEN THE WIND BLOWS

SEC/CUB:C METER mHE TOTAL TIME tNTO HI2S SECTOR ONLY

HADCHECX GRAPHN
HANDCHECK GRAPH s
MHEONDCH GRAPH.
HINDCCEOK GRAPH t

ATJOR{ECK GRAPH.
HAS7HCNEC GRAPH,
HAHNOOECX GRAPH I
HAhNCECtX GRAPH S
HAIDCHECF GRAPH.

SLOPE LT -1.0 FOR LOW PERCTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LtlW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEHTAGES.
SLOPE LT -1.0 FOR Low PERCEN;ACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPZ LT -1.0 FOR Low PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

%SAVE C 21.
XSAVE( 3).
YSAVE ( 41-
xSAVR( S).
XSAVE ( 6)
XSAVE) 7) -
XSAVE 68).
XSAVEt 9).
XSAVE(101.

.134

.366
.3B5
.621
.653
.920

1.07F
1.194
1.257

0 X3
41
42
43
44
45
46
47
48
49
4 10

XQSAVEXI.1) RQIHTlI.) 3OSLOPIX.1)
-7.96393 -14.57153 -2.01386
-8.82616 -1S.22473 -2.13152
-9.50758 -16.78037 -2.71151
-9.55350 -17.20087 -2.89930

-10.03335 -19.78457 -3.90088
-10.10203 -22.40215 -4.95544
-10.72076 -23.03062 -5.56142
-. 1.05090 -25.7523:. -6.39769
-11.29960 -32.6015S -9.42961
-11.48652 K)UI4Q(K). 10

BACK EXTRAPOLATION FOR 2 PERCENTILE.
4.784E-04 .017
2.629E-04 .050
1.957E-04 .083
1.2761-04 .166
9.70SE-CS .250
7.946E-0$ .333
6.576E-OS .416
S.407E-05 .499
4.695E-05 .583
3.968E-OS .666
3.2171-05 .749
2.659E OS .832
2.234E-05 .916
1.868E-Os .999
1.578-05 1.082
1.317E-0S 1.165
1.057E-05 1.249

0 5.481E-OS 0.5
OANSUAL AVERAGE . 9.65E-07
OX. 4 ?ZVEXQ(K). 5.481-05

1.000
3.000
S.00C

10.000
15.000
20.000
25.000
30.000
35.000
40 .000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
30.03

PZVEPR(K).33.033
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People.Vision.Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNIRC COMPUTER CODE-PAVAM, VERSION 2.0 RUN DATS. 11/19/2003 TIME, 23. 4.56
/PLAIr NAME, COS mtOROLoGrCA. INSTRUMENTATION
DATA PERIODs JFD 1996-2999 WIND SENSORS HZIGHT. 10.0 METERS
TYPE OP RELEASEs GROUND LEVEL RELEASE DELTA-T HEIGHS. 10 - 75 METERS
SOURCE O DATA, MET DATA TAlEN FROM FPRMATOME roD FILES FOR 96-99
COMMENSS, input filet P96-99-Y.ir.p output file, P96-99-F.out sigma-desert * P-C
PROGRAM. PAVAN, 10/76. 8/79 REVISION. IMPL04ENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR TSB CHI/Q CALCELATIONS FOR THE 1 SECTOR.
STABILITY IrINDSPEED FREQUENCY DISTANCE TERRAIN NT EFF PLUME BS SJGMA-Y S:GM4A-Z MEaNDER-SY

CLASS METR/SEC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

* CHI/Q VALUES (SEC/CUSIC METER)
MEANDER SLOG WAXE USED

CA.1431.SQ.METERS

A .4 2.01
A 2.0 7.09
A 2.0 7.87
A 3.0 2.62
A 4.0 1.31
A 5.0 1.05

1950.
1950.
1950.
1950.
1 950.
1950.

0. 0. 342.4
0. 0. 342.4
0. 0. 342.4
0. 0. 342.4
0. 0. 342.4
0. 0. 342.4

1000.0
1000.0
1000.0
1000.0
1000.0
1000. 0

342.4
342.4
342.4
342.4
342.4
342.4

2.189E-06
9.244-0C7
4.571g- 07
3.08IE-07
2.324E-07
1. 84SE- 07

B .4 .61 1950. 0. 0. 257.5 227.3 257.5 1.281.05
B 1.0 1.84 1950. 0. 0. 157.5 227.3 257.5 S.407E-06
S 2.0 1.57 1950. 0. 0. 257.5 227.3 257.5 2.6743-06
B 3.0 .79 1950. 0. 0. 257.5 227.3 257.5 1.S02£-C6
S 4.0 .52 1950. 0. 0. 257.5 227.3 257.5 1.359t-06

C .4 .27 1950. 0. 0. 195.5 112.3 195.5 3.414E-05
C 1.0 .79 1950. 0. 0. 195.5 112.3 195.5 1.4421-05
C 2.0 1.57 195O. 0. 0. 195.5 112.3 19S.5 7.1293-06
C 3.0 1.84 1950. 0. 0. 195.5 112.3 195.5 4.805E-06
C 4.0 .52 1950. 0. 0. 195.5 112.3 195.5 3.624E-06

2.186E-06
9.231S-07
4.5659- 07
3.077E-07
2.321E-07
1.E46E 07

1.271E-05
5.365E-06
2.653E- 06
1.7863.06
1.349E-06

3 .34SE-05
1.412E-05
6.984E-06
4.708%- 06
3.551E-06

2.186E-06
9.231E-07
4.565.E-07
3.077E-07
2.3221 -07
1.8463 07

l. 271E- 05
5.365E-06
2.653Z-C6
1 .7BBE-06
1.34 9g- 06

3.34S- 05
1.4125-05
6.98 43-06
4.708g- C6
3.551-06

7.552E-05
3.189E-CS
1.587E-OS
1.238g-OS
1.0263-05
8.6553-06

D .4 1.03
D 1.0 4.20
D 2.0 9.71
0 3.0 6.C4
D 4.0 4.72
a 5.0 1.31

1950.
1950.
1950.
1950.
1950.
1950.

0. 0. 137.7
0. 0. 137.7
0. 0. 137.7
0. 0. 137.7
0. 0. 137.7
0. 0. 137.7

49.8 199.2
49.8 199.2
49.8 197.9
49.8 171.1
49.8 155.6
49.6 144.9

7.552g-OS 1.02SE-04
3.1893-05 4.3283-05
1.587E-05 2.14CE-05
1.2386-05 1.4413-OS
1.026G-05 1.0883-05
R.7689-06 8.655E-06
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NORTHWEST APPENDIX B B-161 B-162
People *Vision *Bolutions Calculation No. NE-02-03-16

P'repared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4 1.50 1950.
a 1.0 5.77 19so.
E 2.0 5.77 1950.
E 3.0 4.99 1950.
E 4.0 1.31 1950.
x 8.0 .26 1950.

F .4 1.30 1950.
F 1.0 4.72 1950.
F 2.C 3.67 19S0.
J 3.0 2.10 1950.
F 4.0 .52 1950.

G .4 1.10 1950.
G 1.0 4.99 1950.
G 2.0 1.57 1950.
G 3.0 .26 1950.
G 4.0 .26 1950.

0. 0. 97.9 33.8 21S.5 1.1941-04 1.9891-04 1.194E-04
0. 0. 97.9 31.8 185.5 5.043E-OS 8.3991-OS S.0438-OS
0. 0. 97.9 33.8 183.3 2.5231-05 4.1531-05 2.523E-05
0. 0. 97.9 33.8 141.2 2.208E-05 2.800E-05 2.203E805
0. 0. 97.9 33.8 119.8 1.963t-os 2.111E-05 1.963E-05
0. 0. 97.9 13.8 97.9 1.197E-OS 1.053E-os 1.0531-05

0. 0. 67.6 22.0 151.2 2.155Z-04 3.862E-04 2.251E-04
0. 0. 67.6 22.0 158.2 9.099z-05 1.6311-04 9.0998-05
0. 0. 67.6 22.0 155.7 4.573E-05 8.064Z-05 4.573E-05
0. 0. 67.6 22.0 109.3 4.391E-05 5.4361-OS 4.391E-05
0. 0. C7.6 22.0 87.7 4.1251-OS 4.100E-05 4.100E-05

0. 0. 46.6 14.3 150.9 3.47SE-04 6.684Z-04 3.478E-04
0. 0. 46.6 14.3 1SO.9 1.468E-04 2.622E-04 1.468E-04
0. 0. 46.6 14.3 147.5 7.4251-05 1.3968-04 7.429Z-05
0. 0. 46.6 14.3 89.8 8.229E-0S 9.408E-05 8.2299-OS
0. 0. 46.6 14.3 66.2 8.4201-05 7.095E-05 7.09os-os
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NORTHWEST APPENDIX B B-162 B-163
People.Vision-2Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

lUSNRC COM4PUTER COD8-PAVAN. VERSION 2.0 RUN DATEs 21/19/2003 TINE. 23i 4*56
/PLANS NAMNt CGS ErIECROLOGICAL INSTRUMENTATION

DATA PERIOD, J.D 1996-1999 WIND SENSORS HEIGRS. 10.0 MOEtRS
TYpE OP RELEASE, GROUND LEVEL RELEASE DELTA.S HEIGHTS, 10 - 75 METERS
SOURCE OF DATA. MET DATA TAREN FROM FRAMATONE JFD FILES FOR 96-99
COMENTS. input tiles P96-99.F.inp output files P96-99-F.out sigma.desert * P-a
PROGRAM. PAVAN. 10176. 8/79 REVISION, 1MPLEMENTATION OF REGWLATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS#
0 w SECTOR BOUNDARY DISTANCE . 1950.0 METERS
OLATERAL PLUME Y.ATER/BUXLDINWG WARE CREDIT ALLOWED

AS A FUNCTION OF DCWNWIND DISTANCE.
MEAIDER CREDIT IS FOR wINDSPEEDS LESS THAN 6 MPS.
BUILDING WArE CREDIT ALLOWED. C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN nHe ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQVUENCY WITH WHICH THAT VALUE IS REACHED 01 EXCEEDED.
'ME TOP UBER IS THE CNI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO -HIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WIT8 RESPECT TO ALL TIME.

0 3.478E-04 2.155C-04 1.4686-04 1.1948-04 9.099E-05 8.229E-05 7.552B-05 7.429E-OS 7.095E-05 5.043E-05
1.702 2.997 7.983 9.479 14.203 L4.466 15.491 17.066 17.328 21.102

.02049 .03610 .09615 .11416 .17105 .17421 .18656 .20552 .20D68 .27812
0 4.573E-05 4.391E-05 4.100R-05 3.345E-05 3.1893-0S 2.523S-05 2.208E-05 1.963E-05 1.5871-OS 1.4121-05

26.776 28.875 29.400 29.672 33.871 39.645 44.631 45.943 55.651 56.441
.32246 .34775 .35407 .35735 .40792 .47745 .53750 .55330 .67024 .67972

0 l.271E-O5 1.238Z-IS 1.053K-OS 1.026C.05 8.655-06 6.9846-06 5.365E-06 4.708E-06 3.5513-06 2.6538-06
57.046 63.082 63.344 68.068 69.381 70.955 72.792 74.629 75.154 76.729
.68701 .75971 .76287 .81976 .83556 .85452 .87665 .89877 .90509 .92406

0 2.186E-06 1.7081-D6 1.349E-06 9.2311-07 4.565E-07 3.077E-07 2.321E-07 1.846E-07
78.743 79.530 80.055 07.241 95.024 97.638 98.950 100.000
.94811 .95779 .96411 1.0494S 1.14427 1.17587 1.19168 1.20432
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0NORTHWEST APPENDIX B B-163 B-164
People. Vision* 6olutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 VQO PERCENTILES
(SASED ON 771E UPPER ENVELOPE OF THE
ORDERE X/Q - YREQECY VALUES. AND AS
PLOT ON A LOG-NORIAL GRAPNH.)

o PERCErN OF TIME CNI/Q IS EQALID OR EXCEEDED
CltQ0 WITH RESPECS TO WHGEN mE WISO ELOWS

SZC/CU9IC ME7TE SNE TOTAL TIMZE lNs THIS SECTOR ONLY

NANDCNECK GRAPHt SLOPE LT -:.0
HANDCRECK GRAPN, SLOPE LT -1.0
IMAXDCHECK GRAPH. SLOPE LT -1.0
NWt.CX GRA'Ns SLOPE LT -1.0

NANDCHECX GRAPH, SLOPE LT -1.0
IANUIECK GRAPH. SLOPE LT -1.0

FOR LOW PERCENTAGES. XSAVE( 2).
FOR LO4 PERCIOOAGRS. XSAVE 3)-
FOR LOW PERCENTAGES . XSAVEI 4:.
FOR LOW PERCENTAGES. XSAVEI SC-
FOR LOW PERCENTAGES . XSAVE I 6S-
FOR LOW PERCENTAGES. XSAVE1 72.

.096

.171

.347

.669

.759

.819
0 X I XOSAVECK.1 XQIHTCX.J) XQSLOPlX,11

S I -7.96393 -15.02260 -1.99745
S 2 -8.62615 -17.32492 -2.73962
S 3 -9.304lC -1S.65569 -3.19420
5 4 -20.03335 -22.19037 -4.49994
5 5 11.0509C -24.68784 -5.51377
S 6 -11.29960 -27.70098 -6.75469
S 7 -11.486t2 K-0XWQ(EK. 7

BACK EXTRAPOLATION 2OR 1 PERCENTILE.
4.5l2E-04 .012
2.563l-04 .036
1.926E-C4 .060
1.2211-04 .120
8.617E-05 .161
6.4421-05 .241
5.112V-05 .301
4.146S-05 .361
3.283Z-05 .422
2.673E-05 .4t2
2.225Z-05 .542
1.694t-05 .602
1.61S2E05 .662
1.366E-05 .723
1.1502-05 .783
2.523E-05 0.5

OANHUAL AVERAGE . 6.50E-07
OK- S FIVEXQCKIX 2.523E-05

1.000
3.000
5.000

10.0 00
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
41.52

TIVEPR(K1.41.S17
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People Vislon*-Solutions c

age No. Cont'd on page
-164 B-165

Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/12003 TIME. 23. 4,56
/PLANr KhEMt CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHTs 10.0 METERS
TYPE CF RELEASE. GROUND LEVEL RELEASE DELTA-? HtGIGITS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAM FROM FRAMATOMN JFD FILtS FOR 96-99
CO4IeENTSs input file. P96-99.F.inp output files 096-99-F.out sigma-desert * P-C
PROCRW34 PAVAU. 10/76, e/79 REVISION. IMPLEMENTATION o0 REGULATORY GUIDE 1.145

OPARAMER VALUES FOR THE CHI/Q CALCULATIONS POR THE WNW SEC=OR.
STASILITY WINDSPEED FREQUENCY DISTANCE TERRAIN XT EPF PLUMS HT SIGKA-Y SIGMA-Z MEAInR-SY

CLASS METERJSEC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

1 CHINQ VALUES (SEC/CUBIC METER)
MEANDER BLDG WAXE USED

CA.1431.SQ.hMETERS

A .4 1.48
A 1.0 5.19
A 2.0 6.10
A 3.0 6.23
A 4.0 1.67
A 5.0 .83
A 6.0 .21

B .4 .34
a 1.0 1.C4
a 2.0 2.2S
B 3.0 1.04
a 4.0 1.45
a 5.0 .42

1950.
1950.
1950.
2950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.

0. 0. 342.4
0. 0. 342.4
0. 0. 342.4
0. 0. 342.4
0. 0. 342.4
0. 0. 342.4
0. 0. 342.4

0. 0. 257.5
0. 0. 257.5
0. 0. 257.5
0. 0. 257.5
0. 0. 257.5
0. 0. 257.5

0. 0. 195.5
0. 0. 195. s
0. 0. 195.5
0. 0. 195.5
0. 0. 195.5
0. 0. 195.5

0. 0. 137.7
0. 0. 137.7
0. 0. 137.7
0. 0. 117.7
0. 0. 137.7
0. 0. 137.7
0. 0. 137.7
0. 0. 137.7

1000.0
1000.0
1000.0
1000. 0
1000.0
1000.0
1000.0

227.3
227.3
227.3
227.3
227.3
227.3

112.3
112.3
112.3
112.3
112.3
112.3

49.8
49.8
49.6
49.6
49.8
49.6
49.6
49.8

342.4
342 .4
342.4
342.4
342.4
342.4
342.4

257.5
257.5
257.5
257.5
257.5
257.5

195.5
195.5
195.5
195.5
195.5
195.5

199.2
199.2
197.9
171.1
155.6
244.9
137.7
137.7

2.1896-06
9.244.-07
4.5716E07

3. O096-07
2.3249- 07

1.849-607
1. 546E- 07

1. 291E. 05
5.4076-06

2.6746-06
.102E--06

1.3596-06
1.s01E-06

3.4142-05
1.4426- 05
7.1296-06
4.605E-06

3.6246-06
2.8e36-06

7.5522-05
3 .1396-05

1.5387r-5
1.2366-05
I.0266-09
8 .768E-06
7.7209-06
5.7656-06

2.1862- 06
9.231E-07
4.565E-07
3.077E-07
2.321E 07
1.8466 07
1.544E-07

1.2711E OS
5.365E-06
2.653E-06
1.788E-06
1.349E-06
1.073E-06

3.3456-05
1.412E-OS
6. 964E- 06
4.706S-06
3.5516- 06
2.6256-06

1.025E-04
4.328E-05
2.140E-05
1.4436-05
1.088E-05
8.655E-06
7.239E-06
5.424E-06

2.1868 06
9.231E-07
4.565t-07
3.077e-07
2.3221- 07
1.8466-07
1.544e-07

1.271t-05
5.3656-06
2.6536-06
1.78BE-06
1.3496-06
1.073E-06

3.3456-OS
1.412S-05
6.98 46-06
4.7086-06
3.551E-06
2.82Ss-06

7.552E-05
3.1699-OS
1.S676 as
1.238£-05
1.0266-05
8.655E-06
7.239E-06
5.424E-06

C .4 .29 1950.
C 1.0 .83 1950.
C 2.0 .62 1950.
C 1.0 .21 1950.
C 4.0 .83 1950.
C 5.0 .42 1950.

D .4 .66
D 1.0 2.70
:2 2.0 6.64
O 3.0 6.02
D 4.0 5.40
D 5.0 1.45
D 6.0 1.04
D 8.0 .21

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

I R1
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Peopl1e VisIon * Solutions Calculation No. NE-02-03-16

Prepared by ! Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4 .89 1950.
a 1.0 3.32 19SO.
E 2.0 6.44 l9SO.
E 3.0 4.15 1950.
a 4.0 5.19 1930.
b 5.0 2.49 1950.
2 6.0 .42 1950.

F .4 .91 1950.
1 1.0 3.32 1950.
F 2.C 4.98 1950.
T 3.0 2.08 1950.
F 4.0 .63 1950.
F 5.0 .42 1950.

a .4 1.42 1950.
a 1.0 4.15 19SO.
C 2.0 1.25 1950.

0. a. 97.9 33.S 185.5 1.194E-04 1.9898-04 1.194E-04
0. 0. 97.9 33.6 185.5 5.043b-05 8.3992-OS 5.043E-OS
0. 0. 97.9 33.8 183.3 2.523E-05 4.153K-05 2.523E-OS
0. 0. 97.9 33.8 141.2 2.20SE-0S 2.80CE-05 2.200r-0s
0. 0. 97.9 33.8 119.1 1.963Z-OS 2.1112-OS 1.963Z-OS
0. 0. 97.9 33.8 106.3 1.759E-05 1.680E-05 1.610E-05
O 0. 97.9 33.8 97.9 1.5918-GS 1.405E-OS 1.405E-OS

0. 0. 67.6 22.0 159.2 2.15Sb-04 3.862E-04 2.155E-04
0. 0. 67.6 22.0 156.2 9.099E-05 1.631C-04 9.099E-05
0. 0. 67.6 22.0 15S.? 4.573C-05 8.064E-OS 4.573E-05
0. 0. 67.6 22.0 109.3 4.3912-05 5.436E-OS 4.3912-0O
0. 0. 67.6 22.0 87.7 4.125C-OS 4.100E-OS 4.1002-OS
0. 0. 67.6 22.0 75.1 3.934E-OS 3.261E-05 3.261E-05

0. 0. 46.6 14.3 150.9 3.478E-04 6.684b-04 3.4768-04
0. 0. 45.6 14.3 SO.9 1.4663-04 2.8228-04 1.4681-04
0. 0. 46.6 14.3 147.5 7.429E-OS 1.396E-04 7.429E-OS

25291 R1
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0NORTHWEST APPENDIX B B-166 B-167
People3 Vision*Solutions Calculation No. NE-02-03-16

Prepared by S Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted MessierI

lUSSNRC cOMM4rER CODE-PAVAN, VERSION 2.0 RUN DATws 11/19/2003 TSME. 23. 4056
/PLANT NAME. CGS MrZOROLCGICAL INSTRUMENTATION

DATA PERIOD: JFD 1996-1999 W1D0 SENSORS HElIGH. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-' HEIGHTS. 10 - 75 METERS
SOURCE OF DATA, ME- DATA TAYE" FROM FRRAMAIONe JFD FILES FOR 96-99
CoomEmS. input fi:e, P96-99-pinp output file, P96-99-r.out uisma-desert - P-C
PROCRAM. PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OSITZ EXCLUSION BOaUDARY CALCULATIONS.
0 WNW SECTOR BOUNDARY DISTANCE - 1950.0 KETERS
CLASTRAL PILU.4 MEA-DER/BUILDII1 WAKE CREDIT ALLOWED

AS A FUNCTION OF DOW814ND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEZDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT A5110lD. C. .s A- 2a61. D. 70.0
CORRECTION FACTORS USED IN THS ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF C1/0 AND TME FREQUENCY WITH WHICH -nAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHt/Q. THE MIDDLE NUMBE2 IS THE FREQUENCY NORMALIZED TO -H1S SECTOR.
THE THIRD NUMaER IS THE FReQuENCY W1ITH RESPECT TO ALL TIME.

0 3.47&E-04 2.15SE-04 1.468Z-04 1.194Z.04 9.0991-65 7.SS2E-CS 7.429e-Is s.043e-05 4.5713-05 4.391E-OS
1.417 2.328 6.480 7.341 10.663 11.322 12.567 5s.B89 20.872 22.948

.02157 .02544 .09865 .11175 .16232 .17236 .19132 .24189 .31774 .34935
0 4.1009-05 3.3451.05 3.2612EOS 3.189fE.S 2.s23e-oS 2.2083 05 1.9639-05 1.6803-05 1.507E-05 1.412E-05

23.778 24.065 24.401 27.180 33.626 37.768 42.958 45.449 52.093 52.923
.36199 .36636 .37268 .41377 .51174 .97496 .65397 .69190 .79303 .80568

0 1.40sg-05 1.27-3-05 1.238E-05 1.0265-05 8.6551-06 7.239E-06 6.984E-06 5.4249-06 s.36sE-06 4.708E-06
53.339 33.681 59.701 65.099 66.553 67.591 6t.213 6B.421 69.459 69.667
.81200 .81720 .90886 .99104 1.01316 1.02896 1.03844 1.04160 1.05741 I.C6057

o 3.55:e-06 2.8253-06 2.6S3Z-C6 2..86C-06 1.788E-06 1.34SE-06 :,073E-06 9.231E-07 4.56s5-07 1.0771-07
70.497 70.912 71.196 74.671 75.709 77.163 77.578 82.768 90.865 97.093

1.07321 1.07953 1.11430 1.13676 1.15256 1.17468 1.1*100 1.26002 1.38328 1.47810
0 2.3211-C7 1.8461-07 1.5443-07

98.962 99.792 100.000
1.50654 1.51918 1.52234

RI
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ENERGY APPENDIX B B-167 B-1680 NORTHWEST APNI

People aVision *Solutions Calculation No. NE-02-03-16

Prepared by! Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

a Xio PERCENT1 ISEs
CBASED ON THE UPPER ENVELOPE OF THE
ORDORED X/Q-"RESQI.'c VALUES. AND AS
PLoTrED ON A LOG.-ORM4AL GRAPH.)

o PERCtENT OF TIME CHS/0 IS ERUALED OR EXCEEDED
CHIN/ WITH RESPECT TO WHEN THE MIND BLOWS

SEC/CURIC METER THE TOTAL TrINE INTO THIS SECTOR CKLY

O x I XOSAVEMK11 XQ NdTKN.) XQSLOPCX.Z)
6 1 -1.96393 -25.09386 -2.02540
6 2 -8.32616 -28.24322 -3.04308
6 3 -10.03335 -19.65499 -3.56641
6 4 -11.05090 -23.02378 -4.96278
6 S -11.29960 -25.00951 -5.80333
6 6 -11.48682 NUMXQ(Kl. 6

AILDCHECr GRAPHN SLOPE LT -1.0 FOR OWV PERCENTAGES. YSAVE C 2).
HANDCHECK GRAPHa SLOPE LT -1.0 FOR LOW PERCENTaGES. XSAVE C 3).
HANOCHECX GRAPHa SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE 4).
AINDCHECK GRAPH a SLOPE LT -1.0 FOR LOW PERCEHNAGES. XSAVEC 51.

HANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCEN2AGES. ESAVE( 61.

BACK EXTRAPOIATION FOR 1 PERCENTILE.

.899

.349

.792
.90t
.990

4 .ssE-04 .015
2 .30c.-04 .046
1.7l3E-C4 .076
9.8553E-OS .152
6.6ssE-os .228
S.042-05 .304
3.965E-05 .381

3.190t-05 .457
2.631E-05 *533
2.226t-0s .609
1.917E-05 .685
1.6743-05 .761
1 .483-05 .837
1.2253-05 .913
:.030c-05 .990
2.046E-OS 0.5

NNUAL AVERAGE - 6.S7E-07
; 6 FIVEXQCE). 2.846E-05

1.000
3.000
5.000

10.000
15.000
20.000
25 .000
30.000
35.000
40.000
45.000
50 .000
55 .000
60.000
65 .000
32.84

FIVEPRCKI.32.844

25291 RI
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*NORTHWEST APPENDIX B B-168 B-169
People .VlsionSolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

IUSNRC COMP;rER CODI-PAVAN. VERSION 2.0 RUN DATE. 1/1912003 TIME. 23 4.s56
/PLANT NAMIt CGS METEOROLOGICAL INSTRUMENTATION

DATA PZRIOD. JFD 1996-1999 WIND SESSORS HEIC"- 10.0 METERS
TYPC OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIC1TS. 10 - i5 METERS
SOURCE OF DATA, MET DATA TAXJEN FROM FRAMATOMR JFD FILES FOR 96-99
COMMENTS. input files P96-99-P.inp output files P96-99-F.out Sigwa.desert * P-C
PROGRAMs PAVAM. 10/76. 8/79 REVISION. IMPLEMENTATIOX OF REGULATORY GUIDE 1.145

0PARA:KETR VALUES FOR THE C01/o CALCULATIONS FOR TNlE NW SECTOR.
STABILITY WINDSPEED FFEOUMCCY DISTAXE TERRAIN KT EFP PLUMt NT SIGMA-Y SIG.VlA-Z MEADER-SY CH2/0 VALUES (SEC/CU91C METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.143I.S0.METERS

A .4 .53
A 2.0 1.86
A 2.0 5.18
A 3.0 3.32
A 4.0 2.92
A S.0 1.46
A 6.0 .40
A 8.0 .07

a .4 .13
a 1.0 .40
a 2.0 .80
B 3.0 1.33
B 4.0 .80
a S.0 .20
B 6.0 .1l
a 8.0 .20

C .4 .11
C 1.0 .33
C 2.0 .53
C 1.0 1.33
C 4.0 .73
C 5.0 .46
C 6.0 .07
C 8.0 .33

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1990.

1950.
1950.
1950.
1950.
1950.

1950.
1900.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1960.

1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 157.5 227.3 257.5
0. 0. 257.9 227.3 257.9
0. 0. 257.5 227.3 257.5
0. 0. 257.9 227.3 257.5

0. 0. 195.5 112.3 199.3
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 19S.S 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195S. 112.3 195.5
0. 0. 195.5 112.3 199.5
0. 0. 195.5 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.8 144.9
0. 0. 137.7 49.8 127.7
0. 0. 137.7 49.6 137.7
0. 0. 137.7 49.8 137.7

2.189E-06 2.1861-06 2.186E-06
9.244E-07 9.2313-07 9.2311-07
4.571E-07 4.5658-07 4.5651-07
3.081Z-07 3.0771-07 3.0771-07
2.3242.07 2.3211-07 2.3211-07
1.8491.07 1.8461-07 1.8461-07
1.5461.07 1.5441-07 1.5441-07
1.1598-07 1.157E-07 1.1576-07

1.2013-05 1.2711-05 1.271-05
5.4071-06 5.3651-06 S.3652-06
2.6741-06 2.6531-06 2.6531E-06
1.8021-06 1.7882-06 1.788E-06
1.359E-06 1.3491-06 1.349E-06
1.081E-06 1.0731-06 1.0731-06
9.0451-07 8.9751-07 8.9751-07
6.777E-07 6.725E-07 6.725t-07

3.4241-IS 3.3451-05 3.3451-05
1.4421-05 1.4121-05 1.4121-05
7.1291.06 6.984C-06 6.9841-06
4.8053-06 4.708E-06 4.709E-06
3.6234-06 3.5S1C-06 3.551E-06
2.8831-06 2.8253-06 2.8251-06
2.412E-06 2.3631-06 2.363E-06
1.807E-06 1.7703-06 1.7701-06

7.5521-OS 1.0251-04 7.5521-0S
3.1891-05 4.328E-05 3.1691-05
1.587E-05 2.140E-05 1.587E-05
1.23SE-05 1.443Z-05 1.2388-05
1.0261-05 2.0681-OS 14.26E-05
8.768E-06 8.655E-06 8.6551-06
7.7201-06 7.2391-06 7.2391-06
5.785E-06 5.424E-06 5.4241-06
4.6251-06 4.337E-06 4.337E-06

D .4
D 1.0
D 2.0
a 3.0
D 4.0
D 5.0
D 6.0
D 8.0
a 10.0

.44
1.79
4.32
4.05
4.58
2.79
1.06

.27

.07
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People Vision.SBolutions Calculation No. NE-02-03-16

r'repared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4
E 1.0
E 2.0
E l.0
E 4.0
6 5.0
2 6.0
I 8.0
6 10.0

.52 1950.
1.99 1950.
5.18 1950.
6.04 1950.
7.30 1950.
5.18 1950.
2.13 1950.
1.46 19SO.

.07 1950.

P .4 .42 1950.
F 1.0 1.S3 19SO.
P 2.0 4.38 1950.
F 3.0 3.65 19SO.
F 4.0 5.64 19SO.
P S.0 2.32 1950.
F 6.0 .60 1950.
F 8.0 .27 1950.

C .4 .57 19so.
C 1.0 1.66 19SO.
C 2.0 2.92 1950.
G 3.0 2.39 19SO.
C 4.0 .60 1950.
G S.C .20 1950.

0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. C. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6

1.194E-04 1.989E-04 1.194E-04
5.043E.0S 9.399E-Os 5.0431-05
2.523E.0S 4.153E-0S 2.523E-05
2.20SE-o5 2.800E-0S 2.208E-05
1.963E-05 2.111E-05 1.963E-OS
1.759E-05 1.680E-05 1.680E-05
1.59SE-05 1.405E-05 1.405E-05
1.197E-05 1.053E-05 1.053E-05
9.574E-06 8.417E-06 8.417E-06

2.155E-04 3.8621-04 2.155E-04
9.099E-OS 1.631E-04 9.099E-05
4.573E-0S 8.064E-05 4.573E-05
4.391E-05 5.4366-05 4.391E-05
4.125t-05 4.100E-05 4.100Z-05
3.834E-05 3.261E-05 3.261E-05
3.564E-OS 2.72B8-05 2.72DE-OS
2.671E-OS 2.044E-05 2.044E-05

3.4718-04 6.6B4E-04 3.47BE-04
1.46BE-04 2.822E-04 1.46BE-04
7.429E-05 1.396E-04 7.429S.o5
8.229E-05 9.4086-05 8.229E-05
S.420E-05 7.095E-OS 7.095E-05
8.270Z-OS 5.645E-OS 5.645E-OS

z2z51 Hi
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NORTHWEST APPENDIX B B-170 B-171
People.Vision1Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COP.PUTgR CODE-PAVRH, VERSION 2.0 RUS DATE% 11/19/2003 TIME. 223 4,56
/PLANT NAMEs CGS METEOROLOOICAL INSSRUMENTATION

DATA PERIOD& JFD 1996-1999 WIND SENSORS NEIGHT. 10.0 METERS
TYPE OP RELEASE; GROUND LEVEL RELEASE DELTA-T HEICHTSs 10 75 ME-ERS
SOURCE OF DATA. MET DATA TAXEN FRON FRAMATOME JFD PILES FOR 96-99
COM24ENTS. input file. P96-99-F.inp output file. P96-99-F.out sigma.desert * P-C
PROGRAMs PAVA., 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS.
0 NW SECTOR BOUXDARY DISTANCE . 1950.0 METERS
OLATERAL PLUME MEANWER/BUILDINO WAKE CREDIT ALLOWED

AS A FUNCTIOY OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEtDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWED. C. .S A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE A.rIJAL AVERAGE CALCUtATIONS.

OBELOW ARE PRINTED TKE ORDERED VALUES OF CfI/Q AND THE FREQUENCY WITT WHICH THAT VALUE SS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.4788-04 2.155Z-04 1.468t-04 1.1941-04 9.0991-05 8.2298-05 7.552t-05 7.429E-05 7.095E-C5 5.645E-05
.567 .985 2.646 3.162 4.689 7.080 7.519 10.439 11.037 11.236

.02696 .04690 .12591 .15048 .22318 .33696 .35779 .49686 .52530 .53478
O 5.043t-05 4.5738-0s 4.391t-05 4.10OZ-05 3.345E-05 3.261E-05 3.189E-C5 2.728E-0S 2.523E-05 2.208E-05

13.229 17.611 21.264 26.908 27.023 29.347 31.140 31.738 36.918 42.961
.62960 .83820 1.01202 1.28067 1.28614 1.39676 1.48209 1.51054 1.75706 2.04467

0 2.044E-05 1.963E-05 1.660S-05 1.587S-05 1.412E-05 1.405E-OS 1.271E.OS 1.238E-CS 1.053g-05 1.026E-0S
43.226 50.531 55.711 60.027 60.359 62.484 62.616 66.667 68.127 72.710

2.05721 2.40497 2.65150 2.856S3 2.87274 2.97387 2.98012 3.17292 3.24241 3.46053
0 8.655E-C6 S.417E-C6 7.239E-06 6.9648-06 5.424t-06 5.365E-06 4.708S-06 4.337E-06 3.551E-06 2.8258-06

75.499 75.565 76.628 77.159 77.424 77.823 79.151 79.217 79.948 80.413
3.59327 3.59643 3.64700 3.67228 3.68493 3.70389 3.76710 3.77026 3.80503 3.82715

0 2.653E-C6 2.3638-06 2.186g-06 1.7086-06 1.770R-06 1.3491-06 1.073E-06 9.231E-07 6.975E-07 6.725S-07
81.210 61.276 81.805 83.133 83.465 84.262 84.461 86.320 86.453 86.652

3.86508 3.86024 3.89339 3.95660 3.97241 4.01033 4.01981 4.10831 4.11463 4.12411
0 4.565E-07 3.077E-07 2.321E-07 1.846E-37 1.544E-07 1.157E-07

91.832 95.152 98.074 99.535 99.934 100.000
4.17064 4.52866 4.66771 4.73726 4.75622 4.75938
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ENERGY APPENDIX B B-171 B-172
People.Vision.Solutions Calculation No. NE-02-03-16

Iirepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/i PERCENTILES
(EASED ON THE UPPER ENVELOPE OF THE

ORDERED X/0-FREQJEHOY VALUES. AND AS
PLOW ED ON A ILG-HOR1A.L GRAPH.)

d PERCETr or TIME dl/O IS E ZUALtD OR EXCEEDED
CdI/Q WITH RESPECT TO VAEN THE WIND BLOWS

SEC/CUSIC MrEER THE TOTAL TIME INTO THIS SECTOR ONLY

RIODCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. SSAVE( 2)- .496
HAtOCHECK GRAPHt SLOPE LT -1.0 FOR LOW PERCENTAGES. SSAVEl 3). 1.279
RANDCHECK GRAPHM SLOPE LT -1.0 FOR LOW PERCENTAGES. ESAVEC 4). 2.403
KANDCHECK GRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES. ESAVEC 5). 2.854
RANWCHECK GRAPHs SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 6)- 3.457
HANDCHECK GRAPM. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 7). 3.590

0 K I XGSAVECE,I) XQINTCKI1) SOSLOP(K.I)
7 1 -7.96393 -14.01906 -1.74971
7 2 -9.50758 -13.93807 -1.71830
7 3 -10.10203 -16.53574 -2.88139
7 4 -10.83848 -16.49431 -2.86093
7 5 -11.05090 -20.78323 -5.11509
7 6 -11.40682 -29.63779 -9.96706
7 7 -11.65737 W0.3OC(O:. 7

2.647E-04 .048 1.000
1.50SE-04 .143 3.000
1.14CE-04 .238 5.000
7.624E-OS .476 10.000
5.964E-05 .714 15.000
4.976t-05 .952 20.000
4.304E-05 1.190 25.000
3.627E-05 1.428 30.000
3.04CE-OS 1.666 35.000
2.60CE-OS 1.904 40.000
2.26CE-05 2.142 45.000
1.989E-05 2.380 50.000
1.76SE-05 2.618 55.000
1.56SE-05 2.856 60.000
1.327C-05 3.094 65.000
1.120E-05 3.332 70.000
8.92CE-06 3.570 7S.000

a 7.401E-05 0.5 10.51
OAS.NNAL AVERAGE . 1.57E-06
OK- 7 PIVEXOCK). 7.401E-05 FIVEPRIK).10.506
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SNORTHWEST APPENDIX B B-172 B-173
People -Vision. Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSERC O3KPUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2001 TIMEs 23. 4.56
/PLANT NAMEe CGS METECROLOGICAL INSTRUMENTATION

DATA PERIOD, JrD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE GROUND LEVEL RELEASE DELTA-t GEIGHTSe 10 - 75 METERS
SOURCE OF DATAs MET DATA TAKE FROM FAMATOME JFD FILZS FOR 96-99
COMMENTS. input file, P96-99-F.inp output file, P96-99-F.out sigma.desert . P-G
PROGRAM. PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATION OF REGiULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/Q CALCULATIONS FOR THE NNW SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME HT SIGMA-Y SICGA-Z MEANDER-SY *Ct/Q VALUES (SEC/CC9IC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4 .14
A 1.0 .50
A 2.0 1.77
A 3.0 2.43
A 4.0 2.58
A 5.0 1.12
A 6.0 .47
A 8.0 .22
A 10.0 .06
A 13.0 .03

1950.
1950.
:950.
:950.
1950.
1950.
1950.
1950.
1950.
1950.

a .4
B 1.0
B 2.0
B 3.0
B 4.0
8 5.0
B 6.0
a 8.0
8 10.0

.06 1950.

.19 1950.

.25 1950.

.75 19S0.

.84 1950.

.50 1950.

.19 1950.

.12 1950.

.03 2950.

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.1 195.5
0. 0. 19S.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. :37.7 49.8 144.9
0. 0. 137.7 49.8 :37.7
0. 0. 137.7 49.8 :37.7
0. 0. 137.7 49.8 137.7

2.189E-06 2.186E-06 2.186E-06
9.244E-07 9.2313-07 S.231E-07
4.5711-07 4.5653-07 4.565E-07
3.081Z-07 3.0778.-07 3.0771-07
2.324E-07 2.321E-07 2.321Z-07
1.849E-07 1.846E-07 1.461E-07
1.546E-07 1.544E-07 1.544E-07
1.159E-07 1.157E-07 1.1571-07
9.2641-08 9.2521-08 9.252E08
7.135E-08 7.12SC-08 7.125E-08

1.2811-05 1.271E-05 1.271E-05
5.407E-06 5.365E-06 5.365E-06
2.6741-06 2.653E-06 2.653E-06
1.802E-06 1.788E-06 1.7881.06
1.3591-06 1.349E-06 1.349E-06
1.0811-O6 1.073E-06 1.073.06
9.045E-07 8.S75E-07 8.9751.07
6.777E-07 6.725E-07 6.725E-07
5.419E-07 5.377f-07 5.377E-07

3.414E:05 3.345-005 3.345E-05
1.442E-05 1.412E-O5 1.4121-05
7.129E-06 6.984E-06 6.984E-06
4.S05E-06 4.7081-06 4.708E.-06
3.6241-06 3.5511-06 3.551E-06
2.883r-06 2.8251-06 2.825s-06
2. 412E-06 2. 363t-06 2. 363E-06
1.S07E-06 1.77CZ-06 1.7701-06

7.552E-05 1.025E-04 7.552E-05
3.189E-05 4.328E-0S 3.1S91-05
1.5S71-05 2.140E-05 1.587.E05
1.238E-05 1.443E-05 1.238-O05
1.0262-0S 1.088E-05 1.026E-05
8.768E-06 6.6553-06 8.6551-06
7.720E-06 7.239E-06 7.239E-06
5.785E-06 5.424E-06 5.424E-06
4.6251-06 4.337- 06 4.3375-06

C .4 .02 1950.
C 1.0 .06 :950.
C 2.0 .47 1950.
C 3.0 .97 :950.
C 4.0 .7S 1950.
C 5.0 .56 s950.
C 6.0 .34 :9So.
C 8.0 .16 1950.

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
0 10.0

.17

.72
3.18
3.95
3.89
2.99
1.34
1.18

.C9

.950.
:950.
;950.
:950.
1950.
1950.
1950.
1950.
1950.
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AtNORTHWEST APPENDIX B B-173 B-174People VisionSolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4 .28 1950.
* 1.0 1.09 1950.
E 2.0 4.05 1950.
E 3.0 5.36 1950.
8 4.0 6.60 1950.
E s.0 5.17 19S50.
r 6.0 2.83 1950.
E 8e0 2.21 1950.
5 10.0 .09 1950.

F .4
F 1.0
F 2.o
F 3.0
F 4.0
F 5.0
F 6.0
F 8.0
F 1C.0

C .4
C 1.0
C 2.0
C 3.0
0 4.0
C 5.0
C 6.0
C 8.0
G 10.0

.34 1950.
1.25 1950.
5.04 1950.
5.95 1950.
5.73 1950.
4.08 1950.

.90 3950.

.65 1950.

.06 1950.

.53 1950.
1.56 19SO.
3.52 1950.
4.86 19SO.
3.02 1950.
1.34 1950.

.31 1950.

.06 :950.

.03 19SO.

0. 0. 97.9 33.6 185.5
0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 283.3

0. 97.9 33.8 141.2
0. 0. 97.9 33.J 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 258.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 24.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6

1.194E-04 1.989E-04 1.1941-04
5.043E-OS 8.3991-05 5.0438-05
2.5232-05 4.153E-OS 2.5238-05
2.200E-OS 2.8002-OS 2.20sz-05
1.963E-05 2.111Z-05 1.963E-05
1.7591-OS 1.6802-0S 1.6800ES
1.5982-0S 1.4052-05 1.40E5805
1.197Z-05 1.053E-05 1.053Z-05
9.574E-06 8.417R-06 8.417E-06

2.151E-04 3.862E-04 2.15E5-04
9.099E-05 1.631E-04 9.099E-05
4.573E-0S 8.064E-05 4.573E-05
4.391r-05 5.436r-0s 4.391Z-os
4.12SE-OS 4.100I-05 4.100E-05
3.034Z.05 3.2612-OS 3.261E-OS
3.564E-05 2.728E-OS 2.72se-0s
2.671E-OS 2.044E-05 2.044E-OS
2.135s-os 1.634E-OS 1.634E-OS

3.4708-04 6.6848-04 3.478-04
1.4688-04 2.8221-04 1.4688-04
7.429E-05 1.396E-04 7.429E-OS
8.2298-05 9.4088-OS 8.229E-05
8.420-O05 7.09SE-0S 7.09SE-OS
8.27CE-05 S.6458-05 5.645E-05
7.9SCE-05 4.721E-OS 4.721Z-os
s.9S7E-OS 3.53SE-0s 3.53SE-OS
4.763E-OS 2.829E-05 2.829E-os
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NORTHWEST APPENDIX B B-174 B-175
People -Vision. Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23. 4.56
/PLBNT NAME, CGS METECROLOGICAL INSTRUMENTATION

DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIG-H. 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASZ DELTA-- NEIGHTS. 10 * 75 METERS
SCURCZ OF DATA. MET DATA TAKEN FROM FRAMATOME EFD FILES FOR 96-99
CCMEEINTS. input files P96-99-F.inp output files P96-99-F.out sigma-desert * P-C
PROGRAM. PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

CSITZ EXCLUSION BOUNDARY CALCULATIONS.
0 NNN SECTOR BOlMNDARY DISTANCE . 1950.0 METERS
OLATERAL PLUME MEANJER/3UILDING WAKE CREDIT ALLOWED

AS A FUNCTION OF DCWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDINO WAXS CREDIT ALLOWID. C. .s A- 2861. D. 70.0
CORRECTION FACSORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CNI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
.HE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

O 3.478e-04 2.1sSE-04 1.468-04 1.194E-04 9.0995-05 8.229E-05 7.552Z-05 7.429E-OS 7.09sE-os
.531 .873 2.429 2.712 3.957 6.814 8.989 12.507 15.527

.05392 .08860 .24663 .27S29 .40171 .89476 .91251 1.26965 1.57623
0 s.043E-05 4.721E-05 4.5735-05 4.3913-OS 4.100.-OS 3.5383-05 3.3453-05 3.2613-05 3.189E-05

17.95S 18.267 23.310 29.257 34.986 35.048 35.069 39.148 39.864
1.82275 1.85435 2.36636 2.97003 3.55157 3.55789 3.56008 3.97411 4.04681

0 2.728E-05 2.5231-05 2.208E-05 2.0445-OS 1.9635-OS 1.68CE-OS 1.6343-05 1.9873-05 1.412E-OS
40.798 44.846 50.201 50.854 57.45S 62.623 62.685 65.861 65.923

4.14162 4.55249 5.09611 9.16248 5.83252 6.35717 6.36349 6.685s7 6.69219
0 1.271E-05 1.2385-05 1.0533-05 1.026E-0S 8.65SE-06 8.417E-06 7.239E-06 6.9843-06 5.4245-06

68.818 72.772 74.982 78.874 81.863 81.956 83.299 83.762 84.945
6.98605 7.38744 7.61184 8.00691 8.31032 8.31981 8.45571 8.50312 8.62322

0 4.708E-06 4.337E-06 3.551E-06 2.82sE-06 2.6s35-06 2.363Z-06 2.le6E-06 1.78e8-06 1.7703E06
86.097 86.191 86.938 87.498 87.747 88.090 88.231 88.979 89.134

8.74016 8.74964 8.82550 8.88239 8.90767 8.94244 8.95681 9.03266 9.04847
0 1.073E-06 9.2315.07 8.975s-07 6.7253-07 5.377E-07 4.5658-07 3.0775-07 2.321E-07 1.846E-07

90.473 90.971 91.158 91.283 91.314 93.088 95.517 98.101 99.222

S.64sE-05
16.866

1.71213
2.82 90-s

39.895
4.04 997

1.40SE-05
68. 756

6. 97980
5.36sE-06

85.132
8.64218

1. 34SE-06
89. 975

9.13380
1.544E-07

99. 689
10. 119899.18437

0 1.1573-07
99. 907

10.14202

9.23494

9.2523-08
99.969

10.14834

9.25390
7.1253-08

100.000
10.15150

9.26654 9.26970 9.44986 9.6963B 9.95871 10.07249
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NORTHWEST APPENDIX B B-175 B-176
People -Vislon Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o X/O PERCETItLES
lBASED ON MT UPPER ENVELCPE oP -HE

ORDERED X/Q-FRE RENC VALUES, AND AS
PLOTTED CH A LOG-NORMAL GRAPH .)

o PERCENT' OF TIME CO:/Q IS ECUALED OR EXCEEDED
CH:/Q W:TH RESPECT TO 1HEN THE WIND PLOWS

SE/CU1B:C METER THE TOTAL TIME INTO TMS SECTOR ONLY

HANDCHECK GRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES . XSAVE 2) . 1.574
)IAMOECK GRAPH. SLOPE LT -1.0 FOR LOW IERC =AES. XSAVEf 3). 3.54t
CHMECJC GRAPHs SLOPE LT -1.0 FOR LOW PERCENTAGCES. XSAVEC 4)- 5.092
HANgDCECK GRAPH, SLOPE LT -1.e FOR LOW PERCESTACES. %SAVE( 5). 5.829
HANDCRECK CRAPH, SLOPZ LT -1.0 FOR LOW PERCENTAGES. XSAVEV 6). 6.682
IhNDCHECK GRAPH. SLOP! LT -1.0 FOR LOW PERCENTAGES. XSAVEC 7). S.003
HANOCHECZ GRAPH: SLOPE LT -1.0 FOR LOW PRCENTAGES. XSAVEC 8)- 8.307

0 K I XQSAVE(K.I. X1011T(.I) XQS=OP(K.I)
8 1 -7.96393 -12.60986 -1.42101
t2 -9.55350 -12.97170 -1.58925
e 3 -10..0203 -16.68478 -3.645ss
8 4 -10.72076 -13.61057 .1.76643
8 s -10.83848 -15.64077 -3.06011
8 6 -11.05C90 -17.93018 -4.58649
B 7 -11.48682 -23.39418 -8.47583
a 8 -11.65737 NUMXO(E). 8

2.68CE-04 .102
1.646E-04 .30S
1.289E-04 .508
9.038E-OS 1.01S
7.23sE-0s 1.523
6.02SE-05 2.030
5.189-S05 2.530
4.574r-05 3.045
4.C97Eo05 3.553
3.275K-05 4.061
2.676E-OS 4.C6M
2.224E-05 5.076
2.040E-OS 5.383
1.t305-05 6.091
1.621z-05 6.598
1.373E-OS 7.106
1.162E-C5 7.614
9.620E-06 t.121

0 1.299E-04 0.5
OA=AL AVERAGE . 3.24E-06
or. a FIVEXQ(X). 1.299E-04 FIVEPREK)

1.000
3.00C
5.000

10.000
15.000
20 .000
25.000
30.000
35.000
40.0OO
45.000
50.000
55.000
60 .000
65.000
70.000
75.000
80.030
4.93

. 4.925
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lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE, 11/1912003 TIMEs 23. 4.56
PLANT NAMBE CGS METEOROLOGICAL INSTRUMENTATICN

DATA PERIOD. rTD 1996-1999 WIND SENSORS HEIGHT0. 10.0 METERS
TYPE OP RELEA5Es GRDUOID LEVEL RELEASE DELTA-T NElGNTS 10 - 75 METERS
SOURCE OF DATA, MET DATA TAKEN FRO4 FRAMATOME zra FILES FOR 96-99
COMMENTS, input files P96-99-F.inp output file, P96-99-F.out sige a.desert . P-G
PROGRAMs PAVAN. 10/76, 8/79 REVISION. INPLEMENTATION Or REGULATORY GUIDE 1.145

OPARAM4TER VALUES FOR THE CNS/0 CALCULATIONS FOR THE N SECTOR.
STABILITY WInDSPEE3 FRECUENCY DISTANCE TERRAIN HT EFF PLUME HT SGrMA-Y SItMA-Z MEANDER-SY -H 041/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431 .S.M ETERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

8 .4
B 1.0
B 2.0
B 3.0
B 4.0
B 5.0
B 6.0
a 8.0
a 10.0

.20 1950.

.71 1950.
1.86 1950.
1.73 19SO.
1.49 1950.
1.62 1950.
1.49 1950.
1.62 1950.

.52 1950.

.1s 19so.

.04 1950.
.13 1950.
.58 1950.
.78 1950.
.63 1950.
.76 1950.
.39 1950.
.55 1950.
.08 1950.

C .4 .05 950.
C 1.0 .16 1950.
C 2.0 .37 1950.
C 3.0 .68 1950.
C 4.0 .76 19SO.
C 5.0 .52 1950.
C 6.0 .52 1950.
C 8.0 .39 1950.
C 10.0 .16 19SO.
C 13.0 .05 1950.

0. 0. 342.4 100C.0 342.4
0. 0. 342.4 100C.0 342.4
0. 0. 342.4 100C.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.8 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.S
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.S 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.S 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.S
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5

0. 0. 137.7 49.9 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.0 171.1
0. 0. 137.7 49.8 155.6
0. C. 137.7 49.8 144.9
0. 0. 137.7 49.S 137.7
0. 0. 137.7 49.6 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.6 137.7
0. 0. 137.7 49.6 137.7

2.1695.06 2.1868-06 2.1861-06
9.244E-07 9.2315-07 9.231-07
4.571g-07 4.5651-07 4.565E-07
3.C0lE-07 3.C77e-07 3.077E-07
2.3245-07 2.321-07 2.321l.07
1.8495-07 1.B46E-07 1.8465-07
1.546E-07 1.5445-07 1.544£-07
1.159E-07 1.1575-07 1.157E-07
9.2645-08 9.252E-0C 9.252E-.0
7.135E-08 7.125E-08 7.1255-0S

1.2a15-05 1.2715-05 1.271E-05
5.407B.06 5.365Z-06 5.365E-06
2.674E-06 2.653E-06 2.653E-06
1.B02E-06 1.78SE-06 1.7685-06
1.359E-06 1.3495-06 1.349E-06
1.0Bl9-06 1.0731-06 1.0731-06
9.045E-07 S.975E-07 9.9755-07
6.777Z-07 6.7255-07 6.725E-07
5.4195-07 5.3771-07 5.377Z-07

3.414S.o5 3.345E-OS 3.345S-OS
1.442E-05 1.412E-05 1.412E-05
7.1295-06 6.9048-06 6.984E-06
4.805E-06 4.70BE-06 4.7085-06
3.624E-06 3.551E-06 3.551E-06
2.83t-06 2.8255-06 2.825S-06
2.412E-06 2.3635-06 2.3635-06
1.6075-06 1.7705-06 1.7705-06
1.445E-06 1.415E-06 l.415-06
1.ll3E-06 1.090Z-06 1.0905-06

7.552E-CS 1.025E-04 7.552E-05
3.189E-CS 4.328E-05 3.1895-05
1.57E-05 2.140E-05 1.5'75-05
1.238-IS 1.443Z-05 1.236E-05
1.026E-05 1.08BE-05 1.026E-05
8.7685-06 8.655Z-06 8.6555-06
7.7208-06 7.2391-06 7.2395-06
5.7B5S-06 5.424E-06 5.424E-06
4.625E-06 4.3375.06 4.337t-06
3.5625-06 3.340E-06 3.340C-C6
2.5731-06 2.413E-06 2.413E-06

O .4
D 1.D
0 2.0
D 3.0
D 4.0
D 5.0
O 6.0
D 6.0
0 10.0
D 13.0
O 16.0

.20 1950.

.84 1950.
2.67 1950.
2.80 1950.
3.10 1950.
2.69 1950.
1.86 1950.
2.77 1950.
1.02 1950.

.34 1950.

.05 1950.
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E .4
c 1.0
K 2.0
E 3.0
z 4.0
t 5.0
E 6.0
r 8.0
E 10.0
K 13.0
E 18.0

F .4
F 1.0
F 2.0
7 3.0
7 4.0
r S.0
F 6.0
F 8.0
P 10.0
F 13.0

.42
1.62
4 .05
4.00
4 .CO
4.58
3.56
3.50

.63

.21

.05

.46
1.67
5.20
6.07
4.79
2.46
1.07

.86

.08

.05

o950.
o950.

t950.
:950.
1950.
1950.
:950.
:950.
:.950.

sso0.
1950.

:950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1980.

1950.
1950.
1950.
1950.
1950.
1950.
1950.1950.
1950.

0. 0. 97.9 33.8 18s.5
0. 0. 97.9 33.8 1BS.S
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 23.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 S3.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6

1.194D-04 1.9890-04 1.1946-04
5.043K-05 4.399E-05 s.043E-OS
2.523K-DS 4.153K-OS 2.523E-OS
2.208K-05 2.800K-O5 2.208K-0S
1.963E-OS 2.111KCOS 1.163K-O5
1.7s9E-OS 1.680K-OS 1.680KEOS
I.s98K-OS 1.405K-OS 1.40SE-OS
1.197E-OS 1.0530-05 1.053E-O5
9.574E-06 8.4170-06 8.417E-06
7.374K.06 6.48A0-06 6.483K-06
5.3270-06 4.683E-06 4.683E 06

2.155t-04 3.862E-04 2.155E-04
9.0998-OS 1.631K-04 9.099E-OS
4.5731-OS 8.064K-OS 4.573K-OS
4.391K-OS S.4362-05 4.391E-OS
4.125K-OS 4.100E-OS 4.100K-OS
3.834E-OS 1.261K-OS 3.261K-OS
3.564E-OS 2.728K-OS 2.72SE-OS
2.671K-OS 2.044K-os 2.044E-OS
2.135E-05 1.634E-OS 1.634E-05
1.645E-OS 1.25sE-OS 1.259E-CS

3.478E-04 6.684E-04 3.478E-04
1.468E-04 2.822E-04 1.468E-04
7.429E-OS 1.396E-04 7.429K-05
8.229E-05 9.408E-OS 8.229E-OS
8.420K-05 7.09SE-OS 7.09S5-OS
8.270K-OS 5.64sK-OS 5.645E-OS
7.950E-05 4.721t-05 4.721C-05
5.957E-OS 3.538K-OS 3.538E-05
4.763E-OS 2.829E-OS 2.8296-OS

G .4 .49
C 1.0 1.44
G 2.0 3.37
G 3.0 4.11
G 4.0 2.59
G 5.0 .71
C 6.0 .24
G 8.0 .08
G 10.0 .05
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lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE, 11/19/2003 TIME. 23. 4.56
/PLANr NAME) CGS METEOROLOGICAL INSTRUM4ENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS NZIGH?, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHSo 10 - 75 METERS
SOURCE OF DATAs MET DATA TAKIE FROM FRAYATOSC 7SD FILES FOR 96-99
COMEWxTSs input files P96-99-F.inp output file, P96-99-F.out eigra.desert * P-G
PROGRAM. PAVAN. 10/76. 0/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

0SITt ZXCLUSION SOUNDARY CALCULATIONS&
0 N SECTOR BOUNDARY DISTANCE . 1950.0 METERS
OCLTERM. PLUME MEANDER/BUILDING WAXZ CREDIT ALLOWED

AS A FUNCTION OF =OWNrND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
SUILDINS WAKE CREDIT ALLOWEDs C. .5 A. 2561. D. 70.0
CORRECTION FACTORS USED IN THE ANMIJAL AVERAGE CALCULATIONS.

ORELOW ARE PRINTED THE ORDERED VALUES OF CAI/Q ASD TEE FREQUENCY WMTl WKICX TEAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS SHE FREQUENCY NORMALIZED TO THIS SECTOR.
THE SHIRD NUMBER IS THE FREOUESCY WITH RESPECT TO ALL TIME.

0 3.47SE-04 2.15SE-04 1.468S-04 1.1941-04 9.099Z-05 8.2291-05 7.5521-05 7.429E-05 7.095E-OS 5.645E-05
.491 .950 2.388 2.809 4.482 8.588 8.793 12.167 14.754 15.462

.05932 .12480 .28863 .33940 .54168 1.03789 1.06251 1.47029 1.78319 1.86852
0 5.043E-OS 4.721E-05 4.573E-05 4.3915-05 4.1001-0S 3.535E-OS 3.345.-OS 3.2641-05 3.19Z-05 2.5298-05

17.083 17.319 22.323 28.591 33.377 33.455 31.510 35.988 36.805 36.857
2.06448 2.09292 2.72187 3.45512 4.03350 4.04298 4.04954 4.34663 4.44777 4.45409

0 2.728E-05 2.523E.0S 2.20BE-05 2.044£-05 1.963Z-OS 1.6801-0S 1.6341-05 l.S87E-05 1.4121-05 1.4058-05
37.930 41.953 45.985 46.848 50.t49 55.426 55.505 5S.172 58.329 61.586

4.58367 5.07356 5.55713 5.66142 6.14499 6.69809 6.70757 7.02994 7.04891 7.47874
0 1.271Z-OS :.259t-05 1.2381.0S 1.053t-05 1.0261-05 8.655E-06 t.417E-0C 7.2391-06 6.9841-06 6.4S38-06

61.929 61.981 64.780 68.284 71.580 74.274 74.90: 76.7t4 77.150 77.360
7.48395 7.49027 7.82845 8.25197 0.65020 8.97574 9.05159 9.27915 9.32340 9.34868

0 5.4241-06 5.365Z-06 4.7COR-06 4.6831-06 4.337Z-06 3.5511-06 3.340Z-06 2.8251-06 2.6536-06 2.413E-06
80.132 80.263 80.943 80.995 82.015 82.771 *3.113 83.637 84.212 54.264

9.68370 9.69950 9.78168 9.78800 9.91124 10.00292 10.04400 10.10721 :0.17675 10.18307
0 2.363Z-06 2.186E-06 1.755E-06 1.770E-06 1.4151-06 1.349E-06 1.0901-06 1.073E-06 9.2311-07 8.975E-07

84.707 84.988 8s.773 86.165 86.322 86.949 87.002 87.760 88.466 88.859
10.24628 10.27054 10.36535 10.41276 10.43172 10.50758 10.51390 10.60555 10.69089 10.73830

0 6.7251-07 5.377E-07 4.5651-07 3.077E-07 2.3211-07 1.846R-07 1.S44Z-07 1.157E-07 9.2521-08 7.125E-08
89.408 89.486 91.343 93.069 94.560 96.162 97.672 99.294 99.817 100.000

10.00467 10.8415 11.03855 11.24715 11.42730 11.62325 11.80340 11.99936 12.06257 12.08470

'91 R1
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O X/Q PERCErTILES
(BASED ON THE UPPER ENVELOPE OF THE

ORDERED X/0-nFlFUENCY VALUES. AND AS
PLOTTD ON A LOG-NCRMAL GRAHM.)

0 PERCENT O TIME CH0/Q 1S EOUALED OR EXCEEDED
CH1/O WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME :NTO THIS SECTOR ONLY

AXNDC E"X GRAPH.
HAEDCHECX GRAPS ,
IANDOCECK GRAPHs
RANDOCHECK GRAPHs
HANDCHECK GRAPH.
HANDCHECK GRAPH,
HANDCHECK GRAPH.
RANDCHECK GRAPH,
H.ANCHECK GRAPH.

SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0
SLOPE LT -1.0

FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOlW PERCEN-AGES.
FOR LOW PERCEQNAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCENTAGES.
FOR LOW PERCEN.AGES.

XSAVEC 2).
XSAVEZ 3) .
XSAVE f 4) .
XSAVE ( 5) -
XSAVE ( 6) -
XSAVE ( 7).
XSAVE ( 8) -
XSAVR ( 9).
XSAV1 (10) .

1.781
4.030
5.553
6.141
7.026
7.475
8.647
9.048
9.276

0 K I XOSAVEIKI) XQINTCXI) XQSLOP(K.I)
9 1 -7.96393 -12.48020 -1.39288
9 2 -9.55350 -12.80949 -1.54960
9 3 -10.10203 -17.13169 -4.02338
9 4 -10.72076 -14.44365 -2.33642
9 5 -10.83848 -15.57631 -3.07046
9 6 -11.0S090 -16.57543 -3.74837
9 7 -11.L7269 16.93943 -4.00091
9 5 -11.48682 -22.28249 -7.92144
9 9 -11.68521 -26.26519 -10.89R50
9 10 -11.83598 NUMXQ(X). 10

2.601E-04 .121 1.000
1.601E-04 .363 3.000
1.254E-04 .604 S.000
8.789E-05 1.208 10.000
7.022E-05 1.B13 15.003
5.8332-05 2.417 20.000
5.022E-05 3.021 25.000
4.424E-05 3.625 30.000
3.750E-OS 4.230 35.000
2.904E-05 4.834 40.000
2.30SE-05 5.438 45.000
2.002E.05 6.042 50.000
1.736E-05 C.647 55.000
1.494E-OS 7.251 60.000
1.265E-05 7.855 65.000
1.078E-05 9.459 70.000
8.351E-06 9.064 75.000

0 1.375E-04 0.5 4.14
OANNUAL AVERAGE . 3.81E-06
0X. 9 PIVEXQ(X). 1.375E-04 FIVEPR(X). 4.137
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lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATEg 11/19/2003 TIME. 22, 4.56
/PLWT NAft. CGS METEOROLOGICAL INSTRUMEWTATION

DATA PERICOD JFD 1996-1999 WIND SENS02S NEIOMT, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA.T BEIGHTSe 10 - 75 METERS
SOURCZ OF DATA, PIT DATA TAKEN FROM FRAMATOMR JFD FILES FOR 96-99
COCMENTS. input file. P96-99-F.inp output files P96-99-F.out sigma.desert * P-G
PROGRAMs PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION 07 RECULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CHI/Q CALCULATIONS FOR TEE NNE SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HS EFF PLUME NT SICMA-Y SICN2A-Z KEASDER-SY *- C1I/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEAXDER BLDG WAIE USED
AT 10.0 METERS CA-1431.SQ.IMRS

A .4
A 1.0
A 2.0
A 3.O
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0
A 18.0

B .4
J 1.0
B 2.0
B 3.0
B 4.0
B 5.0
B 6.0
8 8.0
8 10.0
11 13.0

.20

.69
1.78
1.24
1.24
1.35

.91
1.06

.18
.07

.04

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

.06 1950.
.18 1950.
.66 1950.
.29 1950.
.55 1950.
.55 1950.
.47 1950.
.69 1950.
.29 1950.
.15 1950.

C .4 .09 1950.
C 1.0 .25 1950.
C 2.0 .66 1950.
C 3.0 .S1 1950.
C 4.0 .51 1950.
C 5.0 .55 1950.
C 6.0 .66 1950.
C 8.0 .73 1950.
C 10.0 .36 1950.
C 13.0 .22 2950.

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0

3 .4
3 1.0
E 2.0
3 3.0
E 4.0
3 5.0
3r 6.0
8 8.0
3 10.0
E 13.0
R 18.0

F .4
P 1.0
F 2.0
F 3.0
F 4.0
F 5.0
F 6.0
F 8.0
F 10.0
P 13.0

C .4
C 1.0
G 2.0

l3.0
C 4.0
C 5.0
C 6.0
a a.o
a 13.0

.17
.69

2.80
2.44
2.37

3.24
2.77
4.26
2.48
1.38

.25

.50
1.93
4.52
3.31
2.26
2.88
3.64

5.97
4.01
1.53

.29

.47
1.71
S.24
4.48
3.11
1.38
1.24

.98
.55
.11

.55
1.60
3.86
1.78
1.27

.29
.22
.04
.04

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 2S7.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 19S.5
0. 0. 195.5 112.3 195.5
0. 0. 295.5 112.3 195.5
0. 0. 295.5 112.3 195.5
0. 0. 19S.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 19S.S 112.3 195.5
0. 0. 19S.5 112.2 195.S

0. 0. 1237.7 49.8 199.2
0. 0. 1237.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.8 144.9
0. 0. 137.7 49.8 127.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 127.7 49.8 127.7
0. 0. 137.7 49.8 137.7

0. 0. 97.9 33.8 185.S
0. 0. 97.9 33.8 385.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.1 97.9
0. 0. 97.9 32.8 97.9
0. 0. 97.9 23.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 1SO.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.2 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6

2.189t-06 2.186E-06 2.1863-06
9.2443-07 9.2312-07 9.2313-07
4.5713-07 4.5651-07 4.5653-07
3.091E-07 3.0773-07 3.077R-07
2.3243-07 2.3213-07 2.3213-07
1.8493-07 1.8463-07 1.846Z-07
1.546Z-07 1.S442-07 1.544C-07
1.IS9E-07 1.157t-07 1.1571.07
9.2643-08 9.252E-08 9.2s23-08
7.135E-08 7.2258-08 7.125E-08
S.154E-08 5.148E-08 5.1483-08

1.281E-05 1.271E-05 1.2713-05
5.4073-06 5.365E-06 5.365Z-06
2.6743-06 2.653E-06 2.653E-06
1.802E-06 1.7t8E-06 1.788Z-06
1.l59E-06 1.3493-06 1.349Z-06
1.081E-06 1.0733-06 1.071E.06
9.0452-07 8.975E-07 8.975E-07
6.777Z-07 6.7253-07 6.7253-07
5.419Z-07 5.377E-07 5.377E-07
4.173E-07 4.14I1-07 4.141E-07

3.4143-05 3.345S-05 3.3453-05
1.4423-05 1.4123-05 1.412E-05
7.129Z-06 6.9843-06 6.9804-06
4.805E-06 4.7083-06 4.708E-06
3.6243-06 3.551E-06 3.551E-06
2.883Z-06 2.8258-06 2.825Z-06
2.412E-06 2.3633-06 2.363E-06
1.8073-06 1.770E-06 1.770E-06
1.445E-06 1.4i59-06 1.4153-06
1.113E-06 1.0903-06 1.090E-06

7.552V-0S 1.0253-04 7.552E-05
3.189E-OS 4.328E-05 3.189E-OS
1.5873-05 2.140E-05 1.5873-05
1.238t-05 1.443Z-05 1.238E-05
1.026C-05 1.088E-05 1.026E-05
8.768E-06 8.6553-06 8.655E-06
7.720E-06 7.2393-06 7.2393-06
5.7853-06 5.4243-06 5.424E-06
4.625t-06 4.337E-06 4.3372-06
3.5623-06 3.3403-06 3.34CE 06
2.573E-06 2.4133-06 2.413E-06

1.1943-04 1.9593-04 1.1943-04
5.043E-05 8.399E-05 5.0433-05
2.523E-05 4.1533-05 2.523E-05
2.208t-05 2.800E-05 2.2088-05
1.963E-05 2.111E-05 1.963E-05
1.759E-OS 1.680E-05 1.680E-05
1.598E-05 1.405E-05 1.405E-05
1.197R-OS 1.0533-05 1.053E-05
9.S743-06 8.4173-06 8.4173-06
7.374E-06 6.4833-06 6.483Z-06
5.3273-06 4.6833-06 4.6833-06

2.1553-04 3.862E-04 2.155R-04
9.099E-05 1.6313-04 9.099E-05
4.5731-05 8.0643-05 4.5733-C5
4.391E-OS 5.4363-05 4.391E-OS
4.125E-05 4.1003-05 4.100E-05
3.0343-05 3.261E-05 3.2613-05
3.5643-05 2.72SE-OS 2.720E-05
2.671r-0 2.044E-05 2.0443-05
2.135E-05 1.6343-05 1.634E-05
1.6453-OS 1.259E-0S 1.259E-05

3.478E-04 6.684E-04 3.478E-04
1.4683-04 2.822E-04 1.468E-04
7.4293-OS 1.396E-04 7.429E-05
8.229E-05 9.4083-05 8.229R-CS
8.420E-05 7.095E-05 7.0953-05
8.270E-05 5.6453-05 5.6453-CS
7.950E-05 4.721z-05 4.7213-05
5.957E-05 3.5383E05 3.5383-05
3.668E-05 2.178E-05 2.178E-05
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People.Viasion Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
IMohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIMEs 23s 4.56
/PLASS NA ME CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODs JFD 1996-1999 WIND SENSORS EEIGHST 10.0 METERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-T HEIGHTSs 10 * 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM PRAMATOME JPD FILES FOR 96-99
COMMS'NS, input file. P96-99-F.inp output file, P96-99-P.out sigma.desert * P-C
PROGRAM. PAVAN. 10/76, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS,
0 NNE SECTOR BOUNDARY DISTANCE . 1950.0 METERS
OLATERAL PLUME MEANDER/BUILDING WAKE CREDIT ALLOWED

AS A PUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CRtDIT ALLOWED, C. .5 A. 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/O AND THE PREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CNI/Q. THE MIDDL NUNSER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY 1WITH RESPECT TO ALL TIME.

0 3.478E-04 2.155E-04 1.468E-04 1.194E-04 9.099t-05 8.229E-05 7.552E-05 7.429E-05 7.095E-05 5.645E-05
.547 1.016 2.619 3.119 4.831 6.615 6.784 10.645 11.919 12.211

.04745 .08820 .22726 .27067 .41921 .57400 .58874 .92376 1.03438 1.05966
0 5.043E-05 4.721E-05 4.573E-OS 4.391K-OS 4.100E-OS 3.538-OS 3.345KEOS 3.261E-05 3.189K-05 2.728E-05

14.141 14.360 19.604 24.084 27.398 27.434 27.522 28.906 29.598 30.837
1.227:7 1.24614 1.70126 2.09031 2.37762 2.38078 2.38842 2.508S3 2.56858 2.67604

0 2.523E-05 2.208E-05 2.178E-05 2.044E-OS 1.963E-05 1.680K-05 1.634K-OS 1.587K-05 1.412E-OS 1.405K-05
35.353 38.667 38.703 39.687 41.945 44.822 45.368 48.173 48.428 52.070

3.06794 3.35555 3.35872 3.44405 3.64000 3.88969 3.93710 4.18046 4.20258 4.51864
0 1.271K-05 1.259E-05 1.238E-OS 1.053K-05 1.026K-OS 8.655Z-06 8.417E-06 7.239E-06 6.984E-06 6.483E-06

52.130 52.239 54.679 60.652 63.019 66.261 70.267 73.035 73.690 75.220
4.52385 4.53333 4.74509 5.26342 5.46885 S.75014 6.09780 6.33801 6.39490 6.52764

O 5.424E-06 5.365E-06 4.708E-06 4.683E-06 4.337E-06 3.5SIR-06 3.340K-06 2.825E 06 2.653E-06 2.413E-06
19.481 79.663 90.173 80.464 82.941 83.451 84.835 85.381 86.037 86.292

6.89742 6.912323 6.95748 6.98276 7.19768 7.24193 7.36203 7.40944 7.46633 7.48845
O 2.363E-06 2.186E-06 1.788E-06 1.770E-06 1.4152-06 1.349E-06 1.0901-06 1.073E-06 9.231E-07 8.975E-07

86.947 87.144 87.435 88.164 88.528 89.074 89.293 89.839 90.531 91.004
7.54534 7.56241 7.58769 7.65090 7.68251 7.72992 7.74888 7.79629 7.85634 7.89743

0 6.72SE-07 5.377E-07 4.565E-07 4.14lEK07 3.077E-07 2.321E-07 1.846E-07 1.544E-07 1.157E-07 9.252E-08
91.696 91.988 93.772 93.918 95.156 96.394 97.742 98.652 99.709 99.891

7.95748 7.98276 8.13763 8.15027 8.25773 8.36519 8.48213 8.56114 8.6S280 8.66860
7.125E-08 5.148E-08

99.964 100.000
8.67493 8.67809
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NORTHWEST APPENDIX B B-182 B-183
People. Vision. Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/O PERCENTILES
(WASED ON THE UPPER ENVELOPE CF THE
ORDERED X/O-FREQUZENCY VALUES. AND AS
PLO7TZD ON A LOG-NORMAL GRAPH.)

0 PERCENT OF S1ME CHI/O IS EQUALED OR EXCEEDED
Car/O WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANDCXECX GRAPH,
NANDQCECK GRAPHB
NANDCHECX GRAPH.
ILANOCECX GRAPH.

NICDOIECX GRAPH.
NANDCHECX GRAPH.
NANDCHECX GRAPH,
HANDCHECK GRAPH.
HANDCHECX GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 NOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE( 2)-
XSAVEC 3).
XSAVE I 4).
XSAVE ( 5).
XSAVE t 6).
XSAVE t 7).
XSAVE C 8) .
XSAVE C 9).
XSAVE (10)-

1.033
2.375
3.352
3.637
4.177
4 .515
5.465
6.094
6.894

0 X I XOSAVECK.)1 XEQIXT(K)1 XQSLOP(X.1)
10 1 -7.96393 -13.26395 -1.60343
10 2 -9.55350 -13.37341 -1.65073
10 3 .10.10203 .18.25259 .4.11275
10 4 -10.72076 -16.57011 .3.19403
10 5 .10.83848 -16.79641 -3.32014
10 6 -11.05090 -16.00416 -3.32462
10 7 -11.17289 -16.92332 -3.39497
10 8 -11.48682 -17.32593 -3.64639
10 9 -11.68521 -22.44506 -6.95560
10 10 -12.12459 NUKXQOK). 10

2.635E-04 .087 1.000
1.532E-04 .260 3.000
1.1681-04 .434 5.000
7.880C-05 .868 10.000
6.137E-05 1.302 15.000
5.084t-05 1.736 20.000
4.369E-05 2.170 25.000
3.4951-05 2.603 30.000
2.6511-05 3.037 35.000
2.103E-0S 3.471 40.000
1.763Z-OS 3.905 45.000
1.49te-05 4.339 50.000
1.286E-0S 4.773 55.000
1.1141-05 5.207 60.000
9.706E-06 5.641 65.000
0.477E-06 6.075 70.000
6.682E-06 6.509 75.000

0 1.080E-04 0.5 5.76
OANNUAL AVERAGE . 2.671-06
Or- 10 FIVEXQ(E). 1.0801-04 PIVEPR(I)- 5.762
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People.Vitsion-Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNUC COMPV1TER CO-PAVAN, VERSION 2.0 RUV DATE, 11/19/2003 TIME# 23t 4t56
/PLANT N-.4, CGS MNETEROLOGICAL WKSTRUMEENTATION

DATA PSZtODs JaD 1996-1999 WIND SEISORS H21GHTs 10.0 NETERS
TYPE OF RELEASE. CROUND LEVEL RELEASE DELTA-T RItIGBTS. 10 . 75 METERS
SOURCE OP DATA. MET DATA TAXEN nRO14 rRAM4TUE JFD FILES FOR 96-99
C0O.48NTS. input file. P96-99-?.Inp output file. P96-99-F.out wigna.desert * P-C
PROGRA14i PAVAN, 10/76. 8t79 REVISION, IMPLO4ENTATION OP REGULATORY GUIDE 1.145

OPARAMNETR VALUES FOR THE CNI/0 CALCULATIONS FOR TKE RE SECTOR.
STABILITY WISDSPEED FREQUENCY DISTANCE TERRAIN MT EFF PLUME BT SItGA-Y SIGRA-Z MEANDER-SY -C1/0 VALUES (SEC/CUBIC METER)CLASS METER/SEC PERCENr MErERS MITERS METERS METERS METERS 14ETERS MEADER BLDG YAXE USED

AT 10.0 METERS CA.I43l.SQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 1C.0.
A 13.0

B .4
a 1.0
B 2.0
a 3.0
B 4.0
B 5.0
B 6.0
B 8.0
B 10.0
B 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

E .4
E 1.D
E 2.0
E 3.0
1 4.0
E 5.0
E 6.0
z 8.0
E 10.0
* 13.0
1 18.0

F .4
P 1.2
P 2.3
' 3.0

4.0
15.0

F 6.0
F 8.0

r 20.0
F 13.0

G .4
G 1.0
G 2.0
G 3.0
a 4.0
a 18.0

.22 1950.

.76 1950.
1.68 1950.
1.2S 1950.
1.30 1950.
1.25 1950.

.60 1950.
1.14 1950.

.60 :950.

.05 19SO.

.05 1950.
.16 1950.
.87 1950.
.54 1950.
.38 1950.
.54 1950.
.27 1950.
.87 1950.
.43 1950.
.43 1950.

.13 1950.
.38 1950.
.49 1950.
.49 1950.
.76 1950.
.81 1950.
.38 1950.
.92 1950.
.70 1950.
.16 1950.

.53 1950.
2.17 1950.
2.33 1950.
2.87 1950.
2.76 1950.
2.44 1950.
1.84 1950.
3.47 1950.
2.44 1950.
2.73 1950.

.27 1950.

.77 1950.
2.98 1950.
4.82 1950.
3.90 1950.
3.41 1950.
2.82 1950.
3.41 1950.
3.85 1950.
3.36 1950.
1.41 1950.

.27 1950.

.83 1950.
3.03 1950.
5.20 1950.
3.52 1950.
2.00 1950.

.87 1950.

.54 1950.

.54 1950.
.05 2950.
.11 1950.

1.15 1950.
3.36 190.
4.06 1950.
1.41 1950.

.81 1950.

.05 1950.

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 19S.S
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. C. 195.5 112.3 195.5
0. 0. 195.5 112.3 295.5
0. C. 195.5 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.6 144.9
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7

0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.$ 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
C. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 46.6

2.189E-06 2.166E-06 2.186E-06
9.244E.07 9.231E-07 9.23:E-07
4.571E.07 4.565E-07 4.565E-07
3.0813-07 3.0778-07 3.0778-07
2.3241.07 2.321t-07 2.32.E-07
1.849E.07 1.846E-07 1.846E-07
1.546E-07 1.544E-07 1.544E-07
1.159E.07 1.157E-07 1.157E-07
9.2642-08 9.252E-0S 9.252E-0t
7.135E-08 7.1258-08 7.125E-08

1.2811-05 1.271E-05 1.27;E-05
5.407E-C6 5.365E-06 5.365E-06
2.674E-06 2.653E-06 2.653E-06
1.802E-06 1.788E-06 1.788E-06
1.359E-06 1.349E-06 1.349E.06
1.081X-06 1.073E-06 1.073E-06
9.045E-07 8.975E-07 8.975E-07
6.777S-07 6.725E-07 6.725E-07
5.419E-07 5.377E-07 5.3771-07
4.1731-07 4.2418-07 4.1411-07

3.414s-05 3.345E-05 3.345E-05
1.4426-05 1.412E-05 1.412E-05
7.129E-06 6.984E-06 6.984E-06
4.805E-06 4.708E-06 4.708E-06
3.624E-06 3.551E 06 3.551E 06
2.883E-06 2.825E-06 2.8251-06
2.4121E-06 2.363C-06 2.363E-06
1.807E-06 1.770E-06 1.770E-06
1.445E-06 1.41SE-06 1.415E-06
1.113E-06 1.090C-06 1.090E-06

7.552E-CS 1.C25E-04 7.552E-CS
3.189E-CS 4.328E-05 3.289E-CS
1.587E-OS 2.140E-05 1.S87E-0S
1.231C-05 1.443E-05 1.238E-05
1.026E-05 1.088C-05 1.026C-0s
8.768E.06 8.655E-06 8.65SE-06
7.720E-06 7.239E-06 7.239E-06
5.785E-06 5.4241-06 5.424E-06
4.625E-06 4.337E-06 4.337E-06
3.562E.06 3.3401-06 3.340E-06
2.5738-06 2.413C-06 2.4111-06

1.194E-04 1.9898-04 1.1948-04
5.041E-05 8.399E-05 5.043E-C5
2.523E-05 4.253E-05 2.523E-05
2.208E-05 2.800E-05 2.208E-05
1.963E-OS 2.1111E-5 1.963E-05
1.759E-OS 1.680E-05 1.680E-05
1.5988-05 1.405E-05 1.405E-05
1.1975-05 1.053E-0S 1.053E-05
9.574g-06 8.4172-06 8.417E-06
7.374E-06 6.483E-06 6.483E-06
5.3279-06 4.683E-06 4.683E-06

2.155Z-04 3.862E-04 2.155E-04
9.099E-05 1.631E-04 9.099E-OS
4.573E-OS 8.064E-05 4.s732-OS
4.391E-OS 5.436S-05 4.391t-05
4.125E-05 4.100E-OS 4.100E-05
3.834S-OS 3.2611-0S 3.2618-05
3.5641-OS 2.72tE-05 2.728E-05
2.671E-05 2.044E-CS 2.044E-05
2.1351-05 1.634E-05 1.6348-05
1.6458-C5 1.2591-CS 1.259E-05

3.478E-04 6.684E-04 3.478E-04
1.468E-04 2.822E-04 1.4688-04
7.429E-05 1.3961-04 7.429E-Os
B.229S-05 9.408E-05 8.2291-Os
8.4208-CS 7.095E-0S 7.09SE-05
2.6501-05 1.574E-05 I.S74E-05
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*NORTHWEST APPENDIX B B-184 B-185
People Vision *Solutions Calculation No. NE-02-03-16

Prepared by! Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23. 4.56
/PLAIT NAME. CGS METEOROLOGICAL INSSRUYENTATION

DATA PERIOD. JPD 1996-1999 WIND SESSORS HEIGHT. 10.0 MTERS
TYPE oF RELEASE, GROUND LEVEL RELEASE DELTA-T HIRCHTS. 10 - 75 ME-ERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAM'ATOM( JFD FILES FOR 96-99
COYMENTSt input tile. P96-99-F.inp output filet P96-99-7.out sigma.desert * Y-C
PROCRMMs PAVAN, 10/76. 8/79 REVISION, IMPLE)eEITATION o0 REULAT7RY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONSs
0 NE SECTOR BOUDARY DISTANCE . 1950.0 METERS
OLATERAL PLUME MEANDER/RUILDIh- W.KE CREDSI ALLOWED

AS A FUNCTION OP DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDISC WAKE CREDIT ALLOWED. C. .5 A. 2861. 0- 70.0
CORRECTIOSS FACTCRS USED IN THZ ANNUAL AVERAGE CALCULATIONS.

DBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND T.HE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR ZXCZEDED.
THE ToP NUM"BR IS THE CHI/Q. THE MIDDLE NUM8ER S THE FREQUENCY NORMALIZED -D 7HIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.4731-04 2.1sSE-04 1.468E-04 1.194E-04 9.0993-05 5.229E-05 7.552z-05 7.429E-0S 7.095E-o5 5.043E-05
1.146 1.978 5.337 6.109 9.143 10.SS 11.080 15.143 15.9S6 18.935

.06687 .11541 .31137 .35641 .53340 .61557 .64644 .88348 .93089 1.10472
0 4.5731-05 4.3911-05 4.IOOE-05 1.345Bo05 3.2611-0S 3.1691-05 2.728B-OS 2.5231-05 2.2081-OS 2.0441-05

24.136 27.657 29.662 29.793 30.660 32.827 33.368 38.193 42.090 42.632
1.40814 1.61357 1.73051 1.73016 1.78873 1.91515 1.94676 2.22805 2.45561 2.48721

0 1.9631-05 1.68O0-05 1.634E-05 1.5571-05 1.574E-05 1.4129-OS 1.4050-05 1.271-05 1.2591-OS 1.238e-05
46.045 48.862 48.916 51.246 51.300 51.679 5S.092 55.145 55.254 58.125

2.68633 2.8s068 2.85384 2.98974 2.99290 3.01502 3.21414 3.21726 3.22359 3.39110
0 1.053Z-05 1.0261-05 8.65S1-06 8.4717-06 7.2393-06 6.984E-06 6.4831-06 5.4249-06 5.365-06 4.708s-06

61.971 64.734 67.172 70.531 72.371 72.660 74.269 77.736 77.899 75.386
3.61549 3.77668 3.91891 4.11486 4.22232 4.25077 4.33294 4.53522 4.54470 4.57314

0 4.683z-06 4.3373-06 3.5531-06 3.340B-06 2.8251-06 2.6531-06 2.413E-06 2.363E-06 2.4861-06 1.7881-06
78.657 81.095 61.853 83.587 84.399 85.266 89.537 85.916 86.132 06.873

4.56895 4.73117 4.77542 4.87656 4.92396 4.97453 4.99034 5.01246 5.02504 5.05664
0 1.77CE-06 1.415s-OS 1.3491-C6 1.0901-06 1.073E-06 9.2313-07 8.9751-07 6.725E-07 5.377E-07 4.5651-07

87.594 88.299 88.678 88.840 89.382 90.140 90.411 91.278 91.711 93.391
5.11037 5.15146 5.17358 5.18307 5.21467 5.25892 5.27472 5.32529 5.35057 5.4485S

0 4.141£-07 3.077e-07 2.321E-07 1.546E-07 1.544E-07 1.1575-07 9.2521-08 7.12sE-08
93.824 95.070 96.370 97.616 98.212 99.350 99.946 100.000

5.47384 5.54653 5.62238 5.69508 5.72904 5.79621 S.83095 5.83414
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*NORTHWEST APPENDIX B B-185 B-186
People.Vislon -Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/Q PERCENTrILES
(IASED ON THE UPPER ENVELOPE OF THE
ORDERED X1/0-FREQUENCY VALUES, AND AS
PLOTTED ON A LOG-NORMAL GRAPH.)

O PERCENT OF TIME CN(/Q IS EQUALED OR EXCEEDED
03/0 WITH RESPECT TO WHEN THE KIND ELONS

SEC/CEBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HAN=C{EX GRAPH.
HANDOCECX GRAPN,
HNCXECR GRAPH.
RNDOCHECK GRAPN,
RANDCNECK GRAPHN
XAXDCWECX GRAPH,
HANDCHECX GRAPN.
HANDCNECX GRAPHs
9ANDOCECR GRAPH,
HAHNGCECX GRAPH,

O X I XQSAVE(E.1) XOIWTrC.1) XQSLOP(X.I1
I 1 -7.96393 -13.82237 -1.62612

11 2 -8.82616 .13.96152 -1.87700
I1 3 -9.50758 -14.89846 -2.27165
It 4 -10.03335 -15.25933 -2.44036

11 5 -10.10203 -18.56647 -4.00526
1i 6 -10.83848 -19.02320 -4.24202
12 7 -11.17289 -19.12908 -4.29918
11 8 -11.48682 -20.36734 -4.99577
11 9 -11.68S21 -28.34707 *9.58738
11 10 -12.12459 -30.8603S -11.07271
11 11 -12.34829 NUMXOIR). 11

SLOPE Lt -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT 1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEN-AGES.

XSAVE ( 2 ..
XSAVE ( 3)-
XSAVE ( 4) .
xSAVEC 5).
XSAVE 61.
XSAVE( 71-
XSAVE ( t) .
XSAVE C 9).
XSAVE (10) .
XSAVE 111).

.311
. 182

1.612
1.729
2.684
3.222
3 .773
4 .111
4 .532
4.728

BACX EXTRAPOLATION FOR 1 PERCENTILE.
3.735E-04 .058
2.056t-04 .175
1.527E-04 .292
9.836E-05 .583
7.470E-05 .875
5.8586-05 1.267
4.8101-OS 1.459
4.02sE-05 1.750
3.126Z-05 2.042
2.49S8-O5 2.334
2.042E-05 2.625
1.686z-05 2.917
1.409E-05 3.209
1.191E-05 3.500
1.C17E-0S 3.792
8.567E-06 4.OS4

6.384E-06 4.376
4.661C-06 4.667

0 1.0886-04 0.5
CANNUAL AVERAGE . 2.44E-06

OK. 11 FIVEIQOK). 1.08SE-04

1.000
3.000
5.000

10.000
15.000
20.000
2S.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65. 000
70.000
75.000
80.000

8.57

FIVEPR CK). 8.570
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S NORTHWEST APPENDIX B B-186 B-187
People -Vision- Solutiovis Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

______________________________________________________________________ ___________________________________________________________________________ _______________________________________________________________.

lUSNRC COCPUTER CODE-PAVAN, VERSION 2.0 RUN DATZE 11/19/2003 TIMEs 23s 4<6
/PLANr NAME. CGS METEORCLOGICAL INSTRUMENTATION

DATa PERIOD, JFD 1998.1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE oF RELEASE. GROUND LEVEM RELEASE DELTA-T lEOGHTS, 10 - 75 METERS
SOURCE OF DATA. MET DATA TAXEN FROM FRAMATOE JrD FILES FOR 96-99
COMMENTs, input files P96-99-F.inp output file. P96-99-F.out sigW.desert * P-C
PROGRAM, PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAMITER VALUES FOR THE CHI/Q CALCULATIONS FOR THE ENE SECTOR.
STABILITY WINDSPEED FREOUENCY DISTANCE TERRAIN UT Ezr PLUMZ HT SICMA-Y SIGMA-Z MEANDER-SY CHI/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCErT METERS METERS METERS METERS METERS METERS MgAXDER BLDG WAKE USED
AT 10.0 METERS CA.1411.SQ.METSRS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

a .4
8 1.0
B 2.0
B 3.0
a 4.0
B 5.0
B 0.0
B 10.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
0 1.0

D 2.0
D 3.0
D 4.0
D 5.0

D 6.0
D 8.0
0 10.0
D 13.0

.39
1.36
1.51
1.29

.91

.61

.30

.98

.61

.23

1950.
1950.
1950.
1950.
1950.
19SO.
1950.
1950.
1950.
1950.

.07 1950.

.23 19S0.

.68 1950.

.38 1910.

.45 1950.
.30 1950.
.15 1950.
.30 .950.

.Cs

.23
1.06
.45
.53
.83
.38
.68

1.06
.08

.46
1.89
2.95
3.55
1.89
1.29
1.97
1.71
3.18

.83

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950 .

0. 0. 342.4 100C.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 100c.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 242.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 142.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 100C.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 217.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.1 227.3 257.5
0. o. 257.5 227.3 257.5
0. 0. 257.8 227.2 257.0

0. 0. 19S.S 112.3 :95.5
0. 0. 191.5 112.3 195.9
0. 0. 195.5 112.3 ;95.5
0. 0. 195.5 112.3 195.S
0. 0. 195.5 112.3 195.5
0. 0. .95.5 112.3 1S9.5
0. 0. 195.5 122.3 195.5
0. 0. 195.5 112.3 19s.s
0. 0. 195.5 112.3 195.1
0. 0. :95.5 112.3 195.1

0. 0. 137.7 49.8 199.2
0. 0. 1317.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.8 144.9
0. 0. 137.7 49.8 117.7
0. 0. 137.7 49.8 137.7
0. o. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7

2.1892-06 2.1862-06 2.1862-06
9.2442-07 9.2312-07 9.2312-07
4.5718.07 4.56SE-07 4.565z-07
3.0i81-07 3.077E-07 3.0778-07
2.3242-07 2.321E-07 2.321E-07
1.0492-07 1.8468-07 1.8464-07
I.S46E-07 1.544E-07 1.S44E.07
1.159:-07 1.1517-07 1.1572-07
9.264Z-08 9.252Z-08 9.2S22-08
7.1352-08 7.1252-08 7.1252-08

1.281Z-05 1.2719-05 1.271E-05
5.407E-06 5.3658-06 5.3652-06
2.674.-06 2.653E-06 2.65S3-06
1.902E-06 1.7882-06 1.7882-06
1.359EC06 1.349E-06 1.349Z-06
1.0oIx-06 1.073E-06 1.0732-06
6.7773.07 6.72SE-07 6.7259-07
5.4192-07 5.3778-07 S.3772-07

3.414E-05 3.345c-0s 3.3432-05
1.442E-CS 1.4122-0S 1.412E.0S
7.129t-06 6.984E-06 6.984E-06
4.8052-06 4.708E-06 4.70SE-06
3.624t-06 3.552E-06 3.5512-06
2.8832-06 2.82sE-06 2.8252E06
2.412Z-06 2.363E-06 2.363X-06
1.807E-06 1.770E-06 1.770E.06
1.44sE-C6 1.415Z-06 1.42SE-06
1.1132-06 1.09CS-06 1.0901E06

7.552Z-05 1.0252-04 7.5522-05
3.189Z-05 4.3282-CS 3.1892-OS
1.587E-OS 2.140E-05 1.587E-05
1.238IS-O 1.443E-OS 1.2382-OS
1.0262.05 1.088Z-0S 1.026E-05
8.768E-06 8.6S5Z-06 8.655E-06
7.72CZ-06 7.2392-06 7.239E-06
5.785Z-06 5.4242-06 5.424E-06
4.6251-06 4.3372-06 4.3372-06
3.5622-06 3.3408-06 3.340Z-06
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1

LI
E

'I"
a

F
F

F
I
F
1
F

.4
1.0
2.0
3.0
4 .0
5.0
6a.0
8 .0

1.0.0
13.0

.4
1.C
2.0
3.0

4.0
5.0
6.0
B,.C

13.0

1.02 1950.
3.93 1950.
7.34 1950.
5.22 19SO.
3.40 19SO.
2.57 1950.
2.SO 1950.
2.87 1950.

.91 1950.

.45 1950.

1.37 1950.
4.99 1950.
6.3S 19SO.
4.39 1950.
2.12 1950.
1.21 1950.

.38 1950.

.38 1950.

.08 1950.

0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 18S.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.1 141.2
0. 0. 97.9 33.8 1129.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. C. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 255.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 SO.9
0. 0. 46.6 14.3 l50.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6
0. 0. 46.6 14.3 46.6

1.1941-04 1.9892-04 1.194E-04
5.043E-05 8.399E-05 5.043U-Os
2.5232-OS 4.153E-05 2.523E-05
2.20at-05 2.S0020-S 2.2082-0S
1.9632-OS 2.1111-OS 1.963E-OS
1.759Z-05 1.6802-05 1.6802-05
1.598S-OS 1.4052-05 :.405E-05
1.197E-OS 1.053E-CS 1.053Z-0S
9.574E-06 0.4171-06 8.4172-06
7.374E-06 6.4832-06 6.483E-06

2.155E-04 3.862E-04 2.155t-04
9.099E-0S 1.631E-04 9.099E-05
4.573E-05 8.064E-05 4.573z-05
4.391E-05 5.4361-05 4.3912-OS
4.125E-05 4.100E-05 4.100E-OS
3.t34C-OS 3.261E-05 3.261E-OS
3.5642-OS 2.72tE-OS 2.72SE05
2.671E-05 2.044E-OS 2.044E-OS
1.645E-0S 1.259E-OS 1.2552-OS

3.47SE-04 6.684E-04 3.478E-04
1.468E-04 2.822Z-04 1.4658-04
7.429E-OS 1.3962-04 7.429E-OS
8.229E-OS 9.4082-05 8.2291-05
8.420E-OS 7.095E-OS 7.095E-OS
8.270E-05 5.6452-OS 5.645E-05
7.9502-05 4.721E-05 4.721E-OS

G .4 1.47 19SO.
G 1.0 4.31 19SO0.
C 2.0 2.87 19SO.
C 3.0 1.21 1950.
C 4.0 .45 1950.
G 5.0 .30 1950.
G 6.0 .08 1950.
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lUSNRC COMPUTrER CODE-PAVAl0. VERSION 2.0 RUN CATS. 11/19/2003 TIME, 23. 4s56
/PLANdT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODs JFD 1996-1999 WINO SENSORS HEIIHTs 10.0 METERS
TYPE OF RELEAS~E CROUlOI LEVL RELEASE DELTA-T HEIGHTSo 10 - 75 METERS
SOURCE OF DATAt MET DATA TAKEN FRCEM FRAMATOME JF0 FILES FOR 96-99
CCOMEQ4SIS input file. P96-99-F.inp output files P96-99-F.out Bigma-desert * P-G
PROGRAM, PAVAJO, 10176. 8/79 REVISION, IMPLSMENTAT'ON OF REDGfLXTORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATZONS.
0 EDM SECTOR OOUNDARY DISTANCT . 1950.0 METERS
OLATERAX. PLUMS MEANDER/BUILDING WAXK CREDIT ALLOWED

AS A FUNCTION or DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WNDNSPEEDS LESS THAN 6 Nfl.
BUILDING WAKE CREDIT A=LWEDt C. .5 A. 2161. C. 70.0
CORRECTION FACTORS USED IN THlE ANNUAL AVERAGE CALCULATIONS.

OBELO0W ARE PR':NTED THE ORDERED VALUES CF CH110 AnD THE FREQUEN4CY WITH WHNICH THAT VALUE IS REACHED OR tXCEEDED.
THE TOP NUMBER IS THE C78I/O. T711 MIDDLE NUMBER IS THE FREQUENCY NOR."ALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.
0 3.4788-04 2.15SK-04 1.4682-04 1.194E-04 9.099E-0O98.229E-DS 7.5532-05 7.429E-OS 7.095K-DS 5.645Z.0S

1.471 2.840 7.2151 8.170 13.161 14.371 14.833 17.707 18.160 18.463
.06147 .11869 .29884 .34143 .55002 .60059 .61988 .73998 .79899 .77159

0 9.043K-OS 4.721K-O5 4.5738-OS 4.319-05 4.100K-OS 3.34SE-O5 3.261K-OS 3.189K-OS 2.728K-OS 2.523E-OS
22.396 22.471 28.824 33.210 35.328 35.406 36.616 38.507 38.889 46.221
.93594 .91910 1.20459 1.38790 1.47639 1.47967 1.51024 1.6092S 1.62506 1.91163

0 2.208K-I5 2.044K-OS 1.963K-O5 1.680K-OS 1.987K-0S 1.412K-OS 1.405K-OS 1.271K-OS 1.259K-0S 1.238K-OS
51.439 51.817 SS.221 S7.792 60.741 60.968 61.464 63.S39 61.614 67.169

2.14971 2.16551 2.30774 2.41520 2.33846 2.54794 2.65224 2.65536 2.69892 2.80707
O 1.253K-OS 1.026K-OS 8.65S1-06 8.417E-06 7.219E-06 6.984E-06 6.4831-C6 5.424Z-06 5.3659-06 4.706K-06

70.043 71.933 73.219 74.127 76.093 77.152 77.606 81.311 81.538 81.992
2.92717 3.00618 3.05991 3.09784 3.16002 3.22426 3.24323 3.39809 3.40758 3.42654

0 4.337K-Cl 3.S51K-26 2.3402-06 2.825E-06 2.653E-06 2.363E-O6 2.286K-06 1.7888-06 1.7702.06 1.4159-06
85.168 85.698 861.30 87.361 88.042 88.420 88.807 89.183 89.866 90.925

3.55928 3.98141 3.61617 3.65094 3.67938 3.69919 3.71136 3.72716 3.75S60 3.7993S
0 1.349E-06 1.0901-06 1.0731-06 9.232E-07 6.7251-07 5.377E-07 4.565Z-07 3.077K-0t 2.321K-0t 1.846E-07

91.379 91.454 91.757 93.118 93.269 93.572 9S.084 96.370 97.277 97.882
3.81882 3.821198 3.83462 3.89151 3.89783 3.91047 3.97368 4.02741 4.06534 4.09062

O 1.5445-07 1.1578-07 9.2521-O8 7.125E.08
98.165 99.168 99.773 100.000

4.10327 4.14435 4.16964 4.17912
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0NORTHWEST APPENDIX B B-189 B-190
People Vision Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

O X/O PERCEN'TILES
CBASED ON THE UPPER NELOPE Of THE

ORDERED X/Q-FRZCUEtJCY VALUES, AND AS
PLOTTED ON A LOG-NORKAL GRAPH.)

O PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
CHINO WITH RESPECT TO WE THE WIDM BLOWS

SEC/CITRIC METER THE TOTAL TIME INTO THIS SECTOR ON Y

RANXCECK GRAPH :
HAWDClECK GRAPH%
RANDCHECt GRAPH,
RANDCHECr GRAPH,
HANDCIECK GRAPH,
RANXDHECK GRAPH i

RAN DCHECK GRAPH.
RANDCHECE GRAPH,
HANXCHECK GRAPH,
HANDCHECK GRAPH,

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PZRCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE ( 2).
XSAVZ t 1) .
XSAVE ( 4).
XSAVE ( 5).
XSAVE t 6).
XSAVE ( 7).
XSAVEC 8).
XSAVE t 9) -
XSAVZ (10) .
XSAVE (11) .

.299

.739
1.386
1.475
2.305
2.536
2.B04
3.003
3.556
3.676

o I 1
12 1
12 2
12 3
12 4
12 5
12 6
12 7
22 8
12 9
12 10
12 11

XOSAVEIR.I) XOINTI.I) XDSLOPtK.I)
-7.96393 -13.73655 -1.78597
-8.82616 -14 .83578 -2.18577
-9.50759 -14.92596 *2.22277

-10.03335 -16.24856 -2.82364
-10.10203 -18.t9100 -4.03755
-10.83848 -21.28527 *5.23804
11.05090 -22.22259 *5.71777

-11.29960 -23.19934 -6.22906
-11.48682 -32.91046 -:1.39371
-12.34829 -70.98909 -32.49347
-12.83980 MUKXQCK). 11

BACK EXTRAPOLATION POR : PERCENSILE.
4.223E-04 .042
2.392E-04 .125
1.804E 04 .209
1.150E-04 .418
8.458E-05 .627
6.731E-05 .836
5.597E-05 1.045
4.795E-05 1.254
4.142E-05 1.463
3.357E-05 1.672
2.768E-05 1.881
2.322E-05 2.090
1.976E-OS 2.299
2.632E-05 2.507
1.343E-05 2.716
1.106E-05 2.925
8.315E-06 3.134
5.987E-06 3.343
4.3822-06 3.552

0 1.006E-04 0.5
CANNUAL AVERAGE . 2.14E-06
0E. :2 FIVEXOtX)- 1.006E-04

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60. 000
65.000
70.000
75.000
80.000
$5.000
11.96

FIVEPR(t) .11.964
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____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ ____ ___ ___ __ I

lUSNRC COEMMER CODE-PAVAII, VERSION 2.0 RUN DATE 11/19/2003 TINE; 23* 4.56
/PLANT NAMEs CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODs JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEICHTS, 10 - 75 METERS
SOURCE OF DATAt MET DATA TAE FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS, input file. P96-99-F.inp output filet P96-99-F.Out *Egma.desert * P-G
PROCRAM, PAVAN, 10/76. t/79 REVISION, IMPLEMENTATSON OF REGULATORY GUID8 1.145

OPARAYETER VALUES FOR THE CHI/Q CALCULATIONS FOR THE E SECTOR.
STABILITY WINDSFEED FREQUENCY DISTANCE TERRAIN MT EFP PLUME HT SIGMA-Y SICYA-Z MEANDER-SY -CHIQ VALUES (SEC/CtlIC METERI

CLASS METES/SEC PERCENT METERS METERS METERS HETERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1411.SQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

B .4
6 1.0

B 2.0
8 3.0
B 4.0
B S.0
B 6.0
53 8.0
B 10.0
a 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D) 1.0
O 2.0
D 3.0
D) 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D) 14.0

1 .4
1 1.0
1 2.0
E 3.0
1 4.0
1 5.0
E 6.0
1 8.0
E 10.0
E 13.0

P .4
F 1.0

F 2.0
r 3.0
F 4.0
F 5.0
F 6.0
F 8.0
F 10.0

.28 1950.
1.00 1930.
2.00 1950.

.60 :950.

.73 1950.

.53 1950.

.33 1950.

.60 1950.

.47 1950.

.20 1950.

.09 1950.

.27 1950.
.60 1950.
.33 1950.
.40 1950.
.40 1950.
.60 1950.
.67 1950.
. 07 1950.
.27 1950.

.07 1950.

.20 1950.

.47 1950.

.60 1950.

.53 1950.

.47 1950.

.47 1950.

.67 1950.

.27 1950.

.07 1950.

.57 195C.
2.33 195C.
3.33 195C.
1.93 1950.
2.13 1950.
2.67 1950.
1.93 1950.
2.27 1950.
1.20 1950.

.33 1950.

.13 1960.

1.07 1950.
4.13 1950.
6.31 1950.
5.40 1950.
5.73 1950.
2.87 1950.
2.87 1950.
2.73 1950.

.80 1950.
.40 1950.

1.37 1950.
5.00 19S0.
6.80 1950.
3.47 1950.
3.00 1950.
2.13 1950.
1.07 1950.

.13 1950.

.07 1950.

0. 0. 342.4 1000.0 142.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 142.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 142.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 19S.S 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.8 144.9
0. 0. 137.7 49.8 117.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.1

0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.0 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 S3.6

2.189E-06 2.1866-06 2.1061-06
9.2441-07 9.2311-07 9.2313-07
4.571E-07 4.s65s-07 4.5651 07
3.0821-07 3.0778-07 3.077E-07
2.324E-07 2.321E-07 2.3211-07
1.849E-07 1.8468-07 1.8461-07
1.546E-07 1.544E-07 1.544E-07
1.159E-07 1.1S7E-07 1.1571-07
9.264R-08 9.252E-08 9.252E-08
7.1353 08 7.1251-08 7.1250-08

1.281E-05 1.271E-05 1.271E-05
5.4071-06 5.365E-06 5.3652-06
2.6741-06 2.653E-06 2.653E-C6
1.802E-06 1.788E-06 1.788E-06
1.359E-06 1.349E-06 1.349g-06
1.081E-06 1.073Z-06 1.0730-06
9.045E-07 8.9751-07 8.9751-07
6.777E-07 6.725E-07 6.725S-07
5.419g-07 s.377E-07 5.3778-07
4.173E-07 4.1411-07 4.1413-07

3.414E-0S 3.345s-05 3.345t-05
1.442E-OS 1.412E-OS 1.412s-cs
7.129E-06 6.984E-06 6.9846-06
4.8051-06 4.708E-06 4.708t-06
3.624E-06 3.551E-06 3.351t-06
2.883E-06 2.82sr-06 2.82sg-06
2.412E-06 2.363B-06 2.3631-06
1.807E-06 1.7701-06 1.770t-06
1.4495-06 1.4158-06 1.4151-06
1.113.-06 1.0901-06 1.0901-06

7.552E-0S 1.0251-04 7.s521-0s
3.189E-OS 4.3281-OS 3.1891-05
1.5871-05 2.1401-0S 1.587t-05
1.2361-05 1.4431-0S 1.2381-05
1.026E-0s 1.C96E-OS 1.0261-CS
8.7681-06 8.6951-06 8.655E-06
7.720E-06 7.2391-06 7.239t-06
5.78SE-06 5.424E-06 5.424t-06
4.6251-06 4.3371E-06 4.337t-06
3.5621-06 3.340E-06 3.3400-06
2.s733-06 2.4131-06 2.4131-06

1.1941-04 1.9891-04 1.1948-04
5.0431-oS 8.399E-0S 5.043E-OS
2.5231-05 4.1538-05 2.5231-OS
2.2081-05 2.8001-05 2.2081-CS
1.963E-05 2.1111-05 1.9632-CS
1.759E-05 1.680E-05 1.6801-05
1.59SE-OS 1.4051-05 1.4050-05
1.1971-05 1.053E-OS 1.0531-05
9.5742-06 8.417E-06 8.4171-06
7.374E-06 6.4831-C6 6.4831-06

2.155S-04 3.862E-04 2.155E-04
9.0998-CS 1.6311-04 9.099E-05
4.5733-C5 8.064E-05 4.5731-05
4.3911-09 5.4363-05 4.3911-05
4.1251-05 4.10C0-05 4.100E-05
3.6341-05 3.261E-CS 3.2613-OS
3.5641-05 2.728E-OS 2.728E-OS
2.671E-05 2.044E-OS 2.044E-05
2.1351-05 1.634E-OS 1.634E-OS

3.4781-04 6.6841-04 3.4781-04
1.468t-04 2.8221-04 1.4681-04
7.429s-Os 1.396E-04 7.429E-05
8.2293-05 9.401E-05 8.229E-05
8.4203-CS 7.095E-OS 7.095B-05
8.270E-OS 5.645E-05 5.645t-05

G .4 1.41 1950.
C 1.0 4.:3 1950.
C 2.0 3.60 1950.
C 3.0 1.00 1950.
C 4.0 .87 1950.
G 5.0 .33 1950.
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Page No. Cont'd on page0NORTHWEST APPENDIX B B-191 B-192
Poople Vision Bolutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0|Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVA24, VERSION 2.0 RUN DATE. 11/19/2003 TIMEt 23i 4.56
/PLANc NAMEs COs METEOROLOGICAL INSTRUMENTATION

DATA PERIOD, .7FD 1996-1999 VIND SENSORS HEIGHTs 10.0 METERS
TYPE OF RELEASE, CROUMD LEVEL RELEASE DELTA-T HEIGHTS, 10 - 75 METERS
SOURCE OF DATAs MET DATA TAXZN FROM FRAMATOME JFD FILES FOR 96-99
COmmEHTS. if.put file. P96-99-Frinp Output MO3-. P96-99-Peuet giga-deserc * P-G
PROGRAM. PAVAN. 10/76. 8/29 REVISION, IXPLPMENTATION OF REGULATORY GUIDE 1.145

OSITE EXCLLSION BOUNDARY CALCULATIONS.
0 I SECTOR scUNDARY DISTANCE . 1950.0 HETERS
CLATZRAL PLUME MEADER/BUILDINC WAKE CREDIT ALL4WED

AS A FUNCTION OF DOWnWI=N DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LEss THAN 6 MpS.
EUILDINC WAKE CREDIT ALLOWED, C- .S A. 2661. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

CRELOW AR8 PRINTED THE ORDERED VALUES OF CHI0/ AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CH/O0. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZZD TO SHIS SECTOR.
THrE THIRD N7JMRER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.4788-04 2.1SsE-04 1.468E-04 1.%94E-04 9.099E-05 8.229E-0s 7.552E-OS 7.429E-0s 7.09SE-os 5.645E-os
1.410 2.782 6.91S 7.986 12.987 13.9S7 14.556 18.156 19.023 29.356.06687 .13188 .32784 .37861 .61565 .66306 .69007 .86074 .90183 .91763o 3.043E-0S 4.573E-05 4.391E-05 4.100E-05 3.345Z-OS 3.2612-05 3.189E-OS 2.728E-0s 2.523E-OS 2.20KE-0s23.490 30.293 33.757 36.757 36.626 38.9S9 41.293 42.360 48.893 54.2932.23359 1.43596 1.60031 1.74254 1.74581 1.84695 1.95757 2.00814 2.31787 2.573880 2.044E-OS 1.963E-OS 1.680K-0s 1.634K-0S 1.5872-0S 1.412E-OS 1.40SE-OS 1.271E-OS 1.23SE-OS 1.053E-OS54.427 60.160 63.027 63.093 66.427 66.627 69.494 69.582 71.515 74.2482.Se020 2.85201 2.98791 2.99107 3.14910 3.15858 3.29449 3.29865 3.39031 3.519890 1.026E-05 2.6ssZ-06 8.4171-06 7.2398-06 6.984E-06 6.483E-06 5.424E-06 5.36SE-06 4.70SE-06 4.337E-06

76.382 79.048 79.849 81.782 82.249 82.649 84.915 85.162 05.782 86.9823.62103 3.74745 3.78538 3.87703 3.89916 3.91812 4.02558 4.03822 4.06667 4.123560 3.SSIE-06 3.3400-06 2.825E-06 2.653E-CE 2.4:3E-06 2.363E-06 2.186E-06 1.786E-06 1.770E-06 1.4158-0687.515 87.E49 88.315 68.915 89.049 89.515 89.600 90.133 90.801 91.0664.14884 4.16465 4.18677 4.21521 4.22154 4.24366 4.25713 4.27294 4.30454 4.31719o 1.3491-06 1.090E-06 1.0732-06 9.231E-07 8.975E-07 6.72sE-o7 s.377E-07 4.56sE-07 4.141E-07 3.077E-0791.466 91.533 93.933 92.933 93.533 94.200 94.267 96.267 96.533 97.133
4.3361S 4.33931 4.35827 4.40568 4.43413 4.46573 4.46889 4.56371 4.57635 4.604800 2.3211-07 1.846E-07 I.S44E-07 1.1571-07 9.252E-08 7.22SE.03
97.867 98.400 98.733 99.333 99.800 100.000

6.63956 4.66485 4.68065 4.70909 4.73122 4.74070
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I NORTHWEST
People. Vision- Solutions

APPENDIX B
Page No. Cont'd on page
B-192 B-193

Calculation No. NE-02-03-16

Prepared by ! Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/0 PERCEJTILES
(BASED ON THE UPPER ENVELOPE OF 'MC

ORDERED X/Q- FREQUENCY VALUES, AND AS
PLOTTED ON A LOG-NORMAL GRAPH.)

O PERCENT OF TIME CHI/Q 1S EQUALED OR £XCEEDED
CHN/Q WITH RESPECT TO WHEN 'ME WIND BLOWS

SEC/CUBIC RETER THE TOTAL TIME INTO -RIS SECTOR ONLY

RANDCHECK GRAPH.
HANDCHECX GRAPHt
HANDCHECK GRAPHs
FANDCHECK GRAPHt
FLANDCHECK GRAPHa
ssNTcHVcZ GRAPNHI
HANDClECX GRAPHsgtJO9ECX GRAPH,
HANDCHECK GRAPH.
HAXDCHECX GRAPH.
HANDCHECK GRAPN,

SLOPE LT -1.0 FOR LOW PERCENAGZS.
SLOPE LT -1. 0 FOR LOW PERCETAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 POR LOW PERCENTAGES.
SLOPZ LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCElTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAG£S.

XSAVX ( 2).
XSAVg E 3).
XSAVE ( 41-
XSAVEt 5).
XSAVE 6).
XSAVEC 7).
XSAVX t 81.
XSAVEt 9).
XSAVEl1O) .
XSAVE (1 1) .

.327

.860
1.741
2.849
3.146
3.291
3.618
3.782
3.8 96
4.035

O X I
13 1
13 2
13 3
13 4
11 S
13 6
13 7
13 8
13 9
13 1D
13 11

XQSAVE(K.t Ij
-7.96393
-8.82616
-9.50758

-10.20203

* 10.83848
-11.05090
- 11.17289
- 11.48682
-11 .68521
-11.871B8
-12 .13560

4.1312-04
2.345E-04
1.7692-04
1.1412.04
8.5522-05
6.869E-05
5.713C-05
4. 942-os
4.2809-OS
3.627E- 05
3.050E- 05
2.606E-05
2.2549-OS
1.972E-05
1.663Z-05
1.372n-0o
1.091E-05
8.3182-06
5.4522- 06

0 1.1002-04

XQIrNT(K.j XQSLOP(XI)
*13.61866 -1.76264
-14.33346 -2.02554
-14.71473 -2.18S56
-17.60688 -3.55591
-20.C9266 -4.86186
.22.31064 -6.05449
-24.69171 *7.34884
-29.C3314 -9.76495
-35.98671 -13.67904
-40.48720 -16.23192

Nt4XOX(K). 11

.047
.142
.237
.474
.711
.948

1.185
1.422
1.659
1.896
2.133
2.310
2.607
2.844
3.081
3.318
3.556
3.793

4.030
0.5

BACK EXTRAPOLATION FOR I PERCENTILE.
1.000
3.000
S.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
85.000
10.SS

0AbNUAL AVERAGi - 2.47E-06
OK. 13 FIVEXOlU. 1.100Z-04 FIVEPR(t).10.547
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NORTHWEST APPENDIX B B-193 B-194
People -Vision -Solutionas Calculation No. NE-02-03-16

rPrepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATEs 11/19/2003 1SME1 23. 456
/VLA4'r lAI4Es CGS NOTEOROLCOICAL INSTRUMENTATION

DATA PER:OD* JFD 1996-1999 WINO SENSORS HI(EONT& 10.0 METERS
7YPE OP RELEASE. GROUND LEVEL RELEASE DELTA-S HEIChTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FRCM BRAMATCHE JFD FILES FOR 96-99
COMMENTS, inrput files P96-99-F.inp output file. P96.99-F.out migsna.denert * P-C
PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARAIETER VALUES FOR THE CHI/Q CALCULATIONS FOR TSN ESE SECTOR.
STABILITY WINDSPED FREQUENCY DISTANCE TERRAIN NT EFF PLUME NT SIGMA-Y SIGSA-Z MEANDER-SY *- CNI/Q VALUES (SEC/CUBIC METER)CLASS METER/SEC PEaCENT METERS METERS METERS METERS METERS METERS MEANDER BLOG WAXE USED

AT 10.0 METERS CA-1431.SO.tE7ERS

A .4 .24 1950.
A 1.0 .84 1950.
A 2.0 1.:9 1950.
A 3.0 .S 1950.
A 4.0 .19 1950.
A S.D .23 1950.
A 6.0 .23 1950.
A t.0 .42 1950.
A 10.0 .23 1950.
A 13.0 .27 19S5.

B .4 .04 l9SO.
B 1.0 .11 1950.
B 2.0 .31 1950.
B 3.0 .27 1950.
a 4.0 .27 1950.
B 5.0 .23 1950.
B 6.0 .27 1950.
B 8.o .19 1950.
B 10.0 .08 1950.
B 13.0 .15 1950.

C .4 .04 1950.
C :.0 .11 1950.
C 2.0 .34 1950.
C 3.0 .46 1950.
C 4.0 .11 1950.
C 5.0 .27 1950.
C 6.0 .27 1950.
C 8.0 .19 1950.
C 10.0 .34 1950.
C 13.0 .31 1950.

D .4 .36 1950.
a 1.0 1.49 1950.
D 2.0 1.91 1950.
D 3.0 2.45 1950.
D 4.0 2.45 1950.
D 5.0 1.80 1950.
D 6.0 2.07 1950.
D 8.0 3.94 1950.
D 10.0 1.95 1950.
D 13.0 .69 1950.
D 16.0 .08 1950.

E .4 .89 1950.
2 1.0 3.44 1950.

0 2.0 5.40 1950.
* 3.0 5.82 1950.
a 4.0 5.51 1950.
C 5.0 6.16 1950.
0 6.0 5.36 1950.
£ 8.0 5.78 1950.
E 10.0 2.45 1950.
* 13.0 .77 1950.
a 18.0 .08 1950.

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 10C0.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.9

0. 0. 195.5 112.3 195.5
0. 0. 19S.5 312.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 19S.5 112.3 195.5
C. 0. 195.5 112.3 195.5
C. 0. 195.S 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.S 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
C. 0. 137.7 49.8 155.6
0. 0. 137.7 49.8 144.9
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 237.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 127.7

0. 0. 97.9 33.0 16S.5
0. 0. 97.9 33.8 lSS.S
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.6 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 31.6 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 69.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6

2.189E-06 2.186E-06 2.386E-06
9.244R-07 9.231E.07 9.231E-07
4.S71E-07 4.565E.07 4.565E-07
3.08:1-07 3.077E-07 3.077E-07
2.324E-07 2.321E-07 2.321E-07
1.849E-07 1.846E-07 1.846E-07
1.5460-07 1.5448-07 1.544E-07
1.159C-07 1.157E-07 1.157E-07
9.2640-08 9.2s2e-00 9.252E-C8
7.135Z-08 7.12SE-08 7.125E-08

1.281E-05 1.271E-OS 1.271E-05
5.407E-06 5.365E-06 5.365E-06
2.674E-06 2.653E-06 2.653E-06
1.802E-06 1.780E-06 1.788E-06
1.359E-06 1.349E-06 1.349E-06
1.081-06 1.073E-06 1.073E-06
9.045E-07 8.97sr-07 8.975E-07
6.777E-07 6.725E-07 6.7210-07
5.419E-07 5.377E-07 5.3770-07
4.1730-07 4.141S-07 4.1410-07

3.414E-05 3.345E-05 3.345E-05
1.4420-05 1.412E-05 1.412E-05
7.129E-06 6.984E-06 6.984E-06
4.805E-06 4.708E-06 4.70SE-06
3.624E-06 3.5510-06 3.551E-06
2.8B3E-06 2.825Z-06 2.825E806
2.412E-06 2.363C-06 2.363E-06
1.6078-06 1.7700-06 1.7700-06
1.445E-06 1.415E-C6 1.4150-06
1.113Z-06 1.090E-C6 1.090E-06

7.552E-05 1.025E-04 7.552E-05
3.189E-05 4.328E-CS 3.189E-05
1.587E-0S 2.140E-05 1.S87E-05
1.238E-OS 1.443E 05 1-238E-05
1.026E-05 1.088E-05 1.026E-05
8.768E-06 8.655E-06 8.655E-06
7.720E-06 7.239E-06 7.239E-06
5.785E-06 5.424E-06 5.424E-06
4.625E-06 4.3370-06 4.337E-06
3.562E-06 3.3400-06 3.340E-06
2.5730.06 2.4130-06 2.4130-06

1.194E-04 1.989E.04 1.194E-04
5.043E-05 8.3990.05 5.043E-05
2.5230-05 4.153E-05 2.523Z-05
2.208E-05 2.600E.05 2.2080-05
1.963E-05 2.111E-05 1.963E-05
1.759E-05 1.680E-05 1.680Z-05
1.598-OS 1.405E-05 1.405E-05
1.197E-05 1.053Z-05 1.0530-05
9.5740-06 8.417E-06 8.4170-C6
7.3740-06 6.4836-06 4.483E-06
S.327E-06 4.6830-06 4.683E-06

2.l5SE-04 3.862E-04 2.158E-04
9.099E-05 1.631E-04 9.099E-05
4.573E-05 8.0640-05 4.5730-05
4.391E-05 5.436E-05 4.391E-05
4.125E-CS 4.100E-05 4.100E-05
3.834E-05 3.261E-05 3.261E-05
3.564E-CS 2.72SE-05 2.7280-05
2.6710-05 2.044E-05 2.044E-05

3.47SE-04 6.684E-04 3.478E-04
l.468E-04 2.622E-04 1.46SE-04
7.429E-05 1.39SE-04 7.4291-05
8.229E-05 9.408E-05 8.229E-05
S.420Z-05 7.095E-05 7.095E-05
8.270E-05 5.6452-05 5.645E-05

P .4 .8S 1950.
P 1.0 3.10 1950.
P 2.0 5.36 1950.
F 3.0 3.87 1950.
V 4.0 3.94 1950.
F 5.0 2.07 1950.
P 6.0 1.07 1950.
F 8.0 .54 1950.

C .4 .86 1950.
O 1.0 2.53 1950.
a 2.0 3.71 iSS0.
C 3.0 1.68 19SO.
C 4.0 .54 1950.
G 5.0 .19 l950.
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S NORTHWEST APPENDIX B B-194 B-195
PeopisleVision. Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COFPUTER CODE-PAVAN. VERSION 2.0 RUN DATEs 11119/2003 TIMEs 23. 4056
/PLANT NAME, CGS METEOROLOOICAL INSTRUMENTATION

DATA PERIODs JYD 1996-:,99 WIND SENSORS HRIGHN? 10.0 MrrERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTSt 10 - 75 METERS
SOURCE OF DATA. MET DA.A TAMEN FROM FRAMATOME JFD FILES FOR 96-99
COO04ENTS. input file. P96-99-P.inp output file. P96-99-F.out sigma-desert * P-G
PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

0SITB EXCLUSION BOUNDARY CALCULATIONS.
o ESt SECTOR BOUNDARY DISTANCE . 1950.0 METERS
OLATERAL PLUME NA.ANDER/DUILDING NAZe CREDIT ALLOWED
AS A FUNCTrON OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS TRAN 6 NPS.
BUILDINQ WAKE CREDIT ALLOWEDt C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED 'HE ORDERED VALUES O0 CHI/0 AND THE FREQaENCY WiMS WHICH TEAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMEER IS THE CHI/Q. THE MIDDLE NUMBER Is THE FREQuENCY NORYALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.4786-04 2.1558-04 1.46SE-04 1.1946-04 9.099t-05 8.2295-05 7.552E-OS 7.429s-05 7.095o-05 5.64SE0OS
.662 1.712 4.238 5.131 8.231 9.916 10.279 13.992 14.527 14.719

.07118 .14140 .35000 .42370 .67970 .81877 .l8097 1.15544 1.19969 1.21549
0 5.043E-OS 4.s73e-05 4.391E-O5 4.1006-0S 3.3456-05 3.261E-05 3.1696-05 2.720E.os 2.523E-05 2.20BE-OS

18.163 23.521 27.387 31.329 31.369 33.415 34.928 36.000 41.396 47.213
1.49994 1.94242 2.26163 2.58717 2.59045 2.76112 2.88438 2.97288 3.41851 3.89892

0 2.044E-05 1.9636-0S 1.680E-O5 1.5876-0S 1.412t 05 1.4056-0S 1.276-c05 1.238E-0S 1.0533-05 1.0263-05
47.749 53.260 59.422 61.336 61.451 66.809 66.847 69.296 75.075 77.524

3.94317 4.39029 4.90714 5.06516 5.07465 5.51712 5.52025 5.72252 6.19977 6.40204
0 8.6556-06 8.417Z-C6 7.2395-06 6.984E-06 6.483Z-06 5.424E-06 5.3652-06 4.706E-06 4.683E-C6 4.337E-06

79.323 81.773 83.839 84.104 04.949 88.891 89.006 89.465 89.542 91.494
6.S5059 6.75217 6.92354 6.95198 7.01519 7.34073 7.35021 7.38814 7.39446 7.55565

0 3.5518-06 3.340E-06 2.8256-06 2.653E-06 2.413E-06 2.3638-06 2.186E-06 1.7886-06 1.770E-06 1.4156-06
91.609 92.298 92.565 92.872 92.948 93.216 93.455 93.723 93.915 94.259

7.56513 7.62202 7.64414 7.66943 7.67575 7.69787 7.71764 7.73976 7.75556 7.76401
0 1.3491-06 1.0900-06 1.073B606 9.2316-07 8.9756-07 6.7258-07 5.3772-07 4.1656-07 4.141-07 3.0778-07

94.527 94.831 9s.063 95.905 96.173 96.364 96.441 97.627 97.760 98.431
7.80613 7.83142 7.85038 7.91991 7.94204 7.95784 7.96416 8.06214 8.07478 8.12851

0 2.3218-07 1.846E-07 1.5441-07 1.1571-07 9.2526-08 7.12SE-08
98.622 98.852 99.081 99.502 99.732 100.000

8.14431 8.16327 8.18224 8.21700 8.23597 8.25809

'91 R1
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NORTHWEST APPENDIX B B-195 B-196
People3 Vision-Bolutions Calculation No. NE-02-03-16

Prrepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O XtQ PERCINTrLES
(BASED ON -uE UPPER INVELOPE or THE
ORDERED X/Q-FREQUENCY VALUES, AND AS
PLOTTED ON A LOG-HORMAL GRAPH.)

O PERCENT OF TIME CHS/O IS EOUALE= OR EXCEEDED
CH:/Q WIT RESPECT TO WHEN THE WIHD BLOWS

SECCUBIC ME ER THE TOAL -IME INTO THIS SECrOR CNLY

HANDCHECK GRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEt 21. 1.154
UANDCHCIC GRAPHM SLOYE L- -1.0 FOR LOW PERCENTAGES. XSAVEC 3). 2.5s5
WAXDCNECX GRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 4). 4.903
NASDCHECK GRAPHe SLOPE LT -1.0 FO2 LOW PERCENTAGES. XSAVEt 5) 5.513
HAHDCHECK GRAPH SLOPE LT -1.0 FOR LOW PERCEN-AGES. XSAV2( 6). 6.398
NANHZECX GRAPH. SLOPE LT *1.0 FO2 LOW PERCEVIAGES. XSAVE( 7). 6.749
KANDCHECK GRAPH. SLOPE LST 1.0 FOR LOW PERCENTAGES. XSAVEt B). 7.337
FACECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 9). 7.552

0 K I XCSAVEtK.I) XOINT(K.l) XQSLOPIK.I)
14 1 -7.96393 -13.32810 -1.68151
14 2 -9.50759 -13.64578 -2.82133
14 3 -10.10203 -16.05955 -3.06190
14 4 -10.99428 -16.15178 -3.11765
14 S -11.17289 -17.87401 -4.19607
14 6 -11.48682 -22.49471 -7.23266
14 7 -11.68521 -26.74901 -10.07782
14 8 -22.32459 -33.38115 -24.64808
14 9 -12.34829 pr(xXQrj. 9

3.2345-04 .083 1.000
3.83 6E-04 .248 3.000
1.3B3Z-D4 .413 5.000
9.1771-05 .826 10.000
7.076E-05 3.239 1S.0D0
S.7S7s-os 1.6S2 20.009
4.8771-5s 2.065 25.000
4.241Z-05 2.477 30.000
3.530E-os 2.690 35.000
2.9526-05 3.303 40.COO
2.507E-05 3.716 45.000
2.159E-oS 4.129 50.000
1.8a2E-05 4.542 55.000
2.65CS-OS 4.955 60.000
1.466C-05 s.368 65.000
1.275ED05 5.781 70.000
2.102E-05 6.294 75.000
9.U35E-06 6.606 80.000
6.8735-06 7.019 8S.000
4.92DE-06 7.432 90.000

0 1.239E-04 0.5 6.05
CANNUAL AVERAGE . 3.37E-06
OX. 24 FZVE3C(X). 1.239E-04 FIVEPR(X). 6.0SS

-^- 4 -'
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__ __ __ _ __ __ __ _ __ __ _ __ __ __ _ __ __ __ _ __ __ _ _ __ __ _ __ __ __ _ __ __ _ __ __ __ _ __ __ _ __ __ __ _ __ __ __ __ __ _ __ __ __ _ __ __ __ _ __ __ __.___._ ___.-

SUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE, 11/19/2003 TIME. 23t 4456
/7LANT NAMEa CCS METEOROLOGICAl INSTRUMENTATION
DATA PERIOD. JFD 1996-1999 WIND SENSORS REIGNT. 10.0 METERS
TYPE OP RELEASE. GROUND LEVEL RELEASE DELTA-T REICRTS, 10 - 75 METERS
SOURCE o0 DATAs MET DATA TAKEN FROM PRAMATOM& DrD FILES FOR 96-99
CCM4ENTSi input files P96-99-F.inp output files P96-99-P.out sigma.desert * P-G
PROGRAM, PAVAN. 10/76. 8/79 REVISION, IOPLEMENTATOON OF REGULATORY GUIDE 1.14S

OPARAMETMR VALUES FOR THE CII/O CALCULATIONS FOR TilH SE SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EPF PLUME HT SIGMA-Y SIGMA-Z MEANDER-SY *CI/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WArE USED
AT 10.0 METERS CA.143I .SQ.METERS

A .4 .21
A 1.0 .73
A 2.0 1.42
A 3.0 .78
A 4.0 .5S
A 5.0 .12
A 6.0 .15
A 8.0 .17
A 10.0 .12
A 13.0 .09

1950.
1950.
1950.
1950.
1950.
1950.
1950.
1950.
;950 .
:950.

a .4
a 1.0
B 2.0
a 3.0
a 4.0
a S.0
a 6.0
a 8.0
B 10.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
o 13.0
D 18.0

.08 1950.

.23 1950.

.35 1950.

.26 1550.

.35 1950.

.15 1950.

.12 1950.

.06 1950.

.02 1950.

.03 1950.

.09 1950.

.46 1950.

.49 1950.

.20 1950.

.20 1950.

.12 1950.

.09 195C.

.20 1950.

0. 0. 342.4 1000.0 242.4
0. 0. 342.4 1000.0 342.4
0. 0. 142.4 1000.0 142.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 242.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.2 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.2 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.S 227.3 257.5
0. 0. 257.5 227.3 2S7.6
0. 0. 2S7.S 227.2 257.5
0. 0. 257.S 227.3 257.5
0. 0. 257.5 227.2 257.S

0. 0. 195.5 112.2 195.5
0. 0. 195.S 112.1 195.5
0. 0. 195.5 112.2 195.5
0. 0. 195.6 112.3 195.S
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.S
0. 0. 195.9 112.3 195.5
0. 0. 1S5.5 112.3 195.5
0. 0. 155.5 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. C. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 45.8 144.9
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 45.8 137.7
0. 0. 137.7 49.8 137.7

2.1899 06 2.1066 06 2.1862-06
9.2448-07 9.2318-07 9.2311-07
4.5711-07 4.565s-07 4.5658-07
3.081E-07 3.0778-07 3.0771-07
2.3248-07 2.3212-07 2.3218-07
1.849s-07 1.8468-07 1.8461-07
I.s46E-07 1.5448-07 1.544Z-07
1.1S95-07 1.1573-07 1.157E-07
9.264Z-08 9.2S2E1-0 9.2528-08
7.1352-08 7.1251-08 7.12S8-08

1.2811-05 1.271E-05 1.2713-Cs
5.4078-C6 5.36sc-06 5.3658-06
2.674E-06 2.6538-06 2.653e-06
1.802t-06 1.788Z-06 1.7888-06
1.3591-06 1.3495-06 1.349I-06
1.0818-06 1.0738-06 1.0738-06
9.0452-07 8.975s-07 S.97So-07
6.7778-07 6.7258-07 6.7258-07
5.4191-07 5.3778-07 5.3778-07

3.414E-05 32345c-05 3.345E-05
1.4428-05 1.412E-05 1.412E-05
7.129Z-06 6.984E-06 6.984s-06
4.80SZ-06 4.708Z-06 4.70SE-06
3.624E.06 3.5518-06 3.5511-06
2.883C-06 2.8258-06 2.82SE-06
3.4121-06 2.3633-06 2.3631-06
1.8078-06 1.770E-06 1.77CE-06
1.4453-06 1.415E-06 1.4158-06

7.5523-05 1.025E-04 7.552E-05
3.1858-09 4.328E-OS 3.189E-05
1.5878-05 2.1408-OS 1.587E-OS
1.238E-0S 1.443B-Cs 1.23SE-0S
1.0268-05 1.0888-05 1.0268-CS
t.76sE-06 8.65E8-06 8.655E-06
7.720C-06 7.23s9806 7.239E-06
s.78SE-06 5.424E-06 5.4248-06
4.6259-06 4.337E-06 4.337E-06
3.5628-06 3.3408-06 3.3402-06
2.573E-06 2.413E-06 2.413E-06

.26
1.05
4.33
4.30
3.81
2.85
2.12
1.48

.81

.46

.C6

1950.
1950.
1950.
1955.

1950.
1950.
1950.
1950.
1950.
1950.
1950.

11 RI
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E .4 .60 1950.
6 1.0 2.32 1950.
E 2.0 5.99 1950.
E 3.0 7.00 1950.
E 4.0 5.61 1950.
1 5.0 4.48 1950.
E 6.0 3.57 1950.
6 8.0 3.25 1950.
I 10.0 .90 1950.
E 13.0 .29 19SO.

P 4 .77 1950.
8 1.0 2.79 1950.
F 2.0 6.74 1950.
F 3.0 4.71 1950.
F 4.0 4.07 1950.
r 5.0 1.48 19so.
r 6.0 .58 2950.
r S.C .06 1950.

G .4 .86 1950.
C 1.0 2.53 1950.
C 2.0 6.13 1950.
C 3.0 3.63 1950.
c 4.0 2.03 1950.
C 5.0 .17 1950.
C 6.0 .06 1950.

0. 0. 97.9 33.8 185.5
0. 0. 97.9 33.8 1S.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 3S8.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6
0. 0. 46.6 14.3 46.6

1.194£-04 1.989Z-04 1.194Z-04
5.043E-05 8.399Z-05 5.043O-05
2.5236-05 4.153E-05 2.523E-05
2.20CE-05 2.800E-05 2.20BE-OS
1.963E-OS 2.111E-05 1.963E-0S
1.759E-05 1.680-05 1.6800-OS
1.5986-05 1.405C-05 1.405t-05
1.1973-05 1.0531-05 1.053Z-05
9.574E-06 8.417E-06 8.417E-06
7.374E-06 6.4833-06 6.483E-06

2.155E-04 3.862E-04 2.155E-04
9.099E-CS 1.631E-04 9.099E-OS
4.573E-05 e.064E-05 4.573E-05
4.391E-05 5.436t-05 4.391E-05
4.125E-05 4.1003-05 4.200t-05
3.234Z-05 3.261E-05 3.2616-05
3.564t-05 2.72E.-OS 2.728E-05
2.6713-05 2.044E-05 2.044E-OS

3.478E-04 6.684E-04 3.476E-04
1.468E-04 2.822E-04 1.468E-04
7.429E-05 1.3962-04 7.429Z-05
8.2293-05 9.408t-05 *.229E-05
8.420E-OS 7.095E-05 7.095Z-OS
8.270E-05 5.6459-OS 5.645E-05
7.950E-05 4.721E-05 4.721E-05

---- - -
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lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 R;?l DATEs 11/19/2003 TIKE. 23. 4s56
/PLSWT NAMEt CCS METrOROLOGICAL SNSTRUMENTATION

DATA PERIOD. aFD 1996-1999 WIND SENSORS EZIOHTs 10.0 METERS
TYPE Of RELEASE. GROUND LEVEL RELEASE DELTA.T HEIGHTSt 10 - 75 METERS
SOL'RCE OF DATA. MET DATA TAXZN FRON FRAMATOME JFD PILES FOR 96-99
COMNENTSs input files P96 99-F.inp output file, P96-99-F.out aigma.desert . P-G
PROGRAM. PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATION OF Ra..LATORY GJIDE 1.145

OSTE EXCLUSION BOUNDARY CALCULATIONS.
0 SE SECTOR BOUNDARY DISTANCE * 1950.0 METERS
O ATERAL. PLUME MEANDER/BUILDING WXMS CREDIT ALLCOWD

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT 1S FOR HINDSPEEDS LESS TXAY 6 MPS.
BUILDING WAKE CREDIT ALLOWED. C- .S A. 2161. D. 70.0
CORRECTION FACTORS USED IN TN! ANNUAL AVERAGE CALCULATIONS.

OBE-LOW ARE PRINTED T1E ORDERED VALUES OF CHI/Q AND THE FREQUENCY W1511 WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE 'OP NUMBER IS 'EE CAI/Q. 'ME MIDDLE NUMBER IS THE FREQUENCY NORMALIZED To THIS SECTOR.
TNE THIRD N..Y81E IS THE FREQUENCY WIMh RESPECT TO ALL TIVE.

O 3.4781-04 2.15$E-04 1.4663-04 1.1941-04 9.099E-05 8.2291-05 7.552E-05 7.429E-05 7.095E-05 5.64SE-05
.663 1.628 4.156 4.758 7.548 11.160 11.436 17.567 19.601 19.776

.09383 .1770S .45202 .51753 .82195 1.21602 1.24380 1.91068 2.13191 2.15088
0 5.0435-05 4.721E-05 4.5731-05 4.39se-c5 4.10CE-05 3.3451-05 3.2611-0S 3.1893-05 2.7281-05 2.5233-05

22.100 22.15s 21.9C0 33.607 37.676 37.7C6 19.16S 40.234 40.61S 46.601
2.40372 2.41004 2.14329 3.65530 4.09778 4.10106 4.26225 4.37603 4.43924 5.09031

o 2.2086-05 2.044E-05 1.9631-OS 1.68CE-05 1.5871-05 1.412Z-05 1.4085-05 1.271E-05 1.238E-OS 1.0531-05
53.804 53.862 59.471 63.946 68.275 68.363 71.937 72.013 76.314 79.569

5.95201 5.65833 6.46631 6.95504 7.42596 7.43544 7.82419 7.832S2 6.30029 8.65427
0 1.0261-05 6.655E-06 8.4171-06 7.2391-06 6.984E-06 6.483E-06 5.4241-06 5.365E-06 4.7080-06 4.3373-06

83.37s 86.223 87.124 89.245 89.710 90.001 91.483 91.715 92.209 93.023
9.06810 9.37604 9.47602 9.70674 9.75730 9.76891 9.95010 9.97538 10.02911 10.11761

0 3.551Z-06 3.340.-06 2.8253-06 2.653Z-06 2.4131-06 2.363E-06 2.1286-06 1.7881-06 1.7701-06 1.415t-06
93.226 93.691 93.895 94.243 94.301 94.418 94.624 94.666 94.973 95.176

10.13973 10.19010 10.21242 10.2S015 10.25667 10.26931 10.29177 10.32022 10.32970 10.35182
0 1.3493-06 1.073E-06 9.231E-07 0.9753-07 6.7258-07 5.377E-07 4.565E-07 3.077o-07 2.3211-07 1.646E-07

95.525 95.670 96.397 96.513 96.571 96.600 98.024 96.609 99.361 99.477
10.34975 10.40555 10.48457 10.49721 10.50351 10.50669 10.66156 :0.746a9 10.60694 10.81959

0 1.5443-07 1.157Z-07 9.252E-08 7.12SE-O8
99.622 99.797 99.913 100.000

10.83539 10.85435 10.66699 10.87648
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*NORTHWEST APPENDIX B B-199 B-200

People -Vision -Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/Q PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERZD X/0-FREQUONCY VALUS, AND AS
PLOTTED CN A LOG-NORMAL GRAPH.)

0 PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
032/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

MNDOHECX GRAPHs SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 2).
IAW)CHECX GRAPH, SLOPE LT -1.0 FCR LOW PERCENTAGES. XSAVEt 3).
HANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEI 4).
HANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC S)-
HANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTACES. XSAVE 6).
RANDCHECK GRAPH, SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 7).
HXANDHECK GRAPHs SLOPE LT -1.0 ICR LOW PERCENTAGES. XSAVZ( 8).

2.130
4.094
6 .464
7.422
9.06s
9.473
9.704

O K I XOSAVE(K.1) XQIN-CK,I) XQSLOP(K,I)
15 1 -7.96393 -12.53315 -2.46949
15 2 -9.SS350 -13.41764 -1.90570
15 3 -10.10203 -15.84968 -3.30356
15 4 -10.83848 -15.32267 -2.95614
1S 5 -11.05090 -16.86840 -4.02581
15 6 -11.48682 -22.27758 -8.07225
15 7 -11.68521 -26.27136 -11.11584
15 8 -11.83598 )INtKXOCK). 8

3.261E-04 .109
1.964E-04 .326
1.522E-04 -544
1.051E-04 1.088
8.332E-05 1.631
6.982E-OS 2.175
5.825E-05 2.719
4.999E-05 3.263
4.375E-05 3.807
3.736E-OS 4.351
3.103E-05 4.894
2.618E-OS 5.438
2.238E-05 5.982
1.937E-0S 6.526
1.713E-05 7.070
1.S05E-05 7.614
1.297E-OS 6.157
1.125E-05 8.701
9.411E-06 9.245

0 1.S89E-04 0.5
OANNUAL AVERAGE - 4.63Z-06
OK. 15 FIVEXOCE). 1.589E-04 FIVEPRIK)

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
85.000
4.60

1 4.597
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I NORTHWEST APPENDIX B B-200 B-201
People'Vision- Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN CATS. 1/19/2003 TIME. 23i 4.56
/PLANT NAMNe CGS METEOROLOGICAL :NSTRUMENTATION

DATA PERIODM JFD 1996-1999 WIND SENSORS HZ:GHTs 10.0 METERS
TYPE OF RELEASE. GROLND LEVEL RELEASE DL.-A-T HEIGHTS. 10 - 75 METERS
SOURCE O DATAs MET DATA TAKEN FROM FRAMATOME JF0 FILES FOR 96-99
COMMENTS, input file. P96-99-F.inp output files P96-99 -F.out sigma-deoert * P C
PROGRAM, PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OPARA¶ETZR VALUES FOR THE CHI/Q CALCULATIONS FOR THB SSE SECTOR.
STABILITY WINDSPEED FREQUESCY DISTANCR TERRAIN HT EFF PLUMS HT SIGMA-Y SICMA-Z MEANDER-SY CHIJQ VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG SlAKE USED
AT 10.0 METERS CA.1431.SQ. METERS

A .4 .25 19SO.
A 1.0 .89 1950.
A 2.0 2.82 1950.
A 3.0 1.79 1950.
A 4.0
A 5.0
A 6.0
A 8.0
A 13.0
A 18.0

.89 1950.
1.03 1950.

.56 1950.

.36 1950.

.03 1950.

.03 1950.

B .4 .13 1950.
B 1.0 .40 1950.
B 2.0 .66 1950.
B 3.0 .73 1950.
B 4.0 .33 1950.
B 5.0 .27 1950.
B 6.0 .10 1950.
B 8.0 .13 1950.

C .4 .C7 1950.
C 1.0 .20 1950.
C 2.0 .56 19SO.
C 3.0 .83 1950.
C 4.0 .53 1950.
C 5.0 .36 :950.
C 6.0 .23 :950.
C 8.0 .30 :950.
C 10.0 .03 I950.
C 13.0 .03 1950.

0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 lCO0.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4
0. 0. 342.4 1000.0 342.4

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 19S.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. :95.5 112.3 195.5
0. 0. 195.5 112.3 :95.5
0. 0. 19S.S 112.3 :95.5
0. 0. 19S.5 112.3 19S.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5

0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 199.2
0. 0. 137.7 49.8 197.9
0. 0. 137.7 49.8 171.1
0. 0. 137.7 49.8 155.6
0. 0. 137.7 49.8 144.9
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7

2.1899-06 2.1869-06 2.1869-06
9.244E-07 9.231E-07 9.231r-07
4.571E-07 4.565E-07 4.565E-07
3.0811-07 3.077E-07 3.077r-07
2.3241-07 2.321E-07 2.321E-07
1.8491-07 1.8461-07 1.846Z-07
1.546E-07 1.544E-07 1.544E-07
1.159E-07 1.157E-07 1.157E-07
7.1359-08 7.125E-08 7.1259-08
5.1549-C8 5.148E-08 5.1489-08

1.281E-05 1.271E-05 1.271S-05
5.407E-06 5.365E-06 5.365E-06
2.674E-06 2.653E-06 2.653E-06
1.802E-06 1.7881-06 1.788E-06
1.359E-06 1.3491-06 1.349E-06
1.081Z-06 1.0731-06 1.0732-06
9.045R-07 8.9759-07 8.975E-07
6.777Z-07 6.725E-07 6.725E-07

3.4141-05 3.345Z-05 3.3451-05
1.442E-05 1.412E-05 1.412E-05
7.129E-06 6.984E-06 6.984E-06
4.805E-06 4.708E-06 4.708E-06
3.6249-06 3.5519-06 3.551E-06
2.8838.06 2.825E-06 2.8251-06
2.4129-06 2.363Z.06 2.363E-06
1.807E-06 1.770E-06 1.77CE-06
1.445E-06 1.415E-06 1.4158-06
1.113E-06 1.090E-06 1.090E-06

7.5521-05 1.02SE-04 7.552E-05
3.189E-05 4.328Z-05 3.189E-05
1.5872-05 2.140E-05 1.587E-05
1.2389-05 1.4439-05 1.238E-05
1.0269-05 1.088E-05 1.026E-05
8.7685-06 8.655E-06 8.6551-06
7.7201-06 7.239E-06 7.2399-06
5.7859-06 5.424E-06 5.424Z-06
4.625s-06 4.337E-06 4.337E-06
3.5621-06 3.340Z-06 3.3409-06
2.5739-06 2.413Z-06 2.413E-06

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.32 1950.
1.33 1950.
4.24 1950.
4.77 1950.
4.27 1950.
2.78 1950.
1.56 1950.
1.62 1950.

.50 1950.

.10 195C.

.10 1950.

25291 RI
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r3repared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

E .4
z 1.0
E 2.0
E 3.0
a 4.0
K 5.0
Z 6.0
Z 8.0
K 10.0
E 13.0

.47 1950.
1.82 1950.
7.09 1950.
5.67 1950.
4.34 1950.
2.45 1950.
1.13 1950.
1.89 1950.

.70 1950.

.23 1950.

F .4 .75 1950.
F 1.0 2.75 1950.
P 2.0 7.02 1950.
F 3.0 5.53 1950.
F 4.0 1.86 1950.
P 5.0 .76 1950.
F 6.0 .13 1950.
r 8.0 .33 2950.

C .4 1.40 1950.
G 1.0 4.11 19S50.
C 2.0 8.35 19SO.
C 3.0 4.24 1950.
C 4.0 1.06 19SO.
C 5.0 .03 1950.

0 . 0 . 97.9 33.8 185.5
0. C. 97.9 33.8 185.5
0. 0. 97.9 33.8 183.3
0. 0. 97.9 33.8 141.2
0. 0. 97.9 33.8 119.8
0. 0. 97.9 33.8 106.3
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 158.2
0. 0. 67.6 22.0 155.7
0. 0. 67.6 22.0 109.3
0. 0. 67.6 22.0 87.7
0. 0. 67.6 22.0 75.1
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 150.9
0. 0. 46.6 14.3 147.5
0. 0. 46.6 14.3 89.8
0. 0. 46.6 14.3 66.2
0. 0. 46.6 14.3 53.6

1.1942-04 1.9M8E-04 1.194E-04
5.043E-05 6.399E-05 5.043E-05
2.523E-05 4.1S3E-05 2.523E-05
2.20SE-05 2.8008-05 2.208E-05
1.963E-05 2.111E-05 1.963E-05
1.739E.05 1.680E-05 1.68DE-05
1.598E.05 1.40CE-05 1.40SE-05
1.197E-05 1.0538-05 1.053E-OS
9.574E-06 8.4178-06 8.417E-06
7.374E.06 6.483E-06 6.483E-06

2.15SE-04 3.8628-04 2.155E-04
9.099E.05 1.6311-04 9.0S9E-OS
4.573-05 8.0648-05 4.573Z-05
4.3911-05 5.4361-05 4.391E-05
4.125E-OS 4.100E-C5 4.10CE-C5
3.834E-05 3.2618-05 3.261E-05
3.564E-05 2.728Z-03 2.728E-05
2.671E-05 2.0443-05 2.044E-05

3.478E-04 6.6848-04 3.47SE-04
1.468E-04 2.8228-04 1.4683-04
7.4298-05 1.3962-04 7.4298-05
0.2298-05 9.408E-OS 8.2298 05
8.420E-05 7.095E-05 7.095E-05
8.270Z-OS 5.645E-05 5.645E-05

25291 R1
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PeopleoVision.Solutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSICN 2.0 RUN DATE. 21/9/2003 TIME# 23. 4.56
/PLANT NAMES CGS METEOROLOGICAL !NSTRUMENTATION

DATA PERIOD, JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASg. GROUND LEVEL RELEASE DELTA-T NEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAtEZN FROM FRAMATOMI iFo F2 ES FOR 96-99
COMMENTSg input file. P96-99-F.inp ouCput file. P96-99-P.out sigma.desert * P-G
PROGRAMs PAVAN, 10/76. 8/79 REVISION, IMPLEMEN-ATION OF REGULATORY GUIDE 1.145

OSITE EXCLUSION BOUNDARY CALCULATIONS,
0 SSE SECTOR BOUNDARY DISTANCE . 1950.0 METERS
OLATERAL PLUME MEAYDSR/BUILD1NG WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWED, C. .5 A. 2961. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERASE CALCULATIONS.

CBELOW ARK PRINTED TNE ORDERED VALUES OF CQI/Q AND THE FREQUENCY WITH WHICH THAT VALUZ IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CNI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NCRMALIZED 7O THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 3.47sE-04 2.155.-04 1.468E-04 1.1941-04 9.099s-os 8.229E-05 7.552E-05 7.429K-05 7.0959-o5 5.64sE-OS
1.402 2.157 6.26S 6.738 9.488 13.730 24.053 22.404 23.464 23.497

.13373 .20569 .59760 .64264 .90496 1.30951 1.34038 2.13684 2.23790 2.24114
0 S.C423-CS 4.s73e-OS 4.1911-OS 4.100E-OS 1134SE1os 2.261E-OS 1.l89E-OS 2.7262-OS 2.s23e-0s 2.216K-OS

25.320 32.345 37.878 39.734 39.803 40.565 41.890 42.023 49.114 54.781
2.41497 3.00501 3.61282 3.78981 3.79637 3.86906 3.99548 4.00812 4.68440 5.22494

0 2.044r-0s 1.963E-OS 1.68O0-OS 1.587E-OS 1.412E-05 1.4053-0S 1.271E-05 1.23SE-OS 1.053E-OS 1.026E-OS
54.913 59.254 61.706 65.948 66.147 67.273 67.404 72.176 74.065 78.339

5.23758 S.65161 5.88549 6.2900s 6.30901 6.41647 6.42897 6.88409 7.06424 7.47195
0 8.65sE-06 8.417E-C6 7.2239-06 6.9841-06 6.4823-06 5.424E-06 S.36SE-06 4.7081-06 4.337E-06 3.5SlE-06

81.123 81.819 82.376 83.939 84.072 85.696 86.093 86.922 87.419 87.949
7.73744 7.80301 7.95235 8.00608 8.01873 8.173S9 S.211S2 8.29053 8.33794 0.38851

0 3.3402-06 2.82SE-06 2.6532-06 2.4131-06 2.3632-06 2.1861-06 1.7881-06 1.770E-06 1.415E-06 1.349E-06
88.048 88.413 89.076 89.175 89.407 09.661 90.390 90.689 90.722 91.053
8.39799 8.43276 8.49597 8.50545 8.b2758 8.55183 8.62136 8.64981 8.65297 8.68458

0 1.0901.06 1.0731-06 9.231E-07 6.97sE-07 6.7251-07 4.S65E-07 3.0771-07 2.3221.07 1.846E-07 1.544E-07
91.086 91.351 92.246 92.345 92.478 95.295 97.084 97.979 99.co6 99.569

8.68774 8.71302 8.79835 0.80784 8.82048 9.08913 9.2s980 9.34513 9.44311 9.49684
0 1.1S71-07 7.12SE-08 0.14SE-08

99.934 99.967 100.000
9.S3160 9.S3476 9.s3792
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People * Vision -Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/0 PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/O-FRECUENCY VALUES. A.D AS
PLOTTED ON A LOG-NORMAL GRAPH.)

O PERCENT OF TIME CHI/0 IS EQUALED OR EXCEEDED
CHI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBSC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANDCHECK GRAPHR
HANDCHECK GRAPH.
HANDCR£CK GRAPH.
HJUDCRECK GRAPH.
HAXDC=ECK GRAPH.
HANDCHECX GRAPH,
HANDCHICK GRAPH.
HANDCHECX GRAPH.

SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT

-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 POR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.

XSAVE I 2)-
XSAVE ( 31-
XSAVE ( 42-
XSAVE( 52.
XSAVE ( 61.
XSAVEt 7) -
XSAVE) 8I -
XSAVE ( 9).

2.135
3.610
3.787
5.648
6.286
7 .468
7.800
8.002

o K
16
16
16
16
16
16
16
16
16

I XQSAVE(X.1) XONTCK.1) XQSLOP(K[X)
1 *7.96393 -12.71:56 -1.58088
2 .9.50758 -14.16464 -2.29784
3 .10.03335 -15.67476 -3.13777
4 -10.10203 -16.95105 -3.85640
5 -10.83848 -17.08991 -3.94401
6 -11.05090 -18.51706 -4.87606
7 -11.48682 -23.85025 -t.57508
8 -11.68521 -30.96316 -13.58894
9 -11.87188 NJXQ(K) . 9

BACK EXTRAPOLATION FOR 1 PERCENTILE.
4.082E-04 .095
2.382E-04 .286
1.817E-04 .477
1.228E-04 .954
9.6O5E-05 1.431
8.00E-05 1.918
6.681E-05 2.384
5.578E-05 2.861
4.767E-05 3.338
4.0S1E-0S 3.815
3.280E-0S 4.292
2.703E-0O 4.769
2.262E-05 5.246
3.91SE-05 5.723
1.634E-05 6.200
1.368E-OS 6.677
1.148E-05 7.153
9.330Z-06 7.630

0 1.771E-04 0.5
OAHHLAL AVERAGE . 4.59E-06
0K. 16 FIVEXOCX). 1.7711-04

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
.45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000

S.24

FIVEPR(K). 5.242
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*NORTHWEST APPENDIX B B-204 B-205
People Vision * Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSIO14 2.0 RUN DA.E, 11/19/12003 TIMEs 23. 4,56
/0PLAT NJMBE, CGS METEOROLOCICAL INSTRUMENTATION

DATA PERIOD, JFD 199C-1999 WIND SENSORS HEIGHTs 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
CCMMENTSs ir.put files P96-99-F. np output files P96-99-F.out sigmra.desert . P-C
PROGRAY. PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

0PARAMETER VAWES FOR THE CHI/Q CALCULATIONS FOR THE ALL SECTOR.
STASILITY NINDSPEED FREQUENCY DISTANCE TERRAIN hT EFF PLUME HT SIGMA-Y SICMA-Z MEANDER-SY *CHI/ VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USEDAT 10.0 METERS CA.1431.SQ.METERS
A .4 .35 1950. 0. 0. 342.4 1000.0 342.4 2.189E-06 2.186t-06 2.186E-06
A 1.0 1.22 1950. 0. 0. 342.4 1000.0 342.4 9.244t-07 9.231E-07 9.231B-07
A 2.0 2.50 :9S0. 0. 0. 342.4 1000.0 342.4 4.5713-07 4.565E-07 4.5653-07
A 3.0 1.81 ;950. 0. 0. 342.4 1000.0 342.4 3.0S13-07 3.077E-07 3.077B-07
A 4.0 1.41 1950. 0. 0. 342.4 1000.0 342.4 2.3243-07 2.3212-07 2.3218-07
A 5.0 1.02 1950. 0. 0. 342.4 1000.0 342.4 1.8493-07 1.8462-07 1.8463-07
A 6.0 .58 1950. 0. 0. 342.4 1000.0 342.4 1.5463-07 1.5443-07 1.5443-07
A 8.0 .70 1950. 0. 0. 342.4 1000.0 342.4 l.lS93-07 1.157t-07 1.1573-07
A 10.0 .21 1950. 0. 0. 342.4 1000.0 342.4 9.264t-08 9.2523-08 9.2523-08
A 13.0 .09 1950. 0. 0. 342.4 1000.0 342.4 7.135E-08 7.125t-08 7.1253-08
A 18.0 .C1 1950. 0. 0. 342.4 1000.0 342.4 5.154E-08 5.14E3-08 5.1483-08

B .4 .09 1950.
B 1.0 .28 1950.
B 2.0 .63 :950.
8 3.0 .67 1950.
B 4.0 .57 1950.
B 5.0 .42 195O.
B 6.0 .23 1950.
B 8.0 .31 1950.
B 10.0 .09 195O.
B 13.0 .07 1930.

C .4 .09 1950.
C 1.0 .26 19S0.
C 2.0 .61 1950.
C 3.0 .76 1950.
C 4.0 .55 1950.
C 5.0 .48 1950.
C 6.0 .32 1950.
C 8.0 .34 1950.
C 10.0 .21 1950.
C 13.0 .07 1950.

D .4 .36 1950.
D 1.0 1.49 1950.
D 2.0 3.58 1950.
D 3.0 3.74 1950.
D 4.0 3.31 1950.
D 5.0 2.55 1950.
D 6.0 1.73 1950.
D 8.0 2.04 1950.
D 10.0 1.03 1950.
D 13.0 .4S 1950.
D 18.0 .08 1950.

B .4 .61 1950.
B 1.0 2.34 1950.
B 2.0 5.33 1950.
B 3.0 5.02 1950.
E 4.0 4.32 1950.
3 5.0 3.44 :950.
B 6.0 2.59 :950.
E 8.0 2.81 :950.
B 10.0 l.lS :950.
B 13.0 .39 :950.
B 18.0 .05 :950.

F .4 .76 195O.
F 1.0 2.77 1950.
F 2.0 5.95 1950.
F 3.0 4.56 1950.
F 4.0 3.20 1950.
I 5.0 1.58 1950.
F 6.0 .63 1950.
F 8.0 .39 1950.
F 10.0 .C7 195O.
F 13.0 .03 1950.

0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5
0. 0. 257.5 227.3 257.5

0. 0. 195.5 112.3 195.5
0. 0. 19S.5 112.3 195.5
0. 0. 19S.5 112.3 195.5
0. 0. 19S.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 19S.5
0. 0. 195.5 112.3 195.5
0. 0. 195.5 112.3 19S.5

0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.9 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7
0. 0. 137.7 49.8 137.7

0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9
0. 0. 97.9 33.8 97.9

0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6
0. 0. 67.6 22.0 67.6

0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 24.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6
0. 0. 46.6 14.3 46.6

1.2813-05 1.2713-05 1.271E-05
5.407E-06 5.3658-06 5.365E-06
2.674E-06 2.6533-06 2.6533-06
2.8023-06 1.7883-06 1.7883-06
1.3593-06 1.3493-06 1.3493-06
1.0813-06 1.0733-06 1.0733-06
9.0453-07 8.975E-07 8.975B-07
6.7773-07 6.725E-07 6.725E-07
5.4193-07 5.377E-07 5.377t-07
4.173B-07 4.141E-07 4.141E-07

3.414B-05 3.345E-05 3.345B-05
1.442t-OS 1.412B-05 1.412E-05
7.1293-06 6.984E-06 6.9843-06
4.8053-06 4.708B-06 4.708E-06
3.624E-06 3.5513-06 3.551E-06
2.B833-06 2.8253-06 2.825B-06
2.4123-06 2.363Z-06 2.363E-06
1.807E-06 1.770E-06 1.770E-06
1.4453-06 1.415E-06 1.4153-06
1.113E-06 1.0903-06 1.090E-06

1.093E-04 1.0253-04 1.025E-04
4.615E-05 4.32CZ-05 4.3283-05
2.282E-0S 2.1403-OS 2.140E-05
1.538g-05 1.443E-OS 1.443E-OS
1.1603-0S 1.088E-05 1.088E-OS
9.23C3-06 8.655E-06 8.6553-06
7.72CE-06 7.239E-06 7.239E-06
5.785E-06 5.4242-06 5.424E-06
4.625BO06 4.3373-06 4.337E-06
3.562E-06 3.340B-06 3.340E-06
2.573E-06 2.413E-06 2.413E-06

2.2633-04 1.989B-04 1.989B-04
9.553E-05 8.399Z-05 8.3993-05
4.724E-05 4.153Z-05 4.153Z-05
3.184E-05 2.800Z-05 2.800C-05
2.402E-0S 2.1113-05 2.111S-05
1.911E-05 1.680C-OS 1.680C-0S
1.598E-IS 1.405B-05 1.405E-05
1.197E-05 1.053E-05 1.0533-05
9.574t-06 8.4173-06 8.417E-06
7.3743-06 6.483Z-06 6.483E-06
5.327E-06 4.683E-06 4.683E-06

5.046E-04 3.8628-04 3.8628-04
2.131E-04 1.631E-04 1.6313-04
1.0543-04 8.0641-05 8.0643-05
7.102E-OS 5.436Z-05 5.436E-0S
5.356E-OS 4.10O-05 4.1003-05
4.2615-05 3.2613-05 3.2613-C5
3.5643-OS 2.728E-05 2.7283-05
2.6713-05 2.0443-05 2.044B-OS
2.135E-05 1.634E-05 1.634B-CS
1.6453-05 1.2593-05 1.259B-05

1.126E-03 6.6843-04 6.6843-04
4.752E-04 2.8223-04 2.822E-04
2.3503-04 1.391.-04 1.3963-04
1.5843-04 9.4083-05 9.408E-05
1.1953-04 7.095Z-05 7.095Z-05
9.5048-05 5.645Z-05 5.6453-05
7.9503-05 4.721E-05 4.7213-05
5.957g-OS 3.5383-05 3.538E-05
4.7633-05 2.8293-05 2.829E-05
3.666E-05 2.178Z-05 2.178E-05
2.65Ct-05 1.5743-OS 1.574Z-Cs

C .4
C 1.0
a 2.0
C 3.0
C 4.0
G 5.0
C 6.0
G 8.0
G 10.0
G 13.0
G 18.0

1. 05 1950.
3.07 1950.
5.65 1950.
3.12 1950.
1.37 1950.

.34 1950.

.09 1950.

.02 1950.

.01 1950.

.00 1950.

.00 1950.
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0NORTHWEST APPENDIX B B-205 B-206
Peoplei Vision Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMRPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIMEs 23. 4.56
fPLAJT tA. Es CGS METECROLOGICAL INSTRUMENTATION

DATA PERIOD4 JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS, 10 - 75 IMETERS
SOURCE OF DATA. MET DATA TAMEN M RC4 FRAMATODE JFD PILZS FOR 96-99
COMMENTS. input tile. P96-99-F.inp output file, P96-99-P.out sigea-desert * P-C
PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMMErATION OF REGULATORY GUIDE 1.145

OSITE EYCLUSION BOUNDARY CALCULATIONS,
DIRECTION-INDEPENDENT (S.R.P 2.3.4) MODEL.
MINIMUM BOUNDARY DISTANCE . 1950.0 METERS.
BUILDING YAXE CREDIT ALLOWIED C. .5 A. 2861. D- 70.0
CORRECTION FACTORS USED IrN THE ANNUAL AVERAGE CA!,CULATIONS.

OBELOW1 ARE PRINTED THE ORDERED VALUES OF CH:/Q AUD THE FRECUENCY YITH HICGH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHl/O. THE MIDDLE NUMBER IS THE FREQUENCY NORMALSZED TO THIS SEC-OR.
THE THIRD NUMBER IS THE FREOUENtCY WITH RESPECT TO ALL TIME.

0 6.684E-04 3.8622-04 2.8222-04 1.989E-04 1.63I2-04 1.396E-04 1.025E-04 9.4082-05 8.399Z-05 8.064z-05
1.046 1.805 4.870 5.477 8.243 13.891 14.254 17.377 19.719 25.673

1.04614 1.80468 4.87042 5.47724 8.24273 13.89064 ;4.25411 17.37674 19.71S71 25.67320
O 7.095E-CS 5.645E-05 5.4361-05 4.721t-05 4.328E-05 4.1S3E-05 4.1002-05 3.538E-05 3.345E-OS 3.261Z-05

27.039 27.377 31.934 32.026 33.515 38.846 42.042 42.061 42.149 43.733
27.03856 27.37674 31.93426 32.02592 33.51454 38.84639 42.04172 42.06068 42.14918 43.73262

0 2.829E-OS 2.8C02-05 2.728E-05 2.178S-05 2.140g-05 2.111E-05 2.044E-05 1.680E-05 1.634E-OS 1.574E-OS
43.742 48.764 49.393 49.396 52.977 57.298 57.683 61.119 61.188 61.192

43.74210 48.76422 49.39317 49.39634 52.97725 57.29173 57.68332 61.11384 61.18837 61.19154
0 1.443E-0S 1.412E-05 1.405E-05 1.271E-05 1.259E-05 1.082E-05 1.053E-05 8.655E-06 8.417E-06 7.239E-06

64.934 65.190 67.781 67.873 67.898 71.210 74.023 76.571 77.718 79.447
64.93363 6S.18954 67.78129 67.87295 67.89823 71.21049 74.02339 76.57080 77.71809 79.44691

0 6.984S-06 6.483E-06 5.4242-06 S.36SE-06 4.708E-06 4.683E-06 4.337E-06 3.5S1E-06 3.340E-06 2.825E-06
80.060 80.452 82.487 82.765 83.524 83.578 84.605 85.158 85.607 86.087

80.06037 80.4597 82.4S737 82.76550 83.52403 03.57776 84.60494 85.15804 85.40684 86.08725
0 2.653E-06 2.4132-06 2.363E-06 2.186E-06 1.7882-06 1.770E-06 1.415E-06 1.3492-06 1.09CE-06 1.073E-06

86.716 86.795 87.111 87.459 S8.329 88.473 88.682 89.251 89.320 89.744
86.71620 86.79522 87.11127 87.45894 88.12897 88.47347 88.68207 89.25097 89.32050 89.74402

0 9.231E 07 8.975E-07 6.7252-07 5.3771-07 4.5652-07 4.141E-07 3.077E-07 2.3212-07 1.8462-07 1.5442-07
90.967 91.201 91.5G8 91.599 94.096 94.166 95.977 97.386 98.404 98.982

90.96716 91.20103 91.50761 91.59927 94.09611 94.16564 95.97664 97.3862; 98.40395 98.98233
7 1.157E-07 9.252S-08 7.1252E-08 5.1482-08

99.687 99.899 99.994 100.000
99.68713 99.89889 99.99371 100.00000

__4. 
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8-206 B-207

Calculatlon No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X10 PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/Q0PREOVENCY VALUES, AND AS
PLOED ON A L,0-NORNAL GRAPH.)

O PERCENT OF TI7ME CN/Q IS ZOUALED OR ZXCEEDED
CKI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC YErER rdt TOTAL TINE INTO THIS SECTOR ONLY

BACZ EXTRAPOLATION FOR I PERCENTILE.
6.831t-04 1.000
3.868E-04 3.000
2.8611-04 S.000
1.799E-04 10.000
1.3151-04 15.000
1.0263-04 20.000
8.2841-05 2S.000
6.649E105 30.000
5.4013-05 35.000
4.4343-05 40.000
3.601E-05 45.000
2.9008-OS 50.000
2.335E-05 55.000
1.907E05 60.000
1.571E-os 65.000
1.272E-05 70.0C0
9.941E-06 75.000
7.446E-06 83.0C0
5.500E-06 85.000
3.757E-06 90.000

0 2.861E-04 S.0
OX. 17 FZVEXQ(X). 2.86:E-04

1.0CC
3.000
S.000

10.000
15. 000
20.000
25. 000
30.000
35.000
40. 000
45. 000
50.000
55. 000
60.000
65.000
70. 000
75.000
80.000
B5.000
90. 000
S.00

FIVEPRIX). 5.000

'1 RI
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NORTHWEST APPENDIX B B-207 B-208

People* Vlsion. Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COePUTER CODE-PAVAN. VERSION 2.0 RUN DATE. -1/19/2003 TIME. 23. 4.56
/PLARCT NAME CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. J7D 1996-1999 WIIID SENSORS REIGRT. 10.0 METERS
TYIE OF RELEASE. CROND LEVEL RELEASE DELTA-T HEIGHTS. I0 - 75 METE5S
SOURCE OF DATA. MET DATA TAKEN 1R09 ?RAKATOMS JPD FILES FOR 96-99
COMMENTS. input file, P96-99-F.inp output file. P96-99-F.out signa.desert * P-G
PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLIMENTATION OF REGULATORY GUIDE 1.145

CSITZ EXCLUSION BOUNDARY CALCULATIONS.
OFIVE PERCENT OVERALL SITE LIMIT
sUILDING WAZE CREDIT AL4WED4 C. .5 A. 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBEL0W ARE PRINTED THE ORDERED VALUES O0 CH41O AND THE FREQUENCY WITH 9d1C1 THAT VALUE IS REACHED OR EXC£EDED.
TEE TOP JUMBER IS TIE CHI/0. THE MIDDLE N'JBER IS TEE FREQUENCY NCRrALIEEO TO THIS SECTOR.
THE THIRD NUMBER IS THE FREOUENCY WITH RESPECT TO ALL TIME.

0 3.478E-04 2.l5SE-04 1.4682-04 1.l94E-04 9.099z-05 8.229E-0s 7.552E-0s 7.429E-0s 7.095E-05 5.64SE-05
1.046 l.805 4.870 5.477 8.243 11.365 11.729 17.377 18.742 19.080

1.04614 1.80468 4.87042 5.47724 8.24273 11.36536 11.72882 17.37674 18.74210 19.08027
0 5.043t-05 4.721t-05 4.573Z-05 4.391t-05 4.100E-05 3.538E-05 3.34sE.OS 3.261E-0S 3.189t-05 2.829E-os

21.422 21.514 27.468 32.026 35.221 3S.240 35.329 36.912 38.401 3S.410
21.42224 21.51390 27.46839 32.02591 35.22122 35.24019 3S.32868 36.91212 38.40075 38.41023

0 2.7281-05 2.S33E-OS 2.2081-05 2.118E-05 2.044E-05 %.963E-OS l.680E O5 1.634E-05 1.587-05 1.574E-QS
39.039 44.371 49.393 49.396 49.782 54.102 57.538 57.607 61.188 61.192

39.03918 44.37204 49.39327 49.39633 49.78191 54.10239 57.53792 57.60746 61.28837 61.19153
0 1.412E-05 1.405E-05 1.271E-CS 1.2SS1-OS l.238E.OS 1.CS3E-CS 1.026E-CS 8.655E-06 8.417E-06 7.239E-06

61.448 64.039 64.131 64.156 67.89 70.711 74.023 76.571 77.718 79.447
61.44754 64.03921 64.13089 64.15618 67.89830 70.71119 74.02346 76.57087 77.71815 79.44698

0 6.984E-06 6.483E-06 5.424r-06 5.365E-06 4.708E-06 4.6832.06 4.3371.06 3.551E-06 3.340E.06 2.825E-06
80.060 80.452 82.487 82.766 83.524 83.578 84.605 85.108 85.607 86.087

80.46013 80.45204 82.48745 82.76558 83.52412 03.57785 84.60503 85.15S14 85.60693 86.08735
0 2.653E-06 2.413E-06 2.363E-06 2.1861-06 2.78SE-06 1.770E-06 1.4152-06 1.349E-06 l.C90E-06 1.073Z-06

86.716 86.795 87.111 87.459 88.129 88.474 88.682 89.251 89.321 89.744
86.71629 86.79533 87.11139 87.45903 88.12907 88.47356 88.68217 89.25109 89.32063 89.74416

0 9.231E-07 8.975Z-07 6.725E-07 5.377E-07 4.565E-07 4.141E-07 3.077E-07 2.322E-07 1.846E-07 1.S44E-07
90.967 91.201 91.508 91.599 94.096 94.166 95.977 97.386 98.404 98.982

90.96730 91.20119 91.50777 91.59943 94.09626 94.16S79 95.97679 97.38640 98.40410 98.98248
0 1.157E-07 9.252E-09 7.125E-08 5.14SE-08

99.687 99.899 99.994 100.000
99.64729 99.89905 99.99387 100.00020

---- - - -
25291 R1



P e opl.E E *ionA , Solut ions 
B-209

Mtre e by/ Date: _Calculation 
No. NE-02-03-1 6

Prprd y at:drdiedbyDt:RvsoN.

Mohammed Abu-Shehadeh Ted Messeer| o

| 0 X/O PERMXZILES
CBAsso ON THE UPPER ErVELpC OPT

O0 ERZZ x/Q FRQsoY VALt.S AS? AS

PLO??sW ON A LX-NORMA.) GRApH.1
| PERCENT (LI T:2 CoQ IS EUALED OR EB

1 8 3 W1 T lo 2076 -10.73599O -T.9S818 5 -10.364 ( -10.71r788 xosL7341 .

| 1 6 -11.05203 -SO.10.760 -1.07087

I 8 -1-o 509o " o-70719 213.211CrSo

Is8 7 22.48682 -10.41120 -1.67087

3s t -11i 651 10.30336 o .SS0o o
,8 ,7 6.45701 Jm xo m .
3.544E.44 R.0 A"X Ex FOR 1 PERC ?Olt

. 4SE-0.4 3.000 3.000
.5504 S.00o

1.1021S.04 10.000 5.000

8.8I.51.000 15.000

6.510 20.OOD 20.000

4:1.EI ,...s 2S.000 2S.00.

4 30.000 30.0oo
4:31.1265-06 35.Ooo3500

119.540.000 40.000
.63.5 40.000

.1 10550.000 45.000
55.0o0 50.000

146.560.000 60.000

.04.565.000 65.000

117.570.000 70.000

5':4'8Zo6E,0 00.000 8.0
555.6 85.000 85.000

3.7645.06 Is.Ooo.00
0 1.655.4 50 9.0.oo

OK 8 P1VEXQ(j) 1.655r.04 FIVEPRIKx). 5.000
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0NORTHWEST APPENDIX B B-209 B-210
People 'Vision. Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

o x H:GHPR PR Ganne(t)
1 *2.61617 .44461 7.11613
2 -1.70583 4.40:94 5.S9889
3 .2.12112 .23929 3.79337
4 -3.09489 .09845 2.66485
S -3.19595 .06969 1.20432
6 -3.18703 .07101 1.52234
7 -3.07492 .10529 4.75939
8 -2.79449 .2S991 10.1S1SO
9 -2.75784 .29092 12.08469

10 -2.88451 .19602 8.67808
11 -2.83951 .22663 5.83414
12 -2.85430 .21566 4.17912
13 -2.62520 .23626 4.74070
14 -2.78871 .26460 6.25809
25 -2.65010 .40234 20.87648
16 -2.57624 .49942 9.53793

0 x HOURS ) TOHS
1 38.94827 38.94827
2 385.61000 424.55820
3 20.96170 445.51990
4 *.62413 454.14410
S 6.10482 460.24890
6 6.29645 466.54530
7 9.22302 475.76840
8 22.76829 498.53670
9 25.48497 524.02160

10 17.17099 541.19260
11 19.85268 561.04520
12 18.8919S 579.93720
13 2C.69645 600.63370
14 23.17869 623.81240
15 35.24527 659.45760
16 43.74879 702.80640

25291 R1



Page No. Cont'd on page

EN RG A PE DI BB-210 B-211

People.Visgion- Bolutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified bylDate: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

O X FIVEXO SvAM
1 1.6653-04 3.8153-06

2 1.593B-04 3.234E-06

1 1.149E-04 2.012E.06

4 5.481E-05 9.6543-07

S 2.523e-05 6.8013.07

6 2.846E-05 6.873E-D7

7 7.401E-05 1.572E-06

8 1.2993-04 3.236Z-06

9 1.315E 04 3.8092-06

SLT1VE 7IM N1N I T1MZ XQT
- .4503 -8.3803

1 8.0 -9.32477
2 16.0 -9.63691
3 72.0 -10.31424
4 624.0 -11.28672

-. 4647 -8.4229
1 8.0 -9.38926
2 16.0 -9.71140
3 72.0 -10.41041
4 624.0 -11.414C2

-. 4825 -S.7366
1 8.0 -9.73992
2 16.0 -10.07434
3 72.0 -10.40OC2
4 624.0 -11.84191

.. 4817 -9.4777
1 8.0 -10.47938
2 16.0 -10.81327
3 72.0 -11.53779
4 624.0 -12.57802

- .4309 -10.28$8
1 8.0 -11.1489
2 16.0 -11.48361
3 72.0 -12.13179
4 624.0 -11.06241

-. 4440 -20.1593
1 8.0 *11.08265
2 16.0 -11.39044
3 72.0 -12.05833
4 624.0 -12.01724

-. 4593 -9.1929
1 8.0 -10.14810
2 16.0 -10.46649
3 72.0 -11.15737
4 624.0 -12.14931

-. 4403 -8.6438
1 8.0 *9.55940
2 16.0 -9.86460
3 72.0 -10.52687
4 624.0 -11.47773

- .4277 -8.5954
1 8.0 -9.48471
2 16.0 -9.78117
3 72.0 -10.42445
4 624.0 -11.34805

25291 RI
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People. Vision B0olutionrs Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0IMohammed Abu-Shehadeh Ted Messier

10 1.0800-04 2.665E-06

11 1.088E-04 2.437E-06

12 1.006E-04 2.136E-06

13 1.100Z-04 2.473E106

14 1.239E-04 3.3701-06

15 1.S89t-04 4.635E-06

16 1.771E-04 4.5941-06

17 2.861Z-04 4.635E-06

18 1.655E-04 4.6351-06

- .4415

- 4530

- .4594

- .4526

- .4299

- .4215

- .4355

- .4917

- .4264

-8.8271

8 .8119

-8 .8863

-8.8015

-8.6982

-8.4552

-8.3370

-7.8182

-8.4110

1 8.0 -9.74520
2 26.0 -10.05123
3 72.0 -10.71529
4 624.0 -11.66871

1 8.0 -9.75396
2 16.0 -10.06798
3 72.0 -10.74938
4 624.0 -11.72770

1 8.0 -9.84150
2 16.0 -10.15990
3 72.0 -10.85080
4 624.0 -11.84276

1 8.0 -9.74258
2 16.0 -10.05627
3 72.0 -10.73696
4 624.0 -11.71426

1 8.0 -9.59207
2 16.0 -9.89004
3 72.0 -10.53662
4 624.0 -11.46495

1 8.0 -9.33176
2 16.0 -9.62394
3 72.0 -10.25796
4 624.0 -11.16825

1 8.0 -9.24261
2 16.0 -9.54449
3 72.0 -10.19955
4 624.0 -11.14005

1 8.0 -8.84064
2 16.0 -9.18146
3 72.0 -9.92102
4 624.0 -10.98285

1 $.0 -9.29770
2 16.0 -9.59326
3 72.0 -10.23459
4 624.0 -11.15539
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ONORTHWEST APPENDIX B B-212 B-213
Poople Vision*nSolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COYPUTR CODE.PAVAS. VERSION 2.0 RUN DATEt 11/19/2003 TIME. 23. 4.56
/PLANT A.Es CGS METEOROLOGICAL INSTRUENJATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASR. GROUND LEVEL RELEASE DELTA-T HEIGIMTS 10 75 METERS
SOURCE OF DATA, MET DATA TAKEN FROM FRAYATCOE JFD FILES FOR 96-99
COMMENTS, input file, P96-99-P.inp output file. P96-99-F.out sigqm.desert * P.G
PROGRAM, PAVAN. 10/76, 8/79 REVISION, 1MPLEMENTATIOV OF REGULATORY GUIDE 1.145
0 RELATIVE CONCENTRATION IX/0) VALUES ISEC/CUBIC METER)

VERSUS
AVERAGING TIME

HOURS PER YEAR MAX
0-2 HR X/D IS

DOWNWIND DISTANCE
SECTOR tMETERS)

S 1950.
SSW 1950.
S14 1950.

wSW 1950.
W 1950.

WV" 1950.
04 1950.

%Ni 1950.
N 19SO.

YNE 1950.

NE 19S0.

ENE 1950.
Z 1950.

ESE 1950.
SR 1950.

SSE 1950.
MAX X/O

EXCEED= DOWNWD
0-2 HOURS 0-8 HOURS 8-24 HOURS 1-4 DAYS 4-30 DAYS ANNUAL AVERAGE I: SECTOR SECTOR
1.671-04
1.59- 04
1.lSE-04
5.48E-05
2.52E-05
2.85-0S
7.40E-05
1.3CE-04
1.38E-04
1. C E- 04
1.091- 04
1.01E-04
1.10E-04
1.24E-04
1.59E-04
1.77E-04
1.771-04

8.92-.05
8.36E-05
5.891-05
2.81E-05
1.39E-105
1.542-CS
3.92g-IS
7.05o-OS
7. 601- O5
5.86E-05
5.81Z-05
5.321-05
5.87z-OS
6. 831-0s
*.86E-Os
9.68E-05

6.s39-CS
6.061-05
4.21-ICS
2. 0OL-CS
1. 031- CS
1.13E-CS
2.89SE-CS
s.20E-05
5.6sE-05
4.31-oS
4.24E-05
3 .87E-o5
4.29K-OS
S.07E-05
6.611-OS
7.161-05

3 .32E-OS
3.011-OS
2.04-S05
9.751 *06
5.39E-06
s.3ce-06
1.432E-05
2.68E-05
2.97E-OS
2.22Z-0S
2.15E-OS
1.94E-05
2.17E-OS
2.65Z-05
3.51E-OS
3.72E-OS

1. 25E * 0S
1.10E-05
7.2C1-06
3.45E-06
2.121-06
2.221- 06
5.291-06
1.041- 05
1.18E-05
8.961-06
8.072-C6
7.19E-06
8 .1E-06
1.0SE-05
1.411-OS
1.45E-0S

TOTAL HOURS

3.82E-06
3.23E-06
2.011-06
9.65E-07
6.80Z-07
6.67E-07
1.57E-06
3.241-06
3.811 06
2.671 06
2.441-06
2.14E-16
2.47Z-06
3.37E-06
4.63£-06
4. S9Z-06

AROUND SITE.

38.9
385.6

21.0
8.6
6.1
6.3
9.2

22.9
2S.S
17.2
19.9
18.9
20.7
23.2
35.2
43.7
702. 8

S
SSW

SSW
WSW

W
WNW

NW

NNE
NZ

ENS
z

ESE

SE
SSE

SRP 2.3.4 19S5. 2.86E-04 1.451-04
SITE LIMIT 1.65E-04 9.161-OS

OTHE FIVE-PERCENT-FOR-THE-ENTIRZ-SITE X/Q IS LIMITING.
0- -NOTEK' VALUES ON TrIS PAGE ARE APPROXIMATIONS ONLY.

CHECK THE REASONAELENESS OP THE ENVELOPES
COMPUTED FOR THE 0-2 HOUR VALUES. FOR ANY
FAULTY ENVELOPES. ADJUST THZ A8OVE VALUES.

1.031-04 4.91E-OS 1.70E-05 4.63E-06
6.62E-OS 3.59E-OS 1.43E-05 4.63E-06
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ENERGY Page No. Cont'd on pageI NORTHWEST APPENDIX B B-213 B-214
People *Vision- Solutions Calculation No. NE-02-03-16

,Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DA-Es 11/19/2003 TIMEt 23t 4s56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA SERIOD: JFD 1996-1999 WIND SENSORS NEIGHT: 10.0 METERS
TYPE OF RELEASE, CROUND LEVEL RELEASE DELTA-T NEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMAIU4E JFD FPLES FOR 96-99
C0MMENTS. input file. P96-99-P.inp output files P96-99-F.out wigu.-desert * P-C
PROG2AMit PAVAN, 10/76S 8/79 REV1SION, IMPLEMENTAtION OF REGULATORY GUIDE 1.145

0PARAMETER VALUES FOR T7z CHI/Q CALCULATIONS FOR SHE S SECTOR.
STA8ILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT ErF PLUME RT SIGMA-Y SICMA-Z MEANDER-SY * CHI/Q VALUES (SEC/CUBIC METER)

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS "MERES MEANDER BLCO WAKE USED
AT 10.0 METERS CA.1431.SO.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0

.40 4827.
1.42 4827.
3.24 4827.
2.66 4827.
2.35 4827.
1.60 4827.

.71 4827.
1.11 4827.

.04 4827.

B .4 .10 4827.
B 1.0 .31 4827.
8 2.0 .89 4827.
E 3.0 1.20 4827
B 4.0 .67 4827.
B 5.0 .49 4827.
B 6.0 .27 4827.
B 8.0 .18 4827.
B 10.0 .04 4827.

C .4 .09 4827.
C 1.0 .27 4827.
C 2.0 1.07 4827.
C 3.0 1.11 4827.
C 4.0 .76 4827.
C 5.0 .71 4827.
C 6.0 .31 4827.
C 8.0 .32 4827.

0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 10C0.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2

0. 0. 583.7 611.6 582.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 581.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 503.7 611.6 588.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.2 87.3 373.7
0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 372.4
0. 0. 312.1 87.3 345.6
0. 0. 312.1 87.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1

9.656E-07 9.651E-07 9.651E-07
4.077Z-07 4.0758-07 4.0752-07
2.0162-07 2.015E-07 2.015E-07
1.3591-07 1.358E-07 1.358E-07
1.025E-07 1.024E-07 1.024E-07
8.154E-08 8.149K-0 8.1491-08
6.820E-08 6.8168-08 6.8161-08
5.111K-08 5.108E-08 5.108E-08
4.086K-08 4.084E-08 4.084E-08

2.099E-06 2.097E-06 2.097E-06
8.864E-07 8.853E-07 8.8531-07
4.383E-07 4.3781-07 4.378Z-07
2.955E-07 2.951E-07 2.951E-07
2.228E-07 2.226Z-07 2.226Z-07
1.7730-07 1.7711-07 1.771E-07
1.483E-07 1.4811-07 1.481E-07
l.llt-07 I.110Z-07 1.110E-07
8.884r-08 8.873E-08 8.873E-08

6.595E-06 6.569E-06 6.569E-06
2.784E-06 2.773E-06 2.773E-06
2.377E-06 3.372E-06 1.371E-06
9.282E-07 9.245E-07 9.245E-07
7.000E-07 6.972E-07 6.972E-07
5.569E-07 5.547E-07 5.547E-07
4.658E-07 4.639E-07 4.639E-07
3.490E-07 3.476E-07 3.4761-07

2.29SE-05 2.706E-05 2.29SE-05
9.704E-06 1.143E-05 9.704E-06
4.816E-06 5.651E-06 4.816E-06
3.498E-06 3.809E-06 3.498E-06
2.762E-06 2.873E-06 2.762E-06
2.271E-06 2.2S5E-06 2.271E-06
1.944E-06 1.912E-06 1.912E-06
1.456E-06 1.432C-06 1.432E-06
1.164E-06 1.145E-06 1.145E-06
8.968E-07 8.820E-07 8.820E-07

D
0
D
D
D
D
D
D
D
D

.4
1.0
2.0

3.0
4.0
5.0
6.0

8.0
10.0
13.0

.49 4827.
2.00 4827.
4.66 4827.
5.91 4827.
3.06 4827.
2.71 4827.
1.82 4827.

.44 4827.

.04 4827.

.04 4827.

25291 R1



-

Page No. Cont'd on page

*NORTHWEST APPENDIX B B 214 B-215
People' Vision Solutions Calculation No. NE-02-03--16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

______________________________ _______________________________ ________________________-_
2 .4
Z 1.0
2 2.0
E 3.0
E 4.0
* 5.e
E 6.0
Z 8.0
2 10.0
E 13.0

.52 4827.
2.00 4827.
5.20 4827.
4.31 4827.
2.27 4827.
1.11 4827.

.49 4827.

.36 4827.

.13 4827.

.04 4827.

F
F

F
I F
p
P

.4 1.05 4827.
1.0 3.82 4827.
2.0 7.46 4827.
3.0 4.31 4827.
4.0 .58 4827.
5.0 .09 4027.
6.0 .13 4927.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 SS.4 309.5
O. 0. 222.0 55.4 307.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 5S.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 151.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 253.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 273.4
0. 0. 153.2 34.5 160.7
0. 0. 253.2 34.5 253.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 248.9
0. 0. 105.7 21.5 125.3

4.36E.OS 5.8742-0S 4.368-OS
1.844S-05 2.48OZ-05 1.S44V-05
9.185-06 1.226E-05 9.1SE-06
7.174E-06 8.267Z-06 7.174t-06
5.885S-06 6.235E-06 5.85g-06
4.955-06 4.96CE-06 4.955g-06
4.302g.06 4.149E-06 4.245E-06
3.224E-06 3.109E-06 3.109E-06
2.577E-06 2.486E-06 2.486g-06
1.985S.06 1.914E.06 1.914g-06

6.912Z-05 1.306E-04 B.9121-05
3.7636-05 5.514E-05 3.763E-05
1.88Og-05 2.7272-05 1.880Z-OS
1.569E-0s 1.8238-05 1.569Z-OS
1.331-0OS 1.3862-05 1.331Z-05
1.142E-05 1.103E-05 1.103E-05
1.002g.05 9.2257-06 9.225E-06

1.663E-04 2.751E-04 1.663Z-04
7.022Z-05 1.162E-04 7.0222-05
3.530E-05 5.745E-05 3.530Z-05
3.302E-05 3.872E-05 3.302E-OS
2.960E-05 2.9232-05 2.921E-05

G . 4 1.59 4827.
a 1.0 4.66 4827.
a 2.0 12.04 4827.
a 3.0 3.95 4827.
O 4.0 .36 4827.
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NORTHWEST APPENDIX B B-215 B-216
PeopleoVision *Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

lUSNRC COPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TINEs 23. 4.56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMEN.ATION

DATA PERIOD. JFD 1996-1999 UIND SENSORS HEIGHT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 MVE=RS
SOURCE OP DATA, MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COWMENTS. input file, P96-92-F.inp output tilet P96-99-F.out sl9nw.desert * P-G
PROGRAM; PAVAN. 10/76. 8/79 REVISION. IMPLEYENTATION OF REGULATORY GUIDE 1.145
OLOW POPULATION ZONE CALCULATIONSs
0 S SECTOR sOUNDARY DISTANCE - 4827.0 METERS
OLATERAL PLUME MEANDER/EUILDINO WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWED. C- .S A- 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANWNAL AVERAGE CALCULATIONS.

OSELOW ARE PRINTED THE ORDERED VALUES OF CNS/Q AND THE FREQUENCY MITH WHICH THAT VALUE IS REACHED OR EXCERDED.
THE TOP U2nBER IS 'THE CHI/Q. THE 1IDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SZCTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TInE.

0 1.663E-04 8.912E-05 7.022E-05 4.368E-05 3.763E-OS 3.s30E-OS 3.302E-05 2.921E-05 2.29SE-05 1.8S0E-05
2.S91 2.639 7.302 7.820 11.640 23.722 27.673 28.029 28.517 35.978

.11324 .16780 .51965 .55651 .82831 1.6t798 1.96927 1.99456 2.02928 2.s6026
0 1.844E-05 1.569E-0O 1.331E-OS 1.103E-05 9.704E-06 9.225E-06 9.18SE-06 7.174E-06 6.569E-06 5.885E-06

37.977 42.285 42.862 42.951 44.950 45.083 50.280 54.588 54.680 56.94S5
2.70248 3.00906 3.05014 3.05647 3.19869 3.20817 3.57796 3.80453 3.89109 4.05228

0 4.95SE-06 4.816E-06 4.1495-06 3.498E-06 3.109E-06 2.7735-06 2.7623-06 2.4860-06 2.272E-06 2.097E-06
58.055 62.719 63.207 69.114 69.470 69.736 72.801 72.934 75.643 75.746

4.13129 4.46315 4.49791 4.91827 4.943SS 4.962S2 5.11059 5.19008 5.38287 5.39016
0 1.914Z-06 1.912E-06 1.432E-06 1.371E-06 1.145Z-06 9.651E-07 9.245E-07 8.8s3E-07 8.820E-07 6.972z-07

75.790 77.611 78.055 79.121 79.166 79.570 80.680 80.991 81.035 81.790
5.39332 5.52290 5.55451 5.63036 5.63152 5.66227 5.74128 5.76341 S.766S7 5.82030

0 5.547E-07 4.639E-07 4.378E-07 4.075E-07 3.476E-07 2.9515-07 2.2262-07 2.01SE-07 1.771E-07 1.4915-07
92.501 82.812 83.700 85.121 85.432 86.631 87.298 90.540 91.028 91.295

s.87087 5.89299 5.95620 6.05734 6.07946 6.16400 6.21221 6.44293 6.47769 6.49666
0 1.358E-07 1.11CC-07 1.0245-07 8.873E-08 8.149E-08 6.2165-08 5.1085-08 4.004Z.08

93.960 94.137 96.491 96.536 98.135 98.845 99.9S6 100.000
6.68629 6.69893 6.8s644 6.86960 6.98338 7.03395 7.11297 7.11613
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*NORTHWEST APPENDIX B B-216 B-217
People Vision- Bolutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh ITed MessierI

0 X/O PERCESTILES
(BASED ON THZ UPPER ENVELPE OP INX

ORCERED X/OFROO -ECY VALUES. AO AS
PLOTTED CS A LOG-NORMAL GRAPH.)

o PERCENT OF TIME CHl/0 IS EqUALED OR EXCEEDED
CNI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TOME IETO THIS SECTOR ONLY

HANDCHECX CRAPH.
HANDCHECK GRAPH.
HAWMECK GRAPHa
HANDCUECK GRAPH&
HANDCHECK GRAPHB
HANDCHECK GRAPH.
HAHODCHECK GRAPH .
HAB CECK GRAPHs
HANDCHECX GRAPH.

SLOPE LT -1.0 POR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1*0 FOR LOW PERCENTAGES.

SLOPE LT -1.0 FOR LOW PERCENTAGES.

SLOPE LT -1.0 FOR LOU PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVS( 2).
XSAVE( 3).
XSAVE f 4).
XSAVE( s.
xSAVEt 6).
XSAVE( 7l.
XSAVE 8) .
XSAVE ( 9).
XSAVE (I 0) -

1.967

3.00O
3.581
4.460
4.915
s.177

5.379
s.519
6.980

0 K I XQSAVE(X.I)
. I -8.70159

1 2 -10.31825
1 3 -11.06239
1 A -11.84509
1 5 -12.24366
1 6 -12.56327
1 7 -12.79953
1 a -12.99534
l 9 -13.16756
l 10 -16.32274

XQINT(X.l) XOSLOP(X.I)
-13.67355 -1.62833
-18.00425 -4.11827
-23.82999 -6.79170
-22.67129 -6.13508
-23.93040 -6.87592
-28.03181 9.35678
-29.76929 -10.42406
-34.85218 -13.58279
-55.44002 -26.47856

HUMQIKf). 10
BACK EXTRAPOLATION FOR 1 PERCENTILE.

2.078E-04 .071
1.210E-04 .213
9.230E-05 .306
6.244C-OS .712
4.895s-05 1.067
4.0869-OS 1.423
3.534E-05 1.779
2.s77E-0s 2.135
2.2013-os 2.491
1.735z-os 2.846
1.3013-05 3.202
9.426z-06 3.55s
7.022Z-06 3.914
s.4715-06 4.270
4.2846-06 4.625
3.3025-06 4.981
2.3736-06 5.337
1.2s3t-06 5.693
5.737Z-07 6.049
2.6596-07 6.405

0 7.6473-os 0.5
OANNUAL AVERAGE . 6.01S-07
Ox. 1 PFVEXOIK). 7.6417-05

1.000
3.000
5.000

10.000
15.000
20.000
2S.000
30.000
35. 000
40.000
45.000
50.000
55 .O0
60.000
65.000
70.000
75.000
S0.000
85.000
90.000
7.03

P2VEPR(K). 7.026
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ENERGY Page No. Cont'd on page0 NORTHWEST APPENDIX B B-217 B-218
Poople Vision- Solutions Calculation No. NE-02-03-16

, Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMVUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIME, 23# 4:56
/PLAST NAME. CGS METEOROLGICAL INSTRUMENTATION

DATA PERIOD. JPD 1996-1999 WIND SENSORS HEIGNHT 20.0 METERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-T REIGHISi 10 - 75 METERS
SOURCE OF DATA: MET DATA TAMEN FROM FRAMATC#E JPD FILES FOR 96-99
COM4ENTSe input file. Ps6-99-P.inp output files P96-99-P.out sigma.desert * P-C
PROGRAM. PAVAN. 10/76. 8/79 REVISION, IMPLEnENTATION oF REGULATORY GUIDE 1.14S

OPaRAMETER VALUES FOR THE CNI/Q CALCULATIONS FOR THE SSW SECTOR.
STABILITY WINDS7EED FREQUENCY DISTANCE TERRAIN NT EPF PLUME NT SIGMA-Y SIGYA-Z MEAYDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A S.C
A 6.0
A 8.0
A 10.0
A 13.0

.63
2.20
3.39
2.60
2.09
1.38

.51
1.02

.06

.11

a .4 .15
h 1.0 .45
a 2.0 .73
B 3.0 1.02
5 4.0 1.02
a 5.0 .56
B 6.0 .1l
8 8.5 .11
a 13.0 .l1

4827.
4827.
48127.
4827.
4827.
4827.
4827.
4027.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4027.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4527.
4827.
4827.
4827.
4827.

0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0

o. 0. S83.7 611.6
0. 0. 583.7 611.6
0. C. 583.7 611.6
0. 0. 583.7 611.6
0. 0. 583.7 611.6
0. 0. 583.7 611.6
0. 0. 583.7 611.6
0. 0. 583.7 611.6
0. 0. 583.7 611.6

0. 0. 443.3 256.4
0. 0. 441.3 256.4
0. 0. 443.3 256.4
0. 0. 443.3 256.4
0. 0. 443.3 256.4
0. 0. 443.3 256.4
0. 0. 443.3 256.4
0. 0. 443.3 256.4
0. 0. 443.3 256.4

0. 0. 312.1 07.3
0. 0. 312.1 87.3
0. 0. 312.1 87.3
0. 0. 312.1 87.3
0. 0. 312.1 87.3
0. 0. 312.1 07.3
0. 0. 312.1 87.3
0. 0. 312.1 87.3
0. 0. 312.1 87.3
0. 0. 312.1 87.3

776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2

583.7
583 .7
583.7
S83.7
583.7
583.7
583.7
583 .7
583.7

443.3
443.3
443.3
443.3
443.3
443.3
443.3
443.3
443.3

373.7
373.7
372.4
341.6
330.1
319.4
312.1
312.1
312.1
312.1

* CN1/Q VALUES ISEC/CUIsC METERI
MEANDER BLLG WAKE USED

CA-1431 .sQ.XETERS

9.656E.07 9.6S1E-07 9.6s12-O7
4.077E-07 4.0759-07 4.0752-07
2.016K-07 2.O1SE-07 2.O1SE-07
1.359E-07 1.35SE.07 1.358K-07
1.025E-07 1.024K-07 1.024E-07
8.154E-08 B.149E-08 8.149KE-C
6.820E-08 6.816E-CO 6.816E-OS
5.111E-0S 5.108E-08 5.100E-08
4.086E-O 4.084E-OS 4.084E-08
3.147E-CS 3.14sE-.0 3.145K-08

2.099E-06 2.097E-06 2.097E-06
8.864E-07 8.813E-C7 8.853E-07
4.383E-07 4.3782-07 4.3782-07
2.5ssE-07 2.951K-07 2.953-EC7
2.228E-07 2.226E-07 2.226E-07
1.773E-07 1.771E-07 1.771E-07
1.483E-07 1.481E-07 1.461E-07
1.1112.07 1.110KE07 1.11OE-07
6.842r-0s 6.833K-0 6.8332-0C

6.5959-06 6.569E-06 6.569E-06
2.7842-06 2.7732-06 2.773K-06
I.377E-06 1.371K-a6 1.371E-06
9.282K-C7 9.24SE-07 9.24KE-07
7.000Z-07 6.9722-07 6.972E-07
5.569K-07 5.547K-C7 5.S47Z-07
4.658K-07 4.639E-C7 4.635EK-7
3.4902-07 3.476E-07 3.476E-07
2.791E.07 2.7800-07 2.780K-07

2.298E-05 2.706Z-05 2.298K-O0
9.704Er06 1.143K-05 9.704E-06
4.816E-C6 5.6511-06 4.816E-06
3.498E-06 3.809K-06 3.498E-06
2.762E-06 2.873E 06 2.762E-06
2.271E-06 2.285E-06 2.2712-06
1.944E-06 1.912E-06 1.912E-06
1.456E-06 1.432E-06 1.432E-06
1.164E-06 1.145E-06 1.145E-06
8.968E-07 8.82CE-07 8.820E-07

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0

.20

.56
1.07
1.02

.85

.62

.17
.11
.11

.44
1.81
3.84
4.12
3.33
1.81

.85

.68

.45

.06
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* .4 .51 4B27.
E 1.0 1.98 4827.
a 2.0 5.19 4*27.
I 3.0 4.46 0827.
Z 4.0 1.86 4827.
3 5.0 .56 4827.
3 6.0 .23 4827.
3 8.0 .73 4827.
E 10.0 .73 4827.

F . 4 .98 4827.
P 1.0 3.56 4827.
F 2.0 7.96 4827.
F 3.0 3.61 4827.
F 4.0 .45 4827.
F 5.0 .06 4827.

a .4 1.98 4827.
G 1.0 5.81 4827.
C 2.0 14.C6 4827.
a 3.0 4.23 4827.
C 4.0 .45 4827.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 307.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 59.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 S5.4 222.0

0. 0. 153.2 34.5 243.5
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 253.2 34.5 173.4
0. 0. 153.2 34.5 160.7

0. 0. :05.7 21.5 210.1
0. O. :05.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 :48.9
0. 0. 105.7 21.5 12S.3

4.368E-05 5.874B-05 4.3683-05
1.8443-05 2.4802-05 1.8443-05
9.185E-06 1.2263-05 9.1858-06
7.174g-06 8.2673-06 7.174E-06
5.885B-06 6.235E-06 5.885E.06
4.9553-06 4.9602-06 4.9558-06
4.3023-06 4.1493-06 4.149B-06
3.2124-06 3.109B-06 3.109E-06
2.577E-06 2.486E-06 2.486t.06

8.S12g-05 1.306E-04 8.912E-05
3.763E-05 5.5143-05 3.763E.05
1.8803-05 2.727E-05 1.880-OS
1.5693-05 1.8189-OS 1.5693-05
1.331E-OS 1.386E-05 1.331E-05
1.142E-05 1.1033-05 1.103E-05

1.663Z-04 2.751E-04 1.663E-04
7.022E-05 1.162E-04 7.022E-05
3.53CE-05 5.745E-05 3.530-OS
3.302E-05 3.872t-05 3.302E-05
2.960Z-05 2.921E-05 2.921-.05
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lUSNRC COcPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. :1/19/2003 TIME. 23. 4.06
/PLANT NAHEs CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIODs JFD 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAXEN FROM FRAMATOHE JPD FILES FOR 96-99
CO9MENTS. input file, P96-99-F.inp output file. P96-t9-F.out Ignm.desert * P-C
PROGRAM. PAVAN. 10/76, 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

CLOtW POPULATION ZONE CALCULATIONS,
0 SSW SECTOR BOUNDARY DISTANCE . 4027.0 METERS
OLATERAL PLUME MEANDER/BUILDING WAKE CREDIT ALLOWED

AS A FI.CTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WIlNDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWED. C. .5 A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED .
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.663E.04 8.912L-5 7.022E-05 4.368E-OS 3.763E-05 3.530E-05 3.302E-05 2.921E-05 2.298E-05 1.880E-05
1.984 2.960 8.774 9.286 12.842 26.899 31.132 31.583 32.024 39.984

.11109 .16570 .49124 .51990 .71901 1.50599 1.74304 1.76832 1.79301 2.23865
0 1.844E-05 1.569E-05 1.3311-05 1.103E-05 9.704E-06 9.185E-06 7.174E-06 6.569E-06 5.885E-06 4.955E-06

41.960 45.629 46.060 46.137 47.943 53.137 57.596 57.791 59.654 60.219
2.34927 2.55471 2.57999 2.58315 2.68429 2.97506 3.22475 3.23567 3.33997 3.37157

0 4.816E-06 4.149E.06 3.498B-06 3.109E-06 2.773E-06 2.762E-06 2.4t6E-06 2.271E-06 2.0972-06 1.912E-06
64.057 64.283 68.404 69.138 69.702 73.033 73.767 75.573 75.722 76.569

3.58649 3.5S913 3.82986 3.87094 3.90255 4.08902 4.13011 4.23125 4.23958 4.28699
0 1.432B-06 1.371E-06 1.1452-06 9.6S1B-07 9.245E-07 8.853E.07 8.820E-07 6.972E-07 5.547E-07 4.639E.07

77.246 78.319 78.770 79.396 80.412 80.864 80.920 81.767 82.388 82.557
4.32491 4.38496 4.4:025 4.44529 4.50218 4.52746 4.53062 4.57803 4.61279 4.62228

0 4.378E-07 4.075E-07 3.476E-07 2.9S5E-07 2.7802-07 2.2268-07 2.01SE-07 1.771E-07 1.481E-07 1.358E-07
83.291 85.492 85.605 86.621 86.734 87.750 91.137 91.702 91.815 94.412

4.66336 4.78663 4.7929S 4.84984 4.85616 4.91305 5.10268 5.13429 5.14061 5.28599
0 1.110B-07 1.024E-07 8.149E-08 6.833E-08 6.816E-08 5.10t0-08 4.084E-08 3.145E-08

94.524 96.613 38.194 98.307 98.815 99.831 99.887 100.000
5.29232 5.40926 5.49775 5.50407 5.53252 5.58941 5.59257 5.59889
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o X/Q PERCtNTESxs
tBASED ON THE UPPER ENVELOPE OP NHE

ORDERED X/Q-FREQUEA'Cr VALUES, AND AS
PLOTTED ON A LOC-SORYAL GRAPH.)

o PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
CHIN/ WM7h RESPECT 7T0 WHEN 'HE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANDCHECK GRAPH.
HANDMtECK GRAPHN
HANDCHECX GRAPH.
HANDCNECX GRAPH.
HANDCNECK CRAPHN
HANDCHECK CRAPH.
HANDCHECX GRAPH,
RANDcHeCX GRAPH,

0 K I XQSAVE(K.13 XQIONT(.1) XQSLOPIX.3)
2 1 -8.70159 -13.91434 -1.70398
2 2 -10.31625 -20.17685 -4.67142
2 3 -11.06239 -26.C4000 -7.67642
2 4 -21.84509 -27.22375 -8.31658
2 5 -12.24366 -28.82149 -9.20361
2 6 -12.79953 -34.11397 -12.24380
2 7 -12.99534 -61.30417 -28.00768
2 * -13.16756 *SO.09748 -26.14191
2 9 -16.09403 NU¶XO(K). 9

SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT
SLOPE LT

*1.0 FOR LOW PERCENfrAGES.
-1.0 FOR LOW PERCENTAGES.
-1 0 FOR LoW PERCENThAGES.
-1.0 POR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCENTAGES.
-1.0 FOR LOW PERCESNAGES.
-1.0 FOR LOW PERCENTAGES.

XSAVE ( 2) -
XSAVE ( 31-
XSAVZ ( 4) .
XSAVEC S)-
XSAVEC 6) -
XSAVE C 7) .
XSAVE 6 ) .
XSAVE ( 9).

1.741
2.552
3.222
3.583
4.086
4 .228
4.284
5.4 09

BACK EXRAPOLTIOMN FOR ; PERCENTILE.
2.3373-04 .056
1.342E-04 .168
1.0173-04 .280
6.93CE-05 .560
5.3329-0S .840
4.439E-OS 1.120
3.33Z9-OS 1.400
3.36Ze-05 1.680
2.641Z-05 1.960
2.0388-os 2.240
1.613E-05 2.519
1.1E89-05 2.799
8.397E-06 3.079
6.160Z-06 3.359
4.5293-06 3.639
3.311E-06 3.919
2.3723-06 4.199
1.1128-06 4.479
5.221E-07 4.759
2.5373-07 5.039

0 7.3041-05 o.s
GANNUAL AVERAGE S.OSE-07
OK. 2 FIVEXQ(xK) 7.304Z-OS

1.000
3.000
5.000

10.000
15 .000
20 .000
25. 000
30.000
35. 000
40. 000
45.000
50.000
55. 000
60.000
65.000
70. 000
7s.000
80.000
8s.000
90.000

8.93

FIVEPR(E). 8.930
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IUSRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIME, 23. 4.56/PLAUN NAMEi CGS METEOROLOGICAL INSTBUMENTATION
DATA PERIOD. J3D 1996-1999 WIND SENSORS HEIGHT, 10.0 METERS
TYPE OF RELEASE. CROWIUD LEVEL RELEASE DELTA-T HEIGHTS. 10 - 7S METERS
SOURCE OP DATA* MET DATA TAMN FROM rRAMATOME JFD PILES FOR 96-99
CCOMI.TS, input files P96-99-F.inp output files P96-99.P.out sigma-desert . P-C
PROGRAM. PAVAN. 10/76. 8/79 RlVISION. IMPLEMKNDATION OF RECLATORY CUIDE 1.145

OPARAMESER VALUES FOR THE Ci1/O CALCULATIONS POR THE SW SECTOR.
STABILITY WIt=SPEED FREQUENCY DISTANCE TERRA:N Nr EPP FLUME UT SIGMA-Y SICMA-Z rNEAxSDR-SYCLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS

A. 10.0 METERS

*04C/0 VALUES (SEC/CUBIC METERI
MEANDER 0LDG WAKE USED

CA-1431 .SQ.ETERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0

.71
2.50
4.25
3.42
1.58

.92
.42
.83
.27

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

E .4 .03 4827
8 1.0 .08 4827.
8 2.0 .92 4827
8 3.0 1.25 4A27
a 4.0 .83 4827
B 5.0 .67 4827.
B 6.0 .08 4827.
B 8.0 .17 4827.

C .4 .23 4827.
C 1.0 .67 4827.
C 2.0 .92 4827.
C 3.0 .92 4827
C 4.O .2s 4827.
C 5.0 .42 4827
C 6.0 .25 4827.
C 8.0 .17 4827.

0. 0. 776.2
0. 0. 776.2
0. 0. 775.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2

0. 0. 583.7
0. 0. 583.7

0. 0. 583.7
0. C. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7

0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3

0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

611.6
611.6
611.6
611.6
611.6
611.6
611.6
611.6

256.4
256.4
256.4
256.4
256.4
256.4
256.4
256.4

B7.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3

776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2

583.7
583 .7
583.7
583.7
583.7
583.7
583.7
583.7

443.3
443.3
443.3
443.3
443.3
443.3
443 .3
443.3

373.7
373.7
372 .4
345.6
330.1
319.4
312.1
312.1
312.1
312.1
312.1

9.656EK07
4.077E-07
2.016E-07
1.359s-07
1.02SE-07
t.2S41-08
6.20KE-os
5.21IS-08
4 .086E-Ct

2.099KE06
8.864Z-07
4 .383E-07
2.955KE07
2 .228E-C7
1.773E-07
1.483E-07
1.211E.07

6.59SE-O6
2 .784K-06
1.377E-06
9.282E-07
7 .00OE-07
5 .569E-C7
4 .658E.07
3.490E-07

2 .298E-OS
9.704E-06
4.816E-06
3 .49SE-06
2.762K -06
2 .271K-06
1.9441-06
1.456E-06
1.164E-06
8.968g-07
6.479t-07

9.6s1E-07
4.075E-07
2.0151-07
1.3581-07
1.024E-07
8.149E-Ot
6.816Z-08
5.108K-OS
4.084E-Ot

2.097£-06
8 .8S3E-07
4.378K-C7
2.951C-07
2.2262-07
1.711E-07
1.489E-07
1.1lE-07

6.569E-06
2 .773E-06
1.371E-06
9.245E-07
6.972E-07
5.547E-07
4 .639E-07
3.476E-07

2 .706E-OS
1.143E-OS
5.651E-06
3 .809E-06
2.873Z-06
2.285E-06
1.9121-06
1.4321-06
1.1451-06
8 .820E-07
6.372e-07

9.651E-07
4.07SE-07
2.015E-07
1.358E-07
1.0241-07
8.149E-08
6.816 -08
5.108E-OS
4.084E-08

2.097E-06
8.853E-07
4.37eE-07
2.95 1-07
2.226K-07
1.771E-07
1.481E-07
1 .110K-07

6.569E-O0
2.773E-06
1.371K-O06
9.24SE-07
6.972E-07
S.547E -07
4.639K-07
3.476E-07

2 .298E-OS
9.704Z-06
4 .816E-06
3.4981-06
2.762K-06
2.271K-O6
1.912E-C6
1.432E-06
1.145K-06
8 .820K-07
6 .372E-07

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D t.0
D 10.0
D 13.0
D 18.0

.53
2.17
4.42
4.50
3.33
2.83
1.33

.33

.S0

.33

.17

I's27.
4t27 .
4827.
4827.40237.
4827.
4827.
4827.
4827.

4 27 .
4827.
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__ __ _ __ _ __ __ _ __ _ __ _ __ __ _ __ _ __ _ __ __ _ __ _ __ _ __ __ _ __ _ __ _ __ __ _ __ _ __ __ _ __ _ __ _ __ __ _ __ _ _ _ __ __ _ __ _ __ _ __ __ _ __ _ __ _ __ __ _ __ __,

2 .4
& 1.0
a 2.0
r 3.0
E 4.0
* 5.0
a 6.0
x 8.0
2 10.0
g 13.0

.50 4827.
1.92 4827.
5.25 4827.
4.50 4827.
3.83 4827.
1.25 4827.

.25 4827.

.50 4827.

.58 4827.

.08 4827.

7 .4 .98 4827.
2 1.0 3.58 4827.

F 2.0 5.83 4827.
P 3.0 3.33 4827.
P 4.0 1.83 4827.
F 5.0 .25 4827.

0 .4 1.79 4827.
a 1.0 5.25 4827.
G 2.0 8.83 4827.
o 3.0 4.75 4827.
o 4.0 1.58 4827.
C 5.8 .2s 4827.

0. a. 222.0 55.4 309.5
0. 0. 222.0 55.4 309.S

0. 0. 222.0 55.4 307.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 S5.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 1S3.2 34.5 160.7

0. 0. 0CS.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 22.5 117.7

4.3681-05 s.8741-OS 4.3681-05
1.844E-05 2.4802-OS 1.844Z-05
9.1852-06 1.2261-OS 9.1851-06
7.1742-06 8.2673-06 7.1741-06
5.80sE-06 6.235s-06 5.885E-06
4.9s5s-06 4.9603-06 4.955s-06
4.3323-06 4.1495.06 4.1492-06
3.224Z-06 3.1098-06 3.1092-06
2.5772-06 2.4863-06 2.4862-06
1.9658-06 1.9143-06 1.5141s-06

8.912E-05 2.3068-04 8.9122-os
3.763C-05 5.514E-05 3.763Z-0S
1.680Z-0S 2.727E-OS 1.8803-OS
1.569Z-05 1.838E-05 1.569Z-05
1.331Z-05 1.386E-OS 1.331E-oS
1.1421-CS 1.103E-0S 1.103E-OS

1.6632-04 2.7512-04 1.6632-04
7.022Z.05 1.1623-04 7.0229-OS
3.5306.05 S.1451-OS 3.5302-OS
3.3023-OS 3.872%-0S 3.3023-05
2.s60z-0s 2.5212-05 2.9213-05
2.6181-CS 2.3232-05 2.3233-05
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ORTH WEST APPENDIX B B-223 B-224

People Vision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23. 4s56
/PLAST NAME. COS METEOROLOGICAL INSTRUMENTATION
DATA PERIOD. J.FD 1996-1999 WIND SENSORS KlIGMT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOME JFD FILES FOR 96-99
COMMENTS. input file, P96-99-F.inp Output file, P96-99-F.out sisa.desert * P-G
PROGRAM, PAVAN. 10/76. */79 REVISION. IMPLEME.tAT:ON OF REGULATORY GUIDE 1.145

OLCW POPULATION ZONE CALCULATIONSs
O SW SECTOR BOUNDARY DISTANCE * 4827.0 METERS
0LATERS-L PLUME MEASER/BUILDING WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPREDS LESS THAN 6 I16S.
BUILDING IWAKE CREDIT ALLOWED C- .S A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANSJAL AVERAGE CALCULATIONS.

OBELOW ARE PRI)rED THE ORDERED VALUES OF CHI/O AND THE FREQUENCY WITH B1)110 THAT VALUE IS REACNED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE XIDDLE NVM3ER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD &IUMOER IS THE FREQUESCY WMTN RESPECT TO ALL TIME.

0 1.663E-04 8.912K-0S 7.022E-05 4.36S£-05 3.763E-05 3.530Z-05 3.302E-05 2.921E-05 2.323E-05 2.29SE-05
1.791 2.774 8.023 8.519 12.102 20.934 25.683 27.266 27.516 28.045

.06795 .10522 .30434 .32317 .45908 .79410 .97425 1.03430 1.04378 1.06384
0 1.880E-OS 1.844E-05 1.569E-05 1.331K-05 1.103E-OS 9.704E-06 9.l8SE-06 7.174E-06 6.569E-06 5.885E-06

33.877 35.793 39.126 40.959 41.209 43.375 40.624 53.124 53.354 57.187
1.28508 1.35777 1.48420 1.55373 1.56321 1.64539 1.84450 2.01517 2.02391 2.16930

0 4.955E-06 4.8161-06 4.149E-06 3.498E-06 3.109t-06 2.773E-06 2.762r-06 2.486S-06 2.271E-06 2.097E-06
58.436 62.8S2 63.102 67.601 68.101 68.768 72.100 72.684 75.516 75.544

2.21671 2.38421 2.39370 2.56437 2.58333 2.60861 2.73S04 2.75716 2.86462 2.86566
0 1.914E-06 1.912E-C6 1.432E-06 1.371E-06 1.145E-06 9.651E-07 9.245E-07 8.853B-07 8.8201-07 6.972E-07

75.627 76.960 77.294 78.210 78.710 79.421 80.337 80.420 80.754 81.004
2.86882 2.91939 2.93203 2.96680 2.98S76 3.01271 3.04748 3.05064 3.06328 3.07276

0 6.3721-07 5.547E-07 4.639E-07 4.378E-07 4.0751-07 3.476E-07 2.95lE-07 2.226E-07 2.015E-07 1.771E-07
81.170 81.587 81.837 82.753 85.2S3 85.4X9 86.669 87.502 91.752 92.418

3.07908 3.09489 3.10437 3.13913 3.23395 3.24027 3.28760 3.31929 3.48047 3.50576
0 1.481E-07 1.35SE-07 1.11E-07 1.0241-07 8.1491-08 6.816E-0S 5.1081-08 4.084E-08

92.501 95.917 96.084 97.667 98.584 99.000 99.833 100.000
3.50892 3.63850 3.64482 3.70487 3.73964 3.75544 3.78705 3.79337
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INORTHWEST APPENDIX B
People-Vision.Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/O PERCENTILES
(BASED ON THE UPPER ENLOPS OF THE
ORDERED X/0-PREQUXNCY VALXES. AND AS
PLOTTED ON A LOG-XOL'(AL GRAPH.)

O PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
CHN/Q WITH RESPECT TO WHEN THC WIND BLOWS

SEC/CUB1IC NETER THE TOTAL TIM?! INTO THIS SECTR ONLY

IANDCHECK CRAPHs
HRANCMECK CRAPHK
HA.NDCECK GRAPHs
HANDCRECK CRAPH,
KANIDCHECK GRAPH.
XANDCHECK GRAPH.
HANDCHECK GRAPH.
X&NDCHECK GRAPHN

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 POR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLWPg 'T -1.0 FOR MM PERCENTAGES.

XSAVZ ( 2)-
XSAVE ( 3).
XSAVE( 4)-
XSAVE ( 5)-
XSAVE( 6) -
XSAVEC *7).
XSAVE( 8)-
xSAVEI 9).

973
1 .356
1.461
2.302
2.732
2.862
2.917
3.635

0 K I XQSAVE(X.I1 XQIOT(K.I) XQSLOP(0I11
3 1 8.70159 -14.67543 -1.86479
3 2 -10.31825 -21.05147 -4.59361
3 3 -10.90090 -21.09393 -4.61508
3 4 -11.06239 -24.29605 -6.08321
3 S -12.24366 -30.92509 -9.43219
3 6 -12.79953 -31.45024 -9.70547
3 7 -12.99534 -52.45142 -20.75002
3 8 -13.16756 -63.98021 -26.83961
3 9 -15.81192 VUIXO(K). 9

BACK EXTRAPOLATION FOR 1 PERCENTILE.
2.259E-04 .038
1.254E-04 .114
9.36CE-CS .190
6.1542-05 .379
4.748F-05 .569
3.921E-05 .759
3.3651-05 .948
2.522E-05 1.138
1.92CE-05 1.328
1.488E-05 1.517
1.117E-05 1.707
8.606E-06 1.897
6.774E-06 2.0S6
S.427E-06 2.276
4.205E-06 2.466
3.117E-06 2.655
2.338E-06 2.845
1.20S5-06 3.03S
S.871E-07 3.224
2.949E-07 3.414

0 5.164Z-05 0.5
CANJNUAL AVERAGE . 3.16E-07
OK- 3 FIVEXQ(K). 5.164E-05

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000

85.000
90. OO0
13.16

FIVEPR(K) .13.181
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NORTHWEST APPENDIX B B-225 B-226
People Vlsion-Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

IUSNMC COMPUMER CODE-PAVAN, VERSION 2.0 RUX DATE. 11/19/2001 TIME, 23. 4.56
/PLANT NAME. CoCs NTEOROLOGICAL INSTRUMENTATICN

DATA P1R1OD, JFD 2996.1999 WIIND SENSORS 31ICHT7 10.0 METERS
TYPE OF RELEASE. CROU21N LEVEL RELEASE DILTA-T HEIGHTS, 10 - 75 METERS
SOU RCE OF DATA, MET DATA TAKEN FROM FRAMATOME JPB FILES FOR 96-99
C'OMEH'I'S. input file. P96-99-F.inp output file. P96-99-FOut sigma.desert * P-C
PROGRAM. PAVAN. 10/76 8E/79 REVISION. IMPLEMENTATION OF RECULATORY GUIDE 1.145

OPARAMETER VAUES FOR TEE CHS/0 CALCULATIONS FOR THE WSW SECTOR.
STABILITY IINDSPEED FREQUENCY DISTANCE TERRAIN NT EFF PLI`ME MT SIO4A-Y SIGMA-Z MEANDER-SY

CLASS METER/StC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

*- W/O VALUES (SIC/CUBIC METER)

MEANDER BLDC WAKE USED
CA.1431 .So .METERS

A .4 1.24
A 1.0 4.37
A 2.0 6.83
A 3.0 2.09
A 4.0 1.33
A 5.0 .38
A 6.0 .19

4827.
4827.
4827.
4827.
4827.
4827.
4827.

B

B
S
B

a

.4 .31 4827.
1.0 .95 4827.
2.0 .76 4821.
3.0 .16 4827.
4.0 .38 4827.
5.0 .19 4827.
6.0 .19 4827.
8.0 .57 4827.

0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2

0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

611.6
611.6
611.6
611.6
611.6
611.6
611.6
611.6

776.2
776.2
776.2
776.2
776.2
776.2
776.2

583 .7
583.7

583.7
583.7
583.7
583.7
593 .7
583.7

0.656t-07
4.0771 07
2.0161-07
1.359E-07
1.0251-07
9.154E-cs
6.820.-08

2.0991-06
8.864Z-07
4.383E-07
2.9s5E-07
2.22SE-07
1.773E-07
2 .483E-07
2.111E-07

9.651z-07
4.0751-07
2.01sE-07
1.3581-07
1.024.-07
8.1493-08
6.816E-08

2.0971-06
8.853E-07

4 .378E-07
2.9511-07
2.226E-07
1.771E-07
1.481E-07
1.1lO-07

6.56E1-06
2.773E-06
1.371E-06

9.24sE-07
6.9722-07

2.7061-05
2.3431-05
5.6511-06
3.809E-06
2.8731-06
2.28SE-06
1.432E-06

I.65 1-07
4.075Z 07
2.01sE-07
1.3s58-07
1.024E-07
9.1453-08

6.l6E a08

2.097z-06
8.0531-07
4a.378E-07
2.89 *1-07
2.2261-07
1.771E-07
1.481 -07
1.13 0-07

6:.561E-06
2 .73E-06
1.371E-06
9.245E-07
6.9721-07

2.2981-05
9.704E-06
4.816t-06
3.4881-06
2 .762E-06
2.2713-06
1.432E-06

C .4 .33 4827. 0. 0. 443.3 256.4 443.3 6.5951-06
C 1.0 .9s 4827. 0. 0. 443.3 256.4 443.3 2.784E-06
C 2.0 .76 4827. 0. 0. 443.3 256.4 443.3 1.377E-06
C 3.0 1.71 4827. 0. 0. 443.3 256.4 443.3 9.283E-07

C 4.0 .19 4827. 0. 0. 443.3 256.4 443.3 7.0001-07

D .4 1.07
D 1.0 4.37
D 2.0 6.26
D 3.0 4.75
D 4.0 3.61
D 5.0 1.14
D 8.0 .38

4827.
4827.
4827.
4927.

4827.
4827.
4827.

0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. O. 312.1
0. 0. 312.1
0. 0. 312.1

87.3
87.3
87.3
87.3
87.3
87.3
87.3

373.7
373.7
372.4
345.6
330.1
319.4
312 .1

2.298E-CS
9.704E106
4.816E-06
3.498E-06
2.762E-06
2.271E-06
1.456E-06
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Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

3 .4 1.28 4827.
I 1.0 4.94 4827.
z 2.0 5.70 4827.
3 3.0 5.13 4827.
E 4.0 1.52 4827.
£ S.O 1.71 4827.
3 6.0 .95 4827.
3 8.0 .29 4827.

F .4 .94 4821.
F 1.0 3.42 4827.
F 2.0 5.70 4827.
F 3.0 3.04 4827.
F 4.0 1.90 4827.
F S.0 .57 4827.

G .4 1.81 4827.
G 1.0 5.32 4827.
G 2.0 S.51 4827.
C 1.0 2.C6 4827.
C 4.0 1.24 4827.
C 5.0 .38 4827.
C 6.0 .19 4827.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 107.1
0. 0. 222.0 S5.4 265.2
0. 0. 222.0 SS.4 243.8
0. 0. 222.0 S5.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.2
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 21.5 112.7
0. 0. 105.7 21.5 :05.7

4.3683-05 S.874.-OS 4.36tE-OS
1.844S-05 2.4S03-05 1.8443-0S
9.185E-06 1.2269-OS 9.188S-06
7.174E-0C 8.267g.06 7.174E-06
5.885E-06 6.235E-06 5.885E-06
4.955E-06 4.960E-06 6.9553-06
4.3023-06 4.14SC-06 4.1493-06
3.2243-C8 3.2093-06 3.109E-06

8.912E-0S 1.3068-04 8.912E-05
3.7635-0S 5.514E-OS 3.7613-05
1.880E-OS 2.727-OS 1.880E-0S
1.569S-05 1.8385-05 1.569E-05
1.331E305 1.386E-05 1.331E-05
1.14:3-05 1.103E-05 1.1033-OS

1.663E-04 2.751;-04 1.663E-04
7.0223-05 1.1621-04 7.022E-05
3.5303-0S 5.745Z-08 3.53C3-CS
3.302E-05 3.8723-CS 3.3023-08
2.9603-05 2.921-OS 2.921305
2.6183-05 2.3233-05 2.3233-05
2.333E-05 1.943E-OS 1.943E-OS
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People Vision -Solutions Calculation No. NE-02-03-16

r'repared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMMUTER CODE-PAVAN, VERS1ON 2.C RUN DATE. 11/19/2003 TIME. 231 4456
/PLANT AMAEs CGS METEOROLOGICAL INSTRUMENTATION
DATA PERIODs JFO 1996-1999 MIND SENSORS HEICHT. 10.0 METERS
SYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-T NEISHTSs 10 - 75 METERS
SOURCE OF DATAs MET DATA TAKMN FROM FRAMASOME JFD FILES FOR 96-99
COMMENTS. input file, P96.99.P.inp output files P96.99-F.out sigma.desert * P-G
PROGRAM. PAVAN, 10/76. 8/79 REVISION. IMPLEM.ENATICN OF REGULATORY GUIDE 1.145

OLOW SOPUA.TION ZONE CALCULATIONSs
0 WSW SECTOR BOUNDARY DISTANCE . 4827.0 METERS
CLATERAL PLUME MEANDER/gUILDING. WAKE CREDIT ALLOWED

AS A FUNCTION OP DOWANWlI DISTANCE.
MEA.DER CREDIT IS FOR WINDSPERDS LESS 7EAN 6 MPS.
BUILDING WAK3 CREDIT ALLOWED; C- .5 A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVEBaCE CALCULATIONS.

OBELOW ARE PRINSED T1E ORDERED VALUES OF CH/0 AND THE FRZQUENCY WSTH WHICH THA. VALUE IS REACHED OR EXCEEDED.
THE TOP NUMDER 35 THE CIl/0. TNE MIDDLE NUMBER IS THE PREOUENCY NORMALIZED TO TH:S SECTOR.
THE TIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.663E-04 8.912£05 7.022e-0S 4.36SE-OS 3.763E-05 3.530E-05 3.302Z-CS 2.9213-05 2.323r-05 2.298E-05
1.814 2.751 8.067 9.346 12.763 18.268 20.926 22.065 22.445 23.511

.03020 .04580 .13430 .1S55S9 .21248 .30414 .34838 .36715 .37367 .39142
0 1.943E-05 .s3aoE-05 1.8443-05 1.5693-05 1.331I-05 1.1031-05 9.704E-06 9.185E-06 7.1741-06 6.5692-06

23.701 29.396 34.332 37.369 39.267 39.827 44.203 49.899 S5.024 65.352
.3945s .48939 .57157 .62214 .65374 .66322 .73592 .83073 .916c7 .92153

0 5.8853-06 4.955R-06 4.8161-06 4.143E-06 3.498E-06 3.109E-C6 2.773E-06 2.7623-06 2.2713-06 2.097E-06
56.871 s8.5s0 64.844 65.794 70.540 70.729 71.679 75.286 76.425 76.737
.94682 .97526 1.07956 1.09536 1.17438 2.17754 1.19334 1.25339 1.27235 1.27756

0 1.4322-06 1.3712-06 9.6513-07 9.24SE-07 8.8533-07 6.972C-07 4.378E-07 4.075E-07 2.9513-07 2.226E-07
77.127 77.816 79.116 80.826 81.775 81.965 82.725 87.092 87.850 88.230
1.28388 1.29653 1.31719 2.34563 1.36143 2.36460 1.37724 1.44993 1.46257 1.46889

0 2.015E-07 1.7713-07 1.4813-07 1.358E-07 1.110E-07 1.024E-07 8.149E-08 6.816E-08
95.064 95.254 95.444 97.532 98.202 99.430 99.810D 100.000

1.58267 1.s8583 1.58900 1.62376 1.63324 1.65537 1.66169 1.66485
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NORTHWEST APPENDIX B B-228 B-229
Peopleh3Vision *Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

D X/Q PERCENTILES
(SASED ON 'HE UPPER ENVELOPE OF THE
ORDERED X/Q-FREQUENCY VALUES. AM01 AS
PLOTTED ON A LO-NORMAL GRAPH.)

o PERCENT OP TIME CHS/Q IS EQUALED OR EXCEEDED
CHI/Q WITH RESPECT TO WREN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

NA1DCECX GRAPH.
HANDCHECK GRAPHs
HaVDCHECK GRAPRE
HANDCHECX GRAPH.
HANDCHECE GRAPH,
HANDCHECX GRAPH.
HANDCHECK GRAPH.

O K I XQSAVStX.I) XQHNT(K.11 XQSLOP
1
K.I)

4 1 -8.70159 -15.60919 *2.01306
4 2 -9.56381 -17.03544 -2.48898
4 3 -10.31825 -19.61S63 -3.44505
4 4 .10.90090 -24.05205 -5.19882
4 5 -11.59799 -27.44037 -6.61324
4 6 -12.24366 -34.60416 -9.73074
4 7 -12.79953 -76.84576 -20.58188
4 8 -15.41750 NUMX0(X). 8

SLSOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 POR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOV PERCENTAGES.
SLOPE LT -1.0 P02 LOW PERCENTAGES.
SLOPS LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1. 0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE ( 23.
xSAVEC 3).
XSAVE ( 41-
xSAVRE 5 ).
XSAVES 6).
XSAVB ( 7).
XSAVE( 83.

.134

.314

.S71

.830
1.078
1.252
1.581

BACK EXTRAPOLATION POR 1 PERCENTILE.

2.288E-04 .017
1.257E-04 .050
9.360E-05 .083
5.95SE-05 .166
4.3328-05 .250
3.429e-os .331
2.6888-0s .416
2.1688 05 .499
1.78sc-05 .553
1.392X-05 .666
1.1178-05 .749
9.1398-06 .832
7.2448-06 .916
5.0448-06 .999
4.7738-06 1.082
3.6271-06 1.165
2.802E-06 1.249
1.4088-06 1.332
7.15cZ-07 1.415
3.7532-07 1.498

0 2.16SE-05 0.5
OSNlUAL AVERAGE 1.C5-07
ox. 4 FIVEXOCKl. 2.16SE-0S

1.000
3.000
5.000

10.000
15.000
20.000
25.000
33.000
35.000
40. 000
45.000
S0.000
55.000
60. 000
65.000
70.000
75.000
80.000
85.000
90.000
30.03

FIVEPRUEM.30.033
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Page No. Contd on pageF NORTHWEST APPENDIX B B-229 B-230Peopleo Vision. Solutions Calculation No. NE-02-03-16

tPrepared by / Date: Verified bylDate: Revision No. 0IMohammed Abu-Shehadeh Ted Messier

1USNRC COVPUR CODE-YAVk. VERSION 2.0 RUN DATE. 11/19/2003 TIMEs 23, 4&56
/PLAS'r NAME. CGS METEOR2LOICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS fEIfCT, 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-S NEIMETS. 10 - 75 METERs
SOURCE OF DATA. MZr DATA TAKEN FROM MRAMAATVKE JYD FILES FOR 96.99
COMMENTS. input file. P96-99-F.irp output file P96-99-F.out *igma.desert * P-C
PROGRA4. PAVAY. 10/76, s/79 REVISION. IMPLEMENTATION OF RECULATORY GUIDE 1.145

CPARAMETER VALUES FOR THE CNI/O CALCULATIONS FOR INE W SECTOR.
STAsIL1TY YINDSPEED FREQUENY DSSTANCE TERRAIN NS EFF PLUME NT SICMA-Y SSCMA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS ME'tRS METERS
AT 10.0 METERS

*- C0t/0 VALUES (SEC/CUBIC METER)
MEANDER OLDr WAIT USED

CA.1431 .SQ.VETERS

A .4 2.01
a 1.0 7.09
A 2.0 7.87
A 3.0 2.62
A 4.0 1.31
A 5.0 1.05

4827.
4827.
4827.
4927.
4827.
4827.

0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

776.2
776.2
776.2
776.2
776.2
776.2

9.656E-07
4 .077E-07
2.0162-07
1.359E-07
1 .022sE-07
8 .154E-08

E .4 .C1 4827. 0. 0. 583.7 611.6 583.7 2.099E-06
B 1.0 1.84 4827. 0. 0. 583.7 611.6 583.7 8.864t-07
F 2.0 1.57 4827. 0. 0. 583.7 611.6 583.7 4.383z-07
s 3.0 .79 4827. 0. 0. S83.7 611.6 583.7 2.955E-07
S 4.0 .52 4827. 0. 0. 583.7 611.6 583.7 2.2282-07

C .4 .27 4827. 0. 0. 443.3 25C.4 443.3 6.S958-06
C 1.0 .79 4827. 0. 0. 443.3 256.4 443.3 2.7842-06
C 2.0 3.57 4827. 0. 0. 443.3 256.4 443.3 1.377E-06
C 3.0 1.84 4827. 0. 0. 443.3 256.4 443.3 9.282E-07
C 4.0 .52 4827. 0. 0. 443.3 2S6.4 443.3 7.000E-07

9.6512E-07
4.075E*07

2.0152-c7
1.358£.07
1.024E.07
8.14SE-08

2.097z-06
8.8532-07
4.378E-07
2. 9512-07
2.226E-07

6.565t-06
2.773E-06
1 .371E-06
9.24SE-07
6.972E-07

2.706t.05
1.143K-0S
5.6S6E-06
3.809z-06
2.873E-06
2.285Z-06

9.6 521-074 .07lE.07

2.015E-07
1.358E-07
1.024E-07
8.149E-08

2.0972-06
a.853E-07
4.378E.07

2.95 12-07
2.226E-07

6.569s-06
2.773E-06
1.371E-06
9.245E-07
6.972£-07

2.2982-05
9.704E-06
4.8162-06

3.4982-06
2.7622-06
2.271E-06

D .4 2.03
0 1.0 4.20
D 2.0 9.71
D 3.0 6.04
D 4.0 4.72
D 5.0 1.31

4827.
4827.
4827.
4827.
4827.
4B27.

0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
C. 0. 312.1
0. 0. 312.1
0. 0. 312.1

87.3
87.3
87.3
87.3
87.3
87.3

373.7
373.7
372.4
345.6
330.1
319.4

2.2982-05
9.704E-06
4.916Z-06
3.498E- 06
2 .762E-06
2.271E-06

25291 RI



Page No. Cont'd on page

SNORTHWEST APPENDIX B B-230 B-231
People-Vision * Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

E .4 1.50 4827.
E 1.0 5.77 4827.
E 2.0 5.77 4827.
E 1.0 4.99 4827.
E 4.0 1.31 4827.
E 8.0 .26 4827.

F .4 1.30 4827.
F 1.0 4.72 4827.
1 2.0 3.67 4827.
F 3.C 2.10 4827.
F 4.0 .52 4B27.

C .4 1.70 4827.
G 1.C 4.99 4827.
G 2.0 1.57 4827.
G 3.0 .26 4827.
G 4.0 .26 4827.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 107.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 222.0

0. 0. 1S3.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.1 21.5 125.3

*.368E-0S S.874Z-05 4.36BZ-05
1.844Z-05 2.4808-05 1.044E-05
9.1855-06 1.2261-05 9.1855-06
7.1748-06 8.2678-06 7.1768-06
5.885E-06 6.2355-06 5.885Z-06
3.224r-06 3.1093-06 3.109E-06

8.912E-05 1.306Z-04 8.912E-05
3.763E-05 5.514E-05 3.7633-05
1.80-05 2.727E-05 1.880-05
1.5693-05 1.838E-05 1.569t-05
1.331E.05 1.386E-OS 1.1318-.S

1.663E-04 2.751E-04 1.663Z-04
7.0223-05 1.1622-04 7.022Z-05
3.530E-05 5.745E-OS 3.530E-OS
3.302E-0 3.8723-05 3.3023-0S
2.960E-05 2.921E-OS 2.921Z-OS
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Page No. ConVd on pageENERGY APNI -3 -3I, NORTHWEST APPENDIX B B-231 B-232
People-Vistion*Solutions Calculation No. NE-02-03-16

t'repared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATEs 11119/2003 TIME. 23s 4.56
/PLANT NAME, CGS METOROLOGICAL INSTRU4ETrATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS NEIONTs 10.0 METERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-T XEIOHTS. 10 75 7 ETERS
SOURCE OF DATAt MET DATA TAJIEN FROM FRAMATUOE JFD FILES FOR 96-99
COMErnTS, irpUt files P96-99-F.inp output file, P96-99-F.out sigm.desert * P-C
PROGRAM. PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATICN OF REGULATORY GUIDE 1.145

CLOW POPULATION ZONE CALCU-A-SONSS
O N SECTOR BOUNDARY DISTANCE * 4827.0 METERS

CLATERAL PLUME MEANDER/BUIDING WAKE CREDIT ALLOWED
AS A FUNCTION OF DOWNWMID DISTANCE.
MEANDER CREDIT IS FOR SINDSPEEDS LESS THAN 6 MPS.

BUILDING VAUE CREDIT ALLOWED, C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCUr.ATIONS.

ORELOW ARE PRINTED THE ORDERED VALUES OF CH1/O AND THE FREQUENCY NITM WNICH THAT VALUE IS REAGNED OR EXCEEDED.
THE TOP NUMBER XS 'l CHIN/. TIE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO TIS SECTOR.

iME THIRD NUMBER IS THE FREQUENCY W1IT RESPECT TO ALL TIME.
O 2.663Z-04 8.9122-05 7.022E-03 4.36BE-05 3.763E-05 3.330Z-05 3.302Z-05 2.921E-CS 2.298E-03 1.881E-OS

1.702 2.997 7.983 9.479 24.203 15.778 16.040 16.303 17.328 21.002
.02049 .C3610 .09615 .11416 .17105 .19002 .19318 .19634 .20866 .25293

0 1.644E-05 1.569E-CS 1.331E-05 9.704E-06 9.185E-06 7.174E-06 6.569E.06 S.66SE-06 4.8163-06 3.498E-06
26.776 28.875 29.400 33.599 39.373 44.359 44.631 45.943 55.653 61.669
.32246 .34775 .35407 .40464 .47417 .53422 .53750 .55330 .67024 .74294

0 3.109E-06 2.773E-06 2.762E-06 2.271E-06 2.0971-06 1.3713-06 9.6S13-07 9.24S0E07 8.653E-07 6.972E-07
61.932 62.739 67.463 69.775 69.381 70.955 72.969 74.806 76.643 77.168
.74610 .75558 .81247 .82827 .83556 .35052 .87878 .90090 .92303 .92935

0 4.378E-07 4.075E-07 2.951E-07 2.226E-07 2.015E-07 1.35BE-07 1.024E-07 8.149E-08
78.743 65.829 86.616 67.141 9S.014 97.638 98.950 100.000
.94831 1.03365 1.04313 1.04945 1.14427 1.17567 1.19168 1.20432
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kP~hENERGYPage No. Cont'd on pageENERGY APPENDIX B B-232 B-233 o

People-VisionAolIutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 X/Q PERCENTILES
(BASED ON THE UPPER ENLOPE OF THE
ORDERSD X/0-FREOUENCY VALUES. AND AS
PLOTTED ON A LOG-NORMAL GRAPH.)

O PERCENT OF TIME C1I/Q IS EOUALED OR EXCEEDED
CHI/N WITH RESPECT 7O WHEN THE WIND BLOWS

SSC/CUIIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HANDOCECK GRAPH%
RANGECE GRAPH.
RANDCHECX GRAPH.
IHAN=ECX GRAPHN
HIUCRECK GRAPH.
RANDCtECX GRAPH,

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPS ST -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEN-rAGZS.
SLOPE LT -1.0 FOR LCW PIRCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR L4W PERCENTAGES.

XSAVZ ( 2) -
XSAVE l 3) -
XSAVE ( 4)-
XSAV3( 5)-
XSAVX E 6).
XSAVE ( 7).

.096

.190

.322
.669
.812

1.143
0 1 T XOSAVEtCX.Z)

5 1 -8.70159
S 2 -9.56381
S 3 .10.25170
S 4 -10.90090
S S -12.24366
5 6 -12.79953
5 7 -14.41750

X0xNTIK.2) xOSLOPtX.I)
-15.76025 -1.99745
-19.841S -3.31424
-21.29144 -3.81389
-25.46692 -S.14651
-32.00969 -7.99192
-61.99572 -20.46689

W4JOCXQ t ) . 7
BACK EXTRAPO:ATION POR 1 PERCENTILE.

2.1913-04 .012
1.226E-04 .036
9.2133-05 .060
5.6193-C5 .120
3.720Z-05 .181
2.6493-05 .241
2.010E-05 .301
1.507E-05 .361
1.142E-OS .422
8.945E-06 .482
7.192E-06 .542
5.9021-06 .602
4.925E-C6 .662
3.8813-06 .723
3.078t-06 .783
2.094E-06 .843
1.2442-06 .903
7.6111-C7 .963
4.780K-07 1.024
3.073E-07 1.084

0 8.352E-06 0.5
OANNUAL AVERAGE . 1.06E-07
OE. S PVEXOCtK). 8.2352E-06

1.000
3. C00
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.O00
75.000
80. 000
85. 000
90.000
41.52

FIVEPR MK) .41 1517
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NORTHWEST APPENDIX B B-233 B-234
People-Vision.Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RtN DATE, 11/19/2GO3 TIMEt 23: 4:s5
/PLANT NAME, CGS METE0ROLOGICAL INSTRUMENTATION
DATA PEflOD, JFD 1996-2999 WIND SENSORS XTIGHTt 20.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T REZIHTS. 10 - 7S METERS
SOURCE o0 DATA. MET DATA TAFEN FROM FRAMATOME JFD fILLS FOR 96-99
cOMMENTS. input file. P96-99-F.inp Output files P96-99-F.out sigra.-desert * P-G
PROGRAM. PAVAN. 10/76. 0/79 REVISION. IMPLEttENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE QHI/Q CALCULATIONS FOR W7E WNW SECTOR.
STABILITY WINDSPEED FRECUENCY DISTANCE TERRAIN HT EFF PLUME HT SIGMA-Y SlG0tA-Z MEANDER-SY

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS
AT 10.0 METERS

*- CHI/O VALUES ISEC/CUBIC METER)
MEANDER BLDG WAKE USED

CA.1431.SQ.METIRS

A .4 1.48
A 1.0 5.19
A 2.0 E.10
A 3.0 6.23
A 4.0 1.87
A 5.0 .83
A 6.0 .21

a .4 .34
B 1.0 1.04
a 2.0 2.28
8 3.0 1.04
B 4.0 1.45
B 5.0 .42

4827.
4827.

4827.
4827.

4827.

4827.

4827.

4827.
4827.

4827.

4827.
4827.

4827.

0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2
0. 0. 776.2

0. 0. S83.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7

0. 0. 443.3
0. 0. 443.3
0. a. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3

0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1

1000.0
1000.0
1000.0
1000.0
2000.0
1000.0
1000.0

611.6
612.6
611.6
611.6
611.6
611.6

256.4
256.4
256.4
256.4
256.4
256.4

87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3

776.2
776.2
776.2
776.2
776.2
776.2
776.2

583.7
583.7
583.7
583.7
S83.7
583 .7

443.3
443.3
443.3
443.3
443.3
443.3

373.7
373.7
372 .4
345.6
330.1
319.4
312.1
312.1

9.656E-C7
4.077E-07
2 .016E-07
1 .359E-07
1.0251-07
8 .1541-CS
6.82C0-03

2.099E-06
o.864E-07
4 .383E-07
2.95 E-07
2 .228E-07
1.773E-07

6.s9SE-06
2.7B4E-06
1.377R-06
9.282E-07
7 .000E-07
S .s69-.07

2.29sE-05
9.704E.06
4.8161-06
3 .4988-06
2.762E-06
2.271C-06
3.9440-06
1.456E-06

9.6511E07
4.07S1-07
2.015E-07
1.358E-07
1.0241-07
8.145E-06
6.816E-08

2.0971-06
e.853E-07
4.3781-07
2.951E-07
2.226E-07
1.771E-07

6 .s6s 9-06
2.773E-06
1.371E-06
9.24SE-07
6.972E-07
s.547E-07

2.706E-05
1.143Z-05
5.651E-06
3.809E-06
2.873E-06
2.28sE-06
1.9s2E-06
1.432Z-06

9.651E-07
4 .075E-07
2.015E-07
1.35sE-07
1.0241-07
8.149E-OS
6.816E-06

2.097E-06
6.653E-07
4.3781-07
2.951t-07
2.226E-07
1.771E-07

6.569E-06
2.773E-06
1.371E-06
9.24SE-07
6.972E-07
S.547E-07

2.298E-05
9.7041-06
4.816E-06
3.493E-06
2.762E-06
2.271E-06
1.912E-06
1.432E-06

C .4 .29 4827.
C 1.0 .83 4827.
C 2.0 .62 4827.
C 3.0 .21 4827.
C 4.0 .83 4827.
C 5.0 .42 4827.

D .4 .66
D 1.0 2.70
D 2.0 6.64
D 3.0 6.02
D 4.0 5.40
D 5.0 1.45
D 6.0 1.C4
D 8.0 .21

4a27.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
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* NORTHWEST APPENDIX B B-234 B-235
Peaple.Vision.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier
__ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ __. _ _ _ _ .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ .

K . 4 .86 4827.
a 1.0 3.32 4827.
x 2.0 6.44 4827.
K 3.0 4.15 4827.
a 4.0 5..9 4827.
a 5.0 2.49 4827.
K 6.0 .42 4827.

0. 0. 222.0 55.4 309.5 4.368K-05 5.8743-05 4.3683-05
0. 0. 222.0 55.4 309.5 1.844E-05 2.480Z-05 1.B44t-OS
0. 0. 222.0 55.4 307.3 9.185S-06 1.226E-0S 9.1853-06
0. 0. 222.0 55.4 265.2 7.174Z-06 8.2671-06 7.174Z-06
0. 0. 222.0 55.4 241.0 s.8S-o06 6,223s-06 5.8853-06
0. 0. 222.0 55.4 230.4 4.955e-04 4.9602-06 4.955Z-06
0. 0. 222.0 15.4 222.0 4.302B-06 4.149E.06 4.149Z-06

* .4 .91 4E27.
1 1.0 3.32 4821.
F 2.0 4.98 4821.
F 3.0 2.08 4827.
F 4.0 .83 4821.
F 5.0 .42 4821.

C .4 1.42 4827.
C 1.0 4.15 4827.
0 2.0 1.25 4827.

0. 0. 153.3 34.5 243.$
0. 0. 153.2 34.5 241.9
0. 0. 253.2 34.5 241.3
0. 0. 253.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7

8.912R-OS 1.3062.04 8.912Z.05
1.763E-OS 5.514E-05 3.763Z-OS
1.880K-OS 2.727?-OS 1.880K-OS
1.569E-OS 1.830E-OS 1.569E-OS
1.3313.05 1.3866-OS 1.331E-05
1.242E.0S 1.103Z-05 1.103K-05

1.663E.04 2.7515-04 1.663E-04
7.0223.o5 1.162E.04 7.0222-05
3.530E-OS 5.745E-05 3.530E-OS
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NORTHWEST APPENDIX B B-235 B-236
People* Vision' *olutions Calculation No. NE-02-03-16

,Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATEo 11/19/2003 TIYME 23s 4.56
/PLIVIT NHAES COS METEOROLOGICAL INSTRUNENSATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS REIGrTs 10.0 METERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-ST EIIHTS. 10 - 75 METERS
SOURCE OF DATAs KET DATA TAICS FROKM 3EAATOME JFD FILES FOR 96-99
COMO=RTS. Input file. P96-99-F.inp output ile. 796-99-r.out sigma.desert . P-G
PROGRAM. PAVAN, 10/76, 8/79 REVISION. INPL.MENTATION OP REGULATORY WIDE 1.145

OLOW POP1r.ATION ZONE CALCULATIONS.
o WNW SECTOR BOUNDARY DSTANCE . 4827.0 METERS
OLATERAL PLUME MEANDER/BUILDING lAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS TnIA 6 MPS.
BUILDING WAKE CREDIT ALLOWED, C. .S A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE FRINTED THE ORDERED VALUES OF CHI/( AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CNH/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO TKIS SECTOR.
THE THIRD NUMErI IS SNE FREQUENCY WITH RESPECT TO ALL TIME.

0 I.663E-04 8.912E-05 7.022E-05 4.368Z-0S 3.763r-0s 3.530E.0S 2.29sg-Cs 1.880E-05 1.844E-05 2.569E-05
1.417 2.328 6.480 7.341 10.663 11.908 12.467 17.550 20.872 22.948

.02157 .03544 .09865 .11175 .16232 .18129 .19132 .26717 .31774 .34935
0 1.331E-0S 1.l03E-05 9.704E-06 9.185E-06 7.1742-06 6.569E-06 5.88SE-06 4.955E-06 4.8161-06 4.149E-06

23.778 24.194 26.893 33.328 37.401 37.768 42.958 4S.449 52.093 52.508
.36199 .36831 .40940 .50737 .S70S9 .57496 .65397 .69190 .79303 .79935

0 3.49SE 06 2.773E-06 2.762E-06 2.272Z-06 2.097E-06 1.9125-06 1.4321-06 1.371E-06 9.651E-07 9.245E.07
S8.529 59.359 64.757 66.21 66.553 67.591 67.796 60.421 69.896 70.104
.S9101 .90365 .98583 1.00795 1.01316 1.02896 1.03212 1.04160 1.06406 1.06722

0 9.853t-07 6.972E-07 5.S47E-07 4.3798.07 4.075E-07 2.952E-07 2.2262-07 2.0158-07 1.7711-07 1.35SE-07
71.142 71.972 72.388 74.671 79.862 60.900 82.3S3 90.450 90.865 97.093
1.08303 1.09567 1.10199 1.13676 1.21577 1.21157 1.25370 1.37696 1.30328 1.47810

0 1.024E-07 S.149E-09 6.8162-08
98.962 99.792 100.000

1.50654 1.51910 1.52234
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Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

a X/Q PERCENrTLES
(EASED ON THE UPPER ENVELOPE OF THZ
ORDERED X/C- FREQUENCY VALUES. AND AS
PLOTTED ON A LOG-NORMAL GRPH.

o PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
CHI/Q WITHt RESPECT TO WHEN ME WIND SLOWS

SEC/CUBIC METER THE TOTAL TINE INTO THIS SECT.OR ONLY

O K I XQSAYEI.I)
6 i -1.70:59
6 2 -9.56381
6 3 -10.90090
6 4 -11.59799
6 S -12.24366
6 6 -12.79953
6 7 -15.81192

XQINT(ix1 XQSLOPtX 11
-1S.83S2 -2.02540
-20.89109 -3.66039
-22.93495 -4.40926
-22.06310 -4.07018
-28.92343 -6.91379
*57.89676 -19.33731

NUNXQIE). 7

HANWCRtECK GRAPH. SLOPE LT -l. FOR LOW PERCENTAGES. XSAVIC 21-
HANDCHECX GCRAPHs SLOPE LT -1.0 OR LOW PERCENTAGES. XSAVEC 3)-
NANDOCECE MRAPHa SLOPE LT -1.O POR LOW PERCENTACES. XSAVEC 41.
IlANDCHECX GRAPH. SLOPS LT -1.0 FOR LOW PERCENTAGES. XSAVE( S).
KANDCHECX GRAPH. SLOPE LT -1.0 FOR LOY PERCENTACES. XSAV2C 61I
HANDCRECE t2APH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEI 7).

RACK EXTRAPOLATION FOR 1 PERCENTILE.

.099

.317

.507

.792

.985
1.476

2.OO1E-04 .015
1.10CE-04 .046
8.193E-05 .076
4.347E-05 .1S2
2.730S-05 .228
1.9413-05 .304
1.4153-05 .381
1.0786-05 .457
8.571E-06 .533
7.063E-06 .609
5.972E-06 .685
5.1171-06 .761
4.198E-06 .837
3. 362E- 06 .913
2.6886-06 .990
1.5671-06 1.066
9.4413-07 1.142
5.852Z-07 1.218
3.720E-07 1.294
2.4181-07 1.370

0 9.392E-06 0.5
CAMANUPL AVERGS . 1.07Z-07
0X. 6 FIVEXQ(t). 9.392E-06

1.000
3.000
S.000

10.000
15.000
20.000
25.00
30.000
35. 000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75. 000
80.000
85.D000
90.000
32.84

FIVEPRIX)-32.944

11 R1
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People Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSN2C COMPUTER CODOE-PAVAs, VERSION 2.0 RUN DATE 11/191/2003 TIMEs 23 456
/PLANT NAMgs CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JrD 1996-1999 WIND SENSORS HZICHTi 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T BIQITS, 10 - 75 MEOERS
SOURCE OF DATA* MET DATA TAX£N FROM FRAMATSME 71 FILES FOR 96-99
COK4ENTS, input file, P96-99-F.itp outpuc files P96-99-?.out wigrn4.desert . P-0
PROGRAMt PAVAN, 10/76, 8/79 REVISION. IMPLENENTATIOf OF RECULATORr GUIDE 1.145

OPARAMETER VALUES FOR THE CHAIN CACUAtTIONS FOR TSE 0W SECTOR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HS EFF FLUME MT SG13-Y SICKA-Z MMAXOER-SY C C1/0 VALUES (SEC/CJBIC METER)CLASS METER/SEC PERCENT METERS MESERS METERS METERS METERS METERS MEANDER BLDG RAZE USED

AT 10.0 METERS CA.1431.SQ.METERS

A .4 .53 4827.
A 1.0 1.86 4927.
A 2.0 5.18 4827.
A 3.0 3.32 4827.
A 4.0 2.92 4827.
A s.0 1.46 4827.
A 6.0 .40 4827.
A 8.0 .07 4827.

0 .4 .13 4827.
B 1.0 .40 4827.
a 2.0 .80 4827.
a 1.0 1.33 4827.
a 4.0 .80 4827.
B 5.0 .20 4827.B 6.0 .13 4827.
B 8.0 .20 4827.

C .4 .11 4827.
C 1.0 .33 4827.
C 2.0 .53 4827.
C 3.C 1.33 4827.
C 4.0 .73 4827.
C S.0 .46 4827.
C 6.0 .C7 4827.
C 8.0 .33 4827.

0. 0. 716.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2

0. 0. 383.7 611.6 383.7
0. 0. 563.7 611.6 583.7
0. 0. 563.7 611.6 583.7
0. 0. so3.7 611.6 583.7
0. 0. 583.7 611.6 563.7
0. 0. 583.7 611.6 563.7
0. 0. 583.7 611.6 563.7
0. 0. 53.7 611.6 563.7

0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 372.4
0. 0. 312.1 87.3 345.6
0. 0. 312.1 67.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 322.3 87.3 312.1
0. 0. 312.1 87.3 332.1
0. 0. 312.1 87.3 312.1

9.656E007 9.6516-07 9.6513-07
4.077t-07 4.075E-07 4.07SE-C7
2.016E-07 2.015E-07 2.0150-07
1.359E-07 1.358E-07 1.3586-07
1.02sE-07 1.024E-07 1.024E-07
8.1546-08 6.149E-05 8.1450-08
6.820C-08 6.6160E-0 6.t61E-06
5.111E-06 5.1062-06 5.10BE-08

2.0990E06 2.097Z-06 2.097E-06
6.864E-07 8.85]Z-07 8.653E-07
4.3830-07 4.37BE-07 4.3782-07
2.9ssE-07 2.s951-07 2.951E-07
2.2261-07 2.2266-07 2.226E-07
1.773E-07 1.772E-07 1.773R-07
1.463E-07 1.4816-07 1.461E-07
1.111.-07 1.11CE-07 1.1106-07

6.s5SE-06 6.5690-06 6.569E-06
2.784E-06 2.773E-06 2.772E-06
1.377E-06 1.371E-06 1.371E-06
9.2822-07 9.24SE-07 9.245E-07
7.000E-07 6.972E-07 6.972E-07
5.569E-07 5.547E-07 5.547E-07
4.65sE-07 4.639E-07 4.639E-07
3.450E607 3.476E-07 3.4760-07

2.2982-05 2.7066-OS 2.298E-OS
9.7040-06 1.1430-C5 9.7040-06
4.816E-06 5.651E-06 4.616E-06
3.4966-06 3.8090-06 3.4966-06
2.7626-06 2.8736-06 2.762Z-06
2.2712-06 2.28SE-06 2.270E-06
1.94E-06 1.912E-06 1.9120-06
1.4562.06 1.422E-06 1.432E-06
1.1646-06 1.14SE-06 .1.430-06

D .4
D 2.0
D 2.0
0 3.0
D 4.0
D S.0
D 6.0
D 8.0
D 10.0

.44 4627.
1.79 4627.
4.32 4627.
4.05 4827.
4.58 4827.
2.79 4827.
1.06 4827.

.27 4627.

.07 4827.
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People-Vision Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted MessierI

.4
1.0
2.0
3.0
4.0
5.0
6.0
8.0

10.0

.52 4827.
1.99 4827.
5.11 4127.
6.04 4827.
7.30 4827.
5.18 4827.
2.13 4827.
1.46 4827.

.07 4827.

F .4 .42 4827.
F 1.0 2.53 4827.
F 2.0 4.38 4827.
F 3.0 3.65 4827.
P 4.0 5.64 4827.
F S.0 2.32 4827.
F 6.0 .60 4827.
F 3.0 .27 4827.

e .4 .57 4127.
a 1.0 1.66 4827.
G 2.0 2.92 4827.
a 3.0 2.39 4827.
C 4.0 .60 4827.
C 5.0 .20 4827.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 53.4 309.5
0. 0. 222.0 S5.4 307.)
0. 0. 222.0 SS.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 210.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 S5.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 353.2 34.5 243.9
0. 0. 1S3.2 34.S 243.9
0. 0. 153.2 34.S 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2

0. 0. 103.7 21.5 210.1
0. 0. 105.7 21.8 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 21.5 112.7

4.365t-0 5.74F-05 4.368E-05
1.844g-0S 2.4800-05 1.844<-OS
9.185C-06 1.2261-03 9.185E-06
7.174E-06 8.267E-06 7.174E-06
5.885t-06 6.235E-06 5.885E-06
4.955C-06 4.960E-06 4.955E-06
4.302E-06 4.149E-06 4.149E-06
3.224C-06 3.109E-06 3.109E-06
2.577E-06 2.48S6-06 2.486E-06

8.9121-05 1.3061-04 8.9121-OS
3.7632-05 5.514E-05 3.7631-05
1.880E-OS 2.727C-05 1.8800-OS
1.5691-03 1.8381-05 1.5691-OS
1.331Z-05 1.386M-OS 1.3311-05
1.1421-OS 1.103E-0S 1.103E-05
1.002E-05 9.225E-06 9.2253-06
7.508Z-06 6.912E-06 6.9121-06

1.6631-04 2.1511-04 1.6631.04
7.022E-05 1.162E-04 7.022E-05
3.530E-05 5.74SE-05 3.530E-05
3.302E-05 3.872-OS 3.302E-0
2.96EO-05 2.921E-05 2.9211-05
2.61SC-OS 2.323E-05 2.323E-OS
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People Vision-. Boutlons Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSSRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATEM 11/19/2003 TIME. 23s 4,56
/PLAITS NAMEt COS METEOROLOGICAL INSTRUMENTATION

DATA PERIODM JFD 1996-1999 WIND SENSORS REIGHT* 10.0 METERS
TYPE or RELEASE. GROLUD LEVEL RELEASE DELTA-T REMONTS 10 - 75 METERS
SCLRCI OF DATA. IET DATA TAREM FROM FRAMATSOE JFD FILES FOR 96-99
COMMENTS. input files P96-99-F.inp output file. PS6-9S-F.out sigma.desert * P-C
PROGRAMs PAVAN, 10/76. 8/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

0LOu POPULATION ZONE CALCULATIONS.
0 NS SECTOR BOUNDARY DISTANCE . 4827.0 METERS
OLATTRAL PLUME MEANIIER/BUILDING WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTAXCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWED, C- .5 A- 2161. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NIUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS TNE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD rJMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.663E-04 8.912Z-05 7.022J-05 4.368E-05 3.763E-OS 3.30OE-05 3.302E-OS 2.921E-05 2.323E-05 2.298Z-0O
.567 .98S 2.646 3.162 4.689 7.611 10.002 10.599 10.799 11.236

.02696 .04690 .12591 .15048 .22318 .36224 .47602 .50447 .51395 .53478
0 1.S88E-05 1.844E-05 1.569E-05 1.331E-05 1.103E-05 9.704E-06 9.225E-06 9.18SE-06 7.174E-06 6.912E-06

1S.619 17.611 21.264 26.908 29.233 31.026 31.623 36.803 42.846 43.112
.74338 .83820 1.01203 1.28067 1.39129 1.47663 1.50507 1.75160 2.03921 2.05185

0 6.569E-06 5.8851-06 4.9552-06 4.816E-06 4.149E-06 3.498E-06 3.109E-06 2.773E-06 2.762E-06 2.486E-06
43.226 50.531 55.711 60.027 62.252 66.203 67.664 67.996 72.578 72.645

2.C5731 2.40497 2.6515C 2.85693 2.95807 3.15086 3.22040 3.23620 3.45428 3.45744
0 2.271E-06 2.097E-06 1.912E-06 1.412E-06 1.371E-06 1.145E-06 9.651r-07 9.245E-07 8.853E-07 6.972E-07

75.434 75.565 76.628 76.893 77.424 77.491 78.019 79.347 79.746 80.476
3.59018 3.59643 3.64700 3.65964 3.68493 3.68809 3.71324 3.77645 3.79S42 3.83018

0 S.s47r-07 4.639E-07 4.378E-07 4.075K-07 3.476E-07 2.951E-07 2.226K-07 2.015Z-07 1.771E-07 1.481E-07
80.941 81.008 *1.805 83.664 83.996 85.324 86.121 91.301 91.500 91.633

3.85231 3.85547 3.89339 3.98189 3.99769 4.06090 4.09883 4.34535 4.35483 4.36115
0 1.358E-07 1.110E-07 1.024Z-07 8.149K-08 6.816E-08 5.108E-O8

94.953 95.152 98.074 99.535 99.934 100.000
4.51918 4.52866 4.66773 4.73726 4.75622 4.75938
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NORTHWEST APPENDIX B B-240 B-241
People.Vision.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/O PERCENTILES
(BASED ON 7HE UPPER ENVELOPE OF THZ
ORDERED X/Q0- FEUENCY VALUES, AND AS
PLOTTED CR A LOG-NORMAL GRAPB.)

0 PERCENT OF TIME CH1/Q IS EQUALED OR EXCIEDED
CHI/0 W1TH RESPECT TO WHEN THE WIND BLOWS

SEC/CUDIC METER THE TOTAL TIME :NTO THIS SECTOR ONLY

HJWDCHECX GRAPHa SLOPt LT -1.0 FOR LOW PERCENTAGES. XSAVEC 2)- .475
UANDICECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE 3 )- 1.279
HANDICECX GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVEC 4). 1.750
HANICHECX GRAPHs SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 51- 2.854
HANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 6)- 3.451
RANDCHECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVZ( 7)- 3.587

a X I XQSAVE(K.11 XQISTS:.I) XQSLOP(tI)
7 1 -8.70159 15.15:06 -1.86366
7 2 -10.31025 -16.85376 -2.52027
7 3 -11.22735 -17.89834 -2.98817
7 4 -11.59799 -18.21423 -3.13799
7 5 -12.24366 -24.77412 -6.56572
7 6 -12.79953 -33.14164 -11.18764
7 7 -12.99534 NXUXO(K). 7

1.2442-04 .048 1.000
6.831E-OS .143 3.000
5.0702-OS .238 5.000
3.3031-05 .476 10.000
2.306E-05 .714 15.000
1.768E-05 .952 20.000
1.429E-05 1.190 25.000
1.172E-OS 1.428 50.000
9.758E-06 1.666 35.000
8.2570-06 1.904 40.000
7.0861.06 2.142 45.000
6.1653-06 2.380 50.000
5.425E-06 2.618 55.000
4.819E-06 2.856 60.000
3.823E-06 3.094 65.000
3.0752-06 3.332 70.000
2.339E-06 3.570 75.000

0 3.164E-OS 0.5 10.S1
0ANNUAL AVERAGE - 2.46E-07
01- 7 FIVEXO(X). 3.164g-05 FIVEPR(1).10.506
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r'repared by I Date: Verified bylDate: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODC-PAVAN, VERSION 2.0 RUN DATE, 11119/2003 TIME. 23i 4.56
/PLANT NAME, CCS METEOROLOGICAL INSTRUMENTATION
DATA PERIOD. JPD 1996-1999 WIND SENSORS NEIGHTt 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-S BErIQIS. 10 - 75 METERS
SOURCE OF DATA, MET DATA TAKEN FR0M FRAMATOME JPD PILES 10R 96-99
COMENTS. input file. P96-99-F.inp output file. P96-99-P.out sigma-deaert * P-G
PROClAN, PAVAU, 10/76, 8/79 REVISIONS IMPLEMENTATION OP REOULTORY GUIDE 1.145

OPAAETER VALUES FOR THE C0iI/Q CALCULATIONS FOR THE NW SECTOR.
STABILItY WINDSPEED PREQUENCY DISTANCE TERRAIN NT EFF PLUME NT SIGMA-Y SICKA-2 MEANDER-SY CNI/Q VALUES (SEC/CUBIC METER)CLASS METER/SEC PERCENT EmRS "MRS METERS METERS METERS METERS MEANDER BLDG WAKE USEDAT 10.C METERS CA.1431.SQ.MESERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

B .4
8 1.0
a 2.0
3 3.0
B 4.0
B S.0
B 6.0
B 8.0
a 10.0

.14 4827.

.50 4827.
1.77 4827.
2 .43 427.
2.58 4827.
1.12 4827.

.47 4827.

.22 4827.

.06 4827.

.03 4827.

.06 4827.

.19 4A27.

.25 4627.

.75 4827.

.84 4827.

.50 4B27.

.19 4827.

.12 4827.

.03 4827.

0. 0. 776.2 1000.0 776.2 9.656E-07 9.6516-07 9.651E-07
0. 0. 776.2 1000.0 776.2 4.077E-07 4.075S-07 4.0756-07
0. 0. 776.2 1000.0 776.2 2.0166-07 2.0256-07 2.0156-07
0. 0. 776.2 1000.0 776.2 1.3596-07 1.3506-07 L.35SE-07
0. 0. 776.2 1000.0 776.2 1.0256-07 1.024E-07 1.024E-07
0. 0. 776.2 1000.0 776.2 8.1548-C8 8.1496-08 8.149E-08
0. 0. 776.2 1000.0 776.2 6.820E-08 6.816E-08 6.816E-08
0. 0. 776.2 1000.0 776.2 5.111E-08 5.108E-08 5.10XE-08
0. 0. 776.2 1000.0 776.2 4.086E-08 4.084.-08 4.0846-08
0. 0. 776.2 2000.0 776.2 3.247Z-08 3.245E-00 3.145E-08

0. 0. 583.7 611.6 S83.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 503.7 611.6 583.7

2.099E-06 2.0976-06 2.097Z-06
*.864E-07 8.8536-07 8.8536-07
4.383E-07 4.3786-07 4.378E-07
2.955E-07 2.9516-07 2.951E-07
2.228E-07 2.226t-07 2.226Z-07
1.7736-07 1.7716-07 1.771E-07
1.483E-07 1.481E-07 1.481E-07
l.l111-07 1.1106-07 1.110E-07
8.884E-08 8.873E-08 8.873E-08

C .4 .02 4827.
C 1.0 .06 4827.
C 2.0 .47 4827.
C 3.0 .97 4827.
C 4.0 .I5 4827.
C 5.0 .56 4827.
C 6.0 .34 4827.
C 8.0 .16 4827.

0. 0. 441.3 256.4 443.3 6.595E-06 6.5696-06 6.5696-06
0. 0. 443.3 256.4 443.3 2.7846-06 2.7736-06 2.773E-06
0. 0. 443.3 256.4 443.3 1.3776-06 1.3716-06 1.371E-06
0. 0. 443.3 256.4 443.3 9.282E-07 9.245E-07 9.245E-07
0. 0. 443.3 256.4 443.3 7.00C1-07 6.9726-07 6.972E-07
0. 0. 443.3 256.4 443.3 S.569Z-07 5.5471-07 5.547E-07
0. 0. 443.3 256.4 443.3 4.6506-07 4.6391-07 4.639R-07
0. 0. 443.3 256.4 443.3 3.490E-07 3.476E-07 3.476E-07

0. 0. 312.1 87.3 373.7 2.2906-05 2.706E-05 2.2906-05
0. 0. 322.1 87.3 373.7 9.704E-06 1.1436-OS 9.7042-06
0. 0. 322.1 B7.3 372.4 4.8166-06 5.6526-06 4.8166-06
0. 0. 312.1 87.3 345.6 3.498E-06 3.809E-06 3.498E-06
0. 0. 312.1 87.3 330.1 2.762E-06 2.873E-06 2.7622-06
0. 0. 312.1 87.3 319.4 2.271t-06 2.285E-06 2.271V-06
0. 0. 312.1 87.3 312.1 1.9446-06 1.9126-06 1.9126-06
0. 0. 312.1 87.3 312.1 1.456Z-06 1.4326-06 1.432E-06
0. 0. 312.1 87.3 312.1 1.1646-06 1.1456-06 1.145E-06

-4
1.0
2 .0
3 .0
4.0
5.0
6.0
8.0
10.0

.27 4827.

.72 4827.
3.18 4827.
3.95 4827.
3.89 4827.
2.99 4827.
1.34 4827.
1.18 4827.

.09 4827.
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1 .4

E 2.0
E 3.0
t 4.0
1 3.0
3 6.0
1 8.0
E 10.0

.28 4827.
1.09 4827.
4.05 4827.
5.16 4627.
6.60 4827.
5.17 4827.
2.83 4827.
2.21 4827.

.09 4027.

P .4 .34
r 1.0 1.25
e 2A 5.04
P 3.0 S.9"
P 4.0 5.73
P 5.0 4.0a
F 6.0 .90
P 8.0 .65
r 10.0 .06

4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4627 .
4827.
4827.
4827.
4827.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 SS.4 309.5
0. 0. 222.0 55.4 307.3
0. 0. 222.0 55.4 265.2
0. D. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 S5.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
O. 0. 153.2 14.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 153.2 34.5 153.2
O. 0. IS3.2 14.5 153.2
0. C. 1S3.2 14.5 153.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. tOS.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 21.5 112.7
0. 0. 105.7 21.5 105.7
O. 0. 105.7 21.5 10S.?
0. 0. 145.7 21.S 105.7

4.3681-05 5.8741-0O 4.3681-05
1.8443-03 2.4803-05 1.8449-05
9.185X-06 1.2266-05 9.1851-06
7.1741-06 8.267t-06 7.174S-06
5.885E-06 6.2352-06 5.8855-06
4.9551-06 4.9603-06 4.955X.06
4.302g-06 4.149E-06 4.1491-06
3.2241-06 3.1091-06 3.109E-06
2.577t-C& 2.4869-06 2.4361-06

8.912C-05 1.306E-04 8.9126-05
3.7631-05 5.514Z-05 3.763t-05
1.880.-05 2.7273-05 1.880.-05
1.569E-Cs 1.8318-05 1.569S-05
1.3311-05 1.3861-05 1.3325-CS
1.1422-05 1.1031-OS 1.103B-OS
1.0021-05 9.2251-06 9.2233-06
7.s58e-06 6.912-06 6.9121-06
6.003E-06 5.526g-06 5.526S-06

1.6631-04 2.751:-04 1.6C3Z-04
7.0221-05 1.116o-04 7.0221-CS
3.530C-05 5.7451-05 3.530t-05
3.3026-05 3.872t-05 3.3029-OS
2.960E-05 2.9219-05 2.921t-05
2.183-OS 2.3231-05 2.323t-05
2.3332-05 1.943Z-05 1.9433-05
1.748E-os 1.456t-0S 1.456t-OS
1.39OZ-CS 1.164E-OS 1.1646-05

a .4
G 1.0
e 2.0
a 3.0
C 4.0
C 5.0
C 6.0
C S.0
C 10.0

.53
1.56
3.52
4.86
3.02
1.34

.31
.06
.03
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NORTHWEST APPENDIX B B-243 B-244
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Prepared by l Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC CO"PITER CODE-PAVAS. VERSION 2.0 RUN DATZ, 11/19/2003 TIVE& 23. 4,56
/PLANT2 NAME. CCS METEOROLOCGICAL ISTRUN ENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS RZIONTs 10.0 KETERS
TYPE OF RELASEt GROUND LEVEL RELEASE DELTA-T NEIGHTSt 10 - 75 METERS
SOURCE OF DATA. MET DATA TAN FROM FRAMATONE JFD FILES FOR 96-99
COMMENTSs input files P96-99-F.inp output files P96.99-F.out sig-.desert * P-G
PROGRAMi PAVAN. 10/76, t/79 RtVISION. IMPLEMENThTION OF REGULATORY GUIDE 1.145

OLOW POPULATION 20NE CALCULATIONS.
0 0111 SECTOR EOUNDARY DISTANCE . 4827.0 METERS
OLATtRAL .PLL.E MENDER/BUILDING WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPZEDS LESS TSA2 6 MPS.
BUILD:NG WAKE CREDIT ALLOWED. C. .5 A. 2861. D. 70.0
CORREC-ION FACTORS USED IN THE AN8UAL AVERAGE CALCULATIONS.

O0ELO5 ARE PRINTED THE ORDERED VALUES OF CNS/0 AND THE FREQUENCY WITH WHICC THAT VALUE IS REACHED OR EXCEEDED.
THE TOP UMBlER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQDENCY %ORMAL12ED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQNCY WITH RESPECT TO ALL TIME.

0 1.663E-04 8.912E-05 7.022£-05 4.368E-05 3.763E-05 1.530E-05 3.302E-OS 2.921E-05 2.323E-05 2.293E-0S
.531 .873 2.429 2.712 3.957 7.475 12.332 15.352 16.691 16.866

.05392 .08860 .24663 .27529 .40171 .75t86 1.25190 1.55048 1.69438 1.71213
0 1.943E-05 1.880E-05 1.844E-05 1.569R-05 1.456E-05 1.331E-05 1.164E-05 1.103E-05 9.704E-06 9.225E-06

17.177 22.221 23.310 29.257 29.319 35.048 35.079 39.156 39.874 40.777
1.74374 2.25575 2.36636 2.97003 2.97635 3.55789 3.56106 3.97509 4.04776 4.13944

0 9.185E-06 7.1742-06 6.912E-06 6.569E-06 5.885E-06 5.5261-06 4.955E-06 4.816E-06 4.149E-06 3.498E-06
44.824 50.179 50.833 50.854 57.455 57.517 62.685 65.861 68.694 72.648

4.55031 5.09393 5.16030 5.1624* 5.63252 5.61884 6.36349 6.68587 6.97341 7.37487
0 3.109E-06 2.773E-06 2.7621-06 2.4861-06 2.271E-06 2.0971-06 1.9121-06 1.4322-06 1.371R-06 1.145E-06

74.659 74.921 78.813 78.906 81.895 t1.956 t3.295 84.478 B4.945 85.039
7.55927 7.60559 8.00066 8.01014 8.31356 8.31982 8.45571 8.57581 8.62322 8.63270

0 9.651E-07 9.245E-07 8.853E-07 6.9721E-07 5.547E-07 4.619E-07 4.378g.07 4.075E-07 3.476E-07 2.9512-07
85.180 86.145 86.332 07.079 B7.640 87.982 88.231 18.730 88.885 89.632

*.64708 8.74505 8.76402 8.83987 8.89676 8.93153 B.95681 9.00738 9.02318 9.09904
0 2.226E-07 2.015E-07 1.771E-07 1.481E-07 1.358S-07 1.110E-07 1.0248-07 8.8731-08 8.149E-08 6.816E-0O

90.473 92.248 92.746 92.933 95.361 95.486 98.070 98.101 99.222 99.689
9.18437 9.36452 9.41509 9.43405 9.68058 9.69322 9.955S5 9.95871 10.07249 10.11989

0 5.1088-08 4.084E-08 3.1452-08
99.907 99.969 100.000

10.14202 10.14834 10.15150
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I NORTHWESTAPEDXBaluaonN.N020-
People* Vision Solutions Calculation No. NE02-03-16

Prepared by/ Date: Verified bylDate: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

0 X/Q PERCENtILES
IBASED ON TNE UPPER ENVELOPE OF SNE
ORDERED X/-PFRE0UENCY VALUES. AND AS
PLOrTM ON A LoG-NOaM.AL GRAPH.)

O PlRCENT OF TINE CN2/O IS EQUALED OR EXCEEDED
CNI/Q WI7H RESPECT TO WNEN THE WIND SLOWS

SEC/CUBIC METER -`HE TOTAL TIME INTO ThIS SICTOR ONLY

HANI(OECK GRAPN. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 2)-
NANDCNECX CRAPN. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVE( 3).
HA!NECHECK GRAPHN SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVRC 4)-
HL'IDCRECK GRAPH. SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAV2( 5).
RAXIOCNECX GRAPH. SLOPE LT -1.0 MOR LOW PERCENTAGES. XSAV1t 6).
RANDCRECK GRAPH. SLOPS LT -1.0 FOR LOW PERCENTAGES. XSAVE( 7).

1.557
3.S55
4.547
6.682
7.997
8.310

0 K I XQSAVE(X.I) XQIN(EK.I) XOSLOP(XrI)
S i -t.70159 13.80653 -1.5614:
8 2 -10.44116 -:5.27612 -2.24324
8 3 -11.22735 -:7.07552 -3.24021
B 4 -11.59799 -17.32508 -3.38784
e S -12.24366 -21.05485 -5.87451
a 6 .12.79953 -26.05S75 .9.43530
8 7 -12.99534 NZNXQ(E). 7

1.249E-04 .102 1.000
7.313b-05 .305 3.000
5.5893-05 .508 5.000
3.7833-05 1.015 12.000
2.963E-05 1.523 15.000
2.295E-05 2.330 20.000
1.8593-05 2.538 25.000
1.SSEE-OS 3.045 30.0C0
1.3323-05 3.553 35.000
1.0933-05 4.061 40.000
9.127E.06 4.568 45.000
7.6861-06 5.076 50.000
6.559B-06 5.583 55.000
5.658S-06 6.091 60.000
4.927E*06 6.598 63.000
3.9983-06 7.106 70.000
3.228Z-06 7.614 75.000
2.5603-06 8.121 80.000

a 5.635E-05 0.5 4.93
CANhNUAL AVRRAZZ . 5.13E-07
OK. 8 FIVEXQ(K). 5.635E-05 FIVEPRtX). 4.925

'91 RI
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|Mohammed Abu-Shehadeh Ted Messier

1USNRC COP4UTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIMEs 23, 4.56
/PLANT NAME. CGS METEOROLOICAL INSTRUMENTATION

DATA PERIOD, JID 1996-1999 WIND SENSORS FEI3GTS I0.0 METERS
TYPE OF RELEASE, GROUND LEVEL RELEASE LELTA-ST YEIHTSs 10 - 75 METERS
SOURCE OF DASTA MET DATA TUARN FROM PRAMATOME J.7 FILES FOR 96-99
C*,. E4NTS, input file. P96-99-F.Irp output file. P96-99-F.out signa-desert * P-C
PROGRAM. PAVAN. 10(76 8/79 REVISION IMPLE4ENTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE CH1/Q CALCULATIONS FOR THE N SECTOR.
STABILITY WINDSPEED FREQUENCY DISTASCE TERRAIN HT EFP PLUME HT SIGMA-Y SICKA-Z MWANDER-SY ** CHI01 VALUES (SIC/CUBIC METER)CLASS METER/SEC PERCENT METERS MBTERS METERS METERS METERS METERS MEANDER 8.0C WASE USED

AT 10.0 ME7ERS CA.1431.S0.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

a .4
a 1.0
B 2.0
a 3.0
B 4.0
B 5.0
B 6.0
a *.0
a 10.0

C .4
C 1;0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

.20 4827.

.71 4827.
1.86 4827.
1.73 4827.
1.49 4827.
1.62 4827.
1.49 4827.
1.62 4827.

.52 4827.

.18 4827.

.04 4827.

.13 4827.

.58 4827.

.78 4827.

.63 4827.
.76 4827.
.39 4827.
.55 4827.
.08 4827.

.05 4827.

.16 4827.

.37 4827.
.68 4827.
.76 4827.
.52 4827.
.52 4827.
.39 4827.
.16 4827.
.05 4827.

.20 4827.

.84 4827.
2.67 4827.
2.80 4827.
3.30 4827.
2.69 4827.
1.88 4827.
2.77 4827.
1.02 4827.

.34 4827.

.05 4827.

0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2

0. 0. 583.7 611.6 583.7
0. 0. 581.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 581.7
0. 0. 53.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

9.656E.07 9.651E-07 9.6510.07
4.077E.07 4.075E-07 4.07SE-07
2.016E-07 2.015E-07 2.015.07
1.3593-07 1.358g-07 1.358E-07
1.0250-07 1.0240-07 1.024E.07
8.154E-08 8.149r-08 8.149E-08
6.820E-08 6.8160-08 6.816E-08
5.111E-08 5.1080-08 5.108E-08
4.0862-08 4.084E-08 4.084E-08
3.1470-08 3.145E-08 3.145e-08

2.099E-06 2.C97E-06 2.097E-06
8.864E-07 8.8533-07 8.853E.07
4.383E-07 4.3780-07 4.3780-07
2.955E-07 2.951E-07 2.951E.07
2.228E-07 2.226E-07 2.226E-07
1.773R-07 1.7711-07 1.771S-07
1.483S-07 1.481E-07 1.481g-07
1.111E-07 1.110E-07 1.1100-07
8.8840-08 8.873E-08 8.873E-08

6.595E-06 6.569E-06 6.569E-06
2.784E-06 2.773E-06 2.773E-06
1.377E-06 1.371E-06 1.371E-06
9.282E-07 9.245E-07 9.2450-07
7.000E-07 6.9721-07 6.972E-07
5.569E-07 5.547E-07 5.547E-07
4.658E-07 4.639E-07 4.6392-07
3.490E-07 3.476£-07 3.4760-07
2.791E-07 2.780£-07 2.780E-07
2.149E-07 2.141E-07 2.141E-07

2.298E-05 2.7063-05 2.298E-05
9.704E-06 1.143E-OS 9.704E-C6
4.816S-06 5.65.E-06 4.816E-C6
3.498E-06 3.809E-06 3.498E-06
2.7621-06 2.873V-06 2.762Z-06
2.2710-06 2.2850-06 2.271E-06
1.944E-06 1.912E-06 1.912E-06
1.4563-06 1.4323-06 1.432E-06
1.164E-06 1.145E-06 1.145E-06
8.968E-07 8.8200-07 8.820E-07
6.479E-07 6.372B-07 6.372E-07

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

0.

0.
0 .
0 .
0 .
0.
0 .
0 .
0.
0.
0 .

C. 312.1 87.3 373.7
C. 312.1 87.3 373.7
0. 312.1 87.3 372.4
C. 312.1 87.3 345.6
0. 312.1 87.3 330.1
0. 312.1 87.3 319.4
0. 312.1 87.3 312.1
0. 312.1 87.3 312.1
0. 312.1 87.1 312.1
0. 312.1 87.3 312.1
0. 312.1 87.3 312.1
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a .4
2 1.0
2 2.0
8 3.0
2 4.0
t S.0
1 6.0
1 8.0
I 10.0
2 13.0
E 18.0

1 .4
V 1.0
V 2.0
r 3.0
F 4.0
F 5.0
P 6.0
P 8.0
P 10.0
P 13.0

.42
1.62
4.05
4.00
4.00
4.58
3.56
3.50

.63

.21

.Os

.46
1.67
S.20
6.07
4.79
2.46
1.07

.86

.08

.CS

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4027.
4827.
4827.

4827.
4827.
4827.
4827.
4027
4827.
4827.
4827.
4827.
4827.

4827.
4827.

4627.
4827.
48a27.
4827.
4827.

0. 0. 222.0 55.4 303.S
0. 0. 222.0 55.4 309.S
0. 0. 222.0 55.4 307.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 SS.4 222.0
0. 0. 222.0 SS.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.S 241.3
0. 0. 153.2 34.5 194.9

0 O. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 153.2 34.5 153.2
0. 0. 1S3.2 34.S 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 253.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 146.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 21.5 112.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 lO5.7

4.3682-05 5.8742-05 4.368E-05
1.844E-05 2.4SO.O05 1.844E.05
9.185E-06 1.226E-OS 9.185t-06
7.174t-06 8.267£-06 7.1742-06
5.885E-06 6.235E-06 5.8853-06
4.955-06 4.960Z-06 4.955-06
4.302Z-06 4.149S-06 4.1492-C0
3.224B-06 3.109E-06 3.109E-06
2.577E-06 2.486E-06 2.48S6-06
1.9815-06 1.9143-06 1.9142-06
1.4343-06 1.3S3E.06 1.3S3E-06

9.9129-OS 1.3061-04 8.9122-05
3.763t-05 5.514E-0 3.763E-05
1.6080-05 2.727E-05 1.880E-05
1.5693-OS 1.S3SE-05 1.5669-05
1.331E-05 1.386t-05 1.331E-05
1.142E-05 1.103E-05 1.103E-05
1.002Z-05 9.225E-06 9.225E.06
7.508t-06 6.912E-06 6.912t-06
6.003B 06 S.526E-06 5.526E-06
4.623E-06 4.256E-06 4.256E-06

1.663X-04 2.751E-04 1.663E-04
7.0225.05 1.1622-04 7.022E-0S
3.5302-OS 5.7453-OS 3.510R-OS
3.302E-OS 1.872E-OS 3.302E-05
2.9609-06 2.921B-0S 2.921E-OS
2.6186-0S 2.323t-OS 2.323t-05
2.3332-05 1.9423-05 1.943B-05
1.7481-05 1.456t-05 1.4562-05
1.398-05 1.164t-05 1.164E-05

G .4 .49
G 1.C 1.44
G 2.C 3.37
G 3.C 4.11
G 4.0 2.59
G S.0 .71
a 6.0 .24
G 8.C .08
C 10.0 .05
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lUSNRC COMP=IZR CODE-PAVAN, VERSION 2.0 RUN DATE. 1/19/2003 TIMEi 23. 4a56
/PLAI?' NAME. CGS XMTEOROLoGtCAL INSTRUMEATATION

DATA PER1ODs JPD 1996-1999 MIND SENSORS NEIGHOT 10.0 MtEERS
TYPE OF RELEASEs GROUND LEVEL RELEASE DELTA-T HERIGNHS. 10 - 7S M4ETERS
SOURCE OF DATAt MqET DATA TAKEN PROM FSRMATOME JFD FILES FOR 96-99
COMMENTS. Input 6i1e. P96-99-F.inp output £ile. P96-99-F.out sigma-desert * P-C
PROGRAM. PAVAN, 10/76, 0/79 REVISION. IMPLEMENTATION OF REGULATORY GUIDE 1.145

OLOW POPJLATION ZONE CALCULATIONS5
O N SECTOR BOUNDARY DISTANCE . 4827.0 METERS
OLATERAL PLUME MEANIDER/BUILDING WAYM CREDIT ALLOWED

AS A FUNCTION OF DOWiNWIIND DISTANCE.
MEANDER CREDIT IS FOR YISDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWED. C. .S A. 2861. 0. 70.0
CORRECTION FACTORS USED IN TrN ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED TNE ORDERED VALUES OF CN1/O AND THE FREQUENCY WITN WHICH TNAT VALUE IS REACHED OR EXCEEDED.
THE TOP NU4BER IS TNE CHI/Q. THE MIDDLE IIUHBER IS THE FREQUENCY NORPALIZED TO TNIS SECTOR.
THE THIRD NUMBER IS 7TE FREQUENCY WITH RESPECT TO ALL TIME.
0 1.663E-04 8.912E-05 7.022E-05 4.368E-05 3.7631-DS 3.530Z-05 3.302E-05 2.921E-05 2.323E-05 2.29BZ-05

.491 .950 2.38B 2.809 4.482 7.856 :1.962 14.551 IS.258 15.462
.05932 .11480 .28863 .33940 .54168 .94939 1.44560 1.75S49 1.84383 1.86852

O 1.943E-05 1.880E-05 1.844E-05 1.569E-05 1.456E-05 1.331E-OS 1.164E-05 1.103E-05 9.704E-06 9.225E-06
15.697 20.902 22.523 28.591 28.669 33.455 33.508 35.966 36.803 37.875

1.89697 2.52592 2.72187 3.45S12 3.46460 4.04298 4.04931 4.34640 4.44754 4.57712
0 9.1852E06 7.1742-06 6.912E-06 6.569E-06 5.8SSE-06 5.526Z-06 4.955E-06 4.816E-06 4.2562-06 4.1492-06

41.929 45.931 46.794 46.848 50.849 50.928 55.505 58.172 S8.225 61.781
5.06701 5.55057 5.65487 5.66142 6.14499 6.15447 6.70757 7.02994 7.03627 7.46610

0 3.4982-06 3.109E-06 2.773E-06 2.762E-06 2.486E-06 2.271E-06 2.097E-06 1.914E-06 1.912E-06 1.432E-06
64.5sO 68.084 68.241 71.537 72.164 74.858 74.901 75.110 76.994 79.766

7.80428 8.22780 8.24676 8.64499 8.720t4 9.04638 9.05159 9.07687 9.30443 9.63945
0 1.383E-06 1.371E-06 1.145E-06 9.65IE-07 9.2452-07 8.853E-07 8.8202E-07 6.972E_07 6.372E-07 5.547E-07

79.818 E0.184 81.204 81.405 82.085 82.216 82.556 83.314 83.366 83.890
9.64577 9.69002 9.82328 9.837S4 9.91971 9.93551 9.97660 20.06826 10.07458 10.13779

0 4.639E-07 4.378E-07 4.075E-07 3.476E-07 2.951t-07 2.78CE.07 2.226E-07 2.141E-07 2.015E-07 1.771E-07
84.413 84.988 85.694 86.086 86.871 87.028 87.656 87.708 B9.565 90.323

10.2C100 10.27053 10.35587 10.40328 10.49809 10.51706 10.59291 10.59923 10.82363 10.91529
0 1.4812-07 2.358E-07 1.110E-07 1.024E-07 8.8732-08 8.149E-08 6.862E-08 5.20SE-08 4.084E-0S 3.145E-08

90.716 92.442 52.991 94.482 94.560 96.182 97.672 99.294 99.817 100.000
10.96270 11.17129 11.23766 11.41782 11.42730 11.62325 11.80340 11.99936 12.06257 12.08469
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NORTHWEST APPENDIX B B-248 B-249
People Vislon*Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

o x/Q PERCUnTILES
1BASED ON TIIE UPPER ENVELOPE OF T10
ORDERED xEQ- FREoUENCY VALUES. AN AS
PLOTTED ON A LOG-NOROKL GRAPH.)

o PERCENr OF TIME CNI/Q IS EQUALED OR EXCEEDED
CH1/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO TMIS SECTOR ONLY

HANDCHECX GRAPHs
RANDCHECK GRAPH .

CANXCHECE GRAPNs
HANDCHECX GRAPH.
HANICRECX GRAPN .
HANDCBECX GRAPN.
HANDCHECK GRAPH.
HANDCHECX GRAPH.
HANDCHECX GRAPH s
RANJcHCK GRAPHs

O X I XQSAVE(K.1) XQINT[ 1I) KOSLOP(K.)1
9 1 -8.70159 -13.65953 .1.52910
9 2 -10.31125 -13.74879 *1.56995
9 3 -10.44116 .14.97499 -2.15196
9 4 -11.06239 -15.22S24 -2.28960
9 5 -11.22735 -17.25525 -3.45219
9 6 -11.59799 -18.01471 -3.91563
9 7 -12.24366 *19.18521 .4.70980
9 8 -12.39272 -19.81652 -5.14755
9 9 -12.79953 -23.45289 -?.81511
9 20 -12.99534 -27.69752 -10.98722
9 11 -13.16156 NL141X(x)- 11

1.2098-04 .121 1.000
7.09SE-OS .363 3.000
5.4283-05 .604 5.000
3.674E-05 1.2C8 10.000
2.844E-05 o.811 15.000
2.19SE-05 2.417 20.000
1.7855-05 1.021 25.000
1.4939-05 3.625 30.000
1.2372-05 4.230 35.000
9.9373-06 4.834 40.000
s.020s-06 S.438 45.000
6.528Z-06 6.042 5O.C00
5.3978-06 6.647 55.000
4.462E-06 7.251 60.000
3.609E-06 7.855 6s.000
2.916C-06 8.459 70.000
2.24SE-06 9.064 7S.0to

0 6.0061-05 D.S 4.14
0ANNUAL AVERAGE - 6.053-07

o0. 9 ?XvEXoGK)C 6.006E-05 FIVEPRAC). 4.137

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPS LT -1.0 FOR LOW PERCENTAGES.
SLOP% LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEN-AGES.
SLOPE LT .1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE L. -1.0 FOR LOW PERCENTAGES.

XSAVE ( 2).
XSAVE 1 3)-
XSAVZ 1 4) -
XSAVYSI S) .
XSAVg 1 6) -
XSAVS ( 7) .
XSAVE 1 8) .
XSAVE l 9).
XSAVeCLO).
xSAVe9(I)

1.444
1.757
3.452
4 .040
5.063
7.026
7.462

8.641
9.043
9.3.01
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PeopleoVision- Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPURE2 CODIE-PAVAN, VERSION 2.0 RUN DATET 11119/2003 TIMEt 231 4:56
/PLANT WAMEs CCS METEOROLOGICAL XNSTRUWENTATION

DATA PERIOD. JrD 1996-1999 W#IND SENSORS HEIGHT$ 10.0 METERS
TYPE OF RELEASr. GROUNh LEVEL RELEASE DELTA-T BESCRSS 10 - 75 METERS
SOURCE OF DATAs MET DATA TAKEN FROM FRAMATOKE JrD FILES FOR 96-99
COMMEiTSs input files P

9
6-99-r.inp output file. P96-99-r.out sigma-desert * P-G

PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGLLATORY GUIDE 1.145
OPARAxETER VALUES FOR THE CHI/Q CALCULATIONS FOR THE ME SECTOR.
STABILITY WINDSPEZD FREQUENCY D:STANCE TERRAIN RT EFP PLUME Ht SISMA-Y SICMA-Z MEANDER-SY - CNIHQ VALUES CSEC/CUBIC METER)CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED

AT 10.0 METERS CA.1431.SO.MTmRS
A .4 .20 4827. 0. 0. 776.2 1000.0 776.2 9.656E-07 9.6S1E-07 9.6511-07A 1.0 .69 4827. 0. 0. 776.2 1000.0 776.2 4.0772-07 4.075E-07 4.07sE 07A 2.0 1.78 4827. 0. 0. 776.2 1000.0 776.2 2.016E-07 2.0151-07 2.01SE-07
A 3.0 1.24 4827. 0. 0. 776.2 1000.0 776.2 1.359S-07 1.358E-07 1.358E-07A 4.0 1.24 4827. 0. 0. 776.2 1000.0 776.2 1.0251-07 1.024E-07 l.024E-07A 5.0 1.35 4827. 0. 0. 776.2 1000.0 776.2 8.154E-08 8.149E-08 8.149E-08A 6.0 .91 4827. 0. 0. 776.2 1000.0 776.2 6.82CE-08 6.816e-08 6.816E-08A 8.0 1.06 4827. 0. 0. 776.2 1000.0 776.2 S.111E-08 5.108E-08 5.10tE-08A 10.0 .18 4827. 0. 0. 776.2 1000.0 776.2 4.086E-08 4.084E-08 4.084E-08
A 13.0 .07 4827. O. 0. 776.2 1000.0 776.2 3.147E-08 3.145E-08 3.145E-08A 18.0 .04 4827. 0. C. 776.2 1000.0 776.2 2.273E-08 2.272E-08 2.272E-08

B .4
B 1.0
B 2.0
B 3.0
B 4.0
B 5.0
B 6.0
B 8.0
B 10.0
B 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D :.
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

E .4
E 1.0
1 2.0
E 3.0
E 4.0
r 5.0
' 6.0
E 8.0
S 10.0
1 13.0
E 18.0

F .4
F 1.0
F 2.0
F 3.0
F 4.0
P 5.0
F 6.0
P 8.0
F 10.0
F 13.0

.06 4827.

.18 4827.
.66 4827.
.29 4827.
.55 4827.
.55 4827.
.47 4827.
.69 4827.
.29 4827.
.15 4827.

.09 4927.
.25 4827.
.66 4827.
.51 4827.
.51 4827.
.55 4827.
.66 4827.
.73 4827.
.36 4827.
.22 4827.

.17

.69
2.80
2.44
2.37
3.24
2.77
4.26
2.48
1.38

.25

.50
1.93
4 .52
3.31
2.26
2.88
3.64
5.97
4.01
1.53

.29

.47
1.71
5.24
4.48
3.31
1.38
1.24

.98

.55

.11

4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.

4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.

4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.

4827.

4827.
4027.

4827.

4827.
4927.
4827.
4927.
4827 .

0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
o. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 582.7 611.6 583.7
o. 0. 583.7 611.6 593.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 443.3
O. 0. 443.3 256.4 443.3
0. C. 443.2 256.4 443.3
0. C. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. O. 443.3 256.4 443.3

I. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 373.7
0. 0. 332.1 87.3 372.4
0. 0. 312.1 87.3 345.6

O. 0. 312.1 87.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 312.1 87.3 312.1
a. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 332.2

0. 0. 222.0 S5.4 309.5
0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 3C7.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. O. 222.0 55.4 210.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 21.5 112.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7

2.099E-06 2.0972-06 2.0971-0O
8.864E-07 8.853E-07 8.853E-07
4.383E-07 4.378E-07 4.378E-07
2.955E-07 2.951E-07 2.9511-07
2.2281-07 2.226E-07 2.226E-07
1.773E-07 1.771E-07 1.771E-07
1.483E-07 1.481E-07 1.481E.07
1.111E-07 1.110E-07 1.110E-07
8.8841-08 8.873-08 8.8730.08
6.842E-08 6.8331-08 6.833Z-08

6.595E-06 6.569E-06 6.569E-06
2.784E-06 2.773E-06 2.773E-06
1.3771-06 1.3711-06 1.371E-06
9.2821-07 9.245E-07 9.2450-07
7.000E-07 6.972E-07 6.972E-07
3.569Z-07 5.547E-07 5.547E-07
4.658E-07 4.639E-07 4.639E-07
3.490Z-07 3.476Z-07 3.476E-07
2.7910-07 2.7801-07 2.780E-07
2.149E-07 2.1411-07 2.1413-07

2.2981.05 2.706E-05 2.2981-05
9.7041-06 1.143E-05 9.704E-06
4.816E-06 5.6510-06 4.8160-06
3.498E-06 3.809E-06 3.498E-06
2.762E-06 2.8731-06 2.762Z-06
2.271E-06 2.285E-06 2.271E-06
1.944E-06 1.9121-06 1.912E-06
1.456E-06 1.432E-06 1.432E-06
1.164E-06 1.145E-C6 1.145E-06
8.968E-07 8.820E-07 8.9201-07
6.4791-07 6.37Z1-07 4.372E-07

4.3680-05 5.874B-05 4.368E-05
1.844Z-05 2.480E-05 1.844Z.05
9.185E-C6 1.226t-05 9.185E-06
7.1741-06 8.267E-06 7.174E-06
5.885E-06 6.2350-06 5.8850-06
4.9551-06 4.960E-06 4.955E-06
4.302E-06 4.149E-06 4.149E-06
3.224E-06 3.109E-06 3.109E-06
2.577E-06 2.4861-06 2.486F-06
1.9859-06 1.914E-06 1.914E-06
1.434E-06 1.3818-06 1.383E-06

8.912E-05 1.306E-04 8.912E-05
3.763E-05 5.5141-05 3.763E-05
2.880E-05 2.727E-05 1.88OB-05
1.569E-05 1.838E-OS 1.569E-05
1.331E-05 1.386E-05 1.331E-05
1.142E-05 1.1030-05 1.103S-05
1.002E005 9.225E-06 9.225E-06
7.508E-06 6.912E-06 6.912E-06
6.003E-06 5.526E-06 5.5261-06
4.623E-06 4.2561-06 4.256Z-06

1.663E-04 2.751E-04 1.663E-04
7.022E-05 1.162E-04 7.022E-05
3.530E-05 5.745E-05 3.530E-05
3.302E-oS 3.872E-OS 3.302E-05
2.960E-05 2.921E-05 2.921E-05
2.618E-05 2.323E-05 2.3231-05
2.333z-05 1.943E-05 1.943E-05
1.748E-05 1.456E-05 1.456E-05
1.077E-05 8.967E-06 8.967E-06

C .4 .55
G 1.0 1.60
G 2.0 3.86
C 3.0 1.78
G 4.0 1.27
C S.0 .29
C 6.0 .22
G 8.0 .04
G 13.0 .04
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S NORTHWEST APPENDIX B B-250 B-251
People *Vision.Bolutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COP.PUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11119/2001 TrIE. 23. 4.56

/PLANT NAMNa CGS METEOROLOGICAL INSTRUMENTATION
DATA PERIODs JFD 1996-1999 WIND SESSORS REIGHT. 10.0 PETERS
TYPE OF RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN PROM PRAMATOMZ JPD FILES FOR 96-99
COMMENTS. input file. P96-99-P.inp output file. P96-99-F.Out sigma-desert * P-G
PROGRAM. PAVAS, 10/76. 8/79 REVISION. II.PLRENTATION OF RZGULATORY GUIDE 1.145
LOW POPULATION ZONE CALCULATIONSS

0 WNE SECTOR BOUNDARY DISTANCE . 4827.0 METERS

OLATERAL PLUME MEANDER/BUILDIND WAKE CREDIT ALLOWED
AS A FLNCTION OF DOWNWIND DISTANCE.
MEAONDER CREDIT IS FOR WINDSPEEDS LESS THANI 6 YPS.
BUILDING WAKE CREDIT ALLOWED C- .S A. 2861. D. 70.0
CCRRZCrION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CBI/Q AND THE FREQUENCY WHIT WB:CB THAT VALUE IS REACHED OR EXCEEDED.
TBE TOP NUMBER IS THE COIUQ. THZ MIDDLE NUMBER IS THE FREQUENCY NORM4ALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TINE.

0 1.663E-04 8.912E-IS 7.022E-0S 4.368K-OS 3.763E-05 3.530E-05 3.302Z-05 2.921K-05 2.323K-05 2.29KE-05
.547 1.016 2.619 3.119 4.831 8.691 10.476 11.750 12.042 12.211

.04745 .08820 .22726 .27067 .41921 .75423 .90910 1.01972 1.04500 1.05966

O 1.9438-05 1.880K-OS 1.044K-05 1.5691-05 1.456K-05 2.3311-05 1.103K-OS 9.704K-06 9.2252-06 9.185K-0O
12.429 17.674 19.604 24.084 24.120 27.434 28.818 29.510 30.749 35.265

1.07863 1.53375 1.70126 2.09001 2.09317 2.38C78 2.50088 2.56093 2.66839 3.06030
0 8.967Z-06 7.174K-06 6.912Z-06 6.569K-06 5.8t5Z-06 5.526E-06 4.955-06 4.816K-06 4.256B-06 4.149K-06

35.301 38.615 39.599 39.687 41.945 42.491 45.368 48.173 48.282 51.924

1.06346 3.35107 3.43640 3.44405 3.64000 3.68741 1.91710 4.18046 4.18994 4.50600
0 3.498E-06 3.109E-06 2.773K-06 2.762K-06 2.486t-06 2.271E-06 2.097E-06 1.914-S- 1.912E-06 1.432E-06

54.364 60.331 60.592 62.9S9 56.965 70.207 70.267 71.796 74.564 78.825
4.71775 5.23609 5.25821 S.46365 5.8113. 6.09260 6.09780 6.23055 6.47075 6.84054

0 1.383K-06 1.371-06 1.145K-06 9.651K-07 9.245K-07 8.853E-07 8.830Z-07 6.972K-07 6.372K-07 5.547Z-07
79.117 79.772 82.249 82.446 82.955 83.138 84.522 85.031 85.286 85.823

6.86582 6.92271 7.13763 7.15470 7.19094 7.21475 7.33485 7.37910 7.40122 7.44863
0 4.639E-07 4.378K-07 4.0751-07 3.476E-07 2.951Z-07 2.780E-07 2.226E-07 2.141K-07 2.015E-07 1.771E.07

86.488 87.144 87.836 88.564 88.856 89.220 89.766 89.985 92.769 92.315

7.50552 7.56241 7.62246 7.68567 7.71095 7.74256 7.78997 7.80893 7.96380 8.01121
0 1.481K-07 1.358K-C7 1.110Z-07 1.024E-07 8.8731-08 8.149K-08 6.833Z-08 6.816Z-08 5.108K-08 4.0841-08

92.789 94.027 94.719 95.957 96.249 97.596 97.742 98.652 99.709 99.891.

8.05229 8.15975 8.2198D 8.32726 8.35255 8.46949 8.48213 8.56114 8.65280 8.66860
0 3.14SE-08 2.272K-C0

99.964 100.000

8.67492 8.67809
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Prepared by/ Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

a X/Q PERCENTILES
(BASED ON TSE UPPER ESVELOPE OF THE
ORDERED S/Q-FRtQUENCY VALUES. AND AS
PLOTTED ON A LOC-NQORMAL CRAPH.)

O PERCENT OF TIME CNI/Q IS EQUALED OR EXCEEDED
CHI/Q WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC METER THE TOTAL TINE INTO THIS SECTOR ONLY

HANDCHECX GRAPHt
KANDCHECK GRAPH
NANDCHECK GRAPH.
RANDCRECK GRAPH i
RANDCHECR GCRAPH
RANDOHECK GRAPHN
RANDCIECX GRAPHt
RANDCIECK GRAPH.
RANDCHECK GCRAPS

0 K I XQSAVECRI) XIN'TrK.I) XQSLOP(t.1)
10 1 -8.70159 -14.36771 -1.71419
10 2 -10.31825 -15.70429 -2.27997
10 3 -11.06239 -17.19932 -3.01429
10 4 -11.22735 -17.976B3 -3.40673
10 5 -11.59799 -20.11668 -4.54956
10 6 -12.24366 -19.27148 -4.06115
10 7 -12.68134 -19.44238 -4.16646
10 8 -12.99534 -21.69081 -5.61953
10 9 -13.16756 -27.61725 -9.52693
10 10 -13.49964 NU3NX01X). 10

1.236E-04 .087 1.000
6.925- OS .260 3.000
5.180E-05 .434 S.000
3.401E-05 .868 10.000
2.4212-05 1.302 15.000
1.8672-05 1.736 20.000
1.497E-CS 2.170 25.000
1.168E-05 2.603 30.000
9.289E-06 3.037 35.000
7.107E-06 3.471 40.000
5.5629-06 3.905 45.000
4.485E-06 4.339 50.080
3.7311-06 4.773 55.000
3.1432-06 5.207 60.000
2.668E-06 5.641 65.000
2.285E-06 6.075 70.000
1.858E-06 6.509 75.000

0 4.765E-OS 0.5 5.76
OANIJAL AVERAGE . 4.21Z-07
0X- 10 FIVEXOCK). 4.765E05 PIVEPR(K). 5.762

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEhTACES.
SLOPE LT -*1.0 FOR LOW PIRCENTACESI.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVE( 2).
XSAVE I 3) .
XSAVE ( 4) .
XSAVII S) .
XSAVI 6) .
XSAVEC 7)..
XSAVEC 8)-
XSAVE C 9) .
XSAVE X10)I.

.908
2.088
2.378
3.057
4 .177
5.232
6.089
6.467
6.919
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0NORTHWEST APPENDIX B B-252 B-253
People-Vision-Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE, 11/19/2003 TIMEZ 23. 4.s6
/PLANT .AE , CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS EEIGRT* 10.0 METERS
TYPE OF RELEASE. CROUND LEVEL RELEASE DELTA-T HEIGHTSk 10 - 75 METERS
SOURCE OF DATA. MET DATA TAXEN FROD FRAMATOME JFD FILES FOR 96-99
COMMENTS, input tiles P96-99-F.inp output file. P96-99-F.out sigma.desert * P-C
PROCRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF RECULATORY GUIDE 1.145

OPARAMETER VALUES FOR TES CNI/O CALCULATIONS FOR THE NE SECrOR.
STABILITY WINDSFEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME HT SIGMA-Y SIGMA-Z MEANDER-SY CHI/Q VALUES (SEC/CUBIC .ETERI

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USE
AT 10.0 METERS CA.1431.SQ.MMRS

3D

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0

A 10.0
A 13.0

a .4
B 1.0
D 2.0
B 3.0
B 4.0
B 5.0
B 6.0
B 8.0
a 10.0
B 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0

C 6.0
C 8.0

C 10.0
C 13.0

.22 4627.
.76 4827.
.68 4 927.

1.25 4827.
1.30 4827.
1.25 4827.

.60 4827.
1.14 4827.

.60 4827.

.05 s 427.

.05 4827.

.16 4827.
.87 4827.
.54 4827.
.38 4827.
.54 4827.
.27 4827.
.87 4827.
.43 4827.
.43 4827.

.13 4827.

.38 4827.

.49 4827.
.49 4827.
.76 4827.
.81 4827.
.38 4827.
.92 4827.
.70 4827.
.L6 4627.

0
C3
0
0
0
D
0
0
0
0
0

. .53 4827.
1.0 2.17 4827.
2.0 2.33 4827.
3.0 2.87 4827.
4.0 2.76 4827.
5.0 2.44 4827.
6.0 1.84 4827.
8.0 3.47 4827.

10.0 2.44 4827.
13.0 1.73 4627.
18.2 .27 4827.

0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1010.0 176.2

0. 0. S81.1 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 083.7 611.6 583.7
0. 0. 583.7 611.6 581.7
0. 0. S83.7 611.6 583.7
0. 0. 561.7 611.6 5s3.7

0. 0. 443.3 256.6 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 372.4
0. 0. 312.1 87.2 34S.6
0. 0. 312.1 87.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 3112.1 87.3 312.1
0. 0. 312.1 87.3 312.1

0. 0. 222.0 5S.4 309.5
0. 0. 222.0 5s.4 309.5
0. 0. 222.0 S5.4 307.3
0. 0. 222.0 55.4 265.2
C. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 5S.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. IS3.2 34.5 153.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 21.5 105.7

9.6563-07 9.6S12-07 9.6516-07
4.0773.07 4.0753-07 4.0753-07
2.016E-07 2.015E-07 2.015E.07
1.359sE07 1.358E-07 1.358E-07
1.0253-07 1.0242-07 1.024E-07
8.1543-08 8.149C-08 8.149E-08
6.82O-308 6.8162-08 6.8162-08
5.111E-l08 s .108E-08 5.1083-08
4.086E-08 4.0484-08 4.084E-08
3.1473-.0 3.14sz-08 3.145.-06

2.0993-06 2.0972R06 2.097E206
8.864E-07 8.8533-07 3.853E-07
4.383E-07 4.378s-07 4.3783-07
2.955E-07 2.951E-07 2.951.3-07
2.228Z-07 2.2266-07 2.226E-07
1.773E-07 1.7713-07 1.771E-07
1.4833-07 1.481E-07 1.461E-07
1.111E-07 1.1103-07 1.110Z-07
0.8843.08 0.8733-08 8.8733-08
6.8426-os 6.8333-08 6.833E-08

6.59$3-C6 6.569E-06 6.5693-06
2.784E-06 2.7733-06 2.773E-06
1.377E-06 1.371E-06 1.371E-06
9.2823-07 9.2453-07 9.245Z-07
7.0003-07 6.9723-07 6.9723-07
5.569E-07 5.5473-07 S.S473-07
4.6583 07 4.639E-07 4.6396-07
3.490E-07 1.476e-07 3.4763-07
2.7913-07 2.78OE-07 2.70E6-07
2.1493-07 2.1416-07 2.141E-07

2.298E-o5 2.7063-OS 2.2983-CS
9.704E-06 1.243E-OS 9.704E-06
4.8163-06 5.651E-06 4.8163-06
3.498E-06 3.809E-06 3.4983-06
2.762E-06 2.B731-06 2.762E-06
2.2713-06 2.2853-06 2.271E-06
1.9443-06 1.9123-06 1.912Z-06
1.456Z-06 1.4323-06 1.4323-06
1.164Z-06 1.145Z-06 1.1453-06
8.968Z-07 8.820E-07 B.820Z-07
6.4792-07 6.3726-07 6.372E-07

4.368E-OS 5.874E-OS 4.368E-05
1.B44Z-05 2.4BOE-CS 1.844E-05
9.1856-06 1.2263-05 9.185E-06
7.1743-06 8.2673-06 7.174E-06
5.8853-06 6.2353-06 5.8853-06
4.95SE-06 4.960E-06 4.9553-06
4.302E-06 4.149E-06 4.1499-06
3.224E-06 3.109E-06 3.1093-C6
2.5776-06 2.486E-06 2.486E-06
1.985E-06 1.914E-06 1.914E-06
1.434E-06 1.383E-06 1.3B3Z-06

8.912E-05 1.306E-04 8.912E-05
3.7633-OS 5.514E-OS 3.7633-05
1.8803-IS 2.7276-OS 1.8803-OS
1.569g-05 1.838E-OS 1.5693-05
1.331E-OS 1.386E-05 1.331E-OS
1.142E-05 1.1031-OS 1.1038-OS
1.0023-05 9.225E-06 9.22SE-06
7.508E-06 6.912E-06 6.9126-06
6.0036-06 5.5263-06 5.526t-06
4.6231-06 4.2561-06 4.2566-06

1.6633-04 2.75:.-04 1.6633-04
7.022g-OS 1..62E-04 7.022E-OS
3.5303-05 5.745E-OS 3.530E-05
3.302E-05 3.872E-05 3.302E-05
2.9601-05 2.9211-05 2.921E-OS
7.77BE-06 6.478E-06 6.478E-06

3 .4
2 1.0
g 2.0
3 3.0
E 4.0
3 3.0
3 6.0
3 8.0
S 10.0
3 13.0
3 18.0

r .4
F 1.0
F 2.0
f 3.0
F 4.0
F s.0
F 6.0
F 8.0
F 10.0
r 13.0

C .4
G 1.0
G 2.0
a 3.0
G 4.0
C 18.0

.77 4827.
2 .98 *4827.
4.82 4827.
3.90 4827.
3.41 4827.
2.82 4827.
3.41 4827.
3.85 4827.
3.36 4827.
3.41 4827.

.27 4827.

.83 4827.
3.03 4827.
5.20 4827.
3.52 4827.
2.00 4827.

.87 4827.

.54 4827.

.54 4827.

.05 4827.

.11 4827.

15is 4827.
3.36 4827.
4.36 4827.
1.41 4827.

.81 4827.
.05 4627.
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ENERGY Page No. Cont'd on page
I NORTHWEST APPENDIX B-253 B-254
People.Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUTER CODZ-PAVAN. VERSION 2.0 RUN DATEt 11/19/2003 TIME. 23: 4:56
/PLANT KANEs CGS METEOROLOCICAL INSTRUMENTATION

DATA PEROD, JPD 199C-1999 VIND SENSORS NEIGNT. 10.0 METERS
TYPE OP RELEASE: GROUND LEVEL REEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA: MET DATA TAKEN FROC FRAMATOME JFD PILES FOR 96-99
COMMENTS: input tiles P96-99-r.inp output tiles P96-99-F.out sigma.desert * 2-C
PROGRA.: PAVAN. 10/76. 1/79 REVISION, IMPLEMENTATION O? REGULATORY GUIDE 1.145

CLOW POPULATION ZONE CALCULATIONS.
0 NE SECTOR BOUNDARY DISTANCE . 4827.0 METERS
OLATERAL PLUME MEANDER/RUILDZNG WAKE CREDIT ALLOWED

AS A FUNCTION o? DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WARE CREDIT ALLOWED. C. .s A- 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNU-'AL AVERAGE CALCULATIONS.

OBELOW ARE PRIYTED THE ORDERED VALUES OF CHl/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.663E-04 6.912E1-s 7.022E-05 4.368E-05 3.763E-C5 3.5302-CS 3.302E-05 2.921E-05 2.296E-05 1.680E-05
1.146 1.978 5.337 6.109 9.143 13.206 14.il4 1S.427 1S.956 21.157

.06687 .11S41 .31137 .35641 .53340 .77044 .S5262 .90002 .93089 1.23431
0 1.844E-05 l.S692-00 1.331E-0S 2.103E-05 9.704E-06 9.22SE-06 9.185E-06 7.174E-06 6.912E-06 6.s69E-06

24.136 27.6S7 29.662 30.529 32.696 33.237 38.059 41.959 42.501 42.632
1.40014 1.61357 1.73051 1.78108 1.90750 1.93911 2.22040 2.44796 2.47956 2.48721

0 6.478E-06 5.88sE206 s.S26E-06 4.952E-06 4.816E-06 4.256E-06 4.149E.06 3.49SE-06 3.1092-06 2.773E-06
42.686 46.099 46.213 48.970 51.300 51.408 54.821 57.692 61.539 61.918

2.49037 2.68949 2.69265 2.85700 2.99290 2.99922 3.19834 3.36585 3.59125 3.61237
0 2.762E-06 2.406E-06 2.2712E-06 2.097E-06 1.9142-06 1.912E.06 1.432E-06 1.383E-06 1.37.E-06 1.14SE-C6

64.681 68.039 70.477 70.531 71.939 73.781 77.248 77.519 78.007 80.444
3.77356 3.96951 4.11174 4.11486 4.19704 4.30450 4.sc677 4.52257 4.55102 4.69324

C 9.651E-07 9.24SE-07 e.853z-07 8.820E-07 6.9722-07 6.372E-07 S.S47E-07 4.639E-07 4.371E-07 4.075E-07
80.660 81.148 81.310 83.044 83.802 84.073 84.886 85.265 86.132 86.890

4.70582 4.73427 4.74375 4.84489 4.88913 4.90494 4.95235 4.97447 b.02504 5.06929
0 3.476s-07 2.9512-07 2.7802-07 2.226E-07 2.141E.07 2.015E-07 1.771E.07 1.481E-07 1.3S8E-07 1.110E-07

87.811 88.353 89.C57 89.436 89.599 91.278 91.820 92.091 93.337 94.213
5.12302 5.15462 5.19571 5.21783 5.22731 5.32529 5.35690 5.37270 5.44539 5.49596

C 1.024E.07 8.8732-08 8.149E-08 6.833E-08 6.6E-1 o S.18E-O08 4.O84E2.0 3.1452-08
95.504 95.937 97.183 97.616 98.212 99.3S0 99.946 100.000

5.57181 5.59710 5.66979 5.69508 5.72984 5.79621 5.83098 5.83414
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*NORTHWEST APPENDIX B B-254 B-255
People -Vision- Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

O X/O PERCENT:LES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X/Q-FREQUENCY VALUES, AND AS
PLG1SED ON A LOG-NOR.'SAL GRAPH.)

0 PERCENT OF TIME CHI/O IS ECUALED OR EXCEEDED
Cli/O WImH RESPECT TO WHEN THE WIND BLOWS

SEC/CBlIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HA'DiCHECK GRAPH,
HANDCHECK GRAPHM
HANDCHECX GRAPH.
HANDCHECK GRAPH,
BAIJOCHECK GRAPH.

EANDCHECK GRAPH,
HANDCHECK GRAPH.
HANDCHECK GRAPH,
HANDCHECK GRAPH.
ILWDCHECK GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR Wi PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCEN.AGES.

XSAVE ( 21.
XSAVEC 31 .
XSAVE ( 4) -
XSAVE( 5)-
YSAVE C 61 -
XSAVZ EC 7) -
XSAVE C 8).
XSAVE( 9)-
XSAVE(10) .
XSAVE (11) .

.311

.852
1.612
2.21B
2.990
3.195
3.966
4.108
4.301
4.690

O K I
11 1
11 2
11 3
11 4
11 S
11 6
11 7
1l 8
11 9
11 10

XQSAVE(E. li
-8.70159
-9.56381

-10.31825
-11.06239
-11.59799
-12.24366
-12.39272
*12.90504
-12.99534
-13.16756

XQINT(K.1) XOSLOPCK.I1
-14.55997 -1.82612
-15.46239 -2.15596
-17.57912 -3.04310
-19.82988 -4.09414
-21.70890 -5.02867
-21.77691 -5.06480
-22.05901 -5.21705
-22.58126 -5.51469
-26.93493 -8.01932
-34.59140 -12.47912

11 11 -13.67987 NUMXQ(K.) 11
BACK EXTRAPOLATION FOR 1 PERCENTILE.

1.7861-04 .058
9.8341-05 .175
7.302E-OS .292
4.4328-05 .583
3.207Z-05 .875
2.308E-05 1.167
1.773Z-05 1.459
1.3721-05 1.750
1.060Z-05 2.042
8.265E-06 2.334
6.4188-06 2.625
5.0971-06 2.917
4.117E-06 3.209
3.357E-06 3.500
2.77SE-06 3.792
2.311E-06 4.084
1.736E-06 4.376
1.164E-06 4.667

0 4.977E-05 0.5
OANIPAL AVERAGE 3.84Z-07
0X. 11 FIVEXO(K). 4.9771-05

1.000
3.000
5.000

10.000
15. 0C00
20.000
25.000
30.D00
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
8.57

FIVEPR(K)- 8.570
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NORTHWEST APPENDIX B B-255 B-256Peop. 'Viision - Solutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 21/29/2003 TINEs 23. 4056
/PLAR NAXE CGS HErOOROLOGICAL IIsTR-JME!L'TATxON

DATA PERIOD. JFD 1996-1999 WIND SEXSORS NZICRTe 10.0 METERS
TYPL OF RELEASE. GROUND LEVEL REEASE DELTA-T KEIGKTS. 10 - 7S METERS
SOURCE OF DATA, MET DATA TAXER FROM IRAATONE JPD PILES FOR 96-99
COMNrrTSo Input files P96-99-F.inp output files P96-99-F.out *4g-e.desert * P-G
PROGRAMs PAVAN, 1D/76. 8/79 REVISION. INPL2M1N.A-.:ON OF REGULATORY GUIDE 1.145

OPARANETER VALUES FOR THE CHI/Q CALCULATIONS FOR TUE ENE SECTOR.
STABILITY WINDSPEED FRE05ECY DISTANCE TERRAIN UT EPP PLUeE HT SIGMA-Y StCOA-Z MEAN3ER-SY * CHI/Q VA=ES (SEC/CUBIC METER)CLASS IETER/SEC PERCINT METERS METERS MIETRS METERS METERS METERS MEANDER BLDG WAZE USED

AT 10.0 METERS CA-1431.SO.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A B.0
A 10.0
A 13.0

B .4
P 1.0
Z 2.0
B 3.0
E 4.0
B 5.0
8 8.0
B 10.0

C .4
C 1.0

C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D S.O
D 6.0
o 8.0
D 10.0
D 13.0

.39
1.36
1.51
1.29

.91

.61

.30

.98

.81

.23

4827.

4827.
4827.
4827 .
4827.
4827.
4827.
4827.
4821.

.07 4827.

.23 4827.

.68 4827.

.38 4827.

.45 4827.

.30 4827.

.15 4827.

.30 4827.

.08

.23
1.06

.45

.53

.83

.3I

.68
1.06

.08

.46
1.89
2.95
3.55
1.89
1.29
1.97
3.71
3.18
.83

4827.
4827.
4827.
4827.
4827.
4827.
4B27.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4*27.
4827.
4827.

0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2

0. 0. 583.7 611.6 583.7
0. C. 583.7 61:.6 583.7
0. C. 583.7 61:.6 583.7
0. 0. 583.7 611.6 581.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 581.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 2S6.4 443.3
C. 0. 443.3 256.4 443.3
C. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.1 87.3 373.7
C. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 372.4
0. 0. 312.1 87.3 345.6
0. 0. 312.1 87.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 322.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1

9.656E-07 9.6512-07 9.651E-07
4.077E-07 4.075E-07 4.075E-07
2.016E-07 2.015E-07 2.015E-07
1.359E-07 1.358E-07 1.358E-07
1.0251-07 1.024E-07 1.024E-07
8.154E-08 8.149E-08 8.149E-08
6.820R-08 6.816E-08 6.816E-08
5.111t-08 5.108E-08 5.108E-08
4.086E-C8 4.0841-08 4.O84E-08
3.247E-08 3.145E-08 3.245E-08

2.09S9-06 2.097E-06 2.097E-06
8.664Z-07 8.8511-07 8.853Z-07
4.383E-07 4.37BE-07 4.378-07
2.955E-07 2.95:E-07 2.951E-07
2.228Z-07 2.226E-07 2.226E-C7
1.773Z-07 1.1773-07 1.771E-07
1.l1lE-07 1.l1OE-07 2.l10-07
*.B84E.08 B.873E-08 B.873E-08

6.595?-06 6.569E-06 6.569E-06
2.784E-06 2.773E-06 2.773E-06
1.377E-06 1.371E-06 1.371E-06
9.282E-07 9.245E-07 9.24SE-07
7.000E-07 6.972Z-07 6.972E-07
5.569t-07 5.547E-C7 S.547E-07
4.651E-07 4.639E-07 4.639E-07
3.490E 07 3.476E-07 3.476E-07
2.7918-07 2.7808-C7 2.78C0-07
2.149E-07 2.141E-C7 2.141t-07

2.298E-05 2.706E-05 2.29BE-05
9.704E-06 1.143E-oS 9.704E-06
4.816E-06 5.651E-C6 4.816E-06
3.49Bt-06 3.809E-06 3.498E-06
2.762E-06 2.8731-C6 2.762E-06
2.271t-06 2.2852-06 2.2712-06
1.944E-C6 1.S12t-06 1.912Z-06
1.456E-06 1.432E-06 1.432E-06
1.164E-06 1.145E-06 1.145E-06
8.968i-07 8.82DE-07 8.820E-07
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E .4
1 1.0
C 2.0
E 3.0
C 4.0
r 5.0
3 6.0
Z 8.0
E 10.0
3 11.0

F .4
F 1.0
F 2.0
V 3.0
F 4.0
F S.0
F 6.0
7 6.0
F 13.0

1.C2 4827.
3.93 4827.
7.34 4827.
5.22 4827.
3.40 4827.
2.57 4827.
2.50 4827.
2.87 4827.

.91 4027.

.AS 4827.

1.37 4827.
4.99 4 827.
6.35 4827.
4.39 4827.
2.12 4827 .
1.21 4827.

.38 4827.

.3 46827.

.08 4827.

0. 0. 222.0 5S.4 309.5
0. 0. 222.0 S5.4 309.5
0. 0. 223.0 SS.4 307.2
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 S5.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 S5.4 222.0

0. 0. 153.2 34.3 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. C. 105.7 2W.5 125.3
0. 0. 105.7 21.5 112.7
0. 0. 105.7 21.5 105.7

4.3683-05 5.8743-05 4.3683-05
1.8441.05 2.480s-05 1.8441-05
9.1851.06 1.2263-0s 9.1653-06
7.174E-06 8.267E-06 7.1741-06
5.88S5-06 6.2351-06 5.8853-06
4.95ssE06 4.960E-06 4.955Z-06
4.3021.06 4.149E-06 4.1491-06
3.224E-06 3.1093-06 3.109Z-06
2.5773-06 2.4863-06 2.486E-06
1.9S51-06 1.9241-06 1.9141-06

8.9123-05 1.306E-04 8.912E-C5
3.763Z-05 S.s14E-05 3.763£-05
1.88OE-OS 2.727E-05 1.8801-05
1.5691-0S 1.8381-05 1.5691-05
1.3311-OS 1.3861-05 1.331t-0S
1.142Z-OS 1.103E-OS 1.103E-05
1.002E-OS 9.225E-06 9.22SE-06
7.5083-06 6.9122-06 6.9122-06
4.6233-06 4.2560-06 4.256Z-06

1.663E-04 2.7511-04 1.6631-04
7.022E-05 1.1623.04 7.0221-0S
3.530z-05 5.74SE-05 3.5303-05
3.302E-05 3.8723-05 3.302Z-05
2.9601-OS 2.9211-OS 2.9213-0S
2.6183-OS 2.3239-OS 2.3232-05
2.3331-05 1.943Z-05 1.943Z-CS

o .4 1.47 4827.

G 1.0 4.31 4827.
G 2.0 2.87 4827.
a 3.0 1.21 4827.
5 4.0 .45 4827.
C s.0 .30 4827.
e 6.0 .0c 4a27.
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1USNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE, 21/19/2003 TIME, 23. 4M56
/PLAT NAME. COS VETOROLOCICAL INST7WJMtE ATIN
DATA PERIOD. JFD 1996-1999 WIND SENSORS NEIQIT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-7T HEIHTSs 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOME JPD PILES POR 96-99
COCIMEONTS, inpu.t file. P96-99-F.inp output file, P96-99-F.ot &igs-desert * P-C
PROGRAM, PAVAN. 10/76, 6/79 REVISION, IY.PLEKKATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONE CALCULATIONSS
0 EYE SECTOR BONDARY DISTANCE - 4827.0 METERS
OLATERAL PLUME MKEAXERtBUILttNG WAKE CREDIT ALLOWED

AS A FUNCTION OF DowNIND DISTANCE.
MEANDER CREDIT :S FOR WINDSPEEDS LESS ThA 6 MPS.
BUILDING WAKE CREDIT ALLOWED. C- .5 A. 2861. D. 70.0
CCRRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI0 AND THE FREVUENCT WITH WH:Q0 THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NlUM.ER IS THE CNI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO TIS SECTOR.
THE TNIRD NUMBER IS THE FREQUENCY WM RESPECT TO ALL TIME.

0 1.663K-04 8.912E-05 7.022E-05 4.6tSE-05 3.763E-05 3.530K-OS 3.302E-05 2.921E-05 2.323E-05 2.298E-05
1.471 2.840 7.151 6.170 13.161 16.035 17.245 17.699 18.001 16.463

.06147 .11869 .29984 .34143 .55002 .67012 .72069 .73966 .75230 .771S9
0 1.943E-05 1.680K-05 1.844E-OS 1.569K-0S 1.331C-05 1.103E-OS 9.704K-06 9.22SE-06 9.185-06 7.174K-06

28.539 24.892 28.824 33.210 35.328 36.538 36.429 38.807 46.143 51.361
.77475 1.04024 1.20459 1.36790 1.47639 1.32696 1.60596 1.62178 1.921835 2.14643

0 6.912E-06 6.569K-06 S.68SE-06 4.95SE-06 4.816K-C6 4.256E-06 4.149E-06 3.49SE-06 3.109K-06 2.773K-06
51.739 51.817 55.221 57.792 60.741 60.617 63.313 66.867 69.741 69.963

2.16223 2.16551 2.30774 2.41520 2.5S346 2.54162 2.64S92 2.79446 2.91456 2.92405
0 2.762E-06 2.486E-06 2.271K-06 2.097E-06 1.914E-06 1.912E-06 1.432E-06 1.371E-06 1.145E-06 9.651E-07

71.639 72.766 74.052 74.127 74.380 76.547 60.252 81.311 64.480 84.675
3.00306 3.04099 3.09472 3.09784 3.11680 3.19898 3.35385 3.39609 3.53084 3.54701

O 9.243E-07 6.513E-07 8.820E-07 6.972E-07 5.547E-07 4.639E-07 4.37tE-07 4.075E-07 3.476E-07 2.951E-07
85.328 85.555 86.387 86.916 87.748 86.127 8B.807 90.168 90.849 91.227

3.56597 3.57545 3.61022 3.63234 3.66711 3.68291 3.71136 3.7642S 3.79669 3.61249
0 2.780E-07 2.226E-07 2.141K-07 2.015E-07 1.771E-07 1.358E-07 1.X10E-07 1.024E-07 8.873E-08 8.149E-0C

92.266 92.740 92.815 94.328 94.631 95.916 96.067 96.975 91.277 97.882
3.85674 3.87571 3.87867 3.94206 3.95472 4.00845 4.01477 4.05270 4.06S34 4.09062

0 6.tl6E-08 5.108E-08 4.094K-08 3.145E-0O
98.185 99.168 99.773 100.000

4.10327 4.14433 4.16964 4.17912
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0 X/Q PERCEZTILES
(BASED ON THE UPPER rVELCP3 OF THI
ORDERED X/Q-FR QUENCY VALUES, AND AS
PLOTED ON A LOC-NORMAL GRAPH.)

0 PERCENT OF TIME CHI/Q IS EQUALED OR EXCEEDED
W1/O W1TH RESPECT TO WHEN STK WIND BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONDY

HANDCHECX CRAPH.
HASDCHECK GRAPH.
HANDa;ECK GRAPgs
HAYDCHECK CRAPHN
HAiDCOECK GRAPHR
HANDCHECR GRAPHI
KAIDCHECK GRAPHN
gANDCHEC7 GRAPH.
RANDIOECK GRAPH-
HANDCHECK GRAPH.
RAHDCHECK GRAPH.

SLOPB LT *1.0 FOR LW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LWV PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LO PERCENTAGES.
SLOPE LT -1 . 0 FOR LOW PERCENTAGES.
SLOPS LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPC LT -1.0 POR LWW PERCENTAGES.

XSAVE ( 2).
XSAVrS 3).
XSAVZE 4).
XSAVZ ( S5.
XSAVY ( 6) .
XSAVEC 7)-
XSAVE( 8).
XSAVEC 9).
XSAVZ (10)-
XSAVS(11).
XSAVZ(121 .

.299

.669

.720
1.386
1.926
2.144
2.536
2.912
3.000
3.528
3.607

0 6 K
12 1
12 2
12 3
12 4
12 5
12 6
12 7
12 8
12 9
12 1O
12 1i
12 12

XQSAVr(K11) XQINT(K.1) XQSL0P(z.I)
-8.70159 -14.47420 -1.78597

-9.56381 -16.41356 -2.49134
-10.25170 -16.55641 -2.54909
-10.31825 -17.71880 .1.02408
-12.06239 -19.99923 -4.C6011
.11.59799 -23.12230 -5.56844
-11.645C9 -23.21418 .5.61481
-12.24366 -26.51204 -7.30268
-12.68134 *29.69201 -8.98172
-12.79953 -IS.66097 -12.15541
-13.67987 -60.29758 -25.83460
-13.941C4 NUMXO(E). 12

EACX EXTRAPOLATION FOR 1 PERCENTILE.
2.0193-04
1.1443-04
8. 627g- 05

5.3152-05
3.7453-05
2.8069-05
2.1832-05
1.769E- 05
1.443Z-05
1. 161e. as
9.5763-06
7.635Z-06
6.105-0C6
4.960E-06
3.8903-C6
3.064E-C6
2.194E-06
1.545E-06
1.067E-06

0 4.3611-05

.042

.125

.209

.418

.627

.S36
1.045
1.254
1.463
1.672
1.881
2.090
2 .299
2.507
2.716
2.925
3.134

3.343
3.552
0.5

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40. 000
45.000
50.000
55.C00
60.000
65.ODD
70.000
75.000
80.000
85. 000
11.96

FIVEPRtX1.11.964
0ANNUAI. AVERAGE . 3.40E-07

C6. 12 FIVZXQ(K). 4.561E-05
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I.

lUSNRC COMPUPSR CODE-PAVAN, VEISION 2.0 RUN DATEs 11/19/2003 TIMEs 23# 4.56
/PLANT NAME. CGS METEORCLOGICAL IXTRUMENTATION

DATA PERIOD# JPD 1996-1999 WIND SESSORS REICHT. 10.0 METSERS
7YPE OP RELEASE. GROUND LEVEL RELEASE DELTA-T KEICHTS. 10 - 75 METERS
SOURCE OP DA.AAt MET DA-A TAKEN FROM FRAKATOME JFD FILES FOR 96-99
CO"EtENTS. Input filet P96-99-r.inp output files P96-99-V.out eigma.desert * P-G
PROGRAM: PAVAN. 10/76. 8/79 REVISION. IMPLD¶EOTATION OF REGULATORY GUIDE 1.145

OPARAMETER VALUES FOR THE QlI/Q CALCSTIONS FOR THE E. SECTOR.
STABILITY WINDSPEED FREQUENCY DISTXNCE T3IUIN HT EFF PLUKE ET SICMA-Y SIGlA-Z EADER-SY * HIIQ VALUES (SEC/CUBIC METER)CLASS METER/SEC PERCENT METERS METrE METERS METERS METERS METERS MEANDER BLDG WAA USEDAT 10.0 METERS CA.1431.S0.QMETRS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0

A 10.0
A 13.0

.28
1.00
2.00

.60
.73
.53
.33
.60
.47
.20

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0
0. 0. 776.2 1000.0

B .4
B 1.0
e 2.0
B 3.0
B 4.0
h 5.0
B 6.0
B 8.0
B 10.0
B 13.0

C .4
C 1.0
C :.0
C 3.0
C 4.0
C 5.0
C 6.0

C 10.0
C 13.0

O .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
O 18.0

E .4
3 1.0
E 2.0
3 3.0
E 4.0
g 5.0
3 6.0
3 8.0
3 10.0
E 13.0

F .4

P 2.0
P 3.0
P 4.0
P 5.0
F 6.0
F 8.0
F 10.0

.C9 4827.

.27 4827.

.60 4827.

.33 4827.

.40 4827.

.40 4827.

.60 4B27.

.67 4827.

.07 4827.

.27 4827.

.07 4827.

.20 4827.

.47 4827.

.60 4827.

.53 4827.

.47 4827.

.47 4827.

.67 4B27.

.27 4827.

.07 4827.

.57
2.33
3.33
1.93
2.13
2.67
1.93
2.27
1.20

.33
.13

1.07
4.13
6.53
5.40
S.73
2.87
2.87
2.73

.t0

.40

1.37
5.00
6.80
3.47
3.00
2.13
1.07

.13
.07

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827 .
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.
4827.

4827.
4827.
4827.
4827.
4827.
4827.

0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7
0. 0. 583.7

0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3
0. 0. 443.3

0. 0. 322.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1
0 0. 312.1
0. 0. 312.1
0. 0. 312.1
0. 0. 312.1

0. 0. 222.0
0. 0. 222.0
0. 0. 222.0
0. 0. 222.0
0. 0. 222.0
0. 0. 222.0
0. 0. 222.0
0. 0. 222.0
0. 0. 222.0
0. 0. 222.0

0. 0. 153.2
O. 0. 153.2
0. 0. 153.2
0. 0. 153.2
0. 0. 153.2
0. 0. 153.2
0. 0. 153.2
0. 0. 153.2
0. 0. 153.2

0. 0. 105.7
0. 0. 105.7
0. 0. 105.7
0. 0. 105.7
0. 0. 105.7
0. 0. 105.7

611.6
611.6
611.6
611.6
611.6
611.6
611.6
611.6
611.6
611.6

256.4
256.4
256.4
256.4
256.4
256.4
256 .4
256.4
256.4
256.4

87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3

55.4
55.4
55.4
55.4
55.4
55.4
55.4
55.4
55.4
55.4

34.5
34.5
34.S
34.5
34.5
34.5
34.5
34.5
34.5

21.5
21.5
21.5
21.5
21.5
21.5

776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2
776.2

583.7
583.7
583.7
583.7
583.7
S83.7
5s3.7
583.7
583.7
583.7

443.3
443 .3
443.3
443.3
443.3
443.3
443.3
443.3
443.3
443.3

373.7
373 .7
372.4
345.6
330.1
319.4
312.1
312.1
312 .1
312.1
312 .1

309.5
309.5
307.3
265.2
243.8
230.4
222.0
222.0
222.0
222.0

243.9
243.9
241.3
194.9
173.4
160.7
153.2
153.2
153.2

210.1
210.1
206.7
140.9
125.3
112.7

9.656E-07 9.6512.07
4.077E-07 4.07SE-07
2.016E-07 2.0153-07
1.359E-07 1.3503-01
1.025E-07 1.024E-07
8.154E-08 8.1492-08
6.820t-08 6.816E-08
5.111.08 5.108E-08
4.0863-08 4.084E-08
3.1473-oa 3.145E-08

2.099E-06 2.097E-06
B.864E-07 8.853E-07
4.383E-07 4.37SE-07
2.955E-07 2.952E-07
2.228-07 2.2263-07
1.7733-07 1.7713.07
1.4839-C7 I.481E-07
l.lllE-07 1.110E-07
8.884E.o0 8.0733-08
6.842E-08 6.833Z-08

6.59SE-06 6.569E.06
2.784E-06 2.773E-06
1.377E-06 1.3713-06
9.282E-07 9.2451-07
7.0001-07 6.972E-07
5.5693-07 5.547Z-07
4.65S3-07 4.639E-07
3.4903-07 3.476E-07
2.792E-07 2.7SOE-07
2.1493-07 2.14lE-07

2.298S-05 2.7063-05
9.7043-06 1.143E-05
4.816E-06 5.651E-06
3.498E-06 3.809E-06
2.7623-06 2.8733-06
2.27:E-06 2.285E-06
1.944E-06 1.912E-06
1.456E-06 1.432E-06
1.164E-06 1.1453-06
8.9683-07 8.8203-07
6.4793-07 6.272Z.07

4.3683-05 5.8743-05
1.844E-05 2.4803-05
9.185E-06 1.226E-05
7.174Z-06 8.267E-06
5.88SE-t6 6.235r-06
4.955E-C6 4.960E-06
4.302E-06 4.249E-06
3.224E-06 3.109E-06
2.577E-06 2.486E-06
1.98st-06 1.914E-06

8.912E-05 1.3062-04
3.7633-05 5.514I-05
1.8803-05 2.7273-05
1.569E-05 1.838t-05
1.331E-05 1.386E-05
1.142E-05 1.103E-05
1.002E-05 9.225E-06
7.508E-06 6.912E-06
6.003E-06 5.526E-06

9.651E-07
4.075E-07
2.015E-07
1.358E-07
1.024E-07
8.149E-08
6.816E-08
5.108SE08
4.014E-08
3.145E-0B

2.097E-06
S.853E-07
4.37JE-07
2.95E-07
2.226E-07
1.771£-07
1.481E-07
1.l10E-07
8.873Z-08
6.833E-08

6.569E-06
2.773E-06
1.371E-06
9 .245E-07
6.9723-07
5.547E-07
4.639E-07
3 .4763-07
2.78E-07
2.141E-07

2.298E-05
9.704E-C6
4.816E-06
3 .49SE-06
2.762E-06
2.2713-06
1.912E-06
1.432E-06
1.145E-06
8.820S-07
6.372X-07

4 .368E-05
1.844E-05
9.3S5E-06
7.174E-06
5.*85E-06
4.955E-06
4.149E-06
3.109K-06
2.406B-06
1.9143-06

t.912E -05
3.7633-05
1.880E-05
1.569E-05
1.331E-05
1.1033-05
9.225t-06
6.912£-06
5.526E-06

G .4 1.41
G 1.0 4.13
G 2.0 3.6C
G 3.0 1.00
G 4.0 .87
G 5.0 .33

1.663E-04 2.7513-04 1.663E-04
7.022E-05 1.162E-04 7.022E-05
3.530E-05 5.745E-05 3.530E-05
3.302E-05 3.872E-05 3.302E-05
2.96DE-05 2.921E-05 2.921E-05
2.61Si-05 2.323E-05 2.323E-05
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SNORTHWEST APPENDIX B B-260 B-261
People Vrision.Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier I

____________________--- - - - -___________________________

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIMEt 23. 4t56
/PIANT NAME. COS METEOROLOGICAL INSTRIUtENTATION
DATA PERIOD. JPD 1996-1999 WIND SENSORS H1EGHT. 10.0 METERS
TrrE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEICHTS. 10 - 75 M4TERS
SOURCE OF DATAi MET DATA TAE FROM FRAMATOME JFD FILES FOR S6-99
COMMENTS. input tile, P96-99-t.inp output file. P96-99-F.out sig=u.desert * P.a
PROGRAM. PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONE CALCOLATIONS.
0 E SECTOR BOUNDMY DISTANCE . 4827.0 METERS
OLATERAL PLURE ANOER/RUILDING WAXE CREDIT ALLOWED

AS A FUNCTION OF DOWEIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUrLDIN WAKE CREDIT ALLOWED, C. .5 A. 2861. D- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELO4 ARE PRINTED THE ORDERED VALUES oF CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMBER IS THE CHI/Q. THE MIDSL; NUMBER IS THE FREQUENCY NORMALIZED To THIS SECTOR.

tHE THIRD NUMBER IS THE FRE0UENCY WITH RESPECT TO ALL TIME.
0 1.663E-04 8.912E-05 7.022r-05 4.36SE-05 3.763E-05 3.530R-OS 3.3032-OS 2.9212-OS 2.323E-OS 2.2982-0S

1.410 2.782 6.915 7.9s6 12.987 6.587 17.587 18.451 18.787 19.356
.06687 .13188 .32784 .37861 .61565 .78632 .83373 .87482 .89062 .91763

o 1.88CR-OS 1.844Z-CS 1.569E-05 1.3311-05 1.103E-05 9.7041-06 9.225E-06 5.1351-06 7.1741-06 6.9121-06
26.157 30.290 33.757 36.757 38.890 41.224 42.290 4S.824 54.224 54.357

1.24031 1.43596 1.60031 1.74254 1.84367 1.95429 2.00486 2.31463 2.57060 2.57692
0 6.569E-06 S.t85E-06 5.526E-06 4.9ssE-06 4.8162-06 4.1491-06 3.4981-06 3.109E-06 2.7732-06 2.762E-06

54.427 60.160 60.227 63.093 66.427 69.294 71.227 73.960 74.160 76.294
2.58020 2.85202 2.85517 2.99107 3.14910 3.28501 3.37666 3.50624 3.51573 3.61686

0 2.4861-06 2.271E-06 2.0971-06 1.9141-06 1.9121-06 1.432B-06 1.371R-06 1.14SE-06 9.6512-07 9.245.-07
77.094 79.761 79.849 80.249 82.182 84.449 84.915 86.110 86.400 87.000

3.65S479 3.78121 3.76S36 3.80414 3.69600 4.00346 4.02SSS 4.08247 4.09s9s 4.12439
o 8.8531-07 8.U20E-07 6.972z-07 6.372b-07 5.547E-07 4.639s-07 4.378N-07 4.0751-07 3.476E-07 2.9511-07

87.266 87.600 88.133 88.266 88.733 89.200 89.800 90.800 91.466 91.800
4.13703 4.15284 4.17812 4.18444 4.20657 4.22869 4.25713 4.30454 4.33615 4.35195

0 2.780E-07 2.226E-07 2.141b-07 2.0151-07 1.7711-07 1.481E-07 3.3581-07 1.11CE-07 1.024E-07 8.8732-08
92.066 92.466 92.531 94.533 94.933 9S.333 96.133 96.800 97.533 97.600

4.36459 4.38356 4.38672 4.481S3 4.50050 4.52894 4.55739 4.58899 4.62376 4.62692
0 8.1491-08 6.033E-O 6.8162-08 5.1081-08 4.0U4B-08 3.145E-08

98.133 98.400 98.733 99.333 99.800 100.000
4.65220 4.66485 4.6806S 4.70909 4.73122 4.74070

8
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NORTHWEST APPENDIX B B-261 B-262
People Vislon Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

O X/O PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
OflERED X/0-IRUENCY VALUES, AND AS
PLOTTED ON A LOG-SORMAL GRAPH.)

O PIERCN. OF TIME CNI/O ZS EQUALED OR EXCEEDED
CNI/O WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBIC KETER THE TOTAL TIME I57 THIS SECTOR ONLY

NANDOCECK GRAPH7
NANDCNECQ GRAPHN
KANDCHECE GRAPHg
RANDCHECK GRAPH.
HANDCHECR GRAPHN
HANDCKECX GRAPH.
H(ANDCRECK GRAPH a
MANDOCECK GRAPHN
HANDCHECK GRAPH,
NANDCZECt GRAPH.

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENITAES.
SLOPE LT -1.0 FOR LOW PERCENTPA.OS.
SLOPE LT -1. 0 FOR LOW PERCENTAGES;
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE L7 -1.0 FOR LOW PERCENTAGES.
SLOPE L -1.0 FOR LO PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENSAGES.
SLOPE LT -1.0 FOR LOW PERCENPTAES.

XSAVE C 2).
XSAVE ( 3) .
XSAVE( 4).
XSAVE t S)-
XSAVE ( 6).
XSAVE ( 7).
XSAVEI 8 ).
XSAVE ( 9).
XSAVE (10) -
XSAVE (11).

.327

.78S
1.424
2.312
3.146
3.282
3 .614
3.778
3.893
4 .022

0 t I
13 1
13 2
13 3
13 4
13 S
23 6
13 7
13 8
13 9
13 10
13 11

XOSAVE(E.1) XQIN`T(K.I) XQSLOP(K.I)
.8.70159 -14.35S632 .1.76264
-9.56381 -15.73026 -2.26797

-10.25170 -17.13386 -2.84901
-10.90090 -18.73757 -3.58205
-11.59799 -21.24350 -4.83931
-12.24366 -26.94424 -7.90467
-12.39272 -29.61439 -9.35514
-12.79953 -30.10732 -9.62940
-12.99534 -35.20751 -12.49942
-13.16756 -51.78399 -21.90036
-13.49964 xUMXQ(Ef. 11

BACt EXTRAPOLATION FOR 1 PERCENTILE.
1.975E-04 .047
1.M2iE-04 .142
8.459E-C5 .237
5.297E-05 .474
3.633E-05 .711
2.900E.05 .948
2.281E-0S 1.185
1.864E-05 1.422
1.50lE-05 1.659
1.236E-05 1.896
1.03BE-05 2.133
8.747E-C6 2.370
7.282E-C6 2.607
5.9832-06 2.844
5.045E-06 3.081
3.976Z-06 3.318
2.971E-C6 3.556
2.232E-06 3.793

0 5.081E-CS 0.5
CANNUAL AVERAGE . 3.941-07
OK. 13 FIVEXOIE). S.081E-CS

1.000
3.000
S.000

10.000
1S.000
20. 000
25.000
30.000
35.020
40.020
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80 .000
10.55

FIVEPRCE).10.547
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S NORTHWEST APPENDIX B B-262 B-263
People-Vision tSolutions Calculation No. NE-02-03-16

Prepared by I Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

1USNRC COMPUIER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23, 4.56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD% JrD 1996-1999 W1NO SENSORS BEIGHT. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-S HEICNTSo 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOMS J.7 FILES FOR 96-99
COMMENTS, input files P96-99-F.inp output files P96-99-r.Out sigma-desert * P-G
PROGRAM, PAVAN. 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GCIDE 1.145

OPARAMETER VALUES FOR THE CRI/Q CALCULATIONS FOR HE ESE SECWR.
STABILITY WINDSPEED FREQUENCY DISTANCE TERRAIN HT EFF PLUME HT SIGMOA-Y SIGMA-Z MEANDER-SY *- CNI/O VALUES (SEC/CUBIC METERI

CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG WAKE USED
AT 10.0 METERS CA.1431.SQ.METERS

A .4
A 1.0
A 2.0
A 3.0
A 4.0
A 5.0
A 6.0
A 8.0
A 10.0
A 13.0

a .4
a 1.0
8 2.0
a 3.0
B 4.0
a s.0
a 6.0
B 8.0
B 10.0
a 13.0

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

D .4
0 1.0
7 2.0
D 3.0
a 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.24 4827.

.84 4827.
1.19 4827.

.65 4827.

.19 4827.

.23 4827.

.23 4827.

.42 4827.

.23 4627.

.27 4827.

.04 4827.

.11 4827.

.31 4827.

.27 4827.

.27 4827.

.23 4827.

.27 4827.

.19 4827.

.08 4827.

.15 4827.

.04 4827.

.11 4827.

.34 4827.

.46 4827.

.11 4827.

.27 4827.

.27 4827.

.19 4827.

.34 4827.

.31 4827.

.36 4827.
1.49 4827.
1.91 4827.
2.45 4827.
2.45 4827.
1.80 4827.
2 .07 4827.
3.94 4 827.
1.95 4827.

.69 4 827 .

.08 4827.

.89 4827.
3 .44 4 827.
S.40 4827.

.5.82 4827.
8.51 4827.
6.16 4827.
5.36 4827.
5.78 4827.
2.45 4827.

.77 4827.

.08 4827.

0. 0. 776.2 1000.0 716.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 10C0.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2
0. 0. 776.2 1000.0 776.2

Q. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 53.7 611.6 S83.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 441.3 256.4 441.3

0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 372.4
0. 0. 312.1 87.3 345.6
0. 0. 312.1 87.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1

0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 307.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 353.2 34.5 153.2
0. 0. 153.2 34.5 153.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 2C6.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 125.3
0. 0. 105.7 21.5 112.7

9.656z-07 9.651Z-07 9.6518-07
4.077E-07 4.075E-07 4.075-07
2.016E-07 2.015E-07 2.01SE-07
1.359E-07 1.35SE-07 1.358E-07
1.025B-07 1.024Y-07 1.024E-07
8.154E-08 8.1493.08 8.149B-08
6.8208-08 6.8161-08 6.816i-08
5.111E-08 5.108E.08 5.108t-08
4.086r-08 4.084E-08 4.0845-08
3.147E-08 3.145E-08 3.145E-08

2.0993-06 2.097E-06 2.097E-06
8.8641-07 8.8538-07 8.853E-07
4.383E-07 4.371t-07 4.378E-07
2.955E-07 2.951E-07 2.9513-07
2.2288-07 2.2261-07 2.2261-07
1.773E-07 1.771E-07 1.771E-07
1.4831-07 1.481E-07 1.481E-07
1.1111-07 1.110Z-07 1.1101-07
8.884E-08 8.873E-08 8.873E-08
6.842E-08 6.833E-08 6.833E-08

6.5958-06 6.569E-06 6.569Z-06
2.784E-06 2.173E.06 2.7731-C6
1.377E-06 1.3711-06 1.3711-06
9.2823-07 9.245E-07 9.245E-07
7.000Z-07 6.9723-07 6.972E-07
5.569E-07 5.547Z-07 5.547E-07
4.658E-07 4.639E-07 4.6391-07
3.490E-07 3.476E-07 3.476E-07
2.79:E-07 2.78CE-07 2.780E-07
2.1491-07 2.141E-07 2.141E-07

2.2981-05 2.7061-05 2.298E-OS
9.7048-06 1.1433-05 9.7048-06
4.8161-06 5.6518-06 4.8168-06
3.4981-06 3.609E-C6 3.4981-06
2.762E-06 2.8731-06 2.762E-06
2.27IE-06 2.285E-06 2.271E-06
1.944E-06 1.912E-06 1.9121-06
1.456C-06 1.4321-06 1.4328-06
1.1648-06 1.145E-06 1.145E-06
8.9681-07 8.820E-07 8.820E-07
6.4791-07 0.3721-07 6.3721-07

4.3681-05 5.874E-05 4.3683-05
1.844E-05 2.4801-05 1.844E-05
9.185E-06 1.2261-05 9.185E-06
7.174E-06 8.267E-06 7.174E-06
5.8853-06 6.2151-06 5.1851-06
4.9551-06 4.9602-06 4.9558-06
4.302Z-06 4.149E-06 4.149E-C6
3.2241-06 3.109E-06 3.109E-06
2.577Z-06 2.486E-06 2.4868-06
1.9851-06 1.9141-06 1.9141-06
1.434E-06 1.3833-06 1.383E-06

8.912E-05 1.306E-04 8.912E-05
3.7631-05 5.514E-05 3.763E-0S
1.880E-05 2.727E-OS 1.880E-05
1.569Z.05 1.8388-05 1.569S-05
1.3311-05 1.3863-05 1.3311-05
1.142E-05 1.1031-OS 1.1031-O5
1.0021-05 9.225E-06 9.2251-06
7.5081.06 6.912E-06 6.912Z-06

1.663E-04 2.7518-04 1.663E-04
7.022E-05 1.162E-04 7.022E-05
3.530E-05 5.745E-05 3.5303-05
3.302E-05 3.872E-05 3.3028-05
2.9601-05 2.921E-05 2.9211-05
2.618E-05 2.3232-05 2.323E-OS

3 .4
1 1.0
1 2.0
Z 3.0
E 4.0

g 6.0
Y 8.0
3 10.0
3 13.0
E 18.0

F .4 .&S 4827.
F 1.0 3.10 4827.
F 2.0 5.36 4827.
F 3.0 3.87 4827.
P 4.0 3.94 4827.
F 5.0 2.07 4827.
P 6.0 1.07 4027.
F 8.0 .54 4827.

C .4 .86 4027.
C 1.0 2.53 4827.
C 2.0 3.71 4$27.
C 3.0 1.68 4827.
a 4.0 .54 4827.
C 5.0 .19 4827.
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NORTHWEST APPENDIX B B-263 B-264.
People.Vlsion Solutions Calculation No. NE-02-03-16

prepared by I Date: Verified bytDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

IUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 2ll19/2003 TIMEs 23t 4s56
/PLAST NAME. CGS METEOROLOGICAL INSSR'JMEbTATION

DATA PERIOD. JFD 1996-1999 WIND SENSORS HEIGHTN 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 14ETERS
SOURCE OF DATA, ME. DATA TAKEN FROM FRlMATAME JFD FILES FOR 96-99
CGMeENTs, input files P96-99-F.inp output files P96-99-F.out higmua.desert * P-G
PROCAM. PAVAN, 10/76, 8/79 REVISION. IMPLEMENTATION OF REG&UATORY G1IDE 1.145

OLOW POPULATION ZOXE CALCULATIONS.
0 ESE SECrOR BODINDARY DISTANCE . 4827.0 METERS
OLATERAL PLUME MEASDER/BUILDISG WAKE CREDIT ALLOWED

AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDING WAKE CREDIT ALLOWEDs C. .S A. 2861. D. 70.0
CORRECTION FACTORS USED 1N THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/0 AND THE FREQUENCY WIMH WHICH THAT VALUE IS REACHED OR EYCEEDED.
THE TOP NUMBER :S THE CHS/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.

0 1.6632-04 8.912E-05 7.022E-05 4.3681-05 3.763r-05 3.530E-05 3.302E-05 2.921E-05 2.323E-05 2.298B-05
.862 1.712 4.238 5.131 8.231 11.943 13.627 14.163 14.354 14.719

.0711B .14140 .35000 .42370 .67970 .98629 1.12534 1.16959 1.18339 1.21549
0 1.880E-05 1.844E-05 1.569E-05 1.331Z-05 1.103E-05 9.704E-06 9.2258-06 9.185E-06 7.174E-06 6.9121-06

20.077 23.521 27.387 31.329 33.396 34.888 35.960 41.356 47.174 47.709
1.65797 1.94242 2.26163 2.58717 2.75784 2.88110 2.96960 3.41524 3.89564 3.93989

0 6.569E-06 5.885E-06 4.95E-06 4.816E-06 4.149E-06 3.498E-06 3.109E-06 2.773E-06 2.762E.06 2.486E-06
47.749 53.260 59.422 61.336 66.694 69.243 74.922 75.037 77.487 79.936

3.94317 4.39829 4.90714 5.06516 5.50764 5.70992 6.18716 6.19664 6.39892 6.60119
0 2.271E-06 2.0978-06 1.914E-06 1.912E-06 1.432E-06 1.363E-06 1.371E-06 1.1458-06 9.651E-07 9.245E-07

81.73S 81.773 82.538 24.605 88.547 88.623 88.968 90.920 91.159 91.618
6.74974 6.7s286 6.81608 6.90675 7.31228 7.31660 7.34705 7.50824 7.52800 7.56593

0 8.853E-07 8.820E-07 6.972E-07 6.372E-07 5.5478-07 4.639E-07 4.378E-07 4.075E-07 3.476C-07 2.951E-07
91.733 92.422 92.531 92.613 92.861 93.149 93.455 94.297 94.489 94.757

7.57541 7.63230 7.64178 7.64810 7.67023 7.69235 7.71764 7.78717 7.80297 7.82509
0 2.780E-07 2.226E-07 2.1411-07 2.015E-07 1.7718-07 1.481-07 1.358E-07 1.11CE-07 1.024E-07 8.8731-08

95.121 95.369 95.675 96.862 97.091 97.359 98.010 98.202 90.393 98.469
7.85354 7.87566 7.90095 7.99892 8.01789 8.04001 8.09374 8.10954 8.32535 8.13167

0 8.149E-08 6.833E-80 6.826E-.0 S.108C-08 4.084E-08 3.145E-08
98.699 98.852 99.081 99.502 99.732 l00.000

8.15C63 8.16327 8.18224 8.21700 8.23597 0.25809
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NORTHWEST APPENDIX B B-264 B-265
People.Vision* Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

0 VOQ PERCENTILES
(BASED ON THE UPPER EM LOPE OF THE
ORDERED X/0-FRECUENCY VALUES. AND AS
PLOITED ON A LOG-NCRNAL GRAPH.)

0 PERCENT OF TIME CHI/Q IS EOUALED OR EXCEEDED
CHI/Q WITH RESPECT TO WHEN THE WINM BLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

IANSDCHECK GRAPH.
HANDCHECK GRAPH.
RANDCHECK GRAPH.
AKNDCHECK GRAPH.

HAN3DCECX GRAPH.
UANDCHECX GRAPH.
HANDCHECK GRAPH,
EANDCHECX GRAPH.
HANDCHECK GRAPH.
HIANDCECK CRAPH.
HANDCHECK GRAPH.
HANDCHECK GRAPH,

SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LOW PERCENTASES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE ST -1.0 FOR LOW PERCENTAGES.
SLOPE ST -1.0 FOR LOW PERCENTAGES.
SLCPE LT -1.0 FOR LOW PERCENTASES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAVZ t 2) .
XSAVEC 3) .
XSAVE ( 4) -
XSAVE I S).
YSAVX ( 6).
XSAVE 1 7)-
XSAVEC 8 ).
XSAVZ E 9).
XSAVR(10 -
XSAVEZ1).
lSAVE (12) .
XSAVE (13) .

.350
1.124
2.259
2.58S
3.412
5.061
5.504
6.183
6.597
6.746
6.983
7.308

O X I X0SAVE(K.1) XO0NT(.XI) XQSLOP(X.I)
14 1 -8.70159 14.28253 .1.74947
14 2 -9.S6381 -14.46610 -1.81753
14 3 10.31825 -16.40026 -2.66505
14 4 -11.06239 -16.83578 -2.88249
14 5 -11.22735 -17.12420 -3.03072
14 6 -11.59799 -17.97996 -3.50004
14 7 -12.24366 -18.19128 -3.62898
14 8 -12.19272 -20.30543 -4.95210
14 9 -12.68134 -23.08734 -8.75905
14 10 -12.90504 -24.75322 -7.86486
14 11 -12.99534 -27.36180 -9.60975
14 12 -13.16756 -31.02700 -12.09115
14 13 -11.45617 NUMXQIK). 13

1.542E-04 .083
8.SSSE-05 .248
6.349E-05 .413
4.07SE-05 .826

2.994E-05 1.239
2.2143-05 1.652
1.7378-05 2.065
1.404E-05 2.477

1.150E-05 2.890
9.612E-06 3.303
8.030Z-06 3.716
6.771Z-C6 4.129
5.786E-C6 4.542
4.999E-06 4.9SS
4.344E-C6 5.368
3.683E-06 5.781
3.0958-06 6.194
2.477E-06 6.606
1.8568-06 7.019

0 5.636E-05 0.5

1.000
3.000
5.000

10.000
15. 000
20.000
25.000
30.000
15.000
40.000
45.000
50.000
55.000

60.000
65.000
70.000
75.000
80.000
a5 .000
6.05

OANNIUAL AVERAGE . 5.361-07
.K. 14 FIVEXO(Ki- S.636z-os TPVEPR(K). 6.055
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EN R YB-265 B-266*NORTHWEST APPENDIX B

People.Vision.8olutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPuTER COOZ-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23. 4%56
/PLANT NAME* CGS ETEOROLGOICAL INSTRUMENTATION

DATA PERIOD. J D 1996-1999 rlsD SENSORS REIGHT, 10.0 METERS
TYPE Of RELEASE. GROUND LEVEL RELEASE DELTA-T HIICHITS% 10 - 75 METERS
SOURCE OF DATA, MET DATA TAENR FR FRAMATOME JFD FILES F02 96-99
COMMEITS. input files P96-99-F.inp output files P96-99-P.out siqma-desert * P-C
PROGRAM, PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OP REGULATORY GUIDE 1.145

CPARAMETMR VALUES FOR THE CHI/0 CALCULATIONS FOR THE St SIC-OR.
STABILITY WINDSPEED FREOUENCY DSSTANCE TERRAIN ST EPP PLUME RN SICKA-Y SICKA-Z MEANCER-SY C* I/( VALUEs (SEC/CUBIC METER)CLASS METER/SEC VERCE. METRS MEEMRS METERS METERS METERS METERS MEANDER BLDG WAKE USEDAT 10.0 METERS CA-1411.SO.MeTERS

A .4 .21 4827. 0. 0. 776.2 1000.0 776.2
A 1.0 .73 4827. 0. 0. 776.2 1000.0 776.2
A 2.0 1.42 4827. 0. 0. 776.2 1000.0 776.2
A 3.0 .78 4827. 0. 0. 776.2 1000.0 776.2
A 4.0 .55 4827. 0. 0. 776.2 1000.0 716.2
A s.0 .12 4827. 0. 0. 776.2 1000.0 776.2
A 6.0 .15 4827. 0. 0. 776.2 1000.0 776.2
A 8.0 .17 4827. 0. 0. 776.2 1000.0 776.2
A 10.0 .12 4827. 0. C. 776.2 1000.0 776.2
A 13.0 .09 4827. 0. 0. 776.2 1000.0 776.2

B .4 .08 4827.
B 1.0 .23 4827.
a 2.0 .35 4827.
8 3.0 .26 4827.
B 4.0 .35 4827.
B 5.0 .15 4827.
a 6.2 .12 4827.
B S.O .06 4827.
B 10.0 .03 4827.

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.0
D 10.0
D 13.0
D 18.0

.03 4827.

.09 4827.

.46 4827.

.49 4827.

.20 4827.

.20 4827.

.12 4827.

.09 4827.

.20 4827.

.26 4827.
1.05 4827.
4.33 4827.
4.30 4827.
3.81 4827.
2.85 4827.
2.12 4827.
1.48 4827.
.81 4827.
.46 4827.
.06 4827.

0. 0. 53.7 611.6 583.7
O. 0. 583.7 611.6 583.7
0. 0. 5s3.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 581.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 843.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
C. 0. 443.3 256.4 443.3
C. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.1 87.3 313.7
0. 0. 312.2 87.3 373.7
0. 0. 312.1 87.3 312.4
0. 0. 312.1 87.3 345.6
0. 0. 312.1 87.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 332.1 87.3 312.1
0. 0. 312.1 87.3 312.1

9.6s6s-07 9.651Z-07 9.651E-07
4.077E-07 4.075t-07 4.07SE307
2.0168-07 2.0152-07 2.3sE5107
1.3593-07 1.3588-07 1.358t-07
1.025-07 1.0241-07 1.0242-07
8.1S42-08 8.1452-08 8.149E-08
6.e20s-08 6.8162-08 6.816Z-09
s.1111-08 s.1088-08 5.108E-08
4.0861-08 4.084z-08 4.084E-08
3.2472-08 3.145E-08 3.24SE-C8

2.099V-06 2.097E-04 2.0972-06
8.8643-07 8.8530.07 J8.933-07
4.3133-07 4.378E307 4.3782.07
2.9553-07 2.951E-07 2.9sIt-07
2.220S-07 2.226E-07 2.226Z-07
1.773E-07 1.771F-07 1.771E-07
1.483E-07 1,413E-07 1.481Z-07
1.111E-07 1.110E-07 1.110E-07
8.8841-08 8.8731-08 8.8731-08

6.5953-06 6.56S9-06 6.s6sE-06
2.784E-06 2.773E-06 2.773E-06
1.377Z-06 1.371E-06 1.3712-06
9.2821-07 9.24sz-07 9.245Z-07
7.0001-07 6.972E-07 6.9723-07
5.5693-07 5.5471-07 S.5473-07
4.6s58-07 4.639E-C7 4.639E-07
3.4903-07 3.4763-07 3.476E-07
2.791L-07 2.7803-07 2.703E-07

2.29SE-OS 2.706E-05 2.293E-OS
9.704z-06 1.1433-05 9.704E-06
4.816E-06 5.6511-06 4.816E-06
3.498E-06 3.809E-06 3.498E-86
2.7621-06 2.8732-06 2.7623-06
2.2711-06 2.2853-06 2.271E-06
1.9442-06 1.9123-06 1.9122-06
1.4563.06 1.4323-06 1.432E-06
1.1641-06 1.1452-06 1.1451-06
8.9681-07 8.820c-07 8.8203-07
6.479E-07 6.372E-07 6.3722-07
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NORTHWEST APPENDIX B B-266 B-267
People.VisIOnn-Solutions Calculation No. NE^02-03-16

Prepared byJI Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

._____._____,____._____.____._____..___________._____._____ _

3 .4
e 3 .0
t 2.0
E 3.6

4.27
3 5.0
V 6.0
3 8.0
E 10.0
r 13.0

.60 4827.
2.32 4827.
5.99 4827.
7.10 4827.
5.61 4027.
4.46 4827.
3.57 4827.
3.25 4627.

.90 4827.

.29 4827.

F .4 .77 4627.
P 1.0 2.79 4627.
P 2.0 6.74 4627.
F 3.0 4.71 4827.
P 4.0 4.07 4837.
P 5.0 1.48 4827.
? 6.0 .5S 4827.
P t.0 .06 4827.

G .4 .16 4627.
G 2. 2.53 4827.
C 2.0 6.13 4827.
C 3.0 3.63 4827.
C 6.0 .06 4827.

C 5.D .17 4027.
C .0 .06 4827.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 55.4 309.5
0. 0. 272.0 55.4 307.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 24i.8
0. 0. 222.0 55.4 230.4
0. C. 232.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 5s.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. 0. 153.2 34.5 173.4
0. 0. 1S3.2 34.5 160.7
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.5 12S.3
0. 0. 105.7 21.5 112.7
0. 0. 105.7 21.5 105.7

4.368E-OS 5.8740-05 4.3683-05
1.644S.05 2.4803-05 1.8443-05
9.1853.06 1.2262-05 sSASS-06
7.1745-06 6.267E-06 7.174g-06
5.6885-06 6.23se-06 S.8685-c6
4.955-06 4.9602-06 4.9553-06
4.3023-06 4.149E-06 4.1493.06
3.2241-06 3.109c-06 3.1093-06
2.577-06 2.4S6E-06 2.4863.06
Z.9883-06 1.9s:-06 1.914. 06

8.912E-05 1.3063-04 8.9123-05
3.763c.05 5.514C-05 3.763C-05
1.esoo-05 2.727s-05 1.6603-o5
1.5693-05 1.8383-05 1.569Z-05
1.3116-as 1.386a-05 1.331C-05
1.1422-05 1.1033-05 1.1031-Os
1.0023-05 9.2258-06 9.225e-06
7.503-06 6.91229-06 6.9123-06

1.6633-04 2.751Z-04 1.6633-04
7.0229-CS 1.162t-04 7.0223-CS
3).303-05 5.74se-05 3.5303-05
3.3029-CS 3.872s-05 3.302e-05
2.960E-OS 2.9213-05 2.9213-05
2.638E-05 2.323E-05 2.3231-05
2.333e-Cs 1.9413-cS 1.9413-05
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0NORTHWEST APPENDIX B B-267 B-268
Peopla*Vision*Saolutions Calculation No. NE-02-03-16

Prepared by/ Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAY. VERSION 2.0 RUN DA-Es 11119/2003 TIME, 23: 4.56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JPD 199C-1999 WIND SENSORS HEICGT, 10.0 METERS
TYPE OF RtLEASE, GROUND LEVEL RELEASE DELTA T HEICHTS. 10 - 75 METERS
SOURCE OF DATA. MET DATA TAKEN FROM FRAMATOME 370 FILES FOR 96-99
COM4ENTSi input file, P96-99-F.inp Output files P96-99-F.out sigma.desert * P-G
PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLEMENTATION OF REGULATORY GUIDE 1.145

CLOIW POPULATION ZONE CA LaTIONS&
0 SE SECTOR BOU'NDARY DISTANCE - 4827.0 METERS
OLATIRAL PU1ME IZANDER/RUILDIWN WAKE CREDIT ALLOWED

AS A FUNCtION OF DOWlWIIND DISTANCE.
MEWDER CREDIT IS FOR WNIDSPEEDS LESS TEAN 6 MPS.

BUILDING WARE CREDIT ALLOWED. C. .5 A- 2861. D- 70.0
CORRECTION FACTORS USED IN TIHE ANNUAL AVERAGE CALCULATIONS.

ORELOW ARE PRINTED THE ORDERED VALUES OF CH1/Q AND THE FREQUENCY WITH WHICH THA-T VALUE IS REACHED OR EXCEEDED.

ThE TOP XL743ER IS THE CHI/Q. THE MIDDLE NUCMBER IS THE FREQUENCY :ORMALIZED TO THIS SECTOR.
TY-E THIRD WU4BER IS THE FREQUENCY W17H RESPECT TO ALL TIME.

0 1.6632-04 8.912E-05 7.022E-05 4.368E-05 3.763E-05 3.530E-05 3.302E-05 2.921E-0S 2.323E-05 2.298E-05

.863 1.626 4.156 4.758 7.546 13.679 17.312 19.346 19.520 19.776
.09383 .17705 .45202 .51753 .8209S 1.48783 1.88289 2.10413 2.12310 2.15089

0 1.9432-05 l.SSOE-05 l.844E05 1.S693-05 1.331E-05 1.103E-05 9.704E-06 9.225E-06 9.18SE-06 7.174E-06
19.634 26.575 28.900 33.607 37.676 39.158 40.204 40.785 46.771 53.774

2.15720 2.89045 3.14329 3.65530 4.09778 4.25897 4.37275 4.43596 5.08703 5.84873

0 6.912t-06 6.569E-06 5.8853-06 4.95SE-06 4.816E-06 4.149E-06 3.498E-06 3.109E-06 2.773E-06 2.762E-06
53.832 53.862 59.471 63.946 68.275 71.850 76.150 79.405 79.492 83.299

5.85505 5.85833 6.46831 6.95504 7.42596 7.81471 6.26247 8.63646 8.64594 9.05997

0 2.486E-06 2.271E-06 2.097E-06 1.914E-06 1.912E-06 1.432E-06 1.371E-06 1.1453-06 9.653E-07 9.24SE.07
84.200 67.047 87.124 87.415 89.536 91.018 91.481 92.296 92.503 92.997

9.15795 9.46768 9.47602 9.50762 9.73834 9.69953 9.95010 10.03860 10.06105 10.11478

0 8.8s53-07 *.820E-07 6.972Z-07 6.3721-07 5.547S-07 4.639E-07 4.378E-07 4.075E-07 3.476E-07 2.95E-07

93.229 93.694 93.899 93.956 94.159 94.275 94.624 95.351 95.438 95.699

10.14007 10.19064 10.21276 10.21905 10.24120 10.25385 10.29177 10.37079 10.38027 10.40871

0 2.780E-07 2.226E-07 2.015E-07 1.771E-07 1.481E-07 1.358E-07 1.1103-07 1.024E-07 6.873E-08 8.149E-08

95.903 96.251 97.675 97.821 97.937 98.721 98.783 99.332 99.361 99.477

10.43004 10.46876 10.62363 10.63943 10.65207 10.73741 10.74373 10.80378 10.80694 10.81959

0 6.816E-08 5.103E-08 4.0843-08 3.145E-08
99.622 99.797 99.913 200.000

10.63539 10.85435 10.86699 30.87640
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I NORTHWEST APPENDIX B B268 B-269
People 'Vision*Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

___________________________________________________________________________________________ ______________________________________ .

O X/O PERCENTILES
(BASED ON THE UPPER ENVELOPE OF THE
ORDERED X10-FREQUENCY VALUES. AND AS
PLO-ED ON A LOG-NORnAL GRAPH.)

O PERCENT OF TIME CHI/ IS EQUALED OR EX2CELED
CNtO WITH RESPECT TO WHEN THE WIND BLOWS

SEC/CUBtC METER THE TOTAL TIME INTO THIS SECTOR ONLY

RANDCNECK GRAPH.
RANDCRECK GRAPH,
iAIMMECK GRAPHs
iUNDCRECX GRAPN -
BANDC3tECK GRAPH.
HAOCHrECK GRAPH.
HANDCNECX GRAPH s
RANDCHECK GRAPH.
RXDCgECX GRAPH.

SLOPE LT -1.0 FOR LCW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLCPE LT -1.0 FOR LOW PERCENTAGES.
SLCPE LT -1.0 FOR LOW PERCENTAGES.
SLCPE LT -1.0 FOR LOW PERCtNTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT *1.0 MCR LOW PERCENTAGES.
SLOPZ LT -1.0 FOR LOW PERGEbTAGES.
SLOPE LT -1.0 FOR LOW PERCETAGZS.

XSAV21 2)-
xSAVSC 3).
LSAVE ( 4).

XSAVt E S)-
XSAVE ( 6) .
XSAVZ ( 71.
XSAVEO 8 ).
XSAVE I 9).
XSAVE(10) .

1 .881
3.652
4.094
5.845
7.422
9.057
9.464
9.735
9.947

0 K I XQSAVEtK.I) XQINT(K.I) XQSLCP(X.1)
iS 1 -8.70159 -13.58017 *1.56899
15 2 -10.31825 -1S.71947 -2.59799
IS 3 11.06239 -16.67007 -3.12829
i5 4 -11.22735 -17.47928 -3.59340
15 5 -11.84509 -16.93096 -3.24369
IS 6 -12.24166 -19.69707 -5.15788
25 7 -12.79993 -23.44738 -7.96231
IS 9 -12.99534 -27.21613 -10.83331
1S 9 -13.16756 -48.42676 -27.18954
Is 10 -13.49964 NU!4XQOK). 10

1.553E-04 .109
9.036Z-05 .326
6.883o-05 .544
4.6353-05 1.088
3.617E-05 1.631
2.828E-05 2.175
2.209E-05 2.719
1.793K-CS 3.263
1.4809-05 3.807
1.203E-05 4.3S1
9.823z-06 4.894
8.1705-06 5.438
6.915E-06 5.982
5.991Z-06 6.526
5.2373-06 7.070
4.498E-06 7.614
3.7168-06 8.157
3.099E-06 8.701
2.5253-06 9.245
1.765E-06 9.789

0 7.205F-05 0.5
OANNUAL AVERAGE . 7.35E-07
o0. 15 PIVEXQ(KI. 7.205E-05 FIVEPR(K)

1.000
3.000
5.000

10.000
15.000
20.000
25. 000
30. 000
35. 000
40.000
45.000
50. 000
55.000
60.000
65.000
70.000
75.000
80.000
85. 000
90.000
4.60

- 4.597
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F =Page No. Cont'd on pageAftcENE Y APPENDIX B B-269 B-2700 NORTHWEST APNI
People * Visin Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23i 4.56/PLArr KAwE, CGS xmcROGICAi rxSTxRwEU TATzoN
DATA PERIOD. JFD 1996-1999 WIND SENSORS NICNST, 10.0 METERS
TYPE OF RELEASE. CRO'JD2 LEVEL RELEASE DELTA-7 HEIGHTS. 10 - 75 METERS
SOURCZ OF DATA. MET DATA TAKEN PROM FRAMATOME J3D PILtS FOR 96-99
CC0rrVTS. input file. P96-99-r.inP output tiles P96-99-r.out aigma.desert * P-C
PROGRAM. PAVAN. 10/76. 8/79 REVISlON. IMPLEMENTATION OF REGULATORY GUIDE 1.145

oPARAMTER VALUES FOR ! 0/o CALCULSTIONS FOR THE SSI SECTOR.
STABILITY WINDSPEED FREZUENCY DISTANCE TERRAIN 0T EPP PLUME ET SIGMA-Y SIGMA-Z MEANDER-SY * CI/ VALUES (SEC/CUBIC METIR)CLASS METER/SEC PERCENT METERS METERS METERS METERS METERS METERS MEANDER BLDG MAKE USEDAT 10.0 METERS CA.1431.SQ.METERS

A .4 .25 4827. 0. 0. 776.2 1000.0 776.2 9.656t-07 9.651E-07 9.651Z-07A 1.0 .09 4827. 0. 0. 776.2 1000.0 776.2 4.077E-07 4.0752.07 4.075E-07A 2.0 2.82 4827. 0. 0. 776.2 1000.0 776.2 2.016E-07 2.015E-07 2.015E-07
A 3.0 1.79 4827. 0. 0. 776.2 1000.0 776.2 1.359E-07 1.35tE-07 2.358E-07A 4.0 .89 4827. 0. 0. 776.2 2000.0 776.2 1.025E-07 1.024Z-07 1.0242-07A 5.0 1.03 4827. 0. C. 776.2 lCOO.0 776.2 8.154Z-08 *.149E-08 S.149E-0B
A 6.0 .56 4627. 0. 0. 776.2 1l00.0 776.2 6.8206-08 6.8161.08 6.8161-08A 8.0 .36 4827. 0. C. 776.2 1C0.0 776.2 5.111-08 5.108E-08 5.108E-08
A 13.0 .03 4827. 0. C. 776.2 1000.0 776.2 3.1471-08 3.145E-08 3.145E-08A 18.0 .03 4827. 0. C. 776.2 1C00.0 776.2 2.273E-08 2.272E-08 2.2721-08

2 .4 .13 4S27.
B 1.0 .40 4827.

I 2.0 .66 4827.
B 3.C .73 4827.
B 4.0 .33 4827.
B 5.0 .27 4827.
B 6.0 .10 4827.
B 8 .0 .13 4827.

C .4
C 1.0
C 2.0
C 3.0
C 4.0
C 5.0
C 6.0
C 8.0
C 10.0
C 13.0

.07 4827.
.20 4827.
.56 4827.
.83 4827.
.53 4827.
.36 4827.
.23 4827.
.30 4027.
.03 4827.
.03 4827.

.32 4827.
1.33 4827.
4.24 4827.
4.77 4827.
4 .27 4827.
2.78 4827.
3.56 4827.
1.62 4827.
.50 4827.
.10 4827.
.10 4827.

0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 5s3.7
0. 0. 503.7 611.6 503.7
0. 0. 583.7 611.6 583.7
0. O. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 254.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.1 87.3 373.7
C. 0. 312.1 87.3 373.7
0. 0. 312.1 87.3 372.4
0. 0. 312.1 87.3 345.6
0. 0. 312.1 87.3 330.1
0. 0. 312.1 87.3 319.4
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 332.1

2.099E-06 2.C97£-06 2.097E-06
8.864E-07 8.853E-07 8.853E-07
4.383E-07 4.378t-07 4.378E-07
2.955E-07 2.9512E-07 2.951E-07
2.228E-07 2.226E-07 2.226E-07
1.7732-07 1.771E-07 1.771£-07
1.483E-07 1.481E-07 1.481E-07
1.1111-07 1.110E-07 1.110E-07

6.5951-06 6.569E-06 6.569E-06
2.784E.06 2.773E-06 2.773E-06
1.377E-66 2.371E-06 1.371E-06
9.282E-07 9.245E-07 9.245E-07
7.000£-07 6.9722-07 6.972£-07
5.569E-07 5.547E-07 5.547E-07
4.6581-07 4.639E-07 4.6391-07
3.490E-07 3.4762-07 3.476E-07
2.7911-07 2.780E-07 2.780E-07
2.1492-07 2.141Z-07 2.141E-07

2.2981-05 2.706Z-C5 2.2981-05
9.7041-06 1.1432-0S 9.704E-06
4.8162-06 5.6512-C6 4.816E-06
3.498E-06 3.809E-06 3.498E-06
2.762E-06 2.873E-06 2.762E-06
2.2712-06 2.285E-06 2.271E-06
1.9442-06 1.912-06 1.912E-06
1.456E-06 1.4321-06 1.432E-06
1.164E-06 1.145Z-06 1.145E-06
*.968E-07 8.820E-07 8.820F-07
6.4792-C7 6.3725-07 6.372E-07

D .4
D 1.0
D 2.0
D 3.0
D 4.0
D 5.0
D 6.0
D 8.C
D 10.0
D 33.0
D 18.0

25291 RI



Page No. Conrd on page

ENERGT APPENDIX B 8-270 B-271S NORTHWEST APNi
People-Vislon.Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

Z .4
3 1.0

E 2.0
E 3.0
3 4.0
* 5.0
3 6.0
e 8.0
E 10.0
C 13.0

.47 4827.
1.92 4827.
7.09 4827.
5.67 4827.
4.34 4827.
2.45 4827.
1.13 4927.
1.09 4827.

.70 4827.

.13 4827.

? .4 .7S 4827.
F 1.0 2.75 4827.
r 2.0 7.02 4827.
F 3.0 5.53 4827.

P 4.0 1.86 4827.
F 5.0 .76 4827.
F 6.0 .13 4827.
F 8.0 .3 4827.

o .4 1.40 4827.
a 1.0 4.11 4827.
G 2.0 8.35 4827.
a 3.0 4.24 4827.
C 4.0 1.06 4827.
a 5.0 .03 4827.

0. 0. 222.0 55.4 309.5
0. 0. 222.0 SS.4 309.5
0. 0. 222.0 SS.4 307.3
0. 0. 222.0 55.4 265.2
0. 0. 222.0 55.4 243.8
0. 0. 222.0 55.4 230.4
0. 0. 222.0 SS.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 SS.4 222.0

0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 243.9
0. 0. 153.2 34.5 241.3
0. 0. 153.2 34.5 194.9
0. C. 153.2 34.5 173.4
0. 0. 153.2 34.5 160.7
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2

0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 210.1
0. 0. 105.7 21.5 206.7
0. 0. 105.7 21.5 148.9
0. 0. 105.7 21.S 125.3
0. 0. 105.7 21.5 112.7

4.368Z-0S 5.4742-05 4.3693-05
1.2443-0S 2.4903.05 1.2442-OS
9.1853-06 1.2263-0S 9.15B-06
7.1743-C6 8.2672-06 7.1743-06
5.a858-06 6.235C-06 S.8853-06
4.955E-06 4.560B-06 4.9551-06
4.3021-06 4.149E-06 4.1493-06
3.224E-06 3.1093-06 3.109E-06
2.5773-06 2.4863-06 2.486E-56
1.985E-06 1.914E-06 1.924E-06

8.9123-05 1.306E-04 8.912E-05
3.763E-OS 5.514E-05 3.763Z-05
1.880-05 2.727E-05 1.680E-05
1.569E-05 1.8381-05 1.569E-05
1.3311-05 1.3863-05 1.3313-CS
1.1421-OS 1.1031-05 1.1033-OS
1.002E-05 9.2259-06 9.225E-C6
7.5082-06 6.912E-06 6.912E-06

1.663E-04 2.7513-04 1.663Z-04
7.0223-05 1.1623-04 7.0223-05
3.5303-OS 5.745E-0S 3.S30E-OS
3.302B-OS 3.872B-OS 3.302B-CS
2.960z-OS 2.921E-05 O .921E-OS
2.618E-CS 2.323E-OS 2.323E-OS
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lUSNRC CO'.PJTER CODE-PAVAN, VERSION 2.0 RUN DATE. 1119/2003 TIMEs 23: 4s56
/PLI.Sr XANE CGS METEOROLOGICAL INSTRZWEXTATION
DATA PERIODa 7YD 1996-1999 WIND SENSORS HEIGHT: 10.0 METERS
tYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEICHTS. 10 -75 .METERS
SOURCE OF DATA: KrT DATA TAKEN FROM FRAkAVME Jr1 FILES FOR 96-99
COMMENTS, input file. P9

6
-99-F.inp output file. P96-99-F.out aigma-desert * P-C

PROGRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMEN'TATION OF REGULATORY CUIDE 1.145
CLOW POPULATION ZONE CALCULATIONS.
0 SSE SSCTOR BOUNDARY DISTANCE . 4827.0 METERS
OLATERAL PLUME M&ANDER/BUILDING WAKE CREDIT ALLOWED
AS A FUNCTION OF DOWNWIND DISTANCE.
MEANDER CREDIT IS FOR WINDSPEEDS LESS THAN 6 MPS.
BUILDINC WAKE CREDIT ALLOWEDs C. .5 A. 2861. D. 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULATIONS.

OBELOW ARE FRIYTED THE ORDERED VALUES OF CHI/O AND THE PREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUZBER IS 7TE CHI/Q. THE MIDDLE NUMBER IS THE FREQUEsCY NOR.4AL12ED TO THIS SECTOR.
THE THIRD NUMBER IS THE FREQUENCY WITH RESPECT TO ALL TIME.
0 1.6631.04 5.912E-05 7.022E-05 4.368E-05 3.763E205 3.530E-05 3.302E-05 2.9212E-05 2.323E-05 2.2981-05

1.402 2.157 6.265 6.730 9.488 17.839 22.080 23.140 22.174 23.497
.13373 .20569 .59760 .64264 .90496 1.70142 2.10597 2.20711 2.21027 2.24114

0 1.S80E-05 1.844E-05 l.S69E-OS 1.3312-05 1.103E-05 9.704E-06 9.2252-06 9.185E-06 7.1742-06 6.912E-06
30.522 32.345 37.878 39.734 40.496 41.822 41.954 49.046 54.712 S4.844

2.91119 3.08S01 3.61282 3.78981 3.86250 3.98893 4.00157 4.67793 5.21838 5.23103
0 6.569E-06 5.98SE-06 4.9551-06 4.816E-06 4.149S-06 3.49SE-06 3.2092-06 2.773E-06 2.762E-06 2.4861-06

54.913 59.254 61.706 65.948 67.074 71.846 73.735 73.934 78.208 78.904
5.23758 5.65161 5.88550 6.29005 6.39751 6.863 7.03278 7.05174 7.45945 7.52582

0 2.271E-06 2.097E-06 1.914E-06 2.9l2E-06 1.432E-06 2.371E-06 1.245E-06 9.652E-07 9.2452-07 8.853E-07
81.688 81.819 81.951 93.509 85.132 85.696 86.193 86.447 87.276 87.673

7.79131 7.80381 7.81645 7.96500 8.11987 8.17359 8.22100 8.24526 8.32427 8.36220
0 8.820E-07 6.9721-07 6.372E-07 5.5471-07 4.639E-07 4.378E-07 4.075E-07 3.476E-07 2.951-E07 2.7a0E-07

87.773 88.303 88.402 8a.767 a8.999 89.661 90.556 90.854 91.583 91.616
8.37168 8.42225 0.43173 8.46650 8.48862 .5sS183 8.63717 8.66561 8.73514 8.73831

0 2.226E-07 2.141E-07 2.015E-07 1.7713-07 1.48E-07 1.3586-07 1.11CE-07 1.024E-07 8.1492-08 6.816E-08
91.948 91.981 94.798 95.063 95.162 96.951 97.084 97.979 99.006 99.569

8.76991 8.77307 9.04172 9.06700 9.07648 9.24715 9.25980 9.34513 9.44311 9.49684
C 5.1081-08 3.14SE-08 2.272E-08

99.934 99.967 100.000
9.53160 9.53476 9.53792
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Prepared by I Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier |

O X/Q PERCENTILES
tEASED ON TE UPPER E.VEPE OF THE
ORDERED X/Q-FREQLENX: VALUES. AD AS
PLOTTED ON A LOG-NORoAL GRAPH.)

O PERCENT Of TIME CSIIQ IS SQUALED OR .XCTEDED
CN!/Q WITH RESPECT TO WHEN RHE WIND BLOWS

SEC/CUSIC METER THE TOTAL TIME INTO HIS SECTOR ONLY

gANhCHECX GRAPHe
HA2M.CHECE GRAPH.
gANDCHECK GRAPH$1
NANDCWECX GRAPHr
HANDhCECX CRAPH1
RAO2DECK GRAPH'.
X.';DiCECX GRAPH.
HANDCHECK GRAPHe

SLCPE LT -1.0 FOR jON PERCENrAcES.
SLOPE LT -1.0 fOR LOW PERCENTAGES.
SLOPE LT *1.0 FOR LCY PERCENTAGES.
SLOPE LT -1.0 POR LOW PERCENTAGES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.
SLOPE LT -.. O FOX LOW PERCENTAGES.
SLOPE LT -1 . 0 ro1 LOW PZRCENTACES.
SLOPE LT -1.0 FOR LOW PERCENTAGES.

XSAV? ( 2) -
XSAVS ( 3) .
XSAVE 40.
XSAVE ( S) -
XSAVZ ( 6).
XSAVE C 7).
XSAVE( B).
XSAVE ( 9).

2.104
3.610
4.674
6.2B6
7.456
7.786
7.961
8.170

0 x s xcSAVE(K,1)
16 1 -8.70159
16 2 -10.31225
16 3 -11.06219
16 4 -11.59799
16 S -12.24366
16 6 -12.79953
16 7 .12.99534
16 8 -13.16756
16 9 -13.49964

XKONTI. 1 XQSLOP(K. I)
.13.70485 -1.66600
-16.75862 -3.16826
-19.04603 -4.44053
-19.01051 -4.41935
-21.85960 -6.28006
.24.9948 - 8.45329
-33.66739 -14.562S3
-46.68195 -23.80821

NLr.XoQ(XI. 9
BACK EXnRAPOtJTION FOR 1 PERCENTILE.

1.9695-04 .095
1.116E-C4 .286
8.3929-OS .477
S.SSl1-CS .954
4.286E 05 1.431
3.535E-05 1.908
2.799Z-05 2.384
2.1825-05 2.861
1.757E-05 3.338
1.405E-05 1.t15
1.1013-05 4.292
8.517-.06 4.769
7.1088.C6 5.246
5.9442-06 5.723
4.975E-06 6.200
3.975E-C6 6.677
3.173E-06 7.153
2.495g-06 7.630
1.5232-06 8.107

0 8.1672-05 0.5
OANNUAL AVERAG 7.245-07
CE. 16 FIVEXQOK:. 8.1672 05

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50. 00C
55.000
60.00C
65.000
70. 000
75.000
S0.000
85. 000
5.24

FIVSPR(K). 5.242
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Mohammed Abu-Shehadeh Ted Messier

-I

1USNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE. 11/19/2003 SIME, 23i 4,56
/PLANT SAME CCS METEOROLOGICAL INSTRUKENTATIoN

DATA PERIOD, JrD 1996-1999 WIND SENSORS JIESCHST 0.0 METERS
TYPE OF RELEASE, GROUND LEVEL lEgtASg DELTA-T HEIGUTS. 10 - 75 METERS
SOURCE OF DATA. MIT DATA TAXEN FROM PRAMIATCME JPD FILES FOR 96-99
COMMENTS. input file, P96-99-F.inp output file. P96-99-F.Out sigma.desert * P-G
PROGRAM, PAVAN. 10/76. 8/79 REVISION. IMPLEMENTAT1ON OF REGULATORY G21DE 1.145

OPARAMETER VALUES FOR rHE CHI/Q CALCULATIONS FOR THE ALL SECTOR.
STABILITY WINDSPEED rREE=C DISTANCE TERRAIN HT IFF PLU.E UT SIGMA-Y SICMA-Z ME.'MER-SY *C110 VALUES (SEC/CULIC METER)CLASS METER/SEC PERCENT METERS METERS METERS MESERS METERS MESERS MEANDER BLDG VAKI USEDAT 10.0 METERS CA-1431.SQ.METSRS

A .4 .35 4527. 0. 0. 776.2 1000.0 776.2 9.6S6E-07 9.6518-07 9.6511-07A 1.0 1.22 4827. 0. 0. 776.2 1000.0 776.2 4.077R-07 4.075g-07 4.07S5-07
A 2.0 2.50 4527. 0. 0. 776.2 1000.0 776.2 2.016E-07 2.0ISt-07 2.01St-07
A 3.0 1.61 4627. 0. 0. 776.2 1000.0 776.2 1.3591-07 1.358S-07 1.355S-07
A 4.0 1.41 4827. 0. 0. 776.2 1000.0 776.2 1.025E-07 1.024K-07 1.024Z-01A 5.0 1.02 4827. 0. 0. 776.2 1000.0 776.2 6.154 8.19-08 8.149E-08A 6.0 .s5 47. 0. 0. 776.2 1000.0 776.2 6.820E-OS 6.116K-08 6.616E-CS
A 8.0 .70 48327. 0. 0. 776.2 1000.0 776.2 s.1111-00 5.1081-08 .108SE-08A 10.0 .21 4827. 0. 0. 776.2 1000.0 776.2 4.086K-O8 4.084E-08 4.0841-08A 13.3 .09 4627. 0. 0. 776.2 1000.0 776.2 3.147E-OB 3.14sv-08 3.1458-08A 18.3 .01 4827. 0. 0. 776.2 1000.0 776.2 2.273E-OB 2.272E-08 2.272E-O6

B .4 .09 4827.
a 2.0 .28 4627.
a 2.0 .63 4827.
a 3.0 .67 4827.
B 4.0 .57 4837.
B 5.0 .42 4827.
B 6.0 .23 4827.
B 8.0 .31 4827.
B 10.0 .09 4627.
B 13.0 .07 4827.

C .4 .09 4827.
C 1.0 .26 4627.
C 2.0 .61 4827.
C 3.0 .76 4827.
C 4.0 .55 4827.
C S.0 .48 4627.
C 6.0 .32 4827.
C 8.0 .34 4827.
C 10.0 .21 4827.
C 12.0 .07 4827.

D .4 .36 4827.
D 1.0 1.49 4827.
D 2.0 3.58 4827.
D 3.0 3.74 4827.
D 4.0 3.31 4827.
D S.0 2.55 4827.
D 6.0 1.73 4827.
D 8.0 2 .04 4827.
D 10.0 1.03 4827.
D 13.0 .45 4827.
D 28.0 .08 4827.

E .4 .61 4827.
5 1.0 2.34 4827.
e 2.0 5.33 4827.
E 3.0 S.02 4827.
E 4.0 4.32 4827.
E 5.0 3.44 4827.
E 6.0 2.S9 4827.
x 8.0 2.81 4827.
E 10.0 1.15 4827.
E 13.0 .39 4827.
1 18.0 .05 4827.

0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. C. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 5S3.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7
0. 0. 583.7 611.6 583.7

0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. o. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3
0. 0. 443.3 256.4 443.3

0. 0. 312.1 97.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.3 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 87.3 312.1
0. 0. 312.1 57.3 312.1
0. 0. 312.1 67.3 312.1

0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
°. 0. 222.0 5S.4 222.0
0. 0. 222.0 S5.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0
0. 0. 222.0 55.4 222.0

0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.3 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2
0. 0. 153.2 34.5 153.2

2.099E-06 2.0978-06 2.0978-06
8.9648-07 8.853E-07 8.8531-07
4.383K-07 4.3789-07 4.378E-07
2.955E-07 2.SSIS-07 2.9518-07
2.2288-07 2.2268-07 2.226E-07
1.1738-07 1.7718-C7 1.7715-07
1.483E.07 1.481E-07 1.4812-07
1.1115-07 1.110E-07 1.110E-07
8.$8E-08 8.873E-08 8.8731-08
6.8421-08 6.8331-08 6.833E-Os

6.595E-06 6.568E-06 6.569E-06
2.784E-06 2.773E-06 2.773E-06
1.3778-06 1.371t-06 1.371E-06
9.282E-07 9.245E-07 9.24sE-07
7.000C-07 6.972t-07 6.972E-07
5.569£-07 5.547E-07 5.547r-07
4.65tE-07 4.6391-07 4.639E-07
3.490S-07 3.476E-07 3.476E-07
2.791E-C7 2.7808-07 2.780E-07
2.1499-C7 2.1411-07 2.:41Z-01

2.752E105 2.706S-05 2.706E-05
1.162t-05 1.1431-05 1.143E-05
5.7455-06 5.6511-06 5.6511-06
3.873E-06 3.t091-06 3.609B-06
2.9211-06 2.873E-06 2.t732-06
2.324E-06 2.2858-06 2.2tSE-06
1.944E-06 1.912S-06 1.9121-06
1.456Z-06 1.4328-06 1.4328-06
1.1641-06 1.145E-06 1.145E-06
8.9681-07 5.8201-07 8.8201-07
6.479E-07 6.3721-07 6.3721-07

6.09lE-05 5.8741-05 S.874Z-OS
2.5725-05 2.480E-05 2.480E-05
1.272E-OS 1.226Z-OS 1.226E-05
8.5725-06 B.267E-06 8.2678-06
6.4651-06 6.2351-06 6.235K-06
5.1431-06 4.960E-06 4.960E-06
4.3028-06 4.149E-06 4.149E-06
3.224E-06 3.109E-06 3.109E-06
2.5771-06 2.4866-06 2.4868-06
1.985E-06 1.914E-06 1.914E-06
1.4341-06 1.383Y-06 1.383E-06

1.419E-04 1.3C6E-04 1.306E-04
5.989E-05 5.514K-05 5.514E-OS
2.962E-05 2.727g-05 2.727E-05
1.9961-05 1.8388-05 1.83BE-05
1.5061-05 1.3t6E-05 1.386E-OS
1.19B5-OS 1.103E-05 1.103E-05
1.002K-05 9.225E-06 9.225E-06
7 .508E-06 6 .912E-06 6.9121-06
6.003E-06 5.526E-06 5.526£-06

F .4
F 1.0
V 2.0
F 3.0
v 4.0
F 5.0
F 6.0
F 8.0
F 10.0

.76 4827.
2.77 4827.
5.95 4827.
4.56 4827.
3.20 4827.
1.58 4627.

.63 4827.

.39 4827.

.07 4827.
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* 13.0 .03 4821.

a .4
a 1.0
a 2.0
C 3.0
t3 4.0
0 5.0
0 6.0
0 8.0
C 20.0
a 13.0
C 18.0

1.05 4821.
3.07 4827.
S.65 4827.
3.13 4827.
1.37 4827.
.34 4027.
.09 4S27.
.02 4827.
.01 4827.
.00 4827.
.00 4827.

0. 0. 153.2 34.5 153.2

0 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 22.5 105.7
. 0. 105.7 21.5 105.7

0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7
0. 0. 105.7 21.5 105.7
0. 0. 10S.1 21.5 105.7
0. 0. 105.7 21.5 105.7

4.6231-06 4.2562-06 4.2565-06

3.304g-04 2.751E-04 2.751E-04
1.3955-04 1.1621-04 1.1623-04
6.8951-05 5.7455-05 5.7453-05
4.650E-05 3.872E-05 3.872E-05
3.5073-05 2.9215-05 3.921t-05
2.7S0E-D5 2.3236-05 2.323B-05
2.333E-05 1.943E-05 1.S43E-05
1.7483-05 1.456E-05 1.4562-05
2.39OR-05 1.1642-05 1.1642-OS
1.077E-OS 8.967B-06 8.9672-06
7.7783-06 6.478E-06 6.4702406
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lUSNRC COOPUTER CODE-PAVAIN VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23i 4S56
IPLANT Na0ME CGS tn1cRoRociAL ruSNSumENrATrou

DATA PtRlOD. JYD 1996-1999 WIND SENSORS NEtCHS. 10.0 METERS
TYPE OF RELEASE. CROUND LEVEL RELEASE DELTS-T H(0EIGHTS1 10 - 75 HETERS
SOURCE OF DATA, MET DATA TAKEN tROM VRJOATOMKE J.D FILES FOR 96-99
COMMENTSs input filet P96-99-I.inp output file. P96-99-r.out sigma-desert * P-G
PRORA4M P1AVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OP REGULATORY CUIDE 1.145

OLOW POPULATION ZONE CALCLATIONSs
DIRECTION-INDEPENDE'r (S.R.P 2.3.4) tODEL.
MINlMUM POUNDARY DISTANCE . 4827.0 METERS.
BUILDING WAKE CREDIT ALLOWED. C. .5 A. 2l61. 0- 70.0
CORRECTION FACTORS USED IN THE ANNUAL AVERAGE CALCULIATONS.

OBELOW ARE PRINSED THE ORDERED VALUES OP CHt/0 AhD THE FREQUENCY WITH WN:CN 7THA VALUE IS REACHED OR EXCEEDED.
THE TOP EUMBER IS THE CHI/O. THE MZDDLZ NUMBER IS THE PREUMNCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THZ FREQUENCY WITH RESPECT TO ALL TIME.

0 2.7SIE-04 1.306E-04 1.162E-04 5.874E-05 5.74SE-OS 5.514E-O5 3.872K-OS 2.921E-OS 2.727E-OS 2.706E-oS
2.046 1.0s5 4.870 5.477 11.125 13.091 17.013 18.379 24.333 24.697

1.04614 1.80468 4.87042 5.47724 11.12516 13.*9064 17.01327 18.37163 24.33312 24.69659
0 2-480E-OS 2.323E-OS 1.943E-05 1.83F3-OS 1.4563-OS 1.386E-OS 1.226E-OS 1.164E-05 1.143r.0s 1.103E-05

27.039 27.377 27.468 32.026 32.C4S 35.240 40.572 40.582 42.070 43.654
27.03856 27.37674 27.46839 32.02592 32.04480 35.24020 40.57206 40.58154 42.07016 43.65360

0 9.22SE-06 8.9672-06 8.267r-06 6.9122-06 6.S69E-06 6.478Z-06 6.2351-06 S.6sE1-06 S.5260-06 4.960E-06
44.283 44.286 49.308 49.693 49.782 49.785 54.106 57.686 57.756 61.192

44.28255 44.28572 49.30784 49.69343 49.78193 49.78S09 54.10557 S7.6864R 57.75601 61.19154
o 4.2S60-06 4.149E-06 3.809E-06 3.109E-06 2.873E-06 2.773E-06 2.486E-06 2.285E-06 2.0971-06 1.914E-06

61.217 63.80s 67.551 70.363 73.676 73.932 75.079 77.626 77.718 78.110
61.21682 63.80048 67.SSOS8 70.36347 73.67574 73.93174 75.07903 77.62643 77.71409 78.11000

O 1.9121-06 1.432E-06 1.383Z-06 1.3711-06 1.1453-06 9.6513-07 9.2450-07 8.8530-07 0.8201-07 6.9721-07
79.S39 81.874 81.928 82.541 83.568 83.916 84.674 84.953 85.401 8S.9S4

79.83882 81.87423 81.92786 82.54111 83.S6829 83.91s9S 84.67448 84.95261 S5.40141 85.95451
0 6.372Z-07 5.547E-07 4.639E-07 4.370E-07 4.075E-07 3.476E-07 2.951E-07 2.7800-07 2.2261-07 2.1411-07

86.034 86.514 6.e30 87.459 8s.682 89.027 89.697 89.905 90.474 90.544
o6.03353 86.51394 86.82999 87.45895 88.68208 89.026S5 89.69662 89.90521 90.47411 90.54365

0 2.01SE-07 1.771E-07 1.401E-07 1.3580-07 1.1100-07 1.0242-07 8.873E-00 0.149E-08 6.033E-08 6.816E-08
93.040 93.464 93.699 95.509 95.815 97.225 97.317 98.334 98.404 98.982

93.04049 93.46400 93.69788 95.50888 9n.815 97.22506 97.31672 98.33442 98.40395 98.98234
5.1001-00 4.0041-08 3.1451-08 2.2720-08

99.687 99.899 99.994 100.000
99.68714 99.89890 99.99372 100.00000
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NORTHWEST APPENDIX B B-276 B-277
People -Vision Solutions Calculation No. NE-02-03-16

Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

O X/Q PERCLYTTLES
(BASED ON THE LPPER ENVELOPE OF THE

ORDERED X/0-FREQUENCY VALUES. A!D AS
PLaTrED O A LOC-NCR.AL GRAPH.)

O PERCE3= OF TOMZ CR1/0 IS EQUALED OR EXCEEDED
CHI0 WITH RESPECT TO WHEN TlE WIND SLOWS

SEC/CUBIC METER THE TOTAL TIME INTO THIS SECTOR ONLY

HAIJDCHECK GRAPHa SLOPE LT -1.0 FOR LOW PERCENTAGES. XSAVI 2). 13.890
RACK EXTRAPOLATION FOR 1 PERCETILE.

2.613E-04
1.568E-04
1. 1SOE-04
7.136E.05
5. 078E-05
3.656E-05
2.757E.05
2.121E.05
1.652Z- 05
1.3046-05
1.034E-05
8.153E-06
6.429E-06
5.1866-06
4.2439- 06
3.4146-06
2.667B-06
2.038-06
1.553E-06
1.104E-06
1.1506-04

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
53.000
55.000
60.000
65.000
70.000
75.000
80.000
85. 0 00
90 .COO

5.0

1.000
3.000
5.000

10. 000
15.000
20.000
25.000
30.000
35.000
40.000

45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
85. 000
90.000
5.00

FIVEPR(K). 5.000
0
OK. 17 FIVEXQ(X). 1.150B-04

!91 Ri



ENERGY Page No. Cont'd on page

NORTHWEST APPENDIX B B-277 B-278

People Vision.Bolutions Calculation No. NE-02-03-16

Prepared by / Date: Verified bylDate: Revision No. 0
Mohammed Abu-Shehadeh Ted Messier

lUSNRC COMPUTER CODE-PAVAN, VERSION 2.0 RUN DATE. 11/19/2003 TIME. 23i 4.56
/PLANT NAME. COS METEOROLOGICAL INSTRUMENTATION
DATA PERIOD. JFD1 1996-1999 WIND SENSORS HEIGHT. lC.0 METERS
TYPE O RELEASE, GROUND LEVEL RELEASE DELTA-T HEIGHTS, 10 - 75 METERS
SOURCE OF DA-A. NET DATA TAK£N PROM PRAMATOME J3D FILES FOR 96-99
CCoMZXTSs input file. P96-99-F.inp output file. P96-99-F.out sigm-.dexert * P-G
PROGRAM. PAVAN, 10/76. 8/79 REVISION, IMPLMENTATION OF REGULATORY GUIDE 1.145

OLOW POPULATION ZONE CALCULATIONS.
OFIVE PERCENT OVERALL SITE LIMIT

BUILD:NG WAXE CREDIT ALLOWED. C. .5 A- 2861. D- 70.0
CORRECTION FACTORS USED IN THE ASNUAL AVERAGE CALCULATIONS.

OBELOW ARE PRINTED THE ORDERED VALUES OF CHI/Q AND THE FREQUENCY WITH WHICH THAT VALUE IS REACHED OR EXCEEDED.
THE TOP NUMsER IS THE CNI/Q. THE MIDDLE NUMBER IS THE FREQUENCY NORMALIZED TO THIS SECTOR.
THE THIRD NUMBER IS THE PREQUENCY WITH RESPECT TO ALL TINE.

0 1.6631-04 8.912Z-05 7.0221E-05 4.3681-05 3.763.-05 3.5301-05 3.3021Z-05 2.921E-05 2.323E-05
1.046

1.04614
0 1.9431-05

19.172
19.17193

0 9.185E-06
44.283

44.28255
0 4.256E-06

61.217
61.21682

0 1.912E-06
79 .839

79.83890
O 6.372E-07

86.034
86.03362

0 2.0151-07
93 .041

93.04061
0 5.108E-08

99.607
99.68729

1.805
1 .80468

1.880E-05
25.126

25.12642
8.9671-06

44.286
44.28S71

4.149E-06
63 .808

63.80848
1.432E-06

81.874
81.87431

5.547E-07
86.514

86 .51403
1.771Z-07

93 .464
93.46414

4.084E-18
99.899

99.89906

4.870
4 .87042

1.844E-05
27.468

27.46839
7.1741-06

49.308
49 .30784

3.4 981-06
67.551

67.55060

1.383E-06
81.928

81.92804
4.639E-07

86.830

86.83009
1.48 11-07

93 .698
93.69803

3 .14SE-08
99.994

99.99388

5.477
5.47724

1.5691-05
32.026

32 .02591
6 .912E-06

4 9.693
49.69342

3.109Z-06
70.363

70.36349
1.371E-06

82.541
82.54119

4.3781-07
87.459

87 .45904
1.3SS8-07

95.509
95.50903

2 .272L-08
100.000

100.00020

8 .243
8 .24273

1.456E-05
32.045

32.04487
6.5691-06

49.782
49.78191

2 .773E-06
70.619

70.61951
1.145E-06

83.568
83.56837

4 .0752-07
88.682

8s .68218
1.1101-07

95.816
9S.81561

13.891
13.89065

1.3311-05
35.240

35.24019
6.47BE-06

49.785
49 .78508

2.762E-06
73.932

73.93179
9.651-E07

83.916
83.91602

3.476E-07
89.027

89.02668
1.0241-07

97.225
97.22522

17.013
17.01328

1.164E-05
35.250

35.24 967
5.8B51-06

54.106
54.10556

2 .4861-06
75.079

75.07906
9.245E-07

84.675
84.67455

2.9511-07
89.697

89.69672
8.8731-08

97.317
97.31687

18.379
18.37B64

1.103E.05
36.833

36.83311
S.526E-06

54 .175
54.17509

2.271E-06
77.626

77.62647
8 .853E-07

84.953
84.95268

2.78oE007
a9.905

89.90532
8.1491-08

98.335
98.334S7

18.717
18 .71681

9.704E-06
38.322

38.32174
4.95SE-06

57.611
57.61062

2 .097E-06
77 .718

77.71815
8 .820E-07

85.401
85.40147

2.226E-07
90.474

90.47424
6.833E-08

98.404
98.40411

2.298E-OS
19.080

19.08027
9.225E-06

38 .951
38.95069

4.814E-06
61.192

61.19153
1.9124-06

78.110
78.11007

6.972E-07
85 .955

8 5.954S8
2.141E-07

90.544
904.54378

6.8141-08
9a .982

98.98248
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O X/Q PERCENTILES
(BASED ON =TE UPPER ENVELOPE OF THE
ORDERED X/Q-FREQUENCY VALUES. AND AS
PLOTED ON A LOG-NORMAL CRAPH.)

0 PERCENT OF TIME CNI/O IS EOUALE0 OR EXCEEDED
CHI/O WITH RESPECT TO WHEN THE MIND BLOWS

SEC/CUBIC METER 7TE TOTAL TIME INTO TIS SECTOR ONLY

O K I
18 1
18 2
18 3
18 4
18 S
18 6
18 7
18 8

XQSAVECK.: ) XQINT(X.I) XQSLOP(EXI)
.8.70159 -11.45492 -1.19201

-10.31825 -11.77526 -1.52795
-11.06239 -11.83590 -1.65794
-11.59799 -11.81478 -1.51074
-12.24366 -11.80168 -1.55691
-12.79953 -11.74034 -1.65260
-12.99534 -11.94083 -1.38860
-17.27483 UL4XQ(K). 8

HANDCHECE GRAPH. SLOPE LT -1.0 POR LOW PERCENTAGES. XSAVE( 2)- 17.015

BACX EXTRAPOLATION FOR 1 PERCENTILE.
1.697E- 04
9.979E-05
7.5321-OS
4.8831 05
3.6451-05
2.7831-05
2.1551-05
1.7133- 05
1.3701-05
1.1012-05
8.9371- 06
7.3941-06
6 .:183-06
5.046E-06
4.1159-EC
3.314E-06
2.6141-06
2.0261-06
1.5461-06
1.1001- 06

0 7.532E-OS
OK- 18 FIVEXQOPj.

1.000
3.000
5.000

10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60. 0 00
65. 000
70.000
75.000
80.000
85.000
90.000

5.0
7 .5312E- 05

1.000
3.000
5.000

10.000
15.000
20. 000
25.000
30. 0 00
35. 000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.0050
85.000
90.000
5.00

FIVZPPR(Ki- 5.000

I-n - -n
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O K HI0FPR PR GRXDVt(K)
1 -2.61661 .44404 7.11613
2 -1.71313 4.33443 5.59e89
3 -2.82209 .23857 3.79337
4 -3.07684 .10461 1.66485
5 -3.17775 .07422 1.20432
6 -3.16909 .07647 1.52234
7 -3.07900 .10386 4.75939
8 -2.81393 .24471 10.15150
9 -2.77724 .27412 12.08469

10 -2.89051 .29231 8.67808
11 -2.81861 .24117 5.83414
12 -2.83395 .22980 4.17912
13 -2.80459 .25191 4.74070
14 -2.70353 .26186 8.25809
1S -2.656C6 .39530 10.87648
16 -2.57624 .49942 9.53793

0 K HOURS (W) M7{RS
1 38.89814 38.89814
2 379.69570 418.59380
3 20.89852 439.49240
4 9.16350 448.6SS90
5 6.50165 455.15750
6 6.69849 461.65600
7 9.09771 470.95370
8 21.43632 492.39000
9 24.01254 516.40260

10 16.84674 533.24930
11 21.12617 554.37550
12 20.13777 574.51320
13 22.06758 S96.58080
14 23.55254 620.23340
1S 34.62811 654.76150
16 43.74879 698.51030
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Prepared by / Date: Verified by/Date: Revision No. 0

Mohammed Abu-Shehadeh Ted Messier

a K FIVEXQ SVAN
1 7.647E-05 6.00B-07

2 7.304E-CS 5.082E-07

3 5.164E-0O 3.158E-07

4 2.165E-CS 1.501S-07

S 8.352E-06 1.056E-07

6 9.392E-06 1.071E-07

7 3.164E-05 2.461E-07

a 5.635E-OS 5.126E-07

9 6.0061-0S 6.0505-07

SLTIME
.5780

-. 5925

- .6078

- .5929

- .5212

- .5336

- .5792

- .5605

- .5483

TIMINT I TIME
.9.0780

1 8.0
2 16.0
3 72.0
4 624.0

-9.1138
1 8.0
2 16.0
3 72.0
4 624.0

-9.4500
1 8.0
2 16.0
3 72.0
4 624.0

-10.3294
1 8.0
2 16.0
3 72.0
4 624.0

-11.3318
1 8.0
2 16.0
3 72.0
4 624.0

-11.2058
1 8.0
2 16.0
3 72.0
4 624.0

-9. 9595
1 8.0
2 16.0
3 72.0
4 624.0

-9.3955
1 8.0
2 16.0
3 72.0
4 624.0

'9.3401
1 8.0
2 16.0
3 72.0
4 624.0

XQT

-10.27984
- 10.68046
-11.54980
-12.79794

-10.34 582
-10.75649
-11. 64760
- 32.92701

-10.71394
-11.11326
-12.04950
- 13 .3 6212

- 11.56231
-11. 97328
-12.t6505
-14.14S41

- 12.41562
*12.77690
-13.56087
-14.68644

-12.31535
-12.68519
-13.48774
-14.63999

-11.16386
- 11. 56532
-12 .43644
-13.68726

-10.56099
-10.94950
-11 .79253
-13.00292

-10.48037
-10.86045
-11 .68520
-12.86933
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NRTHWEST APPENDIX B B-281 B-282
People .Vlsion- Bolutions Calculation No. NE-02-03-16

r'repared by/ Date: Verified by/Date: Revision No. 0
|Mohammed Abu-Shehadeh Ted Messier

10 4.765E-05 4.2146-07

11 4.9776-05 3.836E-07

12 4.561E-OS 3.402E-07

13 5.0816-Os 3.9392-07

14 S.636E-OS 5.362E-07

15 7.205E-05 7.353E-07

16 8.1679-OS 7.239E-07

17 1.SOE-04 7.3536-07

18 7.532E-05 7.353E-07

- .5639 -9.5607

-. 5803 -9.5059

- .5842 -9.5903

- .5796 -9.4857

-. 5552 -9.3989

-. 5468 -9.1591

-. 5636 -9.0222

-. 6026 -8.6529

-. 5521 -9.1111

1 8.0 -10.73326
2 16.0 -11.12411
3 72.0 -11.97223
4 624.0 -13.18991

1 8.0 -10.71255
2 16.0 -11.11476
3 72.0 -11.98753
4 624.0 -13.24062

1 6.0 -10.80515
2 16.0 -11.21008
3 72.0 -12.0887S
4 624.0 -13.35031

1 8.0 -10.69089
2 16.0 -11.09260
3 72.0 -11.96430
4 624.0 -13.21585

1 8.0 -10.55334
2 16.0 -10.93814
3 72.0 -11.77314
4 624.0 -12.97199

1 8.0 -10.29611
2 16.0 -10.67512
3 72.0 -11.49755
4 624.0 -12.67835

1 8.0 -10.19414
2 16.0 -10.58479
3 72.0 -11.43247
4 624.0 -12.64953

1 8.0 -9.90S91
2 16.0 -10.32357
3 72.0 -11.22985
4 624.0 -12.53105

1 8.0 -10.25915
2 16.0 -10.64182
3 72.0 -11.47219
4 624.0 -12.66440
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10 4.7651-05 4.214E-07

11 4.9771-05 3.836E-07

12 4.561Z-05 3.4029-07

13 5.081E-05 3.9393-07

14 5.636E-OS 5.3623-07

15 7.2059-05 7.3531 07

16 8.167Z-05 7.239E-07

17 1.1509-04 7.353E-07

18 7.532R-OS 7.3531-07

- .5639

- .5803

- .5842

- .5796

- .5552

* .5468

- .5636

- .6026

- .5521

- 9.5607
1 8.0
2 16.0
3 72.0
4 624.0

*9.5059
1 8.0
2 16.0
3 72.0
4 624.0

-9.5903
1 8.0
2 16.0
3 72.0
4 624.0

-9.4857
1 8.0
2 16.0
3 72.0
4 624.0

*9 .3989
1 8.0
2 16.0
3 72.0
4 624.0

*-9.1591
1 8.0
2 16.0
3 72.0
4 624.0

-9.0222
1 8.0
2 16.0
3 72.0
4 624.0

-8.6529
1 8.0
2 16.0
3 72.0
4 624.0

-9. 1111
1 8.0
2 16.0
3 72.0
4 624.0

-10.73326
11 .124 11

.11.97223
-13 .18991

-10.71255
-11.11476
-11.98753
*13.24062

-10. 0515
-11. 210C8
-12.08875
-13.35031

-10.69089
-11.09260
-11.96430
-13.21585

-10.55334
.10.93814
-11 .77314
-12.97199

-10.29611
-10.67512
-11.49755
-12.67835

-10. 19414
-10.58479
-11.43247
-12.64953

-9. 90591
-10.32357
-11 .22985
-12.53105

-10.25915
-10.64182
-11.47219
-12.66440
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Prepared by / Date: Verified by/Date: Revision No. 0
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lUSNRC COMPUTER CODE-PAVAN. VERSION 2.0 RUN DATE, 11/19/2003 TIMEs 23s 4.56
/PLANT NAME. CGS METEOROLOGICAL INSTRUMENTATION

DATA PERIOD. JFD 1996-1999 IIIND SENSORS HEIGH7t. 10.0 METERS
TYPE OF RELEASE. GROUND LEVEL RELEASE DELTA-T HEIGHTS. 10 - 75 METERS
SOURCE OF DATA, MET DATA TAXEN FROM FRAMATOSE JPD FILES FOR 96-99
CaM0ErTS. input files P96-99-F.inp output file. P96-99-F.out sigma.desert * P-C
PROCRAM. PAVAN. 10/76. 8/79 REVISION. IMPLEMENTATION OF REWULATORY GUIDE 1.145

0 REEAT2VE CONCENTRATION CZ/Q) VALUES (SEC/CUDrc METER)
VERSUS

AVERAGING TIME
HOURS PER Y

0-2 NR
DOWNWIND DISTANCE
SECTOR (METERS)

S 4827.
OSS 4827.
Sit 4827.

WSW 4827.
1 4827.

wNW 4027.
Nl 4827.

HNW 4827.
N 4827.

NNE 4027.
NE 4827.

ENS 4827.
e 4827.

ESg 4827.
SE 4827.

SSE 4827.
MAX X/O

0-2 HOURS
7.65E-05
7.30E-05
5.16S-05
2.17E-05
8 .3SE-06
9.39E-06
3.16E-05
5. 63E-0S
6. 01-05
4 .77E *S
4 .98E-os
4.56z-05
5 .08E-0S
S .644-0S
7.21E-OS
8.17E-05
e.17 -05

0-8 HOURS
3.43E-05
3 .21E-05
2.22E-05
9.52E-06
4 .05E-06
4.48E-06
1 .42E-05
2 .S9E-OS
2 .B1E-05
2.18E-0S
2 .23E-05
2.03E-0S
2.28E-05
2.61E-05
3.38E-05
3 .74E-05

8-24 HOURS
2 .30E-05
2 .13E-05
1 .46E-05
6 .31E-06
2 .83E-06
3 .10E-06
9.49E-06
1 .76E-05
1.92E-05
2.48E os
1.4sE-OS
1 .35Z-05
1.52E-05
I.78E-Os
2.31E-05
2.53E-05

1-4 DAYS

9.64E-06
8 .74E-06
S .SSE-06
2 .59E-06
1 .29E-06
1 .395-06
3 .97E-06
*.56E-06
8 .42E-06
6 .32E-06
6 .22E-06
5.62E-06
6 .37E-06
7.71E-06
1 .02E-05
1.08E-05

4-30 DAYS ANNUAL AVERAGE lb
2.77E-06 6.01E-07
2.43E-06 5.08E-07
1.57E-06 3.16E-07
7.19E-07 1.SOE-07
4.19E-07 1.06E-C7
4.38E-07 l.07E-07
1.14E-06 2.46E-07
2.25s-06 5.13E-07
2.58E-06 6.051-07
2.87E-06 4.211-07
l.78E-06 3.84E-07
1.59E-06 3.405-07
1.82S-06 3.94E-07
2.32E-06 5.365-07
3.12E-06 7.352-07
3.21E-06 7.24z-07
TOTAL HOURS AROUND SITE.

'EAR MUX
I X/O IS
EXCEEDED
N SEC-OR

38.9
379.7
20.9

9.2
6.5
6.7
9.1

21.4
24.0
16.8
21.1
20.1
22.1
23.6
34.6
43.7

698.5

DOWNWIND
SECTOR

S
SSW

SW
wsu

u
89W
NW

SsW
N

NNE
NE

ENM
E

ESE
SE

SSE

SRP 2.3.4 4827. 1.lSE-04 4.99E-05
SITE LIMIT 7.53E-05 3.50E-05

OTNE FIVRE-PERCENT-FOR-THE-ZNTSR£-SITE X/Q IS LIMITING.
0--NOTE--. VALUES ON THIS PAGE ARE APPROXIMATIONS ONLY.

CHECK THE REASONABSLENESS OF THE ENVELOPES
COMPUTED FOR THE 0-2 HOUR VALUES. FOR ANY
FAULTY ENVELOPES, ADJUST THE ABOVE VALUES.

3.28E-05 1.33E-OS 3.61-O06 7.35E-07
2.39E-05 1.04S-05 3.16E-06 7.35E-07

25291 R1
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Discipline Calculation No.
Containment NE-02.03-1 5

Nuclear Quality Class

Remarks
Non-Proprietary Version

TITLEISUBJECTIPURPOSE
Title/Subject
POST-LOCA SUPPRESSION POOL pH
Purpose
The purpose of this calculation is to determine the pH of the Columbia Generating Station containment
water pool as a function of time following a DBA-LOCA during the initial phase of the accident prior to
the addition of sodium pentaborate via the SLC system (Part A), and out to 30 days after the addition
of sodium pentaborate (Part B).
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Calculation/CMR /6-o 2 - t15 -i
was verified using the following methods:

i2 Checklist Below

0Revision

n Alternate Calculation(s)

Checklist Item
Clear statement of purpose of analysis........................................................................
Methodology is clearly stated, sufficiently detailed, and appropriate for the

proposed application...............................................................................................
Does the analysis/calculation methodology (including criteria and assumptions)

differ from that described in the Plant or ISFSI FSAR or NRC Safety
Evaluation Report, or are the results of the analysis/calculation as described
in the Plant or ISFSI FSAR or NRC Safey.Evalation e qL affected?0 Yes E No .............. t.C. .. .- .. . .
If Yes, ensure that the requirements of 10 CFR 50.59 and/or 10 CFR 72.48
have been processed in accordance with SWP-LIC-02........................................

Does the analysis/calculation result require revising any existing output interface
document as identified in DES-4-1, Attachment 7.3?
E} Yes E No .......................................................................................................
If Yes, ensure that the appropriate actions are taken to revise the output
interface documents per DES-4-1, section 3.1.8 (i.e., document change is
initiated in accordance with applicable procedures). .....................................

Logical consistency of analysis.....................................................................................
* Completeness of documenting references ............................................................
* Completeness of input...........................................................................................
* Accuracy of input data ............................................................................................
* Consistency of input data with approved criteria...................................................
* Completeness in stating assumptions....................................................................
* Validity of assumptions...........................................................................................
* Calculation sufficiently detailed..............................................................................
* Arithmetical accuracy..............................................................................................
* Physical units specified and correctly used...........................................................
* Reasonableness of output conclusion...................................................................

Supervisor independency check (if acting as Verifier).................................................
- Did not specify analysis approach
- Did not rule out specific analysis options
- Did not establish analysis inputs ............................................................................

If a computer program was used: .................................................................................
- Is the program appropriate for the proposed application? Ve5
- Have the program error notices been reviewed to determine if they

pose any limitations for this application? ,V A
- Is the program name, revision number, and date of run inscribed

on the output? e _5
- Is the program identified on the Calculation Method Form? ,y 5

If so, is it listed in Chapter 10 of the Engineering Standards Manual?..A. N ......
Other elements considered:

Verifier Initials

7?,J +

T12 t4

191j

ak/

0-1-

RIZ
12ilt
,7(2 A+

01214

1A~i

Ppz

If separate Verifiers were used for validating these functions or a portion of these functions, each sign and initial below.
Based on the foregoing, the Calculation/CMR is adequate for the purpose intended.

Verifier Signature(s)/Date r Verifier Initials
__ M14+ 7zz/o 1

.k' 4 '? i4 ---' D 4 y
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Discussion of Results

Part A

In the short-term following a DBA-LOCA, the pH of water inside the Columbia Generating Station containment
(suppression pool, vessel, and other bodies assumed well-mixed) will be increased from an initial value of 5.3 to a
value above 7 due to the addition of fission product cesium. Depending on the form of the fission product cesium
(e.g., CsOH or CsBO2), the pH will eventually drop below 7 as HNO3 (from radiolysis of water) and HCI (from
radiolysis of cable) are added to the water. The pH is expected to remain above 7 for sufficient time to permit
injection and mixing of the Standby Liquid Control (SLC) sodium pentaborate (see Justification for Assumption 4).

Part B

In the long-term (30 days), the pH of the containment water decreases from a peak of -8.4 as shown in the
following table (assuming all sodium pentaborate in the SLC system is injected but no credit for fission product
cesium):

pH results vs. time

Time
18h
45h
76h
112h
160h
210h
275h
360h
480h
600h
720h

pH
8.3
8.2
8.1
8.0
7.9
7.8
7.7
7.6
7.5
7.4
7.3

If as little as 95% of the sodium pentaborate is injected and/or mixes with the containment water, the containment
water pH will remain greater than 7 for 30 days.

Conclusions

Part A

The pH of the containment water pool in the Columbia Generating Station will remain above 7 for approximately 8
hours after the release of radioactivity into the containment following a DBA-LOCA without sodium pentaborate
credit assuming cesium is released in the form of CsOH. Therefore, there will be sufficient time to inject the
sodium pentaborate from the SLC system and to have the sodium pentaborate mix with the containment water.

Part B

The pH of the containment water pool in the Columbia Generating Station decreases from 8.4 to 7.3 over 30 days
following the release of fission products into the containment for a DBA-LOCA given the addition of all SLCS
sodium pentaborate. Only 95% of the total boron available is necessary to maintain pH k 7 for 30 days.
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Analysis Method (Check appropriate boxes) BAR.

El Manual (As required, document source of equations in Reference List)

z Computer [n Main Frame | Personal

Ea In-House Program
El Computer Service Bureau Program

E BCS L CDC EJ PCC LI OTHER

3 Verified Program: Code name/Revision STARDH. Version 1.04

[ii Unverified Program:

Approach/Methodology

Methodology

There are two parts to this analysis. The first part (Part A) deals with the determination of the short-term pH (prior
to injection and mixing of the sodium pentaborate injected by the SLC system). In this part, fission product
cesium is credited to be in the form of hydroxide in terms of its effect on maintaining suppression pool pH above
7. The second part (Part B) deals with the determination of the long-term pH (up to 30 days post-accident),
crediting the injected sodium pentaborate but not crediting fission produce cesium (except for the minor effect of
neutralizing the initial pool pH and fission product HI).

In completing both Parts A and B of the analysis, Steps 1 through 3 are employed. Step 4 is used only for Part B.

1. Calculate the [HNO3 concentration in the water pool as function of time after reactor scram using the
Radiolysis of Water model of the STARpH 1.04 code (Reference 1).

2. Calculate the [HCI] concentration in the water pool as a function of time using the Radiolysis of Cable model
of the STARpH 1.04 code (Reference 1).

3. Manually calculate the [HI concentration added to the pool as a function of time from the results of the two
previous calculations.

4. Calculate the pH of the water pool considering the concentration of sodium pentaborate in the pool and [Hi
additions as a function of time using the Add Acid model of the STARpH 1.04 code (Reference 1).

In both Parts A and B, the following chemical reactions in containment water are considered (in the presence of
radiation):

* [H+]i+ [NO3] is produced by the radiolysis of water containing dissolved nitrogen, but the exact
mechanism is not known (per Section 2.2.4 of Reference 3).

* 2[H201 + 2[C12] - 2[H+] + 2[CI-] + 21HOCI] - 4[H+] + 4[CI-] + [021 (from chlorine gas being
released from radiolysis of fire retardant cable insulation in the containment atmosphere and then
dissolving in the water)

In Part A, the following additional chemical reactions are considered:
* [HXX] - [H+] + [XX-] (from initial pool pH, where HXX is any acid that may be present)
* [HI] - [H+] + [I-] (from fission product iodine being released in the form of HI)
* [CsOH] - [Cs+] + [OH-] (from fission product cesium being released in the form of CsOH)

In Part B, the following additional chemical reaction is considered:
* [Na2O-5B 203-10H 20] -2[NaBO2] + 8[HBOO] + 6[H20] 2[Na+] + 8[H+] + 10[BO2-] + 6[H20]

(from injected sodium pentaborate which mixes with recirculated water from the containment)

NOTE THAT THE EQUATIONS REPRESENTING THE METHODOLOGY DESCRIBED IN THIS SECTION ARE
PRESENTED AS THEY ARE USED IN THE CALCULATION SECTION.
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Design Inputs
REV
BAR.

Items 1-4, and 6-14 are from Reference 2 (Item numbers are stated). Other items are as noted.

1. Reactor power = 3556 MWt (Item 1.1)
2. Volume of water in wetwell = 137,262 ft3 (Item 3.3)
3. RCS inventory = 6.59E5 Ibm (Item 8.22)
4. Pool initial pH = 5.3 (Item 6.1)
5. Fission product inventory, see Assumption 1
6. Mass of jacket = 1.673E6 g of Hypalon, 0.798E6 g of Neoprene (Item 6.2)
7. Density of jacket = 1.55 glcm3 for Hypalon, 1.42 glcrn3 for Neoprene (Reference 30 of

Reference 2 and Reference 17)
8. Thickness of jacket = 0.107 cm for Hypalon, 0.106 cm for Neoprene (Item 6.3)
9. Cable OD = 2.980 cm for Hypalon, 0.589 cm for Neoprene (Item 6.3)
10. Drywell free volume = 200,540 f 3 (Item 3.1)
11. Wetwell free volume = 144,184 ft3 (Item 3.2)
12. Mass of sodium pentaborate available for injection = 4,062.8 Ibm (Item 6.4)
13. Chemical formula for sodium pentaborate = Na2O*5B2O3 -10H2O (Item 6.5)
14. Boron enrichment in sodium pentaborate is natural (Item 6.5)
15. G-factor for Hypalon = 2.1 molecules/1 00 eV (Reference 3)
16. G-factor for Neoprene = 3.5 molecules/100 eV (Reference 4)

Proprietary Information Deleted

Assumption 3:

Justification:

The SLCS is actuated and the sodium pentaborate is injected and mixed with the pool
within -8 hours of accident initiation.

A core damage event large enough to release the substantial quantities of fission products
in the time frame considered for the alternative source term in Reference 6 will be very
evident to the operators (e.g.. radiation level in the drywell, pressure and temperature in
the drywell, hydrogen level in the drywell) within minutes of the initiating event. Thus it is
reasonable to assume for purposes of this calculation that the Columbia EOPs and
SAMGs provide for SLCS actuation within a few hours of accident initiation.

If SLCS injection is into the pool (i.e., into the reactor vessel with the vessel
communicating with the pool as in a recirculation line break), significant mixing will occur
quickly, on the order of a few hours based on an RHR/drywell spray flow rate of -7450
gpm and a pool volume of -1 E6 gallons per Reference 2 (about 0.5 pool volume/hour).
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If the reactor vessel is not immediately communicating with the pool, some additional
hours might be required before the operators flood the vessel up to the break to assure
communication with the pool or inject sodium pentaborate to the pool via alternate paths.

REV
BAR.

Assumption 4: The unbuffered pH of the pool should remain above 7 for a period of time sufficient to
accommodate injection and mixing even if some fission product cesium appears in forms
other than CsOH (the form assumed by default in STARpH).

Justification:

Proprietary Information Deleted

Assumption 6: Injected sodium pentaborate will remain effective in controlling pool pH even if It is
sprayed onto hot surfaces.

Justification:

Proprietary Information Deleted
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Proprietary Information Deleted

Assumption 7: The G value for HN0 3 production by the radiolysis of water containing dissolved nitrogen
used in the STARpH 1.04 code is 0.007 molecules per 100 eV absorbed (Reference 3,
Equation 1).

Justification:

Proprietary Information Deleted

Assumption 8: Beta radiation from activity deposited directly on cables may be ignored.

Justification:
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Assumption 9: HNO3 generation in the core may be ignored.

Justification:
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Assumption 10:

Justification:

Assumption 11:

Justification:

Sequestering of the injected sodium pentaborate within the reactor vessel does not have
to be assumed in the pH analysis.

The SLC injects boron solution via the HPCS line to the top of the core region. The AST
DBA-LOCA analysis assumes an ECCS system recovery after sufficient core damage has
occurred. For a DBA-LOCA of the recirculation piping, water level is recovered at least to
the top of the jet pumps providing water to 2/3 core height and circulation via the bypass
region to the break area. For a break high in the vessel, such as the MSLB inside
containment, the operators are instructed to flood the vessel, permitting ECCS flow to
communicate through the break, to the downcomers, and to the suppression pool. Mixing
in the suppression pool is promoted by the ECCS system suction points being
approximately 17 feet below the downcomer outlets. Therefore, the warmer water from
the vessel tends to rise while the suction is from the cooler, heavier water in the bottom
establishing circulation and mixing in the suppression pool.

The SLC system is adequately qualified and suitably redundant as a system to be credited
in DBA-LOCA dose analysis.

Equipment Qualification

REV
BAR.

Based on the ability of the fission product cesium to maintain suppression pool pH above
7 for a period of -8 hours, it is judged that the SLC system will have completed its DBA-
LOCA safety function within that time.

The active components of the SLC system are being qualified to DBA-LOCA with seismic
qualification [Reference Columbia MEL]. The system is being qualified to operate 24
hours in a LOCA environment.

Suitable Redundancy

At the time of this calculation, the NRC guidance on the requirements for SLC to be
credited in a DBA-LOCA is a draft document to Vermont Yankee. ENW has evaluated
these requirements and found SLC meets the draft requirements. A submittal position on
the use of SLC will be provided. Since the requirements and submittal position are draft,
no reference is provided. Any change to the acceptability of the SLC system upon NRC
review may impact this analysis.
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Calculation

Computations Common to Parts A and B

Calculation of IHNQa1 in water pool as a function of time

The Radiolysis of Water model in the STARpH 1.04 code (Reference 1) calculates the nitric acid concentration,
[HNO31, in the containment water pool generated by radiolysis.

Inputs to the Radiolysis of Water model are: reactor power = 3556 MWt, initial pH = 5.3, fraction of aerosol in
water = 0.90 (Assumption 2), water pool volume = 4.18E6 L (calculated below), and core inventory of fission
products (in Table I below)

Proprietary Information Deleted

Table 1. Fission product inventory

REV
BAR.

Group Title
I
Cs
Te
Sr
Ba
Ru
Ce
La

Elements in Groun
I, Br
Cs, Rb
Te, Sb, Se
Sr
Ba
Ru, Rh, Mo, Tc, Pd
Ce
La, Zr, Nd, Eu, Nb,
Pm, Pr, Sm, Y

Core Inventory (Ko)
32.7
359
68.9
94.3
158
981
1,342
1,243

Total containment water volume = water volume of wetwell + RCS volume

Water volume of wetwell = 137,262 ft3 * 2.83E1 Uft3 = 3.88E6 L

RCS volume = 6.59E5 Ibm /61.7 Ibmlft3 * 2.83E1 LUft 3 = 3.0E5 L

where 61.7 Ibm/ft3 = density of water in the suppression pool at 120 F (a representative value from Reference 13).

Total containment water volume = 3.88E6 L + 3.0E5 L = 4.1 8E6 L

Proprietary Information Deleted

The output of the calculation with the Radiolysis of Water model in the form of [HNO3] as a function of time is
provided as Appendix A, Exhibit 1. The time-dependent gamma and beta power added to the pool is shown on
Figure F-1 of Appendix F expressed as % of full core power. The integrated 30-day absorbed energy in the
containment water (contributing to [HNO3]) is 261 full-power seconds.

Calculation of rHCQ in water nool as a function of time

The concentration of HCI in the water pool as a result of radiolysis of electrical cable insulation is calculated using
the Radiolysis of Cable model of the STARpH 1.04 code (Reference 1). The inputs to the Radiolysis of Cable
model are: reactor power = 3556 MWt, water pool volume = 4.18E6 L (calculated above), aerosol fraction in pool
= 0.90 (Assumption 2), equivalent mass of Hypalon jacketing = 6,615 Ibm (calculated below), containment free
volume = 9.76E9 cm3 (calculated below), Proprietary Information Deleted
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Containment free volume = free volume of wetwell + free volume of drywell
= 144,184 fl3 + 200,540 ft3
= 344,724 ft3 * (12 in/ft)3 * (2.54 cm/in)3

= 9.76E9 cm3

REV
BAR.
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The output of the calculation with the Radiolysis of Cable model in the form of [HCIJ as a function of time is
provided as Appendix B, Exhibit 2. The time-dependent power absorbed in the cable insulation jacket material (in
Rads/hr) is presented in Appendix F, Table F-1. The integrated value over 30 days is 6.1E8 Rads.

Calculation of rH1 added to the DooI

Proprietary Information Deleted
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Table 2. Calculation of [H*] added to pool (all values in moIL)
REV
BAR.

Time
1h
2h
5h
12h
ld
3d
1Od
20d
30d

I
IHN031

5.79E-06
7.95E-06
1.24E-05
1.97E-05
2.94E-05
5.67E-05
1.07E-04
1.40E-04
1.61 E-04

2
Net IOHI

1.17E-04
1.15E-04
1.11 E-04
1.03E-04
9.37E-05
6.63E-05
1.56E-05

-1.70E-05
-3.80E-05

3

1.99E-05
3.75E-05
8.05E-05
0.000153
0.000243
0.000489
0.000818
0.000933
0.000967

4
lH+1 Added

2.57E-05
4.54E-05
9.29E-05
1.73E-04
2.72E-04
5.46E-04
9.25E-04
1.07E-03
1.13E-03

5
Net IH1 Added

-9.71 E-05
-7.75E-05
-3.05E-05
5.OOE-05
1.49E-04
4.23E-04
8.02E-04
9.50E-04
1.OOE-03

Part A - Short-Term pH Calculation

In the short-term, one is interested only in suppression pool pH without injection of sodium pentaborate.
Observing Table 2 Column 5 'Net [H+] Added' (the result of subtracting Column 2 from Column 3), one can see
that the [H+] ions exceed the [OH] ions (from fission product cesium) sometime between 5 hours and 12 hours
(see Assumption 4 for a further discussion of the impact of fission product cesium on short-term pH).

Proprietary Information Deleted

Based on Assumption 3, effective boron buffering is assumed to begin by -8 hours. Thus, for times up to -8
hours, the pH may be determined from the Net fH*] Added column in Table 2 (Column 5), keeping in mind that
negative values correspond to positive values of [OH] ions.

Part B - Long-Term pH Calculation

Calculation of vH of the water oool

Proprietary Information Deleted
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The concentration of B is calculated as follows:
REV
BAR.

* The mass of sodium pentaborate in the SLCS is 4,062.8 Ibm, or

454 g/lbm - 4,062.8 Ibm = 1.84E6 g.

* The molecular weight of sodium pentaborate (Na2O-5B203 -10H 20) with boron of natural enrichment is:

2 x 22.990 + 10 x 10.811 + 20 x 1.008 + 26 x 15.999 = 590 glmol

* The moles of sodium pentaborate present are 1.84E6 g/590 g/mol = 3.12E3 mol.

* There are 10 moles of B per mole of sodium pentaborate, so there are 3.12E3 x 10 = 3.12E4 mol of B.

Therefore, the concentration of B is 3.12E4 mol/4.18E6 L = 7.46E-3 mouL

In Part B, the (Proprietary Information Deleted)
pH is obtained by (Proprietary Information Deleted) Appendix C, Exhibit 3. Figure 1 presents the
results.

Figure 1- [H+] Added vs. Time
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Calculation of fraction of total boron necessary to maintain pH 2 7

The Add Acid model was run in an iterative fashion to determine the fraction of total boron necessary to maintain
pH 2 7 over 30 days. Appendix D, Exhibit 4 is the STARpH result. It was found that 95% of the total boron
available (i.e, a boron concentration = C1 on Appendix D, Exhibit 4 of 7.08E-3 molIL) is necessary to maintain pH
2 7 with the 30 day IH+I Added from Table 2 (1.13E-3 moVL).

Results and Conclusions

The pH of the containment water pool in the Columbia Generating Station decreases from 8.4 to 7.3 over 30 days
following the release of fission products into the containment in a DBA-LOCA with core damage. However, 95%
of the total boron available is necessary to maintain pH 2 7 for 30 days.
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Input:
A B C D F a H I J K

Th Power Pool Vol Initial pH FP Std FP Inv kg AdJ FP Inv FP Rel Fract FP In Cont Fract In FP In Pool BurupMWd/t
_ ____ L PP SkgInk d Pool _____

2 3558 4.18E+0o 5.3 I 16.a 327 0.3 9.81 0.9 86829 33000
3 Bv Cs 230.3 359 0.25 89.75 80.775
4 To 34.9 88.9 O.05 3.445 3.1005

Version
5 1.04 Sr 827 94.3 0.02 1.886 1.6974
6 _ Ba 105 158 0.02 3.16 2.844
7 . _ _______._ .Ru 584 981 0.0025 2.4525 2.20725
8 Cs 992 1342 0.0005 0.671 0_ 0.6039
9 La 836.8 1243 0 0002 0.2488 1 0.22374 .

Output:
M N

2

i
2
3
4
5
6
7
6
9
10
11
12
13
14
15
16
17
is

HI MIL [H+] Initial
8.21B5E.07 5.01187E-06 8 _

AZ BA BB BC BD BE BF
HN03 MIL

[OH-) at 1h lH+j at 1h Carr. [H+] ABS (H+J pH at 1h Test pH h 7 1h

0.000117264 8.5277E-11 8.52774E.11I 8.52774E.11 10.0691659 10.0391659 5.79432E-06
2h 2h 2h 2h

0.000115107 8 e876E.11 8 68757E. 1I 8.68757E-1 1 10 08110149 10 08110149 7.95171 E-06
5h 5h 5h _ _ _ 5h

0.000110661 9 036E.11 9.03662E-11 9 03662E.11 10.0439939 10.0439939 1.23978E-05
12h 12h 12h 12h

0 000103364 9 6745E.11 _967452E-11 9.67452E-11 10 01437036 10.01437036 1.96944E-05
Id id Id Id

9.368E-05 1.06752.10 1.06746E-10 1.06746E-10 9 971646862 9.97164S862 2.93786E-05
3d 3d 3d 3d

6.63488E.05 1.5072E-10 1.50119E-10 1.5071 9E-10 9.821833109 9.821833109 5.67098E-05
10d 10d 10d _ 10d

1.5635E.05 6.3959E.10 6.3959E-10 8.3959E-10 9.194098417 9.194098417 0.000107424
20d 20d 20d _ 20d

.1.68531 E-05 .5.9336E.10 -1.68531 E.05 1 .S8531E.05 4.773319894 4.773319894 0000139912
30d 30d 30d 30d

-3.7987E-05 -2.6325E.10 .3.7987E.05 3.7987E-05 4.420365377 4.420365377 0.000161048

mx

-0.

~;5
0
-8Z

3n.

09

CD

CL

tom

<0

CD
W.

z
0
0

0
0)
CZ
0)
0

z

z
m

6 o

a)

u(D

0

80

.a00)
a)
CD
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Input:
A B C D E F a H I

IeII Th PowerI Cont Vo.Gamma Rm
1 MW em3 Pool Vol. L I Insulation. lb I Th Power. W I Fract In Pool I Leakage G.a

2 355 9.76E409 4.18E+08 6 6815 3556000000 0.9 1.0 1.49E.15 2.75E.15
3
4 Hypalon
5
6 Verslon 1.04

Output:
AK AL AM AN

2
3
4
5

6
7
a
9

10
11
12
13
14
15
16
17
18

HCI P Hyp M HCI P Hyp MIL HCI B Hyp M HCI B Hyp MIL
1h 1h 1h 1h

99.7220932 2.3857E405 83.387B7 1 .9944E-05
2h 2h 2h 2h

187.9535s2 4.4965E405 158.585317 3.7456E-05
5h 5h 5h 5h

40t.949443 9.7356E-05 336.547189 8.0514E-05
12h 12h 12h 12h

774.573999 0.0001853 837.474402 0.00015251
Id Id Id Id

124266894 0.00029729 1016.50319 000024318
3d 3d 3d 3d

2508 07922 0 00060002 2044 08457 0 00048902
10d 10d 10d 10d

4133.38366 000098885 3418.30829 000081778
20d 20d 20d 20d

4609.24853 0.00110269 3899.42425 0.00093288
30d 30d 30d 30d

4775.58668 0.00114248 4040.14B34 0 00096654

mx
cr

EF
;U
0)

00
0<

Q.
tn.

0

(D

C

QC0

4-

CD
_.

LA.

0
0

z

P



Input: Output:
aA a C D p a

_ ddAc 1.04 pH (H*1 Cl KI
56 8.6 251 E-09 0.00746 9E-O0
57 8.5 3.16E-09 0.00746 9E-10
68 8.4 3.98E-09 0.00748 9E-10
59 8.3 5.01E-09 0.00746 9E-10
6o 8.2 6.31E-09 0.00746 9E-10
61 8.1 7.94E2-09 0.00746 9E-10
62 8 1.OOE-08 0.00746 9E-10
63 7.9 1.26E-08 0.00746 9E-10
64 7.8 1.58E-08 0.00746 9E-10
65 7.7 2.00E-08 0.00746 92-10
ea 7.6 2.51E-08 0.00746 9E-10
67 7.5 3.16E-08 0.00746 9E-10
e8 7.4 3.98E-08 0.00746 9E-10
e9 7.3 5.01E-08 0.00746 9E-10
70 7.2 6.31E-08 0.00746 9E-10
71 7.1 7.94E-08 0 00746 9E-10
72 7 1.00E-07 0.00746 9E-10

db SUNdb Acid Added
0.00033376 0.0056565 -0.00055484
0.00029642 0.00595292 -0.00025842
0.00025842 0.00621134 0
0.00022179 0.00643313 0.00022179
0.00018769 0.00662081 0.00040947
O.00015711 0.00677792 0.00056658
0.00013014 0.00690806 0.00069672
0.0001069 0.00701496 0.00080362

8.7599E-05 0.00710256 0.00089122
7.0797E-05 0.00717336 0.00096202
5.7412E-05 0.00723077 0.00101943
4.6259E-05 0.00727703 0.00106569
3.7151E-05 0.00731418 0.00110284
2.9783E-05 0.00734396 0.00113262

2.382E205 0.00736778 0.00115644
1.904E-05 0.00738682 0.00117548

1 5188E-05 0.00740201 0.00119067

mx
_.
_.

C-
0~_.

CL

0~

4..

03

a)

C

Q

CDcn

CD

;o0

z
0
0

a) ;o
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Input: Output:

A a C D 0 P Q
_ Add Ac 1.04 pH rH+l Cl KI

68 8.6 251E-09 0.00708 9E-10
67 8.5 3.16E-09 0.00708 9E 10
58 8.4 3.98E-09 0.00708 9E-10
69 8.3 5.01E-09 0.00708 9E.10
80 8.2 6.31E-09 0.00708 9E-10
81 8.1 7.94E-09 0.00708 9E-10
62 8 1.00E-0 0.00708 9E-10
83 7.9 1.26E-08 0.00708 9E-10
64 7.8 1.58E-08 0.00708 9E-10
65 7.7 2.00E-08 0.00708 9E-10
68 7.6 251E-08 0.00708 9E-10
67 7.5 3.16E-08 0.00708 9E-10
68 7.4 3.98E-08 0.00708 92.10
69 7.3 5.01 E-08 0.00708 9E-10
70 7.2 6 31E-08 0.00708 9E-10
71 7.1 7.94E-08 0.00708 9E-10
72 7 1.002-07 0.00708 9E-10

db SUMdb Acid Added
0.00031676 0.00536837 -0.00052657
0.00028132 0.00564969 -0.00024525
0.00024525 0.00589494 0
0.00021049 0.00610543 0.00021049
0.00017813 0.00628356 0.00038862

0.0001491 0.00643266 0.00053772
0.00012351 0.00655618 0.00066123
0.00010145 0.00665763 0.00076269
8.3137E-05 0.00674077 0.00084583
6.719E-05 0.00680796 0.00091302

5.4487E-05 0.00686245 0.0009675
4.3903E-05 0.00690635 0.00101141
3.5259E-05 0.00694161 0.00104666
2.8266E-05 0.00696987 0.00107493
2.2607E-05 0.00699248 0.00109754
1.807E-05 0.00701055 0.00111561

1.4414E-05 0.00702496 0.00113002

mx
a':r

c.
0.

0.

C

0

'a
'--CD

C.

c

0

co
CD

0

0
CO
cn
CD
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Gamma + Beta Power Added to Containment Water and Insulation Jacket Material

The combined gamma and beta power added to the containment water by activity deposited in the water is shown as a
function of time in Figure F-1 (Proprietary Information Deleted)

Figure F-1

Energy Absorption Rate In Containment Water
(Integrated 30-day = 261 Full Power Seconds)
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The radiation dose rate (rads/hour) for exposure of cable insulation jacket material to radiation in the gas space of the
containment is shown in the following table individually for gamma and beta radiation. The corresponding integrated
radiation exposure (gamma and beta radiation combined) over 30 days is 6.1 E8 rads.

Table F-1
Energy Absorption Rate In Cable insulation Jacket Material

Time Gamma Beta
Interval Rads/hr Rads/hr

0-1 hr 6.54E+06 6.10E+06
1-2 hr 5.73E+06 5.37E+06
2-5 hr 4.74E+06 4.36E+06
5-12 hr 3.41 E+06 3.11 E+06
12-24 hr 2.50E+06 2.29E+06
24-72 hr 1.67E+06 1.58E+06
72-240 hr 6.01 E+05 6.40E+05
240-480 hr 1.44E+05 1.60E+05
480-720 hr 4.18E+04 4.72E+04
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Remarks

TITLE/SUBJECT/PURPOSE
Title/Subject
Secondary Containment Drawdown
Purpose
The purpose of this calculation is to determine the time required to reach 0.25" W.G. Vacuum
("drawdown") in secondary containment during post-Loss Of Coolant Accident (LOCA) conditions with
a Loss Of Offsite Power (LOOP) under the design weather conditions using a single train of Standby.
Gas Treatment System (SGTS).
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Study Calculations shall be used only for the purpose of evaluating alternate design options or assisting the engineer in performing assessments.



ENERGY Page No. Cont'd on page
w NORTHWEST CALCULATION INDEX . 1.
People Vision* Solutions Calculation No. NE-02-01-05

Revision No. 1

ITEM PAGE NO. SEQUENCE

Calculation Cover Sheet

Calculation Index

Verification Checklist for Calculations and CMR's

Calculation Reference List

Calculation Output Interface Documents Revision Index

Calculation Output Summary

Calculation Method

Sketches

Manual Calculation

1.0 -

1.1 -

1.2 -

1.3 -

1.4 -

2.0 -

3.0 -

4.0 -

5.0 -

1.301

2.1

3.4

4.1

APPENDICES:

Enercon Report WS1 29-PR-02 rl

Enercon Cal NO. WS129-CALC-001 r2

Enercon Cal NO. WS129-CALC-002 rO

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

A

B

C

D

E

F

G

H

141

660

54

Pages

Pages

Pages

Pages -A 1- t- tv4X4

Pages f- toc 9Wt

Pae(P xs. I - 150)
Pages(or a4r7,c,

Pages /-Afetlck&ct
(Pf5. I-30)

Pages(/t,0f 4r-ric

Pages(A/f.4rr1]

Sensitivity Evaluations & comments 38

Vendor correspondence 4

Enercon Report WS129-PR-01 rO Appendix I 129

/16410

'16,)

d/t



Page No. Cont'd on page.1EERGY1213
NORTHWEST VERIFICATION CHECKLIST 12 1.3

People. Vision -Solutions Calculation No. NE-02-01-05

Revision No. 1

Calculation/CMR NE-02-01-05
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Revision 1

Z3 Alternate Calculation(s)

Checklist Item
Clear statement of purpose of analysis....................................................................
Methodology is clearly stated, sufficiently detailed, and appropriate for the

proposed application..........................................................................................
Does the analysis/calculation methodology (including criteria and assumptions)

differ from that described in the Plant or ISFSI FSAR or NRC Safety
Evaluation Report, or are the results of the analysis/calculation as described
in the Plant or ISFSI FSAR or NRC Safety Evaluation Report affected?
3 Yes El No ..............................................................................................
If Yes, ensure that the requirements of 10 CFR 50.59 and/or 10 CFR 72.48
have been processed in accordance with SWP-LIC-02....................................

Does the analysis/calculation result require revising any existing output interface
document as identified in DES-4-1, Attachment 7.3?
E Yes El No ..................................................................................................
If Yes, ensure that the appropriate actions are taken to revise the output
interface documents per DES-4-1, section 3.1.8 (i.e., document change is
initiated in accordance with applicable procedures)......................................

Logical consistency of analysis ................................................................................
* Completeness of documenting references ........................................................
* Completeness of input .......................................................................................
* Accuracy of input data........................................................................................
* Consistency of input data with approved criteria ...............................................
* Completeness in stating assumptions ...............................................................
* Validity of assumptions ......................................................................................
* Calculation sufficiently detailed..........................................................................
• Arithmetical accuracy .........................................................................................
* Physical units specified and correctly used .......................................................
* Reasonableness of output conclusion ...............................................................

Supervisor independency check (if acting as Verifier).............................................
- Did not specify analysis approach
- Did not rule out specific analysis options
- Did not establish analysis inputs........................................................................

If a computer program was used:.............................................................................
- Is the program appropriate for the proposed application?
- Have the program error notices been reviewed to determine if they

pose any limitations for this application?
- Is the program name, revision number, and date of run inscribed

on the output?
- Is the program identified on the Calculation Method Form?

If so, is it listed in Chapter 10 of the Engineering Standards Manual?..............
Other elements considered:
NE-02-03-10 GOTHIC software V&V record
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Based on the foregoing. theCalculation/CMR is adequate for the purpose intended.
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Discussion of Results

The Technical Specification 3.6.4.1.3 and 3.6.4.3 Bases assume a secondary containment drawdown time of twenty (20)
minutes. The base case analysis demonstrating compliance with this requirement is contained in Appendix D. This analysis
shows that the secondary containment will return to a negative pressure after 972 seconds (- 16 minutes) when the Fuel
Pool Cooling system will not be manually re-aligned to the Standby Service Water system (SW) until 12 hours into the
event. The secondary containment will be maintained within the required specifications for the analytical period. The 12
hour delay in the manual re-alignment of the SW system to the fuel pool cooling was selected as a point in the event that is
beyond the minimum time for operator action during an accident, but is within the maximum re-start time for the
drawdown analysis. Procedures are in place to require manual alignment of the SW system to the fuel pool cooling based
on temperature requirements that would take place prior to this drawdown requirement.

The calculations and analysis in Appendix D, E, and F have been reviewed and approved as separate vendor documents. All
of these documents have been transmitted to files under DIC 1822.3.

The design case analysis for this calculation is documented in Appendix D. The basic calculation method is documented in
Appendix E. The following is a summary of the results of methods used in this calculation:

* The leakage model in the GOTHIC analysis verifies that the Secondary Containment leakage limit is met
based on the volume of secondary containment, Reference 3.1 of Appendix E, leakage modeling techniques,
Reference 1.24 of Appendix E, and the secondary containment leakage test data, Reference 1.20 of Appendix
E. This leakage limit is 2430 cubic feet per minute. The model provides a conservative result with respect to
the periodic secondary containment drawdown tests.

* The modifications to the basic GOTHIC model presented in Appendix E show the design case initial
secondary containment conditions and use an extended evaluation period to demonstrate containment stability.
In Appendix D an analytical run was performed to test the case of operating the Secondary Containment with
the initial differential pressure >0.0" WG. This condition was run to test the drawdown for a change in
Technical Specification SR 3.6.4.1.1 limits. The input assumptions for this analysis are located in Appendix
D. The GOTHIC model and calculations are located in Appendix E. This analysis is the design case analysis
for the Secondary Containment Drawdown. This appendix D analysis is a QA approved document by
Enercon and has been reviewed and approved by Energy Northwest under separate cover.

* Additional analytical runs were performed to benchmark the margin in the assumptions used in the GOTHIC
model. The 70%/30% assumption of the split of the secondary containment leakage was verified to be a
reasonable choice. Appendix G provides the details on the Independent Verification computer runs performed
on the GOTHIC model. These runs verified that the model performs as required.

Conclusions:

The Secondary Containment Analysis will establish that the conditions of less than or equal to 0.25" WG Vacuum will be
reached in 972 seconds (16.2 minutes). The required conditions will be maintained for the analytical period of 30 days.
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Discussion of Results (cont.)

The Secondary Containment Drawdown analysis results fully support the design assumptions. The drawdown in the
analysis is within the allowed time assumed for the AST and includes margin that can be used to maintain that condition if
future changes to the plant require additional analysis. The AST assumes that the Secondary Containment will be drawn
down to equal or below -0.25 inches of Water Gauge in less than 20 minutes. Using the restoration of the SW cooling flow
to the Fuel Pool cooling system at 12 hours the Standby Gas Treatment System will maintain the secondary containment at
equal or below the -0.25 inches of Water Gauge for 720 hour duration of the analysis. The selection of the 12 hours for
the restoration of cooling flow to the fuel pool was made to not require the operators to perform this action during the
initial stages of the accident and still leave margin in the time until a limiting condition for this analysis required the flow.
Due to the slow heat-up of the secondary containment and the attendant decrease in differential pressure (D/P), the analysis
was run for a longer period to verify the fidelity of the GOTHIC model. The longer run verified that the conditions
stabilize in the secondary containment in approximately 46 days, Appendix 1, Page 14. The results are that the temperature
and D/P stability are demonstrated to meet all requirements.

1 RA59 RI
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Analysis Method (Check appropriate boxes)

Ol Manual (As required, document source of equations in Reference List)

Z Computer El Main Frame 3 Personal

El In-House Program
Eli Computer Service Bureau Program

EBCS EOOC CD POC LC OTHER

S Verified Program: Code name/Revision GOTHIC Version 7.1

El Unverified Program: |

Approach/Methodology

The implementation of this calculation at Energy Northwest, Columbia Generating Station requires prior NRC approval.
No revised interfacing documents will be issued until the NRC approval process is completed.

This calculation was performed using GOTHIC, Version 7.1 (QA), which is a thermal-hydraulics analysis tool. GOTHIC
is under the Appendix B, Quality Control of the vendor (Numerical Applications, Inc.). GOTHIC, Version 7.1 is
maintained as a verified internal production code in accordance with SWP-CSW-04, Indirect Nuclear Safety and
Regulatory Software Quality Assurance, Reference 15.

This drawdown calculation is an extension of the vendor calculation attached as Appendixes D, E and I. The conclusions,
data and assumptions of the main body of the calculation need to be taken as part of the overall calculation along with the
conclusions, data and assumptions in Appendixes D and E. Appendices E and I includes history of the model development.
Appendix D contains the current results. This GOTHIC model was developed using the Energy Northwest GOTHIC
program under the QA program of Enercon Services, INC. Energy Northwest verified the GOTHIC model and the case
studies in this calculation were run using that model. Appendix F consists of the flow paths and loss coefficient inputs for
the Reactor Building to be used as inputs to the secondary containment drawdown calculations. The results of Appendix F
are used as inputs to Appendix E, results from E were used to develop Appendix 1, and the result of I was used to create
the license bases case Appendix D.

The methodology of this calculation is discussed and developed in Appendix E. The basic method consists of the
following:

* Develop the boundary conditions surrounding the Secondary Containment. The boundary conditions use the
Certified Vendor Information for the CGS five percent and ninety five percent Wind Speed and Temperature
Values, Appendix E, Reference 1.12. This data is used to develop the dynamic and static pressures on the
leakage points for the Secondary Containment. The development of the data is shown using equations 1
through 3 in Appendix E, pages 21 through 27.

9.50M R.1
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* Develop the initial input conditions of the Secondary Containment. The control pressure for secondary
containment Standby Gas Treatment System (SGTS) and for each of the volumes modeled in the GOTHIC
analysis is calculated. This value is calculated for both the 5 % and 95 % temperature conditions and is used to
ensure that the required differential pressure is obtained in all location for all design conditions. The
developments of these values are shown in Appendix E, pages 28 through 33.

* Develop the leakage model for the Secondary Containment from the surrounding environment. The leakage is
based on the volume of secondary containment, Reference 3.1 of Appendix E, leakage modeling techniques,
Reference 1.24 of Appendix E, and the secondary containment leakage test data, Reference 1.20 of Appendix
E. The development of this data uses equations in Appendix E, pages 34 through 37.

* Develop the wind pressure coefficients and leakage flows. The boundary conditions and the leakage model
discussed above are used to develop the wind pressure coefficients. The wind pressure coefficients are
evaluated to provide the effect of the wind on the test data. The wind pressure and the leakage model are used
to develop the leakage flow coefficients. This development is documented in Appendix E, pages 38 through
48.

* Develop the internal pressure values at the leakage points. The pressure at the internal side of the leakage
points is determined to provide a bounding review of the pressure differential across the building walls. This
data is developed in Appendix E, pages 49 and 50.

* Develop the leakage flow path input values. The leakage flow path areas and hydraulic diameters are
developed for input into the GOTHIC model. These values are developed in Appendix E, pages 51 and 52.

* Develop the GOTHIC flow paths. The flow paths into, through, and out of the Secondary Containment are
developed in Appendix F and shown in Appendix E pages 52 and 53. These flow paths are used in the
GOTHIC model to model the air flow for drawdown.

* Develop the GOTHIC volume inputs and thermal inputs. Data is extracted from various references to compile
the volume and thermal inputs for the GOTHIC model. See Appendix E, pages 54 through 93 for input data.

* Develop the thermal conductor boundary temperatures. The temperature profiles for the Wetwell and Drywell
are developed from plant references. See Appendix E, pages 94 and 95.

* Develop GOTHIC heat transfer coefficients. The GOTHIC model heat transfer coefficients are developed on
pages 96 through 98 of Appendix E.

* Develop heat loads and fan cooler unit data. The development of the heat input and the equation for the decay
of the heat load after the LOOP are presented in Appendix E, pages 99 through 1 I 1.

* Develop the model for the Fuel Pool Heat Exchanger. The calculations for the model are developed in
Appendix E, pages 112 through 114.

* Develop the model for the SGTS fan performance. The calculations for the SGTS fan performance to show
the input path, flows, and output paths are developed in Appendix E, pages 115 through 124.

2S901 RI
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* Develop the modifications to the basic GOTHIC model presented in Appendix E to show the initial secondary
containment pressure and the extended evaluation period to demonstrate containment stability in Appendix I.
InAppendix I an analytical run was performed to test the case of operating the Secondary Containment with
the differential pressure 0.0" WG. This condition was run to test the drawdown for a change in Technical
Specification SR 3.6.4.1.1 limits. However, it was determined that the SGT inlet heaters were not modeled
correctly, and so that deficiency needed to be corrected.

* Develop the modifications to Appendix I to add the inlet heaters in SGT system. In Appendix D this
analytical run was performed to test the case of operating the Secondary Containment with the differential
pressure 0.0" WG. This condition was run to test the drawdown for a change in Technical Specification SR
3.6.4.1.1 limits. The input assumptions for this analysis are located in Appendix D. The GOTHIC model and
calculations are located in Appendix E. This analysis is the design case for the Secondary Containment
Drawdown Analysis.

The methodology of this analysis is consistent with the current methodology as discussed in Section 6.2.3.3.1.2
Calculation Approach of the FSAR. The use of the GOTHIC 7.1 model provides a current method of analysis of the
thermal hydraulic conditions in Secondary Containment during a LOCA/LOOP.
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Assumptions

The Assumptions for this calculation are listed in Appendix D and E. The discussion listed here
is additional clarifying information.

1. The Normal Emergency Lighting for the Reactor Building is energized at the start of the accident and is lost for
15 seconds during the time the Emergency Diesel Generators (EDG) start and re-power the buses. References: 1,
2&3.

2. The Standby Gas Treatment System (SGTS) is assumed to operate at 4800 ACFM during the accident. This flow
is based on the following for fan SGT-FN-IA1 and applies to all fans:

a. Initial position of the Vortex Damper SGT-AD-lA1 will be fully open due to the low differential
pressure between the Secondary Containment and the outside air.

b. Following SGT fan start, the vortex damper will throttle as necessary to limit flow to the flow limiter
SGT-LMTR-IAl value of 5378 ICFM and to maintain the differential pressure setpoint on SGT-DPIC-
lAl. Reference 4.

c. The 5378 ICFM is 434 ICFM below the analytical limit of 5812 ICFM. Reference 4.
d. Applying the 434 ICFM uncertainty to the limiter setpoint as a reduction sets the flow at 4944 ICFM.

The rounding of the flow to 4800 ICFM is a conservative assumption.
e. Additional margin is realized by using Actual CFM instead of ICFM with no correction for the sensor

inaccuracy. Reference 5.

3. The Standby Service Water (SW) is assumed to be off at the initiation of the accident. The SW is assumed to be
supplying full flow to the ECCS room coolers at 300 Seconds based on the following:

a. At T= 15 Seconds the EDG is loaded and the SW start sequence is initiated. Reference 1.
b. The timing sequence for the starting of the SW pumps is determined from Reference 10. This value is

108 seconds.
c. Five seconds is allowed for the SW pump to develop the 52 PSIG discharge pressure required for SW-

PS-lA/B to actuate. This is based on Appendix 3, Reference 6. This data shows that at 10 seconds after a
SW pump start, flow of at least 300 GPM is indicated at SW-FIS-15 located at the discharge of the DG
heat exchanger. Pressure switch, SW-PS-IA/B, is the control sensor for the pump discharge valve
opening and is required to be actuated prior to the flow starting in the DG heat exchanger, thus the 5
second assumption is a conservative number. The 52 PSIG for SW-PS-IAlB is based on Reference 7.

d. Stroke times for the SW valves are the Action Hi values as listed in Reference 8. This procedure is the
timing value in Reference 9. The Action Hi values are those stroke times beyond which the valve shall be
immediately declared inoperable. This value is currently 140 seconds.

NOTE: This value of 140 seconds is based on the trend test data and could be revised in the future.
The time for SW-V-2A to be fully open and provide full SW flow includes 32 seconds margin to
allow for any future changes in the Action Hi setpoint. This margin will also bound any setting
variations in the control relays.

e. The opening of the discharge valve is stopped at 20% for 48 seconds. The settings of the associated
control relays, SW-RLY-V/2A3 & SW-RLY-V/2A4 and the B loop relays are based on field testing as
discussed in page C-5 of Reference 10. As the Reference 10 states there is no allowable values on these
relays.
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4. The initial temperature of the reactor building is assumed to be an average of 75 0F. This temperature was derived
by taking the day and night recordings of temperature in the Reactor Building from the Operator OPS2 rounds for
January 51 2004. These values were averaged to get an overall building temperature. This was the coldest day of
the month with the local/regional outside temperatures in the range of II to 14 degrees below zero. This is well
below the 5% value of 28 0F, Reference 1.12, Appendix E, used in the analysis.

5. The secondary containment drawdown analysis, Appendix E assumes that the SGT system will be operating
within 120 seconds. This time is developed in References 17 and 18 of this calculation.
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The test data for the leakage into secondary containment, Reference 1.20 of Appendix E, indicates that the majority of
the leakage is at the upper location, Figure 1. This location consists of thousands of feet of lap between the metal
sheeting of the upper section of the refuel floor volume. A review of the data indicates that the leakage from this area is
at least 90% of the total leakage. However the D/P is higher at the lower leakage location, which is the railroad bay
door, Figure 1. Due to this condition the leakage is conservatively adjusted to have an increase in the leakage at the
lower location (highest DIP). A series of sensitivity studies were run to determine the effect of varying the leakage
between the two locations. It was determined that the 70% upper/30% lower split is an acceptable conservative
condition.

Plant Procedure TSP-RB-B501 verifies that the leakage is within the Technical Specification limits for an SGT fan to be
in service and for verification of leakage rate. The secondary containment has only one leakage limit of 2430 CFM. For
a discussion of the basis of the leakage value see page 34 of Appendix E. The split of the leakage is not a concern during
operation and testing as long as the total leakage is within the specifications.

This secondary containment drawdown analysis is for a duration of 30 days as required by R. G. 1.183, Reference 13,
Table 6. The evaluation of the results of Appendix E determined that the temperatures in the reactor building do not
reach a stable condition prior to the end of the required duration. To verify that the model reaches a stable or decreasing
temperature in the secondary containment the length of the analysis was extended to show the point of stability. The
longer duration of the temperature increase is in part due to the conservative temperature assumed in the primary
containment wetwell.

Background

The approach used in this calculation was to have Enercon Services, Inc develop the GOTHIC model based on previous
models developed by Energy Northwest. The development of the model started with the assumptions and framework
used in calculation NE-02-94-19, Reference 16. This model was then simplified from a multinode representation of
secondary containment to a single node model. This model was used to run various sensitivity studies and to develop the
three-node model. The three-node model was used to run additional sensitivity studies and to establish and test the
assumptions.
Figure 2 shows the three node GOTHIC model used to perform the analysis. The final assumptions and input parameters
were documented in the QA INPUTSR1Oa.doc. The information contained in QA INPUTSR1Oa.doc was incorporated
into the body of Enercon calculation WS129-CALC-001. Both Enercon Services, Inc and Energy Northwest ran case
studies. Enercon test cases are documented in Appendix D and E and 1. Energy Northwest test cases are documented in
the Appendix G of this calculation. The configuration of the GOTHIC model, Figure 2 on page 4. 1, is used for all
Energy Northwest test cases except those to test the Refuel Floor circulation where additional flow paths are added to the
floor. The results of those studies are included in this calculation.
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Purpose:

Energy Northwest has requested that ENERCON evaluate the drawdown response with the SGTS
heater elements located within the SGTS inlet volume. In addition, changes to the SGTS fan flow
modeling is presented. The revised modeling incorporates an additional volume to the discharge
side of the SGTS fan to allow for the inclusion of the fan efficiency heating of the fluid and to
better represent the fluid momentum response of the system. The calculation documented in
References 1 and 2 evaluates the response with the SGTS heater incorporated into the GOTHIC
volumetric fan model.
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References:

1. Calculation WS129-CALC-001 Revision 1 "Columbia Station GOTHIC Secondary
Containment Drawdown Model"

2. WS129-PR-01 Revision 0 "Long Term Drawdown Analysis Demonstrating Steady State
Condition is Reached From a Starting Condition based on 0.0" Water Gauge"

3. SGT-TS-EHlA1I Revision 4 "Instrument Master Data Sheet For SGTS-EHC-lA-I First
Stage Thermal Control"

4. Specification SPC 28-00,99 (Provided in Appendix 2)
5. Specification SPC 28-00, 100 (Provided in Appendix 2)
6. E/I-02-92-1024
7. Heating Ventilating and Air Conditioning Analysis and Design Second Edition By Faye

C. McQuiston and Jerald D. Parker ISBN 0-471-08259-7
8. E/I-02-91-1066

Methodology:

The analysis is performed using the GOTHIC Version 7.1 computer code (Energy Northwest
license). All input changes are calculated using the methods documented and the GOTHIC model
developed in Reference 1.

Assumptions:

1. The volume initial pressures are established based on the worst case building pressure
differential pressure being a 0.0" water gauge difference between the inside and the outside of
the building. This specific assumption is provided to establish a basis to change the TS SR
3.6.4.1.1 from >0.25" WG vacuum to >0.0" WG vacuum as requested by the plant.

2. The outside temperature conditions are based on the cold outside air data documented in
Reference 1. The cold outside air conditions were shown to be bounding in the Reference 1
evaluations. The continued use of the bounding conditions is appropriate for this evaluation.
This assumption is consistent with that used in Reference 2.

3. An Easterly Wind Direction is assumed in this analysis. The bounding evaluation in the
Reference 1 analysis assumed an Easterly Wind Direction. The continued use of the bounding
conditions is appropriate for this evaluation. This assumption is consistent with that used in
Reference 2.

4. A 700/o/30% Leakage Split as defined in Reference I produced the bounding response. This
new analysis continues to use this bounding approach. This assumption is consistent with that
used in Reference 2.

5. The Fuel Pool Cooling Start Time is assumed to be 12 hours. This value was requested by
Energy Northwest as a conservative upper bound for an operator response to manually restart
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the system within the control room following a LOCA. This assumption is consistent with that
used for Reference 2.

6. The SGTS heater is assumed to start 13 seconds before the fan starts (Reference 6). The heater
will continue to run provided air temperatures in the SGTS inlet volume are less than 225 0F
and the fan is running. The temperature value is selected based on the nominal value
documented in Reference 3.

7. The SGTS heater is assumed to stop for air temperatures in the SGTS inlet volume that exceed
245TF. This value is arbitrarily selected and is not expected to have any impact on the
analysis. It is provided as a place holder for future analysis and will be demonstrated to be
inactive for the analysis by the results presented in this calculation.

8. The SGTS fan motor provides a heat source to the main reactor building volume equivent to
that associated with a 25hp motor operating at 89% efficiency. The motor horsepower is
established in Reference 5 as 25hp while the motor efficiency is established in Reference 4 to
be 89% with flow at 75%. The flow assumed in the analysis is greater than 75%, however,
Reference 4 provides higher efficiency at higher flow rates. Since the lower efficiency results
in a greater heat load to the building this value is conservative. The fan is centrifugal and the
motor for this type of fan is outside the flow stream and therefore provides a heat source to the
building rather than the process fluid. Therefore, locating the heat source in the Main Reactor
Building Volume is appropriate.

9. The SGTS fan adds heat to the process fluid. A portion of the shaft horse power adds heat to
the fluid moved by the fan. Specifically, the fan imparts on the fluid a total power that raises
the total pressure of the fluid and produces a flow. The total power imparted to the fluid is
less than the shaft horsepower delivered by the motor. The ratio of these two values is the
total fan efficiency. The portion of the shaft horsepower that does not result in flow and
pressure rise adds heat to the fluid.

10. The SGTS fan flow is modeled assuming the VIV (Variable Inlet Vane) is 0% closed when
building vacuum in the worst case location is less than 0.26 inwg (this value explained below).
The original analysis documented in Reference 1 assumed that the VIV was 25% closed
throughout. The actual control system for fan flow modulates the position of the VIV to
control fan flow to establish the minumum required vacuum conditons within the building.
This fan flow control loop utilizes one of two signal inputs - a building differential pressure
signal provided by the reactor building pressure control system, which utilizes a controller
setpoint value of -1.7 inwg and a maximum/minimurn flow signal provided by an electonic
limiter circuit, having a maximum setpoint of 5378 ICFM and a minimum setpoint value of
1560 ICFM. When there is a loss of vacuum in the building - as is the case for this analysis -
the VIV is positioned to maximize flow, utilizing the limiter signal of 5378 ICFM. The
maximum fan flow is restricted to prevent a motor thermal over load trip during low source
voltage conditions and to ensure maximum residence time through the carbon filters
(Reference 8). This maximum flow value of 5378 ICFM is maintained until the building
pressure control setpoint of -1.7 inwg is reached, at which time the VIV will throttle as
necessary, based on actual building inleakage rates, in an attempt to maintain this -1.7 inwg
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setpoint value. Therefore, although the VIV will actually open to maximize flow up to the
SGT fan flow limiter setpoint value of 5378 ICFMK for the purposes of this analysis, only a
maximum flow rate of 4800 ACFM is used. This is accounted for in the modeling by limiting
the fan curves to a maximum flow of 4800 ACFM.

Recent modeling changes that better simulate the fluid momentum response on the discharge
side of the fan produce pressure drop conditions that result in flows below 4800 ACFM on the
25% closed fan curve while building vacuum remains below the analytical setpoint value. The
modeling of the pressure drops in the system inlet are established to provide the maximum
pressure drop associated with dirty filters. Therefore, the inability to establish the 4800 ACFM
for the 25% closed VIV postion is not completely unreasonable and the opening of the VIV to
establish the 4800 ACFM is to be expected under such conditons. As described above, the fan
will position the VIV to full open if necessary to establish the maximum allowed flow when
Building Vacuum is below the setpoint. Therefore, applying the 0% closed fan curve with a
limit of 4800 ACFM is appropriate for the initial drawdown analysis evaluation.

Once the analytical vacuum criteria for the building is established the fan control will be
switched back to the 25% closed position. If the analytical vacuum criteria is no longer met
the fan control will return to the 0% curve. This is a very simplified approach since the actual
fan controls would modulate through the 0% to 25% range prior to reaching a 25% position.
This simple modeling of fan response could result -in an artificial decrease in building vacuum
below the minimum criteria. To address this a lag is introduced in the form of a slightly
increased vacuum value that will be used to switch the fan flow curve. The vacuum value
selected is 0.01 inwg greater than the minimum vacuum criteria of 0.25 inwg. Therefore, the
fan curve will switch at 0.26 inwg of vacuum in the worst building location.
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Evaluation:

Modeling Inputs

The modeling inputs are based on those documented in Reference 2 except were modified below.
The changes to the model includes the modification of the heat source included in the GOTHIC
volumetric fan. This is accomplished by applying a forcing function to represent the heat input
provided by the fan . In addition, the fan flow control is altered to allow the use of the 0% curve
as described above in assumption 10. This is accomplished by applying a forcing function to
drive the flow using a control variable as shown in Table 1 and described below. Better
representation of the fluid momentum response is provided by adding an additional volume
associated with the SGTS modeling and rearranging the SGTS heater location relative to the inlet
pressure drop. Finally, the SGTS fan motor heat is included in the reactor building volume.

Fan Heat

The fan heat forcing function (FF#46 Table 1) provides the heat input to the fluid by the fan
using the fan efficiency. The fan efficiency is based on the shaft horse power delivered to the
fluid. The shaft horse power is defined using the motor horse power and motor efficiency as
shown in the equations following Table I.

Table 1 -Modified GOTHIC Input Volumetric Fan Table 2

Volumetric Fan -Table 2
Vol Flow Flow Heat Heat
Fan Flow Rate Rate Heat | Rate Rate Dlsch

Option (CFM) FF Optlon (Btuls) FF Vol
1Q DP 1 48 Flow 1 46 6

0.70679 BTU/
ShaJ2Hp = 0.89(25hp /c J
Shaft p = 15.726 BTU/

The fan efficiency and resulting fan heat is calculated using the shaft horse power as follows
(Reference 7).
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FloVAP)
= Shafflip

FanHeat = (1-)7,XShqftip)

The fan heat is entered into the volumetric fan heat input using the forcing function controlled by
a control variable based on the aforementioned Fan Heat relationship. The fan heat is calculated
with two control variables. The first of these (#59) establishes the efficiency and the second (#60)
gives the Fan heat. The GOTHIC inputs associated with these control variables and functions are
outlined below.

Control Variables
CV | | Func. Initial Coeff. | Coeff. | | |Upd. nt.

Description Form Value G |a Min Max Mult.
59 Fan Efficiency mult t 0 0.0116883 0 -1 E+32 1 E+321 C
60 Fan Heat sum 0 15.73 0 -1 E+32 I E+32 0

Function Components
Control Variable 59

Fan Efficiency
mult

Y=G*(alXl*a2X2*... anXn)
Gothic s Variable Coef.

_ Name location a
1 Vfanf cfl Q 1
2 Dpjnc cJill 1

Function Components
Control Variable 60

Fan Heat
sum

Y=G*(aO+alXl+a2X2+...+anXn)
Gothic s | Variable 3 Coef.

# Name | location] a
_ One cM 1
2 Cwal I cv59 I -1

i Functions
I FF# I Description I Ind. Var. I Dep. Var. I Points |
r--4 6 I SGTS Fan Heat I cv6O I Dep. Var. I 2

Function
48 1 1 T

SGTS Flow Select
Ind. Var.:
Dep. Var.: I

7-1
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Ind. Var. | Dep. Var. Ind. Var. | Dep. Var. |
01 01 10000001 1000000

Fan Flow
The fan flow is established using control variables 58 to assess the controlling building vacuum.
This control variable evaluates the building vacuum and compares it with the established value of
0.26 inwg (Assumption 10). Based on the comparison the control variable selects the appropriate
fan curve as defined in Assumption 10. The GOTHIC inputs associated with these control
variables and functions are outlined below.

Control Variables
CV | _ Func. Initial Coeff. Coeff. I _ Upd. Int.

Description Form Value G aO Min Max Mult.
55 DP sum 0 1 0 -1E+32 IE+32 0
56 0%VIV Flow tfunc 0 1 0 -1E+32 1E+32 0
57 25%VIV Flow tfunc 0 1 0 -1E+32 IE+32 0
58 Selector If 0 1 -0.26 -1 E+32 I E+32 0

Function Components
Control Variable 55

r

DP
sum

Y=G*(aO+a1X14a2X2+...+anXn)
_ _ Gothic s Variable Coef.

# Name location a
1|P |cV6 T _ 1

21P IcV2sl -1 -1

Function Components
Control Variable 56

0%VIV Flow
tfunc

Y=G*interp(X1 ,tableX2)
Gothic s Variable Coef.

# Name location a
1 CCwal cv55 1
2 - DC47 1

Function Components
Control Variable 57
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25%VIV Flow
tfunc

Y=G*Inf rn(X1.tableX21
Gothlcs Variable Coef.

# Name location a
I Cwal cv55 1
2- DC12

Function Components
Control Variable 58

Selector
ff(alXl+aO<0 alXl+aO=0 a1Xl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothics Variable Coef.

#_ _ Name location a
____Cvvai cv9 I

2 Cvval cv56 1
3 Cwal cv57 1
4 Cvval cv57

Function
12

SGT Flow vs DP
Ind. Var.:
Dep. Var.:

Ind. Var. | Dep. Var. Ind. Var. Dep. Var.
-1 4800 0 4800

0.1444 4800 0.2707 4800
0.3609 4800 0.4421 4800
0.5007 4800 0.5503 4800

0.556 4800 0.5774 4000
0.5955 3000 0.6 2000

0.61 0 5 0
Function

47 _
SGTS 0%
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
-1 4800 0 4800

0.144 4800 0.208 4800
0.266 4800 0.316 4800

0.37 4800 0.415 4800
0.456 4800 0.496 4800
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0.532 4800 0.559 4800
0.595 4800 0.613 4800
0.623 4800 0.632 4800
0.633 0 5 0

Function
48

SGTS Flow Select
Ind. Var.:
Dep. Var.:

Ind. Var. | Dep. Var. | nd. Var. |Dep. Var.
DI 0° 10000001 1000000
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Flow Paths and Volumes

The Revision 1 Fan Model configuration is illustrated the Figure below. Changes from Revision 0
include the division of the inlet volume, the addition of the discharge duct volume, and a
connecting flow path.

ELEVATED RELEASE

SGTS INLET
VOLUME (#2s)

FAN

-0 -

MAIN
REACTOR

BUILDING VOLUME

-4DISCHARGE DUCT
VOLUME (#6)

e - HEAT SOURCE 1*
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The heat source that represents the SGTS heaters is relocated within the Volume 2 to simulate
heating of the air before it reaches the SGTS Fan let. To accommodate the relocation of the
volumetric fan assumed heat source changes to the, model are required. A review of the
references listed in Reference 1 that form the basis for the models, indicate that two heaters are
located in series just down stream of the inlet and Moisture Separators as outlined in Table 2
below. From Table 2 it can be seen that the pressure drop on the suction side of the fan can be
logically divided between the region before the heaters and that after the heaters.

Table 2 - SGTS Fan Suction Information

Fan Suction Losses Pressure Drop Heat Input Flow Reference

(inches WG) MUM _______

Moisture Separators Loaded 2 4457 #1.9 para. 3.5.2
____ ____ ____(pg. 15A -12)

Two Electric Heating Coils 0.2 21 4457 #1.9 para. 3.5.4
(pg. 15A-14)

Pre-Filters Cleanup loaded 1.0 4457 #1.9 para. 3.53
DP (pg. 15A-13)
Two HEPA Filters loaded 4 4457 #1.9 para. 3.5.5
to 900grams dust (pg. 15A-17)
Two Charcoal Absorber 6 4457 #1.9 para. 3.5.6
Filters (pg. 15A-19)
Electric Strip Heaters 4457 1.9
Total DP 13.2
Total DP (psi) 0.488

Area Assumed 1.767 ft_
Velocity 42.039 fil/sec:

The model currently documented in References 1 and 2 places the entire pressure drop in the flow
path that connects the main reactor building volume with the SGTS inlet volume. Therefore, as
currently modeled the entire suction pressure drop would occur prior to heating the air.

To properly model the pressure drop, it is necessary to separate the pressure drop calculation
between the two regions as the velocity of the heated air will increase as it expands. This is
accomplished by separating the SGTS fan Inlet Volume (GOTHIC Volume 2) into two
sub-volumes. The area between the sub-volumes is assigned a loss coefficient that accounts for
the losses listed in Table 2 after the heaters. The losses prior to the heaters and including the
heaters will be assigned to the flow path number 4.

To ensure a conservative result, a total DP value of 13.5inwg will be assumed in this analysis.
Using the pressure drop value of 13.5inwg, an equivalent pressure loss coefficient is developed
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for the assumed area. The flow rate listed in Table 2 is less than that assumed in the analysis, but
it provides the basis for the pressure drops. The flow information provided in the table is
provided as Indicated CFM (ICFMI). However, to add conservatism to the calculation of the
pressure loss coefficient that follows, the flow rate is treated as if it is Actual CFM (ACFM). This
is the same approach used in References 1 and 2.

As described earlier the pressure drop is divided between the region before the heater and the
region after the heater. Therefore, a loss coefficient is assigned to represent each of these regions.
The pressure drop before the heaters will include the heaters totaling 2.2in water gauge. The
remainder of the 13.5inwg is assigned to the downstream region beyond the heaters. Using the
same approach outlined in Reference I the loss coefficients are calculated.

Temp:= 68Fahr P :=29.38-0.4912psi

Before Heaters After Heaters

APWGbh:= 2.2 in APWGah:= 13.5in - 2.2in

P= 14.431psi

Flow.= 4457cfm

Velocity:= -
Area

Ama := 1.767ft2

Velocity= 42.039-n-
sec

Temp = 68 Fahr

3 3
Vfrsat(68Fabr)- .3 = 0.016l

lb lb

P gas(P,Temp, "air"~)= 0.074 lb
ft3

APWGbh.g
MPbh:=

3
vfrsat(68Fahir) lb

APah . APWGah.g

vfrsat(68Fahr)- f.
lb

APbh = 0.079 psi APah = 0.408 psi

Kinletbh:= 2APbh

pgas(PTemp, "air').Velocity2
Kinletah:=

2APah

pg g(pTemp, " air')-Velocity2

Before Heaters After Heaters

Kinletbh = 5.644 Kinletah = 28.989
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Therefore the inlet flow path will have a loss coefficient of 5.644 as calculated above with an area of
I1.767ft 2. The remainder of the pressure drop is applied within the Fan Inlet Volume. The hydraulic
diameter associated with thisarea is 1.5ft (18Sinch). In additiona flolwpath #11is added to the model'
to provide the volumetric fan connection between the SCGTS inlet and the exhaust ductwork. Since the
flow path is associated with a volumnetric fan the hydraulics of the flow path are unimportant other
than the inertial length which is miaintained as 10 fI which was established in Reference 1. The
revised GOTHIC Input Flow Path Tables 1 through 3 are provided below in Table 3

Table 3

FlowPaths - Table I
F.P. Vol Elev Ht Vol Eiev Ht

__ _Description A (f) (ft) B (ft) (ft) ___

1 Ground Leakage 1 468.5 0.5 IF 468.5 0.5
2 Elevated Leakage 5 667 0.1 2F 667 0.1 __

3 SGTS 6 577 1.5 3P 671.17 1.5
4 SGTS Inlet 1 577 1.5 2s2 577 1.5 ___

5 JFP Cooling In 5 604.4 1 4F 568.1 24 1
6 1FP Cooling Outlet 3 568.125 1 5C 568.125 1
7__ ___FPHX__ _ __ __ _ 3 568.125 1 5 604.4 1 _ _

8 IPump Room to Main Building 4 466 0.1 I 1 471 0.1 __

9 Pumnp Room to Main Building 4 422.25 16.7 1 441 0.01 04
10 IMain Building to Fuel Floor 1 572 0.1 5 607 0.1

_____ _____ _____ ____ Flow Paths - Table 2 _ _ _

Flow Flow Hyd. Inertia Friction Relative Dep Mom Strat
Path Area Diamn. Length Length -Rough- Bend Tm Flow

(ft) A!tL (ft) (ft) ness (dog) Opt Opt
1 0.36 0.68 136 1 - NONE
2 0.85 1.04 130 1 - NONE
3 1.767 1.5 0.1 157.81 - NONE
4 1.767 1.5 1 0 1 ____ - NONE
5 0.216 1 1 1 - NONE
6 0.216 1 1 1 ____- NONE
7 0.216 1 1 1 1- NONE
8 191.41 1.77 105.31 2 ___ __ - NONE
9 16.83 1.4 105.31 2 ___ - NONE
10 409.61 11.89 112.33 2 ____- NONE
1 1 1.767 1.5 10 0.01 __ _ _ ____ - NONEf

Flow Paths - Table 3 ___

Flow Fwd. IRev. I ICritical IExi-trDrop ___ __

I



Path Loss Loss Comp. Flow Loss Breakup
Coeff. Coeff. Opt. Model Coeff. Model

I 1E+18 I OFF OFF 0 OFF _

2 IE+18 I OFF OFF 0 OFF
3 4 4 OFF OFF 0 OFF
4 5.644 5.644 OFF OFF 0 OFF
5 X OFF OFF 0 OFF
6 _ OFF OFF 0 OFF _

7 E OFF OFF 0 OFF
8 1.52 1.52 OFF OFF 0 OFF
9 1.5 1.5 OFF OFF 0 OFF
10 1.5 1.5 OFF OFF 0 OFF
11 I OFF OFF 0 OFF

To accommodate this change the fan inlet volume is converted into a two node subdivided
volume. Since the purpose of this change is to establish a pressure drop within the volume the
subdivision is evenly split between the two sub volumes and the critical parameters are the
area, hydraulic diameter and loss coefficient between these sub volumes.

The volume changes to accommodate this are provided in Tables 4 and 5. Table 4 identifies
that the volume 2 is subdivided by assigning a 2s value to the number designation. The
Volume 6 is added to provide a downstream volume for the volumetric fan used to simulate the
SGTS. This volume size is arbitrarily established at 270 ft3 which approximates the discharge
ductwork volume. Table 5 provides the geometry input for the model with the x direction
representing the flow direction. The volume dimensions are arbitrary and the flow pressure
drop behavior is established by the X-Direction Cell Face Variations table inputs. The Area
Porosity input is used to establish the flow area, which is associated with the loss coefficient
documented by Table 2. The Area Porosity is simply the fraction of the area defined by the
geometry that allows flow. This value is thus calculated as follows.

AreaPorosIty = 1.767Th 2  - 0.0456
(l.SfiX25.8199fl)

The hydraulic diameter is set to be consistent with the area assumed in Table 2 and the loss
coefficient is established to account for the difference between the total loss coefficient
developed from Table 2 and that assigned to the flow path discussed above. This value is
28.989 and is listed in Table 5.
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Table 4

*_ *_ .Control Volumes
Vol Vol Elev Ht Hyd. D. L/V IA Bum

# Description (ff3) J f t L(ft ) (ft2)(fN Opt
I Reactor Building 1804568.96 441 163.875 28.9 DEFAULT NONE

2s SGTS Fan Inlet 1000 . 577 1.5 1.5 DEFAULT NONE
3 Fuel Pool Piping 10 568.125 1 1 DEFAULT NONE
4 Pump Rooms 345121.1 422.25 46.75 69.07 DEFAULTINONE
5 Fuel Pool Floor 1321336.77 604.367 63.303 31.34 1360 NONE
6 Fan Discharge Duct 577 270 1.5 1e6 DEFAULTINONE

Table S

X-Direction Nodino
X-Direction Nodlna 4- 4

Volume 2s
Cell Distance Width

Plane (ft)_(ft)
1 0 12.91
2 12.91 12.9099

Y-Dlrection Noding .
Volume 2s

Cell -Distance Depth
Plane (ft) (ft)

1 0 25.8199

Z-DIrection NodinY

Cell Volum e 2s__ _ _ _ __ _ _ _ _ _Cella Distance Height I
Plane f lt i t =)

1 0 1.5

X-Directlon Cell Face Variations
Volume 2s

Cell Blockage Area | Hyd. Dia. | Loss | Drop De-ent.
No. No. Porosity i (ft) | Coeff. Factor

def 0 11 10000001 01 C
2s1 0 0.04561 1.5 28.9891 C
2s2 0 0.04561 1.51 28.989P C

j

I
I I I I I I
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Heaters
As described above the heater was relocated to the inlet volume. To model this a new heater
27 was introduced as documented in Table 6. This heater is located in the inlet side of the
volume 2s, designated as 2s2. This heater uses two trips to control the heat input to the
volume. To allow for this two new trips were added to the model, trip 27 and 28 documented
in Table 7.

The fan motor heat source is also modeled with a new heater located in volume 1. This heater
#28 is documented in Table 6. The heater starts with trip 2, which starts the volumetric fan
model to represent the SGTS. The heater has a heat load assigned that is based on a 25hp
motor operating at 89% efficiency. The heat load input is calculated below for this heater.

X2h 0O.70679 BTU/ 7
Qmotor = (1- 0.89X2hpJ /sec 1 = 1.944 -

lhp see



Table 6

. __ CoolerlHeater
Heater On Off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ctrlr

Description # # # (CFM) FF (Btuls) FF Opt Loc
I H Main Building Heat 1 5 43.24 VTI _
2H Decay Heat 5 5 2720.56. LTI 5
3C RRA-CC-1 4 1 1 37 VE 4
4C RRA-CC-4 4 1 1 38 VTE 4
5C RRA-CC-5 4 1 1 39 VTE 4
6C RRA-CC-6 4 1 0 5 VTE 4
7C RRA-CC-11 1 22 1 41 VTE I
8C RRA-CC-12 1 22 - i 42 VTE 1
9C RRA-CC-13 1 22 1 43 VTE 3
10C RRA-CC-15,17 1 22 2 44 VTE 1
11C RRA-CC-19,20 1 22 2 45 VTE 1
12H Aux Heat 522 1 6 7 190 W VE I
13H Aux Heat 548 1 8 9 100 WVE i
14H Aux Heat 572 1 10 110 I 50 VTE
15H Aux Heat 548 1 12 13 100 VE I
16H Aux Heat 572 1 14 15 50 VTE I
17H Aux Heat 522 1 16 17 190 VTE I
18H Aux Heat 501 1 18 19 200 VTE 1
19H Aux Heat 471 1 20 21 200 VTE 1
20H Emergency Lighting 1 25 = 43.4 1 VTI 3
21H Auxiliary Heat 1 22 10.95 1 VTI 1
22H Dry Cask 5 5 21.8 VTI 5
23H Pump Heat 4 24 244. VTI 4
24H Fuel Pool HX Rm 1 3 4.37 VIl 1
25H Pump Room Fans 4 1 12.1 VTI 4
26H Normal Lighing 1 26 0 1 27 VTI 1
27H SGTS Heater 2s2 27 281 19.9 ' VT 2s2
28H SGTS Fan Motor 1 2 1 1.944 1 VTI 1
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The trip number 27 is used to start the heater in volume 2s2 if the air temperature in the discharge
volume 2sl is less than 225 0F (Assumption 6) and the SGTS fan has received a start signal
established by Trip 2. To address the turning off of the heater an additional trip number 28 is
provided to turn off the heater if the temperature in the discharge volume 2sl exceeds 245 0F
(Assumption 7).

Table 7

Component Trips
Trip_ Sense Sensor Sensor Var. Set Delay Rset Cond Cond

Descriptlon Var. I Loc. 2 Loc. Limit Point Time Trip Trip Type
I Start Pump Room Coolers TIME UPPER 300 0 AND
2 Start SGTS TIME UPPER 120 0 AND
3 Start FP Cooler TIME UPPER 43200 0 AND
4 HVAC Isolation TIME ____UPPER 15 0C AND
5 Heat Load Starts TIME _UPPER 0.1 0 _AND

6 AH12H On GAS TEMP I ILOWER 68 1E+60 7 _ AND
71AH12H Off GAS TEMP 1 UPPER 70 0 6 C AND
81AH13H On GAS TEMP 1 LOWER 74 1 E+60 9 AND
9 AH13H Off GAS TEMP I UPPER 77 0 8 AND

101AH14H On GASTEMP 1 LOWER 71 1E+60 11 AND
111AH14H.Off GASTEMP I UPPER 73 0 10 AND
12 AH15H On GAS TEMP I ILOWER 70 1E+60 1 3 AND
131AH15H Off GASTEMP I UPPER 73 0 12 AND
14 AH16H On GAS TEMP I LOWER 62 1E+60 15 AND
15 AH16H Off GAS TEMP I UPPER 64 0 14 _AND
16 AH17H On GAS TEMP I LOWER 70 1 E+60 17 AND
17 AH17H Off GASTEMP I UPPER 73 0 1 6 AND
18 AH18H On GAS TEMP I ILOWER 71 1E+60 19 AND
191AH18H Off GASTEMP I _ UPPER 73 0 1 8 AND
20 AH19H On GAS TEMP 1 ILOWER 73 1E+60 21 AND
21 AH19H Off GAS TEMP 1 I UPPER 75 0 20 tAND
22 Main Building Coolers TIME _UPPER 300 0C _AND

23 OPEN REAIROA TIME 1UPPER 1000000 IE+60 _AND

24 Pump Heat TIME UPPER 30 0 AND
25 Emergency Lighting TIME UPPER 0.1 0 AND
26 Ensure OFF TIME UPPER 3600 0 _ AND

27 SGTS Heater On GAS TEMP 2s1 LOWER 225 0 28 2 AND
28 SGTS Heater Off GAS TEMP 2sl UPPER 245 0 27 . AND
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Case Description

The model used to perform the analysis is described in full detail in References 1 and 2. The
modifications made to address this sensitivity case are outlined in the previously presented
Modeling Inputs section of this analysis. The analysis presented here assumes a different
location for the SGTS heater input than documented in either Reference 1 or 2, and includes a
heat load for the fan motor. All initial conditions and external wind and temperature conditions
are identical with that assumed in Reference 2.
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Results:

The results of this analysis are documented in Figures 1 through 18.. Table 8 documents the
GOTHIC Input deck name and the time to restore building differential pressiure.

Table 8 - Timing Response

GOTHIC Deck Time to Reach Time to Reach
0G2ODm G otWG

TNMRelHeaterR6.GTH 972.4 seconds 462A3 seconds

The DP criteria illustrated in Figure 1 shows that the differential pressure criteria stabilizes at
approximately 4 million seconds (46 days 7 hours) after the event. Once a vacuum of >0.25"
WG is established it does not drop below this value throughout the 10 million seconds (>115
days) analysis time.

NOTE: Figure 1 shows inches of WG Vacuum so a larger number, i.e. 0.5, indicates a lower
pressure inside the secondary containment.

The pressure response of each of the three building volumes (Refueling Floor Volume, Main
Building Volume, and Pump Rooms Volume) are illustrated in Figure 2. The impact that room
air cooler water temperature as well as Fuel Pool Cooling start time have on the building
pressure response can be seen in Figures 1 and 2. The increase in cooling water temperature
causes a slight increase in building pressure. This is to be expected as temperature increases
within the building illustrated in Figure 3. The start of fuel pool cooling (Figure 4) leads to a
reduction in both fuel pool water temperature as well as refueling floor vapor temperature
(Figure 3). This leads to a pressure reduction illustrated in Figure 2 and an increase in
differential pressure illustrated in Figure 1.

The mass flow into and out of the building are illustrated in Figure 5. As can be seen by the
flows provided on this figure the steady condition is reached at approximately 4 million seconds.
Figure 6 provides a comparison of the upper and lower leakage flow rates as a function of
differential pressure.

Figure 7 through 10 illustrate the heat loads and cooler response. Figures 11 through 13
illustrate the response of conductors heated by primary containment conditions.

Finally, Figures 14 and 15 provide the relative humidity of the volumes and steam mass ratios
respectively. The impact of fuel pool cooling on the building humidity can be seen in these same
figures. As water evaporates from the fuel pool the steam mass ratio and relative humidity rise
rapidly on the refueling floor. The remaining building volumes lag behind, but soon follow with
increases in both relative humidity and steam mass ratio. Once fuel pool cooling is started the
steam mass ratio on the refueling floor begins to decrease. The pump room and main building
volumes lag behind, but also show a decrease. The relative humidity stays high on the refueling
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floor, but decreases in the other volumes. This is to be expected since as Figure 3 illustrates the
water temperature on the refueling floor is superheated relative to the vapor temperature.

Figure 16 shows the SGTS heater comes on just prior to the fan start as expected. The
temperature rise within the system never reaches the set point to trip the heater off, which
validates the Assumption 7.

Figure 17 and 18 show the fan volumetric flow as a function of time. As can be seen once the
vacuum criteria are met the fan flow drops off to that associated with the 25% closed curve
described in Assumption 10. For the remainder of the run the fan remains on this curve since the
building vacuum criteria is maintained throughout. The fan heat, SGTS heater and fan motor
heat input is illustrated in Figure 18. This figure shows that these heaters behave as specified in
the inputs.
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Conclusions:

This evaluation demonstrates that with the SGTS heater located in the suction side volume of the
model and with building conditions based on 0.0" Water Gauge (Reference 2) the SGTS
response to a LOOP/LOCA is sufficient to establish 0.25" water gauge vacuum in less than 20
minutes. Moreover, the building conditions are maintained with a building vacuum of >0.25"
WG throughout the analysis and a steady state pressure condition is achieved.
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SGTS Hester Input and Temperature Response
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SGTS FAN Flow
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Figure 17-Volumetric Fan Flow
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SGTS Fan And Heater Loads
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GOTHIC INPUT DECK
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Control Volumes
Vol Vol Elev Ht Hyd. D. U/V IA Bum
# 'Description (ft3) (ft) (ft) (ft) (ft2) Opt
1 Reactor Building 1804568.96 441 163.875 28.9 DEFAULT NONE

2s SGTS Fan Inlet 1000 577 1.5 1.5 DEFAULT NONE
3 Fuel Pool Piping 10 568.125 1 1 DEFAULT NONE
4 Pump Rooms 345121.1 422.25 46.75 69.07 DEFAULT NONE
5 Fuel Pool Floor 1321336.77 604.367 63.303 31.34 1360 NONE
6 Fan Duct 270 577 1.5 1000000 DEFAULT NONE

Laminar Leakage
Lk Rate Ref Ref Ref Sink Leak

Vol Factor Press Temp Humid ISrc Model Rep Subvol Area
(%/hr) (psia) (F) () BC Option Wall Option (ft2)

1 0 CNST T UNIFORM DEFAULT
2 0 CNST T UNIFORM DEFAULT
3 0 CNST T _ UNIFORM DEFAULT
4 0 _ _____ CNST T _ UNIFORM DEFAULT
5 0 CNST T UNIFORM DEFAULT
6 0 CNST T UNIFORM DEFAULT

Turbulent Leakage
Lk Rate Ref Ref Ref Sink |_|_T___ Leak

Vol Factor Press Temp Humid /Src Model Rep Subvol Area
# (%Ihr) (psia) (F) ( BC Option Wall Option (ft2) fL1D

1 0 CNSTT UNIFORM DEFAULT
2 0 ICNSTT UNIFORM DEFAULT
3 0 |CNSTT | UNIFORM DEFAULT
4 0 |CNST T | UNIFORM DEFAULT
5 0 _CNST T _ UNIFORM DEFAULT
5 0 |CNST T | UNIFORM DEFAULT

X-Dlrection NodIng
Volume 2s _

Cell Distance Width
Plane (ft) (ft)

1 01 12.91
2 12.91 12.9099

Y-Direction Noding
Volume 2s
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Cell Distance Depth
Plane (ft) (f)

. 0 25.8199

Z-Direction Noding
Volume 2s

Cell Distance | Height
Plane (ft) ] (ft)

1 0] 1.5

Cell Blockages - Table I
Volume 2s

Blockage _

No. Description Type _ _ _____

Cell Blockages -Table 2
Volume 2s

Blockage . f)l Curb
Coordinates

Dimensions ___
No. Xi Y1 ZI X2 Y2 Z2 X3 Y3 Z3 j Height

X-Direction Cell Face Variations ___

Volume 2s - - _
Cell Blockage Area Hyd. Dia. Loss Drop De-ent.
No. No. Porosity (ff) Coeff. Factor _____

def 0 1 1000000 0 0
2s1 0 0.0456 1.5 28.989 0
2s2 0 0.04561 1.5 28.989 0

Y-Direction Cell Face Variations
Volume 2s

Cell Blockage | Area Hyd. Dia. Loss Drop De-ent. =
No. No. Porosity (f) Coeff. Factor

def j 0 1 1000000 01 0 _i_

Z-Directlon Cell Face Variations =_|___
Volume 2s = ____
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Cell Blockage Area Hyd. Dia. Loss Drop De-ent. Curb

No. No. Porosity (ft) Coeff. Factor - (ft) - = -

def 0 1 1000000 0 0 __

Volume Variations _

Volume 2s _= =
Cell JBlockage Volume Hyd. Dia. _ = =_=
No. o. Porosity (ft)

def 0 II 1000000 = =_=

Fluid Boundary Conditions - Table I
Press. Temp. Flow S J ON OFF Elev.

BC# Description (psia) FF (F) FF (IbmIs) FF P 0 Trip Trip (f)
1F Ground Leakage 14.68294 28 vO.017 22 NO NO 468.5
2F Roof Leakage 14.56511 28 vO.017 21 NO NO 667
3P Elevated Release 14.56832 28 _ = NO NO 671.17
4F Fuel Pool Cooling 14.7 120 -78.958 19 NO NO 31 | 568.124
5C Fuel Pool Cooling 14.7 120 0 NO IN I | 568.125

Fluid Boundary Conditions - Table 2
Llq. V. Stm. Drop D. CpId Flow I Heat Outlet __

BC# Frac. FF P.R. FF (In) FF BC# Frac. FF (Btu/s) FF Quality FF
IF 0 ____ 0 NONE _ ____DEFAULT_

2F 0 0 NONE 1 __II II DEFAULT I
3P I0 I NONE I I DEFAULT I_

14F I 11 1 1 INONE I II I IDEFAULT I_
|5C 1I 1 1 |NONE I 14F I I I 1 DEFAULT I

Fluid Boundary Conditions - Table 3
Gas Pressure Ratios

Air
BC# Gas I FF Gas 2 FF Gas 3 FF Gas 4 FF

2i- | 1 i

0FI
53P 0 _ _ 1 11__T

15C 1 -01 I I - i i -
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Fluid Boundary Conditions - Table 4
Gas Pressure Ratios

BC# Gas 5 FF Gas 6 FF Gas 7 FF Gas8 FF
1 F
2F=

4F I I
5C I - III I

Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev I Ht

# Description A (ft) (ft) B (ft) (ft)
1 Ground Leakage 1 468.5 0.5 1F 468.5 0.5
2 Elevated Leakage 5 667 0.1 2F 667 0.1
3 SGTS 2s1 577 1.5 3P 671.17 .1.5
4 SGTS Inlet 1 577 1.5 2s2 577 1.5
5 FP Cooling In 5 604.4 1 4F 568.124 1
6 FP Cooling Outlet 3 568.125 1 5C 568.125 1
7 FPiHIX 3 568.125 1 5 604.4 1
8 Pump Room to Main Building 4 466 0.1 1 471 0.1
9 Pump Room to Main Building 4 422.25 16.7 1 441 0.0104

10 Main Building to Fuel Floor 1 572 0.1 607 0.1
11 SGTS Fan 2s1 577 1.5 6 577 1.5
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Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Relative Dep Mom Strat
Path Area Diam. Length Length Rough- Bend Trn Flow

(ft2) (it) (ft) (ft) ness (deg) Opt Opt
1 0.36 0.68 136 1 NONE
2 0.85 1.04 130 1 NONE
3 1.767 1.5 10 157.81 _NONE

4 1.767 1.5 10 1 NONE
5 0.216 1 1 1 NONE
6 0.216 1 1 1 NONE
7 0.216 1 1 1 NONE
8 191.41 1.77 105.31 2 NONE
9 16.83 1.4 105.31 2 NONE

10 409.61 11.89 112.33 2 NONE
11 1.767 1.5 10 0.01- NONE

Flow Paths - Table 3
Flow Fwd. Rev. Critical Exit Drop
Path Loss Loss Comp. Flow Loss Breakup

Coeff. Coeff. Opt. Model Coeff. Model
1E+18 1 OFF OFF 0 OFF

22 IE+18 1 OFF OFF 0 OFF
3 4 4 OFF OFF 0 OFF
44 5.644 5.644 OFF OFF 0 OFF
5 _ OFF OFF 0 OFF
6 OFF OFF 0 OFF
7 OFF OFF 0 OFF
8 1.52 1.52 OFF OFF 0 OFF
9 1.5 1.5 OFF OFF 0 OFF

10 1.5 1.5 OFF OFF 0 OFF
11 I I OFF OFF 0 OFF
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Thermal Conductors - Table I
Cond _ Vol HT Vol HT Cond S. A. Init.

Description A Co B Co Type (ft2) T.(F) Or

1 ECCS Unin Pipe 4 7 4 4 1 2307.56 75 _
2 ECCS Ins Pipe 4 7 4 5 2 642.19 75 1
3 FP Unln Pipe 1 8 1 6 3 406.34 751
4 Pump PRm ExWall 4 9 4 3 15 1958.06 751

5 Pump Rm Ex Wall 4 9 4 3 18 4359.37 751
6 Pump Rm ExWall 4 9 4 3 21 714 751
7 Pump Rm ExWall 4 9 4 3 25 133 751

8 Pump Rm CoorWall 4 9 4 3 15 1405.68 751
9 Pump Rm Coor Wall 4 9 4 3 18 1026.37 751

10 Pump Rm CoorWall 4 9 4 3 25 208.25 751
11 Pump Rm Ceiling 4 11 1 10 5 2908 75 X

12 Pump Rm Ceiling 4 11 1 10 9 3117 75 X
13.Pump Rm RB Wall 4 9 1 9 14 5630.62 75 X

14 Pump Rm RB Wall 4 9 1 9 18 121.87 75 X

15 Pump Rm RB Wall 4 9 1 9 19 706.87 75 X

16 Pump Rm Int Wall 4 9 . 4 9 31 4743.45 751
17 Pump Rm IntWall 4 9 4 9 21 97.5 . 751
18 Pump Rm Int Wall 4 _9 4 9 24 5975 751

19 Pump Rm WW Wali 4 9 4 7 28 5676.25 751
20 Aux Rm Floor 4 11 1 1 0 9 92 75 X
21 Aux Rm Ex Wall 1 9 1 3 13 1324 751

22 Aux Rm Int Wall 9 c 1 9 4 4995.25 751

23 Aux Rm Int Wall 9 1 9 5 444.5 751

24 Aux Rm IntWall c9 I 9 7 1241.5 75I
25 Aux Rm Int Wall 1 9 1 9 15 322 7511

26 Aux Rm IntWall 1 9 1 9 17 264.5 7511
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Thermal Conductors - Table I
Cond Vol HT Vol HT Cond S. A. Init.

# Description A Co B Co Type (ft2) T.(F) Or
27 Aux Rm Int Wall 1 9 9 25 450.85 751
28 Aux Rm Int Wall 1 9 9 27 40.25 75 1
291Aux Rm Int Wall 1 9 9 4 1149.36 751
30 AuxRm IntWall 1 9 1 9 5 814.31 75 1
31 Aux Rm IntWall 1 9 1 9 9 150 751
32 Aux Rm Int Wall 1 9 1 9 12 101.66 751
33 Aux Rm DW Wall 1 9 1 1 20 289 751
34,AuxRm FPWall I 9 1 12 23 422.875 751
35 Misc Wail 1 9 1 9 4 9789.87 75 I
36 Misc Wall 1 9 1 9 6 5445.41 75 I
37 Misc Wall 1 9 _ 9 10 1704 751
38 Misc Wall I 9 1 9 16 2334.49 75 I
39 MaIn Ex Wall 1 9 1 3 8 24402.43 751
40 Main Ex Wall 1 9 1 3 11 44567.01 751
41 Floor 1 11 1 10 9 55700.9 75 1
42 DW Wall i 9 1 1 22 9443.95 75 1
43 DW Wall 1 19 1 26 13332.51 751

44.FP to DW Wall 5 12 . 5 1 20 1743.75 75 1
45 FP to Main Build 1 12 5 9 21 4378.75 75 X
46 Ex Wall 5 9 5 3 29 34800.06 751
47 Roof 5 11 5 3 30 20194.28 751
48 Fioor 1 11 5 10 9 . 16205.5 . 75 X
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Thermal Conductors - Table 2
Cond Therm. Rad. Emiss. Therm. Rad. Emiss.

Side A Side A Side B Side B
_ No No
2 No No
3 No No
4 No No
5 No No
6 No No
7 No No
8 No No
9 No No

10 No No
11 No No
12 No No
13 No No
14 No No
15 No _No

16 No No
17 No No
2C No No
21 No No
20 No No
21 No No
22 No No
23 No No
24 No No
25 No_. No
26 No No
27 No No
28 No No
29 No No
30 No No
31 No No
32 No No
33 No No
34 No No
35 No . No
36 No No
37 No No
38 No No
39 No No

41 No No
42 No No
43 No__ _ _ _ No
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Thermal Conductors - Table 2

Cond Therm. Rad. Emiss. Therm. Rad. Emiss.
# Side A Side A Side B Side B

44 No No

45 No No

46 No No

47 No _ _ No _ _ _

48 No I _ No I _ _
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Heat Transfer Coefficient Types - Table I
Heat Cnd/ Sp Nat For

Type Transfer Nominal Cnv Cnd Cnv Cnv Cnv Rad
# Option Value FF Opt Opt HTC Opt Opt Opt

1 Sp Ambient and HTC 1 14 2
2 Sp Conv HTC 1 18 OFF
3 Sp Heat Flux 0
4 DIrect ADD UCHIDA HORZ CYL OFF ON

5 Direct _ ADD UCHIDA HORZ CYL OFF ON
6 Direct ADD UCHIDA HORZ CYL OFF ON

7 Sp Temp 1 26
_ BSp Temp 1 25 _ _

9 Direct ADD UCHIDA VERT SURF OFF ON

10 Direct ADD UCHIDA FACE UP OFF ON
11 Direct ADD UCHIDA FACE DOWN OFF ON
12 Correlation Set I_ VERT SURF OFF OFF
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Heat Transfer Coefficient Types - Table 2
Min Max Convection Condensation

Type Phase Llq Llq Bulk Temp Bulk Temp
Opt Fract Fract Model FF Model FF

2 VAP Tg-Tw
3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _.__ _

4 VAP Tg-Tf Tb-Tw
5 VAP - Tg-Tf Tb-Tw
6 VAP Tg-Tf Tb-Tw
7

9 VAP Tg-Tf Tb-Tw
10 VAP Tg-Tf Tb-Tw
11 VAP Tg-Tf Tb-Tw
12 LIQ _ Tg-Tw

Heat Transfer Coefficient Types - Table 3 .
Char. Nat Conv For Conv Nom | _| Minimum Char.

Type Length Coef Exp Coef Exp Vel Vel Conv HTC Height
1 (ft) FF FF FF FF (fMs) FF (B/h-f2-F) (ft)
I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2
3
4 1.75 DEFAULT
5 1.83 .DEFAULT
6 0.61 DEFAULT

8
9 J~DEFAULT-
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10 DEFAULT

11I I II I I IDEFAULTI
12 _DEFAULT

_ _HTC Types - Table 4
Total Peak Initial BD Post-BD Post.BD

Type Const Heat Time Exp Value Exp Exp Direct
CT (Btu) (sec) XT (Blh-f2-F) yt xt FF

-1 =

23__ _ _34 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 5_ _ _ _ _ _ _ _ _ _

56_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

67_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

7 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

89_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

9 _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ __ _ _ _ _

10 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

112 ____________ ______ _______ ________ _____ _______ _______ _____
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* Thermal Conductor Types
Type Thick. O.D. Heat Heat

# Description Geom (in) (in) Regions (Btulft3-s) FF
I ECCS Uninsulated TUBE 0.38 21.02 2 0
2 ECCS Insulated TUBE 2.38 22 29 0
3 FUEL POOL UNIN TUBE 0.29 7.31 1 0
4 Concrete 12" WALL 12 0 13 0
5 Concrete 18" WALL 18 0 20 0
6 Concrete 23.16 WALL 23.16 0 21 0
7 Concrete 23.36" WALL 23.36 0 21 0
8 Concrete 23.83" WALL 23.83 0 11 0
9 Concrete 24" WALL 24 0 15 0C

10 Concrete 27.79" WALL 27.79 0 22 C0
11 IConcrete 28.41" WALL 28.4 0 1Z
12 Concrete 32" WALL 32 0 22 0
13 Concrere 33.98" WALL 33.98 0 12 0
14 Concrete 35.12 WALL 35.12 0 22 0
15 Concrete 36" WALL 36 0 22 0
16 Concrete 37.04" WALL 37.04 0 22 0
17 Concrete 44.26" WALL 44.26 0 23 . 0
18 Concrete 48" WALL 48 0 23 0C
19 Concrete 58.14" WALL 58.14 0 24 0
20 DW Composite 60" WALL 60 0 34 0
21 Concrete 60" WALL 60 0 24 0
22 DW Composite 61.37" WALL 61.37 0 34 _ 0
23 Concrete 62.55" WALL 62.55 0 24 0
24 WW Composite 64.06" WALL 64.06 0 46 0
25 Concrete 72" WALL 72 0 24 0
26 Composite 72" WALL 72.09 0 34 0
27 Concrete 102" WALL 102 0 25 0
28 Composite 154.86" WALL 154.86 0 49 0
29 RefuelFIWall WALL 1.598 0 32 0
30 RefuelFIRoof WALL 0.049 0 1 0
31 Concrete 35.1 WALL 35.1 0 24 .. c
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Thermal Conductor Type

ECCS Uninsulatedd
Mat. Bdry. Thick Sub- Heat

Region # (in) (in) regs. Factor
1 1 0 0.19 1 0
2 1 0.19 0.19 1 0

Thermal Conductor Type
2 1 _ _ _ _ j _ _ 1 _ _ J _ _ _ _ _

ECCS Insulated
Mat. Bdry. Thick Sub- Heat

Region (in) (in) regs. Factor
1 1 0 0.19 1 0
2 1 0.19 0.19 1 0
3 5 0.38 5.27778E-05 1 0
4 5 0.38005278 0.000105556 1 0
5 5 0.38015834 0.000211111 1 0
6 5 0.38036945 0.000422222 1 0
7 5 0.38079167 0.000844444 1 0
81 5 0.38163611 0.001688889 1 0
9 5 0.383325 0.003377778 1 0

10 5 0.38670278 0.006755556 1 0
11 5 0.39345834 0.013511111 1 0
12 5 0.40696945 0.027022222 1 0
13 5 0.43399167 0.054044444 1 0
14 5 0.48803611 0.10808889 1 0
15 5 0.596125 0.21617778 1 0
16 5 0.81230278 0.43235556 1 0
17 5 1.2446583 0.28383542 1 l0

18 5 1.5284937 0.28383548 1 0
19 5 1.8123292 0.16886042 1 0
201 5 1.9811896 0.16886037 1 0
21 5 2.15005 0.11519995 1 0
22 5 2.26525 0.05759995 1 0
23 5 2.32285 0.02879995 1 0
24 5 2.35165 0.01440005 1 0
25 5 2.3660501 0.00719995 1 0
261 5 2.37325 0.00359995 1 0
27 5 2.37685 0.00180005 1 0
28 5 2.3786501 0.00089995 1 0
29 5 2.37955 0.00044995 1 0



Thermal Conductor Type
3 1 I 7 7

FUEL POOL UNIN * *_*
Mat. Bdry. Thick Sub- Heat

Region #_ _ (In) (in) regs. Factor
1 __ 1 0 0.29 1 0

Thermal Conductor Type
4 1 1 1 77

Concrete 12"
Mat. Bdry. Thick Sub- Heat

Region # (in) (In) regs. Factor
1 2 0 0.126 1 0
2 2 0.126 0.252 1 0
3 2 0.378 0.504 1 0
41 2 0.882 1.008 1 0
51 2 1.89 2.016 1 0
61 2 3.906 2.0235 1 0
7 1 2 5.9295 2.0235 1 0
8E 2 7.953 1.0785 1 0
9 2 9.0315 1.0785 1 0

10 2 10.11 1.008 1 0
11 2 11.118 0.504 1 0
12 2 11.622 0.252 1 0
1 3 2 11.874 0.126 1 0

Thermal Conductor Type
5 _ I I 1 __

Concrete 18"
Mat. Bdry. Thick Sub- Heat

Region (in) (In) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 2.89035 1 0
11 2 9.32895 2.89035 1 0
12 2 12.2193 2.09025 1 0
13 2 14.30955 2.09025 1 0
14 2 16.3998 0.8064 1 0
15 2 17.2062 0.4032 1 0
16 2 17.6094 0.2016 1 0
17 2 17.811 0.1008 1 0
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Thermal Conductor Type
5 I I I I.

Concrete 18"
J Mat. Bdry. | Thick Sub- Heat

Region (in) (in) regs. Factor
181 2 17.9118 0.0504 1 0
1 2 17.9622 0.0252 1 0
20 2 17.9874 0.0126 1 0

Thermal Conductor Type
6 1 _ _ _ _ 1 I _ _ _ I _ _

Concrete 23.16
Mat. Bdry. Thick Sub- Heat

Region (In) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 4.18035 1 0
11 2 10.61895 4.18035 1 0
12 2 14.7993 2.57385 1 0
13 2 17.37315 2.57385 1 0
141 2 19.947 1.6128 1 0
15 2 21.5598 0.8064 1 0
16 2 22.3662 0.4032 1 0
17 2 22.7694 0.2016 1 0
18 2 22.971 0.1008 1 0
19 2 23.0718 0.0504 1 0
20 2 23.1222 0.0252 1 0
21 2 23.1474 0.0126 1 0

Thermal Conductor Type
7 1 1 1 1 1

Concrete 23.36"
Mat. Bdry. Thick Sub- Heat

Region (In) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.20161 1 0
6 2 0.3906 0.4032 1 0
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Thermal Conductor Type
7

. Concrete 23.36"
| Mat. Bdry. Thick Sub- Heat

Region (in) (in) regs. Factor
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 2 3.213 3.2256 1 0

10 2 6.4386 4.23035 1 0
11 2 10.66895 4.23035 1 0
12 2 14.8993 2.62385 1 0
13 2 17.52315 2.62385 1 0
14 2 20.147 1.6128 1 0
15 2 21.7598 0.8064 1 0
16 2 22.5662 0.4032 1 0
171 2 22.9694 0.2016 1 0
18 2 23.171 0.1008 1 0
19 2 23.2718 0.0504 I 0
20 2 23.3222 0.0252 1 0
21 2 23.3474 0.0126 1 0

Thermal Conductor Type

Concrete 23.83"
___Mat. Bdry. Thick Sub- Heat

Region # (In) (in) regs. Factor
1 2 0 0.0126 1 C
2 2 0.0126 0.0252 1 0

2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
71 2 0.7938 0.8064 1 0
81 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 8.6957 1 0
11 2 15.1343 8.6957 1 0

Thermal Conductor Type

Concrete 24"
Mat Bdry. r Thick Sub- Heat

Region (In) (In) regs. Factor
1 2 0 0.126 1 0
2 2 0.126 0.252 1 0
3 2 0.3781 0.504 1 0
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4 2 0.882 1.008 I 0
5 2 1.89 2.016 1 0
6 2 3.906 4.032 1 0
7 2 7.938 4.0155 1 0
8 2 11.9535 4.0155 1 0
9 2 15.969 2.0625 1 0

10 2 18.0315 2.0625 1 0
11 2 20.094 2.016 1 0
12 2 22.11 1.008 1 0
13 2 23.1181 0.504 1 0
14 2 23.622 0.252 1 0
15E 2 23.874 0.126 1 0

Thermal Conductor Type
10 I I I I

Concrete 27.79"
____Mat. Bdry. Thick Sub- Heat

Region (in) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 *2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 OA032 I 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 3.72505 1 0
12 2 16.61485 3.72505 1 0
13 2 20.3399 2.11855 1 0
14 2 22.45845 2.11855 1 0
15 2 24.577 1.6128 1 0
16 2 26.1898 0.8064 1 0
17 2 26.9962 0.4032 1 0
18 2 27.3994 0.2016 1 0
19 2 27.601 0.1008 1 0
20 2 27.7018 0.0504 1 0
21 2 27.7522 0.0252 1 0
22 2 27.7774 0.0126 1 0

Thermal Conductor Type

Concrete 28.41"
Mat. Bdry. ThIck Sub- Heat

Region (in) (In) regs. Factor
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1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
61 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 7.7601 1 0
12 2 20.6499 7.7601 I 0

Thermal Conductor Type
12 | _ _ ] _

Concrete 32"
Mat. Bdry. Thick Sub- Heat

Region (in) (in) regs. Factor
1 2 C 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
42 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0

2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 I 0
E 2 1.6002 1.6128 1 0
S 3.213< 3.2256C 0

1C 2 6.4386 6.4512 1 0
ill 2 12.8898 4.77755 1 0
1 2 2 17.66735 4.77755 1 0
1 2 22.4449 3.17105 1 0
14 2 25.61595 3.17105 1 0
1 2 28.787 1.6128 1 0
1 6 2 30.3998 0.8064 1 0
17 2 31.2062 0.4032 1 0
1 2 31.6094 0.2016 1 0

21 31.811 0.1008 1 0
20 2 31.9118 0.0504 1 0
21 2 31.9622 0.0252 1 0
2 2 31.9874 0.0126 1 0

Thermal Conductor Type
13 | _ I

Concrere 33.98"
__ TMat. J Bdry. Thick Sub- Heat
Reglon (in) (in) regs. Factor

I 2 0 0.0126 1 0
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2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 10.5451 1 0
12 2 23.4349 10.5451 1 0

Thermal Conductor Type
14 _ l l l l

Concrete 35.12
Mat. Bdry. Thick Sub- Heat

Region (in) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008. 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 5.55755 1 0
12 2 18.44735 5.55755 1 0
13 2 24.0049 3.95105 1 0
14 2 27.95595 3.95105 1 0
15_ 2 31.907 1.6128 1 0
16 2 33.5198 0.8064 1 0
17 2 34.3262 0.4032 1 0
18 2 34.7294 0.2016 1 0
19 2 34.931 0.1008 1 0
20 2 35.0318 0.0504 1 0
21 2 35.0822 0.0252 1 0
22 2 35.1074 0.0126 1 0

Thermal Conductor Type
1 5 _ _ _ _ _ _ _ _ _ _ 1 l__ _ _ _ l l _ _ _

Concrete 36"
Mat. Bdry. Thick Sub- Heat

Region (In) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 C 0
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Themial Conductor Type
15 -

* Concrete 36"
_ Mat. Bdry. Thick Sub- Heat

Region # (In) (in) regs. Factor
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
1 1 2 12.8898 5.77755 1 0
12 2 18.66735 5.77755 1 0
13 2 24.4449 4.17105 1 0
14 2 28.61595 4.17105 1 0
15 2 32.787 1.6128 1 0
16 2 34.3998 0.8064 1 0
17 2 35.2062 0.4032 1 0
18 2 35.6094 0.2016 1 0
19 2 35.811 0.1008 1 0
20 2 35.9118 0.0504 1 0
21 2 35.9622 0.0252 1 0
22 2 35.9874 0.0126 1 0

Thermal Conductor Type
16 _ 1 I Y ___ __

Concrete 37.04"
Mat. Bdryv Thick Sub- Heat

Region # (in) (In) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 6.03755 1 0
121 2 18.92735 6.03755 1 0
13 2 24.9649 4.43105 1 0
14 2 29.39595 4.43105 1 0
15 2 33.827 1.6128 1 0
16 2 35.4398 0.8064 1 0
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17 2 36.2462 0.4032 1 0
18 2 36.6494 0.2016 1 0
19 2 36.851 . 0.1008 1 0
20 2 36.9518 0.0504 1 0
21 2 37.0022 0.0252 i 0
22 2 37.0274 0t0126 1 0

_ Thermal Conductor Type
17 | l l I _

Concrete 44.26"
l Mat. Bdry. Thick Sub- Heat

Region_ (In) (In) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 7.84255 1 0
12 2 20.73235 7.84255 1 0
13 2 28.5749 4.62325 1 0
14 2 33.19815 4.62325 1 0
15 2 37.8214 3.2256 1 0
16 2 41.047 1.6128 1 0
17 2 42.6598 0.8064 1 0
18 2 43.4662 0.4032 1 0
19 2 43.8694 0.2016 1 0
20 2 44.071 0.1008 1 0
21 2 4.1718 0.0504 1 0
22 2 44.2222 0.0252 1 0
23 2 4.2474 0.01261 0

Thennal Conductor Type
18 | 1 P1 _

Concrete 48"
| Mat. Bdry. Thick Sub- Heat

Region _ (in) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 10
4 21 0.0882 0.1008 1
5 2 0.189 0.2016 1 0
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Thermal Conductor Type
18| _

____ __ Concrete 48"
_ Mat Bdry. Thick Sub- Heat

Region (In) (in) regs. Factor
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

101 2 6.4386 6.4512 1 0
11 2 12.8898 8.77755 1 0
12 2 21.66735 8.77755 1 0
13 2 30.4449 5.55825 1 0
14 2 36.00315 5.55825 1 0
15 _ 2 41.5614 3.2256 1 0
16 1 2 44.787 1.6128 1 0
17 2 46.3998 0.8064 1 0
181 2 47.2062 0.4032 1 0
191 2 47.6094 0.2016 1 0
20 2 47.811 0.1008 1 0
21 2 47.9118 0.0504 1 0
22 2 47.9622 0.0252 1 0
23 2 47.9874 0.01261 1 0

Thermal Conductor Type |
19 1 1 1 1

Concrete 58.14"
_ Mat. Bdry. Thick Sub- Heat

Region (in) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 C
9 2 3.213 3.2256 1 0

10 - 2 6.4386 6.4512 1 0
11i 2 12.8898 12.9024 1 0
121 2 25.7922 8.08695 1 0
131 2 33.87915 8.08695 1 0
142 41.9661 4.86765 1 0
151 2 46.83375 4.86765 1 0
16 2 51.7014 3.2256 1 0
17 2 54.927 1.6128 1 0
18 2 56.5398 0.8064 1 0
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Thermal Conductor Type
19 ll

_* Concrete 58.14"
-Mat. Bdry. Thick Sub- Heat

Region # (In) (In) regs. Factor
19 2 57.3462 0.4032 1 0
20 2 57.7494 0.2016 1 0
21 2 57.951 0.1008 1 0
22 2 58.0518 0.0504 1 0
23 2 58.1022 0.0252 1 0
24 2 58.1274 0.0126 1 0

Thermal Conductor Type
20 1 l l l l

DW Composite 60"
l Mat. Bdry. Thick Sub- Heat

Region (In) (in) regs. Factor
1 1 0 0.00324 1 0
2 1 0.00324 0.00648 1 0
3 1 0.00972 0.01296 1 0
4 1 0.02268 0.02592 1 0
5 1 0.0486 0.05184 1 0
6 1 0.10044 0.10368 1 0
7 1 0.20412 0.20736 1 0
8 1 0.41148 0.54426 1 0
9 1 0.95574 0.54426 1 0

10 2 1.5 0.005833333 1 0
11 2 1.5058333 0.011666667 1 0
12 2 1.5175 0.023333333 1 0
13 2 1.5408333 0.046666667 1 0
14 2 1.5875 0.093333333 1 0
15 2 1.6808333 0.18666667 1 0
16 2 1.8675 0.37333333 1 0
17 2 2.2408333 0.74666667 1 0
18 2 2.9875 1.4933333 1 0
19 2 4.4808333 2.9866667 1 0
20 2 7.4675 5.9733333 1 0
21 2 13.440833 11.946667 1 0
22 2 25.3875 8.653125 1 0
23 2 34.040625 8.653125 1 0
24 2 42.69375 5.433825 1 0
25 2 48.127575 5.433825 1 0
26 2 53.5614 3.2256 1 0
27 2 56.787 1.6128 1 0
28 2 58.3998 0.8064 1 0
29 2 59.2062 0.4032 1 0
30 2 59.6094 0.2016 1 0
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Thermal Conductor Type
20 11^

DW Composite 60"
_ Mat. | Bdry. Thick Sub- Heat

Region # (in) (in) regs. Factor
31 2 59.811 0.1008 1 0
32 2 59.9118 0.0504 1 0
33 2 59.9622 0.0252 1 0
34 2 59.9874 0.0126 1 0

Thermal Conductor Type
21 1 I 1 I

Concrete 60"
Mat. Bdry. Thick Sub- Heat

Region # (in) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 ____2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 12.9024 1 0
12 2 25.7922 8.55195 1 0
13 2 34.34415 8.55195 1 0
14 2 42.8961 5.33265 1 0
15 2 48.22875 5.33265 1 0
161 2 53.5614 3.2256 1 0
17 2 56.787 1.6128 1 0
18 2 58.3998 0.8064 1 0
19 2 59.2062 0.4032 1 0
20 2 59.6094 0.2016 1 0
21 2 59.811 0.1008 1 0
22 2 59.9118 0.0504 1 0
23 2 59.9622 0.02521 1 0 0
24 2 59.9874 0.0126 1 0

Thermal Conductor Type
22 1 1 _ I

DW Composite 61.37"
Mat. Bdry. Thick Sub- Heat

Region (In) (in) regs. Factor
I 1C 0.003241 1 0
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Thermal Conductor TvDe
22 _____ .,_ l

. .DI IW Composite 61.37"
Mat. Bdry. Thick Sub- Heat

Region _ (in) (in) regs. Factor
2 1 0.00324 0.00648 1 0
3 1 0.00972 0.01296 1 0
4 1 0.02268 0.02592 1 0
5 1 0.0486 0.05184 0
6 1 0.10044 0.10368 1 0
7 1 0.20412 0.20736 1 0
8 1 0.41148 0.54426 1 0
9 1 0.95574 0.54426 1 0

10_ 2 1.5 0.005833333 1 X 0
; 11_ 2 1.5058333 0.011666667 1 0
12 2 1.5175 0.023333333 1 0
13 2 1.5408333 0.046666667 1 0
14 2 1.5875 0.093333333 1 0
15 2 1.6808333 0.18666667 1 0
16 2 1.8675 0.37333333 1 0
171 2 2.2408333 0.74666667 1 0
181 2 2.9875 1 A933333 1 0
19_ 2 4.4808333 2.9866667 1 0
201 2 7.4675 5.9733333 1 0
21 2 13.440833 11.946667 0
22 2 25.3875 8.995625 0
23 2 34.383125 8.995625 0
24 2 43.37875 5.776325 1 0
25 2 49.155075 5.776325 1 0
26 2 54.9314 3.2256 _ 0
27 2 58.157 1.6128 _ C
28 2 59.7698 0.8064 1 0
29 2 60.5762 0.4032 1 0
30 2 60.9794 0.2016 1 0
31 2 61.181 0.1008 1 0
32 2 61.2818 0.0504 1 0
33 2 61.3322 0.02521 0
34 2 61.3574 0.0126 1

23__ 1 Thermal Conductor Type _

2 3 [ _ _ _ _ _ _ _ _ _ _ _ 7 7__ _ _ 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Concrete 62.55"
Mat. Bdry. Thick Sub- Heat

Region # (in) (in) regs. Factor
I 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
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Thermal Conductor Type
23

Concrete 62.55"
Mat. Bdry. Thick Sub- Heat

Region (in) (in) regs. Factor
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 12.9024 1 0
12 2 25.7922 9.18945 1 0
13 2 34.98165 9.18945 1 0
14 2 44.1711 5.97015 1 0
15 2 50.14125 5.97015 1 0
16 2 56.1114 3.2256 1 0
17 2 59.337 1.6128 1 0
18 2 60.9498 0.8064 1 0
19 2 61.7562 0.4032 1 0
20 2 62.1594 0.2016 1 0
21 2 62.361 0.1008 1 0
22 2 62.4618 0.0504 1 0
23 2 62.5122 0.0252 1 0
24 2 62.5374 0.0126 1 0
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Thermal Conductor Type
24

WW Composite 64.06"
Mat. Bdry. Thick Sub- Heat

Region (in) (in) reogs. Factor
1 1 0 0.00324 1 0
2 1 0.00324 0.00648 1 0
3 1 0.00972 0.01296 1 0
4 1 0.02268 0.02592 1 0
5 1 0.0486 0.05184 1 0
6 1 0.10044 0.10368 1 0
7 1 0.20412 0.20736 1 0
8 1 0.41148 0.54426 1 0
9 1 0.95574 0.54426 1 0

10 6 1.5 0.000483333 1 0
11 6 1.5004833 0.000966667 1 0
12 6 1.50145 0.001933333 1 0
13 6 1.5033833 0.003866667 1 0
14 6 1.50725 0.007733333 1 0
15 6 1.5149833 0.015466667 1 0
16 6 1.53045 0.030933333 1 0
17 6 1.5613833 0.061866667 1 0
18 6 1.62325 0.12373333 1 0
19 6 1.7469833 0.24746667 1 0
20 6 1.99445 0.49493333 1 0
21 6 2.4893833 0.31515417 1 0
22 6 2.8045375 0.31515423 1 0
23 6 3.1196917 0.26827917 1 C0
24 6 3.3879709 0.26827922 1 C0
25 6 3.6562501 0.09374995 1 0
26 7 3.75 0.075 1 01
27 7 3.825 0.11875 1 0
28 7 3.94375 0.059375 1 0
29 7 4.003125 0.059375 1 0
30 2 4.0625 1.1314655 1 0
31 2 5.1939655 2.262931 1 0
32 2 7.4568965 4.5258621 1 0
33 2 11.982759 9.0517241 1 0
34 2 21.034483 10.75638 1 0
35 2 31.790863 10.756379 1 0
36 2 42.547242 7.537079 1 0
37 2 50.084321 7.537079 1 0
38 2 57.6214 3.2256 1 0
39 2 60.847 1.6128 1 0
40 2 62.4598 0.8064 1 0
41 2 63.2662 0.4032 1 0
42 2 63.6694 0.201 6 1 0
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Thermal Conductor Type
24 1,

WW Composite 64.06" * .
_ Mat. Bdry. Thick Sub- Heat

Region # (in) (in) regs. Factor
43 2 63.871 0.1008 1 0
44 i 63.9718 0.0504 I 0
45 2 64.0222 0.0252 1 0
46 2 64.0474 0.0126 1 0

Thermal Conductor Type _____

2 5 I _ _ _ I _

Concrete 72"
Mat. Bdry. Thick Sub- Heat

Region # (in) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 12.9024 1 0
12 2 25.7922 11.55195 1 0
13 2 37.34415 11.55195 1 0
14 2 48.8961 8.33265 1 0
15 2 57.22875 8.33265 1 0
16 2 65.5614 3.2256 1 0
17 2 68.787 1.6128 1 0
18 2 70.3998 0.8064 1 0
19 2 71.2062 0.4032 1 0
20 2 71.6094 0.2016 1 0
21 2 71.811 0.1008 1 0
22 2 71.9118 0.0504 1 0
23 2 71.9622 0.0252 1 0
24 2 71.9874 0.0126 1 0

Thermal Conductor Type
2 6 _ _ _ _ _

Composite 72"
_ Mat. Bdry. Thick Sub- Heat

Region # - (in) (in) regs. Factor
1 1 _0 0.00324 1 0



IN_ NO. wSi29-PR-02
lPROJECT REPORT

REV. I
ENERCON SERVICES, INC.

I__ _ __ _PAGE NO. 32of90

Thermal Conductor Type
26 1 1 1

Composite 72"
Mat. Bdry. Thick Sub- Heat

Region I _ (in) (In) regs. Factor
2 1 0.00324 0.00648 1 0
3 1 0.00972 0.01296 1 0
4 1 0.02268 0.02592 1 0
5 1 0.0486 0.05184 1 0
6 1 0.10044 0.10368 1 0
7 1 0.20412 0.20736 1 0
8 1 0.41148 0.54426 1 0
9 1 0.95574 0.54426 1 0

10 2 1.5 0.005833333 1 0
11 2 1.5058333 0.011666667 1 0
121 2 1.5175 0.023333333 1 0
13 2 1.5408333 0.046666667 1 0
14 2 1.5875 0.093333333 1 0
15 2 1.6808333 0.18666667 1 0
16 2 1.8675 0.37333333 1 0
17 2 2.2408333. 0.74666667 1 0
18 2 2.9875 1.4933333 10
19 2 4.4808333 2.9866667 1 0
20 2 7.4675 5.9733333 0
21 2 13.440833 11.946667 10
22 2 25.3875 11.675625 1 0
23 2 37.063125 11.675625 1 0
24 2 48.73875 8.456325 1 0
251 2 57.195075 8.456325 1 0
26 2 65.6514 3.2256 1 0
27 2 68.877 1.6128 1 0
28 2 70.4898 0.8064 1 0
29 2 71.2962 0.4032 1 0
30 2 71.6994 0.2016 1 0
31 2 71.901 0.1008 1 0
32 2 72.0018 0.0504 1 0
33 2 72.0522 0.0252 1 0
34 2 72.0774 0.0126 1 0

Thermal Conductor Type _ _ _

27 _ I _ _ _ _

Concrete 102"
Mat. Bdry. Thick Sub- Heat

Region # (in) (in) regs. Factor
1 2 0 0.0126 1 0
2 2 0.0126 0.0252 1 0
3 2 0.0378 0.0504 1 0
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Thermal Conductor Type
27

*_ * Concrete 102"
Mat. Bdry. Thick Sub- Heat

Region_ (in) (In) regs. Factor
4 2 0.0882 0.1008 1 0
5 2 0.189 0.2016 1 0
6 2 0.3906 0.4032 1 0
7 2 0.7938 0.8064 1 0
8 2 1.6002 1.6128 1 0
9 2 3.213 3.2256 1 0

10 2 6.4386 6.4512 1 0
11 2 12.8898 12.9024 1 0
12 2 25.7922 19.05195 1 0
13 2 44.84415 19.05195 1 0
14 2 63.8961 12.60705 1 0
15 2 76.50315 12.60705 1 0
16 2 89.1102 6.4512 1 0
17 2 95.5614 3.2256 1 0
18 2 98.787 1.6128 1 0
19 2 100.3998 0.8064 1 0
20 2 101.2062 0.4032 1 0
21 2 101.6094 0.2016 1 0
22 2 101.811 0.1008 1 0
23 2 101.9118 0.0504 1 0
24 2 101.9622 0.0252 1 0
25 2 101.9874 0.0126 1 0
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Thernal Conductor Type
28

___ __ Composite 154.86"
Mat. Bdry. Thick Sub- Heat

Region # (in) (In) regs. Factor
1 I 0 0.00324 C 0
2 1 0.00324 0.00648 i 0
3 1 0.00972 0.01296 1 0
4 1 0.02268 0.02592 1 0
5 1 0.0486 0.05184 1 0
6 1 0.10044 0.10368 1 0
7 1 0.20412 0.20736 1 0
8 1 0.41148 0.54426 1 0
9 1 0.95574 0.54426 1 0

10 6 1.5 0.000483333 1 0
11 6 1.5004833 0.000966667 1 0
12 6 1.50145 0.001933333 1 0
13 6 1.5033833 0.003866667 1 0
14 6 1.50725 0.007733333 1 0
15 6 1.5149833 0.015466667 1 0
16 6 1.53045 0.030933333 1 0
17 6 1.5613833 0.061866667 1 0
18 6 1.62325 0.12373333 1 0
19 6 1.7469833 0.24746667 1 0
20 6 1.99445 0.49493333 1 0
21 6 2.4893833 0.31515417 1 0
22 6 2.8045375 0.31515423 1 C0
23 6 3.1196917 0.26827917 1 0
24 6 3.3879709 0.26827922 1 0
25 6 3.6562501 0.09374995 1 0
26 7 __3.75 0.075 i
27 7 3.825 0.11875 1 0
28 7 3.94375 0.11875 1 0
29 2 4.0625 1.1314655 1 0
30 2 5.1939655 2.262931 1 0
31 2 7.4568965 4.5258621 1 0
32 2 11.982759 9.0517241 1 0
33 2 21.034483 18.103448 i 0
34 2 39.137931 18.103448 1 0
35 2 57.241379 18.103449 1 0
36 2 75.344828 19.878793 1 0
37 2 95.223621 19.878789 1 0
38 2 115.10241 13.433893 1 0
39 _ 2 128.5363 13.433897 1 0
40 2 141.9702 6.451204 1 0
41 2 148.4214 3.225604 1 0
42 2 .151.647 1.612804 1 0
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Thermal Conductor Type
28 7 7

2 * Composite 154.86"
Mat. Bdry. Thick Sub- Heat

Region (in) (In) regs. Factor
43 2 153.2598 0.806404 1 0
44 2 154.0662 0.403204 1 0
45 2 154.4694 0.201604 1 0
46 2 154.671 0.100804 1 0
47 2 154.7718 0.050404 1 0
48 2 154.8222 0.025204 1
49 2 154.8474 0.012604 1 C
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Thermal Conductor Tvpe
29

RefuelFIWall
Mat. Bdry. Thick Sub- Heat

Region (In) (In) regs. Factor
1 1 0 0.049 1 0
2 7 0.049 0.0000348 1 0
3 7 0.0490348 0.0000696 1 0
4 7 0.0491044 0.0001392 1 0
5 7 0.0492436 0.0002784 1 0
6 7 0.049522 0.0005568 1 0
7 7 0.0500788 0.0011136 1 0
8 7 0.0511924 0.0022272 1 0
9 7 0.0534196 0.0044544 1 0

10 7 0.057874 0.0089088 1 0
11 7 0.0667828 0.0178176 1 0
12 7 0.0846004 0.0356352 1 0
13 7 0.1202356 0.0712704 1 0
14 7 0.191506 0.1425408 1 0
15 7 0.3340468 0.2850816 1 0
16 7 0.6191284 0.2324679 1 0
17 7 0.8515963 0.2324679 1 0
18 7 1.0840642 0.1612149 1 0
19 7 1.2452791 0.1612149 1 0
20 7 1.406494 0.0712704 1 0
21 7 1.4777644 0.0356352 1 C0
22_ 7 1.5133996 0.0178176 1 C0
27 7 1.5312172 0.0089088 1
24 7 1.540126 0.0044544 1 0
25 7 1.5445804 0.0022272 1 0
26 7 1.5468076 0.0011136 1 0
2 7 1.5479212 0.0005568 1 0
28 7 1.548478 0.0002784 1 0
29 7 1.5487564 0.0001392 1 0
30 7 1.5488956 0.0000696 1 6
31 7 1.5489652 0.0000348 1 0
32 1 1.5491 0.049 1 0
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Thermal Conductor Type
30 1 1 7 1

* _ RefuelFiRoof
Mat. Bdry. Thick Sub- Heat

Region _ (I(i n ) regs. Factor
I I 01 0.049 1 C1

Thermal Conductor Type
31 1 I I _

Concrete 35.1
| Mat. Bdry. Thick Sub- Heat

Region (in) (In) regs. Factor
1 2 0 0.00648 1 0
2 2 0.00648 0.01296 1 0
3 2 0.01944 0.02592 1 0
4 2 0.04536 0.05184 1 0
5 2 0.0972 0.10368 1 0
6 2 0.20088 0.20736 1 0
7 2 0.40824 0.41472 1 0
8 2 0.82296 0.82944 1 0
9 2 1.6524 1.65888 1 0

10 2 3.31128 3.31776 1 0
11 2 6.62904 6.63552 1 0
12 2 13.26456 5.45886 1 0
13 2 18.72342 5.45886 1 0
14 2 24.18228 3.80322 1 0
15 2 27.9855 3.80322 1 0
16 2 31.78872 1.65888 1 0
17 2 33.4476 0.82944 1 0
18 2 34.27704 0.41472 1 0
19 2 34.69176 0.20736 1 0
20 2 34.89912 0.10368 1 0
21 2 35.0028 0.05184 1 0
22 2 35.05464 0.02592 1 0
23 2 35.08056 0.01296 1 0
24 2 35.09352 0.00648 1 0
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__ CoolerlHeater
Heater On off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ctrlr

Description # _#_ # (CFM) FF (Btuls) FF Opt Loc
1 H Main Building Heat 1 5 43.24 VTr I
2H Decay Heat 5 5 2720.56 LTI S
3C RRA-CC-1 4 1 1 37 VTE 4
4C RRA-CC-4 4 1 1 38 VTE 4
5C RRA-CC-5 4 1 1 39 VTE 4
6C RRA-CC-6 4 1 0 . WVTE 4
7C RRA-CC-11 1 22 1 4 VTE 1
8C RRA-CC-12 1 22 1 42 VTE 1
9C RRA-CC-13 1 22 1 43 VTE. 1
10C RRA-CC-15,17 1 22 2 44 VTE 1
11C RRA-CC-19,20 1 22 . 2 45 VTE I
12H Aux Heat 522 1 6 7 190 VTE 1
13H Aux Heat 548 1 8 9 100 VTE 1
14H Aux Heat 572 1 10 11 1 50 VTE 1
15H Aux Heat 548 1 12 13 100 VTE I
16H Aux Heat 572 1 14 15 50 VTE I
17H Aux Heat 522 1 16 17 190 VTE I
18H Aux Heat 501 1 18 19 200 VTE I
19H Aux Heat 471 1 20 21 200 VTE 1
20H Emergency Lighting 1 25 43.4 l VTI 1
21 H Auxiliary Heat 1 22 10.95 1 Vii I
22H Dry Cask 5 5 21.8 VTI 5
23H Pump Heat 4 24 244.5 VTI 4
24H Fuel Pool HX Rm 1 3 4.37 VTI 1
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CoolerlHeater
Heater |_._|_On Off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ctrlr

# Description #_#_#_ (CFM) FF (Btuls) FF Opt Loc
25H Pump Room Fans 4 1 . 12.1 VWI 4
26H Normal Llghing 1 26 0 1 27 VWI 1
27H SGTS Heater 2s2 27 28 19.9 VTI 2s2
28H SGTS Fan Motor 1 2 __I__ 1.944 __ _ VTI 1



; RNO. WS129-PR-02
l[1|] PRO.ET REPORTev

I RPEV. _ _ _

ENERCON SERVICES, INC.
PAGE NO. 40 of 90

Volumetric Fan - Table I
Vol *Flow On Off Min Max
Fan Path Trip Trip DP DP

Description - (psi) (psi)
1Q SGTS Fan 11 2 DEFAULT DEFAULT

Volumetric Fan - Table 2
Vol Flow Flow Heat Heat
Fan Flow Rate Rate Heat Rate Rate Disch

# Option (CFM) FF Option (Btuls) FF Vol
1Q DP 1 48 Flow 1 46 6

Heat Exchangers - Table I |

Heat | _| HX Prim Scnd Cpld Drain

Ex. Type Flow Flow HX Vol
# Description # Path Path # #

1H Fuel Pool Cooler 1 7 SPEC- DISCARD

Heat Exchangers - Table 2
Heat Scnd | Scnd |Scnd Scnd Ext. | Ext. | Ext. | Ext. | Op. lOp.
Ex. Flow Flow Temp 1 Temp Flow Flow Heat Heat Pres Pres
#(bm/s) FF (F) FF (lbmls) FF (Btuls) FF (psia) FF

1H 79.503 1 461

Heat Exchanger Types - Table I
| HX | Passes I Tube |Thick- Wall |

Type or Mat. ness Area
i # i Option Zones ( # (In) _ (ft2) 1

1 TUBE-SHELL 2 4 0.051 582.74
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*_____ Heat Exchanger Types - Table 2 . * . |
HX ____|__ Flow IHyd. Tot. S. H.T. H.T. Fouling

Type Fin Area Diam. Area Coef Coef Resistance
# Side Type (ft2) (In) (ft2) Curv Type *(h-f2-F/B)

I primary NONE 0.377 0.75 625 17 NUSSELT 0.0002487
SECONDARY NONE 0.216 0.649 540.493 16 NUSSELT 0

Heat Exchanger Types - Table 3
Fin Parameters

HX Fin Pin Thick- Surf. Film
Type Mat. Diam. Length ness Area Thick

Side Type # (in) (in) (in) (ff2) Mult.
I PRIMARY 0 0 0 0 0 1

secondary 0 0 0 0 0 1

Volume Initial Conditions
Total Vapor Liquid Relative Liquid Ice Ice

Vol Pressure Temp. Temp. Humidity Volume Volume Surf.A.
# (psla) (F) F ( Fract. Fract. (fl2)

def 14.7 75 104 60 0 0 0
1 14.63549 75 75 60 0° 0 0
2 14.60724 75 75 60 0 0 0
3 30 104 104 100 1 0 0
4 14.67533 75 75 60 0 0 0
5 14.57722 75 125 60 0.03541 0 0



m ITO NO. WS129-PR-02
US- PROJECT REPORT

S REV. 1
E ,NERCON SERVICES, INC.

_ ___._ PAGE NO. 42 of 90

Initial Gas Pressure Ratios
Vo Air

V Gas I Gas 2 Gas 3 Gas 4 Gas 5 Gas 6 Gas 7 Gas 8

De 1 0 0 0 0 0 0 0

1- 1 0 0 0 0 0 0 0
2~ 1 0 0 01 0 0 01 0
3 0 0 0 0 0. 0 0- 0
4 1 0 0 0 0 0a 0
5 1 0 0 0 0 0 0 0

Noncondensing Gases
Gas Description Symbol Type Mol. Lennard-Jones Parameters
No. Weight Diameter elK

(Ang) _ (K)
1 Air Air POLY 28.97 3.617 97

Noncondensing Gases - CpNisc. Equations

Gas Cp Equation (Required) |Visc. Equation (Optional)

No. Tmin Tmax Cp Tmin Tmax Viscosity
(R) (R) (Btulbm.R) (R) (R) (ibmtft-hr)

1 360 2880 0.238534-6.20064e-6*T+2.13043E-81T2-4.20247E-12P*3 |
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Materials
Type # Description Gap

I CARBON STEEL NO
2 CONCRETE NO
3 FIBERBOARD NO
4 COPPER TUBE NO
5 CALCIUM SILICATE NO
6 Poly Urithane NO
7 FIBERGLASS NO

.* .
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Material Type

__ _ CARBON STEEL
Temp. Density Cond. Sp. Heat

(F) (Ibm/ft3) (Btulhr-ft-F) (Btulibm-F)
75 490 26+~ 0.11.

_ Material Type
2 1 I _

CONCRETE
Temp. Density Cond. I Sp. Heat

(F) (Ibmlt3) (Btu/hr-ft-F) (Btu/lbm-F)
75 144 0.5410.2

Material Type

FIBERBOARD
Temp. Density Cond. Sp. Heat

(F) (Ibmlft3) (Btu/hr-ft-F) (Btullbm-F)
75 3.25 0.0221 0.2

Material Type
4 1 1

C COPPER TUBE
Temp. Density Cond. Sp. Heat

(F) (IbmIft3) (Btulhr-ft-F) (Btulibm-F)
32 488 8 0.11

212 488 9.4 0.11
572 488 10.9 0.11
932 488 12.4 0.11
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Material Type
5 1 1

* CALCIUM SILICATE
Temp. Density Cond. Sp. Heat

(F) (Ibm ff3) _ Btulhr-ft-F) Btullbm-F)
0 15 0.0375 0.201

200 15 0.0375 0.201
300 15 0.0417 0.201
400 15 0.0458 0.201
500 15 0.05 0.201
600 15 0.055 0.201

Material Type
6 1 _ _ _ ____ ___

Poly Urithane
Temp. Density Cond. Sp. Heat

(F) (Ibmfft3) (Btulhr-ft-F) (Btullbm-F)
32 75 0.1 0.48

Material Type
7

FIBERGLASS
Temp. Density Cond. Sp. Heat

(F) (Ibmfft3) (Btulhr*ft-F (Btu/lbm-F)
32 6 0.0_ 0.211

Ice Condenser Parameters
Initial Bulk Surface Area Heat
Temp. Density Multipiler Transfer

(F) (Ibmlft3) _ Function Option
15 33.43 UCHIDA
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Comnonent TrIns
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond

Description Var. I Loc. 2 Loc. Limit Point Time Trip Trip Type
1 Start Pump Room Coolers TIME UPPER 300 0 = AND
2 Start SGTS TIME UPPER 120 0 AND
3 Start FP Cooler TIME UPPER 43200 0 = AND
4 HVAC Isolation TIME UPPER 15 0 _AND

5 Heat Load Starts TIME UPPER 0.1 0 . AND
6 AH12H On GASTEMP 1 LOWER 68 1E+60 7 AND
7AH12H Off GASTEMP 1 UPPER 70 0 6 AND
8AH13H On GAS TEMP I LOWER 74 1E+60 9 AND
9AH13H Off GASTEMP . 1 UPPER 77 0 8 AND

10 AH14H On GASTEMP 1 LOWER 71 1E+60 11 AND
11 AH14H Off GASTEMP _ UPPER 73 0 10 AND
12 AHM5H On GAS TEMP 1 LOWER 70 1 E+60 13 _ AND
13 AH15H Off GASTEMP 1 _ UPPER 73 0 12 AND
14 AH16H On GASTEMP . 1 LOWER 62 1E+60 15 AND
15 AH16H Off GASTEMP I UPPER 64 0 14 _ AND
16 AH17H On GAS TEMP _ LOWER 70 1E+60 17 AND
17 AH17H Off GASTEMP 1 UPPER 73 0 16 AND
18 AH18H On GASTEMP 1 LOWER 71 1E+60 19 AND
19 AH18H Off GASTEMP _ 1 UPPER 73 0 18 AND
20 AH19H On GASTEMP 1 LOWER 73 1E+60 21 AAND
21 AH19H Off GAS TEMP 1 UPPER 75 0 20 AND
22 Main Building Coolers TIME UPPER 300 0 AND

23 OPEN REAIROA TIME UPPER 1000000 1 E+60 AND
24 Pump Heat TIME UPPER 30 0 -AND

25 Emergency Lighting TIME UPPER 0.1 0 ._=_AND
26 Ensure OFF TIME . UPPER 3600 0 AND
27 SGTS Heater On GAS TEMP 2s1 LOWER 225 0 28 2 AND
28 SGTS Heater Off GAS TEMP 2s1 UPPER 245 0 27 AND
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Functions -I
FF# Description Ind. Var. Dep. Var. . Points

0 Constant 0
1 Normal Heat Load Ind. Var. Dep. Var. 3
2 RRA-FC-1,2,3 T vs Ht Rate Ind. Var. Dep. Var. 42
3 RRA-FC-4 T vs Ht Rate Ind. Var. Dep. Var. 42
4 RRA-FC-5 T vs Ht Rate Ind. Var. Dep. Var. 42
5 RRA-FC-6 T vs Ht Rate Ind. Var. Dep. Var. 27
6 RRA-FC-8,9 T vs Heat Rate Ind. Var. Dep. Var. 26
7 RRA-FC-10,11 T vs Heat Rate Ind. Var. Dep. Var. 42
8 RRA-FC-12 T vs Heat Rate Ind. Var. Dep. Var. 42
9 RRA-FC-1 3,14 T vs Heat Rate Ind. Var. Dep. Var. 42

10 RRA-FC-15,17 T vs Heat Rate Ind. Var. Dep. Var. 42
11 RRA-FC-1 9,20 T vs Heat Rate Ind. Var. Dep. Var. 42
12 SGT Flow vs DP Ind. Var. Dep. Var. 14
13 SGT Heat Rate Ind. Var. Dep. Var. I 1
14 PC Temperature Ind. Var. Dep. Var. 13
15 Coeff Ind. Var. Dep. Var. 4
16 Nu Tube Side Ind. Var. Dep. Var. 28
17 Nu Shell Side Ind. Var. Dep. Var. 29.
1 8 Cont Heat Transfer cv4 Dep2 Var. 2
19 Fuel Pool Flow Ind. Var. Dep. Var. 4
20 Upper Leak Flow cvl2 Dep. Var. 2
21 Lower Leak Flow cvl5 Dep. Var. 2
22 Wetwell Pool Temp Ind. Var. Dep. Var. 8
23 Fuel Pool Temp cvl7 Dep. Var. 2
24 ECCS Pipe Temp cvl9 Dep. Var. 2
25 Norm Pwr Decay cv27 Dep. Var. 2
26 RRAFC123 87F Ind. Var. Dep. Var. 42
27 RRAFC4 87F Ind. Var. Dep. Var. 42
28 RRAFC5 87F Ind. Var. Dep. Var. 42
29 RRAFC8, 9 84F Ind. Var. Dep. Var. 26
30 RRAFC10,11 87F Ind. Var. Dep. Var. 42
31 RRAFC1 2 87F Ind. Var. Dep. Var. 42
32 RRAFCI3,14 87F Ind. Var. Dep. Var. 42
33 RRAFC1 5,17 87F Ind. Var. Dep. Var. 42
34 RRAFC19, 20 87F Ind. Var. Dep. Var. 42
35 RRAFC123Cont cv28 Dep. Var. 2
36 RRAFC4Cont cv3l Dep. Var. 2
37 RRAFC5Cont cv34 Dep. Var. 2
38 RRAFC89Cont cv37 Dep. Var. 2
39 RRAFC1011 Cant cv40 Dep. Var. 2
40 RRAFC12Cont cv43 Dep. Var. 2
41 RRAFC1314Cont cv46 Dep. Var. 2
42 RRAFC1517Cont cv49 Dep. Var. 2
43 RRAFC1 92OCont cv52 Dep. Var. 2
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Functions .
FF# Description Ind. Var. | Dep. Var. Points

44 Pool Temp Simple * _ Time (sec) Temperature (F) . 4
45 SGTS Start Time Ind. Var. Dep. Var. 6
46 SGTS Fan Heat cv60 Dep. Var. 2
47 SGTS 0% Ind. Var. Dep. Var. r 18
48eSGTS Flow Select cv58 |Dep. Var. 2

Function
1

Normal Heat Load
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 1 3600 1

10000000 1

Function
2

RRA-FC-1,2,3 T vs Ht Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 78 0

80 2.07 82 4.14
84 6.19 86 8.25
88 10.31 90 12.36
92 14.42 94 16.47
96 18.5 98 20.56

100 22.61 102 24.64
104 26.67 106 28.61
108 30.83 110 32.78
112 34.72 114 36.94
116 38.89 118 40.83
120 42.78 122 45
124 46.94 126 48.89
128 50.83 130 52.78
132 55 134 56.94
136 58.89 138 60.83
140 62.78 142 64.72
144 66.94 146 68.89
148 70.83 150 72.78
152 74.72 154 76.67
156 78.61 158 80.56
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Function
3

RRA-FC-4 T vs Ht Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dop. Var. Ind. Var. Dep. Var.
0 0 78 0

80 4 82 7.97
84 11.94 86 15.89
88 19.83 90 23.78
92 27.72 94 31.67
96 35.56 98 39.44

100 43.33 102 47.22
104 51.11 106 .55

108 58.89 110 62.5
112 66.39 114 70.28
116 74.17 118 77.78
120 81.67 122 85.56
124 89.17 126 93.06
128 96.67 130 100.56
132 104.17 134 107.78
136 111.67 138 115.28
140 118.89 142 122.78
144 126.39 146 130
148 133.61 150 137.22
1521 140.831 1541 144.441
1561 148.061 1581 151.671

Function
4 ~II

RRA-FC-5 T vs Ht Rate
Ind. Var.:
D ep. V ar.: __ _ _ _ _ _ _ _ _ _ _

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 78 0

80 2.86 82 5.72
84 8.58 86 11.42
88 14.25 90 17.11
92 19.94 94 22.75
96 25.58 98 28.33

100 31.11 102 33.89
104 .36.94 106 39.72
108 42.5 110 45.28
112 48.06 114 50.83
116 53.61 118 56.39
120 59.17 122 61.67
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Function
4 T1 I I

RRA-FC-5 T vs Ht Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
124 64.44 126 67.22
128 70 130 72.78
132 75.56 134 78.33
136 80.83 138 83.61
140 86.39 142 89.17
144 91.67 146 94.44
148 97.22 150 99.72
152 102.5 154 105.28
156 107.78 158 110.56
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Function
5

RRA-FC-6 T vs Ht Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 78 0

90 8.030555556 95 11.36388889
100 14.69166667 105 18.01111111
110 21.32222222 115 24.63055556
120 27.91666667 125 31.22222222
130 34.5 135 37.77777778
140 41.05555556 145 44.30555556
150 47.58333333 155 50.83333333
160 54.05555556 165 57.30555556
170 60.52777778 175 63.75
180 66.97222222 185 70.16666667
190 73.38888889 195 76.58333333
200 79.77777778 205 82.94444444
210 86.111111111

Function
6

RRA-FC-8,9 T vs Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 84 0

85 1.074166667 90 6.433333333
95 11.775 100 17.1

105 22.40555556 110 27.69166667
115 32.97222222 120 38.22222222
125 43.4444444 130 48.66666667
135 53.86111111 140 59.02777778
145 64.19444444 150 69.3333333
155 74.47222222 160 79.58333333
165 84.66666667 170 89.75
175 94.80555556 180 99.83333333
185 104.8611111 190 109.8611111
195 114.8611111 200 119.8333333
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Function 71
7 1 1

RRA-FC-10,11 T vs Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
C 0 78

8C 2.15' 82 4.3
84 6.451 861 8.59
8E 10.73 90 12.87
92 1C 94 17.13
96 19.26 98 21.39

10C 23.51 102 25.63
104 27.75 106 29.86
1 OE 31.97 11 t 34.08
112 36.19 114 38.29
11t- 40.39 118 42.49
120 44.58 1221 46.67
124 48.76 12H 50.8a
12D 52.9: 130 55.01
132 57.09 134 59.161

013 61.23 138 63.0
140 65.36 142 67.47
144 69.49 146 71.54
148 73.6 150 75.63
152 77.71 1541 79.74
159 81.79 159 83.8

Function
8 8 3 2

RRA-FC-12 T vs Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
1 4 71 8

80 2.24 82 4.47
84 6.64 86 8.93
8E 1 1.15 90 1 3.37
92 15.59 94 17.8

= 9E 20.01 98 22.22
10C 24.43 1CI2 26.63
104 28.831 106 31.02
108 33.21 11 C 35.4
112 37.59 114 39.77
116t 41.95 11 8 44.13-
120 46.3 122 48.47
124 50.64 126 52.81
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Function
8
8 RRA-FC-12 T vs Heat Rate

Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
128 54.97 130 57.13
132 59.28 134 61.43
136 63.58 138 65.73
140 67.87 142 70.01
144 72.15 146 74.28
148 76.41 150 78.54
152 80.67 154 82.79
156 84.91 158 87.02

Function
9 I I I

RRA-FC-13,14 T vs Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. 0 nd. Var. Dep. Var.
0 _ _ _ _ 7 8 _ _ _ _ _

80 1.91 82 3.81
84 5.72 86 7.61
88 9.5 90 11.39
92 13.28 94 15.17
96 17.06 98 18.94

100 20.83 102 22.72
104 24.58 106 26.47
108 28.33 110 30.28
112 32.22 114 33.89
116 35.83 118 37.78
120 39.44 122 41.39
124 43.33_ 126 45
128 46.94 130 48.89
132 50.56 134 52.6
136 54.44 138 56.11
140 58.06 142 59.72
144 61.67 146 63.61
148 65.28 15t_ 67.22
152 68.89 1541 70.83
156 72.' 15E 74.44
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Function
10 III

RRA-FC-15,17 T vs Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 78 0

80 1.66 82 3.33
84 4.97 86 6.64
88 * 8.28 90 9.94
92 11.58 94 13.25
96 14.89 98 16.53

100 18.19 102 19.83
104 21.47 106 23.11
108 24.75 110 26.39
112 28.06 114 29.72
116 31.39 118 32.78
120 34.44 122 36.11
124 37.78 126 39.44
128 41.11 130 42.78
132 44.17 134 45.83
136 47.5 138 49.17
140 50.83 142 52.22
144 53.89 146 55.56
148 57.22 150 58.61
152 60.28 154 61.94
156 63.61 158 65

Function
11

RRA-FC-19,20 T vs Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. ind. Var. Dep. Var.
0 0 78 0

80 2.93 82 5.86
84 8.78 86 11.7
88 14.61 90 17.52
92 20.42 94 23.31
96 26.2 98 29.09

100 31.97 102 34.84
104 37.71 106 40.57
108 43.43 110 46.28
112 49.13 114 51.97
116 54.81 118 57.64
120 _ 60.46 122 63.28
124 66.1 126 68.91
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Function
11

RRA-FC-1 9,20 T vs Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
128 71.71 130 74.51
132 77.3 134 80.09
136 82.88 138 85.65
140 88.43 142 91.19
144 93.96 146 96.71
148 99.46 150 102.21
152 104.95 154 107.69
156 110.42 158 113.14

Function
12

SGT Flow vs DP
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
-1 4800 0 4800

0.1444 4800 0.2707 4800
0.3609 4800 0.4421 4800
0.5007 4800 0.5503 4800
0.556 4800 0.5774 4000

0.5955 3000 0.6 2000
0.61 0 5 0

Function
13

SGT Heat Rate
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0.2 0.1 0.08

0.2 0.05 0.3 0.09
0.4 0.16 0.5 0.25
0.6 0.37 0.7 0.5
0.8 0.65 0.9 0.81

1 1 _ _ _ _ _
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Function
14

PC Temperature
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 135 0.1 150

0.7 328 1 290
4 285 10 280

1000 280 2000 285
10000 280 86400 250

1000000 165 10000000 110
100000000 110

Function
15

Coeff
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. . Ind. Var. Dep. Var.
-1000000 0 0 0.1

0.1 1000 1000000 1000

Function
16

Nu Tube Side
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 45350 299.64

49030 307.96 52830 316.13
56740 324.18 60760 332.11
64890 339.91 69120 347.6
73460 355.18 77890 362.65
82410 370.02 87030 377.29
91740 384.47 96540 391.55

101400 398.55 106400 405.46
111400 412.3 116600 419.05
121800 425.74 127000 432.36
132400 438.91 137800 445.4
143300 451.83 148900 458.21
154500 464.53 160200 470.8
165900 477.03 171700 483.21
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Function
17 | I I .

Nu Shell Side
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 15090 163.86

16310 167.23 17570 170.51
18860 173.7 20190 176.82
21550 179.85 22940 182.82
24350 185.71 25800 188.54
27270 191.29 28770 193.99
30300 196.62 31850 199.2
33420 201.72 35010 204.19
36620 206.61 38260 208.97
39910 211.29 41580 213.56
43270 215.79 44970 217.98
46680 220.13 48420 222.24
50160 224.31 51920 226.34
53690 # 228.34 55460 230.31

1000000 230.31 1

Function
18

Cont Heat Transfer
Ind. Var.:
Dep. Var.:

Ind. Var. I Dep. Var. Ind. Var. | Dep. Var.
0° 0° 100000000| 10000OOO0

Function
19

Fuel Pool Flow
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 1 0

1.1 1 100000000 1
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Function
20 .. .I .I

Upper Leak Flow
Ind. Var.:
Dep. Var.:

Ind. Var. | Dop. Var. I End. Var. | Dep. Var.
ol 0o 1000000001 100000000

Function
21

Lower Leak Flow
Ind. Var.:
Dep. Var.:

Ind. Var. I Dep. Var. Ind. Var. | Dep. Var.
0° 0° 1000000001 100000000

Function
22

Wetwell Pool Temp
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 95 10 105

100 150 10001 160
10000 200 35000 204
50000 200 100000000 200

Function
23

Fuel Pool Temp
Ind. Var.:
Dep. Var.:

Ind. Var. I Dep. Var. Ind. Var. I Dep. Var.
0° 0° 100000001 10000000
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Function
24

ECCS Pipe Temp
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 O 10000000 10000000

Function
25

Norm Pwr Decay
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0l 100000000 100000000

Function
26

RRAFC123 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
o o 87 0

89 2.06 91 4.11
93 6.17 95 8.22
97 10.28 99 12.33

101 14.39 103 16.42
105 18.47 107 20.5
109 22.53 ill 24.56
113 26.58 11 ' 28.61
117 30.56 119 32.78
121 34.72 123 36.67
125 38.61 127 40.83
129 42.78 131 44.72
133 46.67 135 48.61
137 50.83 139 52.78
141 54.72 143 56.67
145 58.61 147 60.56
149 62.78 151 64.72
153 66.67 155 68.61
157 70.56 1591 72.51
161 74.44 1631 76.39
165 78.33 167 80.28
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Functlon
27

RRAFC4 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 87 0

89 3.97 91 7.92
93 11.86 95 15.81
97 19.72 99 23.64

101 27.56 103 31.39
105 35.28 107 39.17
109 43.06 111 46.94
113 50.83 115 54.72
117 58.33 119 62.22
121 66.11 123 69.72
125 73.61 127 77.5
129 81.11 131 85
133 88.61 135 92.5
137 96.11 139 100
141 . 103.61 143 107.22
145 110.83 147 114.72
149 118.33 151 121.94
153 125.56 155 129.17
157 132.78 159 136.39
161 140 1631 143.61
165 147.22 167 150.83

Function
28

RRAFC5 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 87 0

89 2.86 91 5.69
93 8.53 95 11.36
97 14.19 99 17.03

101 19.86 103 22.67
105 25.47 107 28.33
109 31.11 111 33.89
113 36.67 115 39.44
117 42.22 119 45
121 47.78 123 50.56
125 53.33 127 56.11
129 58.89 131 61.67
133 64.17 135 66.94



rd NO. WS129-PR-02E Y PROJECT REPORTLu H E. I
ENERCON SERVICES, INC.

_ PAGE NO. 62 of 90

Function
28

RRAFC5 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
137 69.72 139 72.5
141 75.28 143 77.78
145 80.56 147 83.33
149 86.11 151 88.61
153 91.39 155 94.17
157 96.67 159 99.44
161 102.22 163 104.72
165 107.5 167 110

Function
29

RRAFC8, 9 84F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 *84 0

85 0.669722222 90 4.013888889
95 7.352777778 100 10.68333333

105 14.00833333 110 17.325
115 20.63611111 120 23.93888889
125 27.23333333 130 30.52777778
135 33.80555556 140 37.08333333
145 40.36111111 150 43.61111111
155 46.86111111 160 50.11111111
165 53.36111111 170 56.58333333
175 59.80555556 180 63.02777778
185 66.25 190 69.444444
195 72.63888889 200 75.83333333

Function
30

RRAFC10,11 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. nd. Var. Dep. Var.
0 0 87 0

89 2.15 91 4.29
93 6.43 95 8.56
97 10.7 99 12.83

101 14.96 103 17.08
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Function
30 ll

3 RRAFC10,11 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
105 19.2 107 21.3
109 23.44 111 25.55
113 27.66 115 E 29.77
117 31.88 119 33.98
121 36.08 123 38.17
125 40.27 127 42.36
129 44.44 131 46.53
133 48.61 13550.69
137 52.77 139 54.84
141 56.91 143 58.98
145 61.04 147 63.11
149 65.17 151 67.22
153 69.28 155 71.33
157 73.37 159 75.42
161 77.46 163 79.5
165 81.54 167 83.57
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Functlon
31

RRAFC12 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 87 0

89 2.23 91 4.46
93 6.68 95 8.9
97 11.11 99 13.33

101 15.54 103 17.75
1 05 1 9.95 1 07 22.15
109 24.35 111 26.54
113 28.74 115 30.92
117 33.11 119 35.29
121 37.47 123 39.65
12 41.82 127 43.99
129 46.16 131 48.32
133 50.48 135 52.64
137 54.79 139 56.95
141 59.09 143 61.24
145 63.38 147 65.52
149 67.66 151 69.79
153 71.92 155 74.05
157 76.17 159 78.29
161 80.41 163 82.53
165 84.64 167 86.75

Function
32

RRAFC13,14 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 87 0

89 1.9 91 3.81
93 5.69 95 7.58
97 9.47 99 11.36

101 13.25 103 15.14
105 17.03 107 18.89
109 20.78 111 22.67
113 24.53 115 26.39
117 28.33 119 30
121 31.94 123 33.89
125 35.83 127 37.5
129 39.44 131 41.39
133 43.06 135 45
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Function
32 1 l

RRAFC13,14 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
137 46.94 139 48.61
141 50.56 143 52.22
145 54.17 147 56.11
149 57.78 151 59.72
153 61.39 155 63.33
157 65.28 159 66.94
161 68.89 163 70.56
165 72.5 167 74.17

Function
33

RRAFC15, 17 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 87 0

89 1.66 91 3.31
93 4.97 95 6.61
97 8.28 99 9.92

101 11.56 103 13.22
105 14.86 107 16.5
109 18.14 ill 19.78
1131 21.421 115 23.06l
117 24.69 119 26.31
121 28.06 123 29.44
125 31.11 127 32.78
129 34.44 131 36.11
133 37.78 135 39.44
137 40.83 139 42.5
141 44.17 143 45.83

145 47.5 147 48.89
149 50.56 151 52.22
153 53.89 155 55.28
157 56.94 1591 58.611
161 60.28 163 61.671
165 63.33 1671 651
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Function
34II

RRAFCi9, 20 87F
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 87 0

89 2.92 91 5.84
93 8.75 95 11.65
97 14.55 99 17.44

101 20.33 103 23.22
105 26.09 107 28.97
109 31.83 111 34.69
113 37.55 115 40.4
117 43.25 119 46.09
121 48.92 123 51.75
125 54.58 127 57.4
129 60.21 131 63.02
133 65.82 135 68.62
137 71.41 139 74.2
141 76.98 143 79.76
145 82.53 147 85.29
14 88.06 151 90.81
153 93.56 155 96.31
1571 99.05 159 101.78
161 104.51 1631 107.24
165_ 109.9 167 112.67

Function
35

RRAFC
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0° 100000001 10000000

Function
36

RRAFC4Cont
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0o 0| 100000001 10000000
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Function
37

RRAFC5Cont
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 10000000 10000000

Function
38 I I

RRAFC89Cont
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. I Dep. Var.
0 0 10000000o 10000000

Function
39II

RRAFC101iCont
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0 0 10000000 10000000

Function
40II

RRAFCI2Cont
Ind. Var.:
Dep. Var.:

Ind. Var. | Dep. Var. Ind. Var. | Dep. Var.
0° 0° 100000001 10000000
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Function
41

RRAFC1314Cont
Ind. Var.:
Dep. Var.:

Ind. Var. | Dep. Var. Ind. Var. | Dep. Var.
or ol 10000000| 10000000

Function
42

RRAFC1517Cont
Ind. Var.:
Dep. Var.:

Ded. Var. Dep. Var. Ind. Var. | Dep. Var.
0 0| 100000001 10000000

Function
43 I I

RRAFC192OCont
Ind. Var.:
Dep. Var.:

Ind. Var. | Dep. Var. Ind. Var. | Dep. Var.
0 0 100000001 10000000

Function
44 I I

Pond Temp Simple
Ind. Var.: Time (see)

Dep. Var.: Temperature (F)
Ind. Var. Dep. Var. Ind. Var. Dep. Var.

01 781 72001 78
7200.01 87 100000000| 87

Function
45 1 l l

SGTS Start Time
Ind. Var.:
Dep. Var.:

Ind. Var. | Dep. Var. | Ind. Var. Dep. Var. -
01 Cj 106.9 0

1071 1 119.9 1
120| 1 10000000 1
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Function
46

SGTS Fan Heat
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
c 10000007 1 oooooc

Function

47 _ 7 1
SGTS 0%
Ind. Var.:
Dep. Var.:

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
-1 4800 0 4800

0.144 4800 0.208 4800
0.266 4800 0.316 4800
0.37 4800 0.415 4800

0.456 4800 0.496 4800
0.532 4800 0.559 4800
0.595 4800 0.613 4800
0.623 4800 0.632 4800
0.633 0 5 0

Function
48

SGTS Flow Select
Ind. Var.:
Dep. Var.:

Ind.Var. Dep.IVar. Ind. Var.- IDep.Var.
0T 0| 1000000| 1000000
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Control Variables
CV Func. Initial Coeff. Coeff. Upd. Int.

Description Form Value G aO Min Max Mult.
I Vapor Temperature tfunc 135 1 0 -1 E+32 I E+32 0
2 DW Wall Temp sum 135 1 0-1 E+32 I E+32 0
3 Temp Difference sum 0 -1 0 -1E+321 IE+32 0
4 Coefficient tfunc 0 1 0 0 10000 0
5 UHX sum 0 1 0 -1 E+32 1 E+32 0
6 IP Top Door sum 14.66328 1 0 -1 E+32 1 E+32 0
7 DPLow sum 0.54474 27.71 14.68294 -1 E+32 1 E+32 0
8 IP Upper sum 14.56125 1 0 -l E+32 1 E+32 0
9 DPUpper sum 0 27.71 14.56125 -1 E+32 1 E+32 0

10 Leakage DP Upper sum 0 27.71 ; 0 0 5 0
11 Turb Flow Upper exp 0 2489.79 0.5 O 1 E+32 0
12 Leak Flow Up sum 0 1 0 0 IE+32 0
13 Leak DP Lower sum 0 27.71 0 0 5 0
14 Turb Flow Low exp 0 1139.86 0.5 0 1E+32 0
15 Leak Flow Low sum 0 1 0 0 IE+32 0
16 Fuel Pool Temp sum 125 1 0 0 300 0
17 FP Rm PipeTemp if 104 1 -1 -1E+32 1E+32 0
18 Wetwell Temp tfunc 95 1 0 -1 E+32 1 E+32 0
19 ECCS Rm PipeTemp If 104 1 -0.1 -1E+32 1E+32 0
20 Main Bid Temp sum 75 1 0 28 200 0
21 Pwr 1 sum 0 150 1 -1E+32 1E+32 0
22 Pwr 2 exp 0 75 2 -1 E+32 1 E+32 0
23 Pwr 3 exp 0 25 3 -1 E+32 I E+32 0
24 Pwr 4 exp 0 6.25 4 - E+32 1E+32 0
25 Norm Bid Eval sum 0 1 0 -1 E+32 I E+32 0
26 Norm Bld HT if 0 1 0 0 300 0
27 Norm Bid Ht Load if 0 1 -7200 0 300 0
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Control Variables
CV Func. Initial Coeff. Coeff. Upd. tnt.

Description Forn Value G aO Min Max Mutt.
28 RRAFC123 if_0 1 -7200 -IE+32 IE+32 0
29 RRAFC12377 ffunc 0 1 0 -1 E+32 1 E+32 0
30 RRAFC12387 tfunc 0 1 0 -1 E+32 1E+32 0
31 RRAFC4 if 0 1 -7200 -1 E+32 I E+32 0
32 RRAFC477 tfunc 0 1 0 -1 E+32 IE+32 0
33 RRAFC487 tfunc 0 1 0 -1 E+32 1E+32 0
34 RRAFC5 if 0 1 -7200 -1E+32 1E+32 0
35 RRAFC577 ffunc 0 I 0 -1 E+32 IE+32 0
36 RRAFC587 tfunc 0 1 0 -1 E+32 IE+32 0
37 RRAFC89_If 0 1 -7200 -1E+32 1E+32 0
38 RRAFC8977 ffunc 0 . 1 0-1 E+32 1E+32 0
39 RRAFC8987 tfunc 0 1 0 -1 E+32 1 E+32 0
40 RRAFC1 011 if 0 1 -7200 -1 E+32 1E+32 0
41 RRAFC101177 tfunc 0 1 0 -1 E+32 1E+32 0
42 RRAFC101187 tfunc 0 1 0 -1 E+32 1E+32 0
43 RRAFC12 0 1 -7200 -1E+32 1E+32 0
44 RRAFC1277 tfunc 0 I 0 -1 E+32 1E+32 0
45 RRAFC1287 tfunc 0 1 0 -1 E+32 IE+32 0
46 RRAFC1314 If 0 1 -7200 -1E+32 1E+321 0
47 RRAFC131477 tfunc 0 1 0 -1 E+32 1E+321 0

48 RRAFC131487 tfunc 0 1 0 -1 E+32 1E+32 0
49 RRAFC1517 if 0 1 -7200 -1E+32 1E+32 0
50 RRAFC151777 tfunc 0 1 0 -1 E+32 IE+32 0
51 RRAFC151787 tfunc 0 1 0 -1 E+32 1E+32 0

52 RRAFC1920 if_0 1 -7200 -1 E+32 1E+32 0

53 RRAFC192077- ffunc 0 1 0 -1 E+32 IE+321 0
54 RRAFC192087 tfunc a0 1 0 -1 E+32 IE+321 0

55 DP sum 0 1 0 -1E+32 1E+32 0
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Control Variables
CV | Func. Initial Coeff. Coeff. |____Upd. Int.

Description Form Value G aO Min Max Mult.
56 0%VIV Flow tfunc 0 1 0 -1 E+32 1 E+32 0
57 25%VIV Flow tfunc 0 1 0 -1 E+32 1 E+32 0
58 Selector If 0 1 -0.26 -1 E+32 1 E+32 0
59 Fan Efficiency mult 0 0.0116883 0 -1 E+32 I E+32 0
60 Fan Heat sum 0 15.73 0 -1 E+32 1 E+32 0
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Function ComDonents
.Control Variable I
Vapor Temperature

tfunc
Y=G*lnterp(X1 ,tabieX)

Gothic s Variable Coef.
Name location a

2 Etime cm D
2- DC14I

Function Components
Control Variable 2

DW Wall Temp
sum

Y=G*(aO+a1Xl +a2X2+. ..+anXn)
| Gothics Variable Coef.

Name location a
1 Tsrfs(l) cC33 1

Function Components
Control Variable 3
Temp Difference

sum
Y=G*(aO+alX1+a2X2+...+anXn)

Gothic s Variable Coef.
Name location a

1 Cwal cv2 1
2 Cvval cv1 -1

Function Components
Control Variable 4

Coefficient
tfunc

Y=G*Interp(X1 ,tableX2)
Gothic s Variable Coef.

Name location a
I Cwal cv3  _ 1
2- DC15

I I . I



U.ET~U.NO. WS129-PR-02
PROJECT REPORT . 1

w REV. 1

ENERCON SERVICES, INC.
I I PAGE NO. 74 of 90

Function Components
* Control Variable 5

UHX
sum

Y= G*(aO+alXl +a2X2+. ..+anXn)
Gothic | Variable 7 Coef.

Name location j a
1 Uhx(1) cX1H 1

Function Components
Control Variable 6

IP Top Door

sum

Y=G*(aO+a1Xl+a2X2+ +anXn)

GothIc s Variable Coef.

# Name location a

I P cV1 1
2 Rm cV1 0.37457

Function Components
Control Variable 7

DPLow
sum

Y=G*(aO+alXl+a2X2+...+anXn)
Gothic s |Variable | Coef.

Name 7location a
1 Cwval cv6 -1

Function Components
Control Variable 8

IP Upper
sum

Y=G*(aO+alXla2X2+...+anXn)
Gothic s | Variable Coef.

Name location a
1 P cV5 1
2 Rm cV5 -0.21515

1 _ _ __ _ _ 1 _ __ _ _ __: __ _ _ __ _ _
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Function Components
Control Variable 9

DPUpper
sum

Y=G*(aO+alXl+a2X2+. ..+anXn)
Gothic.s Variable | Coef.

_____Name location J a
I Cvval Cv8 T -1

Function Components
Control Variable 10

Leakage DP
sum

Y=G*(aO+alXl +a2X2+. ..+anXn)
Gothic s Variable Coef.

Name location a
1 Bc-p cB2F 1
2 Cvval cv8 1

Function Components
Control Variable 11
Turb Flow Upper

exp
Y=G*(aO+alXl)Aa2X2 or G*(a1X1)^aO

Gothlc..s Variable Coef.
Name location a

1 Cvval cv10 I

Function Components
Control Variable 12

Leak Flow Up
sum

Y=G-(aO+alXl+a2X2+...+anXn)
Gothlcs Variable Coef.

Name location a
I Cwal cv10 1226.31
2Cvval cvA1 1
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Function Components
Control Variable 13

Leak DP Lower
sum

Y=G*(aO+alXl+a2X2+. .+anXn)
Gothic s Variable Coef.

Name location a
1 Bcjp cBl F
2 Cvval cv6 1

Function Components
Control Variable 14

Turb Flow Low
exp

Y=G*(aO+alXl)Aa2X 2 orG*(a1X1)AaO
Gothic s Variable Coef.

Name location a
I Cvval cv1_31

Function Components
Control Variable 15

Leak Flow Low
sum

Y=G*(aO+a1 X1+a2X2+. ..+anXn)
Gothic s Variable Coef.

Name location a
I Cvval cv1 3 379.95
2 Cvval cvl4 1

Function Components
Control Variable 16

Fuel Pool Temp
sum

Y=G*(aO+aIXl+a2X2+...+anXn)

_ Gothic s | Variable J Coef.
# j| I Name j location a
I _Teml _cV5 I

4 ________
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Function Components
Control Variable 17
FP Rm Pipe Temp

if(alXl+aO<0 alXl+aO=O alXl+aO>O)
Y=Ga2X2 Y=Ga3X3 Y=Ga4X4

| Gothlcs Variable Coef.
Name location a

1 Wljnc cJ7 1
2 One cM 104
3 One cM 1
4 Cwal cvI6 1

Function Components
Control Variable 18

Wetwell Temp
tfunc

Y=G*interp(Xi ,tableX2)
Gothic s Variable Coef.

Name location a
IEtme cM I
2 DC24 1

Function Components
Control Variable 19

ECCS Rm Pipe Temp
If(aIXl+aO<0 a1X1+a0=0 aIXI+aO>0)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothic s Variable Coef.

Name location a
I Etime cM 1
2One cM 104
3 One cM 104
4 Cwal cvA8 1

Function Components
Control Variable 20

Main Bid Temp
sum

Y=G*(aO+a1Xl +a2X2+ ..+anXn)
Gothics Variable Coef.

Name location
1 Temv cV1
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I 1

Function Components
Control Variable 21

Pwr 1
sum

Y=G*(aO+alXl+a2X2+...+anXn)
Gothic s Variable Coef.

Name location a
I Efme cM -0.0002778

Function Components
Control Variable 22

Pwr 2
exp

Y=G*(aO+alXl)Aa2X2 or G*(a1X1)AaO
G Gothic s Variable Coef.

_ Name location a
1 Efme cM -0.0002778

Function Components
Control Variable 23

Pwr 3
exp

Y=G*(aO+alXl)Aa2X2 or *(a1X1)AaO
Gothic s Variable Coef.

Name location a
EUme cM -0.00027778

Function Components
Control Variable 24

Pwr 4
exp _

Y=G*(aO+alXl)Aa2X2 or i*(a1X1)^aO
Gothic s Variable Coef.

Name location a
1 Etlme cM -0.00027778
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Function Components
Control Variable 25

Norm Bid Eval
sum

Y=G*(aO+alXl +a2X2+...+anXn)
Gothic s Variable Coef.

# Name location a
1 Cwal cv21 1
2 Cwal cv22 1
3 Cwal cv23 1
4 Cvval cv24 _
5 Cwal cv2O -1

Function Components
Control Variable 26

Norm Bld HT
lf(a1X1+aO<O a1X1+aO=0 a1Xl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothic s Variable Coef.

# Name location a
1 Cvval cv25 I
2 Zero cM 1
3Zero cM I
4 Cwai cv25 1.4629

Function Components
Control Variable 27
Norm Bld Ht Load

if(alXl+aO<O a1X1+a0=0 a1X1+aO>O)
Y=Ga2X2 Y=Ga3X3 Y=Ga4X4

Gothic s Variable Coef.
Name location a

I Etime cM 1
2 Cwal cv26 1
3 Cwal cv26 1
4 Zero cM I

.

_ _ _ I I__ _ _ I _ _ 1
.1. _________
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Function Components
Control Variable 28

RRAFC123
If(alXl+aO<O a1Xl+aO=0 alXl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4

Gothics Variable Coef.
_ Name location a

1 EtIme cM 1
2 Cwal cv29 1
3 Cwal cv30 1
4Cvval cv3O

Function Components
Control Variable 29

RRAFC12377
ffunc

Y=G*Interp(X1 ,tableX2)

| Gothic s Variable Coef.
Name location a

1 Temv cV4 1
2- DC2 1

Function Components
Control Variable 30

RRAFC12384
tfunc

Y=G*Interp(X1 ,tableX)

Gothic s Variable Coef.
Name location a

1 Temv cV4 1
2- DC28 =

Function Components
Control Variable 31

RRAFC4
lf(alXl+aO<0 alXl+aO=0 alXl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothic s Variable Coef.

Name location a

I Etime cM 1
2 Cwal cv32 1
3 Cwal cv33 1
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4 Cvval C SI3'

Function Components
Control Variable 32

RRAFC478
ffunc

Y=G*interp(X1 ,tableX2)
Gothic s Variable Coef.

Name location a
lTemv cV4 1
2- DC3 I

Function Components
Control Variable 33

RRAFC487
tfunc

Y=G*interp(X1,tableXZ)
Gothics Variable Coef.

Name location a
1 Temv .cV4
2- DC29 i

Function Components
Control Variable 34

RRAFC5
If(alXl+aDO0 alXl+aO=0 a1X1+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothics Variable Coef.

Name location a
Etime cM 1

2 Cvval cv35 1
3Cvval cv36 1
4 Cvval cv36 I

Function Components
Control Variable 35

RRAFC578
ffunc

Y=G*lnterp(X1 ,tableX2)
ZI Gothic s Varlable Coef.

Name location a
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1 |Temv Wc4|1|
21 -DC4

Function Components
Control Variable 36

RRAFC584
ffunc

Y=G*Interp(XI,tabl eX2)
Gothic s Variable Coef.

Name location a
I Temv cV4 1
2- DC30 1

Function Components
Control Variable 37

RRAFC89
if(alXl+aO<O aIX1+aO=O alXI+aO>O)

Y=Ga2X2 YGa3X3 Y=Ga4X4
Gothic s Variable Coef.

Name location a
I EUme cM 1
2 Cvval cv38 1
3 Cvval cv39 1
4 Cwal cv39 1

Function Components
Control Variable 38

RRAFC8978
ffunc

Y=G*interp(Xi ,tableX2)
_ Gothic s Variable Coef.

Name location a
I Temv oV1 1
2- DC6 1

Function Components
Control Variable 39

RRAFC8984
tfunc

Y=G*interp(X1 ,tableX2)
Gothic_s I Variable Coef.
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Name location a
I Temv cV1
2 . DC31 ._ 1

Function Components
Control Variable 40

RRAFC1011
If(alXl+aO<0 alXl+aO=0 aIXI+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothic s Variable Coef.

Name location a
1 Etime cmiv
2 Cvval cv41 1
3 Cvval cv42 1
4 Cvval cv42 1

Function Components
Control Variable 41

RRAFC101178
ffunc

Y=G*Interp(X1,tableX2)
Gothic s Variable Coef.

Name location a
1 Temv cV1
2- DC7 1

Function Components
Control Variable 42

RRAFCIOII84
ffunc

Y=G*interp(X ,tableX2)
Gothic s Variable Coef.

Name location a
1 Temv cV1 1
2- DC32

Function Components
Control Variable 43

RRAFC12
If(aIXl+aD<O alXI+aO=0 alXl+a>)0)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
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Gothic s Variable Coef.
Name location a

1 Etime cM *
2 Cvval cv44 1
3 Cvval cv45 1
4 Cwal cv45 1

Function Components
Control Variable 44

RRAFC1278
ffunc

Y=G*Interp(X1,tableX2)
Gothic s Variable Coef.

Name location a
I Temv cV1 i
2 DC8 1

Function Components
Control Variable 45

RRAFC1284
ffunc

Y=G*lnterp(X1,tabl -X2)

Gothic s Variable Coef.
# Name location a

I Temv cV1 1
2- DC33 1

Function Components
Control Variable 46

RRAFC1314
if(aIX1+aO<0 a1XI+a0=0 aIXl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothic_s Variable Coef.

Name location a
1 EUme cM 1
2 Cwal cv47 1
3 Cwal cv48 1
4 Cvval cv48

Function Components
Control Variable 47
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RRAFC131478
ffunc

___________ Y=G*interp(X Il,tabie 2 _ _ _ _ _ _

Gothic s Variable Coef.
# Name location a

I Temv cV1 1
2- DC9 1

Function Components
Control Variable 48

RRAFC1 31484
ffunc

Y=G*interp(X1,tableX2)
Gothic s Variable Coef.

# Name location a
1 Temv cV1 1
2- DC34 1

Function Components
Control Variable 49

RRAFC1517
if(alXl+aO<0 alXl+aO=O alXl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothic s Variable Coef.

_ Name location a
1 Etme cM 1
2 Cwal cv5O 1
3 Cvval cv51
4 Cwal cv51 1

Function Components
Control Variable 50

RRAFC1 51778
ffunc

Y=G*interp(X1 ,tableX2)
Gothic s Variable Coef.

Name location a
1 Temv cV1 1
2- DC10

Function Components
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Control Variable 51
RRAFC151784

ffunc
Y=G*lnterv(X1.tableX2)

Gothic s Variable Coef.
#_ _ = Name location a

1 Temv cV1 1
2- DC35 I

Function Components
Control Variable 52

RRAFC192078
lf(alXl+aO<O alXl+a=00 alXl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothic s Variable Coef.

Name location a
EiUme cM I

2 Cvval cv53 I
3 Cvval cv54 1
4 Cwal cv54 I

Function Components
Control Variable 53

RRAFC192084
tfunc

Y=G*interp(X1,tableX2)
Gothic s Variable Coef.

_ Name location a
1 Temv cV1 1
2 - DC11 1

Function Components
Control Variable 54

RRAFC192084
ffunc

Y=G*interp(X1,tableX2)
Gothic s Variable | Coef.

Name location a
Temv cV1

2 DC361
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Function Components
Control Variable 55

- *DP
sum

Y=G*(aO+alX1+a2X2+...+anXn)
Gothic s Variable Coef.

Name location a
1 P cV6 1
2 P cV2s1 1

Function Components
Control Variable 56

0%VIV Flow
ffunc

Y=G*interp(XI,tab leX2)
Gothic s Variable Coef.

# Name location a
Cvval cv55 1

2- DC47 1

Function Components
Control Variable 57

25%VIV Flow
tfunc

Y=G*interp(Xi,tableX2)
Gothic s Variable Coef.

# Name location a
1 Cvval cv55 1
2- DC12 1

Function Components
Control Variable 58

Selector
If(alXl+aO<O a1X1+a0=0 alXl+aO>O)

Y=Ga2X2 Y=Ga3X3 Y=Ga4X4
Gothics Variable Coef.

Name location a
I CwaI cv9 1
2 Cwal cv56 1
3 Cwal cv57 1
4Cvval cv57 1
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Function Components
Control Variable 59

Fan Efficiency
mult

Y=G*(a1X1*a2X2*...*anXn)
Gothic s Variable Coef.

Name location a
I Vfanf cf1Q 1
2 Dpjnc cJIl 1

Function Components
Control Variable 60

Fan Heat
sum

Y=G*(aO+alX1+a2X2+...+anXn)
GothZc_s Variable Coef.

Name location a
One cm

2 Cvval cv59 -
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Run Control Parameters (Seconds)

Time DT DT DT End Print Graph Max Dump Phs Chng

Dom Min Max Ratio Time Int Int CPU Int Time Scale

1 0.000001 0.1 IE+12 0.1 50 0.1 600 0 DEFAULT
2 0.000001 0.1 1 10 50 0.1 3600 25 DEFAULT

3 0.000001 1 1 3600 50 2 600 0 DEFAULT

4 0.000001 1 1 9000 50 50 3600 86400 DEFAULT
5 0.000001 I 1 86400 1oooo 1000 1000001 100000 DEFAULT
6 0.001 10 1 5500000 1000000 3600 1000000 1000000 DEFAULT
7 0.001 10 1 7500000 1000000 3600 1000000 1000000 DEFAULT

8 0.001 10 . 110000000 1000000 3600 1000000 1000000 DEFAULT
9 0.001 10 1 15000000 1000000 3600 1000000 1000000 DEFAULT

Solutlon Options

Time Solution Imp Conv Imp her Pres Sol Pres Conv Pres Iter Differ Bum

Dom Method Limit Limit Method Limit Limit Scheme Sharp

I SEMI-IMP 0 1 DIRECT 0 1 FOUP 0

2 SEMI-IMP 0 1 DIRECT 0 1 FOUP 0
3 SEMI-IMP 0 1 DIRECT 0 1 FOUP 1 0

4 SEMI-IMP 0 1 _ DIRECT 0 1 |FOUP 0

5 SEMI-IMP 0 1 DIRECT 0 1 IFOUP 0

6 SEMI-IMP 0 1 DIRECT 0 1 FOUP 0

7 SEMI-IMP 0 1 DIRECT 0I 1 FOUP 0

8 SEMI-IMP 0 1 DIRECT 0| 1 |FOUP 0
9 SEMI-IMP 0 1 DIRECT 0| 1 |FOUP I 0
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Run Otions
Option Setting.

Restart Time (sec) 0
Restart Tlme Step# 0
Restart Time Control NEW
Revaporization Fraction DEFAULT
Fog Model OFF
Maximum Mist Density (Ibm/ft3) DEFAULT
Drop Diam. From Mist (in) DEFAULT
Minimum HT Coeff. (B/h-ft2-F) 0
Reference Pressure (psia) IGNORE
Forced Ent. Drop Diam. (in) DEFAULT
Vapor Phase Head Correction INCLUDE
Kinetic Energy IGNORE
Vapor Phase INCLUDE
Liquid Phase INCLUDE
Drop Phase INCLUDE
Force Equilibrium IGNORE
Drop-LIq. Conversion INCLUDE
QA Logging OFF
Debug Output Level 0
Restart Dump on CPU Interval (sec) 3600
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CALCULATION DESIGN VERIFICATION PLAN:

1. Verify that the overall approach and methodology are correct and reasonable
2. Verifythatthe design input and the source references used are correct andreasonable
3. Verify that the assumptions are reasonable
4. Verifythat the results are correct and reasonable

(PrintName andSign)

Originator: Paul Hansen . "t Date: ? 2810 0

Approver: Ralph Schwartzbeck A Z_ ,7 Date: 9/ ,

, eg&
CALCULATION DESIGN VERIFICATION SUMIARY:

Verification Scope:
The scope includes verification that the overall approach is reasonable, that the report method is acceptable, and that the
equations and references used are properly applied. The input data and assumptions were reviewed for accuracy and
applicability. The scope also includes verification that the results are correct and reasonable.
Methods:
The report was reviewed using the design review method. Design inputs were reviewed for correctness and to verify
their validity. The reference calculation was reviewed to ensure the information was correctly extracted. The
assumptions were reviewed to ensure they are reasonable. The overall approach and methodology was reviewed to
ensure it is correct and reasonable. The math was verified to ensure arithmetic results were correct. The GOTHIC input
file was reviewed to verify that the inputs were entered correctly. The report results were reviewed to ensure they are
correct and that the output is reasonable when compared to the input
Results:
The overall approach and methodology was found to be correct and reasonable. The appropriate formulae and data were
correctly extracted from the reference calculation. The arithmetic was checked and verified to be correct. Numerical
values were design verified using a calculator. The GOTHIC input file was correctly populated by the inputs developed
within the report. The report results are reasonable and correct and are consistent with similar calculations performed in
the past.
Conclusions:
Based on this review, this report is acceptable in the determination and presentation of the input parameters discussed in
the purpose section of the document.

Based On The Above Summary, This Report Is Determined To Be Acceptable.

(Pr/Entgramv~nd Sign)

Design Verifier: F. Bivins Calhoun m I;3(. Q |Date: S'L 8 -o°

Others: Date:
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ITEM CHEICKIS ITEMS YES NO N/A

Design Inputs - Were the design inputs correctly selected, referenced (latest l E
revision), consistent with the design basis and incorporated in the calculation?

2 Assumptions - Were the assumptions reasonable and adequately described, justified 0 E
and/or verified, and documented? _

3 Quality Assurance - Were the appropriate QA classification and requirements 0 o
assigned to the calculation?

Codes, Standard and Regulatory Requirements - Were the applicable codes,
4 standards and regulatory requirements, including issue and addenda, properly E E 0

identified and their requirements satisfied?

5 Construction and Operating Experience - Have applicable construction and 0 E] El
operating experience been considered?

6 Interfaces - Have the design interface requirements been satisfied, including
interactions with other calculations?

7 Methods - Was the calculation methodology appropriate and properly applied to A l
satisfy the calculation objective? .

Design Outputs - Was the conclusion of the calculation clearly stated,. did it
8 correspond directly with the objectives and are the results reasonable compared to the 0 E El

inputs? - *

Radiation Exposure - Has the calculation properly considered radiation exposure to El El 0
the public and plant personnel?

Acceptance Criteria - Are the acceptance criteria incorporated in the calculation
10 sufficient to allow verification that the design requirements have been satisfactorily 0 El

accomplished? _

Comments:

Editorial comments only. The report is technically correct and suitable for use as design input.
The design review considered not only the checklist items identified above, but all basic questions posed by ANSI
N45.2.1 1-1977.

(Prnt~ameeaSign)

Design Verifier: F. Bivins Calhoun m 5T6 LJLL. I | Date: 5- 2R -O

Others: Date:
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In this fom the equation exprcsscs the bmc in total Lead of tho air. Multipyn
13q. (II -1) by sY8, giv

pal P

which is an expressio for thb cacrzy iMpited to the f. Mulgpllctlon of 1q. (11-
is) by the m 1low rata of tho air produces an eoprsslol for the twlpotl *r
imparted to the sir.

t Z~e i( 1-2)

The statcpowsr Is the part of the total power that is used tp produce the change In
stadc head.

W. W P (11-3)

Fan lfficlency may be copreigd [n two waysm Tn totalfan effideiy Is th tatin of
total air power to the shaft power input.

MMOI- Yo(11-4)
etSF ¢~PA 4PWM

I ternns volmel ow ratc Eq. (114) becomes

W P~ " (11-4a)
* vhere

volume ow at- ft/min or m'/a
" - Pz - Shanc fi total prse tlbf/ttora P

* -aaft power, (ft4f)/min or W
It Wabecn common praccc In the Unitd S as for to be In f nm , (P.

-Pe to beb in cof wt, at f W i I epower. speciacase,

6350P.)a (11-4b)

*The atloifn qfidecy Is the ratio of the static air powcr to fte shaft power input.

WA PVAAtl5
where the Mane coasisten units ar used as withEq. (114a). Using the units of Efq.
(11-4b), we get

6S , .. -3
, . __ _ ..... _



-

AfI-X--o /-og-
em, 3-381P/ P-I

{AcfdIoI E

r"-. Calc.No. WS129-CALC-001
, -4 CAL(DULATION COVER SME1T Rev. 2

ENFRCON SERVICES, INC. rage No. I of 150

COLUMBIA STATION GOT11IC SBCONDARY Client: ENERGY NORTIWEST
Title: CONTAINMENTIDRAWDOWNMODEL (Safty

Related) Project: WS129

ITEM COVER SIEETITEMS YES NO

1 Does this calculation contain any assumptions That require confunmation? tlf YES, identify thc C 0
assumptions.)

2 Does this calculation serve as an "Alternate Calculatin"? (If YES, identify the design verified El 0
calculation.) Design Verified Calculation No. _

3 Does this calculation supersede an existing calculation? (If YES, identify the superseded C 0
calculation.) Superseded Calculation No. _-

SCOPE OF REVISION: Editorial and Formatting Changes and Minor Calculation Changes Only.

REVISION IMPACT ON RESULTS: These changes did not impact the results; that Is there were no methodology
or technical changes to the calculation. Therefore, the Design Verification performed for Revision 0 remains
applicable.

PRELIMINARY CALCULAflON M ]AL CALCULATION.0

(Pr/ntName and Sign)

Originator: Paul N. Hansen Date: '7/2el°o
Design Verifier F.Bivins Calhoun I , , Date: ?-2O-o'{
Approver:RalphSchwartzbeck Date: q -2. -e
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CALCULATION REVISION STATUS

REVISION PATE DESCRIPTION

0 Initial issue

1 6/03/2004 Minor Editorial Changes

2 9/28/2004 Minor Editorial and Calculation Change that introduced no impact

PAGE REVISION STATUS

PAGE NO. REVISION PAGE NO. REVISION PAGE NO. REVISION PAGE NO. REVISION

1-2 2 43 2 82 0 98 1

3-5 0 44-53 0 83-85 1 99 1

6-9 1 54-56 1 86-90 0 100-101 0

10 2 57 0 91 1 102 1

11-12 0 58 1 92 0 103-118 0
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15-18 0 61-62 1 94 0 122 2

19 1 63-64 0 95 1 123-124 0

20-27 0 65-70 1 96 0 125 1

28-30 1 71-76 0 97 1 126-150 0

31-35 0 77-78 1

36-37 2 79-80 0

38-42 0 81 1

APPENDIX REVISION STATUS

APPENDIX NO. PAGE NO. REVISION APPENDIX NO. PAGE NO. REVISION

1 57-60 2 4 All 0

2 All 0 5 All 0

3 All 0 6 All 0
7 All 0
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CALCULATION DESIGN VERIFICATION PLAN:

1. Verify that the overall approach and methodology are correct and reasonable
2. Verify that the design input and the source references used are correct and reasonable
3. Verify that the assumptions are reasonable
4. Verify that the results are correct and reasonable

(Print Name and Sign)

Originator: Paul Hansen Date: 9 28/°

Approver: Ralph Schwartzbeck Date:

CALCULATION DESIGN VERIFICATION SUMMA/Y:

Verification Scope:
The scope. includes verification that the overall approach is reasonable, that the calculation method is acceptable, and
that the equations and references used are properly applied. The input data and assumptions were reviewed for accuracy
and applicability. The scope also includes verification that the results are correct and reasonable.
Methods:
The calculation was reviewed-using the design review method. Design inputs were reviewed for correctness and to
verify their validity. The referenced design drawings were reviewed to ensure the information was correctly extracted.
The assumptions were reviewed to ensure they are reasonable. The overall approach and methodology was review to
ensure it is correct and reasonable. The calculation section was reviewed to ensure the appropriate formulae and data
were correctly extracted from their references. The Mathcad formulas were reviewed to verify that the equations were
accurately entered. The math was verified to ensure arithmetic results were correct. The GOTHIC input files were
reviewed to verify that the inputs were entered correctly. The GOTHIC modeling method was reviewed for
appropriateness. The calculation results were reviewed to ensure they are correct and that the output is reasonable when
compared to the input.
Results:
The overall approach and methodology was found to be correct and reasonable. The appropriate formulae and data were
correctly extracted from the references. The arithmetic was checked and verified to be correct. Formulas were
identified and accurately entered into Mathcad. Numerical values were design verified using a calculator. The
GOTHIC input file was correctly populated by the inputs developed within the calculation. The GOTHIC modeling
method are appropriate for this application. The calculation results are reasonable and correct and are consistent with
similar calculations performed in the past.
Conclusions:
Based on this review, this calculation is acceptable in the determination and presentation of the input parameters
discussed in the purpose section of the document.

Based On The Above Summary, The Calculation Is Determined To Be Acceptable.

(fn Nitreand Sign)

Design Verifier: F. Bivins Calhoun III F (S. i. | Date: '- 25 -q

Others: Date:
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CHECKLISTITEMS YES NO N/A

1 Design Inputs - Were the design inputs correctly selected, referenced (latest
revisio), consistent with the design basis and incorporated in the calculation?

2 Assumptions - Were the assumptions reasonable and adequately described, justified 0
and/or verified, and documented?

Quality Assurance - Were the appropriate QA classification and requirements 0
assigned to the calculation?

Codes, Standard and Regulatory Requirements - Were the applicable codes,
4 standards and regulatory requirements, including issue and addenda, properly r E 0

identified and their requirements satisfied?

5 Construction and Operating Experience - Have applicable construction and 0 E
.___ operating experience been considered? -

6 Interfaces - Have the design interface requirements been satisfied, including
interactions with other calculations?

Methods - Was the calculation methodology appropriate and properly applied to El E
7 satisfy the calculation objective?

Design Outputs - Was the conclusion of the calculation clearly stated, did it
8 correspond directly with the objectives and are the results reasonable compared to the *0 E El

inputs?

. Radiation Exposure - Has the calculation properly considered radiation exposure to a 0
the public and plant personnel?

Acceptance Criteria - Are the acceptance criteria incorporated in the calculation
10 sufficient to allow verification that the design requirements have been satisfactorily E E 0

accomplished?

Comments:

PrI 'ame adSign)

Design Verifier: F. Bivins Calhoun m | Date: 9- 2.9-o y

Others: Date:
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PURPOSE

The purpose of this calculation is to document the analysis inputs and results of the Columbia Station
Secondary Containment drawdown analysis.

APPROACH

The approach used to develop this model starts with the original model documented in Reference 3.2. A
number of sensitivity studies were performed to develop a full understanding of the phenomenon associated
with the analysis. These sensitivity studies start with a single volume model, and add complexity one step
at a time. The complexity is simply the addition of modeling features, such as internal heat sources, heat
absorbing structure (thermal conductors), and wind pressure effects. Additional modeling features such as
these are added one at a time to ensure that they were fully understood. The intent of this effort is to
develop a multi-node model that will adequately represent the Columbia Generating Station Secondary
Containment drawdown analysis.

As the model was developed, a number of sensitivity reports were generated. These sensitivities produced
lessons learned and were used in the overall model development. Since these evaluations are sensitivity
studies, there was no intention to go back and revise each case as new information was developed. The
final model developed in this manner, will be completely independent of the model documented in
Reference 3.2 and will act as a stand alone document.

RESULTS

A number of results are produced as part of this calculation. These are divided into short term and long
term analysis. The short term analysis determines the time for the SGTS to restore the Secondary
Containment Reactor Building pressure below the negative 0.25inch of Water Gauge. As part of the short
term study there are eight sets of results documented in Table 51. These eight cases where developed to
determine the bounding outside temperatures, wind direction and leakage distribution (leakage split). It is
demonstrated by the results in Table 51 that with cold outside air and wind from the easterly direction a
bounding result was produced given a 70/30 leakage roof to railroad door distribution. Under these
conditions the SGTS would require 872 seconds to restore the Secondary Containment Reactor Building to
below negative 0.25inch of Water Gauge.

This bounding case number 3 was used to perform the long term analysis. A total of four long term
evaluations are conducted each with a different start time for the fuel pool cooling system. The results of
the long term analysis are depicted in Figures 7 through 22. The full set of results are provided in
Appendix 7.
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CONCLUSIONS

The results of this evaluation demonstrate the ability of the SGTS system to restore and maintain the
Secondary Containment Reactor Building pressure below negative 0.25inch water gauge. The sensitivity |
studies performed as part of the main body of this calculation demonstrate that the 70% to 30% split of
leakage between the upper and lower portions of the containment provide the bounding condition. This
split is considered to be conservative based on plant specific testing, which demonstrated that leakage into
the building is predominantly from the roof elevation.The cold outside air temperature condition produced
a more bounding result than the warm outside air. Under worst case conditions the SGTS can restore the
Secondary Containment Reactor Building Pressure back below negative 0.25inch water gauge within
872 seconds. The fuel pool cooling system must be started within 24 hours to ensure that the Secondary
Containment Reactor Building Pressure can be maintained below negative 0.25inch water gauge for long
term response of the building.
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ASSUMPTIONS

GENERAL ASSUMPTIONS
1.1 No credit is taken for secondary containment outleakage. This assumption is based on the

guidelines provided in Reference 1.1, which specifically states the following.

"No credit should be taken for secondary containment outleakage."

1.2 The wind speed to be assumed will be based on the extreme wind speed for the region
that exceeds the 95% compliance value for the time as defined in Reference 1.12. The
17.2 mph at 33 feet value is selected as the high value documented in Reference 1.12.

The guidelines provided in Reference 1.1 state the following. "The negative pressure
differential to be maintained in the secondary containment and other contiguous plant
area should be no less than 0.25 inches (water) when compared with adjacent regions,
under all wind conditions up to the wind speed at which diffusion becomes great enough
to assure site boundary exposures less than those calculated for the design basis accident
even if exfiltration occurs."

In addition, the guidelines provided in Reference 1.25 state the following:

"The effect of high winds on the ability of the secondary containment to maintain a
negative pressure should be evaluated on an individual case basis. The wind speed to be
assumed is the 1-hour average value that is exceeded only 5% of the total number of
hours in the data set. Ambient temperatures used in these assessments should be the 1-
hour average value that is exceeded only 5% or 95% of the total numbers of hours in the
data set, whichever is conservative for the intended use (e.g., if the high temperatures are
limiting, use those exceeded only 5%)."

The outside temperature to be used in the analysis will be selected from the warm (86 0F)
and the cold (28"F) values provided in Reference 1.12. Sensitivity studies will be used to
determine which value to use for the long term analysis. The value that provides a more
bounding result will be applied.

Based upon the above, this assumption is considered appropriate and conservative.

1.3 Safety Related Room Coolers located throughout the Reactor Building that receive power
from Divisions 1 and 3 will be credited in the analysis. The overall heat transfer
coefficients for these room coolers are assumed to remain constant for the given flow
rates defined in Reference 3.3. It is expected that the variation in the air temperature will
change the overall heat transfer coefficient by no more than 5%. Therefore, the overall
heat transfer coefficient will be reduced by an additional 5% after the reduction to 65% to
account for fouling.

1.4 Flow Path Inputs are documented in Reference 3.7.

1.5 Reactor Building (RB) normal ventilation is excluded from the analysis. In actuality the
normal ventilation is tripped and the supply and outlet valves are closed in 15 seconds
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after the initiation of an accident signal . This is based on the allowable stroke time of the
isolation valves documented in Reference 1.6.
Based on quarterly surveillance stroke times from procedure OSP-CONT/IST-Q702
(Reference 1.22), the following are the nominal actual CLOSING stroke times of the RB
ventilation supply and exhaust valves:

VALVE TESTED CLOSE STROKE TIME, ALLOWABLE LCS Table 1.6.4.2

VALVE CLOSE STROKE ALLOWABLE
TIME LCS

ROA-V-1 6.5 SEC 15 SEC
ROA-V-2 10.4 SEC 15 SEC
REA-V-1 6.6 SEC 8 SEC
REA-V-2 5.2 SEC 8 SEC

During this short time, the flow for both the supply and the exhaust will coast down
toward zero. The mass balance of these two systems will cancel each other.

1.6 The SGTS fan performance characteristics are to be included in this evaluation. The basis
for this assumption is found in Reference 1.1, which states the following.

"Fan performance characteristics should be considered in evaluating the depressurization
of the secondary containment."

1.7 Service water to the room air coolers and fuel pool cooling heat exchanger is assumed to
be 78°F for the first two hours. This temperature represents a bounding average water
temperature for the ultimate heat sink at the beginning of the accident as demonstrated
every 24 hours by plant surveillance (Reference 1.30), which shows an upper temperature
limit of 77 0F. For analysis purposes, after two hours the service water temperature is
immediately increased to 870F for the remainder of the analysis. This conservative
approach is used to accommodate the simplified room cooler modeling approach. This
approach uses tables based on two cooling water temperatures for each room cooler,
rather-than the hourly variations used in Reference 3.6. The use of these temperature
values ignores the benefits of daily changes in ambient temperature and solar heat gain
that allow for the cooling of the ultimate heat sink as demonstrated in Reference 3.6. In
effect, a constant ambient condition is used, which is consistent with Reference 1.25,
Section 4.3.

1.8 SGTS fan discharges to the elevated release (Reference 2.10). Any pressure reduction
associated with wind effects is not credited. Since the elevated release exhausts upward
from the roof of the building, it is appropriate to consider a negative or zero wind pressure
contribution. The zero value will be applied in this analysis. This assumption is used to
bound the discharge pressure of the fan and thus its most limiting performance condition.

1.9 The SGTS Fan Performance is assumed to be based upon the vortex damper at 25%
Closed. For the purpose of this calculation, the SGTS fan will be considered to be
running at 4800ACFM. This value is the indicated reading or ICFM as seen on the flow
recorder in the control room. As shown in Reference 3.8, the upper limit of the fan is
5378 ICFM. Using the uncertainties and margin, the ICFM is reduced to 4800 ICFM.
Additional margin is realized in using the indicated flow as actual flow in the SGTS.
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Using the correction factors for the SGTS Annubar flow sensor, Reference 3.10, at 70%
Relative Humidity (RH) and 105TF temperature (design RH and heat from the SGTS
heaters), the actual SGTS fan flow would be 5446 ACFM.

The 25% closed value was selected to provide a conservative response for the building
pressure returning below the negative 0.25inch minimum requirement. This is considered
conservative, since when the system first starts it is expected that the vortex damper
would be fully open.

1.10 The ability of the SGTS to establish the desired negative pressure is based on the greatest
negative effect caused by the wind, while the boundary conditions (used to determine
inleakage) will use the average pressure for the four sides. In terms of measurement and
control, the negative value is bounding since the SGTS is attempting to drive the building
pressure to a value of 0.25 inH20 below that which it measures and therefore, the inside
pressure to be controlled is forced to a lower absolute value. The implementation of the
control system in the plant compensates for the location of the pressure sensors and the
design atmospheric conditions by setting the setpoint at 1.7 inH20 (based on the
Analytical limit of -0.71 inH20 per Reference 3.15) below that which is measured at
most limiting location. Similarly, the GOTHIC models' success will be measured by the
greatest negative effect caused by the wind, while the boundary conditions will use the
average pressure for the four sides.

This is not as great a contradiction as it may sound since the building will in fact
experience these different wind pressure effects across its surface, and the pressure
control evaluates all four sides and uses the most limiting.

The one exception to this approach is the leakage at the railroad door where only one side
of the building is involved with leakage.

1.11 The Leakage Flow Split between the upper and lower elevations of the reactor building is
assumed to be 70% to 30% split. The selection of this conservative split is established
based upon specific testing that was done for Columbia Station to determine the relative
leakage at different locations into the building. The testing, Reference 1.20, produced a
set of results that indicate that leakage from the railroad door is around 10% of the total
Reactor Building Secondary Containment Leakage. Since the differential pressure at the
railroad door elevation is higher, as demonstrated in the calculation inputs development, a
greater leakage assumption at this elevation is conservative. This will be demonstrated
further in the analysis runs where a sensitivity study on the flow split will be conducted.

1.12 The initial temperature of the volumes in the three volume model is 75 0F for the main
building, refueling floor and the pump rooms. The initial temperature of the volumes are
based on a reasonable operational temperature for the reactor building. The initial
temperature is based on a review of the normal ventilation system operation using the
initial outside ambient air condition specified for this analysis.

1.13 The Fuel Pool Cooling system is started manually by control room operators. Since
actions are required to put this system into service by realigning the Standby Service
Water (SW) system. The current requirement is to place the system into operation when
the 125TF pool temperature limit is reached if the normal cooling is lost and not expected
to be restored. No time limit is stated. Sensitivity studies will be performed to determine
what delay if any is acceptable. The criteria associated with an acceptable delay is based
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on the ability to maintain the secondary containment reactor building below negative
0.25inch water. It is important to note that other restrictions on fuel pool temperature
such as fuel temperature and fuel pool structural limits may be more bounding. The delay
time established for this analysis may not be acceptable for these other considerations.
However, if the other considerations require an early start of the fuel pool cooling system,
then the assumption used for this analysis would be bounding since an earlier start time
would be required.

1.14 For the purpose of calculating boundary and initial conditions, the ground level pressure
is assumed to be 14.696 psia.

1.15 The roof level leakage point is assumed to be 1 foot below the reported roof elevation.
This elevation is selected to provide an upper limit on the wind velocity, which will
produce a pressure effect on the corrugated sides of the upper reactor building.

1.16 The ECCS room coolers are available to provide cooling 300 seconds after the start of the
event. This value is based on the sequence of events documented below.

0 seconds LOOPILOCA/SW Pump Trips
15 seconds DG Load/ECCS Room cooler fans start/Begin SW start sequence
123 seconds SW-P-1A start
128 seconds SW-PS-IA at 52psigISW-V-2A starts to open
142 seconds SW-V-2A stops at 20% open for time delay
190 seconds SW-V-2A continues opening
300 seconds Full flow in the ECCS room coolers

1.17 The SGTS fan is assumed to start 120 seconds following the LOOP/LOCA.

1.18 The SGTS fan flow is assumed to be limited to 4,800 ACFM.
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VOLUME ASSUMPTIONS

2.1 The total air volume used for Secondary Containment Drawdown analysis is
conservatively developed by maximizing the air volume. This conservatism is
accomplished using the volume information documented in Reference 3.1. This
assumption is based on two basic issues associated with the drawdown analysis. As
addressed by Reference 1.1, the allowable leakage is based on one air change per day.
Therefore, the larger the air volume assumed the larger the air change per day that is to be
expected. The second is that the larger the air space volume the more mass that must be
removed to reduce the pressure.

2.2 The volume of the fuel pool is excluded from the air space volume calculation. It is,
however, included in the GOTHIC thermal inputs to represent the fuel pool. Although
assumption 2.1 identifies the benefit of an over estimate of the air space, the additional
conservatism associated with counting the fuel pool is not warranted.

2.3 The secondary containment is modeled as three nodes. The first of these nodes is the
pump rooms located on the 422.25' elevation; the second is the main building volume of
the reactor building including the railroad bay up to the refueling floor; and the third is
the refueling floor. This nodalization was selected to represent the major separations
within the reactor building. The refueling floor is selected as one of the volumes since it
contains a spent fuel pool and has associated with it, the upper RB siding, which is one of
the leakage paths to the outside environment. The pump rooms are all located at the same
elevation and contain significant thermal heat loads. They are also in communication
with the suppression chamber of the primary containment via heat conduction. The
remainder of the reactor building is generally connected by a large open hatch allowing
for relatively free communication throughout and thus behaving like a single volume.
This region also contains a number of small rooms that contain heat sources and
associated safety related room coolers. Combining these rooms with the remainder of the
building produces a conservative result. This is based on how the impact of the room heat
loads affects the building pressure. Combining these volumes allows the room heat loads
to directly impact the main building pressure and temperature. This modeling approach
also reduces the effectiveness of the associated room coolers ability to remove this heat,
since the resulting temperature is reduced with the increased volume. The air temperature
reduction for the rooms artificially minimizes the temperature difference between the air
and cooling water that services these coolers. Therefore, the heat removal provided by
the coolers is under predicted.

2.4 Any Secondary Containment volume calculated in Reference 3.1 that is associated with
the 422.25' elevation, but not the pump rooms is incorporated into the main building
volume. These volumes are typically associated with stairwells, air locks, and
condensate/CRD pump room areas. The inclusion of these volumes is appropriate and
since they are not directly in communication with the pump rooms their inclusion in the
main building volume is the logical choice. It should be noted that the pump rooms
extend above the 441 ' elevation to the 471 ' elevation.
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DIRECT HEAT INPUT ASSUMPTIONS

3.1 The heat load assumed for the Reactor Building is based on Division I & 3 loads, which
include HPCS, LPCS and RHRA. The use of Division I & 3 loads maximizes the pump
loads to the building, assuming one division of AC power is lost. Pumps and other
auxiliary loads associated with Division 11 are excluded from the list.

3.2 The heat loads documented in Reference 3.3 that are associated with heat transfer from
piping and walls are handled explicitly with heat conductors modeled with GOTHIC.
This assumption provides a more realistic representation of these heat loads and
eliminates excessive conservatism associated with using them as direct heating loads,
which is appropriate for Reference 3.3, but inappropriate for this analysis.

3.3 The spent fuel pool decay heat load is 9,794,000 BTU/hr from the value reported in
CMR 2449 to Reference 3.6. This value is maintained constant for the entire analysis
period, which is considered to be conservative as decay heat will decrease with time.

3.4 The emergency lighting heat loads are assumed to start at approximately 0 seconds and
operate continuously. The power to the emergency lights will be lost until the SL-7 1
bus is re-powered from the emergency diesel generator. This will occur 15 seconds after
the LOOP. The heat load of the lighting will not be reduced by a large amount during the
15 seconds the lighting is off. Assuming the emergency lighting is on at time zero is
conservative.

3.5 The emergency lighting heat loads are assigned to the main reactor building volume. This
is a simplification, but is considered reasonable since the majority of these loads are
located in the main building.

The total emergency lighting load is reported in Reference 3.12 to be 203,700.00 BTU/hr.
The referenced material used to establish heat loads specifies the emergency lighting
loads for certain areas. These are a subset of the 203,700 BTU/hr and are used to reduce
this value when they are explicitly defined. However, in the case when they are reported
as combined values with other loads the lighting is not subtracted as described above.
The net result of this is that these lighting loads are counted twice, once as a portion of the
combined value and once as a portion of the total emergency lighting load.

3.6 The normal lighting is lost immediately and considered to have negligible heat
dissipation.

3.7 Normal operating equipment no longer running during the analysis is assumed to
dissipate heat based on an exponential decay relationship. This relationship is developed
in this calculation.
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THERMAL CONDUCTOR ASSUMPTIONS

4.1 Piping systems that provide heat to the reactor building are modeled as heat conductors.
These are associated with HPCS, LPCS, RHRA, and fuel pool cooling. The heat load
assumed for the reactor building is based on Division I & 3 loads, which include HPCS,
LPCS and RHRA system piping. The use of Division I & 3 loads maximizes the pump
loads to the building. The inclusion of these system piping heat loads follows from the
pump selection.

4.2 The heat loads associated with the ECCS pumps will be modeled with a tube geometry
having an internal temperature boundary condition that matches the Post LOCA
suppression pool temperature response. Since the analysis is an assessment of the
Reactor Building heat gain following a LOCA, it is appropriate to apply the suppression
pool temperature response when accessing the heat loads associated with the system
operation following a LOCA.

4.3 The fuel pool cooling piping will provide a heat source following the start of the fuel pool
cooling system. The internal boundary condition will match the fuel pool temperature.

4.4 Thermal conductors are assumed to be initially in thermal equilibrium with their
boundary conditions. This allows the boundary condition to have a properly established
initial temperature profile.

4.5 For the primary containment thermal conductors, the initial thermal profile will be a
linear profile starting on the interior with the containment temperature and dropping
across the conductor materials to the reactor building temperature. For conductors with
the outside ambient as one of the boundary conditions, the temperature profile will be a
constant value equal to that assumed for the Reactor Building. The reason for this is that
the outside ambient boundary condition is assumed to be adiabatic, as required by
Reference 1.1.

The heat transfer from the building to the surrounding atmosphere is ignored. These
boundaries are treated as adiabatic. This assumption is based on Reference 1.1, which
states the following.

"Adiabatic boundary conditions should be assumed for the surface of the secondary
containment structure exposed to the outside environment."

4.6 Piping insulation is assumed to be Calcium Silicate as reported in Reference 3.3.

4.7 Polyurethane thermal properties are given in Reference 1.31. Fiber Glass properties are
assumed to match that of Glass Wool Packed reported in Reference 1.13. Calcium
Silicate properties are obtained from Reference 1.16.

4.8 The Equipment Pool is assumed to be drained. This is the normal configuration with the
plant operating, which is the assumed conditions at the start of the analysis.

4.9 The primary containment structure that is in communication with the secondary
containment atmosphere will be assigned a convective boundary condition that uses a
temperature profile which corresponds to the most bounding accident profile for the
primary containment (Reference 1.21). To accomplish this the Main Steam Line Break is
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used for the short term response and the Main Steam Line Break, Large LOCA and Small
Break LOCA are used to represent the long term response. This composite temperature
profile is developed in Reference 1.21. The combination profile is a conservative
representation of the containment response, which is the basis for the assumption. The
need to include this type of boundary condition is found in Reference 1.1, which states the
following.

"Heat Transfer from the primary to secondary containment should be considered." This
assumption considers such a phenomena using a bounding temperature profile.

4.10 The Heat Transfer coefficient between the primary containment atmosphere and the
primary containment structure is assumed to offer virtually no resistance to heat transfer
in the early portion of the accident. This is a reasonable assumption since the highly
turbulent blowdown conditions will offer significant heat transfer opportunity in
conjunction with condensation on the containment walls. The long term response
assumes a constant heat transfer coefficient that is smaller. The value is selected to
conservatively represent the heat transfer to the structure. Specifically, the coefficient is
assigned to drive heat into the wall while minimizing the cooling benefit that the
atmosphere may offer later in the event. This approach is consistent with that
documented in Reference 1.1, which states the following.

"Heat transfer from the primary containment atmosphere to the primary containment
structure should be calculated using conservative heat transfer coefficients such as those
provided in Branch Technical Position CSB 6-l."

This analysis will not directly use the CSB 6-1 values, but will maintain the conservative
nature intended by Reference 1.1. The determination of heat transfer coefficients within
primary containment is a dynamic calculation dependent upon fluid and structure
temperatures. Further complicating the calculation is the condensate rate, which is
influenced by the number of non-condensable gases present. Therefore, to properly
implement the CSB 6-1 approach it is necessary to model the primary containment
response in detail. Rather than use this complicated approach, a bounding approach will
be used. The values selected are established in the heat transfer portion of this
calculation.

4.11 Radiant Heat Transfer between the Primary Containment Outer wall and the Secondary
Containment Atmosphere will be accounted for in the analysis. This assumption is based
upon Reference 1.1, which states the following:

" Radiant heat transfer to the secondary containment should be considered."

Radiant heat transfer between other heat structures is ignored as these structures are
typically cooler and exclusion of this feature is deemed to be conservative for this type of
analysis.

4.12 The primary containment wall is assumed to be composed of a steel vessel and concrete.
Any air gap or insulating material is not accounted for as they would serve to hinder the
heat transfer to the Reactor Building. The containment vessel (Drywell Wall Steel Liner)
is assumed to be 1.5 inch carbon steel plate. The actual liner has varying thickness based
on location. In some cases, the thickness is less than 1.5 inches. However, the very
conservative exclusion of the air gap described above allows this simplification without
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any reduction in the models' overall conservative approach.

4.13 The reactor building roof will be treated as an 18 gage steel sheet. All other material
associated with the roof will be ignored. Since the roof is treated as adiabatic, this
assumption will be conservative because the overall heat capacity of the roof will be
reduced. Reducing the heat capacity of the roof forces the model to calculate a greater
amount of energy maintained in the building atmosphere, thus producing a conservatively
higher pressure.

4.14 It is assumed that the temperature in the D104 corridor is 104F. This value is selected to
bound that expected under normal or accident conditions. The convection resistance that
exists between the air in the corridor and the wall is ignored and the boundary condition
of the conductor is set to 1040F. The temperature and the convection assumptions are
used to conservatively minimize heat transfer from the pump rooms to the corridor.

4.15 The wetwell composite profile, Table 37, is composed of the data extracted from
Reference 1.19 up to the end of that curve. The Wetwell composite profile is set at 200TF
for the duration to the end of the analysis. This higher Wetwell composite profile is a
conservative assumption.
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BOUNDARY CONDITION ASSUMPTIONS

5.1 The Terrain in the area of the Meteorological Tower, as well as the Reactor Building, are
judged to be open terrain with scattered obstacles generally less than 30 feet high.

DESIGN INPUTS

1. Wind Speed 17.2 mph
2. Outside Air Temperature 86"F/28 OF
3. Initial Service Water Temperature 77 0F
4. Service Water Temperature is a function of time established in
5. Fuel Pool Cooler Pump Flow 575 gpm
6. Fuel Pool Cooler Service Water Pump Flow 575 gpm

Reference 1.12
Reference 1.12
Reference 1.30
Reference 3.6
Reference 3.5
Reference 3.5

METHODOLOGY

The GOTHIC inputs documented in this calculation are based upon engineering standards and no new
methods or experiments are used in their development. MATHCAD software (Reference 1.26) is used to
calculate these inputs, which is an accepted tool in the industry and used at ENERGY NORTHWEST. The
MATHCAD file is provided in Appendix 1. The inputs are developed specifically for use in the EPRI
GOTHIC 7.1 thermal hydraulic analysis software (Reference 1.2). The analysis portion is performed using
the aforementioned GOTHIC software, which is an industry recognized program for thermal hydraulic
analysis of this type.
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MODELING INPUT DEVELOPMENT

BOUNDARY CONDITION INPUTS:

The boundary conditions to be used in the model were modified to account for the wind conditions and
pressure information calculated in Appendix I and 3. The basis for the pressure and temperature values are
established using ASHRAE methods applied and documented in Appendix I and 3. The resulting
boundary conditions are listed in Tables 4 and 5.

The following discussion provides a derivation of the boundary condition pressures established for the door
and roof line leakage paths. These pressures are calculated as the total stagnation pressure acting on the
building leakage locations. For a given wind speed, wind direction and temperature the dynamic and static
pressures are calculated for the building leakage locations. The first step is to calculate the static pressure
contribution which is a function of temperature and elevation. This is followed by the determination of the
wind pressure contribution which is a function of temperature, elevation and wind velocity.

The relationship used to establish the static pressure outside as a function of height is based on the
Bernoulli equation (Reference 1.32) and is defined as follows.

(Equation 1)
PoElev(EL,Temp) = Patm - p(Temp)*(EL-44lft)*g*C

Where EL is the elevation of the location of interest, Temp is the air temperature, g is the gravity constant
and C is the unit conversion constant. The ground level pressure is Patm at 441 feet.

Patm = 14.696psi (Assumption 1.14)

g = 32.2ft/sec2 (Reference 1.32)

For the static pressure at the top of the railroad door the following values are used.

Twin = 86oF (Design Input 2, Reference 1.12)

ELRRDoor= 441ft + 28ft =469ft (Reference 3.1)

The static pressure at the roof line is calculated in a similar manner using the following values.

Twin = 86°F (Design Input 2, Reference 1.12)

ELRoof = 667ft (Assumption 1.15 and Reference 3.1)

The density of the air is calculated using the ideal gas law (Reference 1.32)
p(860F) = 0.0731b/ft3

The static pressure at the door elevation 469ft is

PoElev(469ft, 86°F) = 14.68186psi

The static pressure at the roof elevation 667ft is
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PoElev(667ft, 86 0F) = 14.58189psi

The wind induced pressure effect is calculated using the Bernoulli Equation (Reference 4.2) along with the
appropriate wind pressure coefficients (Reference 4.1) as follows.

This analysis assumes the terrain category of the Met Tower is Category 3
Category 3 (Assumption 5.1).

and the reactor building is also

Table 1 - Terrain Category

Terrain Description Exponent "a" Layer Thickness
Category S

1 Large city centers, in which at least 0.33 1500
50% of buildings are higher than 70ft,
over a distance of at least 6500ft
upwind ____

2 Urban, suburban, wooded areas, and 0.22 1200
other areas with closely spaced
obstructions compared to or larger than
single family dwellings (over a
distance of at least 6500ft upwind)

3 Open terrain with scattered obstacles 0.14 900
generally less than 30ft higph.

4 Flat, unobstructed areas exposed to 0.10 700
wind flowing over a large water body
(no more than 1600ft inland)

These categories are used to establish the appropriate wind velocities at the site as a function of elevation.
The boundary condition'values are developed using the MathCad software. Since this software understands
and converts engineering units, some of the conversions are not explicitly documented in the following
derivations.

(Equation 2)

Pw(V Temp, Hmet, Hbuild, Cp) = Cp * p * (UH (Met, Build, V, Hmet, H build ))2 27.7 1in
L!g psi

Where V is the wind velocity in miles per hour, Temp is the outside air temperature ( 0F), Hmet is the met
tower height (ft) where the wind speed is measured, Hbuild is the height (ft) were the pressure effect is
calculated, Cp is the wind pressure coefficient, Press and Temp are the pressure and temperature used to
establish the air density.
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UH is a function used to convert the measured wind velocity to wind velocity at the point of interest, such
as the door or roof line. Equation 3 provides specifics of the function.

Met = 3 and Build = 3 are the Terrain categories (Assumption 5.1 and Reference 4.1).

Using a met tower wind speed of 17.2 mph, Reference 1.12, the door level velocity is calculated in
Appendix 1 to be 16.809 mph and the roof level velocity is calculated in Appendix I to be 22.517 mph.

(900ft 0.14 HBu ld 0'14
D= VUET tHMe H t 900f) (Equation 3)

The wind pressure coefficient is developed in Appendix 3 of this document. These coefficients are
established for the upper and lower leakage paths as well as the location of instrumentation credited in the
analysis. The wind pressure coefficient is used to account for the wind direction on the surface of the
building. The values used in this analysis are summarized in Table 2. Note that the wind pressure
coefficients for the instrumentation are based on incident angles used in the analysis.
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Table 2 - Local Wind pressure coefficients as a Function of Wind Incident Angle and Location

Building Face Average Local Average Local Average Local Average Local
Wind Incident Wind pressure Wind pressure Wind pressure Wind pressure
Angle coefficient For coefficient coefficient coefficient

Upper Surface Pressure Pressure Railroad Door
Instrument IA4 Instrument 1A3

00 0.638 NOT USED NOT USED 0.517
150 0.63 NOT USED NOT USED NOT USED
300 0.466 0.25 NOT USED NOT USED
45 0 0.238 NOT USED NOT USED 0.5
600 -0.0294 -0.10 NOT USED NOT USED
750 -0.415 NOT USED NOT USED -0.50
go0 -0.738 -0.55 -0.90 -0.85
1050 -0.685 -0.742 NOT USED NOT USED
1200 -0.619 NOT USED NOT USED -0.50
1350 -0.5597 -0.65 NOT USED NOT USED
1500 -0.545 NOT USED NOT USED -0.35
1650 -0.47 NOT USED NOT USED NOT USED
1800 -0.403 NOT USED NOT USED NOT USED

The values provided in Table 2 include information that is used to assess test data used in the development
of the building leakage relationships. These values are applied later in this document. For Secondary
Containment drawdown analysis purposes, two wind directions are evaluated, which include winds from
the East and winds from the South East. The wind coefficients applied to each area of interest is
documented in Table 3.

Table 3 - Vind Pressure Coefficient Assignment and Wind Incidence Angle

Case Upper Upper Upper Upper Rail Road Pressure
Building Building Building Building Door Wind Instrument
South Face North Face East Face West Face Pressure Wind
Wind Wind Wind Wind Coefficient Pressure
Pressure Pressure Pressure Pressure (CpRR) Coefficient
Coefficient Coefficient Coefficient(I Coefficient (Incident (Incident
(Incident (Incident ncident (Incident Angle) Angle)
Angle) Angle) Angle) Angle)

Analysis -0.738 -0. 738 0.638 -0.403 0.517 -0.90
Value Wind (90°) (90°) (0°) (180°) (0°) (900)
Direction Instrument
From East 1A3
Analysis 0.238 -0.5597 0.238 -0.5597 0.5 (450) -0.65
Value Wind (45°) (1350) (450) (1350) (1350)
Direction Instrument
From South 1A4
East (Wind
Angle 135°)

At the door and roof level, the wind induced pressure is calculated as follows for an Easterly wind
direction. This wind direction is assigned a wind angle of 900, and has a 00 incidence angle on the eastern
wall where the Railroad Bay door exists (Refer to Appendix 3 Figure 5).
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Twin = 860F Vwin = 17.2 mph

At the door level, the calculation uses the Railroad Door Coefficient CpRR as follows.
(CpRR(90))p)p(14.6 psi,86F) UH (Met, Build, VWin, HmetLow, ELRRDoor -441 ft)2 27.7 1XiX

( C R ( 0 ) p p 1 . p i 8 )2 * g p s i

= 0.06832in

where

CpRR(90') is the wind pressure coefficient for a wind angle of 90° = 0.517

p(14.696psi,86 0 F) is the density of the air = 0.0731b/ft3

UH is the wind velocity as a function of the terrain conditions = 16.809mph

Met, Build documented in Table 1 = 3,3

measured velocity (VWin) = 17.2mph

Height of the measurement (HmetLow) = 33ft

Elevation of the building where the calculation is perfonurmed (ELRRDoor) = 469ft

TWin = 86 0F

At the roof level, the calculation uses the wind coefficient for each upper face. The Easterly wind has a 0°
incident angle on the Eastern Wall, 90° incident angles for the North and South Walls, and 1800 incident
angle for the Western Wall. As shown in Appendix 1, the wind incidence at the roof level is a weighted
average of the four sides.

CpU(90 0) (- 0.738 - 0.738X149ft) + (0.638 - 0.403X1 33fit) = -0.335
2(149ft + 133ft)

CpU(90)* p(14.696psi,860F) U. (Met,Build,YlVin,HmetLov, ELRoof - 441ft)2 27.7 in
2 psi

=-0.07945in

Where ELRoof is the building elevation where the calculation is performed. ELRoof = 667ft.
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The total pressure for the boundary conditions is the total of the static and wind effect pressures. The
pressure boundary condition at the door is as follows.

14.68186psi + 0.06832in l7=i - 14.68433psi
27.71in

The pressure boundary condition at the roof is as follows.

14.58189psi - 0.07945in =7 i - 14.57903psi
27.71in

Note that when evaluating the success of building pressure reduction efforts, the minimum exterior pressure
is used based on the above relationships applying the minimum wind pressure coefficient for the roof
elevation. Refer to assumption 1.10 for additional discussion.

Table 4 - High Temperature Boundary Condition Inputs Used For Leakage Calculations

Fluid Boundary Conditions
Easterly South

Wind Easterly
Wind

Press. Temp. Press. Temp.

Description (psia) (F) (psia) (F)
Roof Leakage 14.57903 86 14.58052 86

Gound Leakage 14.68433 86 14.68425 86
Elevated Release 14.58189 86 14.58189 86
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Table S - Low Temperature Boundary Condition Inputs Used For Leakage Calculation

Fluid Boundary Conditions
Easterly South
Wind Easterly

Wind
Press. Temp. Press. Temp.

Description (psia) (F) (psia) (F)
Roof Leakage 14.56511 28 14.56678 28
Gound Leakage 14.68294 28 14.68285 28
Elevated Release 14.56832 28 14.56832 28
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INITIAL CONDITION INPUTS:

The control pressure for the secondary containment building at the sensing elevation of 576ft-6in is
calculated and used to establish the building initial conditions. This building pressure is calculated for both
the 95% and 5% temperature values, Reference 1.12. From these values, the initial condition for each of
the building volumes is calculated at the corresponding volume center.

The building initial conditions are established using the outside pressures developed above along with the
outside pressure at the instrument tap for the SGTS elevation 576ft-6in. The approach is to determine the
SGTS control differential pressure that is required to ensure the worst case pressure difference in the
building is 0.25inch WG. The control pressure is evaluated for each of the three elevations of interest,
which include the door, the upper structure and the instrument tap itself.

The mathematical relationship (based on Bernoulli Equation Reference 1.32) used to determine the inside
pressure is provided in Equation 4.

Pinside = Pcontrol - p(TinsideXElevation - 576.5ft)g (Equation 4)

The internal pressure as a function of elevation is simply the pressure at the control elevation (576ft 6in)
adjusted for the elevation change within the building. The arguments used in determining the control
elevation pressure are as follows.

* Tinside is the building temperature
* p is the density of the air based on building temperature
* Elevation is the elevation of the inside pressure being calculated
* g is the gravitational constant
* Pcontrol is the pressure inside the building at the instrument elevation

The control pressure (Pcontrol) is calculated using Equation 5.

Pcontrol = (Poutside + Pwind + APsp) lpsi (Equation 5)
27.71in

The terms included in this relationship are
* Outside Static Pressure (Poutside) defined previously (Equation 1) in the boundary conditions section

of this calculation to be a function of elevation and temperature
* Wind induced pressure increase (Pwind) defined previously (Equation 2) to be a function of wind

direction, wind speed, outside air temperature and elevation.
* Finally, the control setpoint (APsp) is found using a MathCAD Solve routine based on ensuring that

the building pressure satisfies the negative 0.25inch water gauge criteria.

As can be seen, the control pressure is simply the total outside pressure added to the setpoint value.

The setpoint differential pressure (APsp) is selected to ensure that the pressure difference at the three
elevations is maintained at no less than negative 0.25inch WG. I

A MathCAD function is defined to evaluate the setpoint pressure difference value for each of the locations.
Equation 6 shows the relationships used to evaluate the pressure differential based on Equations 1, 2 and 4.
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(Equation 6)

APiPoElev = [{PiElev(TempOut, Templn, H, V,APsp, CpInstrument) - PoElev(H, TempOut)) 27
psi

- Pw(V,TempOut, Hmet, H - ELBuildLow,CpWall)]

where

PoElev(H,TempOut) Outside Pressure Function Based on Equation I

Pw(V,TempOut, Hmet,H -ELBuildLow,CpWall) Wind Pressure Function Based on Equation 2

PiElev(TempOut,TempIn,HV,APsp,CpInstrument) Inside Pressure Function Based on Equation 4

Notice that the function uses two wind pressure coefficients (CpWall and CMInstrument). The first of these
is used to establish the internal pressure based on the control pressure defined in Equation 5. The second is
used to evaluate the wind pressure applied to the wall being evaluated. WVhen considering the instrument
location, these values are the same as illustrated below.
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The mathematical evaluation used to determine the setpoint control is illustrated below. The approach is to
solve for the required APsp value to ensure negative 0.25in pressure difference exists at the roof, railroad
door and instrument locations. Notice that the solve routine requires a seed value, which in this case is -
0.501in. A seed value is provided only to begin the calculations iterative solution. The value has no
impact on the result it simply provides a place to start in obtaining a solution. For each elevation, the
setpoint is solved to satisfy the negative 0.25in criteria. The value to be used will be the minimum of the
three calculated. The example that follows is based on a wind from the East with the "IA3" instrument
providing control of building pressure.

APspWin :=-O.501in

Given

APiPoEle(Tmax,TBuild,ELBuildHighVWin, APspWin, Cplnst(" 1 A3", 90) ,CpUMin(90)) = -0.25in

APspWinU:= Find(APspWin)

Given

APiPoEles(Tmax,TBuild,ELInst,VWin, ePspWin ,Cplnst(" 1A3", 90) ,CpInst(" 1 A3 ", 90)) = -0.25in

I

I

1

1

APspWinI := Find(APspWin)

Given

APiPoEles(Tmax,TBuild, ELKingKongDoorTop ,VWin, APspWin, Cplnst (" 1A3", 90), CpRR(90)) = -0.25 in

APspWinL := Find(ANPsWin) Tmax= 86 Fahr

APspWinL = -0.028 in APspWinU = -0.214 in APspWinI = -0.25 in

Because of the wind pressure coefficient assignment, the instrument location provides the controlling
pressure differential and the resulting initial pressures are calculated using this value.
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The initial pressure of the control volume is calculated as follows.

PInstffin = PiElev(TempOut,Tempin, H, V, APsp, Cplnstrument)

PInstWin = 14.612psi

With the internal pressure established at the instrument location (Pcontrol) the initial pressure in each of the
volumes of the GOTHIC model can be determined using Equation 4. The GOTHIC code assigns the
pressure to the center of the volume, therefore, the center elevation of each of the volumes is calculated as
part of the calculation of the initial conditions.

Volume 1 represents the main portion of the Reactor Building between the pump rooms and the refueling
floor. The instrumentation that measures pressure is included within this volume and the pressure change
between the center of the volume and the instrument location is calculated using the temperature of the
main reactor building volume.

ELCenterVI = ELMain + HTMain/2

ELMain = 441 ft
HTMain= 163.875ft

ELCenterVl = 522.938ft

PinitialConditionVI = 14.612psi + (576.5ft - 522.938ft)(0.0741b/ft 3)(gc)(1ft2/144in2)
PinitialConditionVI = 14.63949psi

Volume 2 is used in support of the SGTS modeling and is within the main volume described by Volume 1.
The volume height and elevation values are arbitrarily established based upon elevations information for
the SGTS system provided in Reference 2.8.

ELCenterV2 = 577ft + I.5ft'2

ELCenterV2 = 577.75ft

PinitialConditionV2 = 14.612psi + (576.5ft - 577,75ft)(0.0741b/ft3)(gc)(1ft21144in2)
PinitialConditionV2 = 14.61125psi

Volume 3

This volume is used in association with cooling water modeling and has an arbitrarily assigned initial
pressure.
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Volume 4 represents the pump rooms at the lowest elevation of the building. The elevation pressure
change associated with the calculation of Volume 4 initial pressure includes both Volume I and Volume 4.
The relationship is divided to accommodate different densities between the two volumes.

ELInst = 576.5ft ELPumpRm = 422.25ft HTPumpRm = 46.75ft

The pump room and main building temperatures are assumed to both be 75 0F and therefore, have the same
density.

PinitialConditionV4 = 14.612psi + (576.5ft-(422.25ft+46.75ft)) )(0.0741b/fe)(gc)(1 ft2/144in 2)
+ (46.75ft/2) (0.0741b/ft3)(gc)(1ft2/144in 2)

PinitialConditionV4 = 14.67933psi

Volume 5 represents the refueling floor at the highest elevation of the building. The elevation pressure
change associated with the calculation of Volume 5 initial pressure includes both Volume 1 and Volume 5.
The relationship is divided to accommodate different densities between the two volumes.

ELInst = 576.5ft ELRefuelFloor = 604.367ft
ELCenterVS = ELRefuelFloor + HTRefuelFloor/2
ELCenterVS = 636.018ft

HTRefuelFloor = 63.303ft

The refuel floor and main building temperatures are assumed to both be 75F and therefore, have the same
density.

PinitialConditionV5 = 14.612psi + (576.5ft-604.367ft )(0.0741b/ft3)(gc)(1 ft2 /144in 2)
+ (604.367ft-636.018ft)((0.0741b/ft3 )(gc)(Ift2 /144in2 )

PinitialConditionV5= 14.58122psi

The resulting initial conditions for the volumes are documented in Tables 6 and 7.

Table 6 -High External Temperature (86 0F) Initial Conditions

INITrLAL CONDITIONS Easterly Wind South Easterly Wind

BUILDING ELEVATION BUILDING BUILDING BUILDING BUILDING
PRESSURE TEMPERATURE PRESSURE TEMPERATURE

Refueling Floor (Volume 5) 14.58122psi 75F 14.58307 75F
Main Building volume (Volume 1) 14.63949psi 75F 14.64134psi 75F
Pump Rooms (Volume 4) 14.67933psi 75F 14.6812psi 75F
SGTS Volume (Volume 2) 14.61125psi 75F 14.6131Opsi 75F
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The Initial Conditions documented in Table 7 are calculated in the same manner as documented above,
however, the cold outside air temperature value of 280F is used.

Table 7 - Low External Temperature (281F) Initial Conditions

INITIAL CONDITIONS Easterly Wind South Easterly Wind

BUILDING ELEVATION BUILDING BUILDING BUILDING BUILDING
PRESSURE TEMPERATURE PRESSURE TEMPERATURE

Refueling Floor (Volume 5) 14.5682psi 7SF 14.5699psi 75F
Main Building volume (Volume 1) 14.62647psi 75F 14.62817psi 75F
Pump Rooms (Volume 4) 14.6663psi 75F 14.66801psi 75F
SGTS Volume (Volume 2) 14.59822psi 75F 14.59993psi 75F
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CONTROL VARIABLE INPUTS
This model uses control variables to calculate the leakage flow and assess building pressure response. To
accomplish the first of these tasks, control variables are used in combination with flow boundary conditions
to establish the volumetric leakage flow at the roof and railroad door leakage points. This approach is
taken to allow for laminar as well as turbulent leakage into the building. Test data is used to develop the
necessary relationships.

Control variables are also used to calculate the pressure difference across the leakage paths. This simple
calculation is required to modify the volume pressure calculated in GOTHIC at the center of the volume to
correspond with the elevation of the leakage path.

LEAKAGE FLOW PATHS CONTROL VARIABLES

The drawdown model includes leakage into the building from two primary locations. These locations are
the corrugated structure above elevation 612ft-10.Sin, Reference 2.21, and the rail road door. The criteria
for establishing these flow paths is the allowable leakage into the building for a given differential pressure
of 0.25inches of water. The volumetric flow associated with this differential pressure is assumed to be one
air change per day per guidance in SRP 6.2.3. For the calculation, the volume selected is based on the
building volume established in this calculation, which has a total volume of 3,424,238.83ft 3. This volume
is calculated in the Volume Inputs section of this document, which corresponds to a leakage flow rate of

3,424,238.83ft3I[(24hr/day)(60minfhr)] = 2378cfm .

The calculation in Reference 3.1 derives a volume of 3.477x10 6 ftW. This value is rounded up to a nominal
value of 3.5x106 ft3. This corresponds to a leakage flow rate of

3,500,000ft3 /[(24 hr/day)(60min/hr)] = 2430 cfln.

This bounding conservative value will be used in the analysis.

The leakage relationship documented in Reference 1.24 specifies that the leakage is based upon a
combination of Laminar and Turbulent flows producing the following relationship.

LeakageFlow = A *.DP + B * a (Equation 7)
where
DP is the pressure differential
A is the laminar flow coefficient and B is the turbulent flow coefficient

To implement this flow model, a leakage flow control variable is linked with the GOTHIC flow boundary
condition. Using this approach, the need to specify flow path criteria is not critical as they are not used to
establish flow into the building. The only issue is to establish a reasonable area to ensure that the velocity
of the entering fluid is not artificial and influencing the model with momentum effects.
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LEAKAGE MODEL DEVELOPMENT

This section of the calculation documents the approach to be used when accessing the leakage flow model.
Reference 1.20 provides data from a test of the secondary containment leakage. Reference 1.24 provides
the basic relationship for a leakage flow correlation (Equation 7) to be used with the data relating the
controlling differential pressure to the leakage flow rate. The data used to develop the coefficients "A"
and "B" used in Equation 7 is provided in Table 8. The first step in this effort is to evaluate the data
developed as part of the secondary containment leakage test. This initial evaluation will be used to
establish an understanding of the data and how it will be applied. This data will be further evaluated using
the pressure modeling methods previously described (Appendix 1). This later evaluation is used to
transform the measured pressure into applied pressures at the roof and railroad door leakage points. Once
the pressure conditions are understood at these locations, the data will be further evaluated to determine the
characteristics of the leakage flow. This characterization of the leakage flow will be used to establish the
Leakage Model used in the GOTHIC analysis.

Table 8 - Reference 1.20 Data

Description Variable Test 1 Test 2 Test 3 Test 4 Test 5 Test 6
Name

Outside TWin 64 66 68 70 72 75
Temperature

Inside Tinside 80.5 82 80 80 79 79
Temperature

Wind Speed VMet 13.52/12.6 7.8/9.9 12.63/14.2 13.6/15.3 13.4/14.2 5.6/7.3
(mph)

SGTS Flow Leakage 2111 2017 2019 2032 2056 2539

Differential APmeasured 0.48 0.448 0.46 0.39 0.448 0.65
Pressure

measured by
Pressure

Instrument
lA4 (inWG)

Wind Direction 175/180 156/170 172/183 177/188 175/185 241/180

The approach to be used in this effort is to correlate the leakage data to the pressure differential at the
roofline and the Railroad Bay Door using the control differential pressure. The first step in this effort is to
convert the control differential pressure to corresponding pressures at the four sides of the roofline as well
as the Railroad Bay door.

The data provided in Table 8 contains a range of wind speeds and directions that may not be directly
related. In addition, the Met Tower height used to measure the values reported is not known. A review of
the data is conducted to determine how to apply this data given the aforementioned uncertainties.

The impact of the values reported in the table will determine the contribution of the leakage that is laminar
versus that which is turbulent. Specifically, the data will establish the coefficients used in the Equation 7
relationship.
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To determine the impact of the uncertainty, an evaluation of the data assuming the measurement was taken
from the high Met Tower height (245feet) and the low Met Tower height (33feet) was conducted. In
addition, the data was evaluated assuming the highest wind speed and the lowest wind speed. Thn
evaluation used the methods that are described below for establishing the characteristics of the leakage.
This evaluation showed that assuming the higher velocity listed in Table 8 is measured from the lower
tower elevation produced the largest laminar contribution of the leakage flows, or greatest "A" coefficient
in Equation 7. The larger the laminar component ('A") the greater the leakage flow rate for a given
differential pressure (DP) as illustrated in Equation 7. The data was used to establish the maximum
laminar component ("A"), since it maximizes the building leakage. Therefore, the analysis that follows
will apply the assumption that the Met Tower measurement is from 33 feet using the highest wind speeds.

With regards to the wind direction, the variability within the tests was considered to be sufficiently small
that the average wind direction could be used. The one exception to this is the data documented in Test #6.
While evaluating the Test #6 data, an inconsistency was revealed between the wind direction and the
measured differential pressure. Specifically, this test produced a fairly high measured pressure differential,
which Is not expected for the instrument "IA4" location for either the reported 1800 value or the average
2100 value. It is, however, consistent with the reported wind direction of 2410. Based on this evaluation,
Test #6 is used assuming the wind direction is rounded to 240°.

A further adjustment of the data is required to address the Issue of indicated versus actual flow documented
for SGTS in Table 8. With regards to the SGTS flow, it is appropriate to adjust the flow values
documented in Table 8 from an Indicated flow to an actual flow using the results of calculation NE-02-92-
06 (Reference 3.14). After the indicated flow is converted to actual it is further adjusted to account for
fluid conditions entering the building from the outside.

The first step is to apply a conservative correction factor to convert the Indicated CFM (1CFM) values
provided in Table 8 to Actual CFM (ACFM) values. The conversion is based on the temperature of the air
at the annubar located downstream of the fan. This temperature value is calculated based on the inlet
temperature with heat added from the 21 kW heater and the fan. For the given flows and temperatures
provided in Table 8 the maximum temperature is calculated in Appendix 1 (page 57) to be 130TF. A
review of the Reference 3.14 data tables indicates that the largest correction factor at the assumed 2
temperature results from 100% humidity for the low barometric pressure (Refer to page 5.009 of Reference
3.14). This value of 1.2053 is applied to the data to obtain the Actual CFM for the test data. This
correction is thus far associated with flow from within the building, while the leakage flow is from outside
the building. The flow is further modified to account for leakage flow from outside the building. The
approach is to simply establish the leakage flow necessary to conserve mass in the building. Therefore,
leakage flow rate is calculated as follows.

Leakage = (1 .2053XSGTiFlow) )o(14. 69 6psi, Thnside)
p(14.696psi,TW~n)

The relationship assumes dry air which was confirmed to be conservative for the analysis by sensitivity
comparison with 100% humidity. The resulting leakage flow rate is included for each of the test cases in
Table 9.
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Table 9 -Revised Test Data

Description Variable Test I Test 2 Test 3 Test 4 Test S Test 6
Name

Outside TWin 64 66 68 70 72 75
Temperature

Inside Tinside 80.5 82 80 80 79 79
Temperature

Wind Speed VMet 13.52 99 14.2 15.3 142 7.3
(mph)

Leakage Flow Leakage 2467 2359 2379 2404 2446 3038

Differential APmeasured 0.48 0.448 0.46 0.39 0.448 0.65
Pressure

measured by
Pressure

Instrument
1A4 inWG) _ _ _

Wind Direction 180 165 180 180 180 240

2

This data is ready for Ifrther evaluation using the pressure modeling methods previously described. The
wind pressure coemicients developed in Appendix 3 and reported in Table 2 are used in this efort to
convert the measured pressure to the local pressure at the Roofline and Railroad BayDoor (Table 10).
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Table 10-Wind pressure coefficients

Test Data Upper Upper Upper Upper Rail Road Pressure
Description Building Building Building Building Door Wind Instrument
(Wind South Face North Face East Face WVest Face Coefficient Wind
Direction Wind Wind Wind Wind (Incident Coefficient
Angle) Coefficient Coefficient Coefficient( Coefficient Angle) (Incident

(Incident (Incident Incident (Incident Angle)
Angle) Angle) Angle) Angle)

Test Data -0.0294 -0.619 -0.545 0.466 -0.35 0.25
Wind (600) (120°) (1500 (300) (150°) (300
Direction Instrument
South (240) 1A4
Test Data 0.63 -0.47 -0.415 -0.685 -0.50 -0.742
Wind (150) (1650) (750) (1050) (75°) (1050)
Direction Instrument
South (165) 1A4
Test Data 0.638 -0.403 -0. 738 -0. 738 -0.85 -0.55
Wind (00) (1800) (900) (900) (900) (900)
Direction Instrument
South (180) 1A4

For a wind direction from the South (1800), the southern side of the building would use a 00 incident angle
and the associated wind pressure coefficient. The Railroad door is on the East side of the building and for a
Southern wind would use the flow coefficient associated with a 900 incident angle and wind pressure
coefficient value at the lower elevation. The details of how these wind pressure coefficients were
developed and assigned are provided in Appendix 3. It should be noted that the test data used Pressure
Instrument "1A4" exclusively.

With these wind pressure coefficients determined for each test condition, it is possible to determine the
wind contribution to the measured pressure differential and establish the corresponding pressure differences
for the four roofline sides and the railroad bay door. The relationships used in this effort are developed and
documented Appendix 1. The mathematical relationships that apply these methods are illustrated below.
To calculate the wind pressure effect the met tower velocity is compensated for elevation and obstructions
as follows, using the previously defined Equation 3.

900ft ) '014 (HBuild 0'4
V HMet) 900fi)

(Equation 3)

For the wind pressure contribution to the control instrument, Hmet is 33 feet and Hbuild is 135.5 feet. For
the upper elevation, Hmet is 33 feet and Hbuild is 226 feet. The railroad bay door calculation will use
Hmet of 33 feet and Hbuild of 28 feet. With the measured velocity converted to the velocity at the
elevation of the pressure instrument ("IA4"), the wind contribution to the pressure measurement can be
calculated. The method used to calculate the wind pressure contribution is outlined in Appendix 1, but is
simply the dynamic pressure portion of the well documented Bernoulli equation (Reference 1.32)
multiplied by the appropriate wind pressure coefficient. Using this approach, the wind pressure effect on
the measured instrument for Test 6 is calculated as follows.
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APWINDMEASURED = (0.25)p(TWin) , 27.7EinH2O (E

The wind pressure contribution to the measurement is calculated specifically so that it can be subtracted
from the measured value, revealing the static pressure difference at the measurement location. The static
pressure contribution can then be modified to represent that expected at the roof elevation as well as the
railroad door. Furthermore, knowing the wind speed and the wind pressure coefficients at different
locations on the building, the wind pressure can be calculated for those locations and added to the corrected
static pressure values. This allows the establishment of the wind pressure differences on the leakage
locations that correspond with the test data. The mathematical relationship that accomplishes this is
defined below for each face of the building, as well as the rail road door. The following summarizes what
the equation shows. Using the wind speed information and location of the instrument, the wind pressure
contribution to the measured value can be calculated and subtracted from that measured value provided in
Table 9.

APMo.sd - AF'WidMeasured (Equation 9)

The outside static pressure change between the measurement elevation (HbuildMid) and the elevation of
interest (HBuildUp) on the building (i.e., Roof) can be calculated using the Bemoulli equation and density
based on the outside Temperature (Toutside) documented in Table 9. The same is done for the internal
conditions using the internal temperature (Tinside) also documented in Table 9.

p(14.7psi,1TVin,"air"XgXHBuildMid - HBuildUp)

p(1 4.7 psi,TInside," air"XgXHBuildMid - HBuildUp)

The difference between these values is added to Equation 9. Finally, the wind pressure determined using
Table 9 wind speed and direction, as well as Equations 3 and 8, is added to the aforementioned quantity.
The combined relationship for each of the sides of the building is illustrated below with a functional form
of Equation 8 represented as PwO. The term CpRoof is the weighted average coefficient for the roof as
defined in Appendix 1.. The resulting pressure difference across the walls at the roof level is provided in
Equation 10.
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EQUATION 10

AP Roof. = AP Measured i - AP WindMeasured *

+(P gas (P'atm TWin~ait - p gas(PatrnTInside., ,air`)).[g.(HBuildMid - HBuildUp)]. 27.71 -in

+ Pw(VWin 1 TWinj, HmetLowHBuildUp, CpRoof)

The resulting pressure difference across the rail road bay door is provided in Equation 11.

EQUATION 11

APRRDoori =AP Measured i ApWindMeasuredi

(P gas (PatmtTWinj"ak) - p gas(Patrn,-Nnsidej, air'))-g (HBuidMid- HBuildt). 27. 7in

+ P VWirL,TWini,HmetLow, HBuildL CpRRDoorj)
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The calculated wind pressure for each of the cases listed in Table 9 are provided in Table 11.

Table 11 - Wind Pressure Effect Calculation Results

Case I Case 2 Case 3 Case 4 Case 5 Case 6
Vwind Inst 16.476 12.065 17.305 18.645 17.305 8.896
(m ph) _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Vwind Roof 17.699 12.96 18.59 20.03 18.59 9.557
(mph)
Vwind RR 13.213 9.675 13.877 14.952 13.877 7.134
(m ph)__ _ _ _ _ _ _ _ _ ___ _ _ _ _

Air Density 0.0734 0.0732 0.0735 0.0735 0.0737 0.0737
Inside
(lb/&ft)

Air Density 0.0758 0.0755 0.0752 0.0749 0.0746 0.0742
Outside

APwind Inst -0.073 -0.052 -0.079 -0.092 -0.079 9.42E-03
(in H20)
APwind -0.044 -0.018 -0.048 -0.055 -0.047 -8.29E-03
Roof Roof
(in H20)

APwind RR -0.072 -0.023 -0.079 -0.092 -0.079 -8.50E-03
(in 1120 ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Recall that the pressure correction accounts for the wind pressure as a function of direction and elevation
(Table 9). In addition, the static pressure change for the inside and outside, based on the measured
temperatures, is included. The building height information (Hbuild... values) used in this calculation is
provided below.
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HBuildUp = 667ft - 441ft = 226ft
HBuildMid=576.5ft-441 fit= 135.5ft
HBuildL = 469ft - 441ft = 28ft

The resulting pressure differentials calculated using Equations 10 and 11 are provided in Table 12.

Table 12 - Calculated Local Pressure Differences

Case Upper Railroad
Bay Door

1 0.469 in 0.528 in
2 0.444 in 0.524 in
3 0.463 in 0.495 in
4 0.403 in 0.419 in
5 0.463 in 0.469 in
6 0.623 in 0.643 in

Per Assumption 1.11, a flow split of 700/o/30% is assumed for the data. This will be used to calculate a
leakage correlation for the roofline and the railroad bay door. The same turbulent/laminar flow relationship
used in Reference 1.24 will be applied in determining the coefficients for the building leakage.

As described in Reference 1.24 and illustrated in Equation 7, the leakage flow rates are proportional to
either 'ac or I power pressure difference. Therefore, the pressure differences established in Table 10, along
with the measured flow rates, are used to provide a power relationship for each of the leakage path ways.
This will result in a set of relationships based on Equation 7.

The data that will be evaluated to establish the appropriate coefficients are summarized in Table 13.
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Table 13 - Calculated Local Pressure Differences and Leakage Flows

Test Case Roof Railroad Lekage Flow
Differential Door (ACFM)
Pressure Differential

Pressure
#1 0.469 in 0.528 in 2467
#2 0.444 in 0.524 in 2359
#3 0.463 in 0.495 in 2379
#4 0.403 in 0.419 in 2404
#5 0.463 in 0.469 in 2446
#6 0.623 in 0.643 in 3038

The data in Table 13 is used to establish a curve fit using a power finction provided as part of the MathCad
software package. To complete the evaluation, it is necessary to include a zero flow condition established
at 0 inch pressure difference.

The power fuinction is described by the MathCad software as follows..

Returns a vector containing the coefficients for a power curve of the form a"+c that best approximates
the data in vectors vx and vy. Vector vg contains guess values for the three coef0fcients.

This function is used to obtain a sse of the Lealcage Data behavior as a function of differential pressure.
From the results of this assessment, it will be possible to select the appropriate UKA and "B" coefficients
used in Equation 7.

Evaluating the data with the aforementioned power function showed that the Roof leakage flow was
proportional to the 0.644 power of the differential pressure. The Railroad door leakage flow was shown to
be proportional to the 0.598 power of the differential pressure.

The '"e coefficient returned in each case was less than 1 and is considered to be insignificant and ignored
in the establishment of the Equation 7 coefficients. The approach taken to establish the Equation 7
coefficients is to weight the % and 1 power values of the relationship to match the curve developed by the
MathCad ResulL Figures 1 and 2 illustrate the characteristics of the flow and compares the power function
with the weighted resulting relationships. From Figure 1, it can be seen that the characteristics of the
leakage at the roof are best represented by 1/3"d of the leakage is laminar, while the remaining 2/3d' are
turbulent Figure 2 illustrates that the flow at the railroad door matches the measured flow with 75%
turbulent flow condition and 25% of the flow behaving as laminar.

2
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Figure 1 - Leakage Flow Characteristics At Roof Level
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Figure 2 - Leakage Flow Comparison For Railroad Door
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The coefficients for Equation 7 can now be established for each of the leakage flow paths using the
following relationship.

LeakageRoof = FS(2430ACFM)= A(AP))+ B(AP)"2

where

A=0.33(C)

B = 0.67(C)

AP = 0.25in

FS=0.7
Solving

C = 4074.25

A=1344.5

B = 2729.75

LeakageRoof = 1344.5(.P)+±2729.75(APY)1 2

LeakageDoor = (I - FSX2430ACFM)= A(AP)+ B(A.P)"2

where

A = 0.25(C)

B = 0.75(C)

APD = 0.25in

FS=0.7
Solving

C = 1666.29

A = 416.57

B = 1249.71

LeakageDoor = 416.57(AP) + 1249.7 1(A.P)" 2

These relationships are established for a technical specification value 2430CFM assuming an air
temperature of 75TF. A ratio of the densities are used to modify the values for use with the temperature
conditions considered in this evaluation.
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Tmax=860F

Roof Leakage

Roof Laminar Term

1344.5 p(14.696psi,75 0F) = 1372.16
p(14.696psi,Tmax)

Roof Turbulent Term

2729.75 p(14.696psi,750F) = 2785.91
p(14.696psi,Tmax)

RoofLeakage(86 0 F) = 1372.16AP + 2785.91AP'2

Tmax = 86'F

Door Leakage

Door Laminar Term

416.57 p(14.696psi,75 0F) = 425.14
p(14.696psi, T max)

Door Turbulent Term

1249.57 p(14.696psi,75 0F) = 1275.43
p(14.696psi, Tmax)

DoorLeakage(86 0F) = 425.14AP + 1275.43AP"7
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Tmin = 28 0F

Roof Leakage

Roof Laminar Term

1344.5 p(14.696psi,75 F) =1226.31
p(14 .6 96 psi,Tmin)

Roof Turbulent Term

2729.75 p(14.696psi,750F) = 2489.79
p(1 4.696psi, Tmin)

RoofLeakage(28 0 F) = 1226.3 IAP + 2489.79AP"2

Tmin=28 0F

Door Leakage

Door Laminar Term

416.57 p(14.696psi,750 F)
p(l 4 .6 9 6 psi, T min)

Door Turbulent Term

1249.71 p(14.696psi,75 F) -1139.86

p(14.696psi, T min)

DoorLeakage(28 0F) = 379.95AP + 1139.86AP"'
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PRESSURE CRITERIA INPUTS CONTROL VARIABLES
The successful depressurization of the secondary containment reactor building is determined by evaluating
the pressure at the leakage locations. The leakage locations are at the roof and railroad door elevations.
These two extremes in the building elevation provide a bounding look at the pressure difference across the
building walls.

The elevations considered are the 667ft (roof) and 469ft (railroad door). Control variables are used to
calculate the building internal pressures at these elevations as follows.

A TIONVOL UMECENTERJ
P = PYOLUME + PYOLUME i_ ELEVATIONLEKA~mGEPATH) .c

where

PVOLUME = the GOTHIC calculated volume pressure

Pvou&,m = the GOTHIC calculated volume density

c = the gravitational constant

C = conversion constant

Two internal pressure values are calculated in this manner one at the roof level (GOTHIC Control Volume
5) and one at the railroad door (GOTHIC Control Volume 1). The volume center of volume I is
determined based on values documented in the volumes input section (Table 18) to be 522.94ft. Similarly
the volume 5 value is 636.02ft. The leakage path elevations were previously defined to be roof 667T and
railroad door 469ft.

Based on these values the control variable equations can be defined as follows.

PROOF =OLUFMES + P VOLUMES 0.215psi lb)

PRWLROADDOOR = PYOLUMEI + PYOLUMEI 0375psi lb
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These pressures are then compared with the minimum pressures acting on the leakage path. For the
railroad door, the minimum pressure is the same as the boundary condition pressure since the pressure is on
one side of the building only. For the rooft the minimum side pressure is used as opposed to the weighted
pressure used in the boundary condition. The minimum pressures are calculated in Appendix 1 for the roof
elevation.
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FLOW PATH INPUT:

Flow paths are used in the GOTHIC model to provide hydraulic connections between volumes and
boundary conditions. The upper leakage flow path is associated with the refueling floor, while the lower
leakage flow path is associated with the main reactor building volume. These flow path areas and hydraulic
diameters are simply calculated to be based upon the anticipated flow with a 0.25inWG pressure difference.
The flow path area and hydraulic diameter for the upper leakage path are calculated as follows.

f3 /
p = 0.075 ft3 l1b

12(0.25inQ144inf2 (32-2)

a! (=3 27.2i)I
= 33.4 ftl/sec

Flow = 2430cfm(0.7) = 1701 .Ocfm

Area = FlO 'V =1 7 01lAcf0
Area=60 S7i( 33 .4 ft/mm /sec)

Area = 0.85ft2

The Hydraulic Diameter is calculated for each of the leakage

flow paths as follows.

HD= F4A-real = 1.04 ft
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The flow path area and hydraulic diameter for the lower leakage path are calculated as follows.

p = 0.075 ft 3 / l1b

2 (O.25in1 4 4 inlf2)( 3 2 .2 )

X ( k ,) 32.2)0V075 = 2 = 27.71in
lb ~ psi)

Flow = 2430cfm(0.3) = 729.Ocjfin

= 33-4 fSec

Area = Flow/ 729.0cfm /
f6sec/. (33.4ft/

/ ml /sec

Area = 0.36ft2

The Hydraulic Diameter is calculated for each of the leakage

flow paths as follows.

HD= 4Are7=o0.68ft

Flow Paths between the volumes are established based on Reference 3.7. The flow path information used
is provided in Table 14. The values are combined into values suitable for the GOTHIC Input (Table 15). It
should be noted that flow paths associated with the SGTS are documented later in this report.

Table 14 Flow Path Information from Reference 3.7

Description Flow Friction Hydraulic Forward Reverse
Area Length Diameter Loss Loss

Coeff. Coeff.
_ _ _ _ _ _ _ _ ft2  ft. ft.

RHRB TO 471 56.65 2 1.74 1.52 1.52
RHRA TO 471 54.61 2 1.86 1.52 1.52
RCIC TO 471 20.82 2 1.80 1.56 1.56
RHRC TO 471 33.47 2 2.63 1.50 1.50
LPCS TO 471 13.41 2 1.96 1.50 1.50
HPCS TO 471 12.45 2 1.14 1.50 1.50
CRD/COND TO 471 16.83 2 1.40 1.50 1.50
572S - 606S, 1 409.61 2 11.89 1.5 1.5
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Table 15 GOTHIC Flow Paths

Description From Elev Ht To Elev Ht Flow Hydraulic Inertial Len Fric Len
Vol Vol Area Dia

(ft)
_ _ _ _ _ - It)(ft) (ft)2) (i6) _ _

Pump RoomTo Main 4 466 0.1 1 471 0.1 191.41 1.767 105.31 2
Building ILI

Pump Room To Main 4 422.25 16.7 1 441 0.0104 16.83 1.4 105.31 2
Building __ _

Main Building To Fuel 1 572 0.1 5 607 0.1 409.61 11.89 112.33 2
Floor

SGTS Inlet 1 577 1.5 2 577 1.5 1.767 1.5 10 1
SGTS Discharge 2 577 1.5 3P 671.17 1.5 1.767 1.5 10 157.81
Roof Leakage 5 667 0.1 2F 667 0.1 0.85 1.04 130 1

Ground Leakage 1 468.5 0.5 iF 468.5 0.5 0.36 0.68 136 1
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VOLUME INPUT:

The purpose of this section is to document the basis for the volume inputs developed for the drawdown
analysis. The model is composed of three volumes. These volumes represent the refueling floor with its
refuel pool, the pump rooms located on the 422.25 foot elevation and the remainder of the reactor building.
The volumes are developed using information provided in References 3.1 and 3.9.

The result of this effort is provided in Table 18. Table 16 provides the volume inputs obtained from
Reference 3.1. These inputs are used to generate the values depicted in Table 17 as described below. The
fuel pool liquid volume is obtained from Reference 3.9 and has a value of 350,000 gallons. Note I gallon
equals 0.13368 f3 resulting is a fuel pool liquid volume of 46,788 f3 .

Table 16 - Volume Values Obtained From Reference 3.1

Elevation Description Volume Value Fuel Pool Air Volume
Volume

(ft3) (t)
Reactor Building Inputs
422.25' (includes pump 195,522.54 195,522.54
rooms)
441' (includes pump room 204,327.76 204,327.76
mezzanines)
RRB 76,897.33 76,897.33
471' 325,391.98 325,391.98
501' 232,981.87 232,981.87
522' - 340,597.54 340,597.54
548' 347,958.94 347,958.94
572' 426,012.10 426,012.10
Total RB below Refueling 2,149,690.06
Floor w/pump rooms
606' - 10.5" Refueling Floor 1,327,248.77 52 70.00' 1 274 548.77
606'- 10.5" Fuel Pool Water 46,788.00

.Volume I
Pump Room Inputs
422.25' RHR B 72,302.76 72,302.76
422.25' RHR A 71,064.20 71,064.20
422.25' RCIC 42,033.90 _42,033.90

422.25' RHR C 35,756.92 35,756.92
422.25' LPCS 27,933.37 27,933.37
422.25' HPCS 50,476.90 50,476.90
422.25' CRD 45,553.05 45,553.05
Total pump rooms 345,121.10

Total RB below Refueling 1,804,568.96
Floor w/o pump rooms

1

1 I

1 This volume is based on the dimensions of the fuel pool and includes all volume occupied by fuel
assemblies as well as water.
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The pump room volume is established based on the Pump Room inputs, which as described in the
assumptions, overlap with the Reactor Building Inputs. Therefore, the Pump Room Volume is simply the
summation of the Pump Room Volumes listed in Table 16. The main building volume is the sum of the
Reactor Building Volumes minus the Pump Room Volume and the refueling floor volume. The volume
inputs for the described volumes are provided in Table 17. The total Reactor Building Volume is different
from that reported in Reference 3.1 due to the Spent Fuel Pool normal water volume. This water is
assumed to be present in this calculation to allow the modeling of the fuel pool heat input response.

Table 17 - Three Node Volume Inputs

Node Description Total Internal Fuel Pool Air Volume Input Volume Fraction
Volume Volume Volume Water

(ft3) (ft3) (ft3)(ft) 2 (0/6) 3

Pump Room Volume 345,121.10 Ax0 345,121.10 345,121.1 0
Main Building Volume 1,804,568.96 1,804,568.96 1,804,568.96 0
Refueling Floor Volume 1,327,248.77 52,700 1,274,548.77 1,321,336.77 3.541%
Fuel Pool Water Volume 46,788 0 NA NA
Total 3,424,238.83 NA NA

I 1

The GOTHIC Inputs are documented in Table 18.

2 Refueling Floor Input Volume is 1,274,548.77ft 3 + 46,788ft3

3 Pool Fraction is 46,788ft3/l,321336.77ftO
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Table 18 - GOTHIC Inputs

Volume Description Volume Elevation 4  Height Hydraulic Pool Area
No. Diameter

(W)(O (O,(O (ft)
I Main Building 1,804,568.96 441 163.875 28.9 DEFAULT
2 SGTS Fan Inlet 1,000 577 1.5 1.5 DEFAULT
3 Fuel Pool Cooling 10 568.125 1 1 DEFAULT

System
4 Pump Rooms 345,121.1 422.25 46.75 69.07 DEFAULT
5 Refiuel Floor 1,321,336.77 604.367 63.303 31.34 1360

I I

I

4 Refueling Floor elevation is established to accommodate the liquid volume.
5 Volume 2 was set to 1000W to ensure reasonable run time without adversely impacting the results.
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THERMAL CONDUCTOR INPUT:

This section documents the basis for the basic heat conductor inputs to be used in the GOTHIC drawdown
model. The inputs are developed for the three node model. The three nodes represent the pump rooms,
refueling floor and the remainder of the reactor building.

The results of this calculation are 48 thermal conductors. The primary thermal conductors information is
summarized in Table 19. The walls are in general concrete and the pipes are carbon steel. Those
conductors that are described as composite have more than one material associated with them. The
material composition and the thickness of the different material regions is provided in Table 35 of this
report. The boundary condition specifics are found in the Thermal Conductor Boundary Temperatures
section of the report.

Table 19 Thermal Conductor Inputs

Cond. Conductor Side 1 Side 2 Thick. O.D. Surface Geom Details
Description Thermal Thermal Area

Condition Condition
(in) (in) (ft2)

l Uninsulated Pump Room Wetwell 0.38 21.02 2,307.56 Tube Table 21
Piping

2 Insulated Piping Pump Room Wetwell 2.38 22.00 642.19 Tube Table 21
.(Composite)

3 Uninsulated Main Reactor Fuel Pool 0.29 7.31 406.34 Tube Table 21
_ Piping Building

4 Pump Room Pump Room Adiabatic 36.00 NA 1958.06 Wall Table 23
Exterior Concrete
Wall__ ___

5 Pump Room Pump Room Adiabatic 48.00 NA 4359.37 Wall Table 23
Exterior Concrete
Wall

6 Pump Room Pump Room Adiabatic 60.00 NA 714.00 Wall Table 23
Exterior Concrete
Wall~al__ _ _ ___ __ _ _ _ _ _ _ _ _ _ _ __ ____ ____ __ _ __

7 Pump Room Pump Room Adiabatic 72.00 NA 133.00 Wall Table 23
Exterior Concrete
lWall

8 Pump Room VaU Pump Room D104 36.00 NA 1405.68 Wall . Table 23
Corridor

9 Pump Room Vall Pump Room D104 48.00 NA 1026.37 Wall Table 23
Corridor

10 Pump Room Wall Pump Room D104 72.00 NA 208.25 Wall Table 23
Corridor

11 Pump Room Pump Room Main Reactor 18.00 NA 2,908.00 Wall Table 23
Ceiling Building

12 Pump Room Pump Room Main Reactor 24.00 NA 3,117.00 Wall Table 23
Ceiling Building

13 Pump Room Wall Pump Room Main Reactor 35.12 NA 5,630.62 Wall Table 23
Building __
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Cond. Conductor Side 1 Side 2 Thick. O.D. Surface Geom Details
I Description Thermal Thermal Area

Condition Condition
___ (in) (in) (ft 2 _

14 Pump Room Wail Pump Room Main Reactor 48.00 NA 121.87 Wall Table 23
Building_

I5 Pump Room Wall Pump Room Main Reactor 58.14 NA 706.87 Wall Table 23
Building

16 Pump Room Pump Room Pump Room 35.10 NA 4,743.45 Wall Table 23
Internal Wall (9,286.9)6

17 Pump Room Pump Room Pump Room 60.00 NA 97.50 Wall Table 23
Internal Wall

18 Pump Room Pump Room Wetwell 64.06 NA 5,975.00 Wall Table 23
Wetwell Wall
(Composite)

19 Pump Room Pump Room Wetwell 154.86 NA 5,676.25 Wall Table 23
Wetwell Wall
(Composite)

20 AUXILIARY Main Reactor Pump Room 24.00 NA 92.00 Wall Table 30
ROOMS Floor Building

21 AUXILIARY Main Reactor Adiabatic 33.98 NA 1,324.00 Wall Table 30
ROOMS Wall Building _I_ _

22 AUXILIARY Main Reactor Main Reactor 12.00 NA 4,995.25 Wall Table 30
ROOMS Wall Building Building

23 AUXILIARY Main Reactor Main Reactor 18.00 NA 444.50 Wall Table 30
ROOMS Wall Building Building

24 AUXILIARY Main Reactor Main Reactor 23.36 NA 1,241.50 Wall Table 30
ROOMS Wall Building Building

5 AUXILIARY Main Reactor Main Reactor 36.00 NA 322.00 Wall Table 30
ROOMS Wall Building Building .

6 AUXILIARY Main Reactor Main Reactor 44.26 NA 264.50 Wall Table 30
ROOMS Wall Building Building

27 AUXILIARY Main Reactor Main Reactor 72.00 NA 450.85 Wall Table 30
ROOMS Wall Building

28 AUXILIARY Main Reactor Main Reactor 102.00 NA 40.25 Wall Table 30
ROOMS Wall Building Building

29 AUXILIARY Main Reactor Main Reactor 12.00 NA 1,149.36 Wall Table 30
_ ROOMS Floor Building Building

30 AUXILIARY Main Reactor Main Reactor 18.00 NA 814.31 Wall Table 30
ROOMS Floor Building Building

31 AUXILIARY Main Reactor Main Reactor 24.00 NA 150.00 Wall Table 30
ROOMS Floor Building Building _

32 AUXILIARY Main Reactor Main Reactor 32.00 NA 101.66 Wall Table 30
_ ROOMS Floor Building Building

33 AUXILIARY Main Reactor Drywell 60.00 NA 289.00 Wall Table 30
ROOMS Wall Building
(Composite)

I

I

I

1

6 The area of internal conductor walls in the pump rooms (Table 23) are calculated based on both sides of
these walls. Therefore, when applied in the GOTHIC conductors model pi the value is used.
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Cond. Conductor Side I Side 2 Thick. O.D. Surface Geom Details
# Description Thermal Thermal Area

Condition Condition
(in) (in) (ft2)

34 AUXILIARY Main Reactor Fuel Pool 62.55 NA 422.87 Wall Table 30
ROOMS Vall Building

35 MISCELLANEO Main Reactor Main Reactor 12.00 NA 9,789.87 Wall Table 30
US WALLS Building Building

36 MISCELLANEO Main Reactor Main Reactor 23.16 NA 5,445.41 Wall Table 30
US WALLS Building Building _

37 MISCELLANEO Main Reactor Main Reactor 27.79 NA 1,704.00 Wall Table 30
US WALLS Building Building

38 MISCELLANEO Main Reactor Main Reactor 37.04 NA 2,334.49 Wall Table 30
US WALLS Building Building

39 MAIN Main Reactor Adiabatic 23.83 NA 24,402.43 Wall Table 30
STRUCTURE Building
WALLS

40 MAIN Main Reactor Adiabatic 28.41 NA 44,567.01 Wall Table 30
STRUCTURE Building
_WALLS

41 MAIN Main Reactor Main Reactor 24 NA 55,700.90 Wall Table 30
STRUCTURE Building Building
FLOOR

42 DRYWNELL Main Reactor Drywell 61.37 NA 9,443.95 Wall Table 30
WALLS Building
(COMPOSITE)

43 DRYWELL Main Reactor Drywell 72.09 NA 13,332.51 Wall Table 30
WALLS Building
(COMPOSITE)

44 FUEL POOL Fuel Pool Drywell 60.00 NA 1,743.75 Wall Table 30
WVALL

(COMPOSITE)
45 FUEL POOL Fuel Pool Main Reactor 60.00 NA 4,378.75 Wall Table 30

WALL Building I
46 COMPOSITE Refueling Adiabatic 1.598 NA 34,800.06 Wall Table 33

WALL Floor
(Composite)

47 COMPOSITE Refueling Adiabatic 0.049 NA 20,194.28 Wall Table 33
ROOF Floor
(Composite)

48 CONCRETE Refueling Main Reactor 24.00 NA 16,205.50 Wall Table 33
_ FLOOR Floor Building I

The thermal conductors are developed for each of the three distinct volumes used in the building model.
These volumes include the pump rooms, the main reactor building and the refueling floor.

PUMP ROOM THERMAL CONDUCTORS

The pump rooms contain thermal conductors that have a heated surface (Primary Containment), have an
adiabatic surface (Assumption 4.5), communicate with the main reactor building volume and have both
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surfaces internal to the volume. The conductors that have a heated surface are associated with operational
ECCS pipes (Assumption 4.1) as well as primary containment walls. These heat structures will be assigned
a boundary condition that is a time dependent temperature value that matches the wetwell response to the
LOCA conditions, Table 37.

Those conductors within the pump room that are assigned an adiabatic boundary condition are associated
with walls and floors that communicate to conditions outside of the reactor building. The thermal
conductors that communicate with the main reactor building volume are the pump room ceilings. The
conductors that contain both sides within the pump room volume are the walls that adjoin the pump rooms.
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PIPING HEAT STRUCTURES
Table 20 provides all of the basic data as well as calculated surface areas for the piping system heat conductors. It should be noted that the Fuel Pool Heat
Exchanger Room Piping is located in the Main Reactor Building Volume.

TotalDia = OD + 2(InsulThick)

TotaIaliThick = (TotalDia - ID)
2

SurfaceArea = 7r(TotalDiaXLgth)

Table 20 - Raw Data for Piping Systems That Provide Heat Source

Room Location 7 Strticture BOUNDARY Diam Lgth Schedule OD aal ID Insul TOTAL TOTAL Surface Ref
Description CONDITION Thick Thick WALL DIA Area

THICK

___________________ __________(in) (ft) _________ (" (In) (in) (in) (in) (in) (ft2) ____

RJJR PUMP 2C ROOM R- RIR(3)-l WETWELL 24 64.92 SA106 STD 24.00 0.375 23.25 0 0.375 24 407.90 3.4
3 (114) GROUP B
RIIR PUMP 2C ROOM R- RIIR(1)-2 WETWELL 18 1111.50 SA106 STD 18.00 0.375 17.25 2 2.375 22 642.19 3.4
3 (114) GROUP B
FUEL POOL HX ROOM FPC(l)-l-I FUEL POOL 10 15.00 SA106 STD 10.75 0.365 10.02 0 0.365 10.75 42.22 3.4

GROUP B
FUEL POOL 1IX ROOM FPC(1)-I-I FUEL POOL 8 18.00 SA106 STD 8.625 0.322 7.981 0 0.322 8.625 40.64 3.4

GROUP B II

FUEL POOL }IX ROOM FPC(2)-1-1 FUEL POOL 8 5.00 SA 106 STD 8.625 0.322 7.981 0 0.322 8.625 11.29 3.4
I GROUP B _

7 Note that RIIR Pump 2C Room R-3 is used as opposed to RHR Pump 2A specified in Assumption 4.1. Review of the Reference 3.4 calculation indicates that
the RIIRC piping representation used in the model bounds that associated with RHRA therefore, the model documented in this calculation is conservative.
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Room Location 7 Structure BOUNDARY Diam Lgth Schedule OD W*aIl ID Insul TOTAL TOTAL Surface Ref
Description CONDITION Thick Thick WVALL DIA Area

TIUCK

(in) (ft) (In) (In) (In) (in) (In) (In) (ft2)

FUEL POOL HX ROOM FPC FUEL POOL 6 180.00 SA106 STD 6.625 0.280 6.065 0 0.28 6.625 312.20 3.4
GROUP B

LPCS PUMP ROOM R-5 LPCS(2)-1 WETIWELL 24 80.63 SA106 STD 24.00 0.375 23.25 0 0.375 24 506.61 3.4
(R12) GROUP B
LPCS PUMP ROOM R-5 LPCS(1)-2 WETWELL 16 105.90 SA106 STD 16.00 0.375 15.25 0 0.375 16 443.38 3.4
(R12) GROUP B
HPCS PUMP ROOM (R-6) IIPCS(2)-1 WETWELL 24 84.85 SA106 STD 24 0.375 23.25 0 0.375 24 533.13 3.4
Rl I GROUP B
HPCS PUMP ROOM (R-6) HPCS(1)4 WETWELL 16 99.44 SA106 STD 16 0.375 15.25 0 0.375 16 416.53 3.4
RI I _ GRouPB IBI

II
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To establish heat structures that represent the piping system it is necessary to divide these system into those associated with Fuel Pool Cooling and ECCS. The
next step is to further sub divided them into insulated and not insulated. The final step is to group the piping by wall thickness.

Piping within each group is combined into a heat conductor by calculating an average diameter and thickness that is representative of the total surface area of the
group. This approach provides an equivalent heat sink to represent each piping group minimizing the number of heat structures required by the model.

Table 21 summarizes the result of this calculation.

Z (AreaXTitickness)AutyThirk.sove
-- EZ(Area)

A4vgDi_ =(AreaXDia)
Z(Area)
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Table 21 Piping System Thermal Conductor Inputs

Cond. # Piping Piping Internal Conductor Conductor Insulation Conductor Conductor Piping Insulation

Location Description Boundary Geometry Outside Thickness Wall Surface Area Material Material
Condition Diameter Thickness

(ft2 )

(in) (in) .

I Pump Uninsulated Suppression Tube 21.02 0 0.38 2,307.56 SA106 NA

Room Piping Pool Post
Volume LOCA

Temperature
Response ._.

2 Pump Insulated Suppression Tube 22.00 2 2.38 642.19 SA106 Calcium

Room Piping Pool Post Silicate

Volume LOCA
Temperature

___________ ~R es pon se__ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

3 Main Uninsulated Fuel Pool Tube 7.31 0 0.29 406.34 SA106 NA

Building Piping Temperature
Volume Calculated by

GOTHIC
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PUMP ROOM WALLS AND CEILINGS
The data associated with walls and ceilings is developed in Table 22.

SurfaceArea = (HeightXMidth)

Note that where the width and height are not provided the surface area was taken directly from the reference.

Table 22 Pump Room Walls and Ceilings

Structure Location Structure Elevation WIDTH HEIGHT TIHCKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ (ft ( i)(ft ) (in )( t )

ROOM RHR PUMP 2B NORTH WALL 422 29.25 48.75 36 1425.94 R6 3.3 Concrete Wall

ROOM R-1 (R7)
ROOM RHR PUMP 213 SOUTH WALL 1 422 25 48.75 36 1218.75 RB 3.3 Concrete Wall

ROOM R-I (R7) _
ROOM RIIR PUMP 2B SOUTH WALL 2 422 5 48.75 60 243.75 RB 3.3 Concrete Wall

ROOM R-1 (1R7)
ROOM RHR PUMP 2B SOUTH! WALL 3 422 2.5 48.75 48 121.88 RB 3.3 Concrete Wall

ROOM R-I (R7)
ROOM RHR PUMP 213 SOUTH WALL 4 422 17 48.75 30 828.75 RB 3.3 Concrete Wall

ROOM R-I (R7)
ROOM RHR PUMP 213 WEST WALL 1 422 7 19 72 133.00 GROUND 3.3 Concrete Wall

ROOM R-1 (R7) BELOW GRADE
ROOM RHR PUMP 2B WEST WALL 1 441 7 29.75 72 208.25 D104 3.3 Concrete Wall

ROOM R-1 (R7) ABOVE GRADE CORRIDOR

ROOM RIHR PUMP 2B WEST WALL 2 422 34.5 19 48 655.50 GROUND 3.3 Concrete Wall

ROOM R-1 (R7) BELOW GRADE
ROOM RHR PUMP 2B WEST WALL 2 441 34.5 29.75 48 1026.38 D104 3.3 Concrete Wall

ROOM R-I (R7) ABOVE GRADE CORRIDOR ___I

[II
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Structure Location Structure Elevation WIDTH HEIGHT THICKNESS SURFACE BOUNDARY REF Material and

Description AREA CONDITION Orientation
LOCATION

(ft) (ft) (ft) (in) (It2)
ROOM RHR PUMP 213 CEILING AREA 18 1533 RB 3.3 Concrete Floor

ROOM R-1 (R7)
ROOM RIIR PUMP 2A NORTH WALL 422 21.75 19 36 413.25 GROUND 3.3 Concrete Wall

ROOM R-2 (R6) BELOW GRADE
ROOM RlIR PUMP 2A NORTH WALL 441 21.75 29.75 36 647.06 AMBIENT 3.3 Concrete Wall

ROOM R-2 (R6) ABOVE GRADE
ROOM RhIR PUMP 2A SOUTH WALL 422 29.25 48.75 36 1425.94 R7 3.3 Concrete Wall

ROOM R-2 (R6)
ROOM RHR PUMP 2A WEST WALL 422 47.25 19 36 897.75 GROUND 3.3 Concrete Wall

ROOM R-2 (R6) BELOW GRADE _

ROOM RHR PUMP 2A WEST WALL 441 47.25 29.75 36 1405.69 D104 3.3 Concrete Wall

ROOM R-2 (R6) ABOVE GRADE __CORRIDOR

ROOM RIIR PUMP 2A EAST WALL 422 28.5 48.75 30 1389.38 R15 3.3 Concrete Wall

ROOM R-2 (R6) SECTION I
ROOM RHR PUMP 2A CEILING AREA 18 1375 RB 3.3 Concrete Floor

ROOM R-2 (R6) _

RCIC PUMP ROOM R-3 NORTH WALL 441 7 29.75 60 208.25 AMBIENT 3.3 Concrete Wall

(RI5) SECTION 1
RCIC PUMP ROOM R-3 NORTH WALL 441 44 29.75 48 1309.00 AMBIENT 3.3 Concrete Wall

(R15) SECTION 2
RCIC PUMP ROOM R-3 WEST WALL 422. 31.50 48.75 36 1535.63 R6 3.3 Concrete Wall

(RIS) SECTION I _

RCIC PUMP ROOM R-3 WEST WALL 422 2.00 48.75 60 97.50 R6 3.3 Concrete Wall

CR15) S ECTION 2
RCIC PUMP ROOM R-3 EAST WALL 422 10.00 48.75 36 487.50 R14 3.3 Concrete Wall

( Rl 5) -_ _ _ _

RCIC PUMP ROOM R-3 CEILING AREA 24 944.00 RB 3.3 Concrete Floor

(15) I .

1
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Structure Location Structure Elevation WIDTIh IlEIGHT THICKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
(ft) (ft) (tt) (In) (ft2 )

RHR PUMP 2C ROOM R-4 NORTH WALL 441 23.5 29.75 48 699.13 AMBIENT 3.3 Concrete Wall

(R14) SECTION 1 I

RHR PUMP 2C ROOM R-4 NORTH WALL 441 3 29.75 60 89.25 AMBIENT 3.3 Concrete Wall

(R14) SECTION 2
RHR PUMP 2C ROOM R-4 WEST WALL 422 10 48.75 36 487.50 R15 3.3 Concrete Wall

(R14)
RIIR PUMP 2C ROOM R-4 EAST WALL 422 21 48.75 36 1023.75 RB 3.3 Concrete Wall:

(R14) SECTION I
RHR PUMP 2C ROOM R-4 EAST WALL 422 4.5 48.75 54 219.38 RB 3.3 Concrete Wall

(R14) SECTION 2
RHR PUMP 2C ROOM R-4 EAST WALL 422 8 48.75 36 390.00 R12 3.3 Concrete Wall

(R14) SECTION 3
RHR PUMP 2C ROOM R-4 CEILING AREA 24 535 RB 3.3 Concrete Floor

(R414)
LPCS PUMP ROOM R-5 NORTH WALL 422 8 48.75 36 390.00 R14 3.3 Concrete Wall
(R12) SECTION I
LPCS PUMP ROOM R-5 NORTH WALL 422 17.5 48.75 36 853.13 RB 3.3 Concrete Wall

(R12) SECTION 2
LPCS PUMP ROOM R-5 SOUTHI WALL 422 48.75 36 877.50 RI 1 3.3 Concrete Wall
(R12) 18.00

LPCS PUMP ROOM R-5 EAST WALL 441 21.50 29.75 48 639.63 AMBIENT 3.3 Concrete Wall
(R12) SECTION I
LPCS PUMP ROOM R-5 EAST WALL 441 7.00 29.75 60 208.25 AMBIENT 3.3 Concrete Wall
(R12) SECTION 2
LPCS PUMP ROOM R-5 . CEILING AREA 24 523 RB 3.3 Concrete Floor

R12)
HPCS PUMP ROOM (R-6) NORTH WALL 422 18 48.75 36 877.50 R12 3.3 Concrete Wall

R12

III
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Structure Location Structure Elevation WIDTH HEIGHT THICKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
(ft) (ft) (ft) (In) (ft2)

HIPCS PUMP ROOM (R-6) SOUTH WALL 422 35 48.75 36 1706.25 RB 3.3 Concrete Wall
R13 SECTION 1
IIPCS PUMP ROOM (R-6) SOUTH WALL 422 5 48.75 60 243.75 RB 3.3 Concrete Wall
R14 SECTION 2
IHPCS PUMP ROOM (R-6) EAST WALL 441 35.5 29.75 48 1056.13 AMBIENT 3.3 Concrete Wall
R17 SECTION I
IlPCS PUMP ROOM (R-6) EAST WALL 441 7 29.75 60 208.25 AMBIENT 3.3 Concrete Wall
R18 SECTION 2
HPCS PUMP ROOM (R-6) CEILING AREA 24 1115 RB 3.3 Concrete
R19 _ _ ___ Floor

ROOM RHR PUMP 2B EAST WALL 422 50 23.75 154.863 1187.50 WETWELL 3.3 COMPOSITE
ROOM R-I (R7) SECTION I TO WALL

PRIMARY
CONTAINMENT

ROOM RHR PUMP 2B EAST WALL 446 50 25 64.063 1250.00 WETWELL 3.3 COMPOSITE
ROOM R-I (R7) SECTION 2 TO WALL

PRIMARY
CONTAINMENT

ROOM RIIR PUMP 2A EAST WALL 422 27 23.75 154.863 641.25 WETWELL 3.3 COMPOSITE
ROOM R-2 (R6) SECTION 2 TO WALL

PRIMARY
CONTAINMENT

ROOM RHR PUMP 2A EAST WALL 446 27 25 64.063 675.00 WETWELL 3.3 COMPOSITE
ROOM R-2 (R6) SECTION 3 TO WALL

PRIMARY
CONTAINMENT



Structure Location Structure Elevation WIDTJI HEIGHT THICKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
(ft) (rt) (ft) (in) (ft2) _

RCIC PUMP ROOM R-3 SOUTH WALL 422 44 23.75 154.863 1045.00 WETWELL 3.3 COMPOSITE
(R15) SECTION I TO WALL

PRIMARY
CONTAINMENT

RCIC PUMP ROOM R-3 SOUTH WALL . 446 44 25 64.063 1100.00 WETWELL 3.3 COMPOSITE

(R15) SECTION 2 TO WALL
PRIMARY
CONTAINMENT

RHR PUMP 2C ROOM R-4 SOUTH WALL 422 44 23.75 154.863 1045.00 WETWELL 3.3 COMPOSITE
(R14) SECTION I TO WALL

PRIMARY
CONTAINMENT

RHR PUMP 2C ROOM R-4 SOUTH WALL 446 44 25 64.063 1100.00 WETWELL 3.3 COMPOSITE
(R14) SECTION 2 TO WALL

PRIMARY
CONTAINMENT

LPCS PUMP ROOM R-5 WEST WALL 422 27 23.75 154.863 641.25 WETWELL 3.3 COMPOSITE
(R12) SECTION I TO WALL

PRIMARY
CONTAINMENT

LPCS PUMP ROOM R-5 WEST WALL 446 27 25 64.063 675.00 WETWELL 3.3 COMPOSITE
(R12) SECTION 2 TO WALL

PRIMARY
CONTAINMENT

IIPCS PUMP ROOM (R-6) WEST WALL 422 47 23.75 154.863 1116.25 WETWELL 3.3 COMPOSITE

R15 SECTION I TO WALL
PRIMARY
CONTAINMENT _

[I1



. .*T., Calc. No. WS129-CALC-001

F,","S CALCULATION CONTROL SIIEET Rev. I

ENERCON SERVICES, INC. Page No. 70 of 150

Structure Location Structure Elevation WIDTI1 IEIGIIT THICKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
(ft) (ft) (ft) - (in) (ft2)____

HPCS PUMP ROOM (R-6) WEST WALL 446 47 25 64.063 1175.00 WETWELL 3.3 COMPOSITE
R16 SECTION 2 TO WALL

PRIMARY
CONTAINMENT

1

Similar to the piping system assessment described above, the Pump Room has criteria used to establish thermal conductors associated with walls and ceilings.
The walls and ceilings are grouped by thickness.

Pump Room conductors within each group are combined into thermal conductors by calculating an average thickness that is representative of the total area of the
group. This approach provides an equivalent heat sink to represent each Pump Room conductor group minimizing the number of thermal conductors required by
the GOTHIC model.

AvgThickness
E (AreaXhickness)

E >(Area)
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Table 23 summarizes the results of this thermal conductor calculation.

Table 23 Pump Room Concrete conductors

PUMP ROOM CONCRETE THERMAL CONDUCTORS
Conductor f BOUNDARY CONDITION I ORIENTATION TIHCKNESS SURFACE AREA Material Details

(in) f2)
BOUNDARY CONDITION ADIABATIC

4 Wall 36 1958.063 Concrete
5 Wall 48 4359.375 Concrete
6 Wall 60 714 Concrete
7 Wall 72 133 Concrete

BOUNDARY CONDITION D104 CORRIDOR
8 Wall 36 1405.688 Concrete
9 Wall 48 1026.375 Concrete
10 Wall 72 208.25 Concrete

BOUNDARY CONDITION MAIN REACTOR
BUILDING

1 Ceiling 18 2908 Concrete
12 Ceiling 24 3117 Concrete
13 Wall 35.117 5630.625 Concrete
14 Wall 48 121.875 Concrete
15 Wall 58.138 706.875 Concrete

BOUNDARY CONDITION INTERNAL
16 wall 35.1 4743.45 (9286.9) Concrete
17 Wall 60 97.5 Concrete

BOUNDARY CONDITION WETWELL
18 COMPOSITE WALL 64.063 5975 Table 35
1 9 COMPOSITE WALL 154.863 5676.25 Table 35
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MAIN REACTOR BUILDING THERMAL CONDUCTORS

The main reactor building has thermal conductors that have a heated surface (Primary Containment -
Drywell above 501', wetwell below 501'), have an adiabatic surface (Assumption 4.5), communicate with
the pump room and refueling floor volumes, and have both surfaces internal to the volume. The conductors
that have a heated surface are associated with primary containment walls. These heat structures will be
assigned a boundary condition that is a time dependent temperature value that matches the drywell and
wetwell response to the LOCA conditions, Table 36 and 37.

Those conductors within the main reactor building volume that are assigned an adiabatic boundary
condition are associated with walls that communicate to conditions outside of the reactor building. The
thermal conductors that communicate with the pump rooms and refueling floor are the pump room ceilings
and the refueling floor. The conductors that contain both sides within the main reactor building volume are
the walls that adjoin the internal rooms.

Those conductors that are associated with internal rooms are documented in Tables 24 and 25. It should
be noted that the thermal conductors associated with these internal rooms have conductors that
communicate with the reactor building atmosphere, the fuel pool, the ambient and the primary containment.
These are identified in the table by the boundary condition column of the table. The atmosphere boundary
condition is identified as adiabatic in the table.

Table 26 develops a summary of the thermal conductors that represent the exterior walls of the reactor
building. Table 27 develops a summary of the thermal conductors that are in communication with the
drywell as well as the fuel pool that communicate with the main reactor building volume. The floor
thermal conductors are developed in Table 28. The thermal conductor thickness and surface area inputs are
summarized in Table 30. Thermal conductor thickness is defined to be the inner surface to the outer
surface of the structure unless specified otherwise.
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Table 24 identifies the wall, floor and ceiling dimensions and reports the surface area calculated from these thermal conductors associated with the Auxiliary

Rooms. The boundary conditions are identified along with the thermal conductors material and orientation. All of these conductors communicate with the Main

Reactor Building Volume. The inclusion of a column labeled Boundary Condition Location is only to identify what communicates with the other side of the

conductor. The term INTERNAL identifies that both sides of the conductor are in communication with the Main Reactor Building Volume.

SurfaceArea = (HeightXJVidth)

Note that where the width and height are not provided the surface area was taken directly from the reference.

Table 24 Auxiliary Rooms Walls, Floors and Ceilings

Structure Location Structure WIDTH IEIGIIT THICKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
(ft) (rt) (in) (ft2)

FUEL POOL HEAT NORTH WALL 22.75 14.00 24 318.50 INTERNAL 3.3 Concrete Wall

EXCHANGER PUMP ROOM
(R506)
FUEL POOL HEAT SOUTH WALL 22.75 14.00 24 318.50 INTERNAL 3.3 Concrete Wall

EXCHANGER PUMP ROOM
(R506)
FUEL POOL HEAT WEST WALL 31.75 14.00 30 444.50 ADIABATIC 3.3 Concrete Wall

EXCHANGER PUMP ROOM
(R506)
FUEL POOL HEAT EAST WALL 20.75 14.00 18 290.50 INTERNAL 3.3 Concrete Wall

EXCHANGER PUMP ROOM SECTION I WALL
(R506)
FUEL POOL HEAT EAST WALL 11.00 14.00 18 154.00 INTERNAL 3.3 Concrete Wall

EXCHANGER PUMP ROOM SECTION 2
(R506) BLOCK WALL
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Structure Location Structure WIDTH HEIGHT THICKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (f t) ( ft ) ( in ( ft 2 )_ _ _ _ _ _ _ _

FUEL POOL HEAT CEILING AREA 31.75 14.20 72 450.85 INTERNAL 3.3 Concrete Wall

EXCHANGER PUMP ROOM BELOW 572'
(R506)
FUEL POOL HEAT CEILING AREA 31.75 8.50 64 269.88 FUEL POOL 3.3 Concrete Wall
EXCHANGER PUMP ROOM BELOW FUEL
(R506) POOL
FUEL POOL HEAT FLOOR 31.75 22.75 18 722.31 INTERNAL 3.3 Concrete Floor

EXCHANGER PUMP ROOM
(R506)
DC MCC ROOM (DIV. 1) NORTH WALL 12.00 28.50 36 342.00 ADIABATIC 3.3 Concrete Wall

R212) .
DC MCC ROOM (DIV. 1) SOUTH WALL 10.00 28.50 12 285.00 INTERNAL 3.3 Concrete Wall
l1R212)
DC MCC ROOM (DIV. 1) WVEST WALL 6.50 28.50 12 185.25 INTERNAL 3.3 Concrete Wall

(R212)
DC MCC ROOM (DIV. I) EAST WALL 8.00 28.50 12 228.00 INTERNAL 3.3 Concrete Wall

(R212)
DC MCC ROOM (DIV. 1) CEILING - 18 92.00 INTERNAL 3.3 Concrete Floor

(R212) -
DC MCC ROOM (DIV. 1) FLOOR - - 24 92.00 PUMP ROOM 3.3 Concrete Floor

(R212)
MCC ROOM (DIV 2) (R410) NORTH WALL 7.5 24 12 180.00 INTERNAL 3.3 Concrete Wall

MCC ROOM (DIV 2) (R410) SOUTH WALL 7.5 24 12 180.00 INTERNAL 3.3 Concrete Wall

MCC ROOM (DIV 2) (R410) WEST WALL 16.5 24 12 396.00 INTERNAL 3.3 Concrete Wall
SECTION I

MCC ROOM (DIV 2) (R410) WEST WALL 3.5 24 42 84.00 INTERNAL 3.3 Concrete Wall
SECTION 2

MCC ROOM (DIV 2) (R4 10) EAST WALL 20 24 12 480.00 INTERNAL 3.3_ Concrete Wall

MCC ROOM (DIV 2) (1(410) CEILING 20.00 7.5 24 150.00 INTERNAL 3.3 Concrete Floor
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Structure Location Structure VIDTH HEIGHT THICKNESS SURFACE BOUNDARY RE F Material and

Description AREA CONDITION Orientation
LOCATION

(ft) (ft) (in) (ft2)

MCC ROOM (DIV 2) (R410) FLOOR . 20.00 7.5 12 150.00 INTERNAL 3.3 Concrete Floor

MCC ROOM (DIV 1) (R41 1) NORTH WALL 21.5 25 36 537.50 ADIABATIC 3.3 Concrete Wail

MCC ROOM (DIV 1) (R41 1) SOUTH WALL 17.5 25 12 437.50 INTERNAL 3.3 Concrete Wall
SECTION I

MCC ROOM (DIV I) (R41 1) SOUTH WALL4 25 48 100.00 INTERNAL 3.3 Concrete Wall

SECTION 2
MCC ROOM (DIV I) (R411) WEST WALL 6.00 25.00 12 150.00 INTERNAL 3.3 Concrete Wall

MCC ROOM (DIV 1) (R41 1) EAST WALL 8.50 25.00 12 212.50 INTERNAL 3.3 Concrete Wall

MCC ROOM (DIV I) (R41 1) CEILING 8.50 12.50 12 106.25 INTERNAL 3.3 Concrete Floor

MCC ROOM (DIV I) (R41 ) CEILING - 12 9.6 INTERNAL 3.3 Concrete Floor

MCC ROOM (DIV 1) (1(411) FLOOR 8.50 12.50 12 106.25 INTERNAL 3.3 Concrete Floor

MCC ROOM (DIV 1) (R41 1) FLOOR - 12 9.6 INTERNAL 3.3 Concrete Floor

ANALYZER ROOM IA (R516) NORTH WALL 5.50 23.00 21 126.50 INTERNAL 3.3 Concrete Wall

SECTION I
ANALYZER ROOM IA (R516) NORTH WALL 3.50 23.00 42 80.50 INTERNAL 3.3 Concrete Wall

SECTION 2
ANALYZER ROOM IA (11516) SOUTH WALL 8.00 23.00 12 184.00 INTERNAL 3.3 Concrete Wall

ANALYZER ROOM IA (11516) WEST WALL 6.00 23.00 12 138.00 INTERNAL 3.3 Concrete Wall

ANALYZER ROOM IA (R516) EAST WALL 15.00 23.00 12 345.00 INTERNAL 3.3 Concrete Wall

ANALYZER ROOM IA (R516) CEILING - - 12 5.66 INTERNAL 3.3 Concrete Floor

ANALYZER ROOM IA (11516) FLOOR 32 5.66 INTERNAL 3.3 Concrete Floor

ANALYZER ROOM IB (R512) NORTH WALL 6.00 23.00 21 138.00 INTERNAL 3.3 Concrete Wall

ANALYZER ROOM IB (1(512) SOUTH WALL 6.00 23.00 12 138.00 INTERNAL 3.3 Concrete Wall

ANALYZER ROOM IB (R512) WEST WALL 14.00 23.00 36 322.00 INTERNAL 3.3 Concrete Wall

SECTION I
ANALYZER ROOM I1B (R512) WEST WALL 1.75 23.00 102 40.25 INTERNAL 3.3 Concrete Wall

_SECTION 2 I I
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Structure Location Structure WIDTH HEIGHT THICKNESS SURFACE BOUNDARY REF Material and
Description AREA CONDITION Orientation

LOCATION
__ (ft) (ft) (in) (ft2)

ANALYZER ROOM IB (R512) EAST WALL 16.00 23.00 12 368.00 INTERNAL 3.3 Concrete Wall

ANALYZER ROOM IB (R512) CEILING 6.00 16.00 12 96.00 INTERNAL 3.3 Concrete Floor

ANALYZER ROOM I1B (R512) FLOOR 6 16 32 96.00 INTERNAL 3.3 Concrete Floor

112 RECOMBINER MCC NORTH WALL 17 17 60 289.00 DRYWELL 3.3 Concrete Wall

ROOM (DIV. 1) (R61 1)
H2 RECOMBINER MCC SOUTH WALL 17.00 17 12 289.00 INTERNAL 3.3 Concrete Wall

ROOM (DIV. I) (R611)
H2 RECOMBINER MCC WEST WALL 9.00 17 12 153.00 INTERNAL 3.3 Concrete Wall

ROOM (DIV. I) (R611) _
H2 RECOMBINER MCC EAST WALL 9 17 12 153.00 INTERNAL 3.3 Concrete Wall

ROOM (DIV. 1) (R61 1) -__ _

112 RECOMBINER MCC CEILING 9 17 12 153.00 INTERNAL 3.3 Concrete Floor

ROOM (DIV. 1) (R611) _____
112 RECOMBINER MCC FLOOR 9 17 12 153.00 INTERNAL 3.3 Concrete Floor

ROOM (DIV. 1) (R611) ______
112 RECOMLINER MCC NORTH WALL 9 17 60 153.00 FUEL POOL 3.3 Concrete Wall

ROOM (DIV. 2) (R612) . _

112 RECOMBINER MCC SOUTH WALL 9 17 12 153.00 INTERNAL 3.3 Concrete Wall

ROOM (DIV. 2) (R612) _ _ _ _ ____ . ______

112 RECOMBINER MCC WEST WALL 20 17 24 340.00 INTERNAL 3.3 Concrete Wall

ROOM (DIV. 2) (R612) .- _

H2 RECOMBINER MCC EAST WALL 20.00 17.00 12 340.00 INTERNAL 3.3 Concrete Wall

ROOM (DIV. 2) (1R612) - _

H2 RECOMBINER MCC CEILING 9.00 20.00 12 180.00 INTERNAL 3.3 Concrete Floor

ROOM (DIV. 2) (R612) -_-_-
H2 RECOMBINER MCC FLOOR 9.00 20.00 12 180.00 INTERNAL 3.3 Concrete Floor

ROOM (DIV. 2) (R612) -_-_ ._ I __
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Table 25 identifies the wall dimensions and reports the surface area calculated for these thermal conductors associated with the Miscellaneous Interior Walls.
The boundary conditions are identified along with the thermal conductors material and orientation. All of these conductors communicate with the Main Reactor
Building Volume. The inclusion of a column labeled Boundary Condition Location is only to identify what communicates with the other side of the conductor.
The term INTERNAL identifies that both sides of the conductor are in communication with the Main Reactor Building Volume.

SurfaceArea = (HeightX[idthi)

Table 25 Miscellaneous Interior Walls

Associated Room Elevation WVIDTII HEIGHT THICKNESS SURFACE BOUNDARY REF Material and
AREA CONDITION Orientation

LOCATION
(t(ft) (f)in) (ft2)

R206 471.0 10.86 28.00 12 304.21 INTERNAL 2.17 Concrete Wall
R213 471.0 38.03 16.50 12 627.43 INTERNAL 2.17 Concrete Wall
R211 471.0 21.73 16.50 12 358.54 INTERNAL 2.17 Concrete Wall
R208 471.0 20.18 28.00 12 564.96 INTERNAL 2.17 Concrete Wall
R214 471.0 55.88 16.50 12 921.94 INTERNAL 2.17 Concrete Wall
R305 501.0 41.67 19.00 12 791.81 INTERNAL 2.18 Concrete Wall
11312 501.0 24.70 19.00 12 469.22 INTERNAL 2.18 Concrete Wall
R320 501.0 15.43 19.00 12 293.27 INTERNAL 2.18 Concrete Wall
R309 501.0 72.54 19.00 12 1378.33 INTERNAL 2.18 Concrete Wall
R315 501.0 46.30 12.25 12 567.23 INTERNAL 2.18 Concrete Wall
R319 501.0 12.35 19.00 12 234.61 INTERNAL 2.18 Concrete Wall
R412 522.0 26.24 24.00 12 629.73 INTERNAL 2.19 Concrete Wall
R408 522.0 64.83 24.00 12 1555.82 INTERNAL 2.19 Concrete Wall
R405 522.0 20.84 24.00 12 500.08 INTERNAL 2.19 Concrete Wall
UNLABELED 522.0 24.70 24.00 12 592.69 INTERNAL 2.19 Concrete Wall
NEAR OPEN
FLOOR HATCH _

1R507 548.0 71.00 24.00 27.79 1704 INTERNAL 2.19 Concrete Wall

II
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Associated Room Elevation WIDTH HEIGHT THICKNESS SURFACE BOUNDARY REF Material and
AREA CONDITION Orientation

LOCATION
(ft) (. t (In) (ft2)

R509 548.0 58.65 24.00 23.16 1407.66 INTERNAL 2.19 Concrete Wall
R510 548.0 60.20 24.00 23.16 1444.7 INTERNAL 2.19 Concrete Wall
R511 548.0 55.57 24.00 23.16 1333.57 INTERNAL 2.19 Concrete Wall
R505 548.0 52.48 24.00 23.16 1259.48 INTERNAL 2.19 Concrete Wall
R605 572.0 18.52 32.88 37.04 609 INTERNAL 2.19 ncrete Wall
R606 572.0 152.48 32.88 37.04 1725.49 INTERNAL 2.19 Concrete Wall

II
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Table 26 identifies the exterior wall dimensions and reports the surface area calculated for these thermal conductors. The boundary conditions are identified

along with the thermal conductors material and orientation. All of these conductors communicate with the main reactor building volume. The inclusion of a

column labeled Boundary Condition Location is only to identify what communicates with the other side of the conductor. The term ADIABATIC identifies that

these conductors do not transfer heat out of the main building although they do transfer heat with the main reactor building volume.

SurfaceArea = 2(HeightX[Vidth)

Table 26 Main Reactor Building Walls

Structure Description Elevation WVIDTII HEIGHT THICKNESS SURFACE AREA BOUNDARY REF Material and
CONDITION Orientation

(ft) (ft) (ft) (in) (ft2) LOCATION

RB ELEVATION 471 471 129.67 28 32 7261.52 ADIABATIC 3.1 Concrete Wall

NORTH & SOUTH_______
RB ELEVATION 471 471 145.84 28 31 8167.04 ADIABATIC 3.1 Concrete Wall

EAST & WEST _

RB ELEVATION 501 501 128.17 19 29 4870.46 ADIABATIC 3.1 Concrete Wall

NORTH & SOUTH _

RB ELEVATION 501 501 144.5 19 27 5491 ADIABATIC 3.1 Concrete Wall

EAST & WEST
RB ELEVATION 522 522 128.25 24 28.5 6156 ADIABATIC 3.1 Concrete Wall

NORTH & SOUTH _ __

RB ELEVATION 522 522 144.84 24 25 6952.32 ADIABATIC 3.1 Concrete Wall

EAST & WEST
RB ELEVATION 548 548 128.83 22.00 25.02 5668.67 ADIABATIC 3.1 Concrete Wall

NORTh!& SOUTH _

RB ELEVATION 548 548 145.00 22.00 24 6380 ADIABATIC 3.1 Concrete Wall

EAST & WEST _____

RB ELEVATION 572 572 129.08 32.88 23.52 8487.23 ADIABATIC 3.1 Concrete Wall

NORTH & SOUTH _

RB ELEVATION 572 572 145.00 32.88 24 9535.2 ADIABATIC 3.1 Concrete Wall

EAST & WEST _
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Table 27 identifies the Drywell and Fuel Pool wall dimensions and reports the surface area calculated for these thermal conductors. The boundary conditions are
identified along with the thermal conductors material and orientation. This table is organized differently from the previous tables in terms of the boundary
conditions. The boundary conditions are described by both the structure description as well as the boundary condition location. With the exception of the Fuel
Pool Wall communicating with the drywell all of these structures communicate with the main reactor building volume atmosphere on one side. The fuel pool
wall in question provides heat transfer between the drywell and the fuel pool.

The wall thickness reported in the table is established by scaling the referenced drawing. The drywell wall heights are established to be the floor to floor
distance. For example, the height of the drywell wall reported for the 572ft elevation is

34.88ft = (606ft 10.5in) - (572ft)

The upper elevations of the drywell wall are reported as having a width as opposed to an outer radius. The width value used is the overall outside dimension of
the wall illustrated in the referenced drawing. This will represent the conservative upper bound of this structure, which acts as a source of heat to the reactor
building model.

For the fiiel pool walls the thickness is taken from the referenced drawing to be 5ft. This value is assigned to both the drywell and reactor building sides of the
pool. The fuel pool wall height is established based on the inside pool dimension provided in referenced drawing. For the drywell side of the fuel pool, the wall
width is the center to center distance between columns K and L illustrated in the Reference 2.15.

For the reactor building side of the fuel pool the wall width is established using Reference 2.18 plan dimensions

1 13fl-2*22.5ft+2*34ft

The surface area of these structures is calculated as follows.

SttrfaceArea = 2;r(OLtterRadiusXA-eighlt)

OR
SturfaceArea = (Midth XHeight)
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Table 27 Drywell And Fuel Pool Walls

Structure Description Elevation Inside Outer WIDTH HEIGHT THICKNESS SURFACE BOUNDARY Material REF
Radius Radius AREA CONDITION

LOCATION
_ _ _ _ _ _ _ _ _ _(ft) (t) (ft) (in) (rt2)

DRYWELL WALL 501 46.2 21 60.860 6095.95 RB Concrete 2.12

_ _Wall

DRYWELL WALL 522 41 26 69.77 6697.88 RB Concrete 2.13
_____ ____w all

DRYWELL WALL 548 27.35 33.59 24 74.88 5065.26 RB Concrete 2.14
____ ___ ____ __ ____ ___ ___w all

DRYWELL WALL 572 48.00 34.88 62.31 1674.00 RB Concrete 2.15,
NORTH Wall 2.16

DRYWELL WALL 572 48.00 34.88 62.31 1674.00 RB Concrete 2.16

SOUTH w Wall

DRYWELL WALL EAST 572 45.00 34.88 73.05 1569.38 RB Concrete 2.16

.Wall

FUEL POOL WALL 568 45.00 38.75 60 1743.75 DRYWELL Concrete 2.18
____ ____ _ __ ____ ____ ____ ____ ____ ____W a ll_ _ _ _

FUEL POOL WALL 568 113 38.75 60 4378.75 RB Concrete 2.15
Wall

1 1
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The calculation of the Main Reactor Building Floors is developed using the dimensions listed in Table 28. The Lost Area column in the table provides a

summary of the corresponding areas listed in Table 28. As described below these areas are subtracted from the over all area.

SurfaceArea = (ViddzXHeiglht) - LostArea

Table 28 Main Reactor Building Floors

Structure Elevation WIDTHI HEIGHT THICKNESS LOST AREA SURFACE BOUNDARY REF Material and

Description (Table 29) AREA CONDITION Orientation
LOCATION

(f(t) (ft) (in) (tt 2) (Wt2) _

RB 471 129.67 145.84 24 14124.40 4786.68 INTERNAL 3.1 Concrete Floor

ELEVATION
471 FLOOR
RB 501 128.17 144.5 24 8152.56 10368.00 INTERNAL 3.1 Concrete Floor

ELEVATION
501 FLOOR
RB 522 128.25 144.84 24 6835.20 11740.53 INTERNAL 3.1 Concrete Floor

ELEVATION
522 FLOOR
RB 548 128.83 145.00 24 5565.59 13115.24 INTERNAL 3.1 Concrete Floor

ELEVATION
548 FLOOR
RB 572 129.08 145.00 24 3025.67 15690.93 INTERNAL 3.1 Concrete Floor

ELEVATION
572 FLOOR
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When calculating the floor areas within the main building it is necessary to subtract the areas occupied by other building features as well as floor areas already

accounted for by rooms within the building that are developed separately. Table 29 summarizes the values that will be subtracted from the floor calculation for

the main building.

Table 29 Areas Subtracted From Main Building Floors

LOST FLOOR AREAS
ELEVATION PENETRATION AUXILIARY MISCELLANEOUS PRIMARY Total Area Note Reference

AREAS ROOM FLOOR ROOM WALL CONTAINMENT
AND CEILING AREAS Table 27 provides

AREAS (Table 23 CfVldth)(Thlickness) Radius Values to
and Table 24) Table 25 calculate areas unless

noted otherwise

(it)(ft 2 (f tft 2) (t 2) (rt2 )

471 55.76 6,117.00 146.68 7,289.59 13,609.03 Primary 3.1, 3.7
Containment
Radius 48' 2"

471 53.72 53.72 3.7

471 19.82 19.82 3.7

471 33.47 _ 33.47 3.7

471 13.41 13.41 3.7

471 12.45 . 12.45 3.7

471 382.5 . 382.5 3.7

471 Total 14,124.40

501 331.58 667.05 213 6,705.54 7,917.17 3.7

501 97.55 97.55 3.7

501 91.94 91.94 3.7

501 27.01 27.01 3.7

1
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LOST FLUUK AREAS

ELEVATION PENETRATION AUXILIARY MISCELLANEOUS PRIMARY Total Area Note Reference

AREAS ROOM FLOOR ROOM WALL CONTAINMENT
AND CEILING AREAS Table 27 provides

AREAS (Table 23 (Width)(Thlckness) Radius Values to
and Table 24) Table 25 calculate areas unless

noted otherwise

(t)ft 2 () (ft
2

) (ft2) e) _

501 18.88 18.89 3.7

501 Total 8,152.56

522 20.58 265.85 602.33 5,281.02 6,169.78 3.7

522 117.40 117.40 3.7

522 548.02 548.02 3.7

522 Total 6,835.20

548 402.03 823.97 602.32 3,544.62 5,372.94 3.7

548 102.59 102.59 3.7

548 82.06 82.06 3.7

548 8.00 8.00 3.7

548 Total 5,565.59

572 63.25 219.16 1809.56 2,091.97 Primary 3.7
Containment
Diameter
assumed to be
48ft which equals
the width in table
27

572 466.85 1 _ 466.85 13.7
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LOST FLOOR AREAS
ELEVATION PENETRATION AUXILIARY MISCELLANEOUS PRIMARY Total Area Note Reference

AREAS ROOM FLOOR ROOM WALL CONTAINMENT
AND CEILING AREAS Table 27 provides

AREAS (Table 23 (Width)(Tlickness) Radius Values to
and Table 24) Table 25 calculate areas unless

noted otherwise

(ft) (ft2) (ft2) (ft2) (ft2) ()
572 466.85 466.85 3.7

572 Total 3,025.67 _ _ _

I
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Similar to the Pump Room thermal conductors the main reactor building volume thermal conductors are combined. The walls and ceilings are grouped by
thickness.

Main building conductors within each group are combined into a thermal conductors by calculating an average thickness that is representative of the total area of
the group. This approach provides an equivalent heat sink to represent each main building conductor group minimizing the number of thermal conductors
required by the GOTHIC model.

AvgThickness = Z(AreaXTlzickness)
Z (Area)

Table 30 summarizes the results of this thermal conductor calculation.



Calc. No. WS129-CALC-001

a CALCULATION CONTROL SHEET Rev. 0

ENERCON SERVICES, INC. Page No. 87 of 150

Table 30 Main Building Thermal Conductors

Conductor # BOUNDARY THICKNESS SURFACE Material
CONDITION / AREA Details

ORIENTATION
(in) (ft2)

AUXILIARY ROOMS
PUMP ROOM . = ___

20 Floor 24 92 Concrete

ADIABATIC
21 Wall 33.98 1,324 Concrete

INTERNAL
22 Wall 12 4,995.25 Concrete

23 Wall 18 444.5 Concrete

24 Wall 23.36 1,241.5 Concrete

25 Wall 36 322 Concrete

26 Wall 44.26 264.5 Concrete

27 Wall 72 450.85 Concrete

28 Wall 102 40.25 Concrete

29 Floor 12 1,149.36 Concrete

30 Floor 18 814.31 Concrete

31 Floor 24 150 Concrete

32 Floor 32 101.66 Concrete

DRYWELL
33 Wall 60 289 Ta
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Conductor #1 BOUNDARY THICKNESS SURFACE Material
CONDITION / AREA Details

ORIENTATION
(in) (U2)

FUEL POOL

34 Wall 62.55 422.875 Concrete

MISCELLANEOUS
WALLS
INTERNAL

35 Wall 12 9789.87 Concrete

36 Wall 23.16 5,445.41 Concrete

37 Wall 27.79 1,704 Concrete

38 Wall 37.04 2,334.49 Concrete

MAIN STRUCTURE _ _

ADIABATIC
39 Wall 23.83 24,402.43 Concrete

40 Wall 28.41 44,567.01 Concrete

INTERNAL
41 Floor 24 55,700.90 Concrete

DRYWELL NVALLS _ __ _ _

RB_ _ _ _

42 Wall 61.37 9,443.95 Table 35

43 Wall 72.09 13,332.515 Table 35

FUEL POOL
DRYWELL,

44 Wall 60 1,743.75 Table 35
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Conductor # BOUNDARY THICKNESS SURFACE Material

CONDITION / 
AREA Details

ORIENTATION
(I ) (ft4)

_____ _____ ___ R

145 lVall 160 14,378.75 lConcrete
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REFUELING FLOOR THERMAL CONDUCTORS

The data used to develop the thermal conductors for the refueling floor is provided in Table 31. The final inputs are provided in Table 32.

Table 31 identifies the wall, floor and ceiling dimensions and reports the surface area calculated from these thermal conductors associated with the Refueling

Floor Volume. The boundary conditions are identified along with the thermal conductors material and orientation. All of these conductors communicate with

the Refueling Floor Volume. The term ADIABATIC identifies that these conductors do not transfer heat out of the refueling floor although they do transfer heat

with the Refueling Floor Volume.

Table 31 - Refueling Floor Thermal Conductors

Structure Elevation WIDTH hEIGhT THICKNESS LOST AREA SURFACE BOUNDARY REF Material and

Description (Table 26) AREA CONDITION Orientation
LOCATION

(ft2)

RB ELEVATION 606.9 134.33 61.13 1.598 16,422.21 ADIABATIC 3.1 COMPOSITE
606' 101/2" NORTH WALL

SOUTH
RB ELEVATION 606.9 150.33 61.13 1.598 18,377.85 ADIABATIC 3.1 COMPOSITE

606' 101/2" EAST WALL

WEST WALL

RB ELEVATION 606.9 150.33 134.33 24 3,988.79 16,205.5 INTERNAL 3.1 CONCRETE

606' 101/2" FLOOR FLOOR

RB ROOF 668 134.33 150.33 0.049 20,194.28 ADIABATIC 3.1 COMPOSITE
__ FLOOR
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When calculating the floor areas within the refueling floor it is necessary to subtract the areas occupied by other building features. Table 32 summarizes the

values that will be subtracted from the floor calculation for the refueling floor. It should be noted that there may be more than one penetration value associated

with a floor. When this is the case a row will be included in the table to represent each penetration.

Table 32 Areas Subtracted From Refueling Floor Areas

LOST FLOOR AREAS
ELEVATION PENETRATION AUXILIARY MISCELLANEOUS FUEL PRIMARY Note Reference

AREAS ROOM FLOOR ROOM WVALL AREAS POOL CONTAINMENT
AND CEILING (Width)(Thlckness) Table 27 provides

AREAS (24) Table 25 Radius Values to
calculate areas unless
noted otherwise

(ft)(f (ft) (ft2) (ft2) (ft2)
606.9 409.61 1360 1809.56 Primary 3.1, 3.7

Containment
Diameter assumed to
be 48ft which equals
the width in table 27

606.9 409.61 J3.7

II
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Similar to the main reactor building thermal conductors the refueling floor volume thermal conductors are
combined. The walls and ceilings are grouped by thickness.

Table 33 summarizes the results of this thermal conductor calculation.

Table 33 Refueling Floor Thermal Conductors

Conductor # BOUNDARY CONDITION I THICKNESS SURFACE Material
ORIENTATION AREA Details

(in) (ft2)

46 ADIABATIC 1.598 34,800.06 Table 35
COMPOSITE WALL

47 ADIABATIC 0.049 20,194.28 Table 35
COMPOSITE ROOF

48 MAIN REACTOR BUILDING 24 16,205.5 Concrete
VOLUME
CONCRETE FLOOR

THERMAL CONDUCTOR MATERIAL PROPERTIES

The basic material properties that will be applied to the structures are provided in Table 34. Several of the
structures are identified as having several materials or are composite structures. The composition of these
structures are provided in Table 35.

Table 34 Material Properties

Material Description Density Conductivity Heat Capacity Reference

(lblft 3) (BTU/hr/ftlF) (BTUlIbF)
Concrete 144 0.54 0.2 1.13
Carbon Steel 490 26.00 0.11 1.13, Piping

Specification
SA106

Calcium Silicate 15 0.0375 (0F) 0.201 1.16
0.0375 (200°F)
0.0417 (300 0F)
0.0458 (4000F)
0.05 (500°F)
0.055 (600F) ___

Poly Urethane 2.5 0.1 - 0.2 0.48 1.14 (Ref. 1.14
(0.1 Used) Table 4), 1.15

Fiberglass 6 0.029 0.21 1.13 (Glass Wool
_ass__I IPacked)
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Table 35 Composite Structure Material Composition

Conductor Description 8 Thickness Material Reference

(in)
Wetwell Wall Steel Liner 1.5 Carbon Steel 3.3
Wetwell Wall Poly Urethane 2.25 Poly Urethane 3.3
Wetwell Wall Fiberglass 0.3125 Fiberglass 3.3
Wetwell Wall Concrete 60 Concrete 3.3

18 Total Thickness 64.0625

Wetwell Wall Steel Liner 1.5 Carbon Steel 3.3
Wetwell Wall PolyUrithane 2.25 Poly Urethane 3.3
Wetwell Wall Fiberglass 0.3125 Fiberglass 3.3
Wetwell Wall Concrete 150.84 Concrete 3.3

19 Total Thickness 154.9

Insulated Piping Steel 0.38 Carbon Steel 3.3
Insulated Piping Insulation 2 Calcium Silicate 3.3

2 Total Thickness 2.38

Refueling Floor Walls Metal 0.049 Carbon Steel 1.18
Interior
Refueling Floor Walls Insulation 1.5 Fiber Board 1.18
Refueling Floor Walls Metal 0.049 Carbon Steel 1.18
Exterior

46 Total Thickness 1.598

47 Refueling Floor Roof 0.049 Carbon Steel Assumption
._ 4.13

Drywell Wall Steel Liner 1.5 Carbon Steel Assumption
._ 4.12
Drywell Wall Concrete 58.5 Concrete

33 & 44 Total Thickness 60 Table 24

Drywell Wall Steel Liner 1.5 Carbon Steel Assumption
4.12

Drywell Wall Concrete 59.87404 Concrete
42 Total Thickness 61.37404 _ Table 24

Drywell Wall Steel Liner 1.5 Carbon Steel Assumption
_ _4.12

Drywell XVall Concrete 70.59747 Concrete I
43 Total Thickness 72.09747 Table 24

Il

8 Drywell Concrete Thickness is developed by subtracting the Steel Liner thickness from the overall
thickness.
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THERMAL CONDUCTOR BOUNDARY TEMPERATURES

PRIMARY CONTAINMENT DRYWELL CONDUCTOR INNER WALL TEMPERATURE

The inner surface of conductors used to represent the primary containment are assigned a temperature that
corresponds to the containment accident profile. As described in Assumption 4.9 a composite of the LOCA
and MSLB are used. The profiles for these accidents are obtained from Reference 1.21 and illustrated in
Table 36.

In addition, a conservative representation of the associated heat transfer coefficient (Assumption 4.10) will
be used to ensure that the heat flow is biased into the structure from the containment atmosphere. The heat
transfer coefficient is assigned the Type 4 (Refer to Table 38) in the GOTHIC Model. The coefficient used
is as follows.

If the vapor temperature is greater than the wall temperature the value assigned is 1120BTU/hrlft2/R This
value corresponds to 4 times the maximum UCHIDA heat transfer coefficient documented in Reference
1.10 (280BTJ/hr-ft2-F). If the vapor temperature is less than or equal to the wall temperature than the
value assigned is 0.lBTU/hr/ft2 1R (Heat Transfer Coefficient Type 2 Refer to Table 38). This minimum
value is considered to be a representative natural convection heat transfer coefficient that will minimize
wall cooling to ensure a conservative result.

Table 36 - Composite Profile Assigned to Drywell Boundary Condition

Time Temperature

(sec) (OF)
0.0 135
0.1 150
0.7 328
1 290
4 _285
10 280

1,000 280
2,000 285
10,000 280
86,400 250

1,000,000 165
10,000,000 110
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PRIMARY CONTAINMENT WETWELL CONDUCTOR INNER WALL TEMPERATURE

The inner surface of conductors used to represent the primary containment wetwell are assigned a
temperature that corresponds to the wetwell pool accident LOCA profile. The profile for the accident is
obtained from Reference 1.19 and illustrated in Table 37. See assumption 4.15 for discussion of the I
profile.I

Table 37 - Composite Profile Assigned to Wetwell Boundary Condition

Time Temperature

_(sec) (T _

0 95
10 105
100 150

1,000 160
10,000 200
35,000 204
50,000 200

10,000,000 200

FUEL POOL CONDUCTOR INNER WALL TEMPERATURE

The inner surface of conductors used to represent the fuel pool will be assigned a temperature that
corresponds to the calculated fuel pool temperature. The GOTHIC model will dynamically calculate this
value.

D104 CORRIDOR CONDUCTOR INNER WALL TEMPERATURE

The west wall of two RHR pump rooms communicate with an adjacent corridor designated as D104 in
Reference 3.3. The outer surface of these wall conductors are in communication with the air temperature of
the D104 Corridor. It is assumed that the temperature in the D104 corridor is 104TF. This value is selected
to bound that expected under normal or accident conditions. The convection resistance that exists between
the air in the corridor and the wall is ignored and the boundary condition of the conductor is set to 104TF.
The temperature and the convection assumptions are used to conservatively minimize heat transfer from the
pump rooms to the corridor.
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Table 38 - GOTHIC Heat Transfer Coefficient Inputs

Heat Transfer Coefficient Types -
Heat Cnd_ Sp Nat For Description

Type Transfer Nominal Cnv Cnd Cnv Cnv Cnv Rad
Option Value FF Opt Opt HTC Opt Opt Opt

1 Sp 1 14 2 Drywell Temperature
Ambient Profile (Table 36)
and HTC

2 Sp ConvI 18 OFF Drywell Convection
HTC Coefficient

3 Sp Heat 0 Adiabatic Boundary
Flux Condition

4 Direct ADD UCHIDA HORZ OFF ON RB Side Pipe
CYL Conductor Convection

._ Coefficient

5 Direct ADD UCHIDA HORZ OFF ON RB Side Pipe
CYL Conductor Convection

_____ __ __ ___Coefficient

6 Direct ADD UCHIDA HORZ OFF ON RB Side Pipe
CYL Conductor Convection

._ __ _Coefficient

7 Sp Temp 1 26 WW Inside and ECCS
Inside Pipe

_ _ _ Temperature (Table 37)
8 Sp Temp 1 25 Fuel Pool Cooling

System Inside Pipe
._ _Temperature

9 Direct ADD UCHIDA VERT OFF ON RB Side Vertical Wall
. . SURF Convection Coefficient

10 Direct ADD UCHIDA FACE UP OFF ON RB Side Floor
_ _ Convection Coefficient

11 Direct ADD UCHIDA FACE OFF ON RB Side Ceiling
_ DOWN Convection Coefficient

12 Correlation Set VERT OFF OFF Fuel Pool Side Wall
SURF Heat Transfer

__ Coefficient
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Natural Convection Correlation's used in the analysis are as follows.

Vertical Surface - Flat vertical surface used for internal walls

h = (kVfi ax(0.59Rao25,0.13RaP3)

Where
k is the thermal conductivity of the fluid;
L is the characteristic length of the heat sink;
Ra is the dimensionless Rayleigh number.

Face Up - Flat horizontal surface facing upward such as a floor

When the surface is hotter than the surrounding fluid the following is used.

h = L4 0.54RaQ5,0. 1 4RaY)

When the surface is cooler than the surrounding fluid the following is used.

h = M/L).27RaO2

Where
k is the thermal conductivity of the fluid;
L is the characteristic length of the heat sink;
Ra is the dimensionless Rayleigh number.
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Face Down - Flat horizontal surface facing downward such as a ceiling

When the surface is cooler than the surrounding fluid the following is used.

h = (%3a4{0.54Ra'S",01.4Ra )

When the surface is hotter than the surrounding fluid the following is used.

h = kl).27Rao1

Where
k is the thermal conductivity of the fluid;
L is the characteristic length of the heat sink;
Ra is the dimensionless Rayleigh number.

Horizontal Cylinder - Horizontal Cylinder such as a pipe.

h = k Jfa(0.53RaO25 0.126RaY)

Where
k is the thermal conductivity of the fluid;
L is the characteristic length of the heat sink;
Ra is the dimensionless Rayleigh number.

Vertical Surface with Radiation Option (Heat Transfer Coefficient Type 5)
Refer to Vertical Surface described above for the correlation applied for natural convection.

Adiabatic Surface
This boundary is assigned a zero heat flux.

Radiation Heat Transfer Option
The radiation heat transfer option which allows heat transfer between the thermal conductor surface and the
air space will be applied to those conductors that represent a potential heat source to the reactor building.
Included amongst these are the drywell wall, wetwell wall and the piping conductors.
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HEAT INPUTS AND FAN COOLER UNITS

This section develops the basis for the direct heat loads and cooler inputs that will be included in the
GOTHIC drawdown analysis. Direct heat loads are defined to be electrical heat loads that are assumed to
be applied directly to the atmosphere without the need to evaluate any physics of heat transfer.

The result of this effort is Table 39. This table provides the values to be used as well as the time when they
start and stop in the analysis. These values are summations of values provided in Table 40, which includes
the referenced basis for each input used to create the summary Table.

The main building electrical equipment that is tripped off at the time of the LOOP will provide residual
heat to the building. This heat load decays with time and is described by the Equation 15. Equation 15 is
developed based upon the same criteria outlined in Reference 3.12.

Equation 15

K = 2  , B F = 5,266.28 BTU((A)(OF
500 F TU( )( )

Q = 5,266.28 BTU (150e-T -tair)

Where

T is the elapsed time in hours

See Note 9 I I

tair is the vapor temperature of the main reactor building volume (Volume 1)

9 The value 263,314BTU/hr represents the 229,1 84BTU/hr + 34,13OBTU/hr provided on page 39 of
Reference 3.12
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Table 39 -Summary of Direct Heat Input Loads

MODEL Volume Heat Load Value Heat Load Value Time Starts Time Ends

(BTU/hr) (BTU/s) (seconds) (seconds)
Pump Room 880,089.8 244.5 30 Never
Pump Room 43,487.51 12.08 When Fan Starts Never

Main Building 155,651.4 43.24 0 Never
Main Building 39,434.55 10.95 When Fan Starts Never
Main Building 15,724.04 4.37 When Fuel Pool Never

Cooling Starts
Main Building Equipment Equation 15 Equation 15 0 NA
Main Building Emergency 156,236.08 43.4 0 Never
Lighting

Refueling Floor 78,479.26 21.8 0 Never
Refueling Floor 9,794,000.0 2,720.56 0 Never
(F u e l P o o l)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Table 40 -Direct Heat Loads For Drawdown Analysis

MODEL Location Location Heat Load Description Heat Load Time Starts Time Ends Reference
Volume Description Value

(BTU/hr) (seconds) (seconds)
Pump Room R11 HPCS Pump Room Lighting 11,601.53 30 Never 3.3

(R-6)
Pump Room R1 HPCS Pump Room RRA-MFN/4 Fan 23,929.79 When Fan Never 3.3

(R-6) Motor Cooler Starts
Pump Room Rl 1 HPCS Pump Room HPCS-M-P/3 6,213.15 30 Never 3.3

(R-6)
Pump Room R1 HPCS Pump Room HPCS-M-P/1 Pump 435,000.00 30 Never 3.3

(R-6) Motor
Pump Room RII HPCS Pump Room FDR-P-4A,B Floor 5,585.34 30 Never 3.3

(R-6) Drain Pump Motors
Pump Room R12 LPCS Pump Room Lighting 7,541.00 30 Never 3.3

R-5
Pump Room R12 LPCS Pump Room RRA-M-FN/5 Fan 12,498.97 When Fan Never 3.3

R-5 Motor Cooler Starts
Pump Room R12 LPCS Pump Room LPCS-M-P/1 Pump 238,000.00 30 Never 3.3

R-5 Motor
Pump Room R12 LPCS Pump Room LPCS-M-P/2 6,213.15 30 Never 3.3

R-5
Pump Room R15 RCIC Pump Room Electrical Equipment, 11,192.07 30 Never 3.3

_ R-3 lights, cable _
Pump Room R6 RHR Pump 2A Electrical Equipment, 11,703.90 30 Never 3.3

_Room lights, cable
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MODEL Location Location Heat Load Description Heat Load Time Starts Time Ends Reference
Volume Description Value

_________ ____(seconds) (seconds)
Pump Room R6 RHR Pump 2A PSR-M-P/5 motor 850.00 30 Never 3.3

Room _____
Pump Room R6 RHR Pump 2A RRA-M-FN/2 Fan 7,058.75 When Fan Never 3.3

_ _ Room Motor Cooler Starts
Pump Room R6 RHR Pump 2A RHR-M-P/2A 126,000.00 30 Never 3.3

Room
Pump Room R6 RHR Pump 2A FDR-P-1AB 5,585.34 30 Never 3.3

Room
Pump Room R7 RHR Pump 2B Electrical Equipment, 14,604.28 30 Never 3.3

Room R-1 (R7) hts, cable _

Main Building R212 DC MCC Room Electrical Equipment, 11,874.51 0 Never 3.3
(DIV. 1) (R212) lights, cable

Main Building R212 DC MCC Room RRA-FC-12 FanMotor 6,876.85 When Fan Never 3.3
(DIV. 1) (R212) _ Cooler Starts

Main Building R410 MCC Room (Div 2) Electrical Equipment, 0 Never Never 3.3
(R410) lights, cable

Main Building R410 MCC Room (Div 2) RRA-FC-10 Fan Motor 0 Never Never 3.3

Main Building R411 MCC Room (Div 1) Electrical Equipment, 35,964.76 0 Never 3.3
_ (R411) lights, cable _

Main Building R411 MCC Room (Div 1) RRA-FC-1 1 Fan Motor 9,192.79 When Fan Never 3.3
(R41 1) Cooler Starts

Main Building R506 Fuel Pool Heat Lighting 28,321.39 0 Never 3.3
Exchanger Pump
Room (R506)

Main Building R506 Fuel Pool Heat FPC-M-P/1AorFPC- 15,724.04 When Fuel Never 3.3
Exchanger Pump M-P/IB Pump Motor Pool Cooling
Room (R506) Starts

Main Building R506 Fuel Pool Heat RRA-FC-19 or 20 Fan 12,722.17 When Fan Never 3.3
Exchafiger Pump Motor Cooler Starts

_ Room (R506) __ _
Main Building R512 Analyzer Room 1B Electrical Equipment, 9,758.94 0 Never 3.3

(R512) lights, cable
Main Building R512 Analyzer Room 1B RRA-FC-17 Fan Motor 3,274.69 When Fan Never 3.3

_(R512) Cooler Starts
Main Building R516 Analyzer Room IA Electrical Equipment, 8,462.30 0 Never 3.3

(RS51_6) lights, cable
Main Building R516 Analyzer Room IA RRA-FC-15 Fan Motor 3,274.69 When Fan Never 3.3

(R516) Cooler Starts
Main Building R611 H2 Recombiner Electrical Equipment, 18,289.48 0 Never 3.3

MCC Room (Div. I) lights, cable
_ _(R611)

Main Building R611 H2 Recombiner RRA-FC-13 Fan Motor 4,093.36 When Fan Never 3.3
MCC Room (Div. 1) Cooler Starts
(R61 1) _
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MODEL Location Location Heat Load Description Heat Load Time Starts Time Ends Reference
Volume Description Value

____ __ _(BTU/hr) (seconds) (seconds)
Main Building R612 H2 Recombiner Electrical Equipment, 0 Never Never 3.3

MCC Room (Div. 2) lights, cable
(R612)

Main Building R612 H2 Recombiner RRA-FC-14 Fan Motor 0 Never Never 3.3
MCC Room (Div. 2)
(R612)

Main Building Reactor Stack Monitor Load 42,980.0 0 Never 3.14
__ __ Building

Main Building Reactor Emergency Lighting Emergency Lighting 156,236.08 "' 0 Never 3.12
Building

Main Building Reactor Main Reactor Off Line Equipment 263,314.00 NA NA 3.12
Building Building Equipment Heat Decay Pre trip Equation 15

Heat Load
Refueling Floor Reactor dry cask 78,479.26 0 Never 1.27

Building (23kW)
Refueling
Floor

Refueling Floor Fuel Pool Decay Heat 9,794,000.00 0 Never 3.6
Fuel Pool (Assumption
Water 3.3)

I

It should be noted that the refueling floor fuel pool water heat load described in Table 40 is applied to the
liquid in the fuel pool modeled in GOTHIC. Heat transfer from the pool to the rest of the building is
accounted for by heat and mass transfer from the pool. All other heat loads listed in Table 40 apply the
heat loads to the building volume atmospheres.

Rooms within the reactor building are equipped with safety related fan cooler units. These units are cooled
by Service Water and provide safety related cooling to those areas with equipment required to mitigate the
consequences of an accident. Table 41 provides a list of the rooms where coolers are credited as well as the
overall UA (Reference 3.3) value to be used to establish the GOTHIC inputs. Note that the minimum water
flow rate reported in Reference 3.3 is used, which corresponds with the Cooler UA value reported. In
addition, the air flow rate reported in Table 41 is the 90% value used in Reference 3.3 to develop the UA
calculation.

10 The value reported is based on 203,700.00 (Reference 3.12) with Lighting values listed above
subtracted. i.e., 203,700.00 - 11,601.53 - 7,541.00 - 28,321.39 = 156,236.08. Note that only explicitly
defined lighting loads are subtracted. Refer to Assumption 3.5 for additional discussion.
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Table 41 Cooler Coils Credited in Model

Room Coil Designation Cooler Cooling Air Flowrate Reference
UA Water

Flowrate

(gpm) (cfm)
(BTU/
hrF _

R506 Fuel Pool HX Room RRA-CC-19,20 17,140 21 9,000 3.3
R212 DC MCC Room Div. I RRA-CC-12 10,550 10 5,850 3.3
R411 MCC Room Div. I RRA-CC-I I 9,921 8 5,157 3.3
R516 Analyzer room IA RRA-CC-15 6,765 7 2,970 3.3
R512 Analyzer room IB RRA-CC-17 6,765 7 2,970 3.3
R611 Hydrogen Recombiner MCC RRA-CC-13 8,236 7 3,690 3.3
Room Div. I
R14 RHRPump RoomrR-4 RRA-CC-1 9,321 15 4,687 3.3
R12 LPCS Pump Room R-5 RRA-CC-5 16,340 32 8,437 3.3
RI I HPCS Pump Room R-6 RRA-CC-4 36,510 30 14,062 3.3

Per assumption 1.3 the overall UA values listed above are reduced to 65% to account for fouling and then
again by an additional 5% to account for changes in the UA value associated with changes in inlet air
temperature. Per assumption 1.7, cooling water temperatures of 78'F and 87°F will be used to develop the
cooler heat removal values as a function of room temperature. These temperature values represents a
simplification of cooling water temperature as illustrated in Figure 3. It can be seen that the use of a single
value is clearly conservative for the first 14 hours of the analysis. Using this information and the method
presented in Reference 3.4, the heat removal of each cooler as a function of air temperature is calculated.
The MathCad software was used to establish the inputs and the method is illustrated below.
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To determine the heat removal rate of the fan coolers, it is assumed that the volume flow rate of the air past
the coil is constant. The mass flow rate, however, changes because the density of air varies with
temperature. As a result, the heat capacity rate of the air will change with temperature. To account for this
in the calculation of heat removal rate, the following function is defined.

A, (T) = 0.24 bR (Pair (T)AirFlow

AirFlow = 1 0,OOOcfm

T=780F

Al(780F)=0-24 0.074 U lb ,0cfm =177.6 ;ft 3  mi47.6 (

The heat capacity rate for the water is calculated in a similar manner.

B, =500 hr(RXgal) WaterFlow

WaterFlow = 21gpm

B1 = 500 ( )(21gpm)=10,500 BTU
hr(RXgal) hr(R)

As described earlier, the overall UA value of the cooling coil will be reduced to address fouling and
uncertainty in the constant temperature assumption.

For the coil RRA-CC-19

UAl = 0.95(0.65)(17,140 BTU/hrf 2) = 10,584 BTU/hrf 2
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The MathCAD solve block is used to determine the heat removal. This method requires the initial guess
values, which are defined below. The results of these calculations for each of the coils used are provide in
Tables 42 and 43.

T= 1000F Y = 20 F X, = 500 F Q= 50,000

Calculation of Heat Transferred based on Air

T:= 1OOR Yi:=2Fahr Xl:=5OFahr Q:= 50000-
hr

Inital Guesses

Given
-A Q I I)C A1M B1)

Xl=

e -I

Q= Al(T)-T - Xl-AI(T)

HTR('I :=Find(YI, Xi,Q)

i:=0.. 16

T.:= 80Fahr + i-5Fahr Tw = 78Fahr

lii

Q1J
:= H(T)
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Figure 3 - Actual (Reference 3.6) and Assumed Pond Temperature vs. Time
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The selection of a three volume model has a conservative impact on the performance of the fan coolers.
These coolers are typically located within small compartments within the reactor building. Including these
volumes within the main reactor building volume as opposed to providing their own volumes, produces an
underestimate of the temperature these coolers will be worldng against. Assuming that the volume
temperature is represented by the main portions of the reactor building will lead to a lower initial
temperature (approximately 757F) and produce overly conservative conditions in terms of the
aforementioned room cooler performance. The reason that the performance is overly conservative results
from the fact that the rooms where the heat sources and coolers are located would actually experience
temperature increases that are greater than that reflected by the overall building temperature rise. This of
course is the result of applying the heat inputs to a smaller volume as compared to the main portion of the
reactor building. Further aggravating this situation is the assumption that the initial temperature of the area
is significantly lower than that anticipated for the rooms, since the coolers would be removing heat from air
that is greater than or equal to 104TF. Therefore, the coolers are virtually ineffective with the lower
temperature assumption. The arguments provided are applicable to the pump rooms. In the interest of
producing a conservative representation of these coolers the 75 0F reactor building temperature is assigned
to all three volumes included in the model.
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Table 42 Cooling Water Temperature 78 0F

Air Cooling Unit Heat Removal
Temp
(F) (BTU/hr)

FF# 2 FF# 3 FF# 4 FF# 7 FF# 8 FF# 9 FF# 10 FF# 11
RRA-CC-1 RRA-CC-4 RRA-CC-5 RRA-CC- RRA-CC- RRA-CC-13 RRA-CC-15 RRA-CC-

11 12 or 17 19 or 20
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80 7440.00 14400.00 10300.00 7746.87 8050.52 6860.00 5980.00 10558.70
82 14900.00 28700.00 20600.00 15483.24 16089.70 13700.00 12000.00 21097.89
84 22300.00 43000.00 30900.00 23209.11 24117.54 20600.00 17900.00 31617.61
86 29700.00 57200.00 41100.00 30924.49 32134.05 27400.00 23900.00 42117.85
88 37100.00 71400.00 51300.00 38629.39 40139.26 34200.00 29800.00 52598.65
90 44500.00 85600.00 61600.00 46323.82 48133.15 41000.00 35800.00 63060.02
92 51900.00 99800.00 71800.00 54007.81 56115.77 47800.00 41700.00 73501.98
94 59300.00 114000.00 81900.00 61681.35 64087.10 54600.00 47700.00 83924.55
96 66600.00 128000.00 92100.00 69344.45 72047.17 61400.00 53600.00 94327.74
98 74000.00 142000.00 102000.00 76997.13 79995.97 68200.00 59500.00 104711.57

100 81400.00 156000.00 112000.00 84639.38 87933.53 75000.00 65500.00 115076.06
102 88700.00 170000.00 122000.00 92271.23 95859.85 81800.00 71400.00 125421.24
104 96000.00 184000.00 133000.00 99892.69 103774.95 88500.00 77300.00 135747.11
106 103000.00 198000.00 143000.00 107503.76 111678.84 95300.00 83200.00 146053.70
108 111000.00 212000.00 153000.00 115104.45 119571.52 102000.00 89100.00 156341.03
110 118000.00 225000.00 163000.00 122694.78 127453.01 109000.00 95000.00 166609.10
112 125000.00 239000.00 173000.00 130274.75 135323.32 116000.00 101000.00 176857.96
114 133000.00 253000.00 183000.00 137844.37 143182.47 122000.00 107000.00 187087.60
116 140000.00 267000.00 193000.00 145403.67 151030.45 129000.00 113000.00 197298.06
118 147000.00 280000.00 203000.00 152952.63 158867.29 136000.00 118000.00 207489.34
120 154000.00 294000.00 213000.00 160491.28 166692.99 142000.00 124000.00 217661 A7
122 162000.00 308000.00 222000.00 168019.63 174507.57 149000.00 130000.00 227814.48
124 169000.00 321000.00 232000.00 175537.68 182311.03 156000.00 136000.00 237948.36
126 176000.00 335000.00 242000.00 183045.45 190103.39 162000.00 142000.00 248063.16
128 183000.00 348000.00 252000.00 190542.94 197884.66 169000.00 148000.00 258158.88
130 190000.00 362000.00 262000.00 198030.17 205654.85 176000.00 154000.00 268235.54
132 198000.00 375000.00 272000.00 205507.15 213413.98 182000.00 159000.00 278293.17
134 205000.00 388000.00 282000.00 212973.88 221162.04 189000.00 165000.00 288331.78
136 212000.00 402000.00 291000.00 220430.38 228899.06 196000.00 171000.00 298351.39
138 219000.00 415000.00 301000.00 227876.65 236625.04 202000.00 177000.00 308352.02
140 226000.00 428000.00 311000.00 235312.71 244340.00 209000.00 183000.00 318333.70
142 233000.00 442000.00 321000.00 242738.57 252043.94 215000.00 188000.00 328296.44
144 241000.00 455000.00 330000.00 250154.23 259736.88 222000.00 194000.00 338240.26
146 248000.00 468000.00 340000.00 257559.71 267418.83 229000.00 200000.00 348165.18
148 255000.00 481000.00 350000.00 264955.02 275089.81 235000.00 206000.00 358071.22
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Air Cooling Unit Heat Removal
Temp

FF# 2 FF# 3 FF# 4 FF# 7 FF# 8 FF# 9 FF1 10 FF# 11
RRA-CC-1 RRA-CC-4 RRA-CC-5 RRA-CC- RRA-CC- RRA-CC-13 RRA-CC-15 RRA-CC-

_ _ 11 12 or 17 19 or 20
150 262000.00 494000.00 359000.00 272340.17 282749.81 242000.00 211000.00 367958AI
152 269000.00 507000.00 369000.00 279715.16 290398.86 248000.00 217000.00 377826.75
154 276000.00 520000.00 379000.00 287080.01 298036.96 255000.00 223000.00 387676.27
156 283000.00 533000.00 388000.00 294434.73 305664.12 261000.00 229000.00 397507.00
158 290000.00 546000.00 398000.00 301779.33 313280.36 268000.00 234000.00 407318.94
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Table 43 Cooling Water Temperature 870F

Air Cooling Unit Heat Removal
Temp

FF# 28 FF# 29 FF# 30 FF# 32 FF# 33 FF# 34 FF# 35 FF# 36
RRA-CC-1 RRA-CC-4 RRA-CC-5 RRA-CC-11 RRA-CC-12 RRA-CC-13 RRA-CC-15 RRA-CC-19
I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ or 17 or 2 0

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
89 7420.00 14300.00 10300.00 7723.26 8025.02 6840.00 5970.00 10514.87
91 14800.00 28500.00 20500.00 15436.04 16038.73 13700.00 11900.00 21010.29
93 122200.00 42700.00 30700.00 23138.36 24041.14 20500.00 17900.00 31486.27
95 29600.00 56900.00 40900.00 30830.21 32032.26 27300.00 23800.00 41942.85
97 37000.00 71000.00 51100.00 38511.63 40012.09 34100.00 29800.00 52380.02
99 44400.00 85100.00 61300.00 46182.59 47980.65 40900.00 35700.00 62797.85
101 51800.00 99200.00 71500.00 53843.15 55937.97 47700.00 41600.00 73196.30
103 59100.00 .113000.00 81600.00 61493.29 63884.03 54500.00 47600.00 83575.41
105 66500.00 127000.00 91700.00 69133.01 71818.86 61300.00 53500.00 93935.21
107 73800.00 141000.00 102000.00 76762.34 79742.47 68000.00 59400.00 104275.70
109 81100.00 155000.00 112000.00 84381.29 87654.86 74800.00 65300.00 114596.91
111 88400.00 169000.00 122000.00 91989.86 95556.05 81600.00 71200.00 124898.86
113 95700.00 183000.00 132000.00 99588.06 103446.04 88300.00 77100.00 135181.56
115 103000.00 197000.00 142000.00 107175.91 111324.86 95000.00 83000.00 145445.04
117 110000.00 210000.00 152000.00 114753.41 119192.51 102000.00 88900.00 155689.30
119 118000.00 224000.00 162000.00 122320.58 127049.00 108000.00 94700.00 165914.38
121 125000.00 238000.00 172000.00 129877.43 134894.34 115000.00 101000.00 176120.29
123 132000.00 251000.00 182000.00 137423.95 142728.55 122000.00 106000.00 186307.05
125 139000.00 265000.00 ~192000.00 144960.18 150551.63 129000.00 112000.00 196474.67
127 147000.00 279000.00 202000.00 152486.11 158363.60 135000.00 118000.00 206623.18
129 154000.00 292000.00 212000.00 160001.75 166164.47 142000.00 124000.00 216752.60
131 161000.00 306000.00 222000.00 167507.12 173954.25 149000.00 130000.00 226862.95
133 168000.00 319000.00 231000.00 175002.23 181732.94 155000.00 136000.00 236954.24
135 175000.00 333000.00 241000.00 182487.08 189500.57 162000.00 142000.00 247026.49
137 183000.00 346000.00 251000.00 189961.69 197257.14 169000.00 147000.00 257079.73
139 190000.00 360000.00 261000.00 197426.06 205002.66 175000.00 153000.00 267113.97
141 197000.00 373000.00 271000.00 204880.21 212737.15 182000.00 159000.00 277129.23
143 204000.00 386000.00 280000.00 212324.15 -220460.62 188000.00 165000.00 287125.54
145 211000.00 399000.00 290000.00 219757.88 228173.07 195000.00 171000.00 297102.91
147 218000.00 413000.00 300000.00 227181.42 235874.52 202000.00 176000.00 307061.36
149 226000.00 426000.00 310000.00 234594.78 243564.97 208000.00 182000.00 317000.91
151 233000.00 439000.00 319000.00 241997.97 251244.45 215000.00 188000.00 326921.58
153 240000.00 452000.00 329000.00 249390.99 258912.96 221000.00 194000.00 336823.40
155 247000.00 465000.00 339000.00 256773.86 266570.51 228000.00 .199000.00 346706.38
157 254000.00 478000.00 348000.00 264146.59 274217.12 235000.00 205000.00 356570.53
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Air Cooling Unit Heat Removal
Temp
(F)__B_ JT r)

FF# 28 FF# 29 FF# 30 FF# 32 FF# 33 FF# 34 FF# 35 FF# 36
RRA-CC-1 RRA-CC-4 RRA-CC-5 RRA-CC-11 RRA-CC-12 RRA-CC-13 RRA-CC-15 RRA-CC-19

I_ __ __ _orl17 or 20
159 261000.00 491000.00 358000.00 271509.19 281852.79 241000.00 211000.00 366415.89
161 268000.00 504000.00 368000.00 278861.66 289477.54 248000.00 217000.00 376242.47
163 275000.00 517000.00 377000.00 286204.02 297091.37 254000.00 222000.00 386050.30
165 282000.00 530000.00 387000.00 293536.28 304694.31 261000.00 228000.00 395839.38
167 289000.00 543000.00 396000.00 300858.45 312286.35 267000.00 234000.00 405609.75



F_ Caic. No. WS129-CALC-001

_A m-T CALCULATION CONTROL SHEET . 0

ENERCON SERVICES, INC. Page No. 112 of 150

FUEL POOL HEAT EXCHANGER INPUTS

The fuel pool heat exchanger will be explicitly modeled using the heat exchanger datasheet provided in
Reference 3.5. The modeling approach is illustrated in Figure 4 where the GOTHIC beat exchanger
component will be used to represent a single fuel pool heat exchanger.

Figure 4 - Fuel Pool Cooler Modeling Approach
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The GOTHIC inputs are calculated as follows.

GOTHIC Inputs
Shell Side Velocity and Flow Area

Heat Exchanger Specification information is obtained from Exchanger Specification Sheet attached to
Calculation 5.35.18 (Reference 3.5)

Vss:= 3.4 ft
sec

VTS := 5.94-
sec

AHXc = 625ft

TubeOD := 0.75in

NumTubes := 94

TFpin := 125Fahr

TsWin:= 95Fahr

TubePasses :=2

TFpout := IIFahr

TSWout := 109Fahr

(TFPin + TFPoutJ
Tr-p. =t 2

TSW:= TSWin + Tswout
TSW =t 2 )

Shell Side Mass Flow Rate and Flow Area

MassFlowshel:= GCP TFPin)= 78.958-Lb
Fahr) sec

Ass= FPCGrS= A 5s = 0.377ft ( TFPin)

Fahr )
= 61.633-l

ft3

Tube Thickness and Flow Area

ATS := -S

TubeWallThick

ATS = 0.216ft

TubeOD - funHD ATS )
NumTubes

2

ATS '
= 0.051 in funHD( = 0.649n

NumTubes
TubeWallThick
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Tube Mass Flow Rate and Tube Length

MassFIowTube =GSWP SW=9 53lb
Fahr) sec

TSw = 95Fahr

TubeLength :=
funPerixr(TubeQD) .TubePasses *NumTubes

Outer and Inner Surface Areas

TubeOuterArea funPerim(TubeOD)-TubePasses .TubeLength -NumTubes

TubeOuterArea = 625ft2

TubelnnerArea := funPerin(TubeID)-TubePasses -TubeLength .NumTubes

2
TubelnnerArca = 540.493 ft

Tub TubeID + TubeOD 9

TubeAvgArea fuPeri TubeD + TubeOD TubePasses -TubeLength-NumTubes
2

TubeAvgArea = 582.747 ft

The service water temperature used to provide fuel pool cooling is developed in Reference 3.6, and
simplified as per assumption 1.7.
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SGTS FAN PERFORMANCE

The fan component used to represent the SGTS is provided with the flow characteristics of the fan as
required by assumption 1.6.

SGTS Model Inputs

The Standby Gas Treatment system will be modeled as a GOTHIC Volumetric Fan component with an
inlet volume a discharge boundary condition and two flow paths (Figure 5).

lElevated |Inlet _RB Volume

Rees Vol Z

Figure 5 - SGTS Model

Figure 5 illustrates the basic modeling approach that will be used for the SGTS. The SGTSinlet will take
suction from the reactor building volume through the inlet flow path, which connects the two volumes
illustrated in Figure 5. This inlet flow path is developed to include the pressure drops associated with the
SGTS filter, heater, etc. as listed in the table below. It should be noted that the flow value used to establish
the pressure drop is different than what is assumed in the analysis. This will not impact the results since
this information is used to establish a loss coefficient and the pressure drop will be calculated by the
GOTHIC code.
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Table 44 - SGTS Fan Suction Information

Fan Suction Losses Pressure Drop Heat Input Flow Reference

(inches WG) (kWV) (ACFM)
Moisture Separators Loaded 2 4457 #1.9 para. 3.5.2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-(P g . 1 5 A -1 2 )
Two Electric Heating Coils 0.2 21 4457 #1.9 para. 3.5.4

.__ . (pg. ISA-14)
Pre-Filters Cleanup loaded 1.0 4457 #1.9 para. 3.5.3
DP (pg. 15A-13)
Two HEPA Filters loaded 4 4457 #1.9 para. 3.5.5
to 900grams dust _(pg. 15A-17)
Two Charcoal Absorber 6 4457 #1.9 para. 3.5.6
Filters (pg. 15A-19)
Electric Strip Heaters 4457 1.9
Total DP 13.2
Total DP (psi) 0.488

Area Assumed 1.767 ft
Velocity 42.039 ftsec
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To ensure a conservative result, a total DP value of 13.5inwg will be assumed in this analysis. Using the
pressure drop value of 13.5inwg, an equivalent pressure loss coefficient is developed for the assumed area.
The flow rate listed in Table 44 is less than that assumed in the analysis, but it provides the basis for the
pressure drops. The flow information provided in the table is provided as Indicated CFM (ICFM).
However, to add conservatism to the calculation of the pressure loss coefficient that follows, the flow rate
is treated as if it is Actual CFM (ACFM).

I

P = 14.4 31 psi

Flow:= 4457cfm

Temp = 68 Fahr

vffsat(68Fahr) -f =0.016
lb lb

Area:= 1.767f12

Velocity :=-
Area

velocity= 4 2 .03 9 ft
sec

Pgas(PjTemP,"air' = 0.074 -b
ft3

AP:= 13.5in-g

vffsat(68Fahr) -f
lb

AP= 0.488 psi

2AP
Kinlet:=

P gas (PTemp, "air).Velocity 2
Kinlet = 34.633
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Therefore the inlet flow path will have a loss coefficient of 34.633 as calculated above with an area of
1.767ft2. The hydraulic diameter associated with this area is 1.5ft (I 8inch).

The fan inlet volume is used only to allow for the inlet flow path described above. This allows for the
accounting of the pressure drop between the SGTS inlet and the fan inlet.

The fan is modeled as a volumetric fan component with the flow driven by a forcing function that is based
on the fan performance curve provided in Reference 2.7 and reproduced below in Figure 6.

SGTS Fan

20

_ _ _ -

C" 15U- 0)

co
0* . . . . . ------- _._ _._.

0 5000 10000 15000 20000

Flow (CFM)

- - *VIVO% Closure -VIV25% Closure

Figure 6- Fan Performance Curve Without Limit on Maximum Flow

The fan performance curve is entered into the GOTHIC model as a forcing function of flow (ACFM) vs.
pressure (psid). The data read from the curve (Reference 2.7) is reproduced in the table below with the
GOTHIC inputs provided in Table 46.
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Table 45

ACFM VIV 0% CLOSED VIV 25% CLOSED VIV 25% CLOSED

(in water gauge) (in water gauge) (psid)
0 16.25 16.25 0.6

2000 16.75 16.625 0.599963912
3000 17.25 16.5 0.595452905
4000 17.375 16 0.577408878
5000 17.5 15.25 0.550342837
6000 17.25 13.875 0.500721761
7000 17 12.25 0.442078672
8000 16.5 10 0.360880549
9000 15.5 7.5 0.270660411
10000 14.75 4 0.144352219
11000 13.75 0 0
12000 12.625
13000 11.5 _

14000 10.25
15000 8.75
16000 7.375
17000 5.75
18000 4 I
20100 0C I I

1 I

11 This value is artificially set to allow for input into the GOTHIC table which requires a consistent
upward or downward trend in the data. If the data is used exactly as depicted on the fan curves the
GOTHIC code would run into difficulties under conditions where a given pressure has two flows.
Establishing the artificial value avoids this conflict and has minimum impact on the results.
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The fan flow assumed in the analysis is limited to 4800ACFM (Reference 3.13 and assumption 1.18).

Table 46 - GOTHIC Inputs

VIV 25% CLOSED ACFM
(psid) _

0.61 0
0.6 2000

0.5955 3000
0.5774 4000
0.5503 4800
0.5007 4800
0.4421 4800
0.3609 4800
0.2707 4800
0.1444 4800

0 4800

I I

The discharge side of the fan is represented by a junction, which extends from the fan outlet to the exit of
the elevated release. Since there are four fans associated with the SGTS, the fan with the longest flow path
is evaluated. This is fan SGT-FN-IB2 based upon a review of Reference 2.8. The data associated with the
flow path is provided in Table 47. The flow coefficient calculations are provided after the table.



1 .Caic. No. WS129-CALC-001

CALCULATION CONTROL SHIEET Rev. I

ENERCON SERVICES, INC. Page No. 121 of 150

Table 47 - SGTS Discharge Flow path Input Development

Discharge Flow Path
Description Width Depth Diameter lID Length Area Loss Coeff Corrected Elevation Reference

Loss
(in) (in) (in) (fi) (f2) Coefficient (

Pan Discharge Connection 18.25 15.125 1.378433208 1 1.916884 0.0174 0.013 2.9

Flexible Conmection 18 1.5 1 1.767146 . 2.9

Vertical Run 18 1.5 3 1.767146 _ 2.9

90 degree Elbow 18 1.5 2.904579 1.767146 0.240 0.240 2.9

Horizontal Run 18 1.5 15.73958 1.767146 2.8

Butter Fly Valve (SGT-V-5B2) 18 1.5 0.961538 1.767146 0.300 0.300 2.8

90 degree Elbow 18 1.5 2.904579 1.767146 0.240 0.240 2.8

Horizontal Run 18 1.5 5.288462 1.767146 _ _2.8

Tee Connection 18 1.5 0 1.767146 1.100 1.100 2.8

Horizontal Run 18 1.5 8.173077 1.767146 . 2.8

90 degree Elbow 18 1.5 2.904579 1.767146 0.240 0.240 2.8

Horizontal Run 18 1.5 14.91118 1.767146 - 2.9

45 degree Elbow 18 1.5 1.380665 1.767146 0.192 0.192 2.9

45 degree Elbow 18 i.5 1.380665 1.767146 0.192 0.192 2.9

Horizontal Run 18 1.5 7.179459 1.767146 . 2.9

Discharge to Duct 18 i.5 0 1.767146 1.000 1.000 583.08333 2.9

Elevated Release Duct 20 20 1.666666667 23.79167 2.777778 - 606.875 2.9

Flow Past Tee 20 20 1.666666667 0 2.777778 - - 2.9

Discharge Into Elevated Release 20 20 1.666666667 1 2.777778 1.000 0.405 2.9

Elevated Release 45 120 5.454545455 64.29167 37.5 - 671.17 2.10

Discharge to Atmosphere 45 120 1 1 5.454545455 0 37.5 1.000 0.002 671.17 2.10

I'
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FanDischarge Connection Loss Coefficient

This loss coefficient is calculated using the method outlined in Diagram S-27 of Referene 1.8
(See Appendix 2).

FL
Pgas(PT,"ir`hX *D

ReNunPTFlD)_a finAxea(D)

11(75Fabr) - 1.231x 10 5 lb 2

4801fmi = 45.27I ft p,,,(14.-4si,75Fahr,"air-) =0.074 lb
fimArea(l8in) sec ft3

ReValue:= ReNur(14.'4si, 75Fahr,480~bfn 1.5ft) | 2

ReValue=4.095x 105

-C3
8%:=0.3exp(-ReValuelO 5) 5)=4.999x 10

Fout :=finArea(lin) Fin:= 18.25n. 15.125a

Pout _______

F 0.922 ut:= 4Fout Dout 1Sft
Fm 7(18in)

. 4TFi - HD. HDmi+ MlDout

2 (18.25in+15.125im) 2

ccon: =0.002
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From Diagram 5-27

len:= I ft

'en = 0.695
HD

From Diagram 2-1 (Reference 1.8)

1

(1.8-log(Revalue) - 1.64)2

X= 0.014

+ C 18.25 in) Foui2
Asi :=(cO+ Ccon15.125inj(Fiun)

Xsim = 0.013

KFanDischarge:= 2sim + 8X

KFanDischarge = 0.0153

The loss coefficients calculated with Reference 1.7 were found to bound those calculated based upon
methods presented in Reference 1.8.

Component Loss Coefficient Reference
45deg elbow 0.192 1.7
90deg elbow 0.24 1.7
Butterfly 0.3 1.7
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Flow through Tee Connections are calculated using methods provided in Reference 1.8 (Appendix 2).

Tee Connection Values Reference
Flow From Branch | l 1.8
A 0.55 Table 7-1 1.8
Qs/Qc,Fs/Fc 1
zeta'cs 2 Diagram 7-4 1.8
Loss Coefficient 1.1

Flow Past Tee in Stack 1.8

Qs/Qc 0
zeta'c,st 0 Straight Passage

Several of the loss coefficients are calculated based upon the actual area of the section, such as the stack.
Since these are all combined into one flow path, the loss coefficients must be adjusted to allow for a
common assumed area for the flow path. This is accomplished by multiplying the result by the squared
ratio of the assumed area to the actual area.

Corrected Loss Coefficient is calculated as follows.
Fan Discharge Connection

(1.767146 2(0.01530 = 0.013
1.916884)

From the table 47 the flow path inputs are established to be

Frictional Length = 157 8 Ift - This value is the sum of the lengths provided in Table 47.

Inertial Length =10ft - This value was established via evaluation of the models fan response time to plant
data. To match the plant data, a value of lOft was required.

Area = 1.767ft2- This value is arbitrarily selected to correspond with the duct runs listed in Table 47

The forward and Reverse Loss Coefficients are the sum of the corrected loss coefficients provided in
Table 47
Forward Loss Coefficient 4
Reverse Loss Coefficient 4
The hydraulic diameter corresponds to that document for the assumed area.
Hydraulic Diameter= 1.5ft

;



Caic. No. WS129-CALC-001

CALCULATION CONTROL SHEET Rev. 1

ENERCON SERVICES, INC. Page No. 125 of 150

TMiE LINE
The analysis is based on a time line assessment that is documented below.

0 seconds
0 seconds
15 seconds
30 seconds
120 seconds
300 seconds
12 hours

LOOP/LOCA
Emergency Lighting On
Normal HVAC Isolates
All ECCS Pump Heat Loads Start
SGTS Fan Starts
Fan Cooler Units Start, Fuel Pool Cooler Starts
Fuel Pool Cooling Starts, As selected by Energy Northwest

(Assumption 3.4)
(Assumption 1.5)
(Reference 1.17)
(Assumption 1.17)
(Assumption 1.16)
(Assumption 1.13) I I
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CALCULATION

SENSITIVITY AND SCOPING ANALYSES
The final model developed started with the multinode model documented in Reference 3.2, which was used
to access the building response using realistic conditions that did not include conservatism's associated
with a licensing basis analysis. A review of that model led to the development of a simplified single
volume model. This initial single volume model was developed using leakage flow paths at the roof and
railroad door. These flow paths were developed using a turbulent flow model that assumed a 50150 flow
split between the paths given equal pressure drops. In addition, the model assumed very conservative
temperature and wind speed conditions. The analysis results and model description can be found in
Appendix 4, Section I.

This initial single volume modeling effort demonstrated that the 50150 split assumption is not achieved with
actual pressure and temperature conditions. The pressure difference is not the same at the two leakage flow
points. From this, the modeling development continued with the understanding that the flow split would be
developed based on equal pressures at the leakage locations and the actual flows would be quite different.
These early results indicated that the pressure criteria most difficult to satisfy are at the roof level for both
the cold and warm exterior conditions. This is the result of the leeward side pressure effect producing a
great challenge to the SGTS.

The next set of single volume sensitivity studies documented in Section 11 of Appendix 4, entitled "Single
Volume Model Sensitivity On SGTS Maximum Fan Flow", were performed to evaluate the impact of
increasing the assumed SGTS flow rate. The additional change was to modify the discharge pressure
assumed for the SGTS stack to eliminate the dynamic pressure of the wind. These analyses showed some
improvement, but did not result in a successful return to below the desired minimum pressure condition.

This set of results further revealed that the leakage flow model used in this analysis is overly conservative.
The use of the turbulent flow model should be replaced with a better representation. Prior to the
implementation of a more realistic leakage flow model, a number of studies were performed to access the
significance of certain modeling features. The next set of studies eliminated the wind pressure effect as
well as the internal heat sources. The analysis is documented in Section III of Appendix 4, entitled "Single
Volume Model Sensitivity Study Elimination of Wind Pressure Effect All Internal Heat Sources Modified
Leakage Model". The results of this study suggest that the modeling approach of using the windward side
pressure as the source of inleakage at the roof level is overly conservative. A more reasonable approach is
to credit the average pressure on all four sides of the upper building elevation.

The final set of single volume analysis are documented in Section IV of Appendix 4, entitled "Single
Volume Model Sensitivity Study Modified Leakage Model"
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FINAL ANALYSES

The model developed in the earlier portions of this calculation will be used to evaluate the drawdown
effectiveness of the Columbia Station Standby Gas Treatment and Secondary Containment Systems. This
analysis will include the short-term recovery of the building to below 0.25"WG as well as an assessment of
the long-term ability to maintain the 0.25"WG criteria.

The analysis includes all heat loads within the Reactor Building that are pertinent for the LOOP LOCA
assessment as documented previously. These loads impact both the short-term response as well as the
long-term response. The loads that will impact the short-term response are primarily the electrical heat
loads. With the exception of the decaying normal heat loads, all electrical loads will impact the long-term
response as they continue to put energy into the building. There are loads that will be involved throughout
the analysis, but will not begin to impact the building response until later in the analysis. These loads
include decay heat in the fuel pool as well as heat transferred from the primary containment. These sources
of energy are delayed by the heat storage capacity of the fuel pool and the primary containment walls,
respectively. Coupled with the increase in temperature of the ultimate heat sink, these sources could
potentially raise building pressure back above the 025"WG. Therefore, the analysis is run for a total
analysis time of 30 days.

As part of the analysis documented in the main body of this report, several sensitivity studies will be
conducted. The first of these will be an assessment of the leakage flow split. Assumption 1.11 identifies
that the basis of the model will be a 70% to 30% flow split between the roof and the railroad door,
respectively. Based upon testing documented in Reference 1.20, this value provides a conservatively high
representation for the railroad door leakage contribution and may underestimate the roof leakage. To
evaluate the significance of this selection, a case using a 90% to 10% flow split between the roof and the
railroad door, respectively, will be performed. This analysis will be conducted based on boundary
conditions documented in Tables 4 & 5 and initial conditions documented in Tables 6 & 7.

The flow split described in Assumption 1.11 is based on pressures across the roof and railroad bay doors
being equal. Since weather conditions will alter the actual pressures across these leakage paths, it is
necessary to evaluate the two extremes to fully demonstrate the impact of these conditions. Therefore, the
boundary conditions identified in Table 4 and Table 5 will be evaluated with their corresponding initial
conditions documented in Table 6 and Table 7.
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INPUT AND ASSUMPTION EVALUATION STUDIES

The input development has lead to a total of eight possible cases for initial evaluation. These address two bounding wind directions, outside temperature
conditions, as well as flow split. These cases will be evaluated as part of the model development to establish the necessary inputs for long term analysis. A
number of changes to the base deck (APPENDIX 6) are required to evaluate these different cases. Specifically, the initial conditions of the volumes are changed
along with the boundary conditions and control Variable inputs. All other GOTHIC Code inputs are unchanged for this effort. Each of these cases is run to
evaluate the short term response, specifically the time to reach the 0.25inch water gauge acceptance value. The case that produces the longest response time will
be used to establish the inputs to the final analysis.

The GOTHIC file names and a description of the cases are provided in Table 48. The initial conditions of the volumes as well as the boundary condition values
are provided in Table 49. Changes to the control variable inputs associated with leakage flow and pressure evaluation are provided in Table 50.

Table 48 - Case Description and GOTIIIC designation

Case Deck Name Description
I TNMFFl.GTHI Warm Air with Easterly wind and 70/30 leakage flow split
2 TNMFFI SE.GTH Warm Air with South Easterly wind and 70/30 leakage flow split
3 TNMFFWI.GTH Cold Air with Easterly wind and 70/30 leakage flow split
4 TNMFFWISE.GTII Cold Air with South Easterly wind and 70/30 leakage flow split
5 TNMFFI9.GTII Warm Air with Easterly wind and 90/10 leakage flow split
6 TNMFFW19.GTH Cold Air with Easterly wind and 90/10 leakage flow split
7 TNMFFISE9.GTH Warm Air with South Easterly wind and 90/10 leakage flow split
8 TNMFFWISE9.GTII Cold Air with South Easterly wind and 90/10 leakage flow split
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Table 49 - Case Initial and Boundary Conditions

Initial Conditions Boundary Conditions l

Case Pressure Pressure Pressure Pressure Temperature BC Roof BC Door BC Release Temp ( 0F)

Volume I Volume 2 Volume 4 Volume 5 C0F) Pressure (psia) Pressure (psia) Pressure (psia)

(psla) (psla) (psia) (psia)

1 14.63949 14.61125 14.67933 14.58122 75.00 14.57903 14.68433 14.58189 86.00

2 14.64134 14.61310 14.68120 14.58307 75.00 14.58052 14.68425 14.58189 86.00

3 14.62647 14.59822 14.66630 14.56820 75.00 14.56511 14.68294 14.56832 28.00

4 14.62817 14.59993 14.66801 14.56990 75.00 14.56678 14.68285 14.56832 28.00

5 14.63949 14.61125 14.67933 14.58122 75.00 14.57903 14.68433 14.58189 86.00

6 14.62647 14.59822 14.66630 14.56820 75.00 14.56511 14.68294 14.56832 28.00

7 14.64134 14.61310 14.68120 14.58307 75.00 14.58052 14.68425 14.58189 86.00

8 14.62817 14.59993 14.66801 14.56990 75.00 14.56678 14.68285 14.56832 28.00
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Table 50 - Case Control Variable Inputs

Control Variable Inputs
Case IP Top Door IC DP Low a DP Low 1P Upper IC DP Upper aO DP Laminar Turbulent Laminar Turbulent

_Upper Door (A) Door (B) Roof (A) R
1 14.66728 0.47230 14.68433 14.56526 0.286 14.57558 425.14 1275.43 1372.16 2785.91
2 14.66914 0.41870 14.68425 14.56711 0.277 14.57710 425.14 1275.43 1372.16 2785.91
3 14.65426 0.79474 14.68294 14.55223 0.250 14.56125 379.95 1139.86 1226.31 2489.79
4 14.65597 0.74491 14.68285 14.55394 0.250 14.56296 379.95 1139.86 1226.31 2489.79
5 14.66728 0.47230 14.68433 14.56526 0.286 14.57558 141.71 425.14 1764.21 3581.88
6 14.65426 0.79474 14.68294 14.55223 0.250 14.56125 126.65 379.95 1576.69 3201.16
7 14.66914 0.41870 14.68425 14.56711 0.277 14.57710 141.71 425.14 1764.21 3581.88
8 14.65597 0.74491 14.68285 14.55394 0.250 14.56296 126.65 379.95 1576.69 3201.16
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The results of these short term studies are documented in Table 51. They show that for the 70/30 split, the wind from the easterly direction bounds the south
easterly wind. In addition, the cold outside air conditions bound that of the warm outside conditions. This is contrary to that demonstrated in the early studies
documented in Appendix 4 and 5, but the difference is associated with the leakage flow model, which has changed since that early analysis. For the 90/10 split,
the easterly wind direction remains dominate over the south easterly and the outside temperature has a small affect on the time to reach 0.25inch water gauge.

These results demonstrates that the 70/30 split assumption (Assumption 1.11) is conservative and will be applied for the long term analysis. In addition, the cold
air temperature value of 28 0F provided a bounding result for the assumed flow split when compared with the warm condition. This occurs because of the large
calculated differential pressure required across the railroad door to ensure that the entire building remains below 0.25inch water gauge. Therefore, the cold air
temperature will be assumed for the long terrn evaluations. The model used for the final analysis evaluations will be based on that documented as Case 3.

Table 51 - Results of Short Term Analysis

Case Description Time to Reach
0.25inch water

(see)
I Warm Air with Easterly wind and 70/30 leakage flow split 743
2 Warm Air with South Easterly wind and 70/30 leakage flow split 720
3 Cold Air with Easterly wind and 70/30 leakage flow split 872
4 Cold Air with South Easterly wind and 70/30 leakage flow split 831
5 Warm Air with Easterly wind and 90/10 leakage flow split 680
6 Cold Air with Easterly wind and 90/10 leakage flow split 660
7 Warm Air with South Easterly wind and 90/10 leakage flow split 672
8 Cold Air with South Easterly wind and 90/10 leakage flow split 645
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LONG TERM ANALYSIS AND MANUAL OPERATOR ACTION RESPONSE TIME EVALUATIONS

As stated in Assumption 1.13, the fuel pool cooling will need to be started manually from the control room since the normal cooling
will be lost. The response of the fuel pool will have an impact on the ability to maintain the 0.25inch water gauge pressure
requirement. Delay in fuel pool cooling results in pool heat up and ultimately pool boiling. The heat up of the pool by the stored fuel
will provide a source of heat and mass to the refueling floor volume (Volume 5). This will lead to a pressure increase of the building
if cooling is not restarted.

The long term analyses, which are used to demonstrate the ability to maintain the building depressurized will evaluate acceptable
operator action times to ensure the building remains depressurized. The results of these studies as well as those associated with stored
fuel temperatures and structural limits, which are beyond the scope of this analyses, should be used to establish any procedural
operator action criteria.

This analysis will define an upper and lower operator action time to be used in the sensitivities. The lower time is set to be 20
minutes. This value is selected to provide a time that exceeds the 10 minute operator action criteria that is in general acceptance in the
industry for operator actions associated with manual start of safety systems. The upper limit will be based upon the time required to
reach bulk boiling of the fuel pool. To represent this time a pool temperature of 212 0F is used in combination with the assumed pool
initial temperature of 1257F. Given the previously defined pool volume and decay value, an estimate of the time can be calculated as
follows using steam table information obtained from Reference 1.33.

tim__ Cp(2 1 2F)p(2 1 2F)(VolumePoolX2 12F -1 25F)
QDecayHeat

0.998 BTU 59.814 lb (46788ft3 X212F-125F) 1r
lbF ft3T ( 1h

Atime
2720.56 BTU

sec
t3600 sec)

Atime = 24.8hr

Since this simple calculation does not include heat or mass transfer, the actual time should be longer. However, in the interest of
providing margin to the bulk boiling condition, which will challenge the ability of the fuel pool cooling system, 24 hours will be
selected.
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Table 52- Long Term Analysis Cases

Case Deck Name Description Figure
9 TNMFFW1.GTH Cold Outside Air Easterly Wind Direction 7, 8, 9 and 10

70/30 Leakage Split Fuel Pool Cooling
Start Time 20 minutes

10 TNMFFW3hr.GTH Cold Outside AirEasterly Wind Direction 11,12, 13 and 14
70130 Leakage Split Fuel Pool Cooling
Start Time 3 hours

11 TNMFFW12hr.GTH Cold Outside Air Easterly Wind Direction 15, 16, 17 and 18
70/30 Leakage Split Fuel Pool Cooling
Start Time 12 hours

12 TNMFFW24hr.GTH Cold Outside Air Easterly Wind Direction 19, 20,21 and 22
70/30 Leakage Split Fuel Pool Cooling
Start Time 24 hours

Each of these long term cases were run for a total of 30 days. The results are depicted in Figures 7 through 22. The full set of
graphical results for each of these cases is provided in Appendix 7. These figures illustrate the overall response of the building
volumes and leakage flow path pressure difference. In each case the building pressure is restored and maintained below the 0.25incb
water gauge.



Caic. No. WS129-CALC-001

4 CALCULATION CONTROL SHEET Rev. 0

ENERCON SERVICES, INC. Page No. 134 of 150

TNMFFW1
Long Term Minimum DP Criteria Evaluation
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Figure 7 - Minimum Pressure Differential Response Fuel Pool Cooling Start at Time = 20minutes



Calc. No. WS129-CALC-001

;tm CALCULATION CONTROL SHEET Rev. 0

ENERCON SERVICES, INC. Page No. 135 of 150

TNMFFW1
Volume Pressure Response
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Figure 8 - Volume Pressure Response Fuel Pool Cooling Start at Time = 20minutes
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TNMFFWI
Reactor Building Temperatures
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Figure 9- Volume Temperature Response Fuel Pool Cooling Start at Time =Ominutes
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t

TNMFFWI
Flows Into and Out of Reactor Building
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Figure 10- Flow Into and Out of Building Fuel Pool Cooling Start at Time = 20minutes
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FuelPoolCool3hr
Long Term Minimum DP Criteria Evaluation
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Figure 11 - Minimum Pressure Differential Response Fuel Pool Cooling Start at Time =3 hours
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FuelPoolCool3hr
Volume Pressure Response
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Figure 12 Volume Pressure Response Fuel Pool Cooling Start at Time = 3 hours
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Figure 13 Volume Temperature Response Fuel Pool Cooling Start at Time = 3 hours
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Figure 14 Flow Into and Out of Building Fuel Pool Cooling Start at Time = 3 hours
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FuelPoolCool12hr
Long Term Minimum DP Criteria Evaluation
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Figure 15 Minimum Pressure Differential Response Fuel Pool Cooling Start at Time = 12 hours
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FuelPoolCooll2hr
Volume Pressure Response
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Figure 16 Volume Pressure Response Fuel Pool Cooling Start at Time = 12 hours
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Caic. No. WS129-CALC-001

CALCULATION CONTROL SHEET Rev. 0

ENERCON SERVICES, INC. Page No. 145 of 150

v
'r
B

I2W.
9
U.

FuelPoolCool12hr
Flows Into and Out of Reactor Building

1^ H1 lllt 1 ll I((( H---I K iI h '''j Il I III l I Il

_ _ .i 1 i I (H (( H- LEAKAGE LOWER IVI 1
LEAKAGE UPPER FV2 fl fl f

(SGT INLT F4J~

1 I IN I L l S -''ju1 -II

-3
-4 7 I'M Sl1 10 100 1000 '1000

Time (sec)

1000o 1000000 10000000

Figure 18 Flow Into and Out of Building Fuel Pool Cooling Start at Time = 12 hours
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FuefPoolCool24hr
Long Term Minimum DP Criteria Evaluation
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Figure 19 Minimum Pressure Differential Response Fuel Pool Cooling Start at Time = 24 hours
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Figure 20 Volume Pressure Response Fuel Pool Cooling Start at Time = 24 hours
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Figure 21 Volume Temperature Response Fuel Pool Cooling Start at Time = 24 hours
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Figure 22 Flow Into and Out of Building Fuel Pool Cooling Start at Time = 24 hours



ZtICalc. No. WS129-CALC-001

t , CALCULATION CONTROL SHEET Rev. 0

ENERCON SERVICES, INC. Page No. 150 of 150

APPENDICES

APPENDIX I - BOUNDARY AND INITIAL CONDITIONS
APPENDIX 2 - LOSS COEFFICIENT REFERENCE MATERIAL
APPENDIX 3 - WIND PRESSURE COEFFICIENT DEVELOPMENT
APPENDIX 4 - SINGLE VOLUME SENSITIVITY STUDIES
APPENDIX 5 - THREE VOLUME SENSITIVITY STUDIES
APPENDIX 6- GOTHIC INPUTS BASE DECK
APPENDIX 7 - LONG TERM ANALYSIS GRAPHICAL RESULTS



Page No. Cont'd on page
~~ENERGY APPENDIX G G1G,

NORTHWEST G-1 G-Z
PeoplleVisiln "SIE t Calculation No. NE-02-01-05

Prepared by I Date: LWoo fs Verified by/Date: N/A Revision No. 0

REV
BAR.

The purpose of this appendix is to capture some sensitivity evaluations performed by the verifier as part of the
review of this calculation model. At the time this review, the text portion of the calculation was not available, so all
of the following discussion is in terms of the GOTHIC variable names and resulting graphs. The actual file that this
evaluation started with was a planned LBD case" from WS129-CALC-001 (Appendix E of this calculation) prior to
the development of the "final LBD case' presented in Appendix D. Some results from this verification were used to
determine the final LBD case.

The acceptance criteria for a drawdown case are as follows:

1. The entire building is drawn down to -0.25"wg.
This can be determined by examining graph 9 "Close-up: Drawdown Time", which is a narrow
sliver of graph 17, for the most limiting dP. The limiting dP is that experienced by cv9, and
drawdown is reached when cv9 = 0.25 as long as it occurs before 1200 seconds. (TSR
3.6.4.1.4 Bases)

NOTE: CV9 is control variable 9 in the table of control variables. CV7
and CV9 are the differential pressures experienced by the flow leakage
paths, lower and upper respectively. A positive value of 0.25 represents
the pressure differential of -0.25"wg because of the direction reversal.

2. The 30-day pressure response for the entire building remains drawn down to -0.25"wg.
This can be determined by examining graph 17 "Drawdown Time", for the same limiting dP
cv9 remaining above 0.25 until 2.592e6 seconds. (TSR 3.6.4.1.5)

The following sensitivity studies use the model for case 11 (planned LBD case) to perform the evaluation. The
files are located in CENTRAL-STOR and also on the corporate LAN in [FUELS] /GOTHIC/MODELS; the file
names are TxxFFWvvvv, where xx = % lower leakage and yyyy = service water start time, using 'mn" for minute
and uhr for hour.

Evaluations include the following:

Sensitivity studies

1. Determine the limiting 'leakage split" between the sheet metal walls (upper leak path) and the rail
bay doors (lower leak path), based on the impact to drawdown time. The fraction of the total
leakage from the lower path was varied from 0.05 up to 0.5. Further evaluation in the range of 0.5
up to 1.0 was not warranted because the drawdown was no longer viable; i.e. either not possible
within the proposed TS limiting time of 20 minutes (1200 s) or never achieved. The results table
shows that the model is sensitive to this change, with leakage being the parameter with the
largest impact on drawdown time. Results table can be found on page G-7. In general, the limiting
leakage split is 45% lower / 55% upper, as determined by the fact that the 50%/50% case does
not meet criterion I or 2.

MATHCAD and EXCEL spreadsheet pages were used to determine the parameters to enter into
the control variables in order to change the leakage split. The pages are included for the record,
and can be found on pages G-4 to G-27.

2. Evaluate the impact of the service water start time on the secondary containment drawdown time.
The LBD case is for a 12-hour start. Evaluations were performed for 5, 20 minutes, 1, 3, 6, 9, 12,
and 24 hours. The results, shown on page G-28, indicate that any delay in service water start
time of greater than 1 hour yields the same drawdown time. However, any cooling that is
performed in the first hour has an adverse impact on drawdown time, actually increasing the time
to drawdown. This result is still bounded by 20 minutes total drawdown time, but should be kept in

7.52Q1 RI
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mind, or evaluated more thoroughly, if this margin needs to be used in the future. Service water
start time does not need to be considered.

3. Determine if modeling limitations are responsible for 100% humidity on 606' elevation. it was
found that more exact modeling of the flow paths between 606' and 572' elevation, in order to
increase air circulation, did not have enough of an impact on the relative humidity to warrant a
model change.

Refuel floor peak relative humidity
Description filename Peak RH
LBD case T30FFW12hr.GTH 100

Case w 606' paths T30FFW12hr+.GTH 100

The "+" was added to the filename indicate the additional modeled flow paths. It was possible that
air circulation might lower relative humidity below 100%.

* Evaluate bounding EQ containment temperature profile

LBD Case 11 uses the composite temperature profile for primary containment function from
Profile 1 a in TM-201 9 [function page G-29], but the EQ program uses the bounding profile shown
on the same graph [function page G-30]. Both of these options are more conservative than the
profile currently in FSAR 6.2. This case evaluated the impact of using the higher PC temperature.

Boundinq EQ Containment Temperature Profile
Description filename Drawdown

time
LBD case T30FFW12hr.GTH 872

Case with limiting PC T30FFW12hrPC.GTH 873
profile

The result shows that the model is insensitive to this change in containment profile and produced
a negligible 1-second impact on the drawdown time of around 15 minutes.

Reference: NE-02-03-10 GOTHIC code (V&V)

All GOTHIC FILES, EXCEL SPREADSHEETS, & WORD text files can be examined in CENTRAL-STOR /
DOCUMENTS / CALC / 2001 / NE-02-01-05 directory

NE-02-01-05 rO AppG.doc
NE-02-01-05 rO prep.xls

WORD file; pages G-1 through G-3, G-28
EXCEL file; pages G-4 through G-27, G-29, G-30

GOTHIC v7.1 files:
TxxFFW w, where xx = % lower leakage (05, 10, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 75, 80,
85, 90, 95] and yyyy = service water start time, using "mnn for minute and uhre for hour [05mn,
20mn, 45mn, 01hr, 03hr, 06hr, 09hr, 12hr, 24hr]

* Each GOTHIC run contains:
* design description *.DES
* graphics files *.GBK, *.GDT, *.GER, *.GIN
* backup file *.SAV
* solver files *.SDI, *.SDM, *.SER, *.SGR, *.SIN, *.SOT

Or9Q1 P1
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The following sensitivity studies use the final LBD case to perform the evaluation. The files are located in
CENTRAL-STOR and also on the corporate LAN in [FUELS] /GOTHIC/MODELS; the file names are
LBD CASExx, where xx = H (added SGT heater), no (no heaters). The file LBD case is the same as that used to
generate Appendix D, but with a different name.

Evaluations include the following:

Impact of explicit modeling the SGT heaters
Determine the impact of modeling the SGT heaters in the inlet volume rather than as part of the
fan heat, in order to maximize the volumetric expansion. Compare to the impact of not modeling
the SGT heaters at all in the model.

E plicit Modeling the SGT Heaters
Description filename Drawdown

I I time
LBD case - fan heat LBD case 882
Case with inlet heat LBD caseH 964
Case with no heat LBD caseno 881

The result shows that the model is sensitive to this change in inlet heat methodology. With the
heater added to the SGT fan inlet volume (V2), the gas expansion takes place before the
volumetric fan removes it, rather than heating as it is removed. This is validated by the -20F
increase in train temperature observed by the system engineer. This is also validated by the
reduction in humidity, which is the purpose for which the heaters were included in the design. If
this effect is included in the LBD model, then the ICFM/ACFM conversion will need to be dropped

* Impact of shifting starting pressure

Determine the impact of modeling the entire building at above atmospheric pressure at the start of the
accident evaluation. This could be accomplished by shifting the pressure such that cv7=0 rather than
cv9=0. However, then the rest of the building would be above atmospheric pressure at t=0, which is a
condition not in compliaqce with Technical Specifications, and is therefore not required to be analyzed.

Evaluations that were NOT performed, with the reason for decision and disposition:

* EQ has requested in the past that secondary containment zones be assessed at an initial temperature of
124F rather than 104F, due to summer heat during plant operation as part of efforts to remove outage
barriers. Current safety analyses are the short term and long term drawdown, supporting the TS JCO and
the EQ program respectively; and the long term is used for the EQ equipment in the secondary
containment. This is documenting the decision that a sensitivity case was not needed, and further
evaluation was not necessary, because high building temperature above 104F is a condition beyond plant
design.

* The GOTHIC model in NE-02-01-05 does not assume that any of the floor plugs are removed. PER 203-
1229 dealt with barrier impairment issues regarding open floor plugs. The current drawdown model
supporting the JCO NE-02-94-19 contains open floor plugs, and therefore any plant activity with the floor
plugs removed was considered bounded by the safety analysis and required no further evaluation. It was
decided that, for this calculation, the safety analysis would not credit the floor plug hatch because it is not
the current plant design. The change management issues with our customers in the plant will have to be
addressed in the PDC. The maintenance rule evaluations are required to perform the risk assessment,
whether for the floor-plug-removed evolutions or not; maintenance personnel are not accustomed to
performing the evaluation and will need training.

9.57QI RI
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NE-02-01-05 DRAWDOWN prep
Flow path input

INPUTS
leakage flow rate
density
pressure differential
gc

conversions
convert ft2 to in2
convert psi to in.H20
convert min to sec

time (hr) time (sec)
2430 cfm

0.075 ft3/lb
0.25 in wg
32.2 ft lbf/Ibm s

144 in2/ft2
27.71 in/psi

60 sec/min

100%/day
assumed
TS

0.333333 1200
1 3600
3 10800
6 21600
9 32400

10 36000
11 39600
12 43200
24 86400

CRC
CRC
CRC

Sample Calculation
velocity V =

0.5 fraction of flow area
33.4 ft/sec

path flow 1215 cfm

area A = 0.6063 ft2

hyd dia HD= 0.879 ft
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leakage split calculation for input to NE-02-01-05 drawdown caic

flow path fraction lower = KK doors upper = roofline
path 1 path 2 flow 1 flow 2 AREA 1 hyd dia I AREA 2 hyd dia 2

LOWER UPPER cfm cfm ft2 ft ft2 ft

0 1 0 2430 0 0.000 1.213 1.243
0.1 0.9 243 2187 0.121 0.393 1.091 1.179
0.2 0.8 486 1944 0.243 0.556 0.970 1.111

0.25 0.75 607.5 1822.5 0.303 0.621 0.909 1.076
0.3 0.7 729 1701 0.364 0.681 0.849 1.040
0.4 0.6 972 1458 0.485 0.786 0.728 0.962
0.5 0.5 1215 1215 0.606 0.879 0.606 0.879
0.6 0.4 1458 972 0.728 0.962 0.485 0.786
0.7 0.3 1701 729 0.849 1.040 0.364 0.681

0.75 0.25 1822.5 607.5 0.909 1.076 0.303 0.621
0.8 0.2 1944 486 0.970 1.111 0.243 0.556
0.9 0.1 2187 243 1.091 1.179 0.121 0.393
1 0 2430 0 1.213 1.243 0 0.000
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leakage split calculation for input to NE-02-01-05 drawdown calc with 20min SW start
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APPENDIX G

page G-6
TxxFFWyyyy
cold air/east wind with this split

resultsflow nnth fraction lower = KK doors uDper = roofline
path 1 path 2 flow 1 flow 2 laminar turbulent laminar turbulent CASE DD TIME

LOWER UPPER cfm cfm A2 door door A3 roof roof FILENAME sec
from mathcad sheet from mathcad sheet

0 1 0.0 2430.0
0.05 0.95 121.5 2308.5 277.7 69.4 208.3 5529.3 1824.7 3704.7
0.1 0.9 243.0 2187.0 555.4 138.9 416.6 5238.3 1728.6 3509.7
0.2 0.8 486.0 1944.0 1110.9 277.7 833.1 4656.3 1536.6 3119.7

0.25 0.75 607.5 1822.5 1388.6 347.1 1041.4 4365.3 1440.5 2924.7
0.3 0.7 729.0 1701.0 1666.3 416.6 1249.7 4074.3 1344.5 2729.7

0.35 0.65 850.5 1579.5 1944.0 486.0 1458.0 3783.2 1248.5 2534.8 T35FFW20mn
0.4 0.6 972.0 1458.0 2221.7 555.4 1666.3 3492.2 1152.4 2339.8 T40FFW20mn 1053

0.45 0.55 1093.5 1336.5 2499.4 624.9 1874.6 3201.2 1056.4 2144.8 T45FFW20mn no DD
0.5 0.5 1215.0 1215.0 2777.1 694.3 2082.9 2910.2 960.4 1949.8 T50FFW20mn no DD
0.6 0.4 1458.0 972.0 3332.6 833.1 2499.4 2328.1 768.3 1559.9
0.7 0.3 1701.0 729.0 3888.0 972.0 2916.0 1746.1 576.2 1169.9

0.75 0.25 1822.5 607.5 4165.7 1041.4 3124.3 1455.1 480.2 974.9
0.8 0.2 1944.0 486.0 4443.4 1110.9 3332.6 1164.1 384.1 779.9
0.9 0.1 2187.0 243.0 4998.9 1249.7 3749.1 582.0 192.1 390.0

0.95 0.05 2308.5 121.5 5276.6 1319.1 3957.4 291.0 96.0 195.0
1 0 2430.0 0.0

NE-02-01-05 rO
Appendix G

page G-6
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leakage split calculation for input to NE-02-01-05 drawdown calc with 12 hr SW start
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APPENDIX G

page G-7
TxxFFWyyyy
cold air/east wind with this split

res iutsflow nath fraction lower = KK doors unner = roofline
path 1 path 2 flow 1 flow 2 laminar turbulent laminar turbulent CASE DD TIME

LOWER UPPER cfm cfm A2 door door A3 roof roof FILENAME notes sec
from mathcad sheet from mathcad sheet

o 1 0.0 2430.0
0.05 0.95 121.5 2308.5 277.7 69.4 208.3 5529.3 1824.7 3704.7 T05FFW12hr 618
0.1 0.9 243.0 2187.0 555.4 138.9 416.6 5238.3 1728.6 3509.7 T10FFW12hr 660 657
0.2 0.8 486.0 1944.0 1110.9 277.7 833.1 4656.3 1536.6 3119.7 T20FFW12hr 750
0.25 0.75 607.5 1822.5 1388.6 347.1 1041.4 4365.3 1440.5 2924.7 T25FFW12hr 807
0.3 0.7 729.0 1701.0 1666.3 416.6 1249.7 4074.3 1344.5 2729.7 T30FFW12hr 872 872

0.35 0.65 850.5 1579.5 1944.0 486.0 1458.0 3783.2 1248.5 2534.8 T35FFW12hr 950
0.4 0.6 972.0 1458.0 2221.7 555.4 1666.3 3492.2 1152.4 2339.8 T40FFW12hr 1045

0.45 0.55 1093.5 1336.5 2499.4 624.9 1874.6 3201.2 1056.4 2144.8 T45FFW12hr 1167
0.5 0.5 1215.0 1215.0 2777.1 694.3 2082.9 2910.2 960.4 1949.8 T50FFW12hr no DD
0.6 0.4 1458.0 972.0 3332.6 833.1 2499.4 2328.1 768.3 1559.9 T60FFWI2hr never
0.7 0.3 1701.0 729.0 3888.0 972.0 2916.0 1746.1 576.2 1169.9 T70FFW12hr never

0.75 0.25 1822.5 607.5 4165.7 1041.4 3124.3 1455.1 480.2 974.9 T75FFW12hr never
0.8 0.2 1944.0 486.0 4443.4 1110.9 3332.6 1164.1 384.1 779.9 T80FFW12hr never
0.9 0.1 2187.0 243.0 4998.9 1249.7 3749.1 582.0 192.1 390.0 T9OFFW12hr never

0.95 0.05 2308.5 121.5 5276.6 1319.1 3957.4 291.0 96.0 195.0 T95FFW12hr never
1 0 2430.0 0.0 _

LEAKAGE STUDY

o 2500

0 2000
0

= 1500

3 1000
0
' 500

3O

0 0.2 0.4 0.6 0.8 1 1.2

flow path I fraction

NE-02-01-05 rO
Appendix G

page G-7
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COMPUTE LEAKAGE FLOWS FROM BUILDING
from p. 46 of WS129-CALC-001

NE-02-01-05 rO
APPENDIX G

page G-8

dP = 0.25 In wg

path I path 2
LOWER UPPER

leakage
B LOWER

CHECK
leakage leakage

B UPPER SUMC A C A

0
0.05
0.1
0.2

0.25
0.3

0.35
0.4

0.45
0.5
0.6
0.7

0.75
0.8
0.9

0.95
1

1
0.95
0.9
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.4
0.3
0.25
0.2
0.1
0.05
0

277.7
555.4
1110.9
1388.6
1666.3
1944.0
2221.7
2499.4
2777.1
3332.6
3888.0
4165.7
4443.4
4998.9
5276.6

69.4
138.9
277.7
347.1
416.6
486.0
555.4
624.9
694.3
833.1
972.0
1041.4
1110.9
1249.7
1319.1

208.3
416.6
833.1

1041.4
1249.7
1458.0
1666.3
1874.6
2082.9
2499.4
2916.0
3124.3
3332.6
3749.1
3957.4

121.5
243.0
486.0
607.5
729.0
850.5
972.0
1093.5
1215.0
1458.0
1701.0
1822.5
1944.0
2187.0
2308.5

5529.3
5238.3
4656.3
4365.3
4074.3
3783.2
3492.2
3201.2
2910.2
2328.1
1746.1
1455.1
1164.1
582.0
291.0

1824.7
1728.6
1536.6
1440.5
1344.5
1248.5
1152.4
1056.4
960.4
768.3
576.2
480.2
384.1
192.1
96.0

3704.7
3509.7
3119.7
2924.7
2729.7
2534.8
2339.8
2144.8
1949.8
1559.9
1169.9
974.9
779.9
390.0
195.0

2308.5
2187.0
1944.0
1822.5
1701.0
1579.5
1458.0
1336.5
1215.0
972.0
729.0
607.5
486.0
243.0
121.5

2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0
2430.0

C'
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ADD TEMPERATURE EFFECT TO LEAKAGE FLOWS (from page G-8)
from page 47-8 of WS129-CALC-001

NE-02-01-05 rO
APPENDIX G

page G-9

enter ratio to establish outdoor conditions
density 1.020573 <86F

ratio = 0.912094 0.912094 <28FdP = 0.25 in wg

path 1 path 2
LOWER UPPER

leakage
B LOWER

leakage
B UPPERA A

0
0.05
0.1
0.2
0.25
0.3

0.35
0.4

0.45
0.5
0.6
0.7

0.75
0.8
0.9

0.95
1

1
0.95
0.9
0.8

0.75
0.7

0.65
0.6

0.55
0.5
0.4
0.3

0.25
0.2
0.1

0.05
0

63.32669
126.6534
253.2976
316.6243
379.951

443.2777
506.6044
569.9311
633.2577
759.902

886.5554
949.8821
1013.209
1139.853
1203.18

189.9801
379.951
759.902

949.8821
1139.853
1329.833
1519.813
1709.784
1899.764
2279.715
2659.666
2849.646
3039.617
3419.568
3609.548

110.8217 1664.282
221.6388 1576.689
443.2754 1401.501
554.0971 1313.907
664.9142 1226.31
775.7359 1138.719
886.5576 1051.125
997.3748 963.5315
1108.196 875.9377
1329.833 700.75
1551.472 525.5632
1662.294 437.9693
1773.111 350.3754
1994.747 175.1877
2105.569 87.59386

3378.997 2105.569
3201.155 1994.75
2845.472 1773.111
2667.63 1662.292

2489.788 1551.471 LBD case
2311.945 1440.652
2134.103 1329.833
1956.261 1219.013
1778.419 1108.194
1422.735 886.5551
1067.051 664.9165
889.2096 554.0971
711.3676 443.2777
355.6838 221.6388
177.8419 110.8194

control variable f-n cv1 5
al

cv14
G

cv12 cv11
al G

3
NM
G�

1
-0
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Calculation of Inputs For 90110 Split

AL: 100

Lsminqr Roof- 033 TmtbuietRoof- 0.67

Lmirna Dolr - 0.25 TxulDom- - 0.75

FS-2430* [Lnc.Ro.fm3(.25) + 11uRemA(25 )]

^,:.- Fk4lA3)

A3 - 291.018

LcinRnofA3-.25 + TIubu Ro!f-A3-(.25 ) - 121.5

LninurRoaA3 - 96.036

Tuft RoofA3 - 194982

Se. 100

Go~

(1 - FS).2430 m [LDocrA2 .(25) + TuDocr-2(.25 )]

I:.- FfngA)

A2 - 5276.57

,FA;- 0.05

+

LraDoorA2,25 + TurbulEt Door-A 2.(25') - 2309 K 10

Lnc_~Door-A- 1319.14

(1 - Fs).2430 - 2309 x le

TutulentDoarA2 - 3957.43

Tmc - m Fah A2 -5.277x103
A3 - 291.018

rhursday. Jun 03, 2004 11:36 AM
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Calculation of LIputs For 90110 Split

AL- 100

L=SrwrRoa _- 033 TuxbouatRoof - 0.67

Leninr Door- 0.25 TmbuImt Door - 0.75

Go1

FS-2430 w [LcniryrRoof A(.25) + Tmbulm1Rn!f.A3.(.25 )]

a:- FinWA3)

A3 - 582.036

LurRnof A3.25 + TbulRo-A3(.255) - 243

LcringrRoof!A3 - 192.072

TfbtifrRnof*A3 - 389.964

hR:_ 100

Dim

(I - FS)-2430 m [LInhurDoor.A2.(.25) + TibulmDoor-A2(.25 )]

a- F49988)

AZ - 4998286

+

Lenbr Door.A2-.25 + TiuftlatDoor-A2.(.25 ) - 2.187 x 10

Lenku Door*A2 - 1249.71

(I - FS).2430 - 2.187 x 10

TuftulrtDoor-A2 - 3749.14

TmIX - I Feb A2 - 4999 x 103

A3 - 582.036

Thursday, Jun 03. 2004 11:31 AM
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Calculation of Inputs For 90110 Split

A:- 100

Leninr Rnoof - 0.33 TmbuiltRaf- 0.67

LasniruDoor- 0.25 Tau1tuDoor - 0.75

Givc

FS-2430 w [Lm .._Roaf Al(.25) + TdbulR3f A3-(.250J)]

F - 0.2

+

^,:- FkgA3)

A3- 1164.072

LwmnzRoof.A3-.25 + TrbuiatRoaf-P3-(.25") - 486

LermRanoof-A3 - 384.144

TmbuitRooaf.A3 - 779.928

a:- 100

Givm

(i - Fs).2430 * [LenirnaDoor.A2-(.25) + Tmbulet.Docr-A2.(5.25 )]

:_- FkhgA2)

A2 4443.43

LmninrcDocr-A2.25 + T ulDocr-wA2-(.25) - 1.944x

LenfurDoar-A2 - 1110.86

(I - Fs).2430 - 1.944x 10

TuieuDoar-mA - 3332.57

x-, A2] 4.443 x 10
1A3 - 1.16!4 X 103

Thursday, Jun 03, 2004 11:35 AM
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Calculation of Inuts For 90110 Split

a:_ 100

Lcnirw Roaf - 033 Tuibuelat-Roo- 0.67

Ltninzr Doer- 0.25 TuibulatDoor- 0.75

Fs. 2430 w [L=IncRoaf- A3-(.25) + TtulR--f A3-(.25)

,:- Fnd(A3)

A3- 1455.09

LentRwooffA3..25 + TuRulatf.-A3-.m25 ) - 6075

LecRoDaA3 - 480.18

tigra.tRmf-A3 - 97491

A:- 100

Give

(i - FS).2430 m [LenL rDoor.A2(.25) + Tubu~eD...Dor.A-(.25)]

AL- Fgd(A2)

A2 - 4165.71

Z>;- 0.2

LinrrDoorA..25 + Tmbulat Doar-A2i(.25 ) - 1.822x 10

Lcniw DoorA2 - 1041.43

(i - Fs).2430 - 1.822 X 10

TubuiltDoar-A2 - 3124.29

Tmx - X F-4i
A3 - 1.455 x 103

Thursday, Jun 03, 2004 11:35 AM
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Calculation of Inputs For 90110 Split

mu:_ 100

LtmirwrRoof- 033 TmbulEtrRno- 0.67

LvmirwrDor- 0.25 TnbukatDor- 0.75

FS.2430. )Fs-2430 m [Lcnn~u¢_PwafA3-(.25) + Tmu~nltRoc( A3-(.25 )

:- F1<gA3)

A3- 1746.108

Landnur Roffm3.25 + Tumi]tyRnof A3-(.25 ) - 729

LcninRDoafA3- 576.216

TbuenrtzoofA3 - 1169.892

ha~.- 100

(I - FS).2430 * [L.irwaDoc rA2-(.25) + TunbulatDo rAA2(.250)]

a2:- -d(As)

AA - 3888

_-03

+

LenhzuwDor.A2U.25 + Tumimut Docr.A2(.25 ) - 1.701 x 0

LmimancDocrA2 - 972

(1 - Fs).2430 - 1.701x 10

TufctDoerAT - 2916

T.ix - i Fa JAU _ 3.888x10
A3 - 1.746x103

Thursday, Jun 03, 2004 11:35 AM
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Calculation of Inputs For 90110 Split

A3 :_ 100

Lcanoaf- 033 TukiitRof- 0.67

Lcn¢Doar- 0.25 TmbulmiDor - 0.75

FS:- 035

GDi

FS.2430. [Lnr Roaf.A3.(.25) + TmbukstRoofA3-(.25 )]

.3:- Fki4(A3)

A3 - 2037.126

LumingrRof.A3-.25 + uftitRoaf-A-(.25-) - 8505

Lensi Roof-A3 - 672.251

Tu to£fA3 - 1364.874

A2:- 100

GDi

(1 - FS).2430 * [Lcn DorSA2-(.25) + Tubileroor-m-(.255)]

13:- F&(A2)

PA 3610.29

+

Lr.in- Do . r-A2,25 5 Tuxtulct.Door.A.(25') - 1.579 x

Lcninr Door.A2 - 902.57

(I - FS).2430 - 1579 x 10

TmbuletDor-A2 - 2707.71

bmx - i Fda AZ - 3.61 x 10
A3-2.037x10

Monday. Jun 07. 2004 11:31 AM
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Calculation of Imputs For 90110 Split

JS,,- 100

LenincrR-of- 033

LeinjrnDoor- 0.25

Gon

rs:- 0.4

Tmbu1weinoif- 0.67

TubulertDoor- 0.75

Fs-2430 * [LentrrnRoafA3.(.25) + TmwultRodfA3 t.25")]

+

A3.- Fhn4A3)

A3 - 2328.144

Lmi-Aft Roof-A3-.25 + TtulRnoI zf-A3-(.25 ) - 972

LcniruRo-A3 - 768.287

Turnt f - A3 - 1559.856

A:- 100

(i - FS).2430 * [Lc2_Ar Door.A2.(.25) + Tmbuin Door-A2(.25 )]

.:- Fihd(A)

A] - 333257

LetutcDoor.A2.25 + Thbu]eDoar-A2.(.25 ) - 1.458 x 10

LcanhirDoorA2 - 833.14

(l - FS).2430 - 1.458 x 10

TuftlctDoor-A2 - 2499.43

Tmn= - X Few A3333x10 3

A3-2328x10

Thursday, Jun 03, 2004 11:36 AM
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Calculation of Inputs For 90110 Split

A3:_ 100

Larynof - 033 Tzbu xtnRof - 0.67

LinrDoor- 025 Tnbule Door - 0.75

FS-2430 m [L tyi-Roof.A3(.25) + TmbulRoaf A3-(.25 )]

M3,- Fbid(A3)

A3 - 2619.162

LuminirRoafA3-.25 + Tmuien-af-(.25") - 1.093 x 10

LuxiRoRof*A3 - 864323

TftiRoofaA3 - 1754.838

A2:- 100

(1 - FS).2430 a [Lcnir Dour.A2.(25) + TuleDocr-A250S5)]

jn.:- FindA2)

A2 - 3054.86

FS:- 0.45

+

Luninc Dour.A2.25 + Tbu etDoar-A2-(.25) - 1336 x10

LenkwDoar*A2 - 763.71

(1 - FS).2430 - 1337 x 103

Tmbu1=.Door-A2 - 2291.14

Tmix - A23.055 x 10 3
A3 - 2.619 x 103

Monday, Jun 07, 2004 11:30 AM
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Calculation of Inputs For 90110 Split

A3:- 100

LniZrwRnof - 0.33 Tuxbv

LcnirnlDoor- 025 Tbu

aaitzod_- 0.67

u1at Dour - 0.75

FS:-

Givo

Fs.2430 w .Lnstm¢_Raf.A3-(Z) + Tbu1,tRof-A3 (.25 O)]

P3:- FinKA3)

A3 - 2910.18

Leniigr RoofA3-.25 + TmbulaltaRof-A3.(.25 ) - 1.215 x13

LsincwRof-A3 - 960359

TnbuiatRoof-A3 - 1949.82

A2:- 100

Dim

(1 - FS).2430 m[LcminrcDoar.AP-(.25) + Tu]letDor.,A(.25O )]

P2.:- FiPA2)

A] - 2777.14

LcnuinuDoar-AI.25 + TvR~i atDoor.A2(.25') - 1.215 x 10

LcinczrDoar.A2 - 69429

(1 - FS).2430 - 1.215 x I o

T7bukt Door-A - 2082.86

Tm~ix - v Fuu JA2.777xle
A3-291 IO3

Thursday, Jun 03, 2004 08:44 AM
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Calculation of Inputs For 90/10 Split

A3: 100

LinurRoof- 0.33 TuitRocif - 0.67

LeninvrDoor- 0.25 Tudni_ Door - 0.75

Fs-2430. ELcnknjzoaf A3 (.25) + TuRaaf Al(.25 )]

Al.:- Fbxi(A3)

A3 - 3201.198

Lumur Rnoof.3*.25 + TbaulezRoncf-A3-(25-) - 1336 x 10

Lcniar Raof*A3 - 1056t395

Thu1aRDof.A3 - 2144.802

A2:- 100

(I - FS).2430 =E[L rnuDocrA2. (.25) + TuiblxDorA2-(.250)]

A*:- FInWA2)

A2 - 2499.43

FS : 055

+

Lwnr Doar.A2-.25 + TlnbuitDoor-A2.(.25') - 1.093 X 10

LentruDor*AU - 624.86

(l - Fs).2430 - 1.093 x la

Tuftlat-Docr-A2 - 187457 '

T±x - i F&i A2] 2.49 x 10
A3 - 3.201 x 10

Monday, Jun 07, 2004 11:30 AM



Calculation of Inputs For 90110 Split

A3:- 100

LcniurmRo - 033 Tu:bu

LcaDocr- 0.25 Tebu

FS:- 0.6

atRof- 0.67

lat Door - 0.75

Fs-2430 m [LcnimcrRof A3-(.25) + TRof A3-(25 )]

A3:- Fi(A3)

A3 3492.216

Leamr- Rno(fA3-.25 + Tibul Rmof-A 3-(.25') - 1.458 x 10

Lc21_uRoof*A3 - 1152.431

Tdibucotf*Pa3 - 2339.784

A2:- 100

Go~

(1 - FS).2430 w [LemnrDoarA2 (25) + Turb]l±Dor-.-(.25 )]

Z _2221.71

+

LincDocruA2-.25 + Tult. Docr-A2.(25 ) - 972

Lentur Door*A2 - 555.43

(l - FS).2430 - 972

Tuibwic.DoorA2 - 166629

7r - FelU AZ _ 2.222 x 10
A3 - 3.492 x 10

Thursday, Jun 03, 2004 08:44 AM
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Calculation of Inputs For 90110 Split

A3:- 100

Leminaoof_- 033 TbuletRoof- 0.67

LrarDoar- 0.25 TbulataDoor- -. 75

Fs-2430 m [LminRofA3-(.25) + T V Rof. A3-(.2505)]

FS:- 0.65

+

,.R3,- Fk4A3)

A3 - 3783234

La srRnofaA3-.25 + TbuiatRoaf-A3C(.259) - 1.579x 1D

Luniur noaA3 - 1248.467

Tuftiiat-Rnof-A3 - 2534.766

A2 - 100

Gor

(I - Fs).2430 a [LeiarcrDoroA2-(.25) + Tibu1,Do.r-A2-(.25D )]

A2:- Fin4A2)

A] - 1944

LenanrDoarS-A.25 + TulitDoor-A2.(.25-) - 8505

Lcni.r._Docr.A2 - 486

(I - FS).2430 - 8505

TibuigtDoor-A2 - 1458

TmX -I Flu AZ - 1.944 x 103
A3 - 3.783 x 10

Monday, Jun 07, 2004 12:47 PM
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Calculation of Inputs For 90110 Split

A3: 100

LeminRnof- 0.33

LunizurDor- 0.25

FS:- 0.7

Tuxnbu]ltrzRnof- 0.67

TutlritDoor 0.75
+

FS-2430 m [Lmiir Rno3fA3l(.25) + TiumitRodfA3-(.25 )]

A3:-- dFrA3)

A3- 4074.251 i

LcnhrRaocfA3-.25 + Tubilat Roa-A3 (.259) _ 1.701l

Lcz Rod! .A3 - 1344503

Ttuliat RoD. A3- 2729.749 Q
A]:- 100

Giv

(i - Fs).2430 - [LcnhxcDoarA2-(.25) + Tmu1,tDor-A2-(.25 )1

A _1666.29

LumncDocr.A2-.25 + TurfltDoor-A2-(.25 ) - 729 (1 - FS).2430

LemfiaDorA2 - 416.57

I- 729

Tdwiat_.Dor-A2 - 1249.71

Tm= - m Fda PA2_- 1.666x10
A3_ 4.074x10

Thursday, Jun 03, 2004 08:44 AM
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Calculation of Inputs For 90110 Split

A3:- 100

L_ Roof- 033 TibuhJz~af - 0.67

Lwiinr Door- 0.25 TbutleDoor - 0.75

FS.2430 * [Le yna_Rof.A3 (.25) + TmulRoof Al(.5)]

A3- Fku(A3)

A3 - 4365.269

LcntrgRoofA3 *.25 + TmbuiRnocf-A3.(.25') - 1.822 x10

LeurRoof*A3 - 1440539

Tiufti_ ofA3 - 2924.731

A2:- 100

(I - FS)-2430 - [LeinairDoor.A2.(.25) + TunbutDocr-A2(.250 )]

A2 138857

FS:- 0.75

+

LeeiruDoor.A2,25 + TibulkmLDocwr-A2(.25 ) - 607.5

Lcnum¢_DooraA2 - 347.14

(1 - FS).2430 - 6075

TibuibKDoor-A2- 1041.43

TMnx - v a" .A2 - 1389x10
A3 - 4.365 x 10

Thursday, Jun 03, 2004 08:43 AM
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Calculation of Inputs For 90110 Split

A3:- 100

LnidngRoof- 0.33 TmtuictRoof- 0.67

LsnfirDor- 0.25 TmuetDor - 0.75

Gim

FS-2430 - [L pRoafrA3(25) + TmRbulctRof.A3.(.25 05)]

Fs:- 0.8

+

A3,.:- Fkd(A3)

A3 - 4656.287

LcnunRoafA3-.25 + kbuintRoof.A3.(.25 ) _ 1.944x 103

Lentcr Rnof.A3 - 1536.575

TufbtiletRoaf*A3 - 3119.713

AZ:- 100

(I - FS).2430 u[Limhw Door.AZ.(.25) + TulbutL Door-Ag (.250 )]

P. - 111d .A 2)

AZ 111l0.86i

LenznurDoor-A2.25 + Tufbulmt Docr-AA2(.25-) - 486

LcnirwDoorA2 - 277.71

(1 - FS).2430 - 486

TuftlaDoor.2 - 833.14

Tmix - I Fdm 3
A2 _ 1.11I 1 XI 10 A3 - 4.656 x 103

Monday, Jun 07, 2004 07:40 AM
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Calculation of Inputs For 90110 Split

A3:- 100

Leninqz_ Roof- 033 TmntukitRoof- 0.67

LemrifrDoor- 025 TubulbtdDoor- 0.75

GDm

FS-2430. ELt orR .af-A3-(.25) + lubul._Raf A3 (US5)]

M3:- FSz(A3)

A3 - 4947305

LmniruRnof.A3..25 + TirbultRt Of.-A3-(.25-) - 2.065x10

Lenhir RoafA3 - 1632.611

TultunRo af3 - 3314.695

AZ:- 100

Givt

(I - Fs).2430 m[Lvninr Door.A2.(.25) + Tu Daar A2-(.25 )]

A2._ FinKl(A2)

A2 833.14

FS:- 0.85

+

Leminr DorU-A.25 + T'bulemtDo-.A2-(.251) - 364.5

Lcmin Door*A2 - 208.29

(i - FS).2430 - 3645

ThbulatDocr-PA - 624.86

Tnax -, FdU
12- 833.143 A3 - 4947 x 10

Aonday, Jun 07. 2004 12:48 PM



Cakulation of Inputs For 90110 Split

A3:- 100

Len¢_RDaf- 0.33 Tui=Rnaocf- 0.67

Lc2iDocr- 0.25 TnnbulatDoar - 0.75
Gov

FS.2430 m [Lirar~_Rocf I3(.25) + Tuoof A3 (25 )]

3n*:- FhXA3)

A3 - 5238323

LurnincRoaf.A3-.25 + TvtuietRnf-A3-(.25") - 2.187 x 10

Lcir R*ocA3 - 1728.647

TifnbmitynwafU - 3509.677

PZ:- 100

Goil

(I - FS).2430 w [L rincDoar-A2(.25) + TmbuDoar-A2.(.25 0)]

A,2:- Fbd(A2)

A2 - 555.43

FS:- 09

+

LcnfiwDoarA2.25 + Tb tul..Doar-A2l(.255) - 243

Lunirw Docr.A2 - 138.86

(l - FS).2430 - 243

TIiultDoo.A2 - 41657

Tr=- i Fei
AZ - 555.429 A3 - 5.238 x 103

Thursday, Jun 03, 2004 08:42 AM
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Calculation of Inputs For 90110 Split

A3:- 100

LvfrrucRyo(- 033 TbuikityRono- 0.67

LcnwuDo=r- 0.25 Tuibulat Doo - 0.75

FS:- 0.95

+

Fs-2430- [Lc nrRoaafA3-(.25) + TuflaitamoRaA3.(.25 )]

IAQ- Fhu A3)

A3 - 5529341

LcnurRon A3-.25 + Tu ruiRzof-A3-(.25 ) - 2.308 x10

LvmidnrRoDaA3 - 1824.683

TulnityooDf.3 - 3704.659

A]:- 100

Gove

(1 - FS).2430 * [LcsankuDoor-.(.25) + Turxt.Dor-AJ-(.25 O)]

A,.- FThidA2)

A2 277.71

LcnmincDoar-AI.25 + Tmbu1at Door-A2-(.25-) - 121.5

Lcninr Doo A2 - 69.43

(1 - FS)-2430 - 1215

TudmeatDor*A2 - 208.29

Tmirx - .Fda
A2 - 277.714 A3 -5529x10

Thursday, Jun 03, 2004 08:45 AM
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SW start variation

NE-02-01-05 rO
APPENDIX G

page G-28

cold air/east wind with flow split
resultsflow path fraction ..

path 1
LOWER

path 2
UPPER

SW delay
sec

CASE
FILENAME

DD TIME
secnotes

0.3

0.4

0.7

0.6

300
1200

43200

300
1200
2700
3600
10800
21600
32400
43200
86400

T30FFWyyyy
T30FFW05mn
T30FFW20mn
T30FFW12hr

T40FFWyyyy
T40FFW05mn
T40FFW20mn
T40FFW45mn
T40FFW01hr
T40FFW03hr
T40FFW06hr
T40FFW09hr
T40FFW12hr
T40FFW24hr

5 min
20 min
12 hr

5 min
20 min
45 min

1 hr
3 hr
6 hr
9 hr
12 hr
24 hr

881
872
872

1053
1053
1045
1045
1045
1045
1045
1045
1045

Service Water start variation
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0

800

600
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200

0
0 20000 40000 60000 80000 10000
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Cold Air with Easterly wind and 70/30 leakage flow split 6-Z7
Jun/09/2004 12:12:45
GOTHIC Version 7.1 (OA) - January 2003
File: G:\GOTHICWvAODELS\TNMFFW12hr+

Function 14
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Cold Air with Easterly wind and 70/30 leakage flow split 6`5 a 2
Jun/09/2004 12:56:25
GOTHIC Version 7.1 (OA) - January 2003
File: G:\GOTHIC\MODELS\TNMFFW12hr_PC
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LICENSE AMENDMENT REQUEST -- ALTERNATIVE SOURCE TERM
Attachment 6
Page 1 of 1

Proprietary versions of Supporting Calculations

1. Polestar Applied Technology Affidavit for Withholding Proprietary Information,
dated September 21, 2004

2. Energy Northwest Calculation NE-02-04-05, "Columbia Offsite and Control Room
Doses for LOCA using AST and NRC Methods" Revision 0, dated August 4,
2004

3. Energy Northwest Calculation NE-02-03-15, uPOST-LOCA SUPPRESSION
POOL pH" Revision 0, dated August 3, 2004



LICENSE AMENDMENT REQUEST -- ALTERNATIVE SOURCE TERM
Attachment 7
Page 1 of 1

List of Regulatory Commitments
Page 5

The updating of the FSAR to reflect these changes will be performed as part of the
implementation of the LAR

Page 42

New procedural guidance is required to address reliance on SLC for pH control. The
appropriate procedural guidance will be established during the implementation of the
LAR. (See section 4.8.1 for additional information on the SLC system and the
justification for the use of SLC in this application.)

Page 48

To preclude this undesirable operator action, the appropriate plant procedure(s) will be
revised to prohibit the securing of a CREF train within the first 10 hours of the design
basis LOCA.

Page 71

New procedural guidance is required to address reliance on SLC for pH control. The
appropriate procedural guidance will be established during the implementation of the
LAR. (See section 4.8.1 for additional information on the SLC system and the
justification for the use of SLC in this application.)

Page 72

The TSGs will be revised to require manual initiation of the SLC system, at a level of
14,000 R/hr, and to continue injection until the SLC tank low level alarm is received.

Page 72

In addition, Technical Support Center (TSC) Operations Managers will receive training
on the TSG revisions as part of the implementation of the approved AST changes.

Page 73

In addition, the changes to the TSGs for high containment radiation will instruct the
operators to inject until low tank signal is received.


