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1.0 Purpose

The purpose of this calculation is to analyze the UT Inspection, which have been taken of the
Drywell Vessel in the Sandbed Region for 1992, 1994, 1996, and 2006.

Specific objectives of this calculatlon are:
1) Determine the 1992, 1994, 1996, and 2006 mean thlckness at each monitored locatlon and

_ compare them to acceptance criteria.

2) Determine the 1992, 1994, 1996, and 2006 thinnest recorded value at each momtored locatxon
and compare them to the appropriate acceptance criteria.

3) Statistically aralyze measured thicknesses from 1992, 1994, 1996, and 2006 to determine if a
statistically significant corrosion rate exists at each location,

4) Ifastatistically significant corrosion rate exists, provide a conservative projection to ensure
future inspections are performed at conservative frequencies.

5) In addition this calculation will analyze the 106 UT data points collected in 1992 and again in
2006. :

The conclusion of this calculation pertains to lhe Sandbed Region of the Drywell Vessel Iocated
above elevation 8’ 11 1/4"wh1ch is not ernbedded in concrete on both sides.

Background _

- The inspections were performed at 19 separate locations (grids) located through-out the sandbed
region. These inspections are performed from inside the drywell and are located at an elevation that
corresponds to the sandbed region of the Drywell. These locations have been periodically inspected
over time to determine corrosion rates. At least one grid is located in each of the 10 Drywell Sandbed:
Bays.

“Twelve locations are each on a 6” by 6™ area in which 49 separate UT readings are performed in a
grid pattern on 17 centers. The grid pattern is located in the same location each time the inspection is
performed within plus or minus 1/8 inch. Seven locations are each on a 1” by 6" area in which 7

separate UT readings are performed in a row pattern on 1” centérs. The row pattern is located in the
same locatmn each time the inspection is performed within plus or minus 1/8 inch.

The gnds with 49 readmgs correspond to bays that experienced the most 1dent1ﬁed corrosion prior to
the repair in 1992.

In 1992, following the removal of the sand and corrosion byproducts from the sandbed regxon, the
exterior of the Drywell Vessel was visually inspected from inside the sandbed. This inspection’
identified the thinnest local points in each of the 10 sandbed bays. These thinnest locations
(approximately 115) were then UT inspected and documented with a single thickness value. These
locations do not correspond with the 19 locations that were periodically monitored from inside the
Drywell. These locations had not been re-inspected until 2006 when 106 were located and-again UT
inspected. These points were located using the 1992 NDE inspection data sheet maps. These UT
readings were originally intended to provide a comparison to the acceptance criteria.
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2. 0 Summary of Results
Review of the 1992, 1994, 1996, and 2006 UT inspection data for all grids show that these momtored

" locations are experiencing no abservable corrosion. These locations correspond to areas of the

Sandbed Region of the Drywell Vessel that were coated in 1992 and are above the mtemal concrete

* curb and floor.

This conclusion is based on statistical testing of the mean thicknesses measured in 1992, 1994, 1996,
and 2006 at each location; a point-to-point comparison of the thinnest reading measured in 2006 at
each location, and sensitivity studies which have identified the minimum statistically observable rate
of corrosion that would have to be present in order to have 95 percent confidence.

All measured mean and local thicknesses meet the'established design basis criteria.

Sensitivity studies have identified the rates, which would be stanstwally observable given the limited
number of inspections (four since the sandbed has been coated) and the variance of the data at the
most critical location (19A).

Projections based on assumed costosion rates corresponding to the calculated minimum statistically
observable rates are used to determine the required inspection frequencies to ensure that all locanons
will continue to meet design basis requirements until the next scheduled inspection.

‘A review of the 2006 UT inspection data of 106 external locations shows all the measured local

thicknesses meet the established design basis criteria. Comparison of this new data to the existing 19

. locations used for corrosion monitoring leads to the conclusion that the 19 monitoring locations

provide a representative sample populatlon of Drywe]l Vesse] in the Sandbed (see section 7.3).

The term “No Observable Corrosion” is being defined as: having “No Statistically Significant Rate
of Corrosion”. The actual margins remaining have considered rates based on actual differences

‘between UT readings, which represent insignificant changes to shell thicknesses. However, to take a

much more conservative approach in determining acceptable inspection frequencies for each of the

- locations, a sensitivity study has been performed to develop the minimum rate of corrosion that -
_ would have to exist in order to conclude with a high confidence level that in fact corrosion does

exist. For the sandbed region, this approach is conservative since it includes the large standard error .

~ associated with the pre-existing surface irregularities due to corrosion of the exterior shell prior to

1992. This minirum observable rate that is defined is not indicative of an actual corrosion rate. It
should also be noted that the results of this-approach are significantly influenced by the amount of

-data used, and that additional inspection will reduce the minimum observable rate. This has been
proven based on the upper drywell analysis that proved that as additional data and time were
: cons1dered the actual rate (which was less than 1 mil per year) became observable
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The following table provides a breakdown of the location w1th the least armount of margin to the
general criteria.

Table 1
L RE ' . Uniform Margin
Loclzla;mn 2006 Mean Criteria Delta Remaining
! {Inches) " (Inches) (Inches) Percentage
194 0.8066 0.736 0.0706 9.6% -

Evaluation of the mean thickness values of this location measured 1992, 1994 1996 and 2006 shows
that this location is experiencing negligible corrosion, approaching a rate of zero. However due to the
limited amount of inspections this conclusion cannot be statistically confirmed with 95% confidence.
Therefore the next inspection of this location shall be performed prior to the date in which the _
minimum statistically observable rate would drive the thickness to the minimum required thickness.

2006 Local : | Margin
Locatio Local e . Delta i
n ID Reading Criteria ~ - Remaining
(Inches) (Inches) (Inches) Percentage
17D/13 0.648 0.490 0.158 32%
19A/4| 0.648 0.490 10.158 32%

~ Table 2 - The following table provides a breakdown of the locations with the least amount of
" margin to local criteria.

“Evaluation of these individual values measured 1992, 1994, 1996 and 2006 shows that these points .
are experiencing negligible corrosion, apprbachihg arate of zero. However due to the limited amount
~ - of inspections this conclusion cannot be statistically confirmed with 95% confidence. Therefore the
"next inspection of this location shall be performed prior to the date in which the minimum
statistically observable rate would drive the thickness to the minimum required thickness.

“OCLR00019280
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2.1 Twelve Internal Locations with 49 Readings

Twelve, 49 point grid inspections have been performed in 1992, 1994, 1996 and 2006 after the _
sand was removed and the coating was applied in 1992. Analysis of the mean values and the
thinnest 2006 reading at these locatlons indicate no observable corrosion durmg this period.’

Téble 3 Compilation of the 49 Pbint Grid Means Over Time

(Mean Mean  [Mean
' . :‘_:;::l:;ss-_ g:sl::l“:::lss ::::: l:;:;s 2006 Un.i fo::m Conclusions
- [Location ID 1992 1994 1996 ‘Megn . iCriteria |-
o Inspections (Inspections [Inspections '

" |dnches) (Inches) (Inches) (Inches) [(Inches) .
oap . 1.004 0.992 ~ 1.008 0.993 No observable corrosion
11A . 0.825 0.820 0.830 0.822 _ No observable corrosion

_ All 0.909 0.894 0.951 0.898 .-No observable corrosion
‘ 11c| Top 0.970 0.982 1.042 0.958 No observable corrosion
Bottom 0.860 © 0.850 0.883 '0.855 No observable corrosion
13A 0.858 0.837 0.853 0.846 No observable corrosion
' All 0.973 0959 0.990 0.968 ' No observable corrosion
13D| Top 1.055 | 1037 1059 | 1.047 | No observable corrosion
Bottom 0.906 0.895 0.933 0.904 No observable corrosion
15D 1.058 | 1053 1066 | 1.053 | 0.736 | No observable corrosion 1
All | 1.022 1.017 1.058 1.015 ‘No observable corrosion
17A ] Top - 1125 1129 1.144 1.122 No observable corrosion
|Bottom|  0.942 0934 0.997 0935 | No observable corrosion
17D 0.817 0.810 0.848 -0.818 ‘No observable corrosion
All | 0983 - 0970 0.980 0.969 No observable corrosion
1719 Top { = 0.976 0.963 | 0967 | 0.964 - | No observable corrosion '
Bottom{ . 0.989 0.975 099 | 0.972 ' No observable corrasion
19A 0.800 - 0.806. 0815 | 0807 : No observable corrosion
19B 0.840 - 0824 0.837 - | 0.847 No observable corrosion
L 19C . 0.819 0.820 - | 0.854 0.824' _ No observable corrosion

Locanons that were previously split in two groups are shown for consxstency with previous
calculations. :
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Table 4 Compilation of the Lowest 2006 Reading in Each 49 Point Grid Over Time

. o9z 1994 1996 - L“’w"s‘ Local |/ .
lli())lc;tc:?;lt Reading [Reading [Reading ;ggfiing Critf.:ri;., Cor cluglons
(Inches) (Inches) (Inches) - |(Inches) |(Inches)
9D/ 15 0.763 0.770 0.776 0.751 No observable corrosion
11A/20 0.677 0.677 0.668 0.669 No observable corrosion
11C/5 0.776 . NA 1.14 . 0.767  No observable corrosion
13A/18 0.761 0.752 - 0.774 0.746 No observable corrosion
13D/49 | 0.824 0.811 0.822 0.821 |- No observable corrosion
15D/42. 0.980 0.903 0.940 0.922 0.490 No observable corrosion
17A/40 0.804 -0.809 0.983 0.802 No observable corrosion
17D/13 0.648 0.646 0.693 - 0.648 No observable corrosion
17-19/35 0914 0.906 0.935 0.901 | _ No observable corrosion
19A/4 0.659 0.650 0.680 - | 0648 | " | No observable corrosion
19B/34 0.743 0.716 0.745 0.731 . No observable corrosion’
19Cr21 0.650 0.666 0.771 . 0.660 No observable corrosion

2.2 Seven Locations With 7 Readings

~ Seven, 7 point grid inspections have been performed in 1994, 1996 and 2006 aﬁer the sand was
removed and the coatmg was applied in 1992.

~ Analysis of the mean values and the thinnest 2006 reading at these locations indicate no on going

~ corrosion during this period. This conclusmn is based on the stanstlcal “F” test of the data over
time.

OCLR00019282
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Table 5 Compilation of the 7 Point Grid Means Over Time
Average A'v?rage Average
. - |Thickness . 1" :
- |Thickness ) Thickness b . ,
L ocation [based on based on based on 006 niform Conclusions
b : 1992 1994 _ hose P_Vlean 'Crltena ,
. .. . {Inspection .
. Inspections s - Inspections
(Inches) (Inches) (lhches) (Inches) [(Inches) o

[§5) 1.121 1.101 1.151 1.122 No observable corrosion
3D 1.182 1.184 - 1.175 1.180 No observable corrosion
5D 1.182 1.168 1.173 1.185 0.736 " | No observable corrosion
7D 1.137 1.136 1.138 1.133 "7 | No observable corrosion |
9A 1.157 1.157 1.155 -1.154 - No observable corrosion
13C 1.140 1.140 1.154 i.142 No observable corrosion
15A 1.133 1.114 1.127 1.121 No observable corrosion

Table 6 Corhpilation of the Lowest 2006 Reading in Each 7 Point Grid Over Time

Cocation 1992 [19% 1996 e [Local oo
ID/ Point Reading  [Reading Reading eading Criteria
(Inches) (Inches) (Inches) (Inches) (Inches)

ID/1 | - 0.889 0.879 0.881 0.881 - No observable corrosion
3D/5 . 1.159 1.164 1.158 - 1.156 No observable corrosion
sD/1 1.164 1.163 1.163 1.174 No observable corrosion
7DI5 - 1.111 1.135 1.113 1.102 . 0.490 No observable corrosion
9A/7 1.133 1.132 1.127 1.130 No observable corrosion - |
13C/6 1.138 1.123 1.147 1.128 No observable corrosion
15A/77 1.083 -1.040 1.100 1.049 No observable corrosion
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323 Practical Statistics — “Mathcad Sdftware Version 7.0 Reference Library, Published by Mathsoft,
Inc. Cambridge ' '

3.24 AmerGen Calculation C-1302-187-E310-037, Rev. 1 Statistical Analysis of Drywell Vessel
Data.

. 3.25 AmerGen Calculation C- 1302-187-5320-024, Rev 1 OC Drywell Ext. UT Evaluation in
Sandbed” .

4.0 Assumptions

The statistical evaluation of the UT data to detemnne the corrosion rate at each location is based on
the following assumptions: :

4.1 Characterization of the scattering of the data over each grid is such that the thickness
measurements are normally distributed. If the data is not normally distributed the grid is
subdivided into. normally distributed subdivisions.

4.2 Once the distribution of data is found to be close to normal, the mean value of the data pomts
is the appn)pnate representation of the average condition.

4.3 A decrease in the mean value of the thickness over time-is representative of the corrosion.

4.4 If corrosion does not exist, the mean value of the thickness will not vary with time except for
random vanatxons in the UT measurements

4.5 If corrosion is continuing at a constant rate, the mean thickness will decrease linearly with

time. In this case, linear regression analysis can be used to fit the mean thickness values for a

~ given zone to a straight line as a function of time. The corrosion rate is equal to the slope of the
hne
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5.0 Design Inpnts:

5.1 Drywell Vessel Thickness criteria has been prevxously estabhshed (reference C-1302-187-5320-
024) as follows

1) General Uniform Thlckness - 0.736 inches or greater.

2) If an area is less than 0.736” thick then that area shall be greater than 0. 693linches thick. and

shall be no larger than 6” by 6”7 wide. C-1302-187-5320-024 has prevmusly dlsposmoned an area
- of this magnitude in Bay 13.

3) If an area is less tharl 0.693" thick then that area shall be greater than 0.490" thick and shall be
no larger then 2” in diameter. C-1302-187-5320-024 calculated an acceptance: criterion of .479
inches however; this evaluation is conservatlvely using 490 inches, which is the original GE
acceptance criterion. In addition, this calculation applied this acceptance criteria over an area up
to 2 1/2” in diameter. Since the UT readings were taken on 1 inch centers and the transducer size
- is less than 0.5 inch these readings can be characterized as less than 2 inches in diameter.

5.2 Seven core samples approximately 2” in diameter were removed from the drywell vessel shell for
analysis (reference 3.1). In these locations replacement plugs were installed. Four of these removed

cores are in grid.locations that are part of the sandbed monitoring program. Therefore the UT data
from these points are not included in the calculation.

The following specific location/grid points have core bore blugs.

Bay Area : Points

11A - 23, 24, 30, 31

17D .  115,16,22,23

19A ' 24, 25,31, 32
1 19C : 20, 26,27,33

53 Hlstoncal data sets for 1992 1994, 1996, and 2006 have been collected and are provided in
attachments 1,2, 3,and 4. : _

5.4 The 106 UT data for 2006 and 1992 external ins_pections are provided in attachment 5.
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6.0 OVERALL APPROACH AND METHODOLOGY:
6.1 Definitions

- 6.1.1 A Normal Distribution has the following properties
- Characterized by a bell shaped curve ¢entered on the mean.
- A value of that quantity is just as likely to lie above the mean as below it
' - Avalue of that quantity is less likely to occur the farthér it is from the mean
- Values to one side of the mean are of the same probablhty as values at the same
~ distance on the other side of the mean

6.1. 2 Mean thickness is the mean of valid points, whxch are normally distributed from the most -
- recent UT measurements at a location,

6.1.3 Variance is the mean of the square of the difference between each data point value and the |
mean of the population.

) ' 6.1.4 Standard Deviation is the square root of the variance.

6.1.5 Standard Error is the standard deviation divided by the square root of the number of data
points. Used to measure the dispersion in the distribution.

6.1.6 Skewness measures the relative positions of the mean, medium and mode of a distribution.
In general when the skewness is close to zero, the mean, medium and mode are centered on the
distribution. The closer skewness is to zero the more symmetrical the distribution. Normal
distributions have skewness, which approach zero. Values thh +/- 1.0 are indicative that the
distribution is norma]ly skewed.

6.6.9 Kurtosis measures the heaviness of a distribution tails. A normal distribution has a kurt051s
~ which approaches ZEro. Values with +/- 1.0 indicate that the dlstnbuuon is normal.

6.1.8 Linear Regression is a linear relationship between two variables. A line with a slope and an
intercept with the vertical axis can characterize the linear relationship. In this case the linear
relationship is between time (which is the independent variable) and corrosion (which is the
dependent variable). : '

6.1.9 F-Ratio is the ratio. of explained variance to unexplained variance. The mean square
regression (MSR) value. provides an estimate of the variance explamed by regression (a line with

. - a slope). The mean square error (MSE) provides an estimate of the variance that is not explained
L) by a straight line with a slope.
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An F-Ratio of greater than 1.0 occurs when the amount of corrosion that has occurred since the °
initial measurement is significant compared to the random variations, and four or more
measurements have been taken. In these cases the computed corrosion rate more accurately
reflects the actual corrosion rate, and there is a very high probability that the actual corrosion rate
is the computed corrosion rate. The greater the F-Ratio then the lower the uncertainty in the
corrosion rate (reference 3.22).

Where the F-Ratio of 1.0 or greater provides confidence in the historical corrosion rate, the F--
Ratio should be 4 to 5 if the corrosion rate is to be used to predict the thickness in the future. To
have a high degree of confidence in the predrcted thickness, the ratio should be at least 8 or 9
(reference 3.22).

If the F-Ratio is less than 1 then no conclusrons can be made that the means are best explained by
a line with a slope.

6.1.10 Grand mean - when the F-Ratio test is less than 1.0-and/or the slope is positive this is the
grand mean. of all data. .

:6.1.11 Corrosion Rate — With three or more data sets and the F-Ratio test greater than 1.0 this is
-the slope of the regressxon line.

6.1.12 Upper and Lower 95% Conﬁdence Interval - The upper and lower corrosion rate range for -
which there is 95% confidence that the actual rate lies within this range.

6.2 Methodology Background ) '
In the mid 1980’s a survey was performed of the Drywell Vessel at the Sandbed elevation. As a
minimum at least one inspection location (also referred to as a grid) was selected for repeat
inspection in each of the 10 Drywell Bays and permanently marked. This became the basrs for
the Dyrwell Thickness Momtormg Program in the Sandbed Region.

UT Inspection of locatior_rs with the most thinning (known at the time) consisted of 49 individual -
UT thickness readings in a 7 by 7 pattern spaced on 1 inch centers over a 6” by 6” area. These
 measurements were taken using a stainless steel template. The template was designed to ensure -

~ that the 7 by 7 grid is located in the same area with repeatability of a 1/16”. The template has a
grid pattern of 49 holes on 1 inches center that are large enough to fit the UT transducer. The
sides of the template are notched to that it can be ahgned with permanent field markings made at
each inspection location.

'Fony nine evenly spaced individual readings over a 6” be 6” area were originally selected In the
. mid 1980’s based on statistical proof that a minimum number of 30 samples are necessary to '
~ characterize a entire population (the 6 “ by 6” area) assummg the entire population is normally
distributed (ref 3.7 and 3.8).
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The program then performed UT inspections over time at these same locations. The corrosion
rates were developed using a standard regression analysis and establishment of the 95%
confidence intervals .enhanced to capture increasing variance depending on the projéction of
ongoing corrosion and the: number of mspectmns This methodology is based on the following
references:

1) Apphed Regression Ana]ysxs, Second Edition, N.R. Draof T & H Smith, John Wlley
~ and Sons 1981
2) Statistical Concept and Methods, G.K. Bhattacharyya & RAJ ohnson John Wiley
and Sons 1977,
- 3) Experimental Statistics, Mary Gobbons Natrella, John Wlley and Sons 1966 (Reprmt
"~ National Bureau of Standards Handbook 91)
4) Fundamental Concepts in the Design of Experiments, Charles C chks Saunders
 College Pubhshmg, Fort Worth, 1982

6.3 The UT measurements within scope of this monitoring program are performed in accordance -
with ref. 3.4. This specification involves taking UT measurements using a template with 49 holes

" laid out on a 6” by 6" grid with 1" between centers on both axes or in 7 locations, 7 holes in one row
laid on 1™ centers. All measurements are made in the same location within 1/8” (reference 3.4).

6.3 Each 49 point data set is evaluated for missing data. Invahd points are those that are declared
“invalid by the UT operator or are at plug locations.

.6.3 The thinnest’ smgle location in each of the grids will be trended and compared to acceptance
criteria. : _

6.4 Data that is not normally distributed will be compared to previous calculations. In several cases .
the data has shown significant wear patterns. For example the top 3 rows of grid 11C are much
thicker than the bottom 4 rows. Past calculations has sub divided these grids into thicker and thinner
subsets based on the patterns and determined if each subset is normally distributed. Normally
distributed subsets are then analyzed separately. In this calculation the same grids are subdivided into

 subsets to ensure consistency to past calculations. In some cases (past and present) grids are not
normally distributed due a few “outlying” thinner and thicker points. In these cases the outlying

' points are trended separately. -
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6.5 WMethodology

6.5.1 Test Matnx
To demonstrate the methodology a 49 member array will be generated using the Mathcad “rnorm"
function. This function returns an array with a probability density which is normally distributed,

where the size of the array (No DataCells) the target mean ( il mput) and the target standard .

dewatron G ) are mput

n ut
The following will bild a matrix of 49 points
No DlataCells =49 i=0. No pagacelis— 1 ~ count =7 -

The array "Cells" is generated by Mathcad with the target mean (p ; nput) and standard devratron 0 )

mput

H input =715 - input =20 Cells :=morm(No I')am.Cells_'ll input:© inpu_t)

" "Cells® is shown as a 7 by 7 matrix

766 761 766 756 741 776 773
786 819 791 795 792 793 788
754 776 760 789 771 762 “I61
mam,@CeusJ):' 765 786 710 777 800 761 775

797 793 717 732 779 163 751
717 790 781 775 760 767 762
| 772 795 779 785 790 775 1781 ]

Show

The above test matrix wrll be used in sections 6.5.2 through 6. 5 8
6.5.2 Mean and Standard Devratlon

The actual mean and standard devratton are calculated for the matnx "Cells by the Mathcad tunctrons
mean and “Stdev

Ther'etore for the matrix. generated in section 6.5.1

H actyal += mean( Ce_lls)

a actual = StdevlCells)

D actual = 774.104. - = 18258

S actual
lnspectidn shows that the actual mean and standard deviations are not the same as the target

mean and target standard deviation which were input. This is expected since the “rorm" furction
returns an array with a probability density which is normally distributed.
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6.5.3 Standard Error _

The Standard Error is calculated using the followmg equation (reference 3.23).
For the matrix generated in section 6.5.1

o
. v actual )
Standard grop S pm——— Standard ¢, = 2.578
4} No pataCells .
6.5.4 Skewness

Skewness is calculated using the following equation (referénce 3.23).

For the matrix generated in'section 6.5.1

. | —————
(No DataCeIls) -Z(Cells—- # actual) ’

Skewness =

. (No DataCells™ _]> ) (NO DataCells ™ 2) '(° actual) ’

Skewness = 0.354

o A skewness value close to zero is indicative of a normal distribution (reference 3.22 and 3.23)
6.5 Kurtosis

Kurtosis is calculated using the following equation (reference 3. 23)
For the matrix generated in sectlon 6.5.1

4

No -(No patacelts+ 1) Z(Celis—
Kurtosis 1= DataCells( DataCells ) ( - actual)

(No patacenis=1) (N Datacetis= 2) (N0 patacetts— 3) {0 ac[ﬁal)4
bl
) 3'(N° DataCells~ l) ) ‘
(Mo DataCelis ™ 2)(No pagaceits— 3)

Kurtosis = 0.262

A Kurtosis value close to zero is indicative of a normal distribution (reference 3.23)

t
/
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6.5.6 Normal Probability Plot

- An alternative method to determine whether a sample distribution approaches a normal distributio
~ is by a normal probability plotreference 3.22 and 3.23). In'a normal plot, each data value is plottec
- against what its value would be if it actually came from a normal distributibhe expected normal
- values, callednormal scores, and can be estimated by first calculating the rank scores of the sorted

data. The Mathcad function "sorts" sorts the "Cells" array
j:=0.. last(Cells) stt = sort('CeIls)
Then each data point is ranked. The array "rank" captures these rankings
 ——ag
Z(srt:snj)-r

f il
[Eae——
Zsrt= stt;

rank. =
J

Each rank is proportioned into the "p" array. Then based on the propomon an estlmate isis
calculated for the data point. TheVan der Waerden's formula is used

rank
p, =
_’ rows(Cells) 41 . _ _
The normal scores are the correspondingpth percentile pdims from the standard normal
distribution:
xi=1 N_Scorej = root[cnonn( X)— (pj) , x]

If a sample is nbrmal]y distributed, the points of the “Normal Plot" will seem to form a nearly
straight line. The plot below shows the "Normal Plot" for the matrix generated in section 6.5.1°

3 T T | T T
- X
2 _ Pd . j
il

| L )
N_Sccméj o : ) g@ﬁ( .
XXX
R %g‘ B

X X
Y T _
- ] ] 1 1 1

720 740 : 760 0 800 . 820 840
. st .
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" 8.5.7 Upper and Lower Confidence Values

The Upper and Lower confidence values.are caiculated based on .05 degree of confidence .
(reference 3.23).

. . ol _
u.—.(_)S. Ta : qt[(l 2),48} _T(x=2.011_ .
Therefore for the matrix génerated in séction 6.1
O actual

Lower g5,con *=H actual = T
JN° DataCells

O actual

Upper g59,Con = H actual + Ta- Upper g5g,Con = 778.094
,JNO_ DataCells B

These values represent a range on the calculated mean in which there i$ 95% confidence. In other

words, if the 49 data points were collected 100 times the calculated mean in 95 of those 100 times
would be within this range.

Lower 95%Con =767.726

4

6.5.8 Graphicél _Represemétion

Below is the distribution of the "Cells" matrix generated in section 6.5.1 sorted in one half standard -
deviation increments {bins) within a range from minus 3 standard deviations to plus 3 standard deviations. S

Bins :=Make ;¢ (ll actual+© actual)

Distribution := hist{Bins, Cells) _ 'Dist}ibution -

The-mid points of the Bins are calculated

k=011 (Bins, + Bins

- Midpoints L= k.’H)

. The Mathcad function pnorm caiculates the normal distribution curve based on a given mean and standard
deviation. The actual mean and standard deviation generated in section 6.5.2 are input. The resuiting plot will
provide a representation of the normally distribution corresponding the the actual mean and standard deviation.
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normal cu.rve.0 = pno.rm(Binsl,l_l- acl_ual'cj actual)
normal cufvek :=pnorm(Binsk+l,p actual>® aclual) - pnorm(Binsk,u actual'c actuél) :
Tﬁe normal curve is simply a proportion, which is multiplied by the number'of “Cells“ (49)
normal ¢y rye = N° DataCélls'“O"“'fﬂ curve

The following schematic shows: the actual distribution of the samples (the bars), the normal curv_é '
(solid line) based on the actual mean (p actual ) and standard deviation ¢ actual ), the kurtosis

. {Xurtosis ), the skewness ( Skewness ), the number of data.points (No D ataCells)' and the the lower
and upper 95% confidence values Lower g5¢,con: UPPET 95,Con’

=2.578

M actual = 77291 g actual = 18.047 . Standard error

Skewness = 0.354 - Kurtosis = 0.262 NO 1yataCells =49

Distribution
4

normal curve

1t
720 - 740 760 780 800 820 840
Midpoints , Midpaints .

Lower gsq,con = 767.726 - | - Upper gsg,con = 778094
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6.5.9 General Summary of Corrbsion Rate Assessment Methodology

A

This inethodology develops a test to assess whether the trend of the means or individual pomts over time
is indicative of corrosion. The statistical test.consists of two parts. The first part is to determine if the

~ data (either the means or individual points) is well characterized by a straight line determined by using

standard linear regression modeling. The second part is a comparison of the linear regression through the
data with a line defined by a prescribed slope and intercept. The slope represents -the rate corrosion, and

" it is chosen to reflect acceptable limits. The intercept is determined by the thickness in 1992 (baseline) as

the sand removal. The confidence level for the test will be 95%. The tést will be referred to as the F fest
for Corrosion. If the F test for Corrosion shows that the prescribed line for corrosion is within the 95%
.confidence bounds determined by the linear regression on the data, then a statistical pl‘O_]ECIlOD can be

made to the year 2029.

If the F test for Corrosxon shows that the prescnbed line for corrosion is not acceptable within the 95%
- confidence bounds determined by the linear regression on the data, then a conservative approach will be

used, and the regression will be utilized to determine an apparent corrosion rate to estabhsh the next

inspection frequency for that location.

Two sensitivity studxes will be performed The first will determine the minimum- observable corrosion
rate that may exist in the 49 point grid, given the observed standard deviations of the averages and the
number of observations, which are 4 in this case. For this analysis, location 19A was chosen since it is

the thinnest location of the 19 grids. The second study will determine the minimum observable corrosion -
rate that may exist at one point within a grid, glven the observed standard error for the individual points
and the number of observations, which is, again, 4 in this case. For this analysis, point 4 in grid 19A was
chosen since it is one of the two mdmdual points, which are the thinnest out of the 19 grids.

6.5.9.1 Appropriatenessjof the Regression Model for Corrosion

General corrosion rates of a carbon steel plate over long periods of time (i.e. yeafs) can be approximated

by a straight line with a slope over time (see assumptions 43,44 and 4.4).

This assumption has been shown to be reasonable over the life of the momtormg program. Prior to 1992
sand removal from the sandbed, the regression model was shown to accurately calculate the actual
corrosion rates (reference 3.7, 3.11 through 3.21) of the vessel in the sandbed and to provide reliable '
projections that were used to schedule the ultimate repair (the sand removal). In addition the regression
smodel has been shown to detect. very small corrosion rates of less than 1 mil per year in the upper
elevations of the drywell. In this case it took up to ten mspectlons over an approximate 10 years to detect

these minor rates (reference 3.2. 24)
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6.5.9.2 "F" Test Resuits for Corrosion

To illustrate a case in which the location is corroding, nine 49 point matrixes will be generated
with input means which are descending over time at a raie of 2 mils per year. This will
illustrate the case where the population is corroding at 2 mils per year with a 20 mil standard

.deviation.

. The nine means, standard deviations 6f the following simulated dates are shown below

Dates ; =

1993
1995
1996.5
1997
1959.4
2002
2004
2006
2008

- Rate :=2.0

" put d.;: 775— (Rate ) (Dates 4 - Dates 0)

. C input | =20 Cells; *=morm (NO DataCells *H input O input d)

K aetual 4 = mean (Cells d)

" . The resulting simulated-means are

[ 770.163 ]
769.826
773.138
1 767.08

752938
754.346
750.331
744.589
| 742.622 |

! actual =

® actual , = Stdev (Cells,)

0 actual =

i=0..8

{20964 ]

20.197
19.8 -

19.57

17.368
20.289
16.007
24.804

20.188 |

°d" is used as an index for the arrays

1.993+10°

| 199se10%
' 1.997010°
1997010°
Dates =| 1.999+j0
{ 2.002010°
2.004010>

2006010

| 2.00810%
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The following function simply' retums the number of means (No_of )} which will be used later

means

No_of means * rows (” actual) ) No_of means =9

The curve fit eqﬁation and model equa_tion is defined for the function "yhat"

© yhat(x,y) ‘=intercept(x,y) + slope(x,y)-x

The curve fit équation in which the date 1Dates ) is the indépéndent variable and the measured
mean thickness of the location (u a Ctua]) is the dependent variable, is then defined as the function
"yhat". This functlon makes use of Mathcad function * mtercept " which retums the intercept value

~ of the "Best Fit* curve fit and the Mathead functlon slope " which returns the slope value of the
"Best Fit” curve fit. :

[

"~ The Sum of Squared Error (SSE) is calculated as follows (reference 3.23). This is the variance between each
__.) actual valus {mean or individual point) and what the value should be if it mef the regression model. -

Jast( Dates ) .

SSE:= Z (u sctual,~ Yhat (Dates, 1 acma,)i)
1=0 SSE= 125.623

. The Sum of Squared Residuals (SSR) is then caiculated as foliows (reference 3.23}. This is the
difference between what the value should be if it met the regressnon model and what the value
should be if it met the grandmean model.

last(Dates )

SSR:= Z _ (yhat(_Dlates,u. acwa,) mean(y acml))l ~ SSR= 1.00910°
i=0 :

Degrees of freedom associated with the sum of squares for residual error.’

DegreeFree ¢ :=No_t of means ~

-2

OCLR00019297




e?Gen' . CALCULATIONSHEET 171l l_)‘_"te_“'."b"”"_

Subject: ' Calculation No. | Rev. No. | System'Nos. | . Sheet

B Statistical Analysis of Drywell Vessel Sandbed = C-1302-187-E310-041 0 - 187
Thickness Data 1992, 1994, 1996, and 2006 :

23 0f 55

The degrees of freadom for the sum of squares due to regression,

| DegreeFrge reg 1=.l
MSE :%S:g—;iii—egs_ o - MsE =7.519
Standard enor:='JM_é]5: | Standard exjror. =2.742
_MS}{-::-EP:ET%Ereg MSR = 741.797

. The MSE is the variance estimate to the regression model. The MSR is an estimate for the difference
between the regression mode! and the grandmean. The ratio of the two gives a measure of how well
the data approaches a line with slope. The larger the ratio then the better the data is represented by
the regression model. For example if the MSE was very large indicating that the values significantly.

“vary from the regression model, then the ratio would approach zero and the hypothesis that there is’
‘slope is not satisfied. Another example wouid be if the MSE was véry small indicating that the values

are very close to the regression model, then the ratio would be very large and the hypothesxs that
there is slope is satlsfxed

.= MSR
actaql MSE

This ratio F ;) is then compared to the "F" Distribution with the appropriate

confidence factor. The Mathcad functit qF computes cumulative probabilities for 4F
distribution” with d1, d2 degrees of freedom at x confxdence

chtonally,pF(x di, d2) computes the area of the reglon shaded below:

The confidence factor is set at 95% Confidence :=.95 .

t
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o= 0;05 ' F critical = qF(Conﬁdence,chreeFree reg’ DegreeFree ss) F critical = 5.591
The *F" ratio for 95% confidence is calculated:’
F, : .
-+ actaul :
F . = F_.. =10015 .
ratio ratio . t =4,
_ F critical ) _ Standard oo =4.236

" The °F" ratio is greater than 1.0, therefore the regression model holds for the data. The curve fit
for the nine means is best explained by a curve fit with a slope.

If the F ratio is less than 1.0 then no conclusions can be made with respect to how well the data satisfies a
line without slope. o - .
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" 6.9.3 Linear Regression with 95% Confidence Intervals

Using data generated in section 6.9.2 the curve fit for linear regressnon is calculated by the Mathcad
functions " slope * and’ |ntercept“ .

-m ¢ =slope (Dates ! actua]') Y p ‘=intercept (Dates W actual )
m, =—2.159 ' " e = 5.077010°
sT “ Yp==
The predicted curve is calculated over time where *. year predict * is time (independent variable), and
" "Thick predict * Is thickness (dependent variable). '
. Remaining Pl life =23 . f:=0.. Remaining Pl life — l . year predlct 1=1993 + f 2
Thick

predict = Mg Y& predict Y p
The 95% Contidence ("1- ¢ (") curves are c_alculated as_folloWs (reference 3.3)
o ¢ :=0.05 |
Thick

actualmeah =mean (Dates )

sum :=Z (Dat_es g mean ( Dates ))2

d
upper —Thxck predict -
. ; 2
Oy : 1 (year predict .~ — Thick ,cryalmean ) '
+qtll~—\No of ... —2]Standard o0 |1+ :
: 2 o - (d+ 1) - sum
lower . —'I'hu:k predict
: . 2
( a, No. of 2) Stand d I (y_ear predict .~ Thick actualmean )
+-jqt{1——,No_o — 2}-Standar -1+ + :
_ > means "~ “ eror @+ D - ~ sum
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Therefore the following is a plot of the curve fit of the data generated in section 6.9.2 and ihe Uppei and
Lower 95% confidence Intervals. The Upper and Lower 95% Confidence Intervals are the two curves
shown below which bound the data points and the curve fit. '

- Upper95%

(0
/ confidence interval

- Projected mean

Thick predict 700 -

"upper o .. . . o .
] lndxv:dyal : / m =2.159
lower Inspection .
means L ' o . '
¥ actual 650 = o o n /
"o : . Upper 95% ' : _

confidernce interval

. . . Corrosion Rate
600 [~ - - (Stope)

. ] | ) ] | 1 |
1990 1995 2000 2005 2010 2015 2020 2025
Year predict» Y& predict» Year predict-Dates
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6.9.4 Sensitivity Studies to Determine Observable Corrosion Rates

* 'This sensitivity study will determine the minimum statistically observable corrosion rate that can existin -

the 49 points grid given the observed standard deviations of the means and the number of observations
which in this case is 4. This will be performed by runmng a series of simulations based on the results

- from the grid at location 19A.

This study will pe_'rfoﬁn _10, 100 iteration runs for varying corrosions rates of 5, 6, 7, 8, and 9 mils per
year. B ' : ' '

The simulation will generate 49 points arrays usmg the Mathcad fllIlCthI] morm".

- The function "norm-(m, u, SD)" - returns an array of "m" random numbers generated from a norrnal

distribution with_ mean of "u” and a standard deviation of "SD".

Each iteration will generate 49 point arrays for the years 1992, 1994, 1996 and 2006.

_ The input to the 1992 array will be 49, the actual mean (800 mils) which was determined from the actual

1992, 19A data (reference appendix 10 page 10). and a standard deviation of 65 mils: This standard
deviation is the average of the calculated standard deviations from the 1992, 1994, 1996 and 2006 data
(see appendix 10 page 10). A simulated mean (for 1992) will then be calculated from the simulated 49
point array. '

The input to the 1994 array will be 49, the value 800-minus the simulated rate (m mils per yéar) times 2
years (1994-1992) and a standard deviation of 65 mils. A simulated mean (for 1994) will then be

 calculated from the simulated 49 point array.

‘The input to the 1996 array will be 49, the value 800 minus the simulated rate (in nﬁls per year) times 4

years (1996-1992) and a standard deviation of 65 mils. A s1mulated mean (for 1996) will then be
calculated from the simulated 49 point array.

The input to the 2006 array will be 49, the value 800 minus the simulated rate (m mils per year) times 14
years (2006- 1992) and a standard deviation of 65 mils: A s:mulated mean (for 2006) will then be
calculated from the 51mulated 49 point array. '

: The four simulated means will then be tested for corrosion based on the methodology in section 6.5.9.2.
_The confidence factor for the test will be 95%. If the corrosion test is successful (the F Ratio is great

than 1) then that iteration is considered a successful valid iteration.

100 iterations will be run 10 times at each of the input rates of 1, 2, 3, 4, and 5 mils per year. The

' resu]tmg number of successful iterations (passes the corrosion test) will then be considered as probablllty
- of observing that rate given the 19A data. ' :

For this case location 19A was chosen since it is the thinnest of the 19 grids.
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Appendix 10 shqws the following data for location 19A

Year

1992
1994

1996
. 2006

Mean

(mils)
800
806
815
807

Standard Deviation

(mils) _

58.6
69.3

. 67.3
624
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7.0 Calculation -

7.1 Sandbed Locations with 49 Readings

7.1.1. Bay 9 location 9D December 1992 through Oct 2606
* Refer to Appendix #1 for the complete calculation.

Four inspections have been performed at this location after the sand was removed and
coating applied in 1992. The data collected in October 2006 is normally distributed. The
mean of the 2006 data is 0.9825 inches, which meets the design basis uniform thickness
requirements of 0.736”. In order to be consistent with past calculations (zref. 3.20 3.21

and 3.22) this mean does not include point 15, which is thinnest point in the set.

The “F” Test results for Corrosion on the means shows as ratio of 0.029. Sensitivity
studies show that given only four inspections, a rate of 6.9 mils per year would be
observed 95 times or more out of 100 iterations (see appendix 22). Therefore the
conclusion is made that the mean rate for this location is less than the statistically
observable rate of 6.9 mils per year. Projection based on an assumed rate of 6.9 mils per
year shows that this location would not reach the minimum required thickness prior to the

2029.

In addition the apparent corrosion rate was determined using the regression model (even
- though it does not meet the F test for Corrosion). Based on the apparent rate the

conclusion can be made that the location will not corrode to less then the minimum

required thlckness prior to 2029.

Point 15 is the thinnest reading of the 2006 data at 0. 751 inches, Wthh meets the design
“basis local thickness requirements of 0.490”.

The “F” Test result for Corrosion on point 15 shows a ratio of 0.03. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the minimum required thickness prior to the 2029. '

Additional calculation shows that for this point to corrode to lésé than the minimum
required thickness by 2029 it would have to corrode at a rate of 10.8 mils per year which
1s not considered credible and would be observable

7 1.2 Bay 11 location 11A December 1992 through Oct 2006

Refer to Appendix #2 for the complete calculation.
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Four inspections have been performed at this location after the sand was removed and
coating applied in 1992. A plug lies within this location. Four points lie over the plug

(see section 5.2). Therefore points 23, 24 30, and 31 are ehmmated from the corrosion rate
evaluatlon : .

The data collected in October 2006 is normally distributed after the four points that lie
over the plug are eliminated. The mean of the 2006 data is 0.8215 inches, which meets the
design basis uniform thickness requirements of 0.736”.

~ The “F” Test for Corrosion on the means shows a ratio of 0.01. Sensitivity studies show
that given only four inspections, a rate of 6.9 mils per year would be observed 95 times or
more out of 100 iterations (see appendix 22). Therefore the conclusion is made that the

- mean rate for this location is less than the statistically observable rate of 6.9 mils per year.

Projection based on an assumed rate of 6.9 mils per year shows that this location would
not reach the minimum required thickness prior to the 2018. Additional inspection will be
required at this location prior to this year. It is expected that each added inspection will
continue to reduce the uncertainties, which will eventually demonstrate that thls location
has sufﬁc1ent margm to reach the full penod of operation in 2029.

In addition the apparent corrosion rate was determined using the regréssion model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the '
conclusion can be made that the location will not corrode to less then the mmlmum
required thlckness prior to 2029. :

Point 20 is the thinnest reading of the 2006 data at 0.669 inches, which meets the design
~ basis local thickness requirements of 0.490”. '

The “F” Test result for Corrosion on point 20 shows a ratio of 0.09. Sensitivity studies

show that given only four inspections, a rate of 6.9 mils per year would be observed 95

times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made

that the mean rate for this location is less than the statistically observable rate of 6.9 mils
- per year. Projection based on this assumed rate shows that this locatlon would not reach
_the minimum requlred thickness pnor to the 2029.

Additional calculation shows that for thlS point to corrode to less than the minimum
required thickness by 2029 it would have to corrode at a rate of 7.5 mils per year Wthh 18
not considered credible and would be observable. '

7.1.3 Bay 11 location 11C December 1992 through Oct 2006
Refer to Appendix #3 for the complete calculation.

Four inspections have been performed at this location after the sand was removed and

coating applied in 1992. The data collected in October 2006 is not norma_lly_distn’butéd
Removal of point number 5, which is much thinner, will results in a normal distribution,
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although slightly skewed. However past calculations (ref. 3.20, 3.21, and 3.22) have split
this data and analyzed the top 3 rows and the bottom 4 row separately. This summary will
only describe the evaluation of the entire 7 rows. Appendix 3 provides the results of the
top 3 rows and the bottom 4 rows, which are consistent to the following conclusions.
Point 1 was not collected due to an obstrucnon w1th the vent attachment weld

The mean of the 2006 data is 0. 8982 inches, whxch meets the des1gn basis umform
thickness requirements of 0.736”.

The ‘-‘F” Test for Corrosion on the means shows a ratio of 0.02. Sensitivity studies show
‘that given only four inspections, a rate of 6.9 mils per year would be observed 95 times or
more out of 100 iterations (see appendix 22). Therefore the conclusion is made that the
mean rate for this location is less than the statistically observable rate of 6.9 mils per year.
Projection based on an assumed rate of 6.9 mils per year shows that this location would
not reach the minimum required thickness prior to the 2029.

- In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the
conclusion can be made that the location will not corrode to less then thc minimum
required thickness prior to 2029.

Pomt 43 was dlscounted from the 1992 data in the previous calculations (reference 3 20,
3.21 and 3. 22) since it was 4.3 sigma from the mean in 1992. This same point was
recorded as 0.860 inches in 1994, 0.917 inches in 1996 and 0.861 inches in 2006.
_Therefore it was also discounted from the 1992 mean in this calculation' for consistency

Pomt Sis thc thmnest reading of the 2006 data at 0. 767 mches which meets the demgn
basis local thickness requirements of 0. 490”.

The “F” Test result for Corrosion on point S shows a ratio of 0.005. Sensitivity studies
show that given only four i mspectlons arate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the minimum required thickness pnor to the 2029.

- Additional calculation shows that for this point to corrode to less.than the minimum

requlred thickness by 2029 it would have to corrode at a rate of 11 5 mils per year which
is not considered credible and would be observable : '

7.1.4 Bay 13 location 13A December 1992 through Oct 2006
Refer to Appendix #4 for the complete calculation.
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Four inspections have been performed at this location after the sand was removed and
coating applied in 1992. *The data collected in October 2006 is approximately normally
distributed. The Kurtosis indicates the distribution is slightly heavy around the mean.
" Point 5 is much thicker (1.046 inches) than the mean of grid. Therefore the conclusion
‘was made that this distribution approaches normality. '

The mean of the 2006 data is 0.8458 inches, Wh]Ch meets the dcsxgn basis uniform
thickness requirements of 0.736”.

The “F” Test result for Corrosion on the means shows a ratio of 0.004. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
‘that the mean rate for this location is less than the statistically observable rate of 6.9 mils

+ per year. Projection based on an assumed rate of 6.9 mils per year shows that this location
would not reach the minimum required thickness prior to the 2020.

Additional inspection will be .required at this location pﬁor to this year. It is expected that
- each added inspection will continue to reduce the uncertainties, which will eventually
" demonstrate that this location has sufficient margm to reach the full penod of operation in
2029.

In addition the apparent corrosion rate was determined using the regression model (even
‘though it does not meet the F test for Corrosion). Based on the apparent rate the
conclusion can be made that the location will not corrode to less then the minimum
required thickness prior to 2029.

’I_‘he_célculated 1994 mean (837mils) in this calculation is different than the same mean
calculated in 1994 (827.5 mils). This is because the 1994 mean calculation eliminated
four points (4, 5, 6 and 7) from in the 1994 data (reference 3.21) since they were much
thicker than the remaining 1994 data pomts However the 1992 and 1996 calculation did
not eliminate the same four points even though some of the four points were thicker then

* the 1992 and 1996 data sets. Review of the 2006 data show that these points are also

- thicker than the remaining points. Also the 2006 data with the four points included is

* normally distributed. Therefore the 1994 mean was recalculated in this calculation wnth
-the 4 points included. '

The calculated 1996 mean (853 mils) in this calculation is different than the same mean
calculated.in 1996 (843.4 mils). Thorough review of the 1996 calculation ref (3.22) and
‘the 1996 data indicates that the correct mean for the 1996 data is actually 853 mils and
not 843.4 mils. Therefore it is concluded that the 1996 calculation mistakenly -
documented this value. Therefore thxs calculatlon uses 853 mils for the 1996 mean.

Point 19 is the thmnest readmg of the 2006 data at 0.746 inches, which meets the design
basis local thickness requirements of 0.490.
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The “F” Test result for Corrosion on-point 19 shows a ratio of 0.044. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per.year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assunied rate shows that this location would not reach
the minimum required thlckness prior to the 2029.

Additional calculation shows that for this'point to corr_ode to less than the minimum
required thickness by 2029 it would have to corrode at a rate of 10.7 mils per year which
is not considered credible and would be observable.

7.1.5 Bay 13 location 13D December 1992 through Oct 2006
_Refer to Appendix #5 for the complete calculation.

Four inspections have been performed at this location after the sand was removed and
coating applied in 1992: The data collected in October 2006 is normally distributed.
However past calculations (ref 3.20, 3.21, and 3.22) have split this data and analyzed the
top 3 rows and the bottom 4 row separately. This summary will only describe the
evaluation of the entire 7 rows. Appendix 5 provides the results of the top 3 rows and the
bottom 4 rows, which are consistent to the following conclusions. '

The mean of the 2006 data is 0.9682 inches, which meets the d631gn basis uniform
thickness requ1rements of 0.736”.

The “F” Test result for Corrosion on the means shows a ratio of 0.0005. Sensitivity
studies show that given only four inspections, a rate of 6.9 mils per year would be
observed 95 times or more out of 100 iterations (see appendix 22). Therefore the
‘conclusion is made that the mean rate for this location is.less than the statistically
observable rate of 6.9 mils per year. Projection based on an assumed rate of 6.9 mils per-

-year shows that this location would not reach the minimum required thickness prior to the
2029. :

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent 1ate the
conclusion can be made that the location will not corrode to less then the minimum
required thickness prior to 2029.

‘Point 49 is the thinnest readmg of the 2006 data at 0.821 inches, which meets the desrgn
basis local thtckness requirements of 0.490".

- The “F” Test result for No Corrosion on point 49 shows a ratio of 1.64. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
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that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the mlmmum required thickness prior to the 2029.

Additional calculation shows that for this point to corrode to less than the minimum
requlred thickness by 2029 it would have to corrode at a rate of 13.8 mils per year which
is not con51dered credible and would be observable.

7.1.6 Bay 15 location 15D December 1992 through Oct 2006 -

Refer to Appendix #6 for the complete calculation. .

Four inspections have been performed.at this location after the sand was removed and

- coating applied in 1992. The data collected in October 2006 is normally distributed. The ’

mean of the 2006 data is 1.0531 inches, which meets the des:gn basis uniform thxckness
requirements of O 736”.

The “F” Test result for Corrosion on the means shows a ratio of 0.012. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on an assumed rate of 6.9 mils per year shows that this location
would not reach the minimum required thickness prior to the 2029..

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the
conclusion can be made that the location will not corrode to less then the minimum
required thickness prior to 2029.

Point 42 is the thmnest reading of the 2006 data at 0.922 inches, which meets the design
ba51s local thickness reqmrements of 0.490”.,

The “F” Test result for Corrosion on pomt 42 shows a ratio of 0.02. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made -
that the mean rate for this location is less than the statistically observable rate of 6:9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the minimum required thickness prior to the 2029.

Addmonal calculation shows that for this pomt to corrode to less than the minimum
required thickness by 2029 it would have to corrode at a rate of 18 mils per year whxch is

- not considered credible and would be observable.
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© 7.6.9 Bay 17 location 17A December 1992 through Oct 2006
Refer to Appendix #7 for the complete calculation:

Four inspections have been performed at this location after the sand was removed and
coating applied in 1992. The data collected in October 2006 is not normally distributed.
However past calculations (ref 3.20. 3.21, and 3.22) have split this data and analyzed the
top 3 rows and the bottom 4 rows separately. These two sub sets are normally distributed.
This summary will only describe the evaluation of the entire 7 rows. Appendix 7 provides
the results of the top 3 rows and the bottom 4 rows, which are consmtent to the fol]owmg

conclusions.

The mean of the 2006 data is 1.015 inches, which meets the design basis uniform
 thickness requiremerits of 0.736”. .

The “F” Test result for Corrosion on the means shows a ratio of 0.006. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made

~ that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the minimum required thickness prior to the 2029.

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the
.conclusion can be made that the location will riot corrode to less then the minimum-
requ1red thickness prior to 2029.

Pomt 3 was dxscounted from the 1996 data in the 1996 calculation (reference 3.22) since
it was significantly thinner (0.672 inches) than the remaining 1996 points. This same
point was recorded as 1.158 inches in 1992, 1.158 inches in 1996, and 1.154 inches in
2006. Therefore it was discounted from the 1996 mean in this calculation for consistency '

Point 40 is the thinnest reading of the 2006 data at 0.802 inches, which meets the design |
basis local thickness requirements of 0. 490”

The “F” Test result for Corrosion on pomt 40 shows a ratio of 0.002. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the minimum required thickness prior to the 2029.
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Additional calculation shows that for this point to corrode to less than the minimum’
required thickness by 2029 it would have to corrode at a rate of 13 0 rmls per year which
is not considered credible and would be observable.

7.1.8 Bay 17 location 17D December 1992 through Oct 2006

Refer to Appendix #8 for the complete calculation.

Four inepections have been performed at this location after the sand was removed and
coating applied in 1992. A plug lies within this location. Four points lic over the plug
(see section 5.2). Therefore points ‘15, 16, 22, and 23 are eliminated from the corrosion rate

evaluation.

The data collected in October 2006 is normélly distributed after the four points that lie
over the plug are eliminated. The mean of the 2006 data is 0.8187 mches which meets the
design basis uniform thickness requxrements of 0.736”.

The calculated 1996 mean (848 mils) in this calculation is different than the same mean

_ calculated in 1996 (845 mils). Thorough review of the 1996 calculation ref (3.22) and the
1996 data indicates that the correct mean for the 1996 data, when excluding points 15, 16,
22 and 23, is actually 848 mils and not 845 mils. Therefore it is concluded that the 1996
calculation mistakenly documented this value. Therefore this calculation uses 848 mils

for the 1996 mean.

The “F” Test result for Corrosion on the means shows a ratio of 0.000007. Sensitivity -
studies show that given only four inspections, a rate of 6.9 mils per year would be

* observed 95 times or more out of 100 iterations (see appendix 22). Therefore the
conclusion is made that the mean rate for this location is less than the statistically
observable rate of 6.9 mils per year. Projection based on this assumed rate shows that this
location would not reach the minimum required thickness prior to the 2016. Additional
inspection will be required at this location prior to this year. It is expected that each
added inspection will continue to reduce the uncertainties, which will eventually
demonstrate that this location has sufficient margin to reach the full penod of aperation in

2029

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the -
conclusion can be made that the location will not corrode to less then the minimum
requued thlckness prior to 2029.

Point 14 is the thinnest readmg of the 2006 data_ at 0.648 inches, which meets the desrgn
basis local thlckness reqmrements of 0.490”.

The “F” Test result for No Corrosion on point 14 shows a ratio of 3.3. The “F” Test result
for Corrosion on point 14 shows a ratio of 0.001. Sensitivity studies show that given only
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four inspections, a rate of 6.9 mils per year would be observed 95 times or more out of
100 iterations (see appendix 22). Therefore the conclusion is made that the mean rate for
. this location is less than the statlstxcally observable rate of 6.9 mils per year. Projection -

" based on this assumed rate shows that this individual point would not reach the minimum
required thickness prior to the 2016. Additional inspection will be required at this location
prior to this year. It is expected that each added inspection will continue to reduce the
uncertainties, which will eventually demonstrate that this ]ocatlon has sufficient margin to
reach the full period of operation in 2029.

Additional calenlation shows that for this point to corrode to less than the minimum
required thickness by 2029 it would have to corrode at a rate of 6.6 mils per year which is
not considered credible and would be observable.

719 Bay 17 location 17-19 December 1992 through Oct 2006
Refer to Appendlx #9 for the complete calculanon

Four inspections have been performed at this location after the sand was removed and
coating applied in 1992. The data collected in October 2006 is normally distributed.
However past calculations (ref 3.20, 3.21, and 3.22) have split this data and analyzed the

. top 3 rows and the bottom 4 rows separately. This summary will only describe the
evaluation of the entire 7 rows. Appendix 9 provides the results of the top 3 rows and the
bottom 4 rows, which are consistent to the following conclusions.

The mean of the 2006 data is 0.969 inches, which meets the design basis uniform
thickness requirements of 0.736”.

The “F" Test result for Corrosion on the means shows a ratio of 0.068. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95

~ times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
_per year. Projection based on this assumed rate shows that this location would not reach
the minimum required thlckness pnor to the 2029.

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the _
" conclusion can be made that the location will not corrode to less then the minimum
 required thickness prior to 2029.

The calculated 1996 mean (990.14 mils) in this calculation is different that the same mean
calculated in 1996 (991.4 mils). Thorough review of the 1996 calculation ref (3.22) and

- the 1996 data indicates that the correct mean for the 1996 data is actually 990.14 mils and
not 991.4 mils. Therefore it is concluded that the 1996 calculation mistakenly
-documented this value. Therefore this calculation uses 990.14 mils for the 1996 mean.
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Point 35 is the thinnest reading of the 2006 data at 0. 901 inches. Which meets the desxgn
basis local thickness requirements of 0.490™.

The “F” Test result for Corrosion on point 35 shows a ratio of 0.02. The “F” Test result
for Corrosion on point 14 shows a ratio of 0.001. Sensitivity studies show that given only
four inspections, a rate of 6.9 mils per year would be observed 95 times or more out of

100 iterations (see: appendix 22). Therefore the conclusion is made that the mean rate for -
- this location is less than the statistically observable rate of 6.9 mils per year. Projection
based on this assumed rate shows that this location would not reach the minimum

required thickness prior to the 2029. -

Additional calculation. shoWs that for this point to corrode to less than the minimum
required thickness by 2029 it would have to corrode at a rate of 17 mils per year which is-
‘pot considered credible and would be observable. :

7.1.10 Bay 19 location 19A December 1992 through Oct 2006
Refer to Appendix #10 for the complete calculation.

Four inspections have been performed at this location after the sand was removed and
coating applied in 1992. A plug lies within this location. Four points lie over the plug
{(see section 5.2). Therefore points 24, 25, 31, and 32 are eliminated from the corrosion rate

-evaluation. -

The data cf')llected' in October 2006 is noi'mally distributed after the four points that lie
over the plug are eliminated. The mean of the 2006 data is 0.8066 inches, which meets the-
design basis uniform thickness requirements of 0.736”. This mean is the thinnest of the

19 locations.

Evaluation of the mean thickness values of this location measured 1992, 1994, 1996 and
2006 shows that this location is experiencing negligible corrosion, approaching a rate of .
- zero. However due to the limited amount of inspections this conclusion cannot be
 statistically confirmed with 95% confidence. Therefore the next inspection of this
-~ location shall be performed prior to the date in which the minimum statistically the
‘statistically observable rate would drive the thickness to the minimum required thlckness

The “F” Test result for Corrosion on the means shows a ratio of 0.004. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95 -
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made

~ that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the minimum required thickness prior to the 2016. Additional inspection will be required

- at this location prior to this year. It is expected that each added inspection will continue to
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reduce the uncertainties, which will eventually demonstrate that Thxs locatxon has

sufficient margin to reach the full period of operation in 2029.

In addition the apparent corrosion rate was determinéd using the 'regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate (which
approaclies zero) the conclusion can be made that the location will not corrode to less

" then the minimum required thickness prior to 2029.

Point 4 is the thinnest reading of the 2006 data at 0 648 inches, Wthh meets the desxgn
basis local thickness requirements of 0.490”.

The “F" Test result for Corrosion on point 4 shows a ratio of 0.02. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this point would not reach the
minimum required thickness prior to the 2016. Additional inspection will be required at
this location prior to this year. It is expected that each added inspection will continue to

-reduce the uncertainties, which will eventually demonstrate that this location has

sufficient margin to reach the full period of operation in 2029.

- Additional calculation shows that for this point to corrode to less than the minimum

required thickness by 2029 it would have to corrode at a rate of 6.6 mils per year which is
not considered credible and would be observable.

7.1.11 Bay 19 location 19B December 1992 through Oct 2006

Refer to Appendix #11 for the complete calculation.

Four inspections have been performed at this location after the sand was rerﬁoved and the
coating was applied in 1992. The data collected in October 2006 is normally distributed.

. The mean of the 2006 data is 0.8475 inches, Wthh meets the des1gn basis umform

thickness requirements of 0.736”.

-The “F” Test result for Cbrrosi()n on the means shows a ratio of 0.088. Sensitivity studies

show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach

the minimum required thickness prior to the 2022. Additional inspection will be required

at this location prior to this year. It is expected that each added inspection will continue to

- reduce the uncertainties, which will eventually demonstrate that this location has -

sufficient margin to reach the full period of operation in 2029.
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" In addition the apparent corrosion rate was determined usixig the regression model (even

though it does not meet the F test for Corrosion). Based on the apparent rate the
conclusion can be made that the location will not corrode to less then the minimum
require‘d thickness prior to 2029.

Point 34 is the thinnest reading of the 2006 data at 0.731 mches Wthh meets the design
basis local thlckness requirements of 0. 490” .

The “F Test result for Corrosion on point 34 shows a ratio of 0.001. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95

* times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils

per year. Projection based on this assumed rate shows that this location would not reach -
the minimum required thickness prior to the 2029.

~ Additional calculation shows that for this point to corrode to less than the minimum

required thickness by 2029 it-would have to corrode at a rate of 10.0 mils per year which
is not considered credible and would be observable.

7.1.12 Bay 19 locaiion 19C December 1992 through Oct 2006

Refer to Appendix #11 for the complete calculation.

" Four inspections have been performed at this location after the sand was removed and

coating applied in 1992. A plug lies within this location. Four points lie over the plug.
Therefore points 20, 26, 27, and 33 are ehmmated from the corrosion rate evaluation (see -

_section 5.2).

The data collected in October 2006 is normally distributed after the four points that lie _
over the plug are eliminated. The mean of the 2006 data is 0.8238 inches, ‘which meets the

design basis uniform thickness requ1rements of 0.736”.

The calculated 1996 mean (854 mils) in this calculation is different that the same mean

calculated in 1996 (848 mils). Thorough review of the 1996 calculation ref (3.22) and the

1996 data indicates that the correct mean for the 1996 data is actually 854 mils and not
848 mils. Therefore it is concluded that the 1996 calculation mistakenly documemed this

" value. Therefore this calculation uses 854 mils for the 1996 mean.

The “F” Test result for Corrosion on the means shows aratio _of 0.000007. Sensitivity"
studies show that given only four inspections, a rate of 6.9 mils per year would be -
observed 95 times or more out of 100 iterations (see appendix 22). Therefore the
conclusion is made that the mean rate for this location is less than the statistically
observable rate of 6.9 mils per year. Projection based on this assumed rate shows that this
location would not reach the minimum required thickness prior to the 2018. Additional -
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inspection will be required at this location prior to this year. It is expected that each added
inspection will continue to reduce thie uncertainties, which will eventually demonstrate
that this location has sufficient margin to reach the full period of operation in 2029.

In addition the apparent corrosion rate was determmed using the regressxon model (even -
though it does not meet the F test for Corrosion). Based on the apparent rate the '
conclusion can be made that the location will not corrode to less then the minimum

required thickness prior to 2029,

Point 4 is the thiﬁnest reading of the 2006 data at 0.660 inches, which meets the design
basis local thickness requirements of 0.490™. ‘

The “F” Test result for Coirosion on pomt 4 shows a ratio of 0.00007. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this locatlon would not reach
the minimum required thickness prior to the 2029

_ Additional calculation shows that for this point to cofrode to less than the minimum
required thickness by 2029 it would have to corrode at a rate of 6.7 mils per year which is
‘not considered credible and would be observable.

7.2 S_andbed Locations with 7 Readings

7.2.1 Bay 1 lecation 1D December 1992 through Oct 2006
“Refer to Appendix #13 for the complete calculation.

Four inspections have been performed at this location after the sand was removed and
coating applied in 1992. The data is not normally distributed. Eliminating point 1 which
is significantly thinner than the remaining points results in a distribution, which is almost
normal. This is consistent with previous data. Past calculations discounted the thinner
point and calculated a mean of the remaining 6 points. The mean of the 2006 data is
1.122 inches 'which meets the design basis uniform thickness requirements of 0. 736" .

The “F” Test result for Corrosion on the means shows a ratio of 0. 001. Sensitivity studles
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this.location is less than the statistically observable rate of 6.9 mils
per year. Projection based on an assumed rate of 6.9 mils per year shows that this location
‘would not reach the minimum required thickness prior to the 2029.
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In addition the apparent corrosion rate was determined using the regression model (even .
though it does not meet the F test for Corrosion). Based on the apparent rate the
conclusion can be made that the location will not corrode to less then the minimum
required thickness prior to 2029.

The 1996 calculation (ref. 3.22) also eliminated point 7 from the mean calculation since it
was 51gmf1cantly thinner then the values in for the same point in other years.

. Point 1 is the thinnest reading of the 2006 data at 0.881 inches, which meets the des:gn
basis local thlckness reqmrements of 0. 490"

‘The “F” Test result for Corrosion on point 1 shows a ratio of 0.02. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on this assumed rate shows that this location would not reach
the minimum requlred thickness pnor to the 2029.

‘Additional calculation shows that for this point to corrode to less than the minimum .
required thickness by 2029 it would have to corrode at a rate of 16.3 mils per year which
is not considered credible and would be observable.

7.2.2 Bay 3 location 3D December 1992 through Oct 2006
Refer to Appendix #14 for the complete calculation.

Four inspections have been performed at this location after the sand was removed and
- coating applied in 1992. The data is not normally distributed. The mean of the 2006 data
is 1.18 inches. Which meets the design basis uniform thickness requirements of 0.736".

The “F” Test result for Corrosion on the means shows a ratio of 0.008. Sensitivity studies
‘show that given only four inspections, a rate of 6.9 mils per year would be observed 95
“times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on an assumed rate of 6.9 mils per year shows that this location

would not reach the minimum required thickness prior to the 2029.

In addition the apparent corrosion rate was determined using the regression model (even
~ though it does not meet the F test for Corrosion). Based on the apparent rate the
-conclusion can be made that the location will not corrode to less then the minimum
requlred thickness prior to 2029.

The calculated 1996 mean (1175 mlls) in this calculation is different thét the same mean
) calculated in 1996 (1181 mils). This is because the 1996 mean calculation eliminated
point 5 from in the 1996 data (reference 3.22). However the 1992 and 1996 calculation
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did not eliminate this point. Review of the 2006 data shows that the point 5 value is | .
within 2 sigma of the grandmean. Therefore the 1996 mean was recalculated in thlS B
calculatlon w1th the point 5 included.

Point 5 is the thinnest readmg of the 2006 data at 1.156 inches, which meets the design
basis local thickness requirements of 0.490”. "

The “F” Test result for No Corrosxon on point 5 shows a ratio of 0.08. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
_ per year. Projection based on this assumed rate shows that this location would not reach -
. the minimum required thickness prior to the 2029.

Additional calculation shows that foi' this point to corrode to less than the minimum
~ required thickness by 2029 it would have to corrode at a rate of 27.8 mils per year whlch
- is not considered credible and would be observable.

7.2.3 Bay 5 location 5D December 1992 through Oct 2006
Refer to. Appendlx #15 for the complete calculation.

Four mspectlons have been performed at this location after the sand was removed and

coating applied in 1992. The data is not normally distributed. This is most likely due to
the low number of data points. The mean of the 2006 data is 1.185 inches, which meets
“the design basis uniform thickness requirements of 0.736”.

~ The “F” Test result for Corrosion on the means shows a ratio of 0.048. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
_ that the mean rate for this location is less than the statistically observable rate of 6.9 mils
" per year. Projection based on an assumed rate of 6.9 mils per year shows that this location

would not reach the minimum required thickness-prior to the 2029.

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the _
conclusion can be made that the location will not corrode to less then the minimum

- required thickness prior to 2029.

_ Point 1 is the thinnest reading of the 2_006 data at 1.174 inches, which meets the design
‘basis local thickness requirements of 0.490". - '

. The “F” Test for No Corrosion for point 1 shows a ratio of 0.037. The “F" test results of
the 1992, 1994, 1996 and 2006 point 1 value show an “F” ratio of 0.925, which is an
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indication that a slope might exist for this point. Review of the individual readings for
each year shows the following values in each year.

Year Point 1 Value
(inches)

1992 1.164

1994 .- ]1.163

1996 1.163

2006 11.174

The variance of 10 mils between 1992 and 2006 is well within the uncertainties of the
instrumentation. The curve fit of the data indicates a slightly positive slope, which is not
credible. Therefore it is-concluded that this individual location, whxch was the thinnest
location recorded in 2006 is not experiencing corrosion.

Sensitivity studies show that given only four inspections, a rate of 6.9 mils per year would
" be observed 95 times or more out of 100 iterations (see appendix 22). Therefore the
-conclusion is made that the mean rate for this location is less than the statistically
o ‘observable rate of 6:9 mils per year. Projection based on this assumed rate shows that this
' (_. ) " location would not reach the minimum required thickness prior to the 2029.

Additional calculation shows that for this point to corrode to less than the minimum

required thickness by 2029 it would have to corrode at a rate of 28.5 mils per year which
is not considered credible and would be observable.

* 7.2.4 Bay 7 location 7D December 1992 through Oct 2006
Refer to Appendix #16 for the complete calculation.

Four inspections have been performed at this location after the sand was rembved and
coating applied in 1992. The data is normally distributed. The mean of the 2006 data is
1.113 inches. Which meets the design basis uniform thickness requirements of 0.736".

- The “F” Test result for Corrosion on the means shows a ratio of 0.384. Sensitivity studies

. show that given only four inspections, a rate of 6.9 mils per year would be observed 95

times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils

- per. year. Projection based on an assumed rate of 6.9 mils per year shows that this location
would not reach the minimum requ1red thickness prior to the 2029 '

- _ In addition the apparent corrosion rate was determined using the regression model (even
() - though it does not meet the F test for Corrosion). Based on the apparent rate the
o conclusion can be made that the location will not corrode to less then the minimum
requxred thlckness prior to 2029.
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Point 5 is the thinnest reading of the 2006 data at 1.102 inches, whxch meets the design

basis local thickness requirements of 0.490".

The “F” Test result for Corrosion on point 5 shows a ratio of 0.06. Sensitivity studies
shov/ that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils

~ per year. Projection based on this assumed rate shows that this location would not reach

the mlmmum requxred thlckness pnor to the 2029.

" Additional calculation shows that for this point to corrode to less than the minimum

requxred thickness by 2029 it would have to corrode at a rate of 25.5 mils per year which

18 not considered credlble and would be observab]e

7 2.5 Bay 9 location 9A December 1992 through Oct 2006

Refer to Appendix #17 for the complete calculation.

Fou_r inspections have been performed at this location after the sand was removed and
coating applied in 1992. The data is not normally distributed. This is most likely due to
the low number of data points. The mean of the 2006 data is 1.154 inches, which meets
the design basis uniform thickness requirements of 0.736".

The “F” Test result for Corrosion on the means shows a ratio of 0.231. Sensitivity studies
show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils -
per year. Projection based on an assumed rate of 6.9 mils per year shows that this location
would not reach the minimum required thickness prior to the 2029. o

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test for Corrosion). Based on the apparent rate the

~ conclusion can be made that the location will not corrode to less then the minimum
required thickness prior to 2029

Point 7 is the thinnest reading of the 2006 data at 1.13 mches Wh]Ch meets the design
basis local thxckness requxrements of 0. 490”

“The “F” Test result for No Corrosion on point 7 shows a ratio of 0.26. The “F” Test result

for Corrosion on point 7 shows a ratio of 0.02. Sensitivity studies show that given only
four inspections, a rate of 6.9 mils per year would be observed 95 times or more out of
100 iterations (see appendix 22). Therefore the conclusion is made that the mean rate for

- this location is less than the statistically observable rate of 6.9 mils per year. Projection
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based on this assumed rate shows that this location:would not reach the minimum
required thickness prior to the 2029.

" Additional calculation shows that for this point to corrode to less than the minimum
- required thickness by 2029 it would have to corrode at a rate of 26.7 mils per year which
is not-considered credible and would be observable.

7.2 6 Bay 13 location 13 C December 1992 through Oct 2006

Refer to Appendix 18 for the complete calculation.

‘Four inspections have been performed at this location after the sand was removed and

coating applied in 1992. The data is normally distributed but skewed. The mean of the
2006 data is 1.142 inches, which meets the design basis uniform thickness requirements
of 0.736".

" The “F” Test result for Corrosion on the means shows a ratio of 0.01. Sensitivity studies

show that given only four inspections, a rate of 6.9 mils per year would be observed 95
times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less-than the statistically observable rate of 6.9 mils
per year. Projection based on an assumed rate of 6.9 mils per year shows that this location

- would not reach the minimum required thickness prior to the 2029.

In addition the apparent corrosion rate was determined using the regression model (even
though it does not meet the F test-for Corrosion). Based on the apparent rate the
conclusion can be made that the location will not corrode to less then the minimum
required thickness prior to 2029. :

Point 6 is the thinnest reading of the 2006 data at 1.128 inches, which meets the design
basis local thickness requirements of 0.490".

The “F” Test result for Corrosxon on pomt 6 shows a ratio of 0. 00000087, Sensmvxty
studies show that given only four inspections, a rate of 6.9 mils per year would be
observed 95 times or more out of 100 iterations (see appendix 22). Therefore the
conclusion is made that the mean rate for this location is less than the statistically
observable rate of 6.9 mils per year. Projection based on this assumed rate shows that thxs

- location would not reach the minimum required thickness prior to the 2029.

Additional calculation shows that for this point to corrode to less than the mmuﬁum |
requlred thickness by 2029 it would have to-corrode at a rate of 26.6 mils per year Wthh
is not considered credible and would be observable

7.2.7 Bay 15 location 15A December 1992 through Oct 2006

Refer to Appendix 19 for the complete calculation. '
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- Four inspectiohs have been performed at this location after the sand was removed and
coating applied in 1992. The data is normally distributed. The mean of the 2006 data is
1.121 inches, which meets the design basis uniform thlckness requirements of 0.736”.

The “F” Test result for Corrosi_on on the means shows a ratio of 0.01, Sensitivity studies
- show that given only four inspections, a rate of 6.9 mils per year would be observed 95
~ times or more out of 100 iterations (see appendix 22). Therefore the conclusion is made
that the mean rate for this location is less than the statistically observable rate of 6.9 mils
per year. Projection based on an assumed rate of 6.9 mils per year shows that this location
would not reach the minimum required thickness prior to the 2029.

In addition the apparent corrosion rate was determined using the regression model (even
‘though it does not meet the F test for Corrosion). Based on the apparent rate the

* conclusion can be made that the location will not corrode to less then the minimum
-required thickness prior to 2029.

Point 7 is the thinnest reading of the 2006 data at 1.049 mches which meets the design .
basis local thickness reqmrements of 0.490".

The “F" Test result for No Corrosion on point 7 shows aratio of 0.25. The “F” Test result
for Corrosion on point 7 shows a ratio of 0.02. Sensitivity studies show that given only
four inspections; a rate of 6.9 mils per year would be observed 95 times or more out of

100 iterations (see appendix 22). Therefore the conclusion is made that the mean rate for
this location is less than the statistically observable rate of 6.9 mils per year. Projection -
based on this assumed rate shows that this location would not reach the minimum

required thickness prior to the 2029.

Additional calculation shows that for this point to corrode to less than the minimum _.
requ1red thickness by 2029 it would have to corrode at a rate of 23.3 mlls per year which
is not considered credible and would be observable.
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" 7.3 External Inspections

7.3.1 Background :
In 1992, following the removal of the sand from the sandbed region and the removal of

-corrosion byproducts, the Drywell Vessel was visually inspected from the sandbed, which.

is outside the Drywell Vessel. This inspection ideritified the thinnest locations ‘in each of

.the 10 sandbed bays. . These thinnest locations were then UT inspected. In many cases
the areas had to be slightly grounded so that the UT probe could rest flat against the

surface of the vessel. The thickness values and the locations of each reading, referenced
from existing welds, were recorded on a series of NDE data sheets. At each location one
UT reading was performed.

In 2006, 106 readings were taken of the external portion of the Drywell Vessel from
within the former sandbed region. These locations were located using the 1992 NDE
Inspection Data Sheet maps. These UT readmgs were compared to acceptance criteria.
The data is provxded in Attachment 5.

7.3.2 Results
(Refer to Appendix 20)

- All 106 readings were greater than the acceptance criteria of 0.49 inches: even when

allowing for 20 mils tolerance in uncertainty.- The minimum recorded value was 0.602

inches measured at point 7 in bay 13. This point was also the thinnest pomt recorded in
1992.

These readings were not intended for corrosion rate trending due to uncertainties and

inconsistencies between the 1992 and 2006 UT readings. These include:

a) The roughness of the mspected surfaces due to the prevxously corroded surface
of the shell in the sandbed regions .

b) The different UT technologies between 1992 and 2006

¢) UT Equipment Instrument Uncertainties and - '

d) The poor repeatability in attemptmg to mspect the exact same unmarked
locations over time

~ The 2006 and 1992 data canhot be us.ed for developing corrosion rates by performing

regression analysis, which requires at least three similar mspectmns over time to develop
acceptable confidence factors.
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7.3.3 Worst Case
(Refer to Appendix 20)

To ensure a formal conservative evaluation, point to point comparisons were performed on all 106
points as follows.

For each reading the 2006 value was subtracted from the 1992 value and divided by 14 .
years (time between 1992 and 2006). Values that resulted in positive changes in metal
thickness were discounted from the computation to maintain conservative results.

The resulting differences in UT readings based on point-to-point comparison vary |
between 0 and .0335 inches per year. .

The minimum 2006.reading of all the areas was 0.602 (point 7 Bay 13) inches.

The maximum worst case localized difference between readings was found in a point-to
point comparison of point 2 in bay 17. The difference in thickness at this point equates to
arate of 0.0335 inches per year, which is not considered credible given the physical
limitations of the UT inspections taken from the exterior surface. These limitations
include the roughness of the inspected surfaces, the different UT technologies between
the 1992 and 2006, UT Equipment Instrument Uncertainties, and the repeatability due to
trying to locate the exact same location over time. Inaddition, this point is at an elevation
where the inside surface is coated and accessible for visual inspection. During the 2006
visual inspections, no degraded coating or indication of corrosion has been identified on
the exterior or interior drywell shell at this point location.

However even when considering a 0.0335 inches per year rate of change (recorded on a
location that is 0.681 inches thick in 2006) and applying it on the thinnest.location
recorded in 2006 (0.602 inches in Bay 13 point 7) and applying 0.020 inch deduction for
instrumentation uncertainty this location would only reduce to 0.515 inches by 2008,
which still demonstrates margin compared to the acceptaﬁce criteria of 0.49 inches.

Repeat inspection of this location in 2008 will provxde addmonal data to confirm the very .
conservanve nature of the above evaluation.
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7.3.4 Comparison of the 2006 external data to the Bounding Internal Grid 19A

Inspection of internal grid 19A has concluded it to be the most critical of the monitored

sandbed locations since it has the thinnest mean. This grid has a mean 0.8066 inches with
. a standard deviation of 0.0623 inches. The grid is normally distributed.

A normally distributed sample allows conclusion of the entire normally distributed
- population from which the sample is taken. For example, in a iormally distributed
population, approximately 95% of the population lies within approximately plus or minus
two standard deviations of the mean; and approximately 99% of the populatlon lies within
- approximately plus or minus three standard deviations of the mean.

The thinnest location of the entire sandbed region was found during the exterior
inspections in 1992 and 2006. This spot (0.602” in 2006) was not in an area
corresponding to the internal monitored locations. However comparison of this thinnest
value to the mean, standard deviation, and thinnest individual reading (0.648 inches) for
location 19A shows that the monitoring program provides a representative sample
population of the thicknesses of the entire sand bed region. -

For example the UT transducer head is approximately 0.428 inches in diameter. The

Drywell Vessel in the sandbed has approximately 700 square feet of surface area.

Therefore the actual population of the sandbed region available to the transducer is in
. excess of 70,000, 0.428" diameter areas. '

Therefore in theory if one were to sample a population that is normally distributed, with a
mean of 0.8066 inches, with a standard deviation of the 0.0623 inches, and the total
population was 70,000, approximately 0.5% of the population would be less than 0.648
inches, approximately 0.05% of the population would be less than 0.602 inches, and
1.9*10E-5 % of the population would be less than 0.49 inches.

This theoretical model is very conservative since the majority of the sandbed has been
shown to be much thicker than the critical location in 19A. However this discussion
bolsters the conclusion that the monitoring of the 19 internal locations, coupled with
visual inspection of the sandbed external coating, will ensure the material condition of the
Drywell Vessel in the sanded reglons is maintained within design basis.
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14 Sensitivity of the Corrosion Test without the 1996 Data

(Refer to appendix 21).

The mean thickness values for the 1996 data are consistently greater than the 1992 and 1994 data.
This has called into the question the accuracy of the 1996 UT Inspectinns.- As result, in 2006, the
Oyster Creek NDE Group investigated several potential factors that could have caused the
discrepancy. These potential variables included the potential failure by contractor- personnel to

- clean off the inspected surface prior to the inspection and the potenua] that the UT unit was
mistakenly placed on the “High Gain” setting. However the review did not confirm that these

factors were the cause.

| Never the less the question remains as to whether the 1996 data should be mcludcd in the
analysis documented by this calculation.

Therefore a sensitivity study of the “Corrosion” test was performed and is documented in
‘Appendix 21. The study selected locations where the 1996 means were at least 20 mils greater
- than the grandmean of the grid or subset. The grandmean is the mean of the 1992; 1994, 1996
and 2006 means. The “Corrosion” test was then performed on these grids with only the 1992,
1994 and 2006 data excluding the 1996 data. The results of the study are presented in appendix
21 and are summarized i in the table below.

| Area

“F” Ratio without

| Location “F* Ratio Results
with 1996 data | 1996 Data :
All 0.004 . 0.00009 Negligible
11C Top 0.012. 0.000003 Negligible
Bottom | 0.002 0.01 Negligible
13D | Bottom 0.002 0.000002 Negligible
17A All 0.006 0.001 - | Negligible
Bottom | 0.003 0.007 Negligible
17D | Al 0.0001 0.002 Negligible
19C All 0.0001 7.3 ‘See Below
1D - | Al 0.047 0.02

Negligible .

" The study showed that for the “Corrosmn test, ehmmatmg of the 1996 data results in negligible

- change to the “F” ratio (when compared to the criteria of 1.0); except for the 19C grid. In the
19C grid the F ratio increased significantly. However 19C the regression curve fit results in a
very small positive slope, which is not credible. Even with the 1996 data the regressmn curve fit
results in a very small positive slope '

Therefore_based on these sensitivity studies it is concluded using the 1996 data will results in a
negligible impact on the results-of the “Corrosions Test” for Regression.
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7.5 Sensmvxty Study to Determme the Statistically Observable Corrosion Rate with Only :

Four Inspections
(Refer to appendix 22).

The drywell vessel in the sandbed region is externally coated. The coating was inspected in 2006
and found to be in excellent condition. The surface inside the vessel corresponding to 19
monitored grids is mtemally coated. In addition, the atmosphere in the drywell is inerted with
nitrogen. Therefore the actual corrosion rate on the vessel is expected to be significantly less than
~ 1 mil per year, possibly approaching zero mils per year.- However the limited number of -
~'inspections (4) and the high variance in the data (standard deviations of 60 to 100 mils) make it
impossible to identify rates less than 1 mil per year at this time. The high variance is because the
surface of the sandbed region on the exterjor.is rough due to the aggressive corrosion, which

occurred prior to 1992.

For example, for sections of the drywell above the saridbed region, it took approximately 10
inspections over a period greater than 10 years to confirm with 95% confidence that corrosion
" - rates (which were less than 1 mil per year) existed. These locations above the sandbed region

‘have a variance, which is less than that for the sandbed region (a standard deviations of

approximately 20 mils). This is because the external surface of the vessel above the sandbed
region experienced a much less severe corrosion mechanism resulting in a more uniform surface.

Therefore bésed on the experience above the sandbed region and the greater variance in the
sandbed region (3 to 4 times greater) it is not expected that these inspections will yield the

expected rate (significantly less than 1 mil per year) with 95% confidence in only four

mspecnons

" Therefore a sensitivity study was performed to determine the minimum statistically observable
rates given the number of sandbed inspections and the calculated variance. of the data. The

methodology for the study is described in sections 6.9.4.

The study determined the minimum statistically observable corrosiqh rate based on the variance
that can exist in the 49 point grids given the observed standard deviations and the number of
observations (4). For this case grid 19A was chosen since it is the thinne'st of the 19 grids.

This study performed 10 iterations of of 100 simulations each of varying corrosions rates of 5 6,

7, 8, and 9 mils per year.

Each simulation generated 49 point arrays for 1992, 1994, 1996, and 2006. The arrays were |
generated using a random number generator, which simulates a normal distribution. The random
number generator requires an input of the target mean value and an input for the target standard

deviation.

The mean value input into the random number generator for to the 1992 array was the 1992
actual mean for location 19A (800 mils- reference appendix 10 page 10). The standard deviation
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input into the random number generator for all arrays was 65 mils (which is an average of the
calculated standard deviations from the 1992, 1994, 1996 and 2006 data (see appendix 10 page
10). The random number generator then generated 49 point arrays based on.a mean of 800 mils
and a standard deviation of 65 mils.

The 1994 array was generated in the same manner except the input mean was the value of 800
minus the simulated rate (in mils per year) times 2 years (1994-1992). The 1996 array was
generated in the same manner except the input mean was the value of 800 minus the simulated
rate (in mils per year) times 4 years (1996-1992). The 2006 array was generated in the same

" manner except the input mean was the value of 800 minus the simulated rate (m mils per year) ..
times 14 years (2006-1992).

These four simulated arrays were then tested for Corrosion per section 6.9.2. This procedure was
repeated 100 times for each of the simulated corrosion rates of 5, 6, 7, 8, and 9 mils per year.
Corrosion rates that successfully passed the Corrosion test 95 times or more out of 100 iterations
are considered the statistically observable rate. Each set of 100 iterations was repeated 10 times.
" Finally a refined rate of 6.9 mils per year was simulated and passed the test in the ten, 100
iterations with 95% confidence.

Resuilts were that a 49 point grid with a standard deviation of 65 mils experiencing a corrosion
rate of 6.9 mils per year can be observed 95 or more times out of 100 simulations with 95%
confidence. This is a potential minimum detectable corrosion rate. The actual detectable
corrosion rate is analytically indeterminate at this time and, using engineering judgment, is
probably close to zero. Applying the potential minimum detectable corrosion rate is conservanve
and opuonal The result is a manageable condition.
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' |

{

This calculation does not use the same software that was used in earlier calculations (reference 3.20,

3.21, and 3.22). Previous sandbed related calculations utilized the GPUN mainframe computer and

the “SAS” mainframe software. The Oyster Creek Plant was sold to AmerGen in the year 2000. The
--GPUN Main Frame was not available to AmerGen after the year 2002. Also the “SAS” software is

‘mainframe based is difficult to maintain. An altematwe PC based software “MATHCAD” has been

chosen to perform this calenlation.

Although the software has been changed the overall methodology, with minor exceptions, is the

same as in previous calculation. The minor exceptions are the statistical tests that determine whether
the data is normally distributed. The Mathcad routines have been successfully used in previous
calculations for Upper Drywell Elevations (reference 3.24).

' In addition the Excel Software was used t0 evaluate the 106 external UT inspection data.
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9.0 Appendices

App’éndix #1 -Bay9 location 9D December 1992 through Oct 2006
. Appendix #2 - Bay 11 location 11A December 1992 through Oct 2006

Appendix #3 - Bay 11 location 11C December 1992 through Oct 2006

Appendix #4 - Bay 13 location 13A December 1992 through Oct 2006
Appendix #5 - Bay 13 location 13D December 1992 through Oct 2006
" Appendix #6 - Bay 15 location 15D December 1992 through Oct 2006
Appendix #7 - Bay 17 location 17A December 1992 through Oct 2006
Appendix #8 - Bay 17 location 17D December 1992 through Oct 2006

Appendix #9 - Bay 17 location 17-19 December 1992 through Oct 2006

Appendix #10 - Bay 19 location 19A December 1992 through Oct 2006
Appendix #11 - Bay 19 location 19B December 1992 through Oct 2006
Appendix #12 - Bay 19 location 19C December 1992 through Oct 2006
Appendix #13 - Bay 1 location 1D December 1992 through Oct 2006
Appendix #14 - Bay 3 location 3D December 1992 through Oct 2006
Appendix #15 - Bay 5 location 5D December 1992 through Oct 2006
Appendix #16 - Bay 7 location 7D December 1992 through Oct 2006
Appendix #17 - Bay 9 location 9A December 1992 through Oct 2006

Appendix 18 - Bay 13 location 13 C December 1992 through Oct 2006

Appendix 19 - Bay 15 location 15A December 1992 through Oct 2006
Appendix 20 - Review of the 2006 106 External UT inspections

Appendix 21 - Sensitivity of the Corrosion Test with out the 1996 Data

Appendix 22 - Sensitivity Studjes to Determine Minimum Statistically Observable Corrosion . -

Rates

Appendix 23 - Independent Third Party Review of Calculation

Attachment 1- 1992 UT Data
Attachment 2- 1994 UT Data .
Attachment 3- 1996 UT Data.
Attachment 4- 2006 UT Data

Atachment 5--1992 uT Data for First: Inspecnons of Transition Elevations 23" 6” and % 6”
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'Ii Appendix 1 - Sandbed 8D

October 2006 Data

C:1302-187-E310-041 Rev.No. 0

-Th{a data shown below was collected on 10/18/06

page = READPRN(""UMSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SBOD.txt" )

[ 1.005
0.896
751
0.885
0.98
0.96

| 0.968

Points 49" = showcélls( page . ? ,0)

1.056
0.927
0883
0.993
0.968
0.869
0.967

' "). Cells := conyen(Points49,7) -

0.985
1.067
0.975

10.949

0.936
0.976

0.963

'1.133
1.037-
1.071

0.984

0942
0.987

1.004

No DataCelis = lcngth( CC“S)

-'fhe thinnest point is point 15 which is shown below

minpoint := min(Points 49) .

Cells := dc.:leteze;o celis(ceus" No DataCells)

NopaiCells *= length( Cells )

1132
0.574
LY i
1.033
0.995
088
0967
0.947

L )

1

1.136
1.077

"1.105
1,022
0927

0.965
0.892

101 ]
1,069,

1.123
1.041
0998
0.949

0.943 |

minpoint = 0.751

Shéet No.
1of 16
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20of 16
‘ : : !
Mean and Standard Deviation '
- / : ' ' : . . '
B actnal = mean(Cells)  p o051 = 987.612 O actual = Stdev(Cells) 0 ;001 = 78292 '
Standa‘d Error = '
o Oactual’ | . - . ) S ‘
Standad gror = === : © Standard g, = 11185
No ; .
/J_ DataCells R _ o
¢ : : i
Skewness . ' S ' - /

W

' (M0 Dagacetts) T(Cols = K aoguar)

L)

Skewness = , - i |
- (MeDatacens = 1)*(Ne patacetts - 2)(9 soual) Skewness = —0.14]

Kurtosls

Kurtosis := No DdtaCells'(No DataCells + 1) -Z(Cells - a.ctu al)4 | -

Kurtosis = 0.697 -
(NP DataCells - 1) (NODataCells - 2) (NoDataCells 3) ( act11al)4' urtosis 0.697
3-(No patacetts = 1)’ -
(No DataCells ~ 2) (NO DataCells ~ 3)
qumal Praobability Plot

j = 0. last( Cells) srt := sort( Celis)

ey
r :=j +1 Z(srl'-_-‘-srt,)_-r
j . rankj = .___.___i___.
)'_'srt=srtj
rank, '
- J

P, T —————
3 rows(Cells) + 1"

x =1 N_Score, i= ro:_;t[ cnqrm(x) - (pj.) ',x]
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-" Upper and Lower Confidence Values

)
[Y

The Upper and Lower confidence values are calculated based on .05 degree of confidence "a” -

. Vom : . l= - a -
a = .05 Te : qt[ (1 3-) ,4,81 Ta - 3.011
) 0 : oy
. _ _ '
i . G. e . .
. - - actual I :

- Lowerggorcon = P actyal = Ta-———f—m Lowergs%con.: 965_.124:

- :J;i‘) DataCells ' '

O actual

Upper 95%,Con = M actual + T ~mm=——= . | Upper 95%Con - 1.01.10°
. , ! ';JN° DataCells . _ .

" These values répresent a range on the calculated mean in which there is 95% confidence.
Graphical Representation

L) deviations

Bins = Make bins (u. aétual O a*ctual)

Distribution := hist( Bins, Cells )
Distribution = [

The mid points of the Bins are calculated

k:=0. il

_ (B + Bins, )
_ 2

Midpcﬁm.-xk :

nomal curvey = p.norm(Bins, +H actual+ © acma])

normal curve, 1‘—‘-. pnorm (Biﬂsk +1k ac'_tual .0 actual) —--pnom (Binsk Maotuals O actual)

- normal gy 1= NO pggaCefis normal oyrye

» Jistribution of the "Cells” data polﬁts are sorted in 1/2-standard deviation increments (bins) within +/- 3 standard

Sheet No.
3of 16
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-3 ) . )
Results For 8D _ - :
“The following schematic shows: the the distribution of the samples, the normal curve based on the actugl
mean and stdndard deviation, the kurtosis, the skewness, the number.of data points, and the the lower and
upper 95% confidence values. B _ :

Data Distribution
1 ' . T . ’ .
L T T 1 I .
5} _ s A M actal= 987612
' X ' _ R | O acmar = 78292
. . = ' I .
.JllJ-nsuﬂmmn e _ o _ Standard . = 11.185
nofmal cyrve _
Skewness = =0.14
sh - |
Kurtosis = 0.697
) e <~ 1 |
" _,) ' 700 800 900 1000 1100 1200 1300
h Midpoints, Midpoints o
. . . 3
‘ Lower g5o,Con = 965_.124 _ Uppe_r 95%Con = 1-01°10
! ' ., Normal Probability Plot
3 T 1T 1 T T T )
ok X~
X
x*

N_Score; 0 -— . : _ ) ) -
X XX . ’
) -1 ' xz( N ' e

2k . ) 0 -

4 | ) 1 K 1
' 750 800 850 . 900 950 1600 1050 .' 1100 1150

Thé distfibution is normal
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Data from . 1992 to 2006 is refrieved.
‘For Dec 31 1992

page := READPRN( "U:MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\DATA ONLY\SBID.oxt" )

Points 49 = sﬁowcells( page, 7 ,.-0)

0.966
.0.763

Points 49 = | 0914

1.034
01955
S 1103

101

Data

1.052 0.99.8
096 0.992
0.883. 0.978
1.003 0.992
0.9691 0.921

'0472 098

1.011 0978

;mn = convcn(Points 491 7) .

R m'ea_s;uedd

3

= mean(Cells) @

Pit = nnn '
15, .

14

1.165
1.024

1.053-

0.985
0.94

0.991

No pataCells

. 1
v 1 N

163 1141
0979 1.063
1.033 1112

L
0897 0927
1017

1.023

0.972 0966

- 0975 0897

Sheef No.
50f 16

Dates, i= Dayyei(12,8,192) © .-t
. t - . . )

1.106 |

1.075
1.125
1.042
101

0.948

= length( nm; )

Pit g5 = 763

Cells i= Zero o, (nn, No DmCeus‘,l.s_) ;

No gy = length( Cells )

measure

Cells = deletezero g1 (Cells—, No DataCcﬂs)

4 = Stdev( Cells)
d . .

Standard error. =

0.975 |

o (’-me.asixrccl‘l

d —
: JNO DataCells

OCLROOO1 9335




" A_ppendix 1

: L/
For1994

. page = READPRN( "U:WSOFHCE\nywel

!

1

[ 1.005
0.921
0.77

Pointg 49 = | 0.802

0.969
'0.959

0.943-

C-1302-187-E310-041 Rev. No. 0

11,053
10956
- 0.884
0.965
0.967
0.855

nnn = con\;en (Po'i_ms 49> 7)

Cells i= deletezero o) (Cells »No DataCells)

Pit = non
]5d

0.968

Points 49 = showeells( page,7,0)
Data
0995 1.132

0999 1027
0986 1.086
0978 0986
098 094
0971 1018
0945 0.991

1.095
0.983

1.049

1.007
0.894
0.982
0.977

4

Sheet No.
" 60of 16

=d4+ 1

1 Program data\Sept.1994 Data\sandbedDATA ONLY\SBOD.txt" )

Pa!esd = Day yﬁr( 9,14,1994)

1.141 1112 ]

1.06 1.077
1.119 1.112

1026 1048

0.929 '0.977
0971 0.943

0.899 -0.932 ]

_No DataCells *= length(nnn )

14

© Nopgiacelts = length( Cells )

- ! measured = mean{ Cells )
d. .

# measured = {

991.958

1.00410% }

Cells := Zero ohe (nnn +No patacells * 15)_ .

" No DataCells ‘= length(nnn)

9 measured d. = Stdev( Cells) Stand;_xrd‘m.‘)rd =

% measured 4

JN° DataCells

" OCLR00019336
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For 1996 ' di=d+1
page 1= READPRN( "UAMSOFFICEDrywell Program data\Sept 1996 Data\sandbed DATA ONLY\SEOD.&xth ) -
_ ' L _ F ORL . o
' ' | Dates, 1= Day ype(9,16,1996) - 1 . '
Data : . . e )
[ 0965 1022 0985 1133 1149 1136 ‘Lm1] =~ ' g '

‘| 0878 0978 1.073 1021 0992 1095 1116
. 0776 083 1078 1086 1044 1125 L113 IR
Points 49 = | 0.944 0967 1011 0998° '1.004 (102 1.083 '
' 0941. 093 0937 0939 0542 0931 1018 , '
1018 1018 1018 1058 1029 0966 0952

- | 0953 0953 0953 0953 0978 0922 0.969 ] _

' Points 49 = showecells( page ,7.,0),

rum = convert (Pdirits 49> 7) :

Pit 1 5d = nnn,, No Da!a_Cells = length( nnn)

Cells 1= Zero oy, (nmn, No pagacets » 15)

Cells = deletezero i (Cel]s'. »No DataCells)

No Datacelis *= length( Cells)

O measured <;

_ummmdd i= mean( Cells)  © i= Stdev( Cells)  Standard error, = -

measured Lt e ————————
d ’N
.AN® DataCells
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o Appendifc 1

' For2006 -

page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\S_andqu\SBQD.bu" )

t

-

1.005

0.896
0.751
0.885
098
096

| 0.968

C-1302-187-E310-041 Rev.No. 0

'1.056
0.927
0.883
0.993

- 0.968

0.869
0.967

| _nmn = conv;m(Points 49 7)

13 méasured ” ;

Cells = deletezero oo (pells ,No DataCe"s)

NO pataCelts = length( Cells)

= mean( Cclls )

\

Pit 15 :-—-l
“d

[+)

measured "

_ Poirits 49 .:=' showcells( page ,7 ,0)

Data

0.985

1067
0.975°

0.949
0.936

0.976

0.963

nnn,,

1133
1.037
1.071

-0.984

0.942

0,987

1.004

1132
0974

1.033

0.995

0.88
0.967
0.947

1.136
1.077
1.105
1.022

- 0.927

0.965
0.892

No DataCells

' CC“S = Zero one (nnn .No DataCells * 15)

= Stdev( Cells)

10998

1.101 ]
1.069
1123
1.041

0.949
'0.943 |

= length(nnn)

Sheet No.
. 8of 16

Tdi=d4 1

' Dates, = Day yq(9,23,2006)
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' "~ 90of 16
' t ' N |
- Below are the results
. " r - 3 . . . 1 . 1
a3 | 199310 | - 10.020 .
1.004-1 . - T '
' : 1.995¢10° Standard ooy = | 10432 | :
. - -} 991,958 Dates = o . q056 |v. - Lok
R measured = 3 1.097+10° |, - S St
. 1.008210 N Lo : A 3 . c
992.542 | 2.007010° | : ' e ,
763 : - b [m2e] 631 ¢ - .
. : )
it . 770 . ) 72276 | Pt L1, 770
it1s = . ; = 1 . '
1571 16 = , measured ™ | 73 163 1571 776 o
751 . 71022 | R 3 \
| S . .
. . . | q t ] t '
" Total means = mws(“rneasumd) . Total yeans 7 4
. ! . '
last( Dates ) ‘ ' . 2
2 2 ] .
ssTi= ) (u measured. — mean(umeasu,ed)) SST-= 192385 o
. . i . L.
i=0 )
'
last( Dates ) .
.".. -'-"', — ) Y . 2
© oy ssE= > (u measured, = Yt (Dates.ummmd)l) |
L i = 0 . .
]
_ . last( Dates ) _ . . .
e . - 2 ] ) . R
SSR= ) (y}mt(])auas,ummmd)i = metn (K sy md)) | '
. i=0 - _ ' . ) '
DegreeFree o = Total means — 2 ' DegreéFree reg =1 . . DegreeFree st = Total means — 1
. MSE = —35E 'MSR i= — SR MsT = 55T
: DegreeFree : DegreeFree reg : - DegreeFree st
MSE = 7583 MSR = 0724 | MST=e418
' StGrand gy 1= YMSE
FTest for Corroslon :
. .. MSR . o . C . )
€= 005 Factaul_Rteg MSE F_critical_reg = qF(l - @, DegreeFree reg » DegreeFree o
F o _ Factaul__Reg :
ratio_reg '~ 'F""'_‘ .
e . : critical reg
7 . _ i .
| F ato_eg = 0029

Therefore no conclusion can be made as to whether the data best fi ts the regressron model. The figure
below provides a trend of the data and the grandmean
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The féllowing will piot the results for the overalt meah, the mean of thinner points, and the mean of thicker
‘points / : _ .

1

i 1= 0. Total pogne —

1 : . . . .
ugrand measured, = mpan(u measured) o ogand peacured = Stdev (u measured)-

ogrand peacured
GrandStandard error =

. Cw : ‘ . . . AJT"“’] means

The minimum required thickness at thlé elevationis. Tmin_gengp = 736 (Réf. 3.25)
N .. i
| _

. ! T T T T T 1
nel . . ' a _ o
{ ) 1000 - X x X x 7
1 measured;
X % X
1Tmio_gengp, g0 -

800 - . ' -

700 k= ] Nl O ISR TR N | I

1992 1994 1996 1998~ 2000 2002 2004 . 2006
- ; : Dates,;
pgrand mem'mdo = 999,016 _ ‘ GrandStanda:d emror = 4.004

OCLR00019340
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' ' f . "
. : ¢ . !
' : : :
The F Test indicates thait the regression model does not hold for the data sets. However }he slopes and
'95% Confidence curve is generated for this case.
ms. = slope (Dates H me‘“““’d) - Yp i= intercept (Dates - measured ) : .
. . - [ . .
. . . '
@y =005 k=23 0.1 yearpgi, = 1985 + £ ' : v
o : : : T . S
. i . . . . o
' [ . . N . -4
N 4 . '}

+ Thick p'redict =

Mg YT predict T Y b -

? (Dates, — Dates )
( ates,, mean( a-ta;))'

- Thlck actua]mcan = mean( Dates ) ‘sum _:==
- | i .
For the entire grid - : !
: . . ¢ t . ' | '
. | .
. .
upper, = Thick predictf oy l
3 - ' ] - 2
(' TR tal '2) G d s 1 -(yearpredictf" Thick ac_:tualmean)- o
+ qt{1 - —,To ~ 2 |-StGran -1 + —— :
- means ; enj @+ U _ _
. lower = Thick predictr
) o y ~ Thi 2
Sy o 1 (yea"predictf' Thick actua]mean) !
+-fqtjl ~ —,Total oo — StGrand 1 : =
N 2 S (d+ 1) po— '
Kl ‘ 'o
1100 = T T — ; .
1000 |- <. S Q. - -
- THIEK preicy : ,
upper -
. . lower ' mg = -0.597
et S
] H measured - -
©
: T_min_gen SB -
"800 |— =
i . L ]
J : '
- 200 I - I 1
2000 2010 2020 2030

1980

- 1990
YE=F prediets YEBT predict - Y22 predict» Dates, year predicy

' OCLR00019341
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The section helow calculates what the postulated mean thickness would be if this grid - were to corrode ata
minimum opservable rate observed in appendix 22. _ o .

Rate min observed *= 69
[ ' . - ) . )
Postulated meamhickness’_:: i measured, ~ Rz'ate min_observed ! 2029"' 2006 )

. Posnlxlateﬂ Jneanthickness = 833.842 . which is greater than o Tmin__fgenSB = 736 . . o
! . 3 .

'OCLR00019342
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t
The followmg addresses the readlngs at the lowest single pomt . .
Yy . .
' The F-Ratio Is calculated for the point as follows : '
last(Dates) o . . e L
o . . _ N2 oo . | :
SSTpoimt = D, (Pits = mean(Pity5) ) SST_ . = 346 '
. i=0 . . L. po_ms . . B
. ' ) . . , 4
v . . v t ’
) . last( Dates ) : : \ { . .
- . D - y . \ \2 N . R o A NS VoL .
SSEPOiﬂt ' Z - (Plt 15i yhat (Dﬂtcs.y Pllt -ls)i) . . . _SSE_ : . = 16747 )
) T= 0 _ _ : o _ point = | .
e o : '
, | : .
, L . . q 1 . . . ) | 1 . e [}
. last( Dates )’ e IR . . o
SSR point = Z (yhat (Dates , Pit ls)i - rrleanl(Plt 1 5)) v SSR point 5 178.53
i=0 ' .
A i |
E SSE_ .. ' SSR_ . : o
MSE iy 1= —— B MSR gy = PO s SSTjoimt - :
. . DggmeFree_ss ) DegreeFree reg . pomt m
MSE o = 83.735 MSR iy = 178.53 L MST g = 115333 |
: ) L. 1] .
StPit o 1= [MSE oiny S@it, = 9151 . - o . .
F Test for Corrosion
. F ] Reg ) MSRpoint
actau’ -
: ' 0 MSEpgin '
F . F actani_Reg
ratio_reg = ¢
' critical_reg
F

. Therefore no concluslon can be made as to whether the data best fits the regressmn model The figure
below provides a trend of the data and the grandmean

-T herefore this poirit ls not experiencing corrosion

i= slope ( Dates,, Pit ' . o .
™M hoint *= S1OP ( 15) M oint = 1251 ¥ pojng = mterccpt(na:es,m,s) Y point = 3.26410°

'OCLR00019343
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The 95% Confidence curves are calc_ulated o

/ .
Pit curve *= ™ point"YS predict + ¥ point
= mean( Dates ) ] sum = Z (]_)atcs 4 — necan( Dates ))2

Pit yotualmean *
1
uppoint, 1= Pit oyrye - :
.. . . \2 .
VLo ¢ (1 oy Total . 2) étP' 1- 1 (yearpredict!.'.' Pit actualmean)
. + qt|1 = —, Tota — 2 |-StPit oprrr |14 . - . :
] . > means | g emr A+ 1) sum
'.. . _ . . )
‘ . W
lopoint, := Pit cu'rvcf _ ; '
- - ’ K . o Pi . . 2
! (1 oy Total ) 2) N 1 (yea’predicti.‘_ it acnmlinean)
‘ +~jqt{1 -~ —, Jota - -StPit + - +
2 means ~ err @+1) sum
,-"' ...) .oqgl Tmin for thxs-elevatlén in the Dwe(l Tmin_local SB, = 490 (Ref.3.25)
Curve Fit For Pit 15 Projected to Plant End Of Life
1 L 1 L . .
. 800 — : 3 : ) . . ) - ,_
! X ’ '
x X
: X
i - . .
| M oint = 1251
" Pitqs '
' X Kalss
min_local gg 600 _ _
500 |- -
1 | — .
2000 wmo - T 20 2030°-
{ Dates - :
€ar sy =2 029'103
YEoT predict,, = - .

lcrpoint22 = W.413

OCLR00019344
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Therefore based on régression mode! the above curve shows that this point will not corrode to below minimium
required thickness by the plant end of life.
= SlOpC (Datcs N Plt 15)

™ point M point = ~1:251 ¥ poin 1= intéroept(Dates  Pit 15) ¥ poihyt = 3.264010°
. L . . A

“The 85% Confidence curves are calculated - : o _ ' T L

N N . — . - R .. .. ‘ . ) . ' - .
Pit o;rve *= ™ point Y87 predict T Y point . : . : | e .. .
. ) . LX)

~ Pit aétualiﬁean = mean( Dates ) sum :='Z (Da'lcs.d - me:an( Dateé ))2
S P . [ l Te ' . ) o . I NI . o
uppoint, = Pit curve, = ) . ) .

. ! i . 2
Yoy ' 1 (prn:dictf" Pit act_ualmean)
+qtll - -;_,Total means — 2 | -StPitg - {1 + - .

+ - .
(d+1) . sum - _ 1

N

lopoint, = Pit curve,

) . Q- c o (year.predictr_‘.‘ Pit actualmean) :
P o

‘'~ 2]-StPit __.- |1 + + :
means, (d+ 1) . . ] sum . .

900 F—— 1 T T . : : '

Pit curve
uppoint 700

- - lopoint

. Pitys - _
: - . mpoim = —1.251
Tmin_focal gp [ R

s _ S

! | 1 ]
1980 19%0 . 2000 2010 . 2020 2030
YEar predicts Year predicts Y2F predict» Dates. year prediny

‘OCLR00019345
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The section below calcuiates what the postulated individual thickness would be if this point were to corrode
at a minimum ohservable rate cbserved in appendlx 22.

Rate nin_observed =69
Postulated iy oss =Pt 15, = Rate min_observed'{2029 - 2006)
Tmin_local SB. =490
_ 3 _

Postulatsd thickness = 392.3 | which is grezlaterthén

The section below calculates what the postulated corrosion rate necessary for the thinnest individual point to
reach the ‘local required thickness by 2029,

3

- minpoint = 0.75 l. : year predict?_z =2.02910 . Tmin_local SB,, = 490
() |
IOOO-minpoim- Trmin_local SB )
) i)
required raee = — ' -

| (2005-2029) required . =~10.875  mils per year

l o . . 4 .
L)

OCLR00019346
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" Appendix 2 - Sand Bed Elevation Bay 11A

October 2006 Data on 10/18/06

-page = READPRN( “UAMSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB 1 TAxt")

Points 49 = showcells(page, 7,0)

{0905 0832 0.829 0803 083 0812 0.737]
0797 0825 0834 0822 0858 0.783 0795
072 0766 0.858 0731 0762 0.665 0.764
Points 4o = | 0739 1.047 1057 0806 0761 0.821 0.849
0.843 1.09 1.104 0879 0879 0.854 0817
0.741 0897 0818 089 0907 0833 0.826
| 0.875 0869 0923 0.886 0871 081 0.842]

Cells := conven(Pomts 49 7) NO pataCelts = leneth( Cells)

For this location point 23, 24, 30, and 31 are located on a plug (reference 3.22) and have been '
omitted from the overalt mean calculation for his location.’
) ’ 1

* Cells=Zero 0m,_(C«:Hs,No DataCells'2_3_) . Cells ‘=Z°r°one{ce"5'N°-DataCells'24)

Cells :=Zer0 e (Cells, No pggaCellss ;o) Cells =Zero o (Cells, No paraceyts:31)

Cells :=deletezero cel]s;(c‘?"s' No DafaCells)
 The thinnest point at this location is point 20 and Is shown bslow

minpoint := mm(Pomts 49) minpoiat = 0.669

OCLR00019347
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Mean and Standard Deviation

H actual * i=mean(Cells) M actual = 821511 S actual = Stdev( Ct‘.lls) © 0 aerual = 9613
Standard Error |

O i

_ actual ) .
Standard gy F e .
) '~ Standard .= 8.019

0 DataCells .
Skewness ¢

. . ——-——ﬁ

3

Skewness i= (NO DataCells) 2 (Ce]ls - R actual)

(N° DataCells ™ l)'(N“J DataCells™ 2)'(° éctual)s S_kew.n ess _=--O'456

‘Kurtosis

$

&

No DataCells‘(Nc’ DataCells+ l)-Z(Cells H actual)

Kuirtosis := .
(NO DataCells ™ ) (NO DataCells T ) (No DataCells— 3 3). ( actua]) Kurtosis = '0.27_2

3 (No DataCells ™ )- _
(No DataCells™ 2—) (N° [_)ataCens-—'3) '

o+

'S - §—

"

OCLR00019348
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Normal Probability Plot
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In a normal plot, each data value is plotted against what its value would be if it actually came »
from a normal distribution. The expected normal values, called normal scores, and can be .

estlmated by first calculatmg the rank scores of the sorted data.

§:=0.. last(Cells) srt = sort( Cells)

Then each data paint is ranked. The array rank cabtures these ranks

r.i=j+ 1
j I+

rank

p. F
J rows( Cells) + 1

The normal scores are the correspondmg pth percentlle points from the standard
normal distribution:

xi=1 N_SF:orej :=.root[cnoi'm(x) - (pj), x]

OCLR00019349
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Upper and Lower Confidence Values
The Upper and Lower confidence values are calculated based on .05 degree of confidence "¢"

NO [ataCells = length(Cells)

= mad [1_ 2 -
@:=.05 Ta= q!{(l - :—2') »No DataCells] Ta=2.014

- — T O actual - o
Lower g5, Con *=H actual = T0———= ~ Lower gsgcon = 804.659

:J NO patacells

0 actual

Upper 95%C0n = p actual + Tl eee—= . Upper 95%Con = 838.364
: IJN° DataCells

These-values represent a range on the calculated mean in which there is 95% confidence.

Graphical Representation

Distribution of the "Cells” data pomts are sorted in 1/2 standard devratlon increments (bins) within +/- 3 standard
deviations :

Bins :=Make bins("l actual: 0 actual)
1
Distribution := hist(Bins, Cells)
. . Distribution
The mid points of the Bins are calculated

. : " (Bins, + Bins, , ) .
ki=0.11 Mirlpoiﬂtsk :—-( k k+')
. 2 )

' The Mathcad function pnorm calculates a pomon of normal dlstnbutnon curve based ona given
mean and standard deviation .

normal curve0 = P“°"“(B'"sl'” actual’® actual)

normal curve, = pnorm(Bmsk“,u actual© 'actual) - pnorm(Bmsk,p actual'® actual)

normal o, rve *=NO paaCejts POl cyyrye

'OCLR00019350




Results For Elevation Sandbed elevation Location Oct. 2006

" The following schematic shows: the the distribution of the sémples the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the lower and
.upper 95% confidence values. Below is the Normal Plot {or the data.

‘.

Data Distributionz

I L ' 1
650 700 750 © 800 850 500 950 - 1000
Midpoints, Midpoints

] Lower 95%Con ~ 804.659 Upper 95%Con = 838.364

Normal Probability Plot

r - ' . S X - The Nomal
| X " Probabllity Piot
. ' ,3<x and the Kurtosis
o - & 71 - thisdatais
' : ' . T %x*( : - normally
-N.Scorg 0 - o gg?‘ : 4 distributed.
XXX - . o ; .

- 650 700 750 goo - 850 900 950

\\ -] Skewn_ess ==0.456

Kurtosis = —0.272

Appendix 2 C-1302-187-E310-041 Rev.No. 0 ' Sheet No.
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T T T T T T
— . B eyl = 821511
1o} ~
. = ' ' G actual ¥ 56.13
] YT . |
‘n-Dlstribmlon‘ ' E : o Standard error = 8-019.
“normal oyrye . — :

OCLR00019351
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Sandbed Location 11A Trend

" Data from the 1992, 1994 and 1996 is retrieved. _

For 1992 . Datesd :=Day year( 12,8,1992)

’ pagé 1=READPRN("U:\MSOFFICE\Drywell Program data\Dec. 1952 Data\sandbed\Data Oniy\SB1 1 A.xt" )

Points 49 = showeells(page, 7 ,0)

Data ' o

(093 0824 0831 0809 0.807 0817 0.751]
0.816 0.827 0834 0.823 0851 0787 0.799
0.733 0762 0866 0762 0.771 0.677 0.764
Points 49 =| 0.745 0252 0147 0.809. 0.767 0805 0.846
0.841 1.082 1111 0886 0.881 0901 0778
0.755 0896 0.804 0.805 0.898 0.844 0.823 |
[ 0.847 09 0902 0924 0923 0828 0.884

nnn ;= convért(P_oints 49 7) No DataCells =length(nnn)

For this locatlon point 23, 24, 30, and 31 are located on a plug (reference 3.22) and have been
omitted from the overall mean calculation for his location.

nan &= ng 0“€(mm' Ne pataCells- 23) nnn := Zero one(nnn +NO pyagacells 24)

mm_ =2ero qne(“.“" N DataCelts ) i :=Zero om:(“"“’NO DatACells"3 ])
 Cells :=deletezero ce“s(nnn, No DétaCells) a

" The th.mnest point is captured P°i“‘20d =Cells | - Point 20=677_ :

: - ' =S Is) . .o q
# measure d, i=mean(Cells) <f.measur\*3dd Stdev({Cells) measured,

Standard error(; :=_______ . . .
: : :JN° DataCells

OC'LROOO19352_
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For1994 - - - | | dmdEl

. page :=READPRN( "U:\MSOFFICE\DryweH Program data\Sept. 1994 Data\sandbed\Data Only\SB11A.txt" )

Dates'j i=Day year(g' 14, 1994)

Points 49 := showcells(i:age.‘l,O) _

Data

0924 0822 0.828 0804 0.802 0813 0.749 ]
0.805 0.826 0.836 0823 0824 0791 0.79
| 0728 0758 0866 0738 0773 0677 0.76
Points 49 = | 0.734 0234 1.052 0809 0.804 0798 0.85]
0811 1091 1.106 0888 0.881 0878 0.79
075 0896 0.808 0845 0905 0.834 0.869
[ 0.839 0868 0906 0881 0874 0815 0.846 |

~nan :=convert(Points 49.7) : o _
- No patagells *=length(nnn)

. For this location point 23, 24, 30, and 31 are located on a plug (reference 3. 22) and have been
i omntted from the overall mean calculatlon for his location.

- nnn $=Zer0 oo (00, NO pyyaceniss 23) i 1= Zer0 5 (00, No DataCells: 24)

nnn :=Zero bn.e(nnn. No pataCells' 30) " nnn = Zero one(mm' No DatﬁCelIS' 31)

Cells :=deletezero cells("m ,No DataCells)

The thinnest point is captured Point 5 =Cells
o A B

measured
L measured, mean(Cells) S a mcasured —Sldev( Celis) Standard d

error, S
. d N
' /J- © DataCells

OCLR00019353
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page :=READPRIN( “UAMSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\Data Oniy\SB11A.txt" ) '

Da_tc;sd :=Day year(g' 16, 1996)

Points 49 = shdwcells( page, 7', 0)

Data

[ 0.884 0.828 0.824 0.797 0.83 0.806 0.737]
0.787 0.856 0.83. .0.827 0.834 0.845 0.788
0711 0.758 0.856 0.724.0.756 0.668 0.8
‘Points 49 = | 0.828 0.828 '1.043 0.843 0.851 0815 0.814
0.848 1.026° 1.149 0905 0.875 0901 0.759
0.79. 0941 0.809 0.892 0904 0802 0.8
| 0.884 0.832 0.813 0934 0918 0.917 0917

i

() - nnn 3 conVCﬂ(POints 491 7) . :
B - No patacelis = length(nnn)

For this location point 23, 24, 30, and 31 are located on a plug (reference 3.22) and have been
‘omitted from the overall mean calculation for his location.

nnn i= Zero O"C(W'No DataCells'23) nnn :=Zero om,‘(nnn, NO pataCells 24)

nnn :=Zero one(“““_' No DataCells® 30) . ann = 2Zero On-e(m_m' No DataCells 3 )

Cells = deletezero cel ls(nnn’. No Da(aCells)

The thinnest point is captured Point 20 :=Ceils,9
. _ _ d

% measured ’

error, E—
q} No patacells

 measu redd = mean( Cells) o measui'edd = Stdev(Cells) Standard

OCLR00019354
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For 2006 di=d+1

page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB _lA.-txt" )

Dates,, '=Day yoqr( 10, 16,2006) -

Points 49 = showcells(page, 7,0) .

Data

0905 0832 0829 0.803 083 0812 0.737]
0797 0825 0834 0822 0858 0783 0.795
072 0766 0858 0731 0762 0.660 0.764
Points 49 =| 0.739 1.047 1057 0.806 0.761 0821 0.849
0843 109 1.104 0879 0879 0854 0817
0741 0897 0818 089 0907 0833 0826
‘o875 0869 0923 0886 0871 081 0842 ]

nnn = convert(Poims 49 7) . : ' _
No pataCelts += length(nnn)

For this location point 23, 24, 30, and 31 are located on a plug (reference 3.22) and have been
omitted from the overall mean calculation for his location. :

nnn $=Zer0 0"5(“““’ NO pataCens: 23) nnn =Zero 6ne(“nn' No pataCells 24) ,

nan :=Zero . (nnn, No .30} RN L
om_a( DntaCel?s ) nnn 1= Zero one(mm'NO DataCélls.'3l)_ :

Cells :=deletezerd cepys(nnn, NO pygtacelis)

The thmnes.t point.is cap_tured Point 2 = Cellslg
d .

. . : : : ' : 9 measured,
] measured, =mean( Cells‘) "0 measureda = Stdev(Cells) - Standard error, =

_JNO DataCells

OCLR00019355
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Below are matrices which contain the Mean, Standard Deviation, Standard Error for each date.
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1.99310° 677
1.995010°  lem
Date; = Point 20°=
1.99710% 668
3 669
| 20070107 ]
57235
7.669 o -
_ 820.378 Standard = measured ~ 60.885 |
H ={- . error | 8.608 ' )
measured .
829.733 56.13
' 8.019 T
821.511 :
Total means :=ro_ws(p- measured) Total peans = 4
last(Dates) _
- SsTi= Z (u measured. ~ mean(p measured))f : :
~. i Lo © SST=53413
i=0 .
last(Dates) .
' - - 2
SSE:= Z ' (” measured, ™ yhat(Dates, i measured)i) SSE = 48.771
i=0 ' '
‘ last(Dates) _ o .
SSR=. ) (yhat(Dates.u measured), ~ mean(p ,msum,))2 | SSR = 4.642
_ _ ; rec e
' i=0 ’
DegreeFree ss = Total paane—=2- - DegreeFree reg =1 DegreeFree st = Total means'; 1. .
MSEi=— B MSRE—OR - MSTE— T .
- DegreeFree ;o DegTeeFret} reg .DegreeFree st
MSE = 24.385 MSR = 4.642 'MST = 17.804

StGrand ,,, = 4.938

. StGrand o, :=A/MSE

- OCLR00019356
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Caw e cnms -

WAV frs s w3

F Test for Corrosion

MSR -

a:=0.05

Factaul_Reg =

MSE

 F critical_reg = 4F
F ratio_reg '~ F

' F ratio_reg
Therefore no conclusion can be made as to whether the data best fits the regression model. The figure

(l — q, DegreeFree reg’ DegreeFree s's)

F actaul_Reg

critical_reg

=0.01

below provides a trend of the data and-the grandmean .

ogrand measured *= Stde"(“ .meastJred)

i=0. Totl o nc-

1

Hgrand measured, = me““-(" measured)

ogrand measured .

0
/J_ Total peans )

_ GrandStandard error

The.minimum required thickness at this elevation is

11 of 17

850

H measured
X x_ X
Herend peacured

“Tmin_gen gp
IR

i =736
Tmin_gen gp =736 (Ref. 3.25)
Plot of the grand mean and the actual means over lime '
T T T T T | T
%
% .
X X
[— -1
750~ -]
1 1 1 ! | 1 | I |
1992 1994 1996 1998 2000 2002 2004 32006 2008 2010
. . : . Dates
GrandStandard =211

pgrand measur'c_:do =824.2

error

~ OCLR00019357
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To conservatwely address the location, the apparent corrosion rate will be calculated and compared to the
_minimum requnred wall thickness at this elevation

mgi= slope(Dates.u measured) mg=-0.201 Y p = intercept (Datgas,u measurcd) Yp= l.225-103

The 95% Canfidencs curves are caiculated

=005 ki=2029- 1985 £:=0. k-1

Year predict, =1985+ 12 Thick pregicy 1= m s'year predictt¥b

Thick aétualmean = mean(Dates) sum :=Z (Dates - mean(Dates ))2

i

_UPPt‘-rr +=Thick prediclf
- . 2
e, : o, (year re dlCt — Thick yequatme )-
{ ‘ _ + qt(l —— Tota] means — )'StGl'and e 1+ 1 p | almean
‘ 2 . (d+ I) sum
lower —Thlck predictf
- : -
¢ " (year redlct ~ Thick 5.1a] )'
+- qt(l — L, Total eans— 2)-Stc;;and Y [P L G actualmean
- 2 ' (d+1) sum

 OCLR00019358




Appendix2 . - © C1302-187-E310-041 Rev.No. 0 - SheetNo. |

13 of 17
Location Curve Fit Projected to Plant End Of Life
900 | T T T
gsof T o
o S . ' : : :
Thick predicn 800} ' - -
pred . . \ mg= -0.201
upper .
lowér . . . o
y# measured L )
.9 '
Tmin_gen SB : o
e 100 . : =
s50f~ . : -
| ') .
600 _ | I 1 : 1
1980 1990 2000 2010 2020 o200 .
Ye4T predicts Ye8T predicts Y27 predict: Dates year predicy - 3

Therefore even though F-ratio does not éupport the regression model the above curve shows that even at the
lower 95% confidence band this Iocatton will not corrode to below Drywell Vesse! Mmlmum required thickness
by the plant end of life.

" The section below calculates what the postulated mean thlckness would be if thls gnd were to corrode ata
minimum observable rate observed in appendix 22.

Rate min observed 69

P ostqlated meanthickness =p measufeds_ Rate in observed (2018— 2006)
Postulated meanthickness =738.711 which is greater than

 Tmin_gen gp_=736
B . 3

~ OCLR00019359
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‘The following addresses the readings at the lowest s'ingl_e point

Point 4 =Cells
20 A U]
last( Dates)
. . ) . _
SST pOiﬂt = 2 (P’_’lm 20[ - mean(Pomt 20)) SST poin( - 7275
. i=0- -
last{Dates) .
. ) ‘ ) _
E point = Z (Pomt 20~ yhat(Dates,Pomt 20)i) _ . SSE i = 39.009
last( Dates ) o _

SSR poine = Z (yhat(Dates,Point 20)1— méan(Poim 20))? . SR - 3374

' i=0 , . : .

MSE . . != SE point MSR _ . 1= S5R point - SST,:
e MST iy = B
' 58 reg P DegreeFree o,
MSE point = 19.505 MSR point = 33.741 . MST péim =425
Stpoint em “yMSE o . StPoint o = 4416
~ * FTest for Corrosion
F | Reg = MSR point
actaul_ Reg " Trom
MSE point -
F . o F _actaul_Rég "
ratio_reg "'F——f_
critical_reg

. Fratio_'reg =0.093

OCLR00019360
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Therefare no conclusion can be made as to whether the data best fits the regression model. The figure
baelow provides a trend of the data and tha grandmean _ . -

- Local.Tmin for this elevation in the Drywell . * Tmin_local gg =490 (Ref. 3.25)
. . c f .
Curve Fit For Point 20 Pro_]ected to Pla_nt End Of Life
il T T
750 1. —
700} -
X X
X X -
Point 29 650 = ]
XXX :
Tmin_Jocal gg ) :
- | co0 - . . . L . |
50 - ¥
soof- - - .
L ' L I . .
2000 2010 © 2020 2030
Dates

~ OCLR00019361
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Therefore based on regressxon model ihe above curve shows that this point will not corrode {0 below m\mmum
requxred thickness by the plant end of life.

—slo e(Dates, Point — - 3
M noint * p ( 20) M point = —-0.541 y point .-mtercept(Dates Point 20) Y point = 1.75410
The 95% Confidence curves are calcuiated. :
Pit cyrve = M poine Yo predict t Y point.
" Pi it 5 erualmean * -mean(Dales) sum Z (Dates e mean(Dates ))2
i

uppoint, = Pit curve, ™

2
L . '2 SPoi | 1 (year predict.” Pit actualmean)
+ qt| § = —, Total - 2{-StPoint .+ |1 +
2 means em {1 @+ l) : sum
lopoint, :=Pit curve,
' B 2
Er L ) (year predict. ™ Pit ac(ualmean)
+-}gt{ | - —,; Total - 2|-StPoint .- |1 + + . ‘
T means err @+ P
750 . T . T T |
. 700 — _
' .0 . ) ) .
. o) V- . _
650 N
Pit curve ; . \\
uppoimt ol . _ . -
lopaint
Point 99 - : - = ) ' :
o 550 . . -
Tmin_local s .
sob ' ' S
R N T R ey e AR IO
aso- : .
400 1 b 1 S|
* 1980- 1950 2000 2010 - 2020 _ 2030

YeBI predicts Year predict:Yoar predicy. DAes, Year predicr

~ OCLR00019362
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The section below calculates what the postulated individuat thickness would be |f this point were to corrode

at a minimum observable rate observed in appendix 22.
1 . . ]

Rate in observed = 69 ' . .. "
. ]

. Py . 4 ) ) . L |

. L ' S
- Postulated yickpness 1= Point 20, - Rate in gbserved (2029 - 2006) ' B ‘
] . ‘ ' !

. s . ) . . 3
Postulated 1p;cyness = 510-3 N which is greater thén, Trnin_lo'cé* '333 = 490 - .

The sectron below calculates what the postulated corrosion rate necessary for the thinnest individual pointio
reach the local required thickness by 2029.

minpoint = 0.669 . year gy ~ = 2029°10° Tmin_local gg = 490
: - ' n
'
(]000-minpoim - Tmin,local gg ) ' '
required .. = . - _ .
‘ (:2005 - 2029) required 5. = ~7.458 mils per year

OCLR00019363




! October . 2006 Data

- IMMAT IV TG IUTUT . INGV. WY, U

The data shawn bel_ow was collected on 10_71 8/06

-

page = READPRN( "U:\MSOFFICE\Drywel} Program data\Oct 2006 Data\Sandbed\SB1 1Cu&t" )

0
_ o ' 1.056
' : .o “ o7
' . Points 49 = | 0.837
: 0.85
'0.856
| 0.861

Cells = deletezero o3¢ (Cells , No DataCells) :

Points 49 := showctlls(page,7,0) -

0771
1.046
1.113

0.836
0.825

0.84

0.877

Cells := convert (_‘?ointé 49+ 7)

0.803
0984
1.002
0.79

0.869
0.864
0.879

0912
1.094
0.935
0.874
0.889
0.829
0.885

No DataCells = length( Cells)

%

0.767
10%
0.942
0.834
0.833
0.872
0.88

.l No DataCells = lcngth( Cells )

0.858
1118

-0.888

0.846
0.866
0.876
0.849

- The thinnest point at this location is point 5 and is shown below

minpoint {= min( Cells )

minpoint = 767

0.886
1.029
0.853
0.838
0.875
0.844
0.876 J

oneel No.

1of 25
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Appendix 3 C-1302-187-E310-041 Rev. No. 0
1 . ) : }

----- . . . . 1
'Mea'n and Standard Deviation .
: . / B . ] ) - . »
B ootuat = mean( Cells) | ooq ) = 898.25 0 actuaj = Stdev(Cells) 6 ... = 89.898

 Standard Error

O actual -

. . . ° \ N
| Standard = 12.976
JNo Datacetts - error

' . ' ' o : : : :

 Stindard g =

Skewneés

5
?

I (N° DataCells) -Z(Cells - B m:t'ual)3

(No DataCells ~ 1) (N° DataCells — 2) '(° acmal)%"

Skewness = Skewness = 1.149

Kurtosis

)

Kurtosis =

No pagaCells (No DataC.cl]s + 1). -Z(Cel]s -k actua])z _
,(N° DataCells ~ -1>'(N° DataCells ~ 2) '(N° DataCells ~ 3)'(° actual)4 K_uﬂoms = 0406
.o . 3'(N° DataCells ~ 1)2 _
* (No pataCells ~ 2)-(No patacelis = 3)

" Normal Probability Plot

ji=0.last(Cells) . st i= sort( Cells)

N ' Z(srt=srt.) T
jEit] rank, 1= ]
'Zsrt=srtj
1
rank

H
[y

-pj i rows( Cells ) 4--1

x =1 N_Sc.orej = rbot[ c;xorm(.x) - (pj) ,x]

OCLR00019365




. . - 30f 25

L
.~ Upper and Lower Confidence Values
i ] . : . ' i
. . - U} .
The Upper and Lower confidence values are calculated based oh .05 degree of confidence "a” .
1 . - . . . ]
. — ) b —_ o . .' . . _- _ '
a = .05 . Ta qt[(l -2-),48] To. = 2,011 s , . e
. . ] . Ty . . ’ [ B v
1 . )
. ) ) *
. c actu;ﬂ ) - . . -y ) N
LowergsosCon *= Factual = T0 === LoWeTgsycoq= 872161 - ' o
' : ' 'JN° DataCells S ) o, .
. . : _ .
. N !
Upper T L - | . '
{) i - - . .
o 95%Con | actual v e " |Upper 95%Con = 0924339 ) \ . )
L ' DataCells - ; . ' :
These values represent a range on the calculated mean in which there Is 95% confidence.
) . . . ) ! . '
Graphical Representation : o ' N : ) i

Jistribution of the "Cells” data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standa.rd
deviations’ :

()
Bins i= Make ping (" actual* © actual)
_ i
* Distribution = hist(.Bins, Cells)
' ' ' Distribution

The mid points of the Bins are calculated

e S ‘Bins, + Bins, . ) .
k=011 | -Midpointsk_!=( sy - k+l)

| normal curve, = pflorm(BinSl B actual (_’ actual)

normal curve, *= prorm (Binsk+ 1+ actual + 0 actiml) — pnorm (Binsk_, H actuals © actual)

L ] nomjal curve = NO patacells 10mal cyrve

‘OCLR00019366
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.. Results For 11C : : .
! The following schematic shows: the the distribution of the samples the normal curve based on the actual

mean and stdndard deviation, the kurtosis, the skewness, the number of data points, and the the lower and

- upper 95% confidence values.

Data Distribution
1 i . .
_ 20 | R T T T
. ) -
_ R actyal = 89825
5 - '
' & aotual = 89-898
gy e 5 ' o . | Standard o = 12976
normal ¢ytve ‘s '

_Skcwriess' = 1.149

Kurtosis = 0.406

. ﬂﬂ,

600 -700 800 ' 1000 1100 1200
. Midpumts depomts '

Lower gsoscopn = 872.161 " Upper gsycon = 924339
Normal Prebability Plot

: N_Scorej o : ’ . - . o~
X X X

i i 1 I 1 1
756 80 850 S0 950 1000 1050 1100 1150

-3

Past calculation have split this area at the top 3 rows and the battom 4 rows (ref. 3.22) h In order to be
consistent with past calculations this data will be split in two groups-and analyzed. The entire data set will also be
evaluated.

OCLR00019367
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. Skewness Tow =

Skewm:ss high =

EE " 5of 25
. . f} 4
t
1, ! I
The two groups are'named as follows: StopCELL = 21. o . 7 ) o
. . ' . . . : i
. t e ! °
: oo ' 4 ) e ; o : [ . vy
10W points = LOWROWS(Cells, No sl » StPCELL ) high iy = TOPROWS( Cells , 49, StopCELL ) ' . ,
. . ] . ° - ) . '} )
Mean and Standard Deviation ' _ o ' _ 1 S
. . ) .o ' oy W
plow actual = mcan( jow poims) _ - *Olow ooy Stdev(low points) . , ‘ .
. : : . \
' .
. i R . -
. . . . - . : . Ve
phigh 2opial = mean(}ug}'l poin'ts)' . . . 311.1_3*1 actual = Stdev (hxgh poims) b .
B . ) . )
Standard Error : ' o T - :
. _ . .
Slow gopual - . . ) .
= _ - chigh (-
Standardlow ;- & A[I gth(] — ) Standardhigh ,____ = actual
: en, oW H . .
. points + length (high i)

Skewness

1

. Nolow pgiacelts *= Tength (low i)

L 2

(N""’“" DataCcﬂs) -Z(low points ~ Hlow acmal)3

(No{ow DataCells ~ 1)-(Nol.ovs./ DataCells ~ 2) -(clow _actual)3

Nohigh nyatacelts = length (hi gh POiﬂfS} '

3

(¥ ) (11~ 0 )

(Nohigh patacetis = 1)- (Nohigh patacelts = 2) +(ohigh acmeﬂ)s

OCLR00019368
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Kurtosis . . _ S
. / . . . . ) ' . : ‘—; .
. . - - 3 ,
Kurtasis ~ N°l°w-DataCe]]s'(N°]°w' DataCells + 1)-Z(low points = plow actual)
. low =
(Nolow DataCells ~ l) (Nolow DataCells ~ 2) (Nolow DataCells = 3) (g]ow actual )
3+ (Nolow pggacets =~ 1)
(Nolow DataCells = 2)* (Nolow pagcepis — 3)
|
: i ; . { \ H : - z ’
s Noligh Datacetts(Nohigh Datacells + 1) (bieh poinss = Hhigh acrat) .
Kurtosis high = .

(NOh'Eh DataCells = 1) -(Nohigh Do ceits - 2) (Nohigh ptacents = 3)- (0‘“8“ acmal)
1 3 (N°h'gh DataCells ~ l) -
' (N°h'gh DataCells - 2) (N°h‘gh DataCells ~ 3)

Normal Probabillty Plot - Low points .

1= O-flaSt(]OW poin'ls) sit oy = sort(low po.ints)

O L=l - —=

————————-———-_—9
Z(srt low= ST jow )'L
' — A 1
1ank joo S

i : — ? P low, =
) ‘ Zsrt gy =51t low, 1

rank IOW-
1

rows(low poinfs) +1

x =1 . N_Sébré. lOWl = mot[ cnorm( x ) — (plowl) ,x] .

- Normal Probability Plot - High points -

h:=0. last(hlgh pmnts) srt hlgh sort(hlgh pomts)
. f— > .
H =hi+1 : Z(sf‘ high™= Sft highh) H rank high
- rank high = : =
_ igh, —— P high = -
Sstt pigh= st bigh. gh, rows(hlgh points) * 1

X =1 N_Score high = root[_cnorm( x) - (p_ hlghh) ,'x]
Y \ LA

OCLR00019369
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" Upper and Lower Confidence Values

. = LAY _ ' _ : . - .
a = .05 . Ta ! qt[(l '_2-),4_8] Ta = 2011 . o

- ' ohigh oy , S ,
Lowerhigh g50,con = Khigh joqygy — To— _ b L ]
Nohigh patacelts - : e, 4

ohigh ,guan

© Upperhigh gso4con = Hhigh oopugy + To— ' . . : _ A
' ' q‘ii"h’ghDathells - o : o n

}
LI |

: i
olow * ’ ' { ' o
- e “YWactual . :
Lowerlow gsescon = MOW jopyat = To e

Nolow patacells : _ .

S . - alow
; actual
Upperlow 95%Con = plow actual T Too——— ‘ . .

Nolow patacells

._.) Graphical Representation of Low Points

BinS oy, 3= Make ping (Mlow 4gpyq - Slow actial)

Distribution Jow = hist (Bins low » loW poinls)
. Distribution 3, =

The mid points of the Bins are calculated

Bins ., + Bins, )
lowk lowk w1/

-2

= 0. 11 - Midpoints o, =

"l’°'.’"'a”°w_ curvey, ‘= pnom (Bi”s-lowl +HIOW octual s O1OW gepyag )
normallow curve, = pnorm (Bins low, +1 HOW 4epa) j“bw actual) = phorm (Bms low'k + Wow actuai + Olow acﬁxal>

normallow curve .= Nolow DitaCells -nonnallow curve

‘OCLR00019370
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Graphical Representation of High Points
; .

Bing yigp, 1= Make ping (high 5opa1 » Ohigh zorua

e e e /S ; ' L
Distribution p;0p, = hl_St (Bms high high points) Distribution ;ap, :

(.Bins highk + Bms highk N _]) S

2 . 1

k = 0. 1{  Midpoints highk =

normalhigh oyrye 1= .pnorm(Bins high, » high actua) » Ohigh acm,) :

* Sheet No.
8 of -25

normalhigh curve, i= pnomm (Bins highk_-*_- )’ Whigh 4101+ Chigh actual) — pnorm (Bins highk » fthigh éctual ' G'high'actual)

normalhigh curve 1= Nohigh paacells -r?orma_lhigh curve
{ . :

OCLR00019371 -
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‘Distribution g,

_ normallow cyrye

10 T T T i i T
!
-8l .T | -
. 1]
6 — -
' N
[ ./‘——\
' o)
4 x 1 \ . 7
, .
1]
2-—
;
0 -l ] !
780 800 820 240 860 - 880 900

Lowe_rlov_v 95%Con = 847076

Results For Sandbed 11C Thinner Points

.. C-1302-187-E310-041 * Rev. No. -o'_

k|

Midpoints 1oy, Midpoints jow

N Standarci]ow

o * Sheet No,
' 9of 25

Y I

i [ . -

How jopar = 856037 :
. - oy ) , .

clow_dc:'thal = 23.157

t
. ' : \
Kurtosislow = 0.784 .

Skewness 1oy, = ~0.837

error = 4457

Nolow paacelts = 27

920

, Upperlow gs5o,con = 864.998

2 T T I T LI
X
X
X -
- X
X
X
. >2<X
N_Scare low, ol w X -
o= x
X X X )2(% :
-1} _ % -
: %
: x
X -
Y . ! ! } i 1
© 780 800 820 840 860 . 280
srtlowl

]

‘900

The above plots indicates that the thinner area is more normally distributed than the entire population.

- OCLR00019372
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" Results Sandbed 11C Thicker Points

/ ' '
1
' . 6 T T T 7 U
Mhigh popug) = 952.524
Ce T o | T ohigh i = 113121
N o I . Skewness oy = 0129
. Distribution pign . '
- . A .3 ]
v . nonpalbigh gycve -
' ‘Kurtosis po, = ~1252 .
'2 - - — L N .'
' Standardhigh g = 24.685
1~ . .
Nohigh papacents = 21
) o L1k , .
© 600 700 800 90 1000 1100 1200 1300
' C Midpoints pigh, Midpaints high
Lowergs%con = 872.161 . ‘Upper 95%Con = 924.339
o S A :
‘ . - .
\ 2 T T 1T - 1 L T
: ' x
x
J N
X
— ' xxx '
. o x X
. N_Scora highh- ol ) )?( . -
XXX oy X
X .
X
o X
-1 X . -
x . -
X : o
Ll 1 ! L1 i .1 :
T750 - 800 850 900 950 1000 - 1050 1100 1150

ST highy,

~—

. - The above plots indicates that the thicker areas are normally distributed.
[ o : '
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Appendix 3.

Sandbed 11C

For Dec 31 1992

| C-1302-187-E310-041 Rev. No. 0

Data from 1992 to 2006 is retrieved.

" Sheet No.
f1of 25

page = READPRN( "u: \MSOFFICE\Drywe]l Program data\Dec. 1992 Data\sandbed\DATA ONLY?\SBI 1q txt"

Points 49 = showcells(page 7 0)

Poinis 45 = | 0.847

nnp = convert(.Poiﬂts ‘.‘9_,7) |

- 0.941
1.105 -
1.091

0,845
0.941
| 0.603

" Data’

0.839 0.806
1.044. 0.997
1.175 1.018
0.845, 0.794

‘0429 0863
0.817 0.858

0.893 0.905

~ The thinnest boint is captured

The two groups are named as follows:

pomts

No 15wCells =

Cells := deletezero cells (rmn ,No C’ells)

® measured

p.l measux‘ed = 908.83

Hhigh t’neasurecl-'d =

_ ch_igh measured g

_Standardhigh

W

eror

low

= mean( Cells )

pomts

o ? measured,

mean (hxgh points) '

Stdev (high’

*chigh

points)

measured

,Jlength (hxgh pomts)

10917

0.975
0.942

0.833°

0.87
0.839
0.901

No patacells =

Point ¢ = nmn
54 4

= LOWROWS(nnn No cejjs » StopCELL)

le_ng1h (low points)

0.776 0.86
1.076 112
094 0874
.oasas: 0.838
085 085

0.876 0.879.

0913 0.877

StopCELL :=

length( nnn )

Dates,, = Dhy yw( 12,31,1992)

09281

1.045
0.896
0.87
0.827
0.854
0.845 |

) Points = 776 .

21

. i ] ’ 1
nnn = Zero oo (mm + No DataCelis 43)

:._" e

" No gpps = length( Cells)

| _ o .
high Joines = TOPROWS (nnn , No ey s StopCELL)

No pighCeils *=

deletezero cells (Iow pomts ,»No lowcdls)

length(htghpmms) SR

hlgh points = deletezero cells (hlgh pomts +No hlghCells)

= Stdev( Ce]ls )

Standard ..

ermor, T T -
J_N*’ DataCells

O measured .

plow meésur_edd = mean(low points)

clow

Standardlow

measured

CITOI'

= Stdev (low

pomts)

aglow meas'ured

,J length (low pomts)

OCLR00019374
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For 1994

C-1302-187-E310-041 Rev. No. 0 . Sheet No. -
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d=d+ I

page = READPRN( "UMSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\DATA ONLY\SBIIC.4xt" ) |

Points 49 = showcells( page ,7,0)

[0
0

1.042
Points 49 = | 0.836
0.823
| 0.855
| 086

0 .
0
1.085

"0.846

0.842
0.836

0.874

nnn = convert (Po;nts 491 7)

Data

0

1.042

0.945
0.795
0.873
0.862
0.899

0
1.095
0.938
0.828
0.872
0.824
0.876

0
1.036

-0.938
0.833

0.837
0.872
0.88

: .Datesd i= Day year( 9,2§, 1994)

" 0.855 0.866 |
1003 '1.032
0.895 0.889
0.843 0.869
0.822 0.79
0.857 '0.823
0.84 0851 |

‘Nopatacells *= length(nnn)

The thininest point is captured

A

No lowgell = length (-low poims) '

. Cells := deletezero g1 (nnn ,No Ce]ls)

. The two groups are named as follows:

" oW poings = LOWROWS(nnn, No ceyyg, StopCELL)

Point Sd = nnn

4

StopCELL = 21 No cejis .= length{ non )

oW points = deletezero cepjs (ToW poings + N0 foeils)

high poings = TOPROWS (non; No gyjg» StopCELL )

No pighCells *= length (high points) _

high poings = deletezero cells (high points * NohighCells)

: : . o . % measured |
o p'measur edd i= mean( Cells ). L measuredd = Stdev( Cells) . Standard crroi'd R
' o o 4]1_‘-’0 DataCells
Jihi := mean{ high _: ' . S
ghméasmedd : ( - pomts) .mow measured, *~ mqap(low pOims)
 chigh = Stdev (high i e | - -
ohigh mpasuredd ., ( g pomts) clow measurcdd = Stdev (low points) :
chigh - '
Standardhigh = mcasuredd 1o 1heasured ”
g t =]
! ! errory l i Standardlow o '
,‘fcngﬂl( 1g points) d ‘\l]ength (]ow pOiﬂtS)

OCLR00019375
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- "'-.. For 1996 - - ' - L di=d+ 1

page = READPRN( "U: \IVISOFFlCE\DrywcH Program data\Sept.1996 Data\sandbed\DATA é)NLY\SBlIC xt" )
Points’ 49 ¥ = showcells(page 7 0) Dates, = Day year(9 23, 1996) R N
Data : : VL o
1038 0928 1002 0942 114 ‘lemiies) . o .
1058 1195 1075 1168 116 = 1112 0962 | . L - o '
_ 1031 1104 1169 0983 . 01965 0.889 0845 | - e,
Poiits 4o = | 0855 0903 085 078 0913 077 o |. |
0.869 0.527 -0.922 0.894, 0.896 051 0.837
0928 0.878 0874 0.878 0.862 0915 0.906

| 0917 0924 10899 089 0.874 }o.aa4 0.917 | - o R .

i 1 ' ] {
nnn = c_onven(l’oints 49+ 7) . NopataCells ='length(nmn) :
" The thinnest point is captured Pomt 5, = nmn, ' , _
The two gljdups are named as follows: StopCELL =21 No Cells = length( nnn )
low poings = LOWROWS (nn, No oy » StopCELL ) high pom = TOPROWS (nnn , No cope smpCELL) r
No := length(low _:. ' —
]OWCCuS . ( Poms) . . . ) NO hlghCeHs - ]eﬂgﬂ') (hlgh points)

Cells 1= deletezero _ . (mnn , No (g - . o
} cel_ls_( . Cells_) ' low- points = deletezero oo (]o_w points ’ No IowCells) . .
.+ high poines = deletezero goyyg (high points’» No highCells)

% measured "

= mesn( CeHs) S measured, := Stdev(Cells)  Standard error, =

N ,JNo DataCells

-plow measured = mean(low points)

f‘measured
Hhigh easured " = mean (high points)

. oﬁigh = Stdev .h"iéh ; o =
& measured | : ( _ pomts). . | ' clow measured, Stdev (]_"W._poiﬁts)'
.<.rl'ngh measured,, - | _ ' | clow measured

Standardhigh = Standardlow
Jl?ngth (high points) -

€rror,

.

CTI‘OI‘

,j length (low pomts)
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For2006 _. S d=ds1
page :=' liEADPRN( "U:\MSOFFICE\Drywell Program data\Oct 2006 D'ata\Sandbed\SBllC.bd" ) '
 Points 49 = shche]]s( page'., 7,0) | Dates 4 = Day year( 10,18,2006) §
' ‘ : " Data SRR .

0 0771 0803 0912 0767 0858 0.886]
1056 1.046 0984 1094 1036 1118 '.029
1073 1113 1.002 0935 -0.942 0888 0.853
Points 49 = | 0.837 0836 079 0874 0834 0846 0838
- 0.85 0825 0869 0.889 0.833 0866 0.875
" |oss6 084 0864 -0820 0872 0876 '0.844
| 0.861 0.877 0.879 0885 088 0.849 0.876 |

nnn .= convéﬂ(Po{nts 49 .7) : _ : No patacells = lenéﬁg(_nnn-)
- The thinnest point is captured . Points = nmn, _
“The two groups are named aé follows: ' StopCELL- =21 " No s = length(non)
oW ioings. = LOWROWS (nm , No ggpe smpCELL) high points 1= TOPROWS(nnn No Cells» StopCELL)

No lowCells = leng(h(low pomts)

Cells = deletezem cells (nnn No Cells)

low points = deletezero cells (low points’ No lowCells) a

- No pighCells = length (hxgh pomts)

h‘gh pomts = deletezero ooy (h’gh pomts .No hxghCells)

. % measured 4

= mean( Cells) mieasured = Stdev(Cells) . Standard . =

: pmeasured _ 3 _ " error, T T—————
c o - R _.»\]N"DataCeHs

phlgh measmed = mean (hlgh pomts) - plow measuredd = mém(l_ow'poi.n.ts) |

ohxgh measured, Stdev (hxgh P°iﬂf5) olow measured- = Stdev (]aw Poinfs) |
: . ] d )
- di:' o ohigh measured olow measured
Standardhigh oy = l = : - Standardlow errgy =
. . J:ngth ( igh poims) . Jlength (low poi ms) .
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" Appendix3

Below are the results
1}

" 908.83
804.238
051.082
898.25

! measured =

969.667

- | 982214

phigh =1 .

_mcasu@ | 1.0429 103
958.3

859.692
- 850.25

883.036
| 855.357

_ How measured =

" C-1302-187-E310-041 Rev. No. 0

) Sheet No.
' 150f 25
[} ', 1
i
' ]
M}
»
- o - b }oa .
_ 37 . .
| 193e10° |, ' ' .
o 1.995+10° 776 - T ,
ates =
'3 0 - g e, 4
1.997+10 Foint5 = | ; . ‘
| 2007010° | Lo
' 16T - “
. _
' ' 13.414
. @ ! ' i A% .
I - Staridard 11.742
. ar =
¢ emor 1 15.102
' ' 12.843 | .
t . .
93.897 .
_ 82.191
o =
measured = | 105915
. 89.898"
‘ .
' t
.‘t !
; 23.832
109.211 73365
nigh 1 87.424 Standardhigh gy, = p1ad
. ONIgN measured = neq - : - -
98.251 | 26
. 112.838
32.576 6 '38.9
. 23.629 ' | 4466
OloW measured = | gggpy | SENGARIOW error = f o
23.008 4348

OCLR00019378
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Total peans :.=.’°“’s('l mcasured') . Total eang = 4 , \
. : :
last{ Dates ) _
- : 2
SST 3= Z ' (I-l measured, mean(p measured))
i=0 - .
last( Dates ) . . b . o
o ! : “\\2 . . .
SST low, = Z (plow measuredi - mean(u]ow measurcd)) . ‘ . ,
' o i=0 . : '
! Jest(Dates) )
P — ! . : .- _ 2
SST pigh = Z (uhlgh measured, ~ mean(p.hxgh measixred))
' ci=0 - _ _
. lﬁst( Dates )
. Q i . N\ \2
SSE = Z ('rl measured, ™ yhat (Datm A measured)i)
i=0 : | .
l b last( Dates ) )
. _ ‘3
SSE oy = Z (plow measured, — Yhat (Dates , Wlow measurcd),)
. _ red, ;
o i=0 ! - '
 last(Dates) o _
. — R . . - . N2
. SSEm = Z . (uhlgh memdi - yh-at (Dales.uhlgh measurcd)—i) .
. i=0 - -
- - last(Dates) _ : -
- ' : . TaN\2
. S8R = Z (.yhat(Dates 1 measurcd)i = mcan(p. measured))
. i=0 ; : )
_ last(Dates) - . o
SSR jow = Z ) (Yhﬂ_t (Dates  Hlow measurcd). — mean (plow measured))z'
. . 1
i=0 o
_ _last(Dates) . -
'SSRhigh = Z . (yhat (Dates , p]_'u'gh measured) - mean(phi'gh measured))z-
. . 1
: . i=0 o : : : : g

OCLR00019379



Appendix 3
. ' .

DegreeF /ss = Total o)
] (]
MSE i= —or___
. . DegreeFree ss
'
Stendard oo, = MSE
f
[
MSR = —SSR
: DegreeFree
MST = _S.S_T__.
\ DegrecFree o

C-1302-187-E310-041 Rev. No. 0

-2 Degrce}"_‘reereg =1
. ©  SSE
MSE |, = ——2%
. i DegreeFree ¢

Standard lowerror = ’MSE low'

Test thé means with all points

o = 0.05

MSRow =
DegreeFree reg
. SST
MST,,, = low
- DegrecFree o
F Test for Corrosibn .
F ) - MSR
actaul Reg . MSE

DegreeFree o, = Total .. . — 1
. 1)
: SSEy:
i DegreeFree -

Standard pioherror = JMSE high

MSR _PRuigh
high * DegreéF TE€ reo
: SST,.
o high
MST hi gh P

DegrecFree ¢

'Fcﬁtical_;rcg = qF(l -, DegrceF_mg reg ,DegréeFrcc ss)

F actaul Reg

quo _reg " F

cntlcal__reg

' _ —
F ratio_reg = 446010

Therefore no conclus:on can be made as to whether the data best fits the regressmn model. The ﬁgure

below provides a trend of the data and the grandmean

Sheet No.
17 of 25
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*'“”""-"‘_.the low points y E vy

. F Test for Corrosion -
"
F actaul Reglow = MR low _
. Y actaul Reg.low
, MSEjow ' '
: i
F critical reg qF(l - DegreeFree reg,DegreeFrec sS) .l
- . Factaul Reg.low - o
l:ratio_rf:g.kyw "—]_:'—""‘ :
, critigal reg
) : 1 1_3 . : i
o k:rauo _reglow = 1.892¢+10

'
N
]

The conclusion can not be made that the low points best fit the regression model. The figure below
provides a trend of the data and the grandmean :

Test the high points
. ‘ __,.) P F Test for Corrosion
. ] . ) o ] )

S = MSRpen
3 : actaul | Reg. T
‘ _  MSE piop

F cﬁtical_@' = qF(l ~ @, DegreeFree ., , DegreeFree ss)

' - F actaul _Reg.high -
1:ﬂmo ) Teg. hlgh = _F—_* . ’ '
_ -+ critical_reg .

F ratio_reg.ﬁgh = 0012

'herefore no conclusion ¢an be made as to whether the data best fits the regression todel. The ﬁgure
ielow pnowdes a trend of the data and the grandmean

-t e cwma 4

'18 of 25

OCLR00019381




—— e = e wirgws 19

t, . . - : a 19 Of.25

.‘g-;;'..':'-?wing will plot fhe_ results for the overall mean, the mean of thinner points, and the mean of fhi_cker.

it ; ' e . .
i=0.Total poone— 1 .
' bgrand me;xsured i = m.ean(;.L '_neés“"’d) oo .O'grand measured ‘= S‘_d‘?v-(" measured)
- GrandStandard oo, 1= i n-d measured . | .
: Total me nk _ .
 ogrand oy measured = SV (HOW megsurea)  WOWhETN peggreg = m“.“(_.wéw messurcd ) : ' |
Ggan ]owmeasu@ o .

. GrandStandard e, =
T . _ _ ‘JTW‘] means

{
I ' - oy ~ phighgrand! = mean( fthigh ;
ogrand pishmeasured = Stdev (“}_"ghmcasured) - measured, ( ) m“““"d) :

_ ogrend bt measured

GrandStandard higherror =
: ,’Total means

e minimum required thickness at this elevationis  Tmin _gen SB, = 736 .(Ref. 3.25)

i) 1100 T 1 T T S T
. i
' +
- D000 f - -
mpssured s’ - T .
X X X + - - -
“Herend peacured : X +o
MHED measured | X - ' )
+ o+ 900 o X I:l - . _ X
oW meacured ) : : :
ooQ . _ = o o o
phighgrand e, oyreq
. -plowbgrand oo e 800 p~ -
Tmin_gea gg .
ov—— :
700 - -1
L R L 1 Lt
1992 1994 1996 1998 2000 2002 2004 2006
. : " Dates .
jigrand measﬁredo = 9]1_5.1 . GrandStandard .. = 13.029

(' .mea.n(ulow ﬂ_leasured) = 862.084 GrendStandard Towerror = 7246

mean (phigh meuoureg ) = 987.998 * GrandStandard pioporroy = 1859

OCLR00019382
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'The F Test indicates that the regression model does not hold for any of the data’ sets However for -
.conservatlsm the slopes and 95% confidence curves are generated for all three cases.

‘mg .= slope (Dates Ilmcasutcd) Yp = intercept (Dates ,uméasuma>

R o |

. ' . . [ . o
oo o ot )y e (o W )
. . Ty

-0

M jows *

_'m highs = slope (Dates , uhigh measured)

' y iﬁghb ::= intercept (Dates , thigh measmed)
i : N

ap =005k = 2 fEok-1 |
| Yo prodicy, = 1985 + £-2
Thick émqict = ms'}’e‘”"pre&ict_ + Yp
_-ThiCk l.owpr'edict = M ows YO predict T Y Towb ! o - !
Thick highipredict *= _mhighsﬁ(@' pi:edicf + Y highb

Thlck actualmean mcan( Dates )

. -sum = Z (Datc_s , — mean( _Dates_))z

i

OCLR00019383




-
For the entire grid
I

21 of 25

upper, = Thick predict,

o

. 2
1 - (ycarprcdictf'-' Thick ac_tualmean)

: . it : . ' .
"+ gt} — -—,Total ; - 2)-Standard -1+ :
( 2 . 1means error GG+ 1) p—
.lowerf = _Thick prcdic_tr - : § : e P
. N Oy Total 2) Standard ) 1 (yearpredictf" Thick actualmean)
o 4+ - qt{] = —,Tota .- -Standa; -1+ 4 - :
. : gl meas ! (d+1) sum
L] ) -
]
4
' )
+ * General area Tmin for this elevation in the Drywell
' (Ref. 3.25) -
T T T T T T T =T
(‘ ’ /
o ' 100 f~_ - . - ]
} - . \\‘————-’//
l Thick predict 1000 = .
upper . - o _
l ' . = —~0.839
SE . wf % 3 Mg
H measured :
°
Tmin_gen g
ssmamm—n 800 - . o
’——”.#“‘---—--‘.__.h\ﬁ_.‘—‘ ° .
ema——— \._\\ .
. . 100 r . . ., ‘.k“\\ . . ) A
: el
. .\\-. .
e
& 1 1 ] 4 L 1 Lo ]
1985 ' 1990  1s8s 2000 2005 2000 2005 20200 2025 - 2030
YE&F predicts YE8T predicts YS3F predic1» DBIES, Year predicy» YEAT predicts YO predict '
i
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]
) ]
.Forthe po}nt_é wh_fch are thicker ' ' . _ ' .
. N : - '
upper = Thick highpredict -~
(1 oy T. . 2)-8 i - o (y‘."a"predictr-‘ Thick actualmean)
.- . +qt{l - — ,Tota - .Standard 1.: -1+ + _ .
> means"_ hlgh§H0r | TPEY) T am
, .
]OWBI"f = Thick highpredlctr .
‘ . . . [ K . . 3 - 2
ll(‘ 2t Tot 2) Stondard iy (1 4 — ) (ves preicy, ~ Thick sctvamean)
+-lqt{l - —,Tota - 2}-Stan : N § i p— A : . _
. 2 means hxghem?r (d+ 1) " oum
T T T T
1300 N
. t . :
L T 1200 f~
' Thick highpredict . . _
— nekF : . : : - .
uhigh easured ’ - ' '
@ oo o - m highs = ~1914
lower ] . ) . . _ S
— 1000 f~
Tmin_gen gp
]
L 900 }— -
soo_ ’ . S : . . " : 1 -
/""-‘_‘ ‘*\\.~ , . .
en— ™~
. |_ i 1 ‘}\‘ []
1980 4. 1950 - 2000 - 2010 2020 2030

" Year pregicy» Dates, year preqict, Year predicts YOor predicy
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v © -230of 25
[} ’ ' ]
v
For the points which are thinner . ' : o '
R ] . . . . . . . ‘
- upper, = Thick lowpredict, * : . _ . . . . o K
. e
. . ¢ ' ! . . . B . 2 . .
t(l 1 .T tal 2) Standard ; 1 (yearpredith_ Thick a(’:fualmwn) !
+ qt{1 - —, Total oo —~ 2 |-Stan s £ ; __
2. means ~ < lowerror (d+ 1) p— .
[ . A . , , - |
o . .| . ' , -
" ' W T 'Y '
lcwerf = Thick lowpradictr . _ o . . . . - . .
i
. ] . ) . = Thick 2
%t ! ' .1 (yearpl‘edlct, ¢ actualmean) :
+~| qt{ 1 — —, Total - 2 |-Standard ¥ I .
: ( 2T towemor " T ta+ 1) —
! ' .
1 t
' ]
. .
i i T T
() 1000 [~
1
950 [~ )
Thick jowpredict . _ ' Miws = 0308 ~
MoV pepcreg 900 - ; i '
ooo _ o .
lower .
. upper . 350 - DD O
"~ Tmin_gen gg : :
_ . .
800 - - ]
750 |- : _ "‘-\\ a
' | c— ) ’ T :
\\\
1 1 1 1 e
1980 199 - . 2000 2010 02 2030

¥ear predict» Dales, Year predicts Y2 predicts YeOF predict

(3 |
The section below calculates what the postulated mean thickness would be if this grid were 1o corrode at a
minimum observable rate observed in appendix 22. . .
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: : . Rate min_ observed =69 .
. . . ' . L]
) .
B . L]
Poswlated peanthickness = H measured, ~ - Rate, min_observed"( 2029 — 2006) : '
[ [ ' . . .
Postulated meanthickness = 739.55 - which is greater than

Tmin gengg = 736 .
. 3.

_ Tre following addresses the readings at the lowest single point :

) last( Dates ) _
SSTpomt Z _ (Point 5~ mean(Point 5))2 .
o ' .'= 0 : T SSTpgi s 6904-10
'
.- "last([?at‘a):
. — - _ g . 2 .
SSEpom = Z (Pomt 5i .yl.xat(Dau_:s_.,Pomt s)i) . . | SSE point = 6.585+1 05
i=0 _ : : ' .
. Ias!(._Dates)_ ) - : .
TN e — . . 2 . : 4
{ ) SSR point = Z . (yhat(Datm,Pomts),_ ~ meanPoint 5)) : SSR point = 3.194010
S : =0 : . .
' SSE. i .
" — pomt -
MSE _ ., = d— - . : .
. point L DegrecFrécss ' MSR_. ., = SSRpomt ) . SSTpoint
. pout DegreeFree MST point =
' reg po - DegrecFree o4
StPit gy = MSE pojy StPitg,, = 573.803
MSE_ .. = 329210° MSR = 3104010 0 MST_. = 2301010°
_ point ~ : Tpoint T 20 ' ' point ~ .
F Test for Corrosion -
F o - MSRpoint '
actaul Reg '~ Tram .
MSE point
Fo. - Factziui_Reg
y “'ratio_reg ' —F' T
' critical reg

F ratio,_reg = 5241010 7

Therefore no conclusion can be made as to whether the data best fits the regressnon model. The fi gure
below provides a trend of the data and the grandmean
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Tmin_local SB, =490 . (Ref. 3.25)

Locat Tmin for this elevation in the Dryweli
Curve Fit For Point 5 Projected to Plant End Of Life

1200 I L} . T-
X
1000 [~ -~
Poim 5
mm__lom sg 00 - R A
x ' X
600 — -1
1 1 )
2000 010 " 2020 2030 .
Dates . ’ 3 g

year predict,'-, = 2.029'10

The sectron below calculates what the postulated individual thickness would be if this point were to corrode
ata mrnlmum observable rate observed in appendix 22.

Rate ymin_observed =69

Postulated p;oppess =P oint 5,” Rate rin observed (2029 - 2006)
Postulated gyicinces = 6083 which is greater than - - 1 Tn-tocal g, =490

The section below calculates what the postulated corrosion rate necessary for the thinnest individual pcmt to

reach the local required thickness by 2029.
minpoint = 767 year predict,, = 2.029-1(_)3 : Tmin_local SB,, = - 490
]
o minpoint~ Tmin_local SB,,.,)
required .. = S— — _ _ E .
_ (2005 - 2029) required o =~11.542  mils.per year -
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Appendix 4 - Sand Bed Elevation Bay 13A

October 2006 Data

The data shown below was collected on 10/20/06. - - L
. P |l o o ) | . - . :
page = READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2006 Data\Sandbed'SB13A.txt" )
Points 49 i= showcells( page,7,0) ' - = - - s i

0887 0833 “0.887 0908 1.046 0951 0922 ~
- | 0823 0883 0774 0826 0897 087 0.783
'l 026 0913 0798 0823 0746 0759 o768 |. !
- Points 4 = | 0.845 0.895 0875 0848 0788 0799 0852 .
0.88 0811 0.861 :0.869 0.798 0.846 0.84 ' _

0.816 0813 0.869 0924 0.824 0.785 087 | L
0.801 0.834 0763 0.838 0.895 0.885 0.863 | '

Cells = Corivext(l’ointé 49.7)
) NO Damceus length( Cells )
The thinnest ponnt at this location Is at pomt 15 shown below -

* minpoint = '“i*‘(P°i“‘s49) L | S
" minpoint = 0.746 . =t

Cells = deletezero cells (Cells »No Dauiéells ) '

Point & is much thicker than the mean of the rest of dnslnbution Theréfore the di strlbution of the grld without
this point will also be investigated: * - o '

Ceusm = Cells- .
Cells m-- in '-5 =0
‘Cells = deletezero cells (Cells min5® N° DataCells)

No'pataCells. miins *= length (Cens mms)

OCLR00019389
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] N . . - . .

.Mean and Standard Deviation .

ro O aotual = Stdev( Cells)

Sheet No.
-20f 16

= mean( Cells) _ ¢ = 57413
K actual - M potual = 845796 actual = =
" Factualmins = .mem (Cells minS_) ' d actual.mins = Stdev (Cells rhinS)
Stdandard Error ' .
: O actual ' : - :
L © Standard g T e _. _ Smnqardmor= 8202
. : : »J No DataCells -
a actual.min5 l '

Skewnéss

. . (NO DataCellS) 'Z_(Cells - uactual)s .
y o Skewness = : tual . i
| (No DataCetls = 1) (No Datacetts = 2)*(® actual) - Skewness = 0.743

. 3
1 . ,

(No DataCelIs mmS) Z(Cells min5 ~ M actual.min5 )

:Skem min§ =
(No DaaCells.mins ~ l)f(N° DataCells.minS = 2)( actua].mmS)
' Kur_toSls
L ' No paacetts*(NO DataCells + 1) Z(C"“s "actual)4
Kurtosis =

(NO pataCells = 1) (No Datacetts = 2)* (N Dataceils = 3) (° actual)

Standard .
| chor.min5 = - - Spandard grr o mins = 7211
L ° DataCells .min5 _ _

'cSSmins = =0.011

© 3. (N"DataCel]s - 1) o | o Kurtos:s- 1.696

(N° DataCells ~ 2)-(No patacells — 3)

. . e ' y o Y
No pataCells.mins* (NO DataCells.mins *+ 1)'Z(C°“S min5 = ¥ aétual. mms)

S
r 4

Kurtos:s 5 ¢ -
(N° DataCells.min5 ~ 1) (No DataCells.min5 ~ - 2)-(No DataCeﬂs.mmS -

3 (NoDamCells min5 ~ 1) .
M Y — 2)- (Mo DaaCellsmins = 3)

3)- ( actual.mins )

Kurtosiss = —0.748

~ OCLR00019390
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. L
Normal Probability Plot’
' In a normal plot, each data value is plotted against what its value Wwould bé if it actually came
~ from a normal distribution. The expected normal ‘values, called normal scores, and can be. .
tlmated by first calculatmg the rank scores of the sorted data. - \
) e

A L o . ' L} i

o ‘ ' :

j = 0. last( Cells) st = sort( Ce]ls) !
4

Then each data point is ranked. The array rank captures these ranks' - - ! - '

T . ) ot N ¢ .: . . :

. -—"——‘9, '_ . : .

riEjel ' Z(s"t“‘rtj)fr | o o
i rar:Kj = N _ ¢
e ' i ' !
| .
! )
rank ¢ [

Pi rows( Cells) + 1

" The normal scores are the correspondmg pth percentile points from the standard
normal distribution:
xi=1 | N_Score, i= root[ cr’norm(xl) - (pj) .x]

~ OCLR00019391
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Upper and Lower Confidence Values

The Upper ‘and Lower confi dence values are calculated based on .05 degree of confidence "a"

" No pataCells = length( Ce]ls)

o :=.05 | To = qt[(l - -—) N°DataCeHs] Te ='2_01,
. . 0 s N . ) 3
P — - ¥ actual S
Lower 95%Co“ - p. actual — TO  e—o Lowergs%con —- 829.314 .
J’ No pataCells- '

.
- — actual
Upper 95%4Con = M actual + T

. Upper 95%Can = 862278
. . JNopascens .

These values represent a range on the calculated mean in which there is 95% confidence.

Graphical Representauon ’

Distribution of the "Cells” data points are sorted in 142 sténdard deviation increments (bins) within +/- 3 standard
deviations

} o
Bins = Make bins (ll actual' @ actual)

Distribution = hist( Bins, Cells ) :
Distribution =

The mid points of the Bins are calculated

) ' _ Bins, + Bi Y
k=011 _ Midpointsk:=( ‘fzms““)

‘The Mathcad function pnorm calculates a portnon of- nonnal drstnbutuon curve based an a given
" mean and standard dewatlon _

normal curve, *= pnorm (B’_"si B actual + © actual)‘

- aonnal c':urvek *= poorm (Binsk+ 1+ P actual » © ac_tual) — pnorm (Binsk +# actual’ o .actual)'

normal ;e = No pagacells -nommal o e
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Results For Elevatlon Sandbed elevatlon Location Oct. 2006

The following schematic shows: the: the distribution of the samples, the normal curle based on the actual

mean and standard devnatjon the kurtosis, the skewness, the number of data points, and the the Iower and

upper 95% confitlence values Below is the Normal Plot for the data. . : ’

Data Dlstr‘lbutim; ' : b ,_

T T I | MR 1 -|' . _ uacma|='-'a4§.796-

1] S ) ' ha ' .
_ o :Ji : oo ?actuall": 51413 !
. Al LR} :

" Standard gpro, = 8202

]

_ -nl?istribuﬁon 61— / i . -7 Skcbvr_less = 0745
. nomxalm:, . ' : :
. o / ' — Kaurtosis = 1.696°
. - . )
. Skewness ;s = —0.011
2l - o !
R 7 1 L Kurtosis g =_"0.748

650 700 750 800 850 . 900 - 950 1000 1050 o
Midpoints, Midpoints - . : 1

Lower g504Con = 829.314 ! Upper g59,Con = 862.278 . '

Nermal Prpbability Plot i
3 T T T T ) T
2} k.
% x
| L ) f%,z . .
e 25 B -
X X x . . g(ﬁ s C l )
-t} ,2?08( ) -
-2+ ’ x. ) . . . .J
- L L 1 L 1

700 750 800 850 900 950 1000 1050

s

" “This distribution is not normal when Point 5 (1.046 inch) is included. However when this point is excluded form
the distribution the remaining grid is normal as illustrated by the Kurtosis and skewness values.
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Data from

For 1992

Sandbed Location 13A Trend

the 1992, 1994 and 1996 is retrieved.

Dates, 1= Day yegy((12,8,1992).

6 of 16

d=0.

"page- := READPRN( "U:WSOFHCE\ny'chI Program data\Dec. 1592 D:_:ta\sandbed\Dat’a Only\SB13A.txt" )

Points 49 i= showcells( page,7,0)

[ 0.885
' - | og14

0.869
1 0.827
| 0815

0.762
.Points 49 = | 0.86

0.979
0.856
0.903
0.884
0.807
0.813
0.84

mm- = ;:on;/en (Poims' 49+ 7)

The thinnest point is ca.pturec‘i

Data

'0.857

0.778
0.813
0.872
0.854

'0.878

0.77

0.886
0829
0827
0923
0.892
0.925
0842

1013
0.398
0.761
0.79
0.805
0.828

0914

1.041
0.871
0.771
0.798
0.858
0.784
0.879

10691
0.794

0.826
0.876
0.84

0.868

0.879 |

No Damcens = length( nnn )

Pomt 18d = nnn

Cells. ;=" deletezero oopyc (nnn, No i ceprs ) -

! measured ’ :

= mean((Cells)

0 neasured = Stdev( Cells)
sured

Standard exror, =

Point 5 = 761 -

" "measun:dd :

‘JN° DataCells

OCLR00019394




P . 70f16
. ] . '
'
o For 1094 . ' ' . Lo La=den
-page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\Data Onl\\SBI3A.&xt" ) .
y ' . .
Dates, 5'Day yeor( 9,14,1994) . - :
) _ ' . I-
Points 49 := showcells(page,7,0) ' ' . _ . . R , 4
) . [N . oy f
: ' o1y 'Y
' Data . o . . . L
. ) ‘ ]
' i 0.869 0.842 'q,ssd 0.845 1,019 " 0.987 0.926 \ , .
1

v 10805 0826 0771 0823 0858 0.347 079
| o745 089 0803 0764 0752 0764 0.819
Points o = | 0.851 0.873 0861 0.853 0787 0193 0.845
" | o868 0793 0849 0877 0799 0847 083 | - . .
10822 0798 0866 0918 0.825 0775 0843 _ )
| 084 0834 0762 0.793 0879 0865 0.862 | .

‘ nnn = oonven(Poims 49 7) No DataCells = lenigth(nmn ) .
! | ‘
The thinnest point is captured -Point 1 1= nnn, '
Cells := deletezero oo (nnn.No Dat';xCélls) - I o N .
L . S - O measured ..
P measured = mean( Cells). O measured -~ Stdev( Cells) Standard . = d"
red, d , error; T ==
' Jﬁ- © DataCells -
i

OGLR00019395



For 1986

i
i

éof 16

d:=d -.|-'1.

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\Data Only\SBI13A.txt" )

Datmsd_ = Day yeaf( 9,16,1996)

C Points 4 = showeells( page.7,0)

o [ 0.873
P - _ 0.823

- ' Points 49 = | 0.848
' - 0.893

| 0.927

nnn :='g:onvert(_Point§ 49,7)

0.743 -

0.828

" Data

0.838
0.83

'0.897

0.864

0.859.
0.865
0913

The thinnest point is captured

0.866
0.756
0.838
0.857

0.851°

0.8
0.767

. Point lsd ‘= nnn

Cells i= deletezero ..y (nnn , No DataCell_s)

1-

-0.839

0.809

0.769 .

0.865
0.878
0.951
0.86

1.049
0.867
0.774
0.825
0.794

0.828 -

0.885

0.999

0.943
0.778
0.793 .

0.843
0.771
0.917

0958 |

0.794
0.809

0861 |

0.821
0.838

0875 |,

NO pataCeils = length( nan )

M measured, = mean{ Cells) © m'ewd i= Stdev(Cells) . Standard én'ord" =

o measured,

:JN° DataCells

OCLR00019396




Appendix 4 - ., . C-1302-187-E310-041 Rev.No. 0

k]

For 2006

Sheet No.
9of 16

di=d+1

page := READPRN("U:\MSOFFICE\Drywell Program data\Oct 2006 Data\Sandbed\SBI3A&t" )~

; Dates

Points 4g :=. showdells( page 7, 0)

'  Data

1 0.887 0.833 0.§87 ! 0.908
l . | 0823 0883 0774 0826
076 0913 0798 0.823
Points 49 = | 0.845 0.895 0.875 0848
' 088 0811 0.861 0.869
0.816 0.813 0.869 0924
| 0801 0834 0763 0838

mﬁ = convert (Poiﬁts. 49> _7)

. The thinnest point is captured

Point 1 8d. =,

"Cells = deletezero . 3¢ (nnn . No Dat;aCells)

llm. red, = mean(Cells)  © measured, = Stdev(Cells) ~ Standard e;m'rd- =

g

- No patacells =

;Dayyw(lo,'ls,zoos) e o

1.046 0951
0.897 0.87
0746 0.759
0.788 0.799
0798 0.846
0824 0.785
0.895 0.885

length( non)

0.922
0.783

0768

0.852

'0.84

0.87

0.863 |

C measured ’

:J ; i° DataCells

OCLR00019397




Appendix 4
)

o= 0._05

Sheet No.
10 of 16

C-1302-187-E310-041 . Rév. No. 0

Below are matrices wh:ch contam the date when the data was collected, Mean, Standard Devnatlon Standard

E|70r for each date.’ ) . \
1993010 761
' | 199310 Point g = | 752
Dates = 3 . 774
1.997%10 246
[ - q. 3 i
| 2.007010° | ‘.
' ¥ . '
. 0554 66.876
_ 857.612 54344
_ : 1.763 o =7
e . _- 837.041 Standard error ' measured 61.819
' ¥ measured; ™ [ g53 061 . 8831 .
e . 2202 | 57.413-
-845.796 , L
- Total yeans = mws(u mcasurcd) Total peans = 4
L .- : last( Dates ) .
T : - _ 2
b e _ (" measured, mean measmd)) SST = 242.403
.
. last(Dates) o - :
o . -\ \2 : )
SSE = Z (“ measured, ~ yhat (Dates .t measured)i) SSE = 229.789 .
i=o0 . ' :
. last( Dates ) . - .
SSRi= ) (yhat (Dates , 1 megured) ~ mean (M measured) )’ SSR = 12614
Y o o .
DegreeFree o ‘= Total -2 - DegreeFree reg = 1 chreeFrcc st = Total means -1 h
MSE = 5B MsRi=— SR Mer = SST
DegreeFree ’ DegreeFree reg : DegreeFree o
StGrand ¢ := {MSE SiGrand ., = 10.719

F Test for Corrosion

F ) - MSR
actaul Reg "~ MSE

OCLR00019398



Appendix 4 . |' .C-1302-187-E310-041 Rev. No. 0 o .~ Sheet No.
T o S 11 of 16

{
E ,cnucal | reg qF(l o DegreeFree

feg DegraeFreé ss)

' .F = FactaulR'eg : _
' ' ratxoreg TFo . ' Lot
cnhcal |_reg ‘s . ) o -
. oty e v T

rati(,mg-593-1o | L R

.Therefore no conclusnon can be made as to whether the data best fitd the regressmn model The f igure . '
below provides a trend of the data and the grandmean R _ il Y

i )
: N ' . &b .
l = 0 Total' means ' 1 [ ”gmnd measufed. = mean(umcas“red)
. t
ogrand measured = Stdev (ll measured) . GrandStandard rror, = ) _ |
. . - : H’Tota] means : .
' . |

The minimum required thickness at this elevationis  Tmin_gen gg = 736 (Ref. 3.25)

Plot of the grand mean and the actual means over time

i ) T 1 [
% N
- - - =
850 _ : -
X '
H measared
X X X . ,
Herend e psured .
Tmin_gengy 800 = | -
750 b ' ' : o .
e e
1 i 1 1 — :
1995 . 2000 . 2005 ' 2010
’ Dates .
HErond paqured = 848378 ' GrandStandard oo, = 4494

OCLR00019399



Appendixd4 C-1302-187-E310-041 Rev. No. 0 - Sheet No.
e - ' ' 12 of 16

[N ' y . ’ ) o : -
To conservatively address the location, the apparent corrosion rate is calculated and compared to the
miniglum required wall thickness at this elevation - ' ' ' .
m g i= slope (Dates " measmd) mg="0331 ypi= intercept(Dates " mw’md).y b= 1.50910°
t ) ' . . -t . c
The 95% Confidence curves are calculated

@, =005 k.i= 2029 - 1983 C f=0.k-1

e
Year predict *

1985 + f:2 Thick pregicy = ™ g"Ye&F predict + Y b

B
t

Thick ,.talmean = mean( Dates ) sum = Z (Dates g mean( Dates ))2
' . : . : ) ) i t
\ ') ) . © uppere := Thick prcdictf - .
| t(’ %t ot 2) StGrand gy [1 + — (3o predict, = THek atuamean)

R | - —, 10 - b ran . + " 1 - -

X . 2! means err. 4+ 1) ~ om

lowerf := Thick predictr

a, _ oy (ye“’pmdictf-" Thick actualmean)
. + -l qt 1—__.2-..Totalmm—-2 -StGrand .- 11 + ' .

+
(@+1) sum

_OCLR0001_9400




Appendix 4 .. | C-1302187-E310-041 Rev.No. 0 o "~ Sheet No.

- "130f 16
y ., ]
o |
' 1
Y
! N ’ 4
Location Curve Fit Projected to Plant End.Of Life ) . o
. ' ' ’. . .
1000 L I s B
. : _ | \ R .
] / . ' ' '
900 - o ‘ . . _ R )
oy 'Y
Lo S, n ‘
Thiek prcit ° " -03p1
800 |- — A S ~
upper | ot
oy . ) : _ 1 ) '
lower ~ ) . e ) ]
———— '\ ot ’ :
"B measured - ) : '
o . MoK ' : 7
Tmin_gen gp ) ' : \
L
: '
600~ _ e
[
500 | 1 . I L ] B v
1980 - 1990 . 2000 2010 2020 - 2030 ' .

“YERT predict» YO predict» YT predicls Dates. year pregice Y

Therefore 'ev'en though F-ratio does not support the regression model the above curve shows that even.at the
lower 95% confidence band this location will not comrode to below Drywell Vessel Minimum required thickness
" by the piant end of Iife. ’ _

The section below wlculates what the postulated mean thickness would be if this grid were to corrode at a
- minimum obsecvable rate observed in appendlx 22. _ _ S

Rate min observed = 69.

Postulated meanthickness = umeasureda — Rate min*obsoﬁod'( 2020 — 2006) -

Postulated | ooicqrecs = 749.196 which is greater than  “Trmin_gen g, = 736

~ OCLR00019401




Appendix 4
] .

€-1302-187-E310-041 Rev.No. 0 -

Thg following addresses the readings at the lowest single point" '

/

The F—Raiio is calculated for the point as follows

. .
last( Dates ) -
SST point = > |
=0
: ] Iast( Dates )
SSE‘pOiﬂt = Z
' L i=0
!
’ N
SSR
' i=0
- SSEpoint
MSE point *T o
. DegreeFree ss.
TN
!
'MSE pdint = 158505

StPoint .y 1= ’MSE point

(Pomt 18. mcan(Point 18))2
.. 1 -

(Poing 18~ yhat (Dat&s , Point ls)i)z

- S8R

MSR, . 1= __ pomt
point
] DegreeFree reg
“MSR = 127741

point’

StPoint o, = 12.59

" F Test for Corrosion

MSR point

F [ JONSE dusad
actaul Reg SE
M point’

F ._ Factau] Reg -
natio_reg <~ T
- critical reg

F patio_reg = 0.044

SST

last( Dates ) _ : ,
point = i _ (yhat(Dates,Pohn 18). - mean(Poim_ 18)>2
1 !

S poini

point = 4475
SSE iy = 317.009
SSR pging = 127741
MST SSTpoint

MST = 14825

'OCLR00019402
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Point .y 9imean =

ce e tme e e ec ccm e same = - | esewrnew suwe

H o " 150f 16

Therefore no conclusion can be made as to whether the data best fits the regression model The ﬁgure )
beIO\y prowdes a trend of the data and the grandmean’ T o .

= slope (Dates Point 4 8)

M point * pomt =1.053 '» ypomt = mtercept(Dates Pomtls) ypomt = 286101()3

The 95% Confidence curves are calculated

Point oyve = M poimt ywpredlct + ypomt \

mean( Dates) sum = Z (Dates — mean( Dates ))
' ‘ ’ i

uppoint, = Point curve, -~

. _ — — 5
! | ] o Total 2| StPoi . 1 (ye"pre_dictf" P omtacmalmeén) )
+ qt{ 1 - —, Tota - -StPomnt .- + --
q 3 means err -(d,+1)+ ) r— .

lopoint, := Point

curve,
+ - q - —, 1o +StPoint - + : h . e N
2’ means it emr (d+ 1) - sum
Tmin for this elevation In thie Drywell - Tmi =
Locgl . min ¢'>r.. see.va on the Dryw 'min_local SB, 490 _ (Ref. 3.25)
o Curve Fit For Point 18 Projected to Plant End Of Life
. ' Y T ————
s0f o : T 4
1 x _ . |
X 5 . _ _ : -
Point 15 - : o
xxx - ror - B ..
. Tmin_local g5 o . .
600 ~ -
1
500 - 5 o E 4
: ' - . 1
2000 2010 - 2020 2030
lopoint22-= 613.676 : ye"‘prcdictzzg 2_029.1.03

OCLR00019403



SIS : ‘Sncor 1o,

16 of 16

The section below calculates what the postulated individual thickness would bs if this point were to corrods -
~ at a minimum observable rate observed in appendlx 22.

Rate yin observed =6.9

Postulated gp,..1 o< *=Point 18,~ Rate on observed (2029 - 2006)
_ Tmin_Jlocal sp_. =490
3

Postulated ypicyness = 5873 which is greater than

The section below calculates what the postulated corrosion rate necessary for the thinnest individual point to
reach the local required thickness by 2029. _

minpoint= 0746 Year pregicy = 2.029+10° ~ Tein local g = 490

1000-minpoint— Tmin_local g5 )
- 23

required ==10.667  mils per year

required g 1= (2005 — 2029) - rate.

OCLR00019404



pendix 5- Sandbed 13D
k - ,2006 Data .

[d

3 data shown below was collected on 10/18/2006
page = READPRN ("U: \MSOFFICE\DrywelI Program data\OCT 2006 Data\Sandbed\SBl3C-D txt" o)

Points49 =

[ 1.114

0.95

0.986

1.005
0.96
0.944

| 0.996

Points 49 *= showcells( page,7, 0 )

1.117
1.041
095

: o|.91"7

0.907
0.947
0.939

Cells 3= convert (Points 49,7 )

.

1.132°

0.999
0.837
0.878

0.874

0.897
0.929

1.083

1.061
0.833

0.851

.0.874

0.887
0.958

No patacelts = length( Cells) -

l

1.068
1.007
0949
pou
0915
092

0.944

t:" '-“‘~.)thinne5‘t point at this location is point 49 shown below

- mmpoint = miﬁ(Poiuts 49)

Cells := deletezero .oy, (Qells »No DatnCells)

1106

1.088
0.958
0916
0.865
0.832

minpoint = 0.821

N0 DagaCelts += length( Cells )

1.119']
17

1.1
1.085
0.997-
0.905 |
0.892
0821 |

- OCLR00019405




Appendix 5 C-1302-187-E310-041 Rev. No. 0 | . SheetNo.
: 1 .
L - . . - 20f 31

Ly . ’ : . i i
i ' )

"Mean and Standard Deviation '
. / g ’ ) . X X N

il actual :='mean( Cells) W ,omal = 968.134 0 actual = Stde_v(Cells_) c actual = 90.136 '
St_andal!d Error

o
Stindard error actual

= : : Standard = 12.877
JNoDataCells S . o

[

-Skewne.;is

t - > .
oo o (NoDaCals) T(Cells -~ Wochar)®
b (Né DataCell'_s' - l)-(No Dﬂt_aCel-ls - 2)-(0 acmal)3 Skewness = 0.342
.Kun_osi's
l’ ’ o . —3
- Kurtosis := No DataCel!s'(N° DataCells ¥ 1) -Z(Cells - "wmal)

(No DataCells ™ 1) (NoDataCells - 2) (No DataCells = 3) ( ac:tual)4 Kuriosts = _0964

b 3+(No patacelts = 1)* , :
' (N° DataCells — 2)*(No DataCells ~ 3)

Normal Probability Plot

j = 0.. last( Cells) srt := sort( Cells)

——— 3 .
Crmjed Z(srt=srt)r
Cd rankj ——
' Zsrt-s,rtj

t
ranls :

Pj ' rows( Cells) +-1

X = 1 N_Scorej = root[ ciorm(x ) ~ (Pj) K] _

'OCLR00019406
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Sf';';_.]_d Lower Confidence Values
L i " ' )

] Upper and Lower confidence values are calculated based on .05'degree of confidence "a”
! \ . M

- A X . o - ) . . . c . ... a
0 = .05 _ Ta .—A_qt[ (1 - -5),48]._ Ta = 2.011 0 . . S
' A ] U T
' o S
. . . X _' ) ) . i »
L — . Yactual ! ' . . o . €
. Lower 9sy4con *= M actuat = T == Lower g504con,= 942294 . . o
' T ' JNobaﬁ&lls B ' ' e, : S
o - ! C S o ' b
Unwer - = + Ta- 7 actual A - -t .
pp 95%Con * pactual . N |Upper 05%Con = 994.074 . . T
S ' NopataCells . - _ : '

]

se values represent a range on the calculated mean in which there is 95% confidence.

phical Representation ' _ ' . . E I .

ribution of the "Cells” data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
~ations ' : : '
s

()

Bins i= Make bins ("'l aétual 0 actual)

Distribution = hist( Bins, Cells ) . _
’ ' Distribution = 8

mid points of the Bins are calculated

ki=0.11

mmal curve, = pnorm (Bi"sl ¥ actual> © actua])

rmal curve, = pnorm (Bi'.‘sk +1Mactual ,6 actual) — pnorm (Binsk +H acrual» O ac_:tual)

“':_.'_ __,7cuwc = No DataCells "hommal yrye

OCLR00019407
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+ Results For 13D
" The following,schematic shows: the the dlstnbutxon of the samples, the lnorma[ curve based on the actual
mean and sténdard deviation, the kurtosis, the skewness the number of data pomts, and the the lowerand -
upper 95% conﬁdence values.

.Data Distribution
' ' .'
T T T T T
' — | o W gotgl = 968184
0} . ' o : A .
] ’ . -
O otual = 90-136.
Ei,snibuﬁnn ' . Standard o = 12.877
normal crve . : to
sk ' 2 Skewness = 0342
. " Kurtosis = '_0.964
0 _ M_l \l\
e 700 - 800 900 1000 1100 1200 1300
v o o Midpoints, Midpoints - .
' . Lowergggcon = 942.294 Upper gse;con = 994.074
' . : '
. Normal Probability Plot
3 T T T T T —
2} X
X
X
o . JNE A
e
' : i - xX® L
N_-_Scumj o : *§% ] -
X X X ' T 9?80( _ o
a1k e - _ . .
X
-2 x' . -
'
-3 1 A 1 1 | 1

800 850 900 . 950 000 105 100 150
, = g . _
There is a'slightly thinner area of 16 points near the center of this location. Past calculations (ref. 3.22) have split
this aréa out as a separate groups and performed analysis on both groups. In order to be consistent with past
calculatlons this data. wnll be splrt in two groups and analyzed The entire data set will also be evaluated

OCLR00019408
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The two groups are named as follows: , Stoptop = 16 Botstar i= 28 I -

Tow

NojowCells = length(low.p")ims) No jowcelts = 21

points *

. o . . .
= LOWROWS ( Cells, No 13,4 , Botstar . L
. (  DataCells » Botst ) high oins =
oy ! '
. A I .
high ints = Add(Cells, No paacetrs » 19, length (high pognge ) » bigh potnys )
high points = Add (Cells +No DaaCells+ 20+ lesigth (high poims) , high poi'ms)

- - 1 . " .
high L iy = Add(Cells, No DataCells - 21 » length (lugh points) + BEH poings )

) " : ) . v . - . -
high points = Add (Ce_lls +NO DataCells - 22 length (lugh -poims) , high poim)

. 'high.pOlnts = Add (Cells +NO DagaCells » 27 - length (high poims)  high inoints)

high points = Add (Cen_s +NO DgtaCells 28, length (high poims) , high pdms)

low points = Ad(l (Cells +No paiacelss » 17+ lIength (lo_w points) , low points)

Iow poings = Add(Cells, No pacerts » 18, length (low Pm-n_ts)-s, 1o [oings )

low points = Add (Cells »NO paaCells » 23 » length (low poi_nts) , low points)

_low. points = Add (Ceus ,No DataClls 24, lmglh (low points) ,low p'oints)

“Tow points = Add (Cclls »No DgtaCells »25 » length (low points) ,low 'points)

.. — . ) ’ . . . - . /" .
1o pgipgs 1= Add (Celis,No DataCells + 26 » length (19w points) * W poings)

TOPROWS( Cells, 49, Stoptop )’ . Lo
. S S ‘

length-(high poinlsl) =22 .

leﬁgﬂl(lowpo'ims)' =27

" OCLR00019409




= a.hd Standard-Deviation ' : ' |

" plow actual = méan(_low points) o clow actual = Stdeir(low'poin's) :

, . . , : . . B . -
phigh gpar = mea?(hxgh poim-s) ohigh porya) = Stdev (high pcims) |
Standard Error . o - '

'
. clow : 1
. actual ch -
s . o chigh .
tandardiow .. * Standardhigh o, i= actual

foolorrim) )

Skewness

Nolow pgacells = leigth (low poine )

. (Molow pagacetts ) Z(10W poings — Hlow actual)g _

g }ess low = . —
"'- ' (NO]DW DataCells - 1 ) . (NO]OW Dathel]s - 2) . (0’]0W actua])3

NOhigh.DatnCells = length (high points) .

o (Nohigh DataCclls)':(}ﬁéhpoinm = high a_ctual)3

(Nobigh paacetts ~ 1)-(Nobieh pascetts = 2)-(ohieh souat)’

Skewness high =

~ OCLR00019410




" Appendix 5 ;

Kurtosis

Kurtosis low =

Kurtosis i

| C-1302187-E310-041 Rev. No. 0 R © SheetNo, .

) 7 of 31

' ’ N !
}
) v . .I ! -

+  Nolow DataCclls (NO]OW DataCells + ]) Z(low pomts plow ac md)“ - o -' '
(Nolow pgiacetts = 1) (N°‘°W DataCclls - 2) (N°1°W DataCells ~ 3) (°1°W‘ 'tual) _ "
3 (Nolow Daaceps ~ 1)” - _ . oo !
(N°1°‘" DataCells = 2)*(NoloW paacelts ~ 3) - - : .

. ) '. : B ' o _- !
Noh:gh DataCells (Nolugh DataCells + l) Z(hlgh pomts . thigh a‘"‘.’:‘i)4 '
(Nohlgh DataCells — 1) -(Nohigh DataCells ~ 2)-(Nohigh pyracens ~ 3) (0*“8'1 actual) K

RES (Nohlgh DataCells ~ ’) ' , _ ! . Vo S
(N"h’gh DataCells ~ 2) (N°h’gh DataCells ~ 3) '

" Normal Probability Plot - Low points ; ' _ ) '

X

1:=0. last(low poims) St jou = sort(]ow Points) s | -. o \
ST N 3\ |
- ) = '
_ i Z(s't low = St lowl) L -  rank low, - S
rank gy = . '

ey P =
sty = Sit low,
low mwl mws(low pomts) + 1 .

i

=1 . N_Score lowl = root[ cnorm( x ) — (p low‘) ,x]

" Normal Probability Plot - High points .-

h:=0. last(high points) srt higl"l = sort (high points) ‘
HEh rank = }:(_sn high™ =1 hig"h) " . 1ank pigh
.. N Chad . — ) 4 h
hiah, Tsrt piop =St 4 Phigh, i
‘high™ ™ high, _ rows(hxghpoims) +1

x=1 N_Score highh = root[ cnbrm(:.() - (p hlghh) ,x]

“OCLR00019411 -
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) - : . .

Upper and Lower Confidence Values.

, _ _
o = .05 B Ta = qt[(l - -2-) '48] Ta = 2011
1 ! )
. . ’ _ ohigh enial
Lowerhigh gso;con = Mhigh gopya) — Ta —= .
L - yfNohigh pataCeis e
' o ohigh g oryuat
' . Upperhigh bsoycon = Mhigh opg) + T - .
L Nohigh pataCells:
! ) ' _ olow 4, '
~ Lowerlow 95‘%(:0'“ = plow actual ~ Tot-— act al

- '
' ,J;iolow DataCells - -

clow

actual .
Upperlow ggo,00n = How actual * Ta-.

oo o -JN"low'DataCells :

. Graphical Representation of Low Points

. ' . N .
Bins 1y, = Make ping ("l°“’ actiial » S1OW actual)
Distribution low = hist (Bihs Tow » JoW poims) -

The mid po%nts of the Bins are calculated

(Bins low, + Bins ".’Wk+:) ;
3 -

Ki=0.11 Midpoints jow, =

_ -_nO_rmallow d’“’% = anm(Bi“,s low, , ulqw actua] + O1OW actl_xal) '

Distribution .., = J

Sheet No.
8 of 31

" normallow curve, ‘= pnorm (Bins i9wk+ ’ Hlow o wuals cl".‘"_-actuai) - pnom,'(Bins lowk yflow 001, Glow a'ctual)

- normallow o, . = Nolow 13, ey -normallow o

'OCLR00019412
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] ’ 1 . ’ 1\
P . t
Graphical Representation of High Points ‘
: _ . \
.. |'
N (]
: . . : !
. — . . : . g , '
Bins piop = Make ping ("}“gh actual + Ohigh éc(ual) toe . T
. : ' _
: Ry . K , , 4
_ .Dlstribut:or.: high = hist (Bms high* high poims) ) Disﬁilgutidn high = ;{.;E . ,
: .
, o C '
- (Bins oy, + Binsgion ) '
. ) 1 ( hi hi, ) [ \
k:=0.11 . Midpoints high, AN 2h - gH"+ /A
_ : .
' )
ntmpalhigh cur\.re0 ‘= pnorm (Bins high, * uhigh ;o1 » Ohigh actual) . ' o : . o : . .'

| , .'I . normalhigh cur;,ek = pnorm (Bins highk_’_ X jthigh _actual , ohigh ?cma]) = pnoni‘[ (Bins highk , ].lhigh actual* chigh actual)
normathigh o,y ve = Nohigh paeacells -normalhigh cirve
: : o ’ ' : ' . ' . [}

1

OCLR00019413
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. Sheet No.
10 of 31

T T T T T
.6_.. _,
N\
N |
= \ ! -

| Mlow e = 904.037

T olow g = 46499
Kurtosis j "= =0.672

Skewness 1, = —0.051 -

St-and.ax'dlow errar = 8.9«.1'9' :

Lowqu’ow 95%Con = 886.045

2 '—\—-
o /I 41 I l\

750 800 . 850 , 90 950 1000_ . 1050
. Midpoints o, , Midpoints jgy,

Nolow Dl'ataCells =27

UppCﬂOW 95%Con ‘= 922.029

I i ¥
X
x
. X
1 5 X -
T‘ Cix T
. %
. X x
N_Smbw ok )Xf( o
XXX .xX : :
s X
4
% x
i 4
Xt
X . o
- : | 1 : ]
800 850 . 900 950 1000

The above plots indicates that the thinner area is more nommally distributed than the entire population.
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" Appendix 5 | C-1302-187-E310-041 Rev.No. 0 _ ,
- T 110of 31
‘ ; . \
= ¢
'Res'ults For Sa-ndbg_d Location 13D Thicker Points ' '
_ - Y
) []
R . . 3 ) ]
. . s '
T rl T T LIS | T . . PR 5 Do .
RN R -llhlgﬁ actual = 1.94".'103 . L
. ] oo . .
sl L ..
' ohighopug) = 64111 ., 1.
. 3 ] ) i
' =1 ' f ‘ ' . . .
: ) [ - Skewness high =-0306" L . '
Distibuton pigp, - : m . \
X 1 : .
pormaligh curve e / * . Kurtosis foop = 71467 -
2| 4 ' .. o
{. . { Standardhigh errr = 13.668
- / I'_l H Nohigh pataceils = 22 ;
0 /I 1 111 W .
*) . 850 900 950 1000 1050 1100 1150 1200 1250
- : Midpoints pigh,, Midpoints pigh _
Lower gsy,Con = 942.294 Upper gsopcon = 994.074 v
: . ' '
v 2 T T —T T '
X
1+ X, -
% .
Nl
N_Scorehighh .- 0 .... _xX s \
X X X ' X x
X
x .
. " x
-l -1
B % - |
| x .
- L 1 1 L .
900 950 1000 1050 1100 1150
Sl'lmghl'l .
. The above plots 'i_n_dicates that the thicker areas are some
3 what normally distributed. '

Sheet No. .
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<7, Sandbed 13D

Data fronv. 1992 to 2006 is retrieved.
For Dec 31 1992

12 of 31

page = READPRN( "U:MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\DATA ONLY\SBI3C-D.txt" )

low

points

Points 49 := showeells( page, 7,0 ) .

. [ 1.064
0.949

| o984
Points 40 =] 0963
0957
0963
| 1016

1.117
1.081
0.948

0.98

0.958
0.948
0.918

mn = convel_'t(l"oims 497 7)

Ppim 49d = non

The two groups are named as follows:

. Data

1.134
l . .
'0.868
0.893
0.869
0.895
0.927

48

1.103

- 1.054
0.834.
0.855

0.879
088
0.92

© 1.105
1151
0979

0913
0917
0915
0918

1106 1.117 ]
1118 1121
1.048  1.067
0.981 ' 1.012
0.913 4 0.911
0.862 0.905

0.825". 0.824 |

No s = length(nnn )

Point 49 = 824

Botstar := 28

- high i = Add (nnn +NO DataCells » 19 » length (}ﬁgh poims) ,high poims)

high points

ighpo
| highy,

high

: h!gh points

[ -

pol

ints

ints

ints

= Add (rmn /N0 DataCells » 21 - Jength (high py )  bigh poi!_;ﬁ)

= Add (nﬂn +NO DyataCeils » 22 length (high pointS) +high points) -

= Add'(nnn +No py,eaCells + 28+ )eng_tb (hlgh points) . high poi,,,s') .

nts = Add (aan, No pocepe s 17, ""“g'}_‘ (1o points ) +10W points)

Stoptop = 16

= Add(nmn, No pyeacelg + 20 length (mgh_poh's}—'“ghpoints) -

:.= Add (nnn +NO DataCells » 27 + length (higb imints) , hfgh poims) .

Dates, 1= Day yeur( 12,31,1992)

= ALOWROWS (nnn » No panCells * Botstar) ; high points = TOPROWS (nrm No DatéCells , Stoptop)

OCLR00019416




- Appendix5 . . - . C13024187-E310-041 Rev. No. 0

low S oints = Add (nnn NO pataCells » 18 length (low pomts) low pomts)

© oW points = .Add, ( o N0 DagaCels + 3 1""3“‘(‘0‘" poims) oW points)

low pomts = Add (mm No pataCelts » 24+ length (low pomts) low pmnts)
!

' low W boints Add (nnn No DataCells ,25, ]cngth(low pomts) low POlnts) v

low points * Add (““" N° DataCells 26, length (low pomts) low pomts)

1
L '

Cells := deletézern copig (nnm s No ceyys )

' high points = deleeezg}o cets (Migh points « length (highpoim)) '

Tow points = deletezer_o cells ('ow'points , length (lo“( poims))

p measurcd = mean(Cells) o measured =- Stdev( Cells )

i = mean( high :
uhghmeasured‘l ( _ pomls) ) NO me d
-ohxg§ measured, = Stdev (_hxgh poims) o mw messured,
. _ ohigh measured
- Standandhigh .
.o g Standardlow =
A] length (h’gh pomts) emory

Standard emor

_ i measmed .
= mean (low pomts)
= Stdev (low pomts)

olow measm'cd

JN° DatnCélls '

J]ength (low pomts)

: Sheet No.
13 of 31
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.
" For 1994

C-1302-187-E310-041 Rev. No. 0

Sﬁeet No..
14 of 31

) =d+1

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\DATA ONLY\SBI3C-D.txt* )
] v ’ . . .

Points 49 = showcells( page,7,0)

v o RS
' 0.944

boints 4 = | 0.943
_ 0.951
.o | o9
| 0.956

0.977

1.114

'1.075

0941
0973
0911
0.942
0911

nnn &= co;weri (];oints 49+ 7)

. :
The two groups are named as follows:

low points

 high i = Add (nnn +NO a1aCells » 19+ length (high ppim) ,high poims) :

-Data

11
0.995
0.834

0879

0.871

0.894
0.922

1.078

"1.015

0.827
0.847
0.373
0.875
0.924

' 1.062

1.003
0.992
0915
0.923
0.915
0918

Patc;d = Day ycar(_ 9,26, 1994)

1103
1112
1033
0.974

10.903

0.859
0.825

113 ]

1.125

,1.028 |
0986,

'0.889
0.877

"0.811 |

. No DataCells = length( nmn ) '

| L . Pc?mt49cl = nn,

Botstar = 28 .

No Cells = length( nnn)

" Hih i = A (. N0 Dy 20, length (bigh points) + HiEh s )

" high points = Add (nnn, No i 21 +length (high points ) +high poats )

high points = Add (mn, No pyyecetts + 22 Jength (high pojnts )« high pojnes).

| bigh piny = Add (nnn ) No pyaace

Ils »

27 ’ Igngth (high points) ’ high boints)

‘ ':, high oings 1= Add (nnn'.NQDamCeuS,ZS,léngth(highpoims) ,highpoims') ‘

Stoptop := 16

1= LOWROWS (nnn , No pyiaCells » Botstar). - high s = TOPROWS (nn, No pagaells » Stoptop )

OCLR00019418




. . K
(- - - , ' . - ' '
o 10W poings = Add (nn, No pgraceqts » 17, length (low o) 10W points )
© low pOinﬁ = _Add-(nnn ,No DataCells * 18, length (Iow pdim_s) , ]low point§) o
T . . ’ [ 3 . ’
. ' : \ 1
low poifits = Add (nnn +NO DataCells » 23 » lengtb(low poinfs) , low points)
4 . . : B _
lTow points ..= Add (nnn ,No DataCells * 24_. length (low points) , Jlow .p'oims) | oy
. - . S L . .
Tow points == Add (nm » No DyataCells » 25', length (low pbints) , ltI;w points) _
E . . t : 1 ‘ [
) low points = Add (nnn ,No DataCells * 26, length (low points) , low points) .
[} : . ’ ’ ’ _' ’ '
_ Cells = deletezero ceils (mm » No Cella) .
. high points = deletezero cepg (high pogny » length (high poinec) )
. low points = deletezero oq1 (low points* length (low -points)) _
” ]
. o - T C measured y
1 measured, = mean(Cells) o measurédd #= Stdev( Cells)  Standard error, —_
' B J;h DataCells
. phigh = mean.bigh : - - W ' v
l.l-hlgh measured : ( pomts) i . Mo rreasured | T mean (low PDints)
~ chigh red = Stdev(high . .} - ' C N -
_ .measuredd o ( pomts) : clow measured | Stdev (low points)
ey ) d : clow
Standardhieh ervor, = | Standardlow o = measureds
- 4 Jength (high o) ) i T s
| ! ' A ength (low points)
1 )

15 of 31
' \
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]
t
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]
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A
.

| | . o o . OCLR00019419




Appendix 5
)

{

. For 1996 .

]

./.'.

C-1302-187-E310-041 Rev. No. 0

Si{eel No.
16 of 31

=d+ 1

page = READPRN( "U:MSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\DATA ONLY\SB13E-D.txt" )

r

1.095

1035

0.975

- 1.015

0.936

-0.965
10931

- 1118

1.069
1.025
0.987
0.94
0.94
0.939

‘ Point 49d = non,.

P_oints 49 5 showecells ( page, 7,0)

1.128
0,996
0.896

0.966

0.875
0.988
0.936

- ) " The two groups are named as follows:

The twb-groups are named as follows:
, :

Data
1.098
1.057
0.848
1.032
0.926

10937
097,

1.08
1.008

0992

0.942
0.96%

0912

0.941

1.115
1.131
1.086
0.968
0.959
0.868
0.837

Dates, = Day yeqe( 9,23, 1996)

1125 |
1105
1.054 |
103
1.005
0.932

0.822 |

" non = conven(Points 49.7> ‘ No DataCell; = length( nnn )

StopCELL := 21

Botstar = 28

No cepis += length(nm)

Stoptop = 16

. low poinits ‘= -LOWROWS (nnn »No DataCells R Botstq) high points. °= TQPROWS (nnn » NO DyataCells » _Stoptop) K

high oin1s = Add (“““ g N_° DataCells * 19+ k’.'igth (high p_oints) » high poims)_

‘high

points = Add(mmn, No'Tyqracrepis » 20, length (bigh iy )  high ,,oi',,g)' _

- bigh poings 1= Add (mnn, No pyyiaceys 21 length (high pojes) high pings )

* high pingg 1= Add(nmn,No g ceits »22. length (high points) » High poings)

" high poings 3= Add(nnn, No pygiaeft » 27, length (high pojnes ) » high pog )

high pqints = Add(ann +No DataCelis + 28 length (Migh points ) » bigh poins)

~ OCLR00019420




’ 17 of 31

1 ’ ) 1
‘.
l:_._“"",n fow points = Add (nnn .No DataCells» 17+ lﬁngth (low points) , low poin_ts) o " v
. . N | . - . . ) ) . . - . . R .'
_ low points =-Add (nnn , No DamCell's ; 18, length (low poims) , low p(_)ints) .' o . . o A {
o - - LAY B e v
1ow points = Add (nnn +NO DyataCelis » 23 leng_ﬂT(low poims) slow points) l_ S .
. - ) R . A . 3
. . ’ . N ) ) oy N . N ]
low points = Add(nnn , No DataCells * 24, length (low poinls) , low points) . . oy .
JoW points = Add (nnn, No poaceqrs » 25 length (low i) » Tow points ) - - )
[ : : ..
' [ . : « ' { L '
ToW points = Add (nnn + No ataCells » 26 » !epgﬁx(low points) vlow points)
_ . . ,
. Cells i= deletezero ¢ qj (nnn . 1:10 Cells) : . !
- ) . ) ‘
high poineg 1= deletezero ooy (high points  length (high points))
(‘ _ low points := deletezero cells (low points* leng't-h (low points)) .' .
! C measured 4 '

¥ measred, := mean( Cells ) © measured, = Stdev( Ceils)  Standard e, =

J§° DataCells ' 4

- Mhigh peocured ’ *= mean (high_l’m‘ms) L Hlow measured 3 = mean(law P°“m)

 Ohigh measureg 3= Stdev (high poins) AW e, = 9 (% o)

“'ohigh easured » ) .oloﬁv'm . l.

Standardhigh = —
T et it i)

T

‘o J‘mg“'_(‘%oims) .

 Standardiow gpro, i

OCLR00019421




. ) t
NS . For 2006
-, L. . . / - - .

page ‘= READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB13C-D.txt" ) '

R [ 1.114
095

.o 0.986
~ Points g9 = | 1005

0.96.
1. | 0944
0.996

1.117

- 1.041

0.95

0977
0.907
0.947
0.939

nnn = éopveﬁ(Points ,-19,7) .

’ Poi!lt 49d :-= nnn“

w’ The two groups are named as follows:

Points 49 i= showcells( page,7,0)

Data

132
0.999
0.837
0.878
0.874
0.897
0.929

1.083
1.061
0.833

0.851

0.874
0.887
0.958

1.068

. 1.007
0.949

0.911

0915

0.92
0.944

. Dates A = ]5§y

1.106 '1.119_'

L117 11

1.088 1.085°

0958 0.997
0.916 10,905
0.865 0.892

{
0.832 0.821 |

No pataCells, = length( nnn )

Botstar := 28

year(9+23,2006) -

Stoptop = 16

o o _ .
’ [ - - . - ' .
10w points = LOWROWS (nmn , No pyayaCefls - Botstar) . high pzn = TOPROWS (nnn, No yggacetts » Stoptop ).

bigh points ©= Add (nnn ,No DataCells , 19, length (high poims) , high poims)

 high o = Add (man , No py,acepss + 20, length (high.poims) , high Poimg)

 high poipss = Add(man, No yaaceps » 21, length (high pojnge ) high poinge )

- high poines = Add(lnnnl,NoDataCeﬂs,2271ength_(.highp°ims),highpbim's) .

high points i Add (mm +No Datacetls » 27 » length (high Poims-) , high points) '

high 5ints = Add (nnn, No DamCeys 128, length _(high points) » High poines )

~ Jow pois 1= Add (nnn , No pagaCets » 17 length (low points) * 1OW points )

L 10w e = Add (nnn +NO DataCells + 18+ lc_?ngth (low points ) » Iow pbints)

3
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- low poinge = -Add (nnn ,No DataCcllé .24, icn_g;h (low points) . low poims)

:_lowpo

g memm—— - ' - ccamm =

= Add(nnn No Datacets 23, lemgth(low pomts) oW points) -

. TR ' .

low pmms = Add (nnn No pataCelis » 25 »Jength (1w poie )+ 1oW poines) "

low pom& = Add (mm NoDataCells'26 length(low pomts) low Pomts)'_ Cy

. Cells = deletezero cells (nnn ,No Cellsb :

high = deletezero cells (h:gh pomts,length (nigh pom)) '

pomts

ow points ‘= deletezero ce“s(low p",ims ..~1ength (low poims))

o ' S measured 3
"'-.‘ it measured = mcan( Cells ) c measured = Stdev( Cells)  Standard error, . L
2 . ) . : : ,J_No DataCells
} L
igh = mean( high . : ' - .
uh measured ( po;nts) Jow measured, mean (__low poims)
ohigh = Stdev (high .- :
measured R ( P°mf8) clow measured = Stdev (low pomts)
' )
_ chigh measured _ olow measured
Standardhigh epror =  Standardlow = 3

efmor

Jlength high pomts) ,J length (l.ow iminls)

19 of 31
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lelow are’the results

)

| 972.755
958.898
989.714
968.184

| 1.055¢10

1.037°10°

3

ligh masumd = o
1.059-10

906.037
894.926

: ubw'm:gsméd =[ 933

31

| 1.047010° |

904.037

200f 3

, ]
1.993¢10°
Dates = 1.995¢10 " g4
O o 811
1.997¢10 Point 49 = | |
3 _ | 822
| 2.00710° | 01
. 13.307
Stondacd < | 1268
' eTror — | 11.589
12.877
93.149
88.766
O measured = 81.122
90.136
1
14.122
| 66.239 - | 13554
. ohigh__ - | @57 Stendardhigh exror = 11.21
HED measured 52 578 -13 9
' 64.111 :
46682 8.984
1 | 42624 ' ' 8.203
clow | oacired = 49767 Standardlow error = 9.578.
46.499

8.949
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' '
t
Y _ Total jpeans = rov_vs(u m_easured) +,  Toul means = 4 s o
. ' '
© last(Dates) - , - | oL
D T
| =0 - - . o
. S : . S ._
_ _ last( Dates ) : _ . > ) . - '
b . SSTyoy = Z (lﬂ°w measured, ~ me““_(ubw'measumd)) : ‘ "'_ . "
. . i=o0 i ' : : o
' 1
. D ' ! 3
| ’ . q i . ] [
’ last( Dates ), ' . L .
1 ) _ . . ' 2 -
S5T pigh = Z : (-phxgh measured, ~ mean(ulugh meﬁsured)) +
' - i=0 - o ' _
) L ‘ '
_ . . last(Dates) - " - '
' SSE_:= Z _ ("" measured; - yhat(Dat§s'"rpeasmed)i) .
i=0.
last( Dates ) _ , '
. . L . . .
SSE 1o = Z : (ul_ow. messured, ~ yhatDates , plow measmd)i) _‘ AR
i= 0 : .
- last( Dates ) : "
SSEpigh = D) high peasured, — Yhat(Dates , bhigh rueacured ) )2
high = m ; - measured/,
= . .
" lest(Dates) - . - )
SSR = Z (yh_at(Dates,- H measui‘cd)i - mcan(l,l rﬁcasurcd))
: last( Dates ) o . )
SSR l@ = : (yhat(Dates.vlow measured)_ - mean(plo'w measm‘ed))
. ) 1
_ ‘Jast( Dates ) - : : : )
SSRhigh = Z : (yhat (Dates,uhigh mcasunad)_"' mean(uhighmemwd))
. 1
{:- i=0 . :
{7
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L S ' - : ' 22 of 31

(% e = T = 2 Do 1 e = ol g - 1
, . . - , '. i
: : SSE ) SSE
SSE . - low " high
MSE —_— _MSE low =& ————— MSE high ¥ ———
chreeFree ss DegreeFree DegrecFree ¢

L ' . . — . e .
co Standard error = MSE Sgandard_ lowerror = ‘NI.SE low Sta_ndard higherror = N,ESE high

SSR 1w ) . . .SSRhigh .

MSRi=—— SR MSRygy, MSR pip = — :
. DegrecFrek reg : . DegreeFree rg . DegmeFree.mg
et ' ~ SST SST+:
MST = S50 __ MST oy = o MSTpgp = — B
. DegreeFree o, . DegrecFree DegreeFree

C ) Test the means with all points

L ' F Test for Corrosion
F - MSR :
a = 0.05 . uctaul Reg ™™ rop

F cnucal_reg =qF (1 — 0, DegreeFrec ., , DegreeFrec ss) .

F _ Factaul Reg
ratio reg '~
. F critical reg

F 5244'10

ratio_reg

Therefore no conclusion can be made as to whether the data best ﬁts the regressnon model. The ﬁgure

“below provldes a trend of the data and the grandmean
i

: 'Tes_t the low points
- F Test for Corrosion
()
ll MSR
Fov ey = .__iw-

OCLR00019426
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23 of 31

- gl xeg.low MSE: 1
. _ oW
- 5 . U i
! Y o
' F critical_reg = qF(l - o, DegreeFree r-eg,‘DegreeFree ss) \
F h
F : _ * actaul_Reg.low b '
ratio_reg.low ™~ F . . T )
cnﬁcai _reg N N ’
. .
F ratio _reglow 7 1-907° 10* v A

" Therefore no concluston can’be made as to whether the
below provides a trend of the data and the grandmean

. . o
" Test the high points

F Test for Corrosion

F actaul | Reg. hlgh

F critical reg

F ratio reg.hlgh

F gh=

ratio_reg.hi

Therefore no conclus:on can be made as to whether the data best fits the regressuon ‘model. The ﬁgure ;

‘below provndes a trend of the data and the grandmean

data best fits the regression model The fi gure
|

(l - chrceFree r¢=g.Degﬂ:«:Fn:c )
I:actaul | Reg.high
F

critical_reg

1.588-10_'3

©

 OCLR00019427




. B S L S 240f 3
[ ¢ ’ . . . : . . N
1 . '
]
° Lo B '_ . . - . . ° ' .'_. )
' E.-L."—Z . " The following will plot the resuits for the overall mean, the mean of thinner points, and the'mean of thicker
- points -, _ S _ o .
’ = O"T"“’l_mcans"vl. ' ’
7, hgrand measurédi = -mean(u mcas&ed) » ogrand eocured Stdev(}r _measurcd) _

ogrand yeasured .
: 'Total means

L Gé',"md.lpowmeasdred = Stdev (ulow mcasuxﬁd) Nowhm"d.méaﬁm&i *= mean (NOW measumd)

GrandStandard en.'or =

' cgmndI lovin'nmsun:d

e ' o GrandStandard | error = ——=
v ,’Total means ’

I
. phighgrand r'neasured. = meap(u_high measum:l) .
3 . . R

. - : ,- ' . .
' ogrand hig}_n-neasnred = Stdev (phlgh measured)

. . ogrand piohmeasured
GrandStandard higherror =
: ‘JT°“.’] means
{ . T T T T T T T
i
r. 100 - -~
' H measured 1 L+
®X x X 1050 I~ - - 3 -
Hgrend pegqured _ + ' . :
F‘“‘ighmmm'ed . . .
+ + + 1000 : . : © -
ocog T e : :
phighgrend pyopcyreg . ) * . o x
. 950 |~ D. o 1
o - - o
ELYS o _ ) _ R o
. U L1 1 1 L)
1992 1994 1996 1998 2000 2002 2004 . 2006
Dates _ _
pgrond oo = 972388 - GrandStandad g, = 6455
0
‘ ) ’ mean(ﬂlow maelmﬂ\ = 909.5 . GrandStan ard Iowmr' 8 198

mean( phigh measured ) = 105+10° GrandStandard yoperror = 4.793

‘OCLR00019428



le ' :st Indicates that the regression model does not hold for any of the data gets. Howaver. the slopes
d "wo% Confidenice curves are generaled for all three cases.

".‘s.::-'dc”fe(mm’nm"m) _ Yt;_}: htcmc;Jt(.Da@;ll mca:su,c.d)

'm.lows = slope (Dateswlﬂ"“’ mcasured) ) ylowb = mtcrccpt (Datcs,plow mcasmed)

ighs 1= dope(Dates ith mgaed) Y g interpt(Dats, ""iéh’nimwl).
. . . ' | '

@y =005, k=23 fE=0.k-1

| yOAT ooy = 1985 + £2

| ,)

. Thick piohpredict *= ™ highs Ye& predict T ¥ highb

mck’Mm = mc_':m( Da.tcs)

sum-= - ba:;-mﬁ(nm')’
2. (Dates, )

e Siaecw me® csemossvwe w

Thick low;predict = Mgy Y predict T ¥ lowb - !

WHGUL 1V

" 250f 31
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' : "260f 31
] -‘ y .
'
. Er—*he entire grid '
v T "
per.. = -'Uﬁck' . .
wopet = THEK e |
. . ¢ " - - ot
) . : e \2
1- 2t Towm . 2) Standard . - [1 4 —'] '(yearmdictf_ Thlékacmmmeom) |
+ qt{ 1 — —, Total | -~ 2+{-Standar . 4+ i : . .
q -5 means o crror (d+1) ..l p— R 1
. : _ i
swer, i= Thick predict_ - ' o o ' 1 i
. . . _ | ) ) |
. o . . . . . 2 H
a1 — 2 Total g 2) St |14 L (et ik s '
+-jqt|] - —, - -Standar - 11+ + - . .
it 2 means ' ervor 4+ p— .
' i . .
1 ' ] : . LI L e
" . L
) . ' . . : ". : )
minimum required thickness at this elevationis  Tmin' gen SB, =736 (Ref.3.25) !
. . : Voo '
. .' ) . . : ) o - |
- T —T ) — T
{ ) oo f= \/— e
’ - . : 1
Thlek predice ' : o . N
vpper ) ‘ _ T o v _
lower | : . o m_ = 0.146
"ni:;smed 900 {~ e R - '
'l'u';in_gcnsg : \.\ ) l
ewamaw— . _
. - \\
. 800 -
_ L 1 1 1
- 1980 1950 2000 2010 2020 2030
YO predicts YEAF predicts YEAT predict: Dates, year pregioy
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!
G

i poipts which are thicker

upper, = Thick highpredict, = -

+ qt{1 — —, Total —2)-Standard s harar |1+ + '
B ( 2 means * higherror '-(d 1) -
' '
lowetr = Thick highprgdict,:
. . ! " 2
" o, i ) : tard 1 (y"a"predictf" Thick actunlmean)
+ ~| qt{ 1 = —, Total ~ 2 |-Stan : {1 ¢ + - - ’
q P " meens h@@t (a+ 1) sum_
— T T (—
Coe 1100 -
4 : ) : .
' n 0O .
u T e
Thick kighpredict .
__—gf_p 1000 b~ _ s — = .
. - my,;: = ~0.188
%2 ° | e ™ O
upper ]
S ———— m — e
Tmin_gea 55
“,
800 I~ -
4 L 1 1
1980. ¢ 1950 - 2000 2010 2020 2030

- 27of 31

- - P
(ywprediqtff‘ Thick actuahnm)

YER predict» Dates, YT predict» YE4T predicts Ye8r predict
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el _ - | e . 280f 31

\ \
. i
i
g -
{771 For the points which are thinner "\ ‘ '
. ! . ° . . - '
?pp'er’.' := Thick lowpredict; ° . ) ! U
. . . , - -l‘ . ! . N v " E \2 .
0y 2) tard -t '1 1 ()’ea"prcdictf" Thick a%:‘tualmean) . !
+ qt|1 = —, Total — 2 |-Standa {1 + 1 ——— !
q "2 means . : lowenpr @+1) ! . — '
[ - . . A e . o
0 . . . o ' '
] : ) l'l '0
. lowerf = Thmk lowpmd!a e - o .a . Ty, [
. oy i ) o d " f ' (year redlctﬁ"' Thick acl,ualmean) 9
o +-lat| 1~ —,To tan + .
, q means - lpWemn' (d + 1) —
T R . . ’ ’ ' '.
. . :
[}
. I I 1 1
1100 |- -
(3 v
o " 1000 |- ot -
Thick jowpredict mjgus = -0.;12
1 . S Wlo¥ peasured . .
) rii o o ) o
ower
. 9Q0 | ] TD . | " . il
upper _
Tmin_gen SB
L -] ) .
___.'._,\ -
. .\\.\.\
S~
1 ] 1 1
1980 1990 2000 - 210 2020 2030

yeﬂrpmdm +Dates, Y‘a"predid ywpmdm-vamm
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il --yection below calculates what the postulated mean thlckness would be if this gnd Were to corrode at a

ﬁ nurr} observable rate observed in appendix 22. ' i ‘ '

Rate

€ min_observed = 6.9

0 L t ._". e -
+ . Postulated o ophickness = B measured, ~ Rate min_dbscr'ved'( 2029 - 2906).

- Postulated | oonihinkness = 809484 ; __whic'h is gre_atel; than ' Tmin_gen SB-3 = 736

followlnq addresses the readings at ﬂle lowest single point

' Jast( Dates)
S X . . 2
Tana s 05 - [Point 49 — mean( Point )
point = Z ( 49; (Point 49) SST pgipe * 101
ir0
. ]
.last( Dates ) I : : .
S . ae _ ; 2 : ‘ -
point ‘= Z (P-omt 49, yhat(Dates.Pomt 49)i) SS.Epoint = 98.974 -
i=0
last( Dates ) - o
gt D (y}m(nans , Point 49) - mean(Pomt 49)) SSR iy = 2.026
P i=0- : - '
[ ' L
CSSE_ i o - : : SST 0
point C SSR.. . — point
ISE poit  DogweFme | MSR i = —— PO ST point = e eeFreo oy
Ere . PO DegreeFree 1 ' B st
ISE poipy = 49487 MSR pging = 2026 MST pin = 33.667
StPoint ey 1= JMSE point StPoint ;= 7.035
F Test for Corrosion
.F . ; = MSRpmnt
(el RE T MSE ot
. . Factaul Reg
a Fratio g = 3
. critical_reg:
—3
F ratio_reg = 2212610

l'. -'-
l

Te..iore no conclusion can be made as to whether the data best fits the regression model. The figure
.nelow provides a trend of the data and the grandmean

wirves sewe

29 of 31
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LI s T sneet .
o 30 of 31

Therefore this point is not experiencing-corrosion

B A . : ’
' ‘m,. - = slope( Dates, Point . o . ' ' '
. ™ ponit = ¥OP ( He 49)  ponit = .o.-134 Y ponit = mtemept'(Datesl,Pomt 49Y ponit = 552333 - T

. The95% Confidence curves are calculated

. t
. = ' : . R ' o . " : ,
Point cirve = M ponit Year predict + ¥ ponit SR L oo 'o_ S
. Point ,_ :=”mean( Dates) - sum = ‘Dates, ~ mean( Dates ) 2 . S .
ectualmean . d Sactr A L -
' s N 1 ) . . "-. .'
upponit, := Point curve, . o ' .
. . ) L A2 oy
] Oy Total | 2) S g . ' i 11 (ymrpmdiﬁf— Point actualmean) '
+qtfl — —,To ans = 2 | -StPoint .+ [1 ¢ ~— =
- .‘l 2 means, err’ {a+ D pay T -
- . ' | '
! loponit, := Point .\, e o - !
_ ' . . 2 1
. -{qt - e, 10 -— . oin , + . + 1 . ]
2 . means er (d+ 1) © sm - N
( . Local Tmln for this elevgﬁon-m the Dwell Tmm_local_ SBr,:=_ 490 R ef 3.25) - | '
Curve Fit For Point 49 Projected to Plant End Of Life
. ) 1 . . . M o . (2
— — T '
X x X
) X :
800 |- o : . —
| | ponr = 0134
Point 49 200 L ' A '
XXX :
'_nnln_)onal SB
600 |- 4
500 I~ L , 7
b : | I 1 _ :
2000 - 010 . 2020 2030
o Dates .o .
S . _
e . N _ _ L. 3 )
loponit,, = 760.894 L .yearpredictzz = 2.029+10
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310of 31

o Therefore based on regression modsl the above curve shows that thls point will not corrode 1o below mlnlmum
o requlred thickness by the plant end of life.

The section below calculates what the postulated individual th|ckness would be'if this pomt were 1o corrode
at a minimum observable rate obsewed in appendlx 22.

Rate min_observed =69

Postulated thickness +=Point 493— Rate min,obser\fed'( 2029 - 2006)

Postulated gpjcxness = 662-3 which is greater than =~ min-local sB,=4%0

The section halow calculates what the postulated corrosion rate necessary for the thlnnest mdivxdual point to
reach the local required thickness by 2029,

minpoint= 0.821 .~ year predict,, = 2.029+10° Tmin_local SB,, = 490

(lOOO-minpoint‘- Tmin_local SBzz)
required .. = : :

(2005~ 2029) required ., =—13.792 - mils per year.
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Apendix 6

Appendix 6 - Sand Bed Elevation Bay 15D -

October 2006 Data

Thie data shown below was collected on 10/18/06

. . . . y .- ] °
. . - N . L I' . . . -
_ page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB15D.txt" ) .

A

Points 4q 1= showcells( page, 7,0 ). v

(1133 11331133 1141 1145
1094 1109 1087 L1g2 1129
Co, |04 1026 1043 *1.081. 1.095
. Points gg'= | 0978 0948 0975 1.029 103
0976 0969 0977 ,1.069- 1.013
093 0979 1031 1037 1.017
[ 0922 0972 0996 1031 1.005

Célls = convert (Pqints 49+ 7).

A

The thinnest point at this location is shown
below’

For this location the thinnest poini is number 43 (reférence 3.22) .

min!Joint = r;lin(Pointk 49) B .'

. Cefns 1= deletezero ;:eﬂs(o?us'NoDachlls) . .

1.145
1.119

'1.085

1.096
N
1.067

1.059

1,033

minpoint = 0.922

C-1302-187-E310-041 Rev.No. 0

1144 ] -

1131
1.096

1.068 |

1.041
‘1.051

1052) -

NO DyataCetis = length( Cells)

Sheet No. -
" 1of 16
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Apendix 6 _ C-1302-187-E310-041 Rev. No. 0 ~ SheetNo..
o . S 20f 16

Mean and s_tandard ‘Deviation

u'actual := mean( Cells ) B acma = 10531 .-103 O actua] = Stdev(Cells) O actual = 62649

‘Standard Errot
: ‘ G nctﬁa] . . : . ' .
. Standard Pl S
emor TP : . Standand . = 8:95
P O DataCells : ' _

Skewness

. (Nol.)at;Ce.lls) -.Z(Cells'_ "actua]f L

Skewness = . - :
)3. Skewness = -0.187

_'(N°DataCens - ‘)'(N°Damaus - z)l'(o'actual

-Kurtosis

No Da:aCeus'(NP'DamCehs + 1) Z(Celis - p acmal)4
(No DataCells ~ l) '-(NQ DataCeils - 2) -(No DataCells ~ 3)"("- acﬁgal)
, 3+(No pataCelts ~ 1)2' -
(No pagacelts = 2)* (N0 pataCelts — 3)

° 1.
- Kuktosis =

7 Kuirtosis = —0.898

OCLR00019437




Apendix 6 o .. C-1302-187-E310-041 Rev. No. 0 o

Normal Probability Plot

- Sheet No.
" 30f 16

In a normal plot, each data valup is plotted against what its value would be if it actually came

. from a normal distribution. The expected normal values, called normal scores, and can be -

esumated by first calculaung the rank scores of the sorted data

j=0.lst(Cells) it = sort(Cells) . !

. . S
Then each data point is ranked. The array rank captures these ranks +

B! rows( Cells ) + 1

The normal scores are the corresponding pth percenh]e pomts from the standard’

normal distribution:
x =1 N Scorej = root[cnonn(x) - ( ) ]

'OCLR00019438
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ApéndixS C-1302-187-E310-041 Rev.No. 0
] - . . R

Upper and Lower Confidence Values
The’Upper and Lower conf dence values are calculated based on .05 degree ‘of confidence "¢

No papacells = length( Cel]s)

o= .05 Ta = qt[ (1 - '2-) N°DataCells] Tu_a 201 |

?Lower gs94Con = B gotua) ~ T e “Lower gspcop = 1035°10°-
No . C
| Mo Dutacets.

' ' : . Saema)
Uppet 95%4,Con = ¥ actual + T8

' 3
: " {Upper g0, = 1.071%10
' _ JN" DataCells - s_/.,c@ ' '

These values represent a range on the calaulated mean in which there is 95% conﬁdenca.

Graphical Representation

Sheet No.
4of 16

Dlstnbuhon of the "Cells” data points are sorted in 1/2 standard dewahon mcrements (bins) within +/- 3 standard

dewatlons

Bins = Make bins (l’- acﬁm] ' da’ctual) . . 1 .'

Distribution := hist( Bins, Cells )
' Diam'bution =

The mid points of the Bins are calculated

eo 1 . (Bins, + Bins, )
0. 11 _ Midpoimsk.:('%_z ")

The Mathcad funcﬂon pnomm calculates a porhon of normal dlstnbuhon curve based ona given
mean: and standard deviation -

. noxmal curve, = pnorm(Bms 'l‘actual' actual)

normal carve, %= pnorm (B“’sk+ 17 % actual actual) paoorm (B“’sk 'R actual: & actual)

normal = No DataCcHs -normal curve

OCLR00019439




Apendix6 - . . ' C:4302-187-E310-041 Rev.No. 0 - "+ ' . sheetNo.

' " .50f 16

Results Ffo'r Elevation Sandbed elevation Location Oct. 2006

' ]
Y

' The followmg schematic shows: the the dnstnbutlon of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and tha the Iower and !
upper 95% confidence values. Below is the Normal Plot for the data.

R " + .' : . : . B . [
Data Distribution ' e !
T T T T T T T o '
i 1 !
- Sy 4
R R — Hoctal = 1053-103
o oy : ' 1 o - 2609
. ' ' YT ’ et b
. .nlzlsﬂ'l'buuon ' 3 - ' 'Sfandard error = 805
normal cyye _1 ! ) - .
\' ' - . ] .Skewness = ~0.187 - '
st / . \ e B
. - - Kurtosis = <0.898
o ! ) H i I~ - v
80 900 950 100D 1050 1100 1150 1200 1250 . '
- . Mldpomls,Midpoints . . !
] . " ‘ . - . By '
o 3 . 3
LOWel'gsn/ocon = 1.035+10 Upper 95%Con = 1.071-10
- Normal Probability Plot
2 I T T T X
: x| - '
1 x4 TheNomal
‘ xx X _ Probability Plot
' x*‘% . and the Kurtosis
. _ , w« % . thisdata is
o : * = . :
- o f C . . nomally
N_Score, : - : : : distributed.
%X L X X< _ _ S .
- f , i
N o
x : .
I R ' - S 14
_5 ] ] [ ] 1 _
900 950 w000 1050 oo 1150
. M . sr&

. O_CLR00'01.9440




Apendix 6 _ © C-1302-187-E310-041 Rev.No. 0
! . . . .

' _ :
Sandbed Location 15D Trend

Y A
- Data from the 1992, 1994 and 1996 is retrieved.

For 1992

Sheet No.
60of 16

Dates, := Day yo,(12,8,1992) -

* " page = READPRN( "U:MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\Data Only\SB15D.&xt" )

' Points 49 = showcells( page,7,0) -

[ 1.131 1133
v _L09% 1111
1.066 ~ 1.031

Points 49 = 098 0923
099 0985

0925 1.019
| 098 0958

oo = ooﬁvert’(l’oints 49.7) .

!

Cells := deletezero geppg (nm, NO atacelts )

¥ measured . = mean( Cells )

'

Datg

‘1133
1.088
1.048
0.989
0.894
1.041
0.991

1.141
1.091

11.067

1.038

1.054

1.051
1.036

1.145
1.126
1.094
1.036
1.048
1.064
1.027

1.134

1.118

1.079
1.092
1.065
-1.075
1074

1.142 1
1133

1.09
1.081
1.091

1.055 |
1.069 |

No DataCell§ = length‘( nnn )

point 4 1= mam, -

point 4 ‘= 980

G measured = Stdev( Ceﬁs)
d .

 Standard o =

Umcasdmdd

P _ .
: aJN_O DataCells

(OCLR00019441




Apehdlx 6

For 1994 : - Y

page = REAI.)PRN( "U:\MSOI:'FICE\nywell Program data\Sept.1994 Data\sandbed\Data On

Points 49 = showcel]s( page , 7,0)

[ 1126
1 -1 1.097
| 1063
Points 49 = | 0979
0973
092
| 0.903

nnn = convert (Points 49, 7)

1132

1.106
1.025

-0.947
0971

0972

0.958 -

Datesd =t Day year( 9,14,1994) ,

" Data

BEE

1.089
1.046
0.966
1.001
1.03

1.013

1.14
1.141

1.067
1.018
1.05

1.049
1.031

1142
1129

1.096
1035
1.05

1.009

1.004

C-1302-187-E310-041 Rev.No. 0

1.131
1.119

'1.08

1.097

1.066°

1.058
1.052

NO pataCells .:= length( non )

point 4 o nny,

Cells = deletezer gy (10, NO DaraCells )

“

- umeamredd = mean( Cells) - ~".'meas'urt.=4(ld = Stdcv_.( Cells)

. P
Standard . =

1.14
1.129

-

1.097

1.068
1.029
. 1.036

1.076 |

Sheet No.
" 70of 16
R
-.d#d+l'
IWWSB15D.txt" ) "|
' .
T o
]
¢ . -4
' [
"I 'n )
[]
. .
' ' !

O measured,

' JN° DataCells

OCLR00019442




For 1996

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\Data Only\SB15D.txt" )

Dates, = Dayyear(9516,1996) .

Points 4¢ = showcells( page,7,0)

’ _ . "'Data .
1134 1128 103 1136 1043 103 1.146 ]
_ 1089 1105 109 1145 113 1124 1136
b _ 1071 1027 1049 1062 1.128 1.08 1.095
" Points 49 = | 09827 0959 101 1069 1061 1128 1128
' 0989 0987 1016 1.052 1.032 1074 1.09 .
0945 0972 1031 1062 1064 107 107 | - o
| 094 " 0968 0984 1.048 1034 1.076 1.114 |

 omn :=.convert(Points 49+ 7) E :
: No pataCells = l_ength( nnn )

- point 42d = nmn,,
€

" Cells := deletezero cells.(m“ ,No Databells)

Wmeasured = mean( Cells) 0 megqureq 3= Stdev( Cells)  Standard =

OCLR00019443




Apendix 6 . C-1302-187-E310-041 Rev.No. 0 o © Sheet No.
. ' a : - . 9of 16

For2006. . . | L o d=dsd

] ) .
page = READPRN( "UMSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB15D.txt" )
, -, Dates, = Day e, (10,16,2006) '*
L B

Points 49 ‘= showcells( page 1 7,0)

"Data. - - I
11133 1133 L}33 ) 1141 L14S 1145 1144 S
10 11004 1309 1087 1142 1129 1119 1131 | : ' '
104 1026 1043 1081 1.095- 1085 1.096
" Points 49 = | 0978 0948 0975 1.029 103 1.09 1068
0976 0969 0577 1.069 1013 1.067 1:041
093 0979 1031 1.037 1017 1.059 .1.051
| 0922 0972 099 1.031 1005 1.033 1052 |

_ nnn- = convert (Points 49+ 7) ' . . ‘ - .
oint . . Nopgcels = length(nmn) S g
poin = gam, . -
_42d_ 42 . ’ . [
.‘ . . . L]

Cells = deletezero ;. (nnn »No DataCells) E

_ o ) L c_memd
meamredd := mean( Cells ). | o measured, = Stdev(Cells)  Standard ¢, - =

No DataCells

' OCLR00019444




Aﬁendix 6
' .

!

" Below are matrices which contain the date wh

' StGmnde;T =JI:'I—SE- .

C-1302-187-E310-041 Rév.No. 0

StGrand ., = 7.146

- Sheet No.
100f 16

en the data was collected, Mean, Standard Daviation, Standard

Efror for each date. : )
' 1993+10° | 980
co1nd L 903
Dates = 1.995 103 pomf42 = 040
| '2.007-10° | . '
! 1
1 105770163 8.741 61.188 |
_ R 63.017
o | 10580’ Standard = | o2 % measured = | 59563
" measured = ) eror 8.466 o .
: : 1.066°10° . 2.95 62649 |
| 1.0531410° | '
“Total means = rdws(u mmmd) Total eang = 4
 last(Dates) - ,
: . o ' 2 .
SST = Z . -.("l'measur!:di - mean(].l measured)) _ SST = 113.004 =
! i=0 -
last( Dates ) L
. _ : ) L
. SSE = Z (P measured, ~ _yhat-(nates,ll_measmed)i) SSE = 102131’
i=0 - :
" last( Dates) B _
L - . ) . 2 - . " .. N .
SSR = . hat ( Dates , -~ mean .- S8SR=10872 " - -
Z (y (= “measmd)i - mean(p meawwd)) SR S
i=0 : _ ; : : .
N DegreeFree o i= Total [ oonc ~ 2 DegreeFree e, 1= 1 DegrecFreé oy i= Total o  — 1
. 1 '
MSE = . S5F .- __SSR MsT = SST
: DegreeFree o, - - DegreeFree reg DegreeFree
MSE = 51066 MSR = 10.872 © MST = 37.668

- OCLR00019445
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=005

C-1302-187-E310-041 Rev.No. 0

F Test for Corrosion

= MSR

actaul Reg ‘MSE

F citical reg
_Fratio_reg - F

quo _reg
Therefore no conclusion can be made as to whether the data best fits the regressnon model The ﬁgure
* . ’ ¢

= Fractaul | Reg
critical reg

= 0012

~ below.provides a frend of the data and the grandmean

i = 0. Total

qgrand measured = Std'cv (;1 measured)

The minlmum required thlckness at thls elevatlon is

oy

‘means

pgrand measumd

- GrandStandard grr

qF('l ~'a 'DegreeFree

Tmin |_gen SB

DegreeFreé ) :

mean(u measured) . .
_-' og'a“dmeasured -

»J Total 1 eans

=736

Plot of the grand mean and the actual means over time

11 0of 16

(Ref. 3.25)

Sheet No.

2010

!
. ] o
1100 : -
- - X
= ' x
1000 - -
B measured ’
X X X
pgrand ooacired '
Tmin_gen g 900 | ' B
RN .
800 I ~
- ; - i i | —
1995 2000 2005
) Dates .

pgrand oo g = 10570107

C_irandStandard error

= 3,069
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To conservatively address the location, the apparent corrosion rate is calculated and compared to the .

mlnlmum required wall thlckness at thls elevation '
. L]

m g = slope (Dates, K rpeasured) M = —0307_ Y 1= intercopt (Dates , K peasured) ¥ b = 16714107

¥ - t

The 95% Confidence curves are calculated

a't = 0.05 k = 2029 - _]985 f=0.k-1 y

. ' L o
yearpredictf = 1985 + {2 Thick predict. = m.s-yearpredict +¥p
[ . ' ’
| v . - 2
Thick yetmatiean *= mean(Dates)  sum i= ) (Dates, + mean( Dates) )
. i .

upper, :=~Thick predict,

— S
(Yea' predict, ~ Thick _actuahnean)_ _

. + qt| 1 - —, Total — 2|-StGrand ...« |1 + d +
v ) ( 2 means _ e (d+1) ~ sum
lowcrr ;= Thick 'prcdict'f -
(1 o, Tl 2) S 1 : (ye‘“'pxedictr‘ Thick actualmean)
4+ -lqt{1 - —,Tota ran +. + . . -
2 means ~ 2 S (d+1) w7 sum

OCLR00019447
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[ .. h )
o
] L. .' . ) T
‘I. -
1 ) T . [
Location Curve Fit Projected fo Plal_lt End Of Life Voo, . ) .
N ) 1 - ] . o 1
) - o . ' . - ' . . .
1200 T X T T B : ‘
' 1 ’ ' . . ' , N
) . [} . '. ] ] '
— T ’ 1o, ',
v ; —r— . . ) i
' ST |
.. 1000 t= , \ . '
Thick . ! : . .
i pmdict . l. . ] . . . K . m.s = _p.307 - .
lower - ! - | .
H measured * 800 b ) . -4 . .'
Tmin_gen gg - _
omm——— : 1
600 |~ —
.
i 1 . 1 i : ,
1980 ©o19%0 ©2000 - T 2010 2020 2030 R

Ye8r predicts YO8 predict s YE&F predict» Dates, year predict

. Therefore even. thougﬁ F-ratio does not 'support the regression model the above curve shows that even atthe
lower 95% confidence band this location will not comrode to below Drywell Vessel Minimum required thlckness

by the plant end of life

The section befow wlculates what the postulated mean thlckness would be if this gnd were to corrode at a
mmimum observable rate observed in appendix 22

Rate min_observed *~ 69

Postulated meanthickness *= ¥ measured; = - Rate min_observed "( 2029 — 2006)

Postulated meamhicknés# = 894.402 whlt_ch is greater than Tmin_gen g = 736
_ : _ 3 )

OCLR00019448



The following addresses the readings at the lowest single point .

/)

The F-Ratio is calculated for the _point as follows

" 'last( Dates)
SSTpoint = Z '
N T i=0
¥ lasy(Dates)
SSEpoint = D,
- i=0
)
‘-
- last( Dates )
SSR point = Z
S i=0
MSE . 1= _F point
*point ‘T R =~
.-, DegreeFree oo
! ¢
)
MSE = 1364'10

Stpomt er - MSE pomt

(point 42'i < mean (point 4:,_) )2

(point 47 — yhat (Datcs_, point 42)_)2
1 . 1

(yhat (Dates‘, point 42)_ — mean (pdint 42) )2' )
3 N

MSR .. = SSR point
point *- DegreeFree
reg

MSR iy = 508213

| 'Stpoint o = 36936

F Tesf for Cbrrosion
TR | Res = MSRpomt
Y actaul Reg "= oo
: MSE point
F. . e _Factaul_ch
ratio_| ' -F-——
' critical reg

F catio  reg = 0.02

14 of 16 -

SST .

point = 323710°

o 3
- SSEpqim = 2.729010°

SSR poine = 508213

SST point '

MST ———
pomt D Free o«

MST

point = 1.079+10°

Therefore no conclusion can be made as to whether the data best fits-the regressmn The figure below
provides a trend of the data and the grandmean

OCLR00019449



C-1302-187-E310-041 Rev. No. 0

Apéndix 6
1] R

[} ° .
m pdint i= slope (Dates , point 42) m
. " / )

The 95% Confidence curves are calculated -

JPoint curve = M point Y& predict + ¥ point
_point actual;nean = mean( Date; )

. uppointf 1= -point curve,

C R 3
point = 21 y point mtercept(Dates , point 42) y poipt = 5.131-10

sum = Z (Dates 4 — mean -Dates's)).2 .

Sheet No.
15 of 16

1 A
: ’

(YW predict, = Point anmalmean)

%y ' - 1
+ qt{ 1 — —,Total - 2)-Stpoint -1+
. 9( 2 means T (d+ 1) sum
l. - .
- B
lopoint'. = p°mt'cu[vcf - _
o - 2
oy Totd ~ 2) Stooi : . 1 (Y-e‘“' predictil'_"."“‘t actualmear_l),
+ -l qt|1 — —,Tota -.2 |-Stpoint - |1 + -
A B U A A P sum
; ) . " Local Tmin for this elevation in ﬂwe Drywell Tmin_local SB, =490 ' g (Refl 3'.25)
S " Curve Fit For point 42 Projected to Plant End Of Life
, 1 A )
‘ T T T
1400 |- : -
1200 i~ =
M point = "21
witg 000} % - '
>'<l‘ “ >l(eal' . X
X .
mio_local sp | %' X
800 [~ -
600 |- -
c 1 1 B : 1 .
e 2000 2010 2020 - - 2030
N . - ¢ Dates .
lopoint,, = 542.962° yearprmi'ctz2 = 2.029+10°
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The section below calculates what the postu!ated individual thickness would be if this point were to corrode
ata mmimum observable rate observed in appendix 22. . :

Rate i observed =69

. Postulated thickness =point 423 — Rate min_observed «( 2029— 2006)

Postulated ;4 nace = 7633 which is greaterthan . Tmin_local SB. =490
_ - - 3.

The section below calculates what the postulated corrosion rate necessary for the thinnest individual point to
reach the local required thickness by 2029. - _

minpoint = 0.922 year =2 029-|03 Tmin_local '= 490
, predu:t.z2 T 8By,

1000-minpoint— Tmin_local g5 ) :
22

requifed rate. = .
(2005~ 2029) required 5, =~18 - mils per year

'OCLR00019451
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i

' ‘ Cells = convert(POims 49'.7).. |

' APFENDIX 7_ _ . €-13024187-E310-041 Rev.No. 0’

‘Appendix 7 - Sandbed 17A

" October 2006 Data. - ' _ L

The data shown below was collected on 10/18/06

page := READPRN( "U:MSOFFICE\Drywell Program data\Oct 2006 Data\Sandbed'SBI7A.tt” ) -+ '

U
i

Points 49'. = showcells( page,7,0)
. t

[ 1.1 1149 1.154 1138 113 117 11691
1121 1159 L4 1144 1134 1148 1123
. 1068 1073 1111 1114 1094 "1.083 1053
Points 4o = | 0976 0991 098 1.03 .1.046 0994 095
0962 0926 0909 095 0869 0938 0967
0903 0956 0.91 0835 0802 095 0963
1 0954 0972 0877 089 0875 0891 0945

' No paaCells = length( Cells)

The thinnest point at this location is point 40 which 'shown
below - : C L

minpoint = min(Point_s 49)
' ' _ minpoint = 0.802

-Cells = deletezero °‘,_l'ls-(Cel_ls ,No Dmcms) _

No DgigCells = lengh( Cells)

Sheet No.
" jof 26
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.APPENDIX'I_ S C-1302-187-E310-041 Rev. No. 0 o ' Sheet No.

" Mean and Standard Deviation

P actuat = mean(Cells) 1,001 = 1.015010° O aomal = Stdev(Cells) o, 5= 104378 ¢
- : minpoint = 0.802 .
Standar'd Error ' :
S actual . . - - . - _ A -
Standard gpryy % e | Standard .= 14911 |
‘JN° DataCells . ] . : . o
C, I _ .
Skewness
" s 3 |
NO patncelts ) -2{ Cells = 1,
Skewness = ( DataCells) ( actual)

' . (NO Da_tvaE’ _-_]) -(No Daﬁ@ﬂs-‘ 2) -(0’ acnml)3 . Skew'ness_= —0.073

-Kurtosis

No pgtaCelts ' (N0 DataCells + 1) '2(03“5 — M actuat)

Kurtosis = s = —1.2
(Nﬁ’ DataCells ~ l) (N°DataCells 2) (No DataCells ~ 3) (U actual)4 Harosi = _-1.266
3+(No paacetls = 1)* _ o :

(N° DataCells ~ 2) (N° DataCelis - 3)

Normal Probability Plot

j = 0. last( Cells) srt = sort( Cells)

3\

e o .Z(srt=sl'1.)-r
B A = S T
Zsrt|=srtj
: rank

P = rows(Cclls)+ 1

lx =1 N__Soofej = root[cnonn(x.) - (bj).x]
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* The mid points of the Bins are calculated

b
'I

. APPENDIX 7 _ © . . C-1302-187-E310-041 Rev.No, 0 Tl - Sheet No.

D " 3of 26

: ) t
" Upper and Lower Confidence Values
. ’ . ki . ' ' !
The Upper and Lower confidence values are calculated based on .05 degree of confidence "a"
' ’ ‘. . : ) .
“ @ i=.05 Tant[(l—-z-) 48] Ta= 2011 e,
. . , e , ‘| . . ,

0 ¢ '. . . -
actual : . : o
' Lower gsoon,= 985346 L

L°W°'95%Con’liacma1-T“—-———- 5%Con,= 983346 , , -
_ _ _ ‘J§°DataCells : . c I

. u . Ta [ actua) . | . . - . oo
. PP‘" 95%Con *= M actual a1 Upper gse4con = 1_045.103 - .
1 ° : . ' ¢
. ' DataCells . _ . .

These values represent a range on the calculated mean in which there is 95% confidence.

Graphical Representation - '

U Dlstnbutlon of the "Cells” data pounts are sorted in 1/2 standard deviation increments (bms) within +l- 3 standard

.

deviations

" Bins i= Make ping (p. actual @ actual) o

 Distribution := hist( Bins, Cells )

-0 Bins, +- Bi
K=o Mldpom,s _( i 1)

nérma'l curve, = pmrIH(Bms '"actual' actual)

normal curve, = pnorm(Bms +17*actual+© actual) - P"O’m(Bms *# actual’ actual)

normal o ve 1= No DataCelis ‘Pormal oy, ve
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' APPENDIX 7 . . C-1302-187-E310-041 Rev.No. 0 - " SheetNo..
' . . . . L : e ’ 4 of 26

oL . . 1
] . . .

'hesults For17A - The following schematic shows: the the distribution of the samples, the normal.t.:hrve
based on the actual mean and standard deviation, the kurtasis, the skewness, the number of data points, and '_

the the lower/and upper 95% conﬁdence values. _ .
Data Distribution.
’ ' . . ' ' .
T T T T T !
' — ] u _. 3
. 1} actual = 1.0150_10
, _ ) ' .lo - - — . - T .o_acmal: 104.378_
S isvitnsion - ] / : : , ' Standard ;= 14911
nollmal'me . . . :
' / ] \ ! B " Skewness = ~0.073
. s _ / | \ | e
Kurtosis = —1.266
BN 1 Lad t1ald 1 g
; 700 800 90 1000 1100 1200 1300 1400
. . - - : _ Midpoints, Midpomts . .
- | LOWel‘gs%Con = 985.346 . . Uppel‘gso/con =1 045'10
" Normal Probability Plot _ -'-1
' Y L T T

R ] L e XX
N_Scors; o} x XX -
X X X )g@'x(
. ' - *X -
-k _)_?{% . -
-2k _ - | -

2 ] 1 [ 1 A )
* 800 850 00 S50 1000 1050 100 1150 1200
. . st oL
_3 The data is not normally dlstnbuted Previous calculations have split this data set into the top 3 row and the
bottom four rows. In order to be consistent with past calculahons this data will be splitin two groups and
* arialyzed. The entire data set will also be evaluated. )

OCLR00019455




' APPENDIX 7, . © ©-1302-187-E310-041 Rev. No, 0 T

The two groups are named as fallows: ‘StopCELL := 21 S

- 10W pgings = LOWROWS(Cells, No Daﬁceus,StopCELl::) , bigh :

Mean and Standard Deviation , ' _ A

)
. - . ) ) L . — ._ . i
“Wlow popigp = mecan (low poims) . . Olow 4 iual = .St.dev (low poims) 0,

.- ) i . ' . . . L '
. phigh o = megn(_mgh lmints) o Uhlg:: actual = Stdev (hlgh poims)

. . | ‘ . ‘ ] . ! ) . .
- Standard Error !

clow actual

Standardlow oo, = Ohigh yotyat -

‘Standardhigh oproy 1=

Skewness

No]ow DataCells = length (low pointé) L _—

(Nolow DataCél_ls) '2(10‘.” points — How m:tua])3

(Nolow Df:téCells - l) -(_Nolow DataCells ~ 2) -_(olow actual>3

Skem Tow =

Nohigh pygacetls *=length (high points)

Wy

o (oohieh D) (i~ Pigh )
- Skewness piopy = —— - . 3
- - (Nohigh pggacens — 1) (Nobigh patacelts = 2)"(Obigh petuar) .

Jl:ngth (1% points) - _ . - ,Jlengtb (high points) -

Vi : )
points = TOPROWS(Cells, 49, StopCELL) -

Sheet No.
5of 26
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o - ' I _ _ - "7 - 6of 26

[ -
< ’

. . . * . 4
Nolow pagaCells* (Nolow. DataCells + 1 )"Z(]“’ points ~ "10“' actual)

Kunosw low = -

T
S

(NO]OW DataCells - 1) (NO]OW DataCells — 2) (NO]OW DataCells ~ 3) (olow actual)
'3-(Nolow pgacepts = 1)° :
(N°]°“’ DataCells ~ 2) (N"k’w DataCells ~ 3 )

~ Nohigh DataCells'(N°h’gh DataCelis + 1) Z( high poinec — high gogpi
po .

. ) P
o Kurqosishi'gh: = -

(N°h’ghDataCells - 1) (N°h'8hnata0ens 2)-(Nobigh taCitts = 3)*(ohigh acival)
" . T 3. (Nohxgh DataCells ~ 1) . ’ '
(N°hlgh DataCells — 2)° (N°*“8hna:a<:eus - 3.)

Normal Probability Plot - Low points

L= 0. Tast(low poingg) St jouy = ééﬂ(lf;w points)

L = 141 e S >
] . — .
: _ Z(srt jow=stt lowl>'L . rank
rank low = .. ! Iow

Zs_rt low™= St l.°Wl low _ rows(]ow pomts) +1

x =1 N_Score low, A= robt[ cnorm(x ) — (_p low.l') ,x]

Normal Probability Plot - High points

b= O ast(high poing) S g 7= sort (hih i)

S
?

H=ht+l ' Z(S“ high™= St hlgh) L | rankpign

rank hlg

————3 © Phi :=_ — . .
e e, rows (bigh poiyis) + 1

=1 .N_Score. highh' = root[ énél;n( x) - (p higl;h) ,x]
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. ' .. 7of 26
4 '
""" L . , , : , b -
Upper and Lower Confidence Values . ’ S ' S ' - L
. : ' . -y ' ' i ] e )
a=b Tot= '{(1 "3) 48] Ta=2011 S .
) ’ - . ) ’ . . . ' ' * : \ ..
o, , . .
- ' ohigh,cp ¢ " e U :
Lowerhigh gso;cop *= Hhigh aopug) — T0 = ' I b
. CL JNQ'“E“ DataGells S e
. i . Tt . ’ ) ] [}
t E : . Uhlghactual St '.. l| R :
! Upperhigh gso,cop = HhIER aotua) + TO- S ,
L - JN°"‘8" DataCells’ o .
‘. o { '

t clow
actu:
LOWCﬂOW 95%Con * = [.llOW'mal - Tﬂ. al

JN"]"W DataCells - .

‘olow - : : o )
actual - ) : : .
Upperlow 955, Con = 1‘10“’ actual + T0 - o _ Vo
J§°’°W DataCells , S D :

Graphical R_epresentation of Low Points

Bins |, = Make pjng (p.low actual » ClOW actuaf)

Distribution jy, 3= hist(Bins joq, 4 oW poin ) | |
' . Distribution 1., =

" The mid points of the Bins are calculated =,

Bins lowk + Bins Ic:wlr + 1)

Midpoints low, =

k:=0.11 2

normallow meo ‘= pnorm (Bins low, * Mow gy pa1» Olow actual)

‘normallow curve, = pnorm (Bins ]wk+ . plow ;oo Olow actual) — pnom (Bir'as ow, * ow actual.’ clow éctual) .

. m‘mnaﬁow curve. = Nblow DaiaCells -normallow cuwé :

e
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. ' ) )
._Graphi_cal Representation of High Points
- / A . . .

Bins pion = Make pong (Whigh oepyq)» Ohigh actual )

+" Distribution high = Inst(Bms high® h)gh pOil‘ltS) o stmbuhon high = :

(Bins,,gg,,Ir + Binsl-ﬂghk;l) s

.-2 .

kw=0.1 -, Midpointshighé =
t

normalhigh cyrye 3= prom (Bins high, » Hhigh gerygy » ohigh acmal)_
( | , normalhigh curve; = prom (Bins high, , " ihigh ;4151 Ohigh actual) = pnomm (Bins high, * phigh _ .0\ -1, chigh actual) .

"°"."_’a]h.ighlcurve = Nohigh pyataCells ‘normathigh ;e
b '

1
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" - ' . 90of 26
v ..| 4
g _ t
" Results For 17A Thinner Points
. : l‘ ! '
L] ‘
. : " :
. - - N . ' . )
T I T | T _ ' R *
C : : J Y ) Lot
or . 0 "HoW oy = 935429
] ) . - - ) . A
S . F‘ : v o ! )
st : o ' olow gy = 55725
L B )
-, . '
w6 I | | T Kurtosis g, = 0.179
. nomaflow gurye ) N ' !
' o
a _
: Skewness low = 0358
- - 5 ‘ - ’ !
- 2f- Standardlow = 10.531
- . -1 | 1 | _ Nolow paicetts = 28.
" - 750 80D 850 - 00  .950 1000  10SD 110D E
; Midpoints 1y Midpaints 1oy _
Lowerlow 95%Con = 914.254 . Upperdow 95%Con = 956603 '
,‘ . : . . . ) . [}
2 .
T T T T »
i~ *2([( T
RLE Y | N X o 4
Txxx .} - x %
«X
x
« X R
. X -
A X
b'4 . .
N 1 R ] 1
" 800 850 - %0 90 .- 1000 1050

!

The above plots indicates that the thinner area is more normally distributed than the entire population.

[
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L . - : . o 10 of 26

v ]
: | . _ . \
" Results For 17A Thicker Points
. . R ) - | ) , ] . . ‘ 'a
T T T T S
' ' | phigh o opg = 1.122010°
6l 4. S
' . ohigh o= 33.194
r L . : _ - Skewness piop, = —0.495
Distribution pigh . o ' f ] N .
& . :
3 ) .nomwmlghcu.m_, . . N
. § Kurtosishigh = "0497
5.1 - - ] o .
' 2 71 Standardhigh o = 7.243
- |—| Nohigh patacells = 21
- , N L1 :
S 1000 1050 1100 1150 1200 1250
) ' ) ' ~  Midpoints pigh, Midpoints y;sn ‘ )
Lower ggopcon = 985.346 Upper gsoycon = 1:045910°
f . i . B
by 2 | | T T T I
. ) ,
L] . x.
1 < ~
%>
X
. xx
XXX : X _ ._
_ : o .
b
- X . .
_ X
- ] 1. N L1
1040 1060 1080 100 110 140 1160 1160
srt highh .

L he above plots indicates that the thicker areas are normally distributed. -
P ) .
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oo ‘ : . L " 110f 26
] . ] i
: _ : _ |
" Dataflom 1992 to 2006 s retrieved. - : L  d=0
: , . .
For Dec 31 1992 ' " . ' ' .
page = READPRN( U \MSOFFICE\Dlywell Program data\Dec. 1992 Data\sandbed\DATA ONLY\SB17A., txt" ) :
. . o)
POlﬂtS 49 ° = ShOWCC“S( page,7, 0) o ;! Dat&sd :=_'Day ycar( 12'31 '1'99%) -
i N
Data ' .t
. . [ e L ,
[ 1.159 1153 1158 1138 ,1.127 1.169 1.167] . L . ' 3
1121 1155 1121 1143 1125 L1510 Li2v| S . '
. 1071 1095 1112 '1L115 1097 107 1.053 _ e
Points 49 = | 102 0995 0977 1012 1048 1029 0951 R '
0976 0919, 0881 0935 0871 0936 0964 | !
0.866 10961 0892 0822 0804 0946 0191 | L '
- Loss os 0923 0925 0871 0952 0586 ] _
nnn = convert(Pomts 49 7) .NO DataCells n= length(nnn) nnn = Zefo one (rlnn No DataCell; »43)
: ] ) . ) '
Pomt4o ]1]'1!13_9 - Point 40 = 804 . . ]
: . '
- The two groups are named as follows: StopCELL := 21 No Cells = length( C""S)
..) ) T . . . . .
low ™ points * = LOWROWS(nnn No Cens.StopCE.LL)  highpging = TOPROWS (nmn, No ceprg , StopCELL)
No = length low _ . - . ' . — . \ -
lowCells ( pomts) v No highCells = le“g‘h(}“ghpoiﬂts)

5 B . .- . . .

- Cells = deletezcm ccns(nnn No Cells)

low oints 1= deletezero cepg (low pomts 'N° ]owCells) _ .
high points ©= deletezero gopp (high points » NO ghCells) .

6 .
B, measured = mean(Cells) o© measumd = Stdev( Cel]s) measured,

NopataCells .

 jhigh masurédd. = meanhigh points ) pow measured = mean (tow P;’i“‘s)
. _ - d . ‘

Oﬁigh = Stdev( high . . . P :
measured, ™ ( P°m'5> °]°w_measuredd = Stdev(low points)

chigh measured

olow measumd. _
Standardlow r, =

. Standardhigh en-o
,Jlength (high pings) . | ‘emro lJlength (tow ,,D,,,.s)

OCLR00019462 -
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. For1984 / -

C-1302-187-E310-041 Rev. No, 0

Stieet No..
" 120f 26

Jdmdia

page = READPRN( U \MSOFFICE\Drywell Progmm data\SepL1994 Datakandbed\DATA ONLY\SB]7A txt" )

Points 49

Points 49 =
Points 49

showcells( page,7,0 )

1163

1.122
1.121
| 0.977
0.962
0.861
| 0927

"1.146

1.155 -

1.088
0.993

0914 -
0.963 -

0.97

nnn = convert (Poiﬂts 49 7)

_ Point 40d =

Data

1158
1122
1.108

0981
0.869
0.894

" 0.866

- NopaaCelis =

m.m39

The two g'roubs,are named as follows:

1141

"1.144
1.116
0.989
0.942
0.82

0.895

Tow poims ‘.:= LpWROWS (nnm, No ey, StopCELL )

- No !owCells = length (k’“’ poxnts)

Cells_' = de]etezero cells (nnn »No Célls)

1136
1128
1102

1.046

0.877

© 0.809

0.893

Patesd = Day year( 9. 26 s 1994)

v

1.168 1172 |
1157 1133
1071 1.055
1.001 ,0.956
0938 0962
0.947 '0.984
o.bss 0953 |

length( non )

" StopCELL =

high pomts

+ No highCells =

No Cclls = Jength( nnn)

= TOPROWS (nmn , No © Cels+ StopCELL)

low boin = deletezero cells (low points.* No lowCells)

R measumd = mcan( Cells)

G measured

plugh measurcd *= mean (hlgh pomts)

chigh measured = Stdev (hlgh pomts)

Standardhxgh error,

G]'ngh measured '

chngth (hxgh pomts)

Stdev( Cells )

high pom

Standard o

dength (high poi_nts) '

dcletacro cells (h’gh pomts »No hlghCells)

measured

'Ji io DataCells

plow measun_add = mcan( low points)

" alow measurcdd = Stdev(low points)

S'tandardlow.

ermr‘

olow measuned

'f ength ('°“’ pom'S)

- OCLR00019463
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'For 1996

" C-1302-187-E310-041 Rev.No, 0"

Y

- Sheet No. _
"13 of 26

. di=d+1

_page = READPRN (u \MSOFHCE\DrywcH Program data\Sept.1996 Data\sandbed\DATA ONLY\S'B17A.txt" )

Pomts 49 = showecells( page . 7 , 0)

Points 49 =

nm = é_onvert (foints 491 7)

The two groups are named as followé:

low pomts

[ 1.162

1.158
1.084

1056

0.985
0.868

| 0931 -
1

0973 0.672

1.161. 1.172°

1102 1174
1019 1.015

0.961 1.109

1.023 1051
1.006 1005

- NoyoyCells = Iength (]ow points)

Cells = deletezero cells (nnn No Cells)

Point 40 :;: nmm,
[

. Data o
1.143 1163
1155 1,135
1.189 1.187
1028 1.112
0997 0.929
0.924* 0.983
10.963 0.9'12.'

33

StopCELL = 21

= LOWROWS (nnn NO Celis » StopCELL)

Dates

117
1.172
1.172

1.019.

0.938
10.972
10.985

1.172
1144

-1.093

1.03

1.029
1.007
1.056

e

[

o

No s

‘nnn i= Zemone(*‘#" 'N°_Cells'3_)

= Day 3 (9,23, J1996) < Y

= léngth( nnn)

' Point 3 was eliminated from the 1996 data

bigh points = TOPROWS (mm , No s » StopCELL)

No highCells = length (high poine)

] W points *= deletezero cells(bw pomts'N° lochlls)

p measumd = mean( Cells)

S measured A

o uﬁigh_memd = méan high boing;)

chigh méasuredd = Stdeir(high_'poims)

Standardhlgh error, =

.U}“:gh measured,

= Stdev( Cells)

'\[ 'mg'h (h‘gh pome).

high points = deletezero ooy (high pojnts » NO highCelts) -

- Standard gy,

“meas_medd

JN" DataCells

oW neasured | = mean (low 'poi_nts)

°l°w.measumdd = Stdgv (low. points)

Standardlow

CITGI'

 clow measured

,J length (low pomts)

' OCLR00019464
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' APPENDIX 7'

. For"ioos

C-1302-187-E310-041 Rev. No. 0

. L . ' . ] .
page = READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2006 Data\Sandbed\SB'l?A Axt" )

Points 49 i= showcells( page,7,0)

1121 1159
_ | 1068 1.073
" -~ Points 49 = | 0976 0.991

: - | 0962 . 0.926
, 0.903 0.956
| 0954 0972

nnn . c;)hvén(Points 49,7) _

111 1149

Data
1.154

- 1.114
1111,

- 0.98
0.909-

0.891
0.877

‘Point H
: 40 A

The two groups. are named as follows

1.138
1.144
1.114

1.03

0.95
0.835
0.89

oW e = mwnows (nan, No Gegte» StopCELL)

points
No jowCells *= length(low pomts)

- Cells i= deletczcro ce“s(nnn No CB“S)

39

113

1134

"1.094

1.046

0.869
- 0.802
0.875.

StopCELL :=

Dates

117
1148
1.083
0.994
0.938
0.95°
0.891

'1.053

= Day ycar(9 23,2006)

'1.169 }
1.123

095

0.967
'0.963
10.945 |

‘Sheet No.
14 of 26

D dm=dsd

No DataCells = length(nnn) -

No Gty = length(nan)

high points-*= TOPROWS (nnn, No gy , StopCELL )

No highCells = .'fﬁgt!‘ (high points)

low pomts i= deletezero oo (]ow points * N© lowCells)

* high, pomts = dele@ero cells (h'gh points® No hlghCells)

H measuted = mem( Cells) ' measured = Stdev( Cells) |
a - _

“}“gh measured = mean (hxgh pomts)

f a}ngh mcasurcd = Stdev (h'gh pomts)

_ Standard}ugb

- i - chigh measured

'Mm(*ueh poets)

Standard

Standa.rdlow estor, =

"measuredd

eno_r&":: —_—
- JNO_DataCells

oW 1 easured 8 = mean (IQ“’ points)

clow measuredd = Stdev (low points)

olow measured,

chngth low pomts)

OCLR00019465




- APPENDIX 7.

. Below are the results
T . 1

1.022010°

1.017¢10°

3

I measured = | - ,
1.058+10

| -1.015+10°

- . . T
1.125010°

112910

Wbigh easured =
st 1144010°

'041.593
933.75
996.893
935.429

_ oW 1eacured =

| 1.122010%

'Sheet No.

* C-1302-187-E310-041 Rev. No. 0' AR
' : I ' " 150f 26
[ ., [
[
' 1
Y
. : . e
. . [ ) -
190310° |, . .. '
¢ AL R N |
1.995010° 804" !
Dates =4 3 . ;
. 809" . .
1997 lb IPOiﬂt 40 = ] 1
3 e 983 |, ,
| 2.007-10 W, \ _
. 802 .,
Bl
, R 1499
|
) e 13472 '
n =1 -
g error 12.949
: ' 14911 |
' ]
' 104.798
108306 '
) od =
measured 90.646
104378 ] .
g
3 1]
__ 7227
33118 . |esxm
) . | 31283 Standardhigh exror = | |1 147
-ohigh easured = 49.851 . N
: g o | 7243
33.194 - :
6137 | 11.811
, -] 56.659 Standand] ' .1 10.708
clow = n oW = F
measured ~ | 56487 error ~ | 10,675
55.725 10.531°

OCLR0O0019466




' APPENDIX 7 C-1302-187-E310-041. Rev.No. 0 © Sheet No.

. ) ' _ . . ' : 16 of 26
1}
. ' :
] .
Total eans = row's(;l measured) : Total peans = 4
- o
. lest( Dates ) : )
ST = Z '(“ measured, ~ .mean([l measured))
i=0 :
.. last(Dates) - : '
_ : : 2
88 - ilo — mean( ylow )
S5T jow ] Z : (“ W measured, ~ " (“] meﬂs“"ed)
1 last( Dates) _ ' o
. o o 2
. SSThigh = ("h’ghmcasun":di - mean(].lhlgh.measured))l
: i=0 v . ' '
‘T _ . last.( Dates ) _ )
T S —Y
i=0 B
t
| .
) Tast( Dates ) . ’ : .
. st > . 2
SSE oy = Z _ (ulow measured, ~ yhat(Dates,uloW measured)i)
’ . i=0 : . b '
- Jast( Dates ) - SO
: _ , - : . 2
SSE pigp = Z (llhlgh measured, — Yhat (Dms '-"h‘ghmeasured)i) :
red, . _ / _
i=0 : ' ' '
. Tast( Dates) . IR -
: SSR = Z ' . (Yhat(Da‘es'pmgaéumd>i - mm(umcasured)) o
. .. i= 0 . " : R N

Tast( Dates.) !

. SSR Tow = Z (yhat (bates ,.ulov.v measured)i." me_an(ulbw m wsured) )2
- < i=0 : o .
) .
- last( Dates ) : : '
SSRygn = D, (vhoe(Dates. high measured), = ™20 (Wb measured)

Ci=0 .

~ OCLR00019467




- APPENDIX 7

. . SSR
MSR i= 5ok MSR joy, = W
: DegreeFree reg . _DegreeFreereg
§
' . . SST
MST = 51 MST 1, = _____12"1‘_.
DegreeFree o - DegreeFree ; -
Test the means with all poihts
" F Test for Corrosion
@= .05 F . .. 'MSR.
actaul_Reg MSE
Fcn:tieal_reg =
P ' ., actaul | Reg
) r«mo reg 'F—'—"—
critical_reg
_ me reg 5616-10

. o . _
-DegreeFree oo = Total eans = 2 DegreeFree reg =
p .
: SSE
MSE. i= — Soc MSE o = _S%Fow
; DegrecFree o

DegmeFree

) |
Standard error ° JMSE i

1

Stanbiard jgwerror = ’MSE ow

© C-1302487-E310-041 Rev.No.O =+ '

DegreeFree ¢ = Total, means ~ 1
[ g
A
' .
]
C "SSE:
Co . DegreeFree 58

r
1

VSR o SRhigh
> high * DegrecFree reg '
MST 1= o HiED
gh DegreeFree o,

gF I(l - 0; , DegreeFree reg » DegreeFree ss)

Therefore no conclusmn can be made as to whether the data best fits the regressnon model. The fi igure

- below provides a trend of the data and the grandmean

Sheet No.
" 17of 26
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"APPENDIX7 C-1302-187-E310-041 Rev. No. 0

Test the Jow points ¢ ' ) - s

'
F Test for Corrosion
] ] .
MSR jow
F T ——
actaul Reg.low
| ' e " . o MSElow ot
. . ' B Féritiéal_reg = qF(l - 'a,DegrecFree_mg,DegreeFre_e ss) .
= ' F actanl_Reg.low
, “F ratio_re _reg.low * F o

L critical_reg
= 2017010 3 .
F ratio _reglow = 291710

Therefore no conclusion can be made as to whether the data best fits the regress:on model. The ﬁgure
. below prowdes a trend offhe data and the grandmean

" Test the high points .
. F Test for Corrosion

" MSR high
actaul Reg high = m

F ritical_reg =-9F (1 - @ Deg’“?'“ reg + DegreeFree ()

F actaul Reg lugh

F ratio reg.lugh F

cntlcal_reg _
) Fratio_reg.high = 0.013
Therefore no conclusion can be made as to whether the data best fits the regression model The figure’

below provides a- trend of the data and the grandmean '
[

Sheet No.’

18 of 26
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The following will plot the results for the overall mean, the mean of thinner poihts, and the mean of thicker
points ' St '

5= 0. Total pegng = 1 | S e
N : o _ ' R o
Hgrand measured, = mean(p. mcésumd) . ,08rand 1o osured = Stdev (p. m'easure’_d)' . ) \
. : : 3 ] . . A : . ) [l
s . N
ogrand asured i ! - . )
* GrandStandard ..o :==' . measured : - ] S .
,’Total means v : T, . ! : v \ B
S : : - ' AN Yo ] .
.0grand 150 measured = Stdev (IﬂOW measured) ,  Howhgtand measured, = mcaq_(uk')w measured) o B
: '+ ogrend joomeasured !
,G":“ds@da'd lowerror ‘T '

. 3 7 . 1 '
} i . T ,"Total means T ‘
- ’ : ',_. y . ’ phighgrand ' = mean. phigh :
ogrand yiphmeasured * S'tdev ("}“gh measured) ' measured, ( t_neasured)

5 : ogrand piohmeasured -
GrandStandard higherror H : |
o Total peans
s ’ \ .
) _
o 1200 . 4 LI T I { i { — \
] . 1
+ :i .
r v +
B measured
X X X 1100 [ -
i "'F_““d measured
ren— x
+
phighgrand [ ooc s 1000 1 o ~
Hlowherand 1 icured -
' o ‘o o
900 -
S A | L1 1 T
© 1992 1994 . - 199 1998 2000 2002 2004 _ 2006
. Dates
: 1 opee1dd
) '-ugqu measumdo = 1.028+10 _ GmndStandgrd emor = 10.111

mean ( ylo w '_m-mm_‘d\ = 951,916 GrandStandard lowerror = 15.087

. . ; 3
mean (phigh megured) = 143107 - GrandStandard piop crror = 4.948

!
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_— T . 200f26

R - : i

! ¢
“The F Test mdxcates that the regression model does not hold for any of the data sets. However the slopes
and 95% Cpnf idence curves are generated for all three casés. '

mg = slope (l_)ateS_.umea-smeq) o y;, = intercept(Dates:!' me’asuréd)
] i | | | ‘
L ml.ows_ = SI'OP"— (D‘“"S-mbw meésu@) ' ylm'vb = inten:ei)t (,Dat'es,lilm;v m%sure&)
0 ! | .
";highs = slopf (Pmssﬂ_lﬁgh measm'ed) Y hight = mtcrcept (Dates fhigh mmmd)

oy =005 . k=28 f=0.k-1
' Year predict. = 1985 + -2
’ .. : ﬁi"k.p-réi’i-ct = ’;.‘s'ywpmdicf +¥p

mck lov._rpxed,i(.:t = mloWs'ywpredict +y lowb

Thick ixighprédi-ct = m l'ughs ‘year predi-ct + y highb
';‘hick a'&_:;ualmean = ;nean( Dates)

sum = Z (Dat# g = mean( Dates ))2

 OCLR00019471
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[ .' ]
: . s
"~ For the entire grid
. ' ]
\I .
“pperf :=ThiCk Pl'edictf - ’ . . -_ .‘ . . ] : A
. ' . - o : ' . T a2 ol
@y o 1 (Y"‘“_pmdict,- Thick a'cwalmean)
+ gt| 1 = —, Total ; —~ 2.}-Stan el 4 —— + . .- ' — ‘o
q 2 means error 4+ 1) ...‘- som A
lO_We_rf_ = Thick predict;, - ' L - ‘ A ] N o ) .' Y
i i 1
: L . . N 2
ey | ‘ : . 1 - (yea"predict‘. ~ Whick actualmcan)
+ -] gt{ 1 ~ — ,Tota are = 2 |+Standerd - 11 4+ . + - '
. q 2 means ' error (d+1) _ ‘sum
. | ' b | .
! ] 1 ! ' ’ 1 " ' . . ¢

. . .
The minimum required thickness at this elevationis  Tmin_gen gg = 736 (Ref. 3.25)
: : X !

. ) . . . [
] N ] i b []
' _ o |
} 1100 = ' ) . -]
Thick predict o ) - .
Tower 1000 = i UL . ST mg = '!0.7_31
¥ measured .
© .
Tmin_gen SB. ot n PR -—-..‘._____.\_;“- . .
cns— ~ o
. . ‘ -.-\’\
~ .
800 |- . S
1
——
- 1 ! 1 i :
1980 . 1980 2000 [2010 2020 2030
YORX predicts YEAF predicts YE&F predicts Dates, Year predict
( ’ .

‘OCLR00019472
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For the po/ints which are thicker

upper P Thick highpf'edictf- -

" C-1302-187-E310-041 Rev.No. 0 ,

Shieet No..
22 of 26

.. . ) . 2
(y earpredictt.' Th‘d‘ actualmean) E

' o : ) .
t -1
. + q‘(l - 7..:['018] means — 2)-Standard higherror* 1 -.l--|'(d ) + p—-—
" lower, 1= Thick hig}_:predictr
|- o, . - _ 1 (ywpredictr' Thick actualmean) :
+ | at| 1~ = Total oy = 2 -Stindard pigerer” [1 4 s —
1 T T T
1200 |- \_"_;______’//_ :
a .
=
1100 |- ]
Thiek pighpredict - T e .
uhigh ' T :
lower . .
upper
Tmin_gen gp 900 |- -
- _ _ ]
800 4
| 1 | 1 _
" 1990 . 2000 2010 2020 2030

1980 ,

| "YeRXpredict» DAIes, Yoar predicts YEAT prediet» YET predict
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. ! : o e, : " 23 of 26
' -I . b
-t
1
For the points which are thinner ) B : , '
) . 1' .
. .._ - N . o ’ . ' .
uppery := Thick lowpredict, ==, . - ) ' e N
- ) " " +=T N = B
e, Toml : 2) Standard b ]" 1 (ye‘?rpredictr' Thick adt.ualmean) v
+ 1 - —, 10 - -Stan . + = -
. qt 3 means ~ £ lowerror TVES) T p— ' .
, . . . .. .. .. - ‘
' ' '
o "l 'I
lower, = Thick lowpredict, - . - . oy
' v ) . - 2
o )t T P
+ -| qt|{ 1 - —, Total ~ 2 }-Standan q1 + + +— e
2 means. lgwerror (d+ 1) | " sum
1 ' .
]
' ]
|
] : © 1200 |~
‘ ]
10 ol . o - '
. . . ' . : . ‘ .
; . . ,
_ Thick jowpredict ' ) o Miows = —0.796
HIOW peqeured 1000 - " o ' EE -
Dnoao ' : o
lower . . DD' I : .
upper 900 - : . ~
. Tmin_gengp ’ ' ’
— _
. w0 |- _ | '
/" -
anm—— ’ . ' \\\.\ _
700 |~ ] ‘.\;_. -1
| 1 I 1 >~ 0
1980 1996 . 2000 2010 2020 © 2030

Year predict» Dales, YEar predicts YEAr predict» YO predict
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.The section below calculates what the postulated mean thickness would be if thrs grid ‘were to corrode ata
minimum c};bservable rate observed in appendix 22. a _ _ .

Rate

mm _observed = 6.9 '

Postulated meanthrckness = measured - Rate min_ observed (2029 - 2006)

| Postulated | 0. it ecs = 856.627 : which is greater than Tmin_gen SB 735

The following addresses the readings at the lowest single point '

_" last( Dates ) _
SST Z (Point — mean( Point )2 . ) ' 4
' - 40, (Point 49) 88T it = 2.379°10
. i=40 - : ) .
!
_ tast( Dates ) : ‘ _
. . 2 L
P — yhat( Dates , Point . : o . )
SSEpom Z . ( oint 40, - _yha ( ates , Poin 40)i) -SSEpoint =2 334.10_4_
. . 1= . . . .
. ) last( Dates) :
3SR point = Z (yhat(Dates , Point 40) - mcan(Pomt 40)) _ SSR point = 445.558
- i=0 ' I
: : ~ SSE_.: : .
. — pomt . .
MSE. . i=___ PO ; o
" point. DegrecFree MSR_ .. i= SS5R point ) ss'r
, e point DegrecFree MST point = PO
. ? _ _ reg : : DegrecFmest
StPoint gy 1= JMSE iy StPoint ., = 108.036 ' '
; _ 1 o o 3
MSE poiny = 1167710 MSR poiny = #5558 MST poing = 7.93¢10

F Test for Corrosion

MSR

- : Re pomt
F actan g e
MSEpomt
- _ Factaul.Reg .
. ¥ ritio _reg * "—‘_"—F
. critical_reg
-F =2 062- 10

ratio_reg ~

Therefore no conclusion can be made as to whefher the data best fits the regression modet. The fi igure '_
below provides a trend of the data and the grandmean '

OCLR00019475




™ Koint

= slope (Datcs » Point 40)  point =

The 95% Conﬁd_ence bu}ves are calphlatéd

Paint curv

Point ;.\ o1mean = mean( Dates )

© uppomt, = Point éun_rc[

oy

+ qt(
' }

lopoﬁgf = Point curve, ™

. Local Tmin for this elevation in the Drywell
Curve Fit For Poinit 40 Projected to Plant End Of Life
S

o

t
+ - qt(l = -+ Total means

1 - —, Total
2 .

e = ™ point Y@ predict + Y point .
sum’ := Z (I}atmd ~ mean( Dates ))2

m?msl =12

¢

WeTwwn ¢ W

" 250of 26

“1983 y iy = intercept (Dates , Point 40)Y oipy = 4.811410° -

Lo

1

L 11
)-Sd’omten.- 14 Hi—l)t

2

-1

. ( year prcdic_tf'- Point actualmean)

- 2|-StPoint ,_- |1 4 i +
) AL @¥1)

Tmin_local SB, = 490

sum

(Ref. 3.25)

l i L

.1200 - -
1000 x -
Foint 40 '
X X X
Tmin_local gg
800 |- % X X -
600 ]
1 1 |
2000 2010 - 2020 2030

lopoint,, = ~176.503

. Datcs

v iy = 2.029+10°

OCLR00019476




The séction below calculates what the postulated individual thickness would be if this point were lo corrode
ata mlmmum observable rate of 1.7mils per year (Appendlx 22).

Rate in_observed *=69

POStlllaICd lthkIlESS =Point 40 — Rate min_observed’ (2029 2006)

Postulated ghickness = 6433 which is greater than Tmiis loc algg =490
. 3

_1e'section below calculates what the postulated corrosion rate necessary for the thinnest lndividual pointto

ach the local requnred thlckness by 2029.
minpoint = 0.802 year pred1c122 = 2.0_29'10 Tmin_local.an =490

(lOOO-minpoim— Tmin_local gy )
. 9
required ... = - —

(2005 2029) required .. =13 mils -per, year

[

26 of -26
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Appendix 8 - Sand Bed Elevation Bay 17D

October 2006 Data

The data shown below was collected on 10/18/06.

page := READPRN( "UAMSOFFICEDrywell Program data\

Points 49 = showcells( page,7,0) v

[ 0.849

1} 0998

|
0.814
0.792
| 0.824

0.8'06.

0.828 .

0.802

0.823

“1.074

0.841
0.829
0.897

.Cells = conv_ert(Points 49+ 7)

;-

0'861 0.894

0.717 0.8p6
0.752 *0.753
0742 0812
085 ,0.816
0.888 0.846

1 0.837 0.887

No DaraCells = length( Cells )

0.93 - 0.888
0.736 0.756
0.822 '0.73

0812 0.803

'
0.852  0.856
0.888 0.855

0.891 0935

The thinnest point’af this locétion is point 14 which is shown below

minpoint := min(Points.4q)

For this location boint 15, 16, 22, and 23 are over a plug (refer 3.22)

Cells 1= Zero e (Cells ,No pagaegse - 15)

Cells = Zero . ((.:e"s" No ﬁataCcilS ’ 22)

"Cells = deletezero .oy, (Cells ,Né Dataéclls’)

07027 -

0.648 -
0.667

20.791

0.869
0.8

0.886 |

minpoint = 0.648

. . . ' :
OCT 2006 Data\Sandhed\SB17Daxt" ) = *

Cells 1= Zero g ( Cells , No gracets + 16)

Cells 1= Zero e (Cells, No pgacefts - 23)

OCLR00019478
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Mean and Standard Deviation

/ N . . :
Racng = mean(Cells) e O aotual = SWV(Cells) 0 o= 66335
. ac . . oo
'Standard Etrof minpoint = 0.648
. 6 : o ' ' -
: _ actual . i _
Standard grrop =~ : Standard = 9476 :
¥ 'JN_" DataCells - ' . ' . -
‘Skewness
) _ '
A3 1
. . (No DataCells) -Z(Cells = “actual),
Skewness = i " K
N _ - 1)-(No -2V fo. ) Skewness = ~0.576
( © DataCells ) ( DataCells ) actial
Kurtosis
. No . Né '.+ 1)-X(Cells - p 4
Kukosis = DataCells ( DataCells ) ( _ actual)

(N° DataCells ~ 1) ?(NO DataCeﬁs - -2) '(N° DataCells ~ 3)'(° actqal)4 Katosis B ._0'19

. _ 3 (No DataCells = 1)'2 .
. (No DataCeils ~ -2) -(No DataCells_ - 3)

~ OCLR00019479
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. ' - 30f16

Normal Probabllity Plot

In a normal plot, each data va]u,e is plotted against what its value would bé& 1f it actually came
“from a normal distribution. The expected normal values, called-normal scores, and can be

estxmated by first ca]culatmg ‘the rank scores of the soned data. . ’ !
. . | | Co . ¥
. . T ! ) . - ] o
= 0.. last( Cells) st i= sort(Cells) - ! o T .
. ! . . : . ’ .. oy ' . ] A
Then each data point is ranked. The array rank captures these ranksy : ) ¥ _ '
e 3 Z(sn=srt.)-r . e ' S R
I AL R >V S A : g
e I ' g '
| Zsrt=srt : T .
) [ ) j. } ) . . . [ ] . i 1
1 e . - .
) &
L renk. ' o b '

P = Tows(Cells) + 1

The normal scores are the correspondmg pth percenhle points from the standard
norma] distribution:

x =1 N ScoreJ = root[cnonn(x) - (p) ]

' OCLR00019480
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Upper and Lower Confidence Values
The’Uppef and Lower confidence values are calculated based on .05 degree'of confidence "(;."

No DataCells = length( Cells)

- . a .
a = 05. Ta = qt[ (1 - -2—) 'NO_DataCeIls] Ta = 2.014
o ' 20
G or
- - Y actual . oo . .
*Lower gs0cCon *= H actual — T¢F———= Lower gso;con = 79875
: JN° DataCells-

i o
. actual
Uppet 9594Con *= M actual + TO

b !Jii"DatnCclls : oon o

These values represent a range on the calculated mean in which there is 95% confidence. _

Graphica! Representation

Distribution of the "Cells® data poiﬁts are sorted in 1/2 standard deviation increments (bins) withih +/- 3 standard
deviations ' ' : - :

vl . ' .
Bins = Make ;, (ll actual' © actual)

Distribution := hist( Bins, Cells )
Diémbuﬁon =
The mid points of the Bins are calculated -

.- Midpoimsk :=" ('Binsk _'"'zBi.nsk.-H) - ’

ki=0.11

_ The Mathcad function pnorm calculates a portion of normal distribution curve bésed on a given . .
* mean and standard deviatipn

nonmal curve, = pn_onn(Binsl M actual* © actunl)

nomal yrye, = proTm (Bi“skq. 12 actual» @ ac_tual) ~ prom (Bi“sk M actual » O _actuﬁ])

mormal oy, e = No DataCells "ol cyrye

OCLR00019481
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e o . e ' " 50f16
o, " . '
: . . . {
Results For Elevation Sandbed Elevation Location Oct. 2006
' o ' ' ' .
. . . . Q' - . .
The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kuriosis, the skewness, the number of data polnts. and lhe the !ower and ™ v
upper 85% confidence values Below is the Normal Plot for the data. : D ot
. [N . S .
, . PR Il . . . . . ' . . , 1
Data Distribution . o
T T T T ' ' !
i ' '
: ' o,
. f_ ’ N . umm— 818.667 g
wr : -1 . ’
, : 0 actual = 66335'
1 fJ af B} . . ; ]
i
. -n_Dism?bmian , Standard o ., = 9.476
normal ¢yrye ' ! :
- sk ~] Skewness = ~0.576 '
oL -
Kurtosis = —0.19 :
0 | ] . b
600 700 © R0 - 900 1000 1100 '
Midpoints, Midpoints o
Lower gsoqcon = 79875 Upper 9504Con = 838.583
Normal Probability Plot
3 T T I T T T
2 '_ o x*-' " TheNommal .~
_ : ' X . Probability Plot - -
ak _ X n .and the Kurtosis
. X £ _ ' this data is '
- ,gil‘*( ' . . ‘normally

N_Score; o} - | -+ distributed.
KX X : . : - S .

ol e | 1

x
. x :
.-2_—'_' b'4 X ) ) -
- L 1 1 1 1 | ISR S : '
600 650 . 00 " 750 80 80 900 950 -
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Ap;pendix 8

" Sandbed Location 17D Trend

C-1302-187-E310-041 Rev. No. 0 -

Dta from the 1992, 1994 and 1996 is relrieved.

' For1992 '

. .page. := READPRN( “U:\]WSOFHCE\DWeII Program dat\Dec. 1992 Data\sandbed\Data Only\SBl’lD..txt“ )

' - Points 49 = showcells(page, 7 ,0)

' 0.839

) © ] 0.804

Points 49 = | 1.069

0.809
0.79
| 0.832

POiﬂt 13d = nnnn

1.029 .

0.802 .

0.802
0.814

1.069

0.845
0.833
0.896

@ = @nv_ert(Points 49+ 7)

Data

0.853
0.71

0.752
0.748
0.845
0.892
0.835

Ne pataCells =

0.905

0.806
0.802
0.803

0816

0.846
0.882

point 13

Sheet No.
6of16

Dates, = Day yeqr( 12,8, 1992)

0,955

0.737
0.819

0.784
0.846

0.878
0.886

0.877

0.762

0.737
0.806
0.845
0.855
0936

648

For this location point 15, '_1 6, 22, and 23 are over a plug (refer 3.22)

nnn = Zero o (nnn, No D;naCells 15 ) -

, .:.= Zero one.('m.'_’ +No Dataéells ’ 22) '

- Cells i= deletezero C'F“s'(nnn +No DataCells)' .

B measured 4

= -_mean( C;:l]s )

-

0.71
0.648 -
0.668
0.785

084 |

0.792

0.862 |

length( nnn )

ma = Zero Oll:e (nnn ,No Dmce“s . ]6)

' nnn = Zero ..onc.('.““‘ ,No lSataCel]g '.23) ‘

o measumdd‘ = Stdev( Cells )

5 S.tandard. error, =

¢ measured

J‘ NO DataCels - -

OCLR00019483
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. | I © Tof16
' ‘, N
'

For 1994 . R cdEdel
page = READPRN( "U:MSOFFICE\Drywell Program data\Sept. 1994 Datasandbed\Data Only\SB17D.txt" ) T
- . ) - ) ’ . ' ) : . : -.

. ! )
. Dates, 5 Dayyearw’“’.?g_,%) . 3 Sy
. , . .
Points 49 := showcells( page,7,0) + R R I ,
| o . ,
. ‘ ) "0 i 'y
. Data . . ' o

[ 0797 0815 0853 0887 0.925 0878 0.696 ]
| | 0407 0.806 0.698 0.802 0729 0.734 0.646.
o 1008 0243 0749 0741 0816 0.735 0.662
Points 49 = | 1068 1066 0.739 0812 0772 0793 0.785
0804 0836 0838 0794 0.853 0.828° 0.842 | . - '
079 0825 0885 0847 0872 0853 0.795
© | 0827 0899 0826 0863 0922 0934 0835

hnn = convert (Poims 49+ 7) No DataCells *= len_gth( nnn )

point 13, = nmn,

For this location point 15, 16, 22, and 23 are over a plug (refer 3.22) -

'"f“l .’ﬁ Zero e (““" »No Dat_'aCells ’ l.'5 ) o = Zero gne- ('mﬂ +NO DaaCells » 16)

mnn = Zero one (“‘:"?'N°Pa_taC§HS’2.2) . on = Zero e (nan , No pagacerts - 23)

Cells := deletezero cclls.(“““ ,No DamCells).

N o v ' : O measured, .
umcasurcdd = mean(Cells) o me'asuredd = Stdev( Cells ) Standard ;= 4

) _ .
;J' N°vDataCells

OCLR00019484
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For 1996 d=d+1 .

' ;')age/ = READPRN( ';IJ:\I\/ISOFHCE\Drywell I_’rograﬁx data\Sepi.lQ% Data\san(_Ibéd\Data Only\SB17D.txt" )

Datesq = Day year( 9,16, 1996.) .

Points 49 = éhowcélls( page,7,0) [

Data

[ 088 0895 0.89 0909 088 0.845 0.746 |
, - 0893 0812 0.736 0837 0.863 0783 0.693.
' 0.775.71.038 0.767 0.808 0774 0813 0807 |
' Points 4g.= | 0:803 1121 1001 0772 0835 0877 0.794 |
0786 0.787 0.839 088 0.849 0.892 0.867

0.827 0.808 0.843 0904 0.898 0.892 0912

| 0.883 0.859 0.864 082 0892 0962 0979 ]

nnn = convert (Points 49 , 7) _
: ; No DataCells = length( non)

point 13, = nnn, : 1

For this location point 15, 16, 22, and 23 are over a plug (refer 3.22)

- nnn = Zcro_om(nnﬂ »No Daméeus-' 15) : ' »
| : _ ] nn 3= Zef0 gpe ("_m +No DataCeils + 16)
. Ann i= Zero oo (mn, No pgaCells » 22) - mmn = Zero e (00, No pgraCelis » 23)

Cells i= deletezero cells'(“"“ ,No Da&Célls)'
} | ]

‘J No DataCelis -

o . : ' o measm'edd-,'
" P measu Te.dd = .mean(. C.ells.) omemmdd i= Stdev( Cells) Stand_ard'emrd- = :

OCLR00019485




Ap;pendix 8 © C-1302-187-E310-041 Rev.No. 0. o . Sheet No.
Sl | : o S © . 90f16

di=d+1"

For 2006 T - | : .

page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 bata\Sandbed\SBlTD.txt" Yy '

. ' ‘D?tesd':=Dayyw(10,16,2006) b oo

Points 49 = showcells( page,7.0)
: !

o th ' :

_.Data_'._ ".

. [o849 0828'-0861 j08% 053 0888 0702 1 - ! _
) 1| 0806 0802 0717 '0.806 0.736 0.756 0.648. ' o !
, 0998 0823 0752 0733 0822 073 0.667
Points 49 = | 1072 1074 0742 0812 0812 0803 0791 | o _
 0.814 0.841 085 0816 0.852 +0.856 0.869 S
0792 0.829 0888 0.846 0888 0855 08 | . '
| 0824 0897 0837 0887 0891 0935 0.886 SRR o

nnn. = convert (-P_bints 49 7)
_point léd = nmn,
For this location point 15, 16, 22, and 23 are over a plug (refer 3.22)
non = Zero . (nm, No ,15 _ o N
°ne( | l?agCem ) onn = Zero o (nnn' +NO pataCells * 16) '

nnn = Zero nmn , No ,22 — ' .
onq( D, NO PataCells ) mnn 1= Zero e (nnn ,No DataCells 23)

Cells := deletezero cells(m“'NoDataCells) . ' _

" 0 measured "

»J NO pataCells

r measured = mean( Cells ) . © measured := Stdev(Cells)  Standard ermi‘é =

- OCLR00019486




" 100f16

Below are matnces which contam the date when the data was collected Mean, Standard Dewahon, Standard

Extor for each date.

1.903¢10° .
1 ]
.| 1995010% 648
Dates = |. ~ 3 { 646
. . int = ’
1.997+10 pomnt 14 693 |
| 2007410 | 648 .
t
: 64.496
817.2222 _ 9214 _
| DU | 66133
) 809.8889 | S4B | ' 6 pmeasured = |
= | O Standard gryor = : 62.884
n measured 847.9778 i . 8.983 , K
‘ ) _ 1 9476 - 66.335.
818.6667 Sk
Total 1;e505 = TOWS (p' meas'ureﬂ) Total means © 4
last(.Dates ) _ ) .
SST 1= (u measured, = mean (K meas"m))z 'SST = 847.181
i i=0 !
) . ‘last( Dates ) : :
o o R | _
SE= DL (" measured, ~ Yhet (D?‘es-’“measmd)i) SSE = 847.126
. i=0 _ . :
 last( Dates) o .
S i . — .. 2 F
sSRi= Y (yhat(Datw,umcmred)i mean( i mm)) SSR = 0.055
- i=0 ' :
DegreeFree o = Total ;o000 — 2 DegreeFree rg =1 DegreeFreest = Total peahe — 1
: i
MSE 1= __5E MSR =SSR MST = .__Sﬂ.__ :
] DegrceFrec DegreeFree rcg_ | Deg_re_eFree st
MSE = 423.563 " MSR = 0.055 " MST =.282.394
StGrand o, = fMSE - 'StGrand . = 20.581

- OCLR00019487
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FwTe_stfc.ar Corrosion o )
. F e '_. MSR ) ' i
= actaul Reg *~ Lo
o '0.05 > - MSE , !
L | - x
. . | .
F critical_reg = oF (1 - & DegrocFree 1o, , DegrocFre ) ' -
. C . ' : .
_ ‘o Factaul_ch i . )
"-Fmﬁo_reg SF T ' S S , A
: . critical_reg S . ' '
N o ' 1 .
-6 thy | .
Fratio rog = 69850107 1 | S
; _ - . -
Therefore no conclusion can be made as to whether th'F_data_ best fits the regression model The figura ¢ .
below provides a trend of the data and the grandmean ' : . \
] e : _ I .
:l‘ 1= 0.. Total means — } Hgﬁﬂd measured, = mean(].: méésured)
- N 1 - .
’ . . ! . 1
. < . = . Ugrand measured
- ogrand e acured Stdev(p measurcd) _ GmndStandarq ervor, = = ) o
‘ o _ o "Total means . o -
The minimum required thickness at this elevation is  Tmin_gen gg = 736 (Ref. 3.25) ,
. . 1 . . .
Plot of the grand. mean and the actual means over time !
- 1 ) ] :
1 T T )
ki
850 [~ o x .
B measured - 'x v X
X X X ; x S . _
pgrand oncired . : . o . . .
" a0 b o 1
Tmin_gen B . S ) : . ’
asumenne : ) : ST
750 |~ S -
1 : 1 : 1
1995 ' 2000 . . 2005 2010

' L e g = 523439 GrandStandard ¢, = 8.402

'OCL-R0001_9488__
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1

) ) - . . . .. . ‘
"= conservatively address the location, the apparent corrosion rate is calculated and compared to the .-

\_ iinimum required wall thickness at this elevation , .
) i '

mg = s_lojae (_Datw 'umcasufcd) mg = 0.022 Yp = 'inte_i'cept(Da,tes, p‘mcasured) Yp = 779.89

) 1 ) .
The 95% _Conﬁdence curves are calculated

" @, =005 k=2029- 1985 ~  f=0.k-1

yearpredictf = 1985 + f-2 Thick predict = ms-yearpredict + ¥p
, . . : P
. Thick 4oqalmean == mean( Dates ) sum = Z (Dates g T mean( Dates ))2

. upqu:= ThiCkpmdiétf"' _ . . - . o e - -

2

: L year predict. ~ Thick goniaim )
S + qt(l - _..E"Tma].m _ Z)I'S.tGrand e |1+ 1 + p e actua egn
2 | T+ pr

lowerr' = Thick prpdictf

, a _ A . (yeqr-,.edict ~ Thick ,pyal; )
+- qt(l_ ~ L Total png — 2-)-StGrandm- 1L N PP | eme
2 | | @+ 1) sum

'OCLR00019489 -
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t
' L]
y
, N .
' Location Curve Fit Projected t6 Plant End Of Life 1+
. ¢! . ' .
[l ., -+
- q . . 1 )
500 |~ . - ) ' -1 o, |
<. _' ' ¢
Thick 800 Yo ' Vv !
M ict — -
_ e ! | \ Q022
upper . B ]
lower 200
H measvred
T .0 N t
‘min_gen SB 500 _
!
s - _ -
o |
a0 - 1 1 B ' . ' .
1980 1950 2000 - - 2010 2020 200 - .

Year predict» YE&F pregict» YEOT predicts Dates, Year predict

- Therefore even though F-ratio does not support the regression model the above curve shows that even af the h
" lower 95% confidence band this location will not corrode to below Drywell Vessel Mmlmum required thickness -
by the plant end of life.

The section below calculates what the postulated mean thlckness would be If this gnd were to corrode ata
mmimum observable rate cbserved in appendix 22.

Rate min__observed. =69

Postulated 10 nhickness = "[measur't:d3 - Rate min_'observed'('zo:l6 - 2006)

- Postulated 1o ppiciness = 749667 ~ which is greater than Temir_gea sp. = T36
S ' Sler)

OCLR00019490
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t
: ’ he following addresses the readings at the lowest single pomt o ,
. .
The F-Ratio is calculated for the point as follows ) . _ .
R . . ) : i . . ¥
: : e, ' S
: ' oy g . ! A B . M
last( Dates ) o - N P T
= ' ; L \\2 . . - iy
SSTpoint = Z (pomt 13i o+ mean(P?lnt 13)) : SSTpoint = 1.567'10.'?' ’ o - K]
: i=0 : . N _ ' ) '
. R . ' : "l ’l .
last( Dates ) . , ' _ . !
. R ; . 2 . 1
- SSE it Z (point 3, - V““‘(‘?“_‘“'“‘l‘“ 13),)  SSEpn = 15510107 .
-‘=°','|' _ « 0 S . i o o
! v o :
last(Dates) - o .
W ; . . 2 .o
SSR ot = D (vhat (Dates , poiat 13), = mean(point 13)) | SSRpgpy = 15491
A
SSE _; | o ' L
pont : . : _ -
MSE._ . I —— . . SSR . ...
pomt DegreeFree .MSRpoint = poiat MST . SSTpomt
|:-' , : . | DegreeFree reg point ° M A
Stpoint oy = JMSE poiny Stpoint gy = 2785 o .
MSE it = 775.629 MSR iy =" 15491 o MST i = 52225 '
- F Test for Corrosion
F MSRpoint - o o o - - =
actau] Reg . MSE . ' ' N \
F Fﬂctnul | Reg
rano _feg © 'l',"—'—'
cﬁﬁcal+reg
: ; 3
F ratio_reg = 1:079°10 °

Therefore no conclusion can be made as to whether the data best f ts the regressnon model The fi gure
below provides a trend of the data and the grandmean .

ocLRooo19491



= slope (Da’tes , point ]3) 0

800

. 700

point 13
X X X
Twmin_local g

600

A ) ) SticeL v,

15 of 16

I N LN o1e1nd
M 1oint point = 0367 y iy = intercept (Datgs,pom; 13) ¥ point = 1391¢10
- R . [ N X
The 95% Confidence curves are calculated .
point ct}rv‘e = M point Y63 predict + Y point
' point acmalmeal; := mean{ Dates ) sum != Z (Dates 4 — mean( Dat;s))z
i i
© uppoint, = point curve, "
. Y
.oy .. L . (yearpredict'f— pomt actualmean) _ _
+ qt I”T'To_talmeans"z -Stpomte:rr- 1+(d+l)+ | . —— | !
lupoin'tr = point cilrvcr )
i : .
. . 2
' O Total 2) g ) g (ywpredictr" point actualmean) '
+-{qt{1 ~ —,Tota - 2|-Stpoint - {1 + — + L
S \F T T means _ L B ' sum
Local Tmin for this elevation in the Drywell Tmin_local SB, = 490 ' (Ref. 3.25)

‘Curve Fit For Point 13 Projected to Plant End Of Life

| 1 1
x . . . . o 7 Mot = 0367
KX X X
[ 1 1 _
2000 2010 . am 2030
_ Dates - )
lopointy, = 400182 . yearpg = 2.029-10%

- OCLR00019492
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Thse saction below calculates what the’ postulated individual th|ckness would be [f this point were to corroda
ata minlmum observable rate observed in appendix 22. '

Rate -—69

min_observed *

Postulated hickness *=POint 13, ~ Rate mip_opserveq (2016—2006)

Postulated thickness = 579 ' whic_h is greater than = Tmm_local.SBS = 490

The section below calculates what the postulated corrosion rate necessary for the thinnest individual point to

reach the local required thickness by 2029.
3

minpoint = 0648 " year P"’dkﬁz = 27029'10 Tmm_'l.ocal SBzz =490

(lOOO-minpoim— Tmin_local gg )
- 27

required 0 1=

~6.583" mils per year

(2005~ 2029) © required 50 =

'OCLR00019493



Appendix 9 _

{ ' Appendix9 -Sandbed 17-19
‘October 2006 Data -

C-1302-187-E310-041 Rev.No. 0

The data shown below was collected on 10/18/06

page i=READPRN("UAMSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB17-19.txt" )

[ 0.969
0.972
0.968
Points 49"= 1.022
: 096
1.001
- | 0s9s

below :

Points 4q = showcells( page, 7,0)

0.962
0977
0974
0.959
0.962
0.994

1.019

Cells = converi(Points 400 7)

0.945 0.931

10959 0991

1.004 0.987
0.963 0.974

10951 095

0952 0929
1.012 0995

minpoint i= min(Points 49)

Cells :=deletezero .o (Cell& N_° DataCells)

No pataCejts *= length(Cells )

0.965
0.967
0982
0.993
0943
0917
1.009

_ No DataCells :=length(Cells)

The thinnest point at this location is point 35 and shown

0.96
0.955

0996

0.985
0.982
0.962
0.946

10,901

0928 ]

0937

0.924
0.952

1.001

_minpoint = 0.901

Sheet No.
10of 26

OCLR00019494




. Kurtosis i=

Appendix 9 : C-1302-187-E310-041 Rev. No. 0 Sheet No.
: o B 2 of 26

Mean and Standard Deviation

M gotual S mean(Cells) -~ |l gopyp) = 96902 O gotual = Stdev(Cells) 6 40 = 27.654

Standard Error

] o :
e actual -
Standard error ¥ T —————— . . ’ Standard error = 3.95]
. ,JNO DataCells .

Skewness

S
(N° Da'tnCells) -Z(Cells R actual)3

(Né DataCells ™ l') '(N" DataCells™ 2) '(“ actual)a

. Skewnéss =

Skewness ==0.182

Kurtosls

»

No patacells’ (No DataCelis + | )-Z (Cells -k actual)
(No DataCells ~ l) '(N° DataCells™ 2) ' (N° DataCells™ 3) '(° actual}
3-(No patageiis™ 1)°
(N" DataCells~ 2) ) (N" DataCells ™ 3)

4" Kurtosis = -0.365

+

.Normal Probabiiity Plot

 j =0.. las(Cells) srt i=sort(Cells)

——
=it 1 Z(sn=srtj) T
i rankj e s

Zsrt=srt-i

rank.
P, = e
3 rows(Cells)+1
| xi=1 . _N_Scorej :=rgot[cnom(x}— (pj),x]

~ OCLRO00019495
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~ 3of 26

- . Upper and Lower Contidence Values -

The Upper and Lower confidence values are calculated based on .05 degree of confidence *a"

- - _a C .
a=0 Ta: q'[(' 3)'48]  Te=201)
; =y T O actual _ .
Lower g59,Con *=H actual~ T® Lower gsg,0p = 961.077
JN° DataCells : |
9 actual

Upper g5q,con *=H actual + T

T Uppergsqc =976.963.
IJN° DataCells e

These values represent a range on the calculated mean in _Which there is 85% confidence.
Graphical Representation

Distribution of the "Celis” data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
deviations . : : :

Bins :=Make p;n¢ (P actual'® actual)

Distribution = hist( Bins, Cells)
Distribution =

The mid points of the Bins are calculated

(Binsk-l- Bins, 1)

k=0. 11 Midpoint, =~

.'normal curve, = an’m(Bi"Sp ¥ actual’ @ 'actual)

n°"-mal-cunr_ek :=.pn0nn(Binsk+,.u actual’© ac(ual) - pnorm(Binsk,p actuab @ aétual)

nomial ¢\;rye = NO pytaCells MOMal cyrve

OCLR00019496
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Resuits. For Bay 17-19 :
The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness the number of data pomts and the the lower and

upper 95% confidence values

Data Distribution
| — T T
N I actuat = 969.02
wl- ' - 6 = 27.654
: o actual
Dlabuion / \ Standard = 3951
- normal curve - .
B Skewness =~0.182
s .
Kurtosis = =0.365
o 1 Li
) 850 950 1080 “1050
i Midpoints , Midpoints :
LOWCI' 95%Con = 961077 Upper 95%Con = 976.963
Normal Probability Plot
3 T T T T T T
2 x -

N_s{:orej o - . f*‘% ] - -
XXX % _ .

X
e 4
_3r L ! R B _

900 920 940 - 960 . 980 - 1000 1020 1040

snj

1 This dats (2006) is normally distributed. However, past calculations (ref. 3.22) have splnt' thisareaoutasa
separate groups and performed analysis on both groups. In order to be consistent with past calculations this
- data will be split in two groups and analyzed As well as the entire data set. '

‘OCLR00019497
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The two groups are 'name,d asfollows: .- StopCELL :=21]

10W pojings = LOWROWS(Cells, No DataCells' StOPCELL) i it = TOPROWS(Cell 49,5t .

Mean and Standard be_viation

plow onpial :=1P'ean(lqw points) "~ olow actual =Stdev (low poinls)-

phigh cral :=mean(high poims) : o ahigh 5orya) :=Stdcv(high poims)

Standard Error

: clow actua]. .
= : chigh
StandardioW eror —— Standardhigh oryo = actual
ength_( ow Points) - o ’lengﬂn(hig,_h points) o

Skewness

. Nolow DataCells = Iength(low points)

W

(Nolow pagacets) 2 {1oW points = HOW acryal)

Skewness yqy, = . 3
(N°|°“’ DataCells ™ l)'(NOIOW DataCells ™ 2) ) (clow actual)

Nohigh pyacells = len'gth(high points)

ww

Sk e (Noh_igh DataCélls) ~Z(higﬁ points ™ "higf‘ actual)
. CWIICSS hi gh B - — - —
(Nohlgh DataCells ™ l)'(NOh‘gh DataCells ™ 2)-' (‘““gh actual)

~ OCLR00019498
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Kurtosis

. 2
. Kurtosiss.. 1= Nolow Datacelts'(NOIOW DataCets+ 1) Z(10W points— HIOW geryar)
low * - - . -
(NO!OW DataCells~ l)'(Nolow DataCells™ 2’) -(Nolow DataCells ™ 3)-(olqw acttxal)
Ca 2
3-(Nolow DataCells ™~ l)
(Nolow pyataceits — 2)-(Nolow pataceits— 3)

- " ' (0 — : —3 .

o Nohigh pataets(Nohigh patacents + 1) -Z{high poines— thigh actual)

Kurtosis hlgb = i

(Nohigh DataCelis~ | ) ~(No_high DataCells ™ 2) ‘ (Nohigh DataCells ™~ '3) : (-Uhigh actual)4
. 3-(Nohigh DataCells™ 1)2 : .
_ (Nohigh pyracerts =~ 2)- (Nohigh paracelis = 3)

Normal Probability Plot - Low points

1:=0. ]ast(]ow p oints) srt low = sort(low points),

v’ ' L=+t o z(——————)' =7 DS
/ . sn —srt . ‘L . . 7
L <5 low™ lowl) : rank low, -

rank low, = P low. =
Ysrt low=5n'low| t ro_ws(low points) +1
xi=1 N_Score low, :=m0t[cnonﬂ( x)— (p Iow,)"‘]
Normal Probability Plot - High points
h :=0.. Tast{high pojngs) it pigh t=sort(high o)
Hh :=l¥+ 1 ek ._Z(Sﬂ hig.h"sn hlghh) -H o - rank hi.g.hh-
. . . highh' s r——————————) P = _
. —— . high * -
| st pgh™st pigh, - MEM, " rows{high poins) + !
=1 . N_Score g i=roof enc = (P hio )
_ _'___) X _Scol hlghh roo [cnorm(x) (p hlghh) x]

OCLR00019499
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Upper and Lower Confidence Values

= T« o
a:=.05 ‘Tu. qt[(l .2-),48] . To= 2.011
.  ohigh o)
Lowerhigh g5q,c0n = high gogya)— T
o ' Nohigh pyapaCells
o ohigh peryat
Upperhigh g5q,con = Hhigh acpya) + To— '
o JN°'“8*‘ DataCells
: . clow '
: actual
Lowerlow 95%Con =plow actual~ To———
' JN°'°W DataCells
: clow .
" Upperlow g50,Con = How ;a1 +.Tu~__ﬂ_
. Nolow paracells

. Graphical Representation of Low Points

Bins 1, = Make ping (plow actual» 810w actual) '

Distribution j, = hist(Bins 1oy low poines)
_ ' ' _ Distribution
" The mid points of the Bins aré calculated - '

e {Bins, §-Bins o )
low, jow, :
~ Midpoints ,, = k > kil
k .

ki=0.11

. ncmnallow'c_.m.veo = pnorm(Bms lowl,ploxy actual'cl,c‘_“" actual)

normallow curve, = pnonn(Bins l°“'k+| JMlow gop o, olow actual) - pnonn(Bins lowk'”k’w- actua)» olow actual)

normallow ;e = Nolow 1y, ey normallow ¢ e

' OCLR00019500
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Graphical Representation of High Points

_ Bins pjpp, +=Make ping (}lhigh actual Shigh actual)

Distribution high = hist(BiHS. high- high points).

] Distribution hlgh

(Bins'hig‘,](+ Bins highk.g.]) '
2

k:=0.11 Midpoints g, =

normalhigh curve, = pnorm(Bins high, phigh 54,1, Ghigh actual)
'normalhigh'cur_vek = pnorm(Bins hi gh‘k-}- : s Bhigh 40pals chigh actual) - prionn(Bins hi ghk' jthigh ;-..1. chigh actual)

normathigh oy :=Nohigh pyaeceqts ormalhigh o rve

OCLR00019501
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"; Resuits For Sandbed Bay 1718 thinner points

8- ' - o HlOW oy = 972464
— .
. Olow ;o pq1 = 31.118
6 —] -1
Distribution : : :\ . i
e low | A S Kurtosis Tow = 0451
normaliow o rve ol / \ | .
- Skewness ., = ;0.348 '
. J
. i . Standardlow error = -881
- S I I—l il | ) Nolow pyiacests = 28
S C 850 " 500 950 1000 1050 1100
[ ._,.' : : ; Midpoints gy » Midpoints jow
Lowel_'lbw 95%Con = 960.64 Upperlow 95,0, = 984.288
.
) S
T T T T T T
X
X
1| X .
X
X
X
| x %
N_Score oy, o)~ ) ))(( X - -
XXX '
| ' B
X .
bk o x> S : -
_ X : :
Sox
x
L ! ! ! 1 I L .
%00 920, - 94D %60 980 1000 1020 1040
sﬂ.k,wl

The above' plots indicates that'the thinner area is more normally distributed than the entire population.

OCLR00019502
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The above plots indicates that the thicker areas are normally distributed.

8 1 T T T - T : o '
high 5opya) = 964.429
ohigh popuay = 22.121
6 — -
Skewness higﬁ =-0.246
Distribution pigh
nomalhighm ar N n .
3 _ _ Kurtosis pjop, = 0481
2 \\ -{ Standardhigh oy, = 4.827
- N = Nohigh paracens = 21
0 /] l—ll ﬂ B | ', L i _
900 920 940 960 980 10000 1020 1040
3 ‘,-’ _ e _' Midpoints high.Mquimt high
Lower gs,con = 961077 Uppergggcon = 976963
2 T T T T
. ' X
. X
= N x -
X
X
&
N_Scora nigh, of- Xx -
XXX ' & '
. x
X
. x
-1 b ’ . X . —
X
x
.
- ] 1 ] 1 _
920 %0 . 90 980 1000 1020
. . S"hlghh
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"' Data from 1992 to 2006 is retrieved. - | =0
For Dec 31 1992 ' | |
- page = READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\DATA ONLY\SBI7-19.&xt" )
Points 49 ‘=showcells(page, 7,0) . Dates, =Day yeaf( 12'31" 1992
Data - s
0058 1.007 0954 0934 0959 0957 -0.964] -
0982 0977 0968 0992 096 1.001. 0.969
_ 0978 0975 1.004 0985 0984 1.03 0959
. Pointsgg=] 101 0958 0957 0979 0991 0985 0956
0.968 0963 0992 0947 0979 0997 0914
1.045 1.012 0968 0974 0958 097 0.9%
| 1.034 1.038 1.039 1.005 1.056 099 1.004 |
nnn:=convert(Points 49,7) ' No pataCells = length(nnn)
. ’ Pqint35d:=nnn34 Point 35 =914 |
l ) The two groups are named as follows: - StopCELL:=21 - No cets 1= length(Cells)
1oW poings = LOWROWS (s, No ¢y, StopCELL) high oings = TOPROWS(nhn,No Cells» StopCELL) _

No :=len§th low . - - _ —r a
lowCells ( pomts) ! No highCells -"13“8“‘(*"%“ points)

- Cells := deletezero qqy)c(nn, No ceyys)
low pqinis :=deletezero cel_ls(l"“' points'No IowCells)

high points = delgtezgro cells (high pointss NO highCells)

. _ _ o | .
_"measuredd = mean(CellS) B meesured, :=Stdev(Cells) ) Standa’i'd measured

error, S
:JN" DataCells

_ glbw 'measu'réd; = mea_n( low poims)

phigh easufedd :='mean(high po_intS). .

chigh = Stdev(high o;0c) 1= Std -
measured ( : pgmt?) clow measured, "= Stdev(low poims)
ohigh yeasured 4 ‘“0‘.”. measured

: 4

Standal’dhlgh_ error = Standardiow

length(high poines) By T (% poims) -

- . OCLR00019504
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S di=ded

' page '=READPRN("U\MSOFFICE\Drywell Program data\Sept.1994 Data\sandbedDATA ONLY\SB17-19.txt")

Points 4¢ = showcells( page,7,0)

[ 0921
0955
| 0982

Points 49 = 1.039
: | 0959

[ 1.027

0998

0.957
0.97

0977

0.965

1.002
0.995.

1.008

nnn = convert.(Poims 49+ 7) |

Data

0.955
0955
0.991
0973
0.953
0.967
1011

0.967
1.001
0.993
0.979
0.942
0.938
0.992

0.96
0.945

0.969

0.997
0.943

0.834.

1.038

0.952

0.957 -

0.995
0.985
0.975
0.96

0.993

Dates | = Day yeal.(9.2_6, 1994)

09221
0.97
0933
0953
0.906
098
0.983 |

- Nopgapacelts = length(ripn)

Point35 =unn,,
d

\

The two groups are named as follows:

Jow points = LOWROWS (nn, No cgyjs, StopCELL) -

No oy cepys +=length (low points) :

 Cells :=deletezero cells(mm'Nb Cells)

StopCELL :=21 : No Cells- =length(nnn)

high points :=TOPROWS (nnn, No creyy, StopCELL)

No pighCetts = length(high poines)

low poigts = deletezero coyy (oW oinie NO oy cells)

! measured 3 t=mean(Cells)

' .‘_‘high ineasured = méag(high points)

ohigh easured 4 = S@ev (high points)

) ' ohigh measured X

Standardhigh oo =~

}length(high boints)

.G measuredd :=Stdev(Cells)

high pgints *=deletezero cells(higl-1 points: No highCells)

Standard =

- © measured 4

error, - mpE—————— .
d ’N
~ AlNO DataCells

plow measuredd = mean(low poi'nts)-

- OloW measured 1= Stdev(low

Standardlow-

points)

OloW rmeasured ”

% ._ ,’length(low points)

OCLR00019505
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For 1996 - ' S : _ o di=d+1

page :=READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\DATA ONLY\SB17-19.txt" )

Poins 4o t=showeells(page,7,0) o | Dates, :=Da¥ year(9'23vl996)
: Data :
(0945 0945 0948 0953 0944 0962 0924
1001 0979 0955 099 0961 0959 0939
109 0972 1 1012 1016 0994 0926
Points 49 =| 1015 0954 0959 0983 0991 0983 0.974
' 10991 0966 0954 0949 0997 1.024 0935
1.053 1.037 0953 101 0957 0983 1.008
| 1.028 '1.043 1.003 0989 1.033 0943 1.009

nnn :=cbnvert(P0ims 49,7)
Point 35d = nnnu'

The two groups are named as follows: . StopCELL =21 NoO e -=length(nnn)

oW ;ints “LOWROWS (mm No gy, StopCELL) high points :=TOPROWS (nnn, No Cells,StopCELL)

N0 jowCeils = length(10w ponts)  No pighcells = length{high points)
Cells i= deletezero opys (nnn, No Cells)
low points = deletezero ceus(’°‘” points' NO fowCells)

high | ints = deletezero ceyy (high points® N_° highCells)

. : S : O measured,
B measuredd = meaq( Cells) c measuredd =Stdev( Cens) Standard

error d B ———
IJ No patacells

~ Hhigh measured,, * mean(hxgh points) HIOW measured, = me_an(low POiﬂ‘S)

chigh :=Stdev({high pyini s oy
R measured 4 ( pomts) clow measuredd .-Stdev(low points)

ohigh measured 4

— L Standardlow =
l’length(hlgh points) . - . emory

010w measured 3

Standardhigh gpyo; =

length (Iow_ points)

- OCLR00019506
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di=d¢ 1

page :=READPRN("U:MSOFFICE\Drywell Program datz\OCT 2006 Data\Sandbed\SB17-19.txt" )

Points 49 :=showcells(page, 7,0)

[ 0969
0972
0.968
_Poims 9= 1.022
0.96
1.001
| 0.995

0.962
0.977
0.974
0.959

.0.962

0.994
1.019

nnn = cohi(er_t(Points 49 7)

Point 35 ‘=nmn
d

34

"Data

0.945
0,959
1.004
0.963
0.951

0.952

1.012

The two groups' are named as follows: -

0931

0.991
0.987
0.974
0.95

0.929

0.995

ow points *=LOWROWS (nnn, No (rejjg, StopCELL) |

No jowCelts = length (low poin_ts)

. Cells := delete_zero cdls(nﬁn, No CC"S)

0.965

0967

0.982
0.993
0.943
0917
1.009

Dates 4 :FDay year(g'23' 2006)

096. 0928
0955 0.937
0996 0924
0985 0952
0982 0901 |-
0.962 1.001
0946 1

- No s el = length(nmn)

* StopCELL :=21 ~ No qeyjs i=length(nnn)

high oints :=TOPROWS (nnn, No e, StopCELL)

No highCells *~ length (high points)

l_owlpoints =deletezero o)y (low points' No lowCel]_s)

t méasuredd :=mean(Cells)

 Hhigh pescured , = mean(high points)

o measured; i=Stdev(Cells)

OhiEh measured, = Stdev (high poines)

ghigb measured y

* Standardhigh gy, 1=

g ’iength(high points)

. Standardiovw_/-e L=

high poings = deletezero ceyyg (high pyings, No highCells) _

. S measured )
Standgrd error, =

JNO DataCells

fllow ineasuredd = mean(low_ poinis) -
clow méasﬁredd_:= Stdev_(_low points)

oloW measured 3

' ,.Tord Jlen.gth(low points)

.OCLR0001 9507




_Appéndix_ 9

-Below are the results

983.265
. 960.837
# measured = | gg4 338

969.02

976.048
963.19

967.381
964.429

- thigh peaqured =

988.679

| 974.821.

Hlow measured =| 990.143
| | o72464

C-1302-187-E310-041 Rev. No. 0

Sheet No.
15 of 26
1.99310°
1995010
Dates =
1.997¢10°
| 200710 |
4203
L 1404
S..mjm ermor = | 4 645
old. 3951
Point 506 :
om =
B 29.423
901 458
- O measured = 12516
27.654
_ 4.819
22.083) n -
. 22272 Standardhigh eor = |
ohigh yeasured = 27.623 _ !
' S 4827
22.121 -
B2] . 6287
glow = ardlow =
measured “f 3206 | Y emror ={ ¢ 0
3ngy o 5.881

OCLR00019508
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Total peans = rows(p measured) Total peqns =4
last(Dates) .
. 2
58T:= Z (il measured, ~ "“""“(u measured)) _
i=0
last{ Dates)
. 2
58T jow = 2 ("l"w measured, ~ mean(plqw measured))
i=0
last(Dates) .
. : . 2
SSTpigh = Z (phlgh measured, ~ mean(uhlgh measured)) -
i=0. ' '
last{Dates ) . _
= ' _ _ 2
SSE:= Z  {+ reasure shat(Dates. i measured) )
i=0
last(Dates) |
' 2
- SSEjgy = Z x (plow measured, ~ yhat(Dat_es.ulow measured) )
. 1 . i
i=0 .
iast(Dates)

SSE high 1= 2 | (phigh mwl;,ed;- yha:(ba:es, jhigh measmd)i)_z
' i=0 ' .

| last(Datés) - , : |
SSR = Z | (yhat(Dates.p me-a'sm)i_ mean( mmvmd))z
i=0 ' : - :
last(Da_tes) | . _
SSR oy == Z . (yhat(Dates,ulow measured)i - mea\n(mow-measmed))2
i=0 : . o
_ | ‘last(Dates ) : _ o

' SSR pigh = Z (yhat(Dates. uhigh hleasu}ed)if. meah(lﬂ}igh __— ))z
' i=0 ' oo Lo

* OCLR00019509
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. DegreeFree ss :=T0tal means — 2 Deg{e'eFreer-e =1

Teg T DegreeFree ¢, i=Total poan ~ 1
. ' . SSEq., SSEya
MSE 1= S8 MSE 1y, = e MSE pigh Sid... -2
DegreeFree o DegreeFree . DegreeFree ss

Standard error :=_4\J MSE Standard lowerror :=_JMSE low Standard higherror = ‘MSE high

' SSR 1 o SSR .:
MSRi=—— SR MSRppy e MSR pigh (= iEt
DegreeFree Teg DegreeFree e i DegreeFree reg
. ' . SST : SST.;
MST = — 550 MST oy o MST g e DI
’ DegreeFree

DegreeFree o ) DegreeFree o

Test the means Mth all points

F Test for Corrosion

MSR

=005 F actaul |_Reg -_—MSE

F critical_reg = 9F (s~ o, DegreeFree oy, DegreeFree )

F actaul Reg

F ratio_reg =

critical _reg

F ratio_reg = 0.068

Therefore no conclusion can be made as to whether the data best ﬁts the regression model, The ﬂgure'
* below provides a trend of the data and the grandmean

OCLR00019510
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Test the low points

F Test for Corrosion

MSR 10w

F —————
MSE 15w

actau]_Reglow =
F critical_reg = qF(l - o, DegreeFree reg’ DegreeFree ss)

F " W F actaul_Reg.low
ratio_reg.low '“—'l':.—‘———
critical_reg

Fratio_reg.low = 0.066

Therefore no conclusion can be made as to whether the data best fits the regression model The frgure '
" below provides a trend of the data and the grandmean .

Test the high points

- F Test for Corrosion

- . MSR hrgh
actaul_Reg.hrgh _-ﬁSE_h;
i

F critical_reg = GF(1 - 0, DegrecFree 1o, DegrecFree o)

F actau) _Reg. hlgh
rano_reg high ‘m-—

F
F ratio_reg.high =0.039 -

“ Therefore no conclusron can be made as to whether the data best fits the regressron model. The fi gure
_ below provides a trend of the data and the grandmean.

OCLR00019511
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The following will plot the resuits for the oueréll mean, the mean of thinnér points, and the mean of thicker

~ points .
i 3=0.. Total ean— !
pgrand measured‘ = mean(u measured) o _ ogrand measured *= Std""(‘l measured)
o ogrand
GrandStandard 5, 1= —— meesured
. ' "Total means
ogrand Jowmeasured = Stdev (ulow measured) plowhgrand measured, = mean(ulow measured)
: ogrand .. -
GrandStandard 1 orpop = cumeesured
: /JT-"M means

) - . . phighgrand ___ . :=mean(pthigh .

ogrand piohmeasured = Stdev (uhxgh measured) : measured, ( measured)

' ' ogrand j,;
GrandStandard higilemf:= " highmeasured
o Total

-

means
I i 1 I ' I I
1000 - -1
o
1 measured X
XXX >
HBrand peocired % g
———————— 1 +
Hhigh 1 eacured *
+++ oso b= -
RIoW easured
ano
plowhgrand oo g
s00 |- -
_ | 1 L [ R |
1992 1994 1996 1998 - 2000 2002 2004 2006
) . - Dates :
Herand measured, = 975.628 * GrandStaridard o = 3.631
" mean(plow peacureq) = 981527 GrandStandard joyerror = 4587
mean(uhigh measured) = 967.762  GrandStandard pigherror = 2.898

 OCLR00019512
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T'he: F Test indicétes thét the regression'niodel does not hold for any of the data sets. Howevér, the slopeé
_and 95% Confidence curves are generated for all three cases.

mg : _sldpé (Dates, " rneasured) : Yb :5 intcr(;ept_(Dates M mezisured)

m |ows ‘= Slope (Dat_es »ow measuréd) Y lowb = inte}cept(Dates,plow measdred)

m highs = leDe(Datcs ' llhlgh measured) y hlghb = intgrcept(Dates . uhigh measured)

0y:=005 k=23 Fi=0. k- 1
year bredictf =1985+§2 .
{ ' i ' Thick predict =™ 5’ Yo predict+ ¥ b
Thick lowpredict =™ Jows Ye&r predict"' Y lowb
Thiék highpredict =m ﬁigrxs'yw predict* ¥ highb
Thick actualme_ah_' = r.ne,an( Dates)

sum =Z (Dates - mean(Dates)_)z'

“ OCLR00019513
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For the entire grid '

upper, :=Thick predictr -

’ 1]
ool

t

. : >
1 (y €4 predict, ~ Thick actualmean)
- :

,Total -, 2|-Standard Al _
means ) error’ @ D p—

lower, :=Thick predictf

N 2
1 ' (year predict, ™ Thick actualmean)

. oy ' ) ’
+|qt|1- =2, Totat . —2]-Standard . - [1+ +
. q ( 2 means error (d+ l) | S

The minimum required thickness at this elevation is  Tmin_gen g =736 (Ref. 3.25)
. : _ i

1050 F T —T ] I =

) \\w“"m..‘.______ i
1000 }— . . -
\JTQ\\\
90f e - =~
Thick predier - T T — :
e
900 | B e .
lower i ’ . : ) - mg= -0.733
M measured : :
R . 850 . . -
Tmin_gen s i
L _ ____ __}
_ 800 |~ . . .
- 1504 - | J
. L] .
i B I | ! _
1980 1990 20007 . 2010 © 2020 2030

Year predict» Ye3* predicts Ye2F predicts Da1eS, Year predics -

-~ OCLRO00019514
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| e points which are thicker

‘upper, :=_Thick highpredictf -

: 2
1 (year predict,~ Thick actu_almean)
+ + ' :
{@+1) sum

. @, :
g qt(l -—i-t-,'I‘otal eans— 2\)'Smndard higherror' |

lowerf 1=Thick highpredictf -

: : sy - 2
1 (y €ar predict, ™ Thick actualmean)
+ + .
d+1) " sum

o ' _ .
+- qt(l - ..i‘..Total means— 2) -Standard pioperror {1

T { T T
(._ ) . 1000 . _ - - - - -
: . o . )
_ ”\uﬁ\g\
950t~ o )
e} T e ' 1
Thick pighpredic . T :
‘HhigR measyred  900f~ ' . . ) : T o
‘opo . : M highs = 0.487
lower .
upper 850 b~ o R . B . -
Tmin_gen gg : . ' ‘ . _ -
8001~ T . : ' -
Y
Y . . . . N -
| A TR )
1980 - 1990 - 2000 2010 - 2020 2030

Y8 predicts Dates , YEAr predicts YEAr predicts YER predicy

'OCLR00019515
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r e points which are thinner .

upper, = Thick 1oy predict, -

. . \2
a (year predict,” Thick actualmean)

+ qt(1 - .2—t'T°lal'l'T!eans— 2)-Slandard fowerror” |1 3

+ +
(d+1) . sum .

lower, :=Thick ldwp_redictr -

. . : . 2
' (year predict,” Thick actualmean)

a . ’ :
. t
+- qt(l - ?,Total means”™ 2)-Standard lowerror” |1+ @D + —
T T T T . - .
L .".. ) ‘Ooo = . . . - N
Cr e o
Thick jowpredict | oo / myows = ~0917
T — . i
HIOW meacured S T
DOooD - _ : e
lower s~ T .
upper T
. Tmin_gen S§
— —
800 - B
oTRE—
. L { ) .'4 . \
1930 1990 2000 2010 2000 2030

* Year predicts Dates , year orrdicy, Year predicts ¥2ar predicy
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e ""he section below calculates what the postuiated mean thickness would be it this grld were to corrode at a
L »mm: i) observable rate observed in appendix 22. .

Rate miﬂ_Oh_SCfVed =69
" Postulated mmthicms =UH measureda" Rate min_obsewed‘(ZOZQ— 2006)

Postulated oo nthickness = 81032 o which is greater than lein_gen <p.= 736
- 3

e fol!oﬁving addresses the 'fr.’eadings at the lowest single point'

last(Dates)
‘38T point = Z (Pomt 35 - mean(Pomt 35)) . SST. . . =674
" point
i=0
last{Dates) ) T
3 = s : 2
3E point ! Z (Pomt 35, yha_t(Dates.Pomt 35) i) | SSE g = 559.156
. i=0 : .
l-ast(Dates)
" v Tuha : . . \2
R it = Z (yhat(Dates,Pomt 35)l - mean(Point 35)) SSR poine = 114.844
{ ) i=0 L
- SSE_gint ' : ' i
point : SSR .. . SST
ASE i ng;;;:;— MSR ;= PO MST ooy = __L"“_
_ 8 po DegreeFree reg p _ DegreeFree
StPoint ¢, =, ’MSE point StPoint ¢y = 16.721
MSE g5 = 279578 MSR poipt = 114.844 © MST i = 224.667

F Test for Corrosion

MSR point

actaul Reg F e
MSE pomt

_ F

F ' - F actaul_Reg
ratio reg ;""——‘
mu::al |_reg

F ratio ieg = (_)'022

' I’l;" ' ore no conclusuon can be made as to whether the data best fits the regression model. The flgure
Ko’ provndes a trend of the data and the grandmean '

OCLR00019517



m point =slope (Dates,Point 35) _

The 95% Confidence curves are calculated

. Point ¢;;rye =M poipyear .predict.'" Y point
Point actuairﬁean’z mean(Dates)

uppoint, := Point curve,

™ point = 1007 y point = ?mercept(Dates,Poim 35)

P T T TV

25 qf 26

_ 3
Y point = 2.925010¢

_sum =, (Dates . mean(-Dates))2

. 0.
4 qt(l - -'z—t.Total means— 2)‘StPoint er |1+

lopoint, :=Point curve, -

' ' i : 2
1 (year predict,~ Point actualmeap)’ '

e
d+1)y - . sum

(l oy T , 2) SiPoi | 1 (year predict,~ Point actualmean)
+-1qtj} ——,10 ~25tomnt - 11+ +
S means TN T d+1) sum
. . VR Y 0 Frin. =
Local Tmin for this elevation in the Drywe Tmin_local SB, 490 (Ret. 3.25)
o - _ o Curve Fit For Point 35 Projected to Plant End Of Life
T T : T
1000 I~ . =
. 1
- X
sof-* % x n
. m_...==~1.007
g0k _ point ;
Point 35
XXX
Temin_local 55
00 |- -
600 - o
500 - . . ]
] ) ]
2000 2010 - 2020 - 2030
R 3

lopoint,, = 733.369

Y predicy, =2029°10

OCLR00019518
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The saction below calculates what the postulated mdnv»dual thickness would be if this ponnt were to corrode
at a minimum observable rate observed in appendix 22.

Rate i observed =69

Postulated jciness * i=Point 35, Rate min absev

o (2029 - 2006)

Postulated g precs = 755.3 which is greater than  Tmin_local 5B, © 490

The sectlon below calculates what the postulated corrosion rate necessary for the thinnest |nd|v1dual point to.

reach the local required thickness by 2028.
3 : .
_ minpoint = 0.901 year predict,, =2.029+10 Tmin_local SBz’.’ =490

1000-minpoint - Tmin_local gg )
required 00 = - z

(2005 ~ 2029) required .40

%—17.125 mils per year .

Sheet No
26 of 2¢
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-, October 2006 Data
..

fe e twe amwiw wwe

~ -". Appendix 10 - Sand Bed Elevation B;;y 19A

The data shown below was collected an 10/18/06.

page = READPRN( "UMSOFFICE\Drywell Program daia\OCT 2006 Data\Sandbed\SBIOA.6" ) 'y
. . ' : L

0.807

. 1 os
! o Pointd 49 = | 0916
! 0.873
0.844
| 0.865

0.692

0.788

0774 .

0.812
.0.383

0.904

0.768
0.803

Cells := convert(Points 49, 7)

_——
-

0743 0.648

0.345 0.736
o
0.892 ,0.885

0.805 1179

0.842 1.16
0.834 0858
0793 0.844

* NopaiaCells 1= length( Cells)

minp.o.int = m_in(Points 49) L

- Points 49 i= showcells( page, 7,0)

0.699

0.747
0.861
0.808

- 0.801

0.851

10.878

0.702

0.724

.0.792

0.777
01752

0:834

0.817

The thinnest point at this Iodation is point.4 which shown below

minpoint = 0.648

For this location point 24, 25, 31 » and 32 are over a plug (refer 3.22)

Cells = Zero . (Cells »No DagaCells * 24)

Cells := Zero o ((Cells, No pyapaeqrs » 31)

" .Cells = deletaero' cells (CE"S ,No DatnCel]s) ’

R L VY

0735 ]
0.773 |

0.806
0.766
0.878
0.867

0.808 |

- ONEEet No.

" -1of 18
1 ]

, ' ",

) K
‘.
]
. e
)

.

Cells = Zero o ((Cells, No ety 25).

Cglls 1= Zero on-e(éel_ls,No DaﬁCells . 32) ’ ]

- OCLR00019520
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Mean and Standard Deviation

/- : . : :
M actual ‘= mean( Cells ) ' M gotye] = 8065778 O actual = Stdev( Cells ) O gotual = 62384
'Standard Errot __ minpoint = 0.648
% ' | G actual T - . .
Standard gy 1=~ Standand = 8:912
, JN" DataCels . - °~ - - o
" Skewness

(No pataCeits) Z(Cells ~ B g ma])z

_(Nonaiacélls - 1)-‘(N°Da:ac;ns" 2)_’(_" actual)

Skewness = 3 Skewness = 0377

Kurtosis

»

No pataCells * (N° DataCells +1) Z(Ce“s - #actual)4_

Kuﬁos;s =
| (Mo Datacetis = 1) (Mo Dataceits ~ 2)-(N° parcells - 3)(6 actual)” Kol = 0372
- 3-(Nopgracetts = 1)° S

(No DataCells = 2)* (N0 DataCells 3)

OCLR00019521



. . . e receame = WHGTE 19V -
' ’ : -

) © 3of 18

Normal Probablhty Plot

In a normal plot, each data valug is plotted against what its value would be if it actually came
from a normal distribution. The expected riormal values, called normal scores, and can be’ o
' wumated by first ca]culahng ‘the rank scores of the sorted data. : o '

ji=0.last(Cells) st = sort(Cells) ' ' '

.'Then each data point is ranked. The array rank captures these ranks S L '

_...'_-..._._._) Wy, Y
=41 Z(srt=srt)-r 5 '
] rankj = 1 ,
] Tsit=sit, ! -
1 e 1 ‘
4
' 4
1 .. 4
o rankj _ | . L

Pi = rows( Cells) + 1
The normal scores are the correspondmg pth percenhle pomts from the standard’

. normal distribution:
x=1 N Score = root[cnorm(x)-— (p) ]

OCLR00019522
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40f 18
1
o - : o \
i ‘pper and Lower Confidence Values N
The’Upper and Lower confidence values are calculated based on .05 degreeof confidence "¢"
. NO pgtaCells = length( Cells)
I. ) . 1 . .
® = .05 Ta = ‘i‘[ (1 - ;) No DataCells] Ta = 2014
. : : : O aetual - : o : '
"LowergsoiCon = Hactual = T0——===== = Lowergse,con = 787.847
L ' . :JN°DataCells- T
' ' ® aotual T _ .
Uppet gsoscon = Mactual + T == gy 05%Con = 825308
. ' 'JN° DataCells - . ' -
These values represent a range on the calculated mean in which there is 95% confidence.
Graphlcal Representatlon _ _
Dlstnbutxon of the "Cells data points are sorted in' 1/2 standard dewatuon increments (blns) within +/- 3 standard . :
~eviations

{ . : - . . . i
' o
Bins = Make p;, (l‘ actual '@ actual)

X

Distribution = hist( Bins, Cells ) y
Distribution =
The mid points of the Bins are calculated

i . : Bins, 4+ Bins
k._-O..ll._ . Mldpomts ( ™ 2 k+})

The Mathcad function pnorm. calculates a portlon of normal dlstributlon curve based on a given
. mean and standard deviatipn

nonpal curve, = pnorm (Bmsl- , "_acmal O actua'l)
_ normal curve, = pnorm (Binsk' +1 B actual+ © aétua)_) — pnorm (_Binsk +H actuai+ O ?cm]).

Ly ' p—
~— normal curve = No DafaCe"s ‘no

OCLR00019523



Resuits For Elevation Sandbed elevation Location Oct. 2006

e el tWWe U

o - - Sheet No.

50f 18

“The following schematic shows: the the distribution of ihe samples, the normal curve based on the actual
mean and standard deviation, the kurlosis, the skewness, the number of data points, and the the Iower and '
: ,upper 95% confidénce values. Below is the Norma! Plot for the data.

.". !

Data Distribution

10 n T T T | T ' '
[ . ' ]
) 1 ’0 - .l . .
. , I actua) = 806.578
o O
i g actual = 62.384
v : 4 L
! 6 r— ~
-n-Dim’bution' _ \ . Standard o .- = 8912
normnlm ] . )
4 \ ~|  Skewness = 0377 '
- . . ' - . . .
: * Kurtosis = -0.572
2 ._4
0 i 1 i v
600 60 700 750 800 850 %00 950 1000
Midpoir'ns. Midpoiats : [ :
mwergs%(:m = 787.847 Upper gsuycon = 525308
Normal Probability Plot
3 T I T T I I
2 xx- N " The Normal N ot
' < ' Probability Plot B
L - f S and the Kurtosis.
' SN 1 thisdatals -
: . x%x _ . normailly
N Scors; o |- L & . distributed. .
X X X C g g
x X
X
X
bl 1 I N S | . '
600 650 700 750 - ” 800 850 900 950
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Voo S N - 6of 18

. Sandbed Location 19A Trend _ _ . -
o . _ o L. ’ S d=0

' For1'99_2 ' . S " Dates, := Day yoar( 12,8, 1992)
“page = READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Paia\s_andi:ed\Dafa Only\SB19A.txt" )

! Points 49 = showcells( page,7,0)

Data . o

[ 0.681 0.781 ' 0.749 0.650 0.729 0.694 -0.731 |
. 081 0778 0.82 . 0759 0747 0723 0773
0.776° 0.8  0.888 0.755 07771 0.809 0.806
Poits 4q = 0.886 0.888 0.803 1.077 0.794 0.772 0.762
: 0.872 0864 0273 116 0796 0.751 0.859 -
10859 0766 0.844 "0.848 0859 0894 085
| 0864 0.802 0.803 0.844 0882 0.818 0.792 |

an 5= convert(Point 49, 7) No DataCells = length( nm )
Point4 = nnn3
a.

Point 4 = 659

]

- For this lbcation'poiﬁt 24, 25, 31, and 32 are over a plug (refer 3.22) -

titin = Zero g0 (nnn, No DataCells 24) nnn = Zero g (nim, No D;mCeils ' 25)

o ’ . " h _‘ © nnn :=.z'em' : nnn,'No: . ,32) .
- nma = Zero one("n“'NoDataCeIIS'3l) _ S one_(__ DataCells | )

Cells := .deletezero cflls (“m' v No DataCells)

1 n.leasure_dd = mean( Cens) . o measun.»,dd '.= Stdev( Ccﬂs ) )

: S mneasured d'
Standard oo =

d : -
: J NO DyataCells-

OCLR00019525



For 1994

page = REAI')PRN( U :\MSOI"FICE\DryweH Program data\Sept.1994 Data\sandbed\Data Only\SB19A.txt" )}

Points 4q := showeells( page: 7.0)

_ if 0.679
' 0.778

o 071

Points 49 = 0.889

- 0.945
| 0.888

0.868

0.808

0.767
0.794
09

0862
10767
0.799

e

— AW WV

Pates, = Day yeqr(9,14,1994)

Da'ta

o144
0.82
0.885
0.266
0253
0.814

0.808

0.65
0.739
0.756
1143
1.161

0387

0.847

CAw e bR W

0722
0.743
0.706
0.795
0.793
0.852

088

0.696
0.723
0.833
0.771

0.763°

0.88

.0.854

nnn ‘= éonve:j(Points 49 7) ~No DamCells "i= length( nno )

Point ; = nnn
4, 3

For this location point 24, 25, 31, and 32 are over a plug (refer 3.22)

nm = Zero .. (mm ,No Déta_Cclls . 24) :

nmn = Zemohe(ﬁgn.Noj)a?aCeﬂs_'s.l) | .

Cells = deletezero .13c (lirm'. No DataCells)

0.727 |
0.766
0.785

0.759

0.861

0.857

0.975 |

oneel NO.

" Tof 18

cdi=dsy 1

nnn = Z?“oné(”?'-i'N°DamCeils-25) . |

K measured , = mean( Ccl}s‘) ¢ measured 3 = Stdev( Cells)

= Zero e (nnn +No pataCells » 32)

S.tandard error .

G measured -

‘JN" DataCells -

~ OCLR00019526
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For 1996 o d=del

-page/ := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\sgndbe'd\Data' Only\SB19A.txt" )

Dates, i= Day year( 9116,1996)

I . Points 49 = showcells( page,7,0) '

. S o _ Data

o [ 0.657 0.781 _6.734 068 0722 0719 0745 |
; ' 0.779 0.83 0875 0779 0762 0.755 0.769
' ' 0.821.'0.788 0506 0786 0.793 0815 0.805
' Points4g = | 0.892 0.889 0.898 1.159 0789 0.713 0.833 |
: : 0.876 0.906 0.833 1.159 0.795 0.762 0.864

0944 0779 084 0857 0.865 0.809 085 -
| 0924 0.83 0.889 0.866 0925 0872 0.801 |

.ann = conven(Poings 49> 7) No pataCelis = length( nnn)

! Point , = nnn,
4 d 3

For this location point 15, 16, 22, and 23 are over a plug (réfer' 3.22') '

nm = Zero o ("“" »No Data(ieﬂs "24) . nnn = Zero one‘(nhn : N§ DataCe;lls ! 25)

nmn = Zero oo (“““ ,No DataCells * 31) nnn :=.;Zer§ onc.(ml.n ! N‘; Da&é‘lls "32) |

Cells := deletezero ceils (nnn »No DataCells)

y o L U_mcamrcd 8
I mea'smedd = mean( Cclls.)_ omeasuredd = Stdev( Cells) .Standard.mr =

d .- .
. B - : .JN"DataCcns

OCLR00019527



s 1= Zero g (00, NO Dot - 31)

. Cells = deletezero gopy (nnn, No payces )

13 measur!:dd = mean( Cells) -0' measuredd :

. mon :=_zem'one(mm'N°Data_Cells’_32)

= Stdev(Cells)  Standard gppo; 3=
. - - . . d

i rwwe svare -

9of 18

} :
{ '} For2006, v d=drt
) 9 _ R '
page = READPRN( "UMSOFFICEDrywell Program dat\OCT 2006 Data\Sandbed\SBISA.tt" )~ +
) Datwd':= 'Dayyw( 10.16,2.006) b , ’ : '
(e ' ] . . +
. Polm-s 49 = showeells( page:7 ,0) ' . "
[N ) 0 ]
. ) l'. ..
' Data . 1
[ 0.692 07880743 0648 0699 0702 0.735] !
' 1| 0807 0774 0.845 '0.736 0147 0724 0173 J ! '
. 0.813 . 0.812 0.892 0.885 0.8_6% 0.792 0.806
_ Points jo = | 0.916 0.883 0.805 1.179. 0.808 0.777 0.766 | '
o 0873 0504 0842 1.16 0.801 '0.752 .0.878 '
0.844 0.768 0.834 0.858 0.851° 0.834 0.867 |.
| 0.865- 0.803- 0.793 0.844 0.878 0.817 0.808 | '
e finn = _conven(l_"oints 4'9,7) _
Point4d = nm'x3 p a )
[}
For this location boint 15, 16, 22, and 23 are over a plug (refer 3.22)
omn = Zero nnn , No .24 . - . . _
_ - °ﬂ°( ]?ataCells ) nnn = Zero onc(mn"NODataCells'zs) - Vo=

oméasuredd

JN° DataCells
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Er)'or for each date.

1.993+16>
i

' 1.995010°
- Dates = | -

1.997¢10°
| 2.007¢10° |

8001778 °
8062667
814.9111
' | 8065778

Fmeasured =
'

: To_ta'-lm;an's = mvo/'s(u measured)

- e W =W IV WS VGV (W, W

Conuey U,

100of 18

+

{ ; Bélow are matrices which contain the date Wheh the data was collected, 'Meén,'Stansiard Dévia(ion, Stand'arq o

[ 58.564

659 1
Point 4 = 630, % measured = 2?,'3:,?
.| 680 :
648 K A 62.384
'8.366 '
Standard o, . = .9.993
: 9615 |
8912
'
means 4

last( Dates ) _
. . . 2 .
SST := . (" measured, ~ mean (4 measmd)) SST = 109.843 —
’ i=0 : '
1‘". ) lést(.Dates) oo
— o - : ) 2 .
(SSE = (# measored, = yha‘(Da“"s?"mmmd)i) SSE = 105.245
} i=0 ' : :
" last(Dates) T o _
$SR= Y (yhat(Dat_cs.umeasumd)i ~ mean(p m-easﬁmd).) SSR = 4598 *
i=0 '
- DegreeFree o = Tot.al means; -2 DegreeFree reg ‘= 1 " - DegreeFree o 1= Total @em -1 —_
= SSE- MSR i= . SSR- " MST = 55T
DegreeFree ¢ DegrecFree reg " DegreeFree
MSE = 52623 MSR = 4.598 - MST = 36.614

' SGrand gy = S

o= 0.05 .

StGrand o = 7.254

F Test for Corrosion .
F o =, MSR
| actaul’ Reg MSE

OCLR00019529



N

L F'cﬁtiéi_ﬂ__reg = 'qF(] -0, Dc':greeFree :.eg » DegreeFree ss

' F — .F actaﬁl__Reg
" ¥ ratio_reg "~ Fo
: critical_reg : ]
. s .
PR 'v_ .
-3 .
ratio_reg = 4.72+10 !
o -
A ]
) o, .
! 1
) ' .
q t . i
)
t
+ 1]

WrrLes TWW,

" 11of 18 '

)
L}
]
ol
-
A
'
)
: i
" .
A
1 ]
)
[}
w
'
.
f (]
- -
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Theréfore no conclusion can be made asto whether the data best fits the regressnon model The figure

3Iow provides a- trend of the data and the grandmean
. . ' .

"

' i:=.0.. Tbtal mean-s -1 pgrand measuledi = niean(u measured)

ogrand ;e asured

98 measured = S4ev(R measred)  GrandStandard evop, = e esured
R . e .
i ' _ - . L 0_ JTotal means
The minimum required thickness at this elevationis  Tmin gengp := 736 (Ref 3 25)
! _ =1 SB;

1. . .
Plot of the grand mean and the agtual means over time

120f 18

1
! T T | — T = |
- B4O = .
‘20 b
X
o) ) " s,
il ' H measured . 800 = X
X X X
' pgrand peacured
Tmin g SB  ggp |-
 e——
760 |-
0 |- -
1 1 L1 1 1 ) i
- .
1992 1994 1996 1998 2000 2002 2004 . 2006 2008
GrandStandard ermr=_ 3.025

' berend peagureg = 806983

2010

'OCLR00019531
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'
To conservatively address the location, the apparent corrosion rate is calculated and compared to the
- minimum reqmred wall thickness at this elevation o 1

: . . . .
mg = slope (Dates,p me’asured) mg = 0.2 Yp =T mtercept(Datm 1 measur:d) /b = -407. 976 ) .
) - " - ' - . N . :
The 95% Confidence curves are calculated e D -

. . 1] . . - .
u,:=o.os 'k:=_2029—l985 - f=0.k-1 - - o '

ye“"predxct = 1985 + f:2 Thnck predict = M yc:arpredmt +Yp .
, S | : . | 1
Vo ! ‘ S '
} : :
Thick 4otnatmean *5 mean( Dates ) sum-i= Z (Dates g = mc':an( Dates ))2

)1 - a

upper, i= Thick

predict,
' . 2.
) a, . = 1 (year predict, ~ Thick actualmean) t
+qtj1 - —,Total o ne— 2 ‘StGrand - I1 + g + - . :
.2 : ' (d+1) sum
i
lowerf. i= Thick predict,
a . . (year .. ~ Thick 2
_ t o 1 ( predict actualmean)
+ -] gt|{1 = —, Total - 2)-StGmnd o+ + : f -
( 2 means i e (d+1) . A ' sum

'OCLR00019532




Voo . L ' : 14 of 18

o .
* Location Curve Fit Projected to Plant End Of Life
]
- ' .
Thick predict 0 = 02
] s o
“i’Pﬂ' } ’
, __
lower. )
]
® measured  ggg - o2 —r —
o ,
Tmin gengg —_ —
emr—— )
600 |- 4
I S S L 1 1
! 1980 1990 2000 2010 2020 2030 -

Y“"predxct-ywptedluvyw rxedxci-m‘“ » YeOr predict

Therefore even though F-ratio does not.supporl the regression model.the above curve shows that even at the
" ‘lower 95% corifidence band this Iocatlon will nol corrode to below Drywell Vessel Minimum requured lhlckness
by the plant end of life.

The sectlon below calculates what the postulated mean thlckness would be if it conode at a minimum
observable rate of LATER mils per year

Rate mm_observed :=. 6.9

Postulated thicknessin2008 = M meaéuﬂ:d3 = Rate i observed ( 2008 — 2006)

E Po@lated thick_ne;ssin2608 = 792.778 which Is greater than Tmin_gen SB, = 736

OCLR00019533
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¢
The section below calculates what the postulated mean thlckness would beif this gnd were to corrode at a
minimum observable rate observed in appendnx 22,

_ Rate

- S 0
min_observed "~ 6.9 oo ey ) .
: . Sy L o C
= : : a0 o
Postulated 10 ihickness *= pmeasur_ct_i3 ~ Rate i observed (2016 — 2006) : . .
. 1 . . . .4
. N ) - [ '
Postulated 1 canthickness = 737578 whiich iﬁ__greater than - Tmi ri_',gen S§"= 736 _
. 3
1 . 4 U .
i ' 1 '
. [ 1 i ¢ ¢
'
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Appendix 10

" The following addresses the readings’-ai'the lowest single point
3 " _ .

The F-Ratio Is calculated for the point as follows

. . ) : - ’. , 'I
. " last(Dates) .
ST = D (Pdint 4, = mean(Point 4))2
: © o i=0
- ast( Dates ) R .
SSE_ .. = Z Poirtt ; — yhat(Dat.es',‘Poigl\t ) 2
point ) ,( e 4i * 4 i) K
- ) 3 =10 N . o
“last( Dates ) . . )
SSRpgint = D (vhat (Dates, Poiat )~ mean(Po_int4))-2 o
' i=0 ' - '
: SSE_ " SSR__:
MSE i 1= POl MSR i 1= Lot
P DegreeFree P DegreeFree reg

1
7y

MSE = 283.105 MSR = 76.54

*>* point

StPoint o, =, ’MSE point

point

StPoint o, = 16.826

F Test for Corrosion’

- oo MSRpoint
: actaul_Reg '~

MSE Lojry

) - Faéfaul_Reg _
rto.ree © F critical_reg

F

F

ratio_reg = 0015

-. Sheet No. .
. 16 of 18
) .
]
A
(]
"
[ r
. T 1
]
' 1]
. . . A
= 642.75 ' [
) ol ) '
]
1]
_ '
S seE0y 1 - Y
SSE point = 56621 ¢
. : _ '
SSR i = 76.54
MST point *= S5T point :
DegrecFree 5

MST poing = 214.25

'OCLR00019535
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Therefore no concluston can be made as to whether the data bes! fits the regressmn model The ﬁgure
below prowdes a trend of the data and the grandmean
: . 1= slope Dates, Point ,°
'“gomt pe( i 4), ™ point = 0815 ¥ point = mtercept(Dates Point 4 ) Y point = 2287°10 .
b . e
_ -

The 95% Confidence curves are calculated N

Point ¢yrve *= M point YT predict + ¥ point

Point ;. o1mean = mean( Dates )

o 3 (o~ e De))!

=

uppoint, := Point curve,

o - .
+ _qt(l - -i-t-,'Totﬁl means — 2)-StPoint err |1+

' " . 2
(year predict, ~ P?mt actualmqan)

sum

lopointr = Point 'curver “

1

- 2
(y €47 predict, ~ Foint actualmean) ,

' L@y
+.-| qt{ 1 ~ ~—, Total - 2 |-StPoint __- {1+ +
( 2 ' meams Tl (d+1) sum
Local Tmin for this elevation in the Drywell Tmm ,_local SB ' = 490 (Ref. 3. 25)
Curve Fit For Point 4 Projected to Plant End Of Life
. t
.1 .
%00 F T T T =
800 |- —
. o mpoim = —0.8]5
-Point 4 - _ ._ .
X X X 700 .
. Tmin_localgy X
X o %
600 - -
500 |- . -
y S _ L : —
: © 2000 2010 2020 2030

lopoint,, = 484.514

y«-;a_rp,edictzz = 2.029¢10

OCLR00019536
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The section below calculates what the postulated individual thickness would be if this pomt were to corrode
at a minimum observable rate observed in appendix 22.

Rate yin observed *=9-9

Postulated thicknessm2008 ‘=Point 43 - Rate min__o_bserved'(zow' 2006)

Postulated gicknessin2008 = 579 which is greater than  in1o%al s, =490

The section below calculates what the postulated corrosion rate necessary for the thunnest lndlvidual point to
reach the local requued thickness by 2029.

3

minpoint = 0.648 year predlctn =2.029 I‘OI Tmin_local SB,, = 490.

1000-minpoint~ Tmin_local gg )
.- 2

required ;.0 = . _
(2005-2029) " required ,, =~6.583 mils per year

OCLR00019537 -
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Appendix 11 - Sand Bed Elevation Bay 198

October 2006 Data

]

The data shown below was collected on 10/18/06

page = READPRN{ "U:\MSOFFICE\Drywell Pio

!
Points 49 =

" Points 4g = showeells{ page,7;0) 1

T 0.865

0.842
0861
0.869

0.811

0.828

| 0.872

0.862

0.883.

0.906

"0.883

0.77

0.787 :

0.822

Cells = convert(Points 49,7)

1

-0.872. 0932

078 034

0.838 “0.898 .

0.807. 0.801
0.785 ,0.788
0.885. 0.891
0904 0.828

No potaCells = length( Cells )

Cells = deletezéro .oq15 (Célls »No DataCéIIS)

]
v [}

0.947
0915
0974
0.766
0.799
0934
0.843

0.992
0.778
'0.93
0.834
01731
0.834
0.875

The thinnest point at this locatlon is point 34 which Is shown below

. _minpoint i= min(Poix_lts 49)

_ minpoint = 0.731

0802 ]
0.866 -

0.834
0.774
0.778

0.738.
0.871 ]

Sheet.No;
" 1of 16

A T
gram data\OCT 2006 Data\Sandbed\SB19B.xt” ) .+ !

OCLR00019538
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Mean and Standard De\)iafion

) . _ ! .
“a ctual = mean( Qells) ) M pomal = 847.449 O actual = Stdev( Ce]ls.)

~ 'Standard Errot
L 0 actual o
Standard grror = —= _ . Standard gy . = 8:562
. ,JN° DataCells - ' - .
i Skewness
l L]
! ~>
No -2(Cells — p ? ‘
Skewness = ( ‘ DataCells). ( actual)

(No DataCells - l)'(NC’ bataCclls - 2) '(G actual) Skewness = 0.26

Kurtosis _

v

-3

N° DataCe]ls (N° DataCells + 1) Z(Cells - uactual)

Kuﬂosi,'k
a (N° DataCells ~ 1) *(N® DataCelis 2) (N° DataCells ~ 3) (U actual
3-(No pagacetts = 1)°
(NO DataCelts = 2)"(N° Damells =~ 3)

Sheet No.
20f 16

O qotunl = 59933

4 Kurtosis’ = -0.325
)

OCLR00019539
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Normal Probablllty Plot

In a normal plet, each data valu,e is plotted agamst what its value would be if it actually came
from a normal distribution. The expected normal -values, called normal scores, and canbe
estlmated by first calculatmg the rank scores of the sorted data. o ' '

' R ) ' "—' . .

j = 0.. last( Cells) sit i= sort( Cells ) ' .
Then each data point is ranked. The array rank captures these rankss - . ) !

B e R N . ¢ | ] [
Z(s_ﬂ='srt.‘) T
rankj = i

ri=j+1
i —
' f Tsni= snj'

- r:-mkj ) ‘

B! rows( Cells) + 1

| The normal scores are the correspondmg pth percentlle pomts from the standard’
norma] distribution: .

x =1 N Score = root[cnorm(x) - (p) ]

- OCLR00019540
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[}
Upper and Lower Confidence Values

TﬁeﬂJﬁpef and Lower confidence values are calculated based on .05 degrée ‘of confidence "q:‘

No pguacells = length( Cells)

Sma S a . " . .
o= 08 . Ta = qt[(l - -2—) ,No DataCelIs] Te = 2.01
. - . ¢ .
, ' . S actual o : o
", fLower 95‘%:(:0]] =i actual ~ Tﬁ'-———a;———— ) Lower 95%Con = 830.243.
- g IJN" DataCells. '
: ' '
. " O actual

, _
Uppet 9504,Con *= ¥ actual + T8 ———ee
' , No DataCells

|Uppcr 95%Con = 864.655

These values represent a range on the calculated mean in which there is 95% confidence.

G;éph_ical Representation
‘) Distribution of the “Cells” data poirits a

_ are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
deviations - .

.' Bi'.)s = Méke’bins(u gcmal'UaM) '

Distribution := hist( Bins, Cells) _
' o Distribution = i

“The mid points of the Bins are c_alcu!éted

Y=ol C . (Bins, + Bins,
k=0.11 Midpoints, :=( % f“sx+1)
. 2 .

The Mathcad function pnorm calculates a portion of normal distribution ¢
_mean and standard deviatipn y _ o

normal curve, = Pm’m‘(Bi“S]-i“,actual'c a@l) .

urve based on a given

( ; nomal curve, = phorm’(Binsk+ . ’uacmal'c_acﬁxal) - P“°"“(Binsk'”acnml'°;cwal)‘

. normal oyrve = NO a1y Cefjs “nOTmal gypye

- OCLR00019541
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« . '
- Resulits For Elevation Sandbed elevation Location Oct. 2006 _
B . . ' ' .
: k] . .
- The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data pomts and the the Iower and” '
upper 85% confidence values Below is the Normal Plot for the data. . o Y
[ R
. . ) . .
' oy ' . ) ' . N - I E
" Data Distribution - o oot )
12 T T T T T T T ‘ ' '
i [ 4
. "' -
10 = - paﬁfﬂal = 847 449
o = 59.933
8 L..' 4 a(’:tual . N
] .
Eism‘buﬁon L _| Standad .. = 8562
normal e : '
' * Skewness = 026
4 — .
.o ’
Kurtosis = —0.325
2~ -
o AN | m -0 .
650 - 700 750 " 800 850 900 950 1000 1050
Midyjoints, Midpoints _ o - '
Lower 95%Con = 830243 Uppcr 95%Con = 864.655 .
Normal Probability Plot
3 I T T T T
2 S o - *1 ' The Normal
' . ,%( X - Probability Plot -
x ' _ -and the Kurtosis
' N this data i
' ' - o ’8% : . normally
. N Score, o} . . _ o o distributed.
X X X ’ %% xfzi-‘ : .
- b f T 4
7F x S S e T
- ! ! I
700 750 800 - 80 900 © " 950 - 1000

OCLR00019542
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Sandbed Location 19B Trend .
o | X . rod=o

' Forteez . " Dates, = Day ypi(12,8,1992)

page. = READPRN( "U\MSOFFICE\Drywell Program data\Dec, 1992 Data\sandbed\Data Only\SB19B.txt" )

! Points 49 ‘= showcells( page, 7 ,.0 )

Data '
[ 0.868 0.834 '0.829 0925 09)4 0998 0.823
' '] 0832 0819 0778 0.838 0905 0796 0.824
_ 0.865 " 0.867 0.821 0.879 0915 085 .0;876
Points 4o = | 0.892 0.821 0809 0834 0761 0765 0.748,
0.795 0766 0.814 0.783 0.827 0743 0.685
0.825 0.830 0.887 0.889 0933 0828 0.732
| 0.872 0803 092 082 0845 0943 "0.906 |

. - L‘ . ' '
~non = con.vert(PomtS 49+ 7) * NO DaaCells = len_gfh( amn )

- Cells i= deletezero oo (nnn, No py,acefrs ) b Celle
. . . ot 34 = (e 33
. d

" Point 34 = 743

o measuwdd = Stdev( Cells) .

‘6. 4
measured,

.:JN° DataCells

1 'mmcd‘; 1= mean( Cells )

Standard 'emr =

OCLR00019543
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For1o94 .

page = READPRN( "UMSOFFICEDrywell Program data\Sept.1994 Data\sandbed\Data Only\SBI9B.txt" )

[ 0864 0.831
- 0829 0.816
o 0.866 0.866
Points 49 = | 0811 0815

- o2 0764
0825 0785

m = con\;eq (Points 491 7).

| 0.863 - 0.817.

) ’ [ )
Dates, :T.Dayyéar(9,l4,l9?4) . !

t Points 49 = show

Data

0,831
[] t

0.775
0.819
0.75

0.783

0.883
0.93 -

i

- Cells := deletezero celis (nnn »No DatéCeIIS).

R measured, = mean( Cells) o

0.918
0.834
0.85

0.845

0.778
0.888

0.821.

0.897

0.857
0.914
0752
0.807
0.931
0.853

measured = Stdev( Cells)
d

C-1302-187-E310-041 Rev. No. 0

0.868
0.77

0.847
0.769

0.716°
0818
0.893

_ NopataCelts = length(nmn)

Standard emor. = —

cclis( page,7,0)

0.796 |

0.827
0.801
0.754

0.689
0.745
10,843 |

Point 34 := Cells,;
d

' ! - . Sheet No.
S " Tof 16

o d=dl

o measured,

a ' .
! No DataCells

~ OCLR00019544
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_ For 1996

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Da!a\sand_bcd\Data'On]y\SBwB.b(t“ )

Points 45 = showcells( page,7,0)

i . ‘Points49=

C-1302-187-E310-041 Rev.No. 0

[ 091
0.835

0.754
0:795

| 087

non = convert (Poims 49 ) 7)

0933 .

0.862

" Sheet No.
8 of 16

dEdel

Dates, = Day yeqr( 9,16, 1996)

Data

0.834

0.821 -
'0.882

0.826
0.759

0.877

0.825

0.843
0.777

0.818

0.795
0.749

0907 -

0.933

. | Cells := deletezero .oq1 (_nnn', No DataCellé)

K measured :

= mean( Cells)

.°mcasz_xwdd

0.964
0.848
0.898
0.796
0.862
0.852
0.795

091
0.916
0.912

0.713 .
0.766

0916

. 0.83.2"

0.793
0.776

0.845
0.744

0.745
0.836
1.017

0.788 |
0.83

0.803
083
0.755
0.758
0927

'No papacells = lengthi( non)

Point 34 Al Cells,,

= Stdev( Cells )

' Slﬂndﬂfd en'or;" =

: .om'easuredd

lJ;&° DataCells -

OCLRO00019545
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¢ :
For 2006, . . d = q.+ 1
Y ) .
" page = READPRN( "U\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB19B.txt" ) - o
A _ : _ o y
- Datmdl = Dayyw( 10,16,2006) ' ' |

o [} - ] ‘ [] B

. ' } l ‘ ) ‘
Points 49 = showcells( page , 7 ,0) ' ' '
. ! ) - \ A

1 1 '
l. Data . . ; \ . s 1

) ' - o ) ) |
0.865 0862 0872 ] 0932 0947 0592 0.802 ] ' . \
0 ' o842 o8 078 084 0915 0778  0.866 |
' 0.861 0906 0838 0898 0974 093 0.834
Points 49 = | 0.869 0.883 0807 0.801 0.766 0.834 0774 |-
] 0811 077 0785 0788 0799 0731 0778 | . '
0.828 0787 0.885 0891 0934 0834 0738 \
| 0.872 0.822 0904 0828 0843 0.875 0871 |
‘nnn = convert(Points 49,'7) . .
L 'No DataCells = length(mm) ‘ . . ‘
o : ) 1
. : -
Cells :=.de]etezem.cc“s(nhn , No DétnCells) ) _
: : Point = Cells,., -
- L e
% measured -

i measuredd = mean( Cells) - © measumd; := Stdev( Cells)  Standard én‘&r; =

: JNP DataCells

OCLR00019546
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1
1

Below. are matrices which contain thé date when the data was collected, -Mean, Standard quiaﬁon..Staridard

Efror for each date. ,
- . 3 -
. .993e1
' 1.993¢10 _ a3
1.995010° _ 716
~ Dates = ' . Point 34 = as |
. 1.997010° | S P
o - 731
| 2007010% |
' .
8.719 61'035.
839.612 , | sa542
| 824204 Standard o = | 2| | Omeasuwed = | 608
e A Lerror
B measured’ =. 2.469 | .
_ 837.388 . ! 59.933
84Y.449 8.562 i
“Total meaxlxs = row_s(p mt_:a__surcd) . . Total | oone = 4
fast( Dates ) _
o . 5 .
S8T = Z , (" measured, ~ mm(“ measuned)) _ SST = 279.784
| i=0 - - i .
v 1
~ last( Dates) o _ |
. — : ’ 2 : .
SSE= ) (" measued, ~ Yoot (Dates , meaﬁuwd)i) _ SSE = 153.92
0 . .
" last( Dates) . . - . :
SSR = { yhat{ Dates, - mean . -SSR = 125.865 -
| Z : (y ( "me_asumd)i - m ("_measurcd)) .
i="» - ' : ) ' :
D;greeFree ss = Total means -2 . DegreeFree reg =1 . DegreeFree st Total meaas — 1
MSEi=_SSE 1 Mspi=. SSR MST = 55T
. Deg’;rceFr_ee ss ‘DegreeFree reg : o DegreeFree st
MSE = 7696 "MSR = 125.865 - MST = 93.261
StGrand = fMSE . StGrand oy = 8.773

“OCLR00019547
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F _Tést for _Confosion
Yy :
F MSR ' : - -
= 0.05 * actaul _Reg = MSE " o : .

l:cntlcal | reg = qF(l -a DegmeFree reg’ DegmeFree ss)'

_ Factaul_Reg v - .

ratié_reg R . T .
l?'critit:al_reg o : : i o '

F

F = 0.088 - ay “

ratio: reg ~

Therefore no conclusion can be made as to whether the data best fits the regression model. The fi gure

below provides a trend of the data and the grandmeari o . ,
t o . { o ] . .

.i = 0. Total oo L 1 . . pgrgnd measuredi = mean(p_mm)
: " .
o o L -, g peagired : :
e C .
ogrand | oooied o= Stdev (]1 measured) GmndStandarq_en.oro = T ‘ S
' o1 means

_ The minimum required thickness at this elevationls  Tmin  pen SB, =736 (Ref. 3.25) .

{ ' : : Plot of the grénd mean'and the actual means over time. .
. . !
I \ 1 L ' "
.
850 |- * .
. "X *
' x
¥ measured
X x X . : -
— 800 |- ‘ ' R -
Tmin_gen 5p
RIS
) . - E 4
1 [ ] :
1995 : 2000 : 2005 2010
. Dates .
figrand oocieq = 837163 GrandStandard o, = 4829
o _ _ :

OCLROOO19548-
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To conservahvely address the location, the apparent corrosion rate is calculated and compared fo the . -
minimum required wall thickriess at thls elevatton : .
, .

s 1= slope(Dates U pepgured) Mg = 1045y o= inercopt (Dates, i pegered) b = ~125°10°

] ] ot . °
The 95% Confidence curves are calculated

oy =005 k = 2029 — 1985 O fE=ouk-1

Ye4r predict, = 1985 + £:2 Th"* predict *= Mg YW predict + ¥

Thick actualmcan = mean( Dates) sum = Z (Dam 4 'r' mean( Dates ))2

A . . i

\;pperf = ’I‘hick-

predfctf
. T2
S 't(l Pt ol 2) StGrand .- |1 1 (Yo pregior, ~ Thick acratmmean
- q = —, 10 - . Tan . + +- -
oo - means " err d+ 1) ' ~ sum
. - 1 . .
lower, i= Thick predictf - \
. ] s 2
' LY > 1 (yea'predictf' Thick actualmcan)
+-1qt] ] — =, Total poanc ~ 2 | -StGrand o~ 1 + + : A _
. 2 (d+1) = . sum

 OCLR00019549




L]
' Ty
ll N
'
I -y
' o
’ +
900
l
oy ‘,
800 - \
Thick ‘ '
predict .
- | W= 1,045
upper 1 ’
lower 200 b _ - T -
— : - ]
- []
B measured - , :
Q.
Tmin_gen g
600 o -
500 b~ . i . | : i ! ’ T . ,
1980 1990 2000 - - S 2000 2020 : 2030

. Yoo predicts Y predict» Y6 predicts Dates, year predict

c= ae tema - —rew s s v

' o SR 13 of 16

) Therefore even thougﬁ F-ratio does not support the regression model the above curve shows that even at the
lower 95% confidence band this location:will not corrode to below Drywell Vessel Minimum required thlckness

" by the plant end of life.

" The section below calculates what the postulaled mean thrckness would be rf this gnd were to' corrode ata
.mimmum observable rate observed in appendlx 22, .

mh_obseﬁéd =69

Rate
 Postulated peqpihickness = K rru:asured3 - Rate n_ﬁn_ob_served'( 202-2; ~ 2006) .

' Poswlated meanthickness = 137049 o -which_i_s_ greater than

. Tmin_gen g =73

OCLR00019550
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The folloWing addresses the readings at the lowest single point

C-1302-187—E31_0-041 Rev.No. 0

Sheet No.
14 of 16

o/
o, ., last(Dates) . .
= Boint - ; s \\2 : - .
ST gy Z (Point 34, ~ meanPoint 3, SST gine = 53475
L i=0 : : T
]
' last( Dates ) :
. - . . 2 . '
SSEpoint = Z k (Pomt34i'—_ yhat(Dates,Po:nt34)i) - SSEpoiﬁt= 528.414
i=0 S o
b
o
. ]
. last@ Dates ) : . . .
: ; : - - 2 L
SSRpoint = Z _(.yhat(Datcs_,Pomt 34)i - mean(l’omt 34)) SSR,point_"- 6.336
T i=0 : '
. . SSE__.; SSR.: "
_ _ 9% point — pomt : SST .-
MSE oo = ——— MSR_ oo = — P2 oint
: . point e tm o P .
P 'D?gr.eeFree .ss _ Degrf:el’_ree reg MST poiri '_—_—DegreeFrecst
.l
d i . .
 MSE poipg = 264207 “MSR poiny = 6336 MST piny = 17825
Stboint err = NMSE point StPoint = 16.254
.F '_I'eét for Corrosion
. MSRoaint
F actaul_Reg ™ __MSE
o . point
F . Factaul Reg -
ratio_yeg *~ F_—_—
\ - critical reg
-3
_Fralio_reg = 1.295¢10

Therefore no conclusion can be made as to whether the data best fits the regression model. The figure’

bejow prowdes a trend of the data and the grandmean

OCLR00019551
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™ point

= 's]ope (bateé , P;Jint. 3 4) :m.

C-1302-187-E310-041 Rev. No. 0
. : - : 15 of 16

point

= 0234 ¥ poiny !

The 86% Confidence curves are calculated

Point ;e = M p.oint' year predict + ¥ point

Point ;4 \aimean -~ mean( Dates )

uppoiﬂt’.. = Point curve,.

' .
' +gt|1 - —

1
[

lopoint, := Point curve; -

+ ~jqgt]l ~ —
?( 2

Local Tmin-for this elevation in the Dryweli

intercept (Dates', Point 34) y poin.t
(]

sum = ljates -~ mean{ Dates) 2
¥ (ou, )

Sheet No.

= 12020160 -

. : . 2
1 (ywpredictf’ Point actualmean)

(X ‘ : . oo
yTotal | eane = 2)-StPomt e’ 1+ s ),.+ -
]
- .ear .-~ Point 2
o o 1 Y% predict, actualmean |
, Total reans — -2 -StPoint . |1 + @D —
Tmin_}ocal SB, =490 - " (Ref, 3.25)-

Curve Fit For Point 34 Projected to Plant End Of Life

-
! 1 .
. 1000 [ =T T T 3
900 r -
800 - W point = 70234
Point 34 ' '
X X X _ x X ' .
Tmin_local g8 X ’ X
R ol ’ -
600 -
'
" S00-f~ _ . -1
1 4 1 .
2000 - 2010 2020 2030

lopoint,, = 5822

YeRr preict, = 2.029+10°

OCLR00019552



Appendix 11 C-1302-187-E310-041 Rev. No. 0 - Sheet No.
. : 16 of 16

The section below calculates what the postulated individual thlckness would be if this pomt were to corrode
at a minimum observable rate observed in appendix 22.

Rate =69

min, observed =

Postulated ghiciness *=Point 34, ~ Rate min_observed' (2029~ 2006)

Postulated ¢pickness = 3723 which is greater than - Tmin_local SB, = 450

The section below calculates what the postulated corrasion rate necessary for the thinnest individual point to
. reach the local required thickness by 2029.

- minpoint = 0.731 o YER pregicr,, = 2.029-10. o Tminjocal sB,, = 490

IOOO-minpoint-— Trr)in_local SB )
. 2
required - ' 2

rate. = . . )
(2005~ 2029) - required . ==10042  mils per year

OCLR00019553
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0.901 0.906

C-1302-187-E310-041 Rev. No. 0 ! Sheet No
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Appendix 12 - Sand Bed Elevation Bay 19C
. - . " 3 ]
October 2006 Data }
. . | : . . . : . ] . o .
The data shown below was ‘collected on 10/18/06 ] : . T R
o - : : oo ) R
coe ! . . N T . *
. . ) ' o , . . 1
page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB19C.txt" ) " - .'
' Points »4q := showcells( page,7,0) o e : ' '
49 . ' . 1 o
[ 0809 0768 0.862 1.059 0968 0961 092 ] N
- 0.679 0.745 0.695 0814 0766 0865 0845 ' '
: .9.81-6 0775 087 " 40871 0863 .0 - 0.896 ’ '
Pointd 49 = 0.791 .0.66 0715 0793 1.151 . 1_.164- 0918
" {0851 0781 0.733 0762 0862 787 0.796 :
0.866. 0.83 0.88 0757 0.867 0.75 0.753 '
. . . +
| 0.801 0.794 0.852 0.841 -0.84 |

- Cells = convert(Pom§ 49,7> ,N"DataCells = length( Célls)

" Fbr this location no poi'r-\ts wefe identified (reference 3.22) . : . - o .

" For this location point 20, 26, 27, and 33 are ovéra plug (refer 3.22) : o . .

 Cells 3=Zer g Cells , No paacelts » 20) Cells = Zero g (Cells, No pgpacetss +26)

Cells 3= Zero g (Cells, No ppacetts 133)

Cells := Zero o (Cells, No pagacents - 27)

Cells := deletezero gopy (Cells,Nopyeacepts) -

Point 30 is the thinnest

- minpoint = min( Cells) minpoint = 660

'OCLR00019554
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Mean and Standard' Deviation

Ty
M actual = mean( Celis)

R acual = 823.822 O actual = Stdev(Cells) 6 opg = 79123
Standard Error -
: O actual _ .
Standard oproy 1= —m—me—— Standard ., = 11.303
t No DataCells . . :
Skewness
v ' . l.
T _ N
' - (No F(Cells - 3 '
Skewness = ) ( DBtBCells) ( B aCtual) .

: (No DataCells ~ 1)'-(N°DataCeil§ - 2)'(0 actual)..3 : Skcwness =0.366

Kurtosis

Kuhtosis = i No DataCells'(N‘_’ DataCells T 1)vZ(Cells - acmal)l"

(No Dataéel!s - 1)'(N° Dt.m;Cells = -2)"(N° DataCells ~ 3 )-(0' actual
Y 3-(Nopauacells = 1)°
. '(N°_Dz_itaCclls - 2)_'(N-° DataCells ~ 3)

)4 Kurtosis = 0393

- OCLR00019555
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: ( F Normal Probablhty Plot

In a normal plot, each data value is plotted against what its value would be if it actually came
from a normal distribution. The expected normal .values, called normal scores, and can be. .
estxmated by first calculatmg the rank scores of the sorted data. oo '

ji= 0. tast(Cells) st i= sore( Cells ) o - [

. Tﬁen each data point is ranked. The array rank captures these ranks, . . . - ’ '
. ‘ . N M . . \ \ .

=il Z(srt=srt )-r '

=i+ rank, := 1 ' ,

. Zort=srt. | : .
[} 1 ] ‘ J

1
]
ranKJ . ' | 1

P rows( Cells) + 1

. _ - The normal scores are the oorrespondmg pth percentlle pomts ﬁ'om the standard
(‘ - normal distribution: :
R x =1 N_Score; i= root[cnorm(x) - ( j)',x]'

OCLR00019556
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Uppl'ar and Lower Confidence Values

NO DataCells ‘= length( Cells)

L@ =L5, To.:= q‘[ (1 - ;) No DataCells] Ta = 2.014

B . % actual - U

¢t Lower 95%Con = actual = Ta ———— Lower 95%Con = 800066
. JN° DataCélls. ‘

actual
UPP‘=t 95%Con = P‘acnml + Ta-

Jr— _ Upper gsgCon = 847578
, DataCells . )

These values represent a range on the calculated mean in which there is 95% confidence.

Graphical Representatlon

. Distribution of the "Cells" data polnts are soﬁed in 1/2 standard devlatlon mcrements (bms) withm +-3 standard

deviations

Gl :
Bins = Make ;1.0 (F actual* © acmal)

Distribution := hist( Bins , Cells )
' Distribution =

The mid points of the Bins are calculated

Ki=0.11 | (B“‘Sk + Bins, )
. d o
_ " Mi pomtsk 7

_ The Mathcad function pnorm calculates a portion of normal distribution curve based on a glven

mean and standard deviatipn

. .nmﬂ curve, * = pnorm(Bms '" actual* © actual)

. normal curve, = pnorm (Bmsk +17Hactual © actnal) - pnonh(Binsk, 1 actual’ © actugl)'

normal curve = No DataCells ‘normal curve

OCLR00019557"
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Results For Elevation Sandbed-eleva-tion Location Oct. 2006
i t
The fallowing schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the lower and”~ -
upper 95% confidence values Below is the Normal Plot for the data

P ll- : , e g ‘ :

Data Distribution o
N m T . S
t - ) . ] »
- - 0, .
o B actua) = 823.822 -
8 /—__\ = " ’ . ]
N\ ™3
N O gotual = 79-123
af 1 f A
- 1IN |
. Piowibulon + 6 : 1 Stndard = 11303
nomal eyrve , p

‘Skewness = 0.366 - !

4 N
. Kurtosis = 0.393
2 - . .
0 & ) | : v
600 700 800 . %00 1000 - 1100
Midpoints, Midpoints . o .
Lower gsu,con = 800066 Upper gsuscon = 847.578
Normal Probability Plot
3 T T T T
21 T x x  The Normal
: e X * Probability Plot
. . )zz(% . and the Kurtosis
: _ SX . this data is
*g . -normmally
N_Score; o |- x - distributed.
X X X ‘
-1 ' % -1
X
«®
-3 - X —
-3 1 ] 1 o
700 800 " 900 © 1000 109

600

OCLR00019558 -
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Sandbed Location 15C Trend .
S | | L ‘ d=0
Data from the 1992, 1994 and 1996 is retrieved. , . ' S
' Fortepz ' . " Dates, = Day (12,8, 1992)

. © page = READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\Data Only\SB19C.txt" )

oo - Points 49 = showcells( page, 7 ,0 )

Data .

[ 0822 0.757 *0.792 0994 0972 0979 0.931 ]
. | 0683 0716 0693 0797 0753 0887 0.838
0.315° 0744 0879 0.859 0856 0222 0.888
Points 4o = | 0.785 0.65° 0.713 0766 1147 1152 0907
0839 0782 0732 0762 0859 0.791 0.838
0.867 0833 0.88 0.756 0852 0.736 0.752 |.
| 0.835 0861 0.889 0842 0896 0884 0.809 |

non = cdnven(Points' 49,7) _ ] . _
. : . No pataCells = length(nnn)

For this location point 20, 26, 27, and 33 are over a plug (refef 3.22)

- mm = Zero g (““n »No Damgeilé ’ 20)  nan i= Zero one; (’“‘“ »No D.ataCel'ls ’ 26)'

- ann :; 26]'0 one (nnn ,No Datacens , 27) - . nnn = Zero 6ne (mm 'NODaRaCclls , 33)

Ccllsl = deletez'ero cells (mm »No DataC_clls)

minpoint = min(Cells) ~ minpoint = 650 '. Poiat y; 1= CellsPoint 57 = 650

= Stdev(Cells) 6 -
’ . measured
Standard = .4

error, ¥
AJN_" DataCells -

 measured, = mean( Cells) measured

 OCLR00019559




Appéendix 12 h ’ C-1302-187-E310-041 Rev.No. 0 S ' - Sheet No

-,

For 1994 N o : ' . Jd=dtt

page = REAbPRN( "iJ:\]'WSOII:FICE\I)rywcll ngram. data\Sept.1994 Data‘\sandbed\Data Only\SB1 9C._b&" )

L '

, l?atu'id .T.Dayymr(9.l4,l9?4) . .
1 Points 49 := showcells(page.7,0)
. oy " : ] ' . '

' : Déla

[ 0.816 0.7_5'7' 082! 0979 0904 0952 0917
T | 0677 0738 0694 0798 0762 0.897 0.831
' 0813 .0.736 0876 0855 0838 0221 0884
Points 49 = | 0787 0666 0718 0762 1153 1149 0906
" | 0841 0782 0734 0764 0856 0.787° 0.834
.0.871 0832 0886 0.766 0867 0.735 0.748
| 0.836 0.853 0892 0.851 09 0902 0.831 |

T ‘ © nm = convert(Points 49.7) Nopatacells = length( nan )

For this location point 20, 26, 27, and 33 are over a plug (refer 3.22) _ . )

nnn = ZBTD one (nnn - No DataCells * 20) . . nmn =, Zero one (nnn yNO Datacens ’ 26)

nnn = Zero c,m_(mm ,No Dat'aCel]s , 27) - nnn 1= Zero gpe ("““ iNo I?ataCe]ls , 33)

Cells = deletezerb cells (nnn ;No DataCcﬂs)

Point 21, i= Cells,,

. _ _ - o
n measuredd = mean( Cel?s) ] measuredd 1= Stdev( Cells_) Standard - measumdd

| error, T T
Oy | | - ' Mo pugcens

OCLR0001-9560
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di=d+ 1

page = READPRN( "UMSOFFICE\Drywell Program data\Sept.1996 Date\sandbed\Data Only\SB19C.txt" )

Datwd_ = Day year(9 .16, 1996? _

Points 49 := showcells( page, 7,0 )

! . _ 0.85

! Points 49 .= 0.876
10.744

| 0.854

m = pﬁnvcrt(Points 49> 7)

" . Foy this location p'oim"zo, 26, 27, and 33 are over a plug (refer 3.
! . ’ ) . .

[ 0.949

0.857 -

. 0.886

Data

0.836
0.701

08

0.771
0.802

0.851

0.854

. nm = Zero one (nnn ’ No DataCells ' 20) .

nnn = Zero one (mm +NO DataCells » 27_)

0.892
0.752
0.889
075"
0772
0.876
0.905

-Cells i= deletezero cells‘(_mm » No DataCeHS)

Point 21d = (j.iells_2l

H measure&d = mean(.Cel]s) Y mmmdd := Stdev( Cells )

11

0.781
0.861
0.862
0.758
0.791
0.839

1.017
0.755
0507
1.141
0.87
0871
0926

0.998
0.944
0918

0.895

0.867
0.728
0.856

0.935 ]

0.866
0.945
0.916

0.845 ).

0.742

0.834 |

NO DataCetls = length(nmn)
22)

non = Z%.ro t;ne (nnn +NO DystaCells » 26)

‘ann = Zero one (nnn., N°_DataCells ' 33)

Standard o,

S e
. .lJNO DataCells

O measured »

OCLR00019561
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For 2006 ' - ' o , d=d+1
. . - l' N 3 . . .
page i:= READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB19C.tu{" ) ; v
— [ BN
' f_D:ms?'.-- Day yeqrl 10,15,290@ ; ' .
| _ _ . - . ;
Points 49 1= showdells(.page,‘7,0) . . . |
. . t [} [}
: . ) ot 5
. +  Data o e, '
’ R . ' ' . : o ' )
~[ros809 0768 0862 ,1.059 0968 0961 092 ] \ . .
oo 0.679 0745 0695 0.814 0766 0.865 0.845
" 0816 0.775 0.87 0871 0863 0  0.896 :
Points 49 = 0791 0.66 0.15 0793 1151 1.164 0918 _
' 0.851 0781 0.733 0762 0.862 0.787 0.796 !
0.866 083 0.88 0.757 0867 075 0.753 \
L 0801 0.794 0.852 0.841 0901 0.906 0.84 |
‘nnn = con&cﬁ(Points“g,?) o _
. ' NopataCelts = length( mn) : _ o
 For this location point 20, 26, 27, and 33 are over a plug (refer 3.22) : T '

non = Zém one (mm »NO DataCells » 20) < nnn = Zero one ("““ +No pyataCells » 26)- |

e o o) (e )

Cells := deletezero o p)c (xmn »No D'ataCells_) ‘

" Point 5y := Cells
21 d 21

'“measuredd

‘J' No DataCcils

M measured, = mean( Cells) 6 peaqured = Stdev(' Cells)  Standard ey =

‘OCLR00019562
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Below are matrices Wthh contain the date when the data was’ collected Mean, Standard Deviation, Standard

Error for. each date. ’ ) ' .
K | . .
[ i.993-103_ : es0] - . [70e]
_ U | ' 666 ' . 73396 | -
1.995°10° | - N - -
'Dates = 5 3 : . . POln_t 21 771 . ¢ measured 82.35"
1.997°10 0] pmaz
| 2.007¢10° | . '
. 819.156 1o
. 819.889 Standard = 10.485
- . : error
R measured 853.8 . - 1 11.764
' I_' 823.822 L 11303 ]
L .
Total feqys mws(u mcasured) Total jeans = 4
' last( Dates ) T '
: . oy 2 .
SST = . Z (Ll measmed - mean(u m‘easured)) . .
5 SST = 821.664 -
Tast( Dates) :
. (D | N
© 8SE = . ~— yhat( Dates , )
Z _ (" measured, ~ ¥ ( .“m_ea.sured)i) ~ SSE ='821.61
i=0 . :
oo Tas Dates) _ : . . _
ssRi= Y (yhat(Daws ummmd) - mean(u mmmd)) SSR = 0054 - ¢
i=0 - T
DegreeFree o i= Total oo~ 2 - ,DegreeFree feg a=1 ~ DegréeFree g, i= Total popp = -1
MSE = — SSE___ . MsrR:=__-SSR___. MST = 551 ___
| DegracFree ss DegreeFree reg . DegreaF-ree st
MSE = 410.805 MSR = 0054 - - MST = 273.888
StGrand gy = \MSE - StGrand p, = 20.268
. F Test for Corrosion
005 F actant MSR _ ;
a = 0.05 Reg MSE F critical feg = qF(l -a DegraeFree reg,DegreeFme ss)
- . .
F = F actan) | Reg -6
ratlD = . . = .
_ B Fcn'm:al_x'eg F ratio_eg = 7.076+10 .

v

Therefore no conclusmn can be made as to whether the data best fits the regressnon model The ﬂgure
- below pmwdes a trend of the data and the grandmean

OCLRQOO19563
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Therefore the curve fit of the means does nothave a slope and the grandmean is-an accurafe measure of
t- .

“ the thlckness at this location.

i = 0. Total gy ~ 1

" C-1302-187-E310-041 Rev.No. 0

Y

ugrand measured

0Emand 1 cqureq = Stdev( mcased)-

The minimum required thickness at this elevation is

{

= mean (" measured )

¢ y ) ! .
_ ogrand peacired

GrandStandadd o, =
. ¢ "Total meaﬁs

]
Tmm _gen SB =736

Plot of the grand.mean apd the actual means over time

i

P

- Tmin_gen g§
CEE

]

(Ref. 3.35)

Sheet No .
"110F 16

850 i~

750 {~ _ . : -

2010 -

pgrand | oocireq = 829.167
- 0 .

!
1995

2000 2005
Dates

- GrandStandard emmor

= 8275

OCLR00019564
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To conservatively address the location, the apparent corrosion rate is calculated and cdmpéied tothe .
minimum required wall thickness at this elevation N ' .

m = slope (Dat“'“measuréd) mg = 0.022 A iﬁtemept(Dﬁtcs,pmeasmd) Yp = 786.002 .

t ] : .
The 95% Confidence curves are caiculated

@ =005 ki=2029-1985 f=0.k-1

' : e "_ o
ycarpredictf = 1985 4 f-2 Thick predict = m s-ywpmdm +Yyp

] ! . .
' - - . . . .
Thick ,cenaimean = Mmean( Dates) sum = Z (Dates 4 = mean( Dates )')2 .

upper, 1= Thick predict -~

. . . . 2
' (1 %t Lol 2) StGrand gy |1 4 L (e prcict = TH actuaimean)
. + qt - — , Tota - -StGran . + — + .
; i . 2 means e (d+1) sum
. : i ) Co
: l'owerr = Thick predic‘f
+ qt(l 2t ol g - 2) StGrand o+ |1 4+ — 1 (o= prodict, = Thiek sctusimean)
- - -, To -— . ran L. + 4+ - ; . .
_ 2 means e (d+1) B sum '

'OCLR00019565
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]
1
’ Location Curve Fit Projected to Plant End Of Life ey
< . S ! . v '
1000 [— : : '_'
. L}
00~ ' o o ' g "t
. . ' . N ,
<. . . _ . o 1
Thick predict _ oo . P . " ¥ mg = 0,-022.
1 . .
pper’ . 800 o ‘ e _ ) -
" lower ! ]
o 760 |- ¢
Tmin_gen sp
Exomevmsy
600 [~ .
} . o v
1980 1990 - 2000 - 2010 2420 2036 L '.

YE3E predict» YEAT predicts YEAT predict « Dates, YEar predicy

Therefore even though F-ratio does not support the regression mode! the above curve shows that even at the
lower 95% confidence band this location will not corrode to below Dryweli Vessel Minimum required thickness
by the plant end of life. : _

"The sectlon beIow calculates what the postulated mean thickness would be if this: gnd were fo cormde ata

mimmum observable rate cbserved in appendlx 22,

a

Rate min_obéerved_ =69

Postulated e anthickness ©= # measured,. ™ Rate i observed (2018 — 2006)

Postulated ﬁmnﬂﬁcheés = 741.022 * which is greater.th_an

OCLR00019566
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H
\ t
The following addresses the readings at the lowest single point _'
. . F] .
! .
_ last( Dates ) .
S 32 —~— - 2 L3N
) SSTpoint =, Z ' (Pomt 21, mean(qutZI)) SSTpomt - 9595_10
i=0 : '
[}
last( Dates ) . : .
- s 2 2 A
. SSE_pOMt- : Z (Pomt 21, yhat(Dates,Pomt 21.>i) SSEpoint =9 525.103
. i=0 . . g
1)
' | last(Dates) . o .
= . . . 2 ; . :
©SSR pgipe 1= Z (vhat (Dates  Paint 5,), ~ mean(Poidt7))* - SSK pogpy = 69399
i=0 ’ : : A |
-SSE _ _: SSR._ ¢ )
— pomnt — point .
MSE point * 'D cgrecFree o MSI.{ point -~ mDegrechee - MST point = __S.s’ri’i‘it_.
: : ' g DegreeFree
MSE iy = 47639107 . MSR iy = 69399 ©MST iy = 3:198010°
Stoint orr = M point  * Sepoint = 69.012
F Test for.Corf_osion'
F MSR
actaul ch P
MSE point
F = F actaul Reg
ratio’ rcg 'i.—‘—"‘""
critical reg
' o —4
F ratio_reg = 7871010

Sheet No
14 0OF 18

The conclusion can be made that the mean best fits the grandmean model. The grandmean ratia is greater

than one. The figure below provides a trend of the -data and the grandmean-

OCLR00019567
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' ]
|

m o <= Slope( Dates , Point et s LTy - o nmnean3
'point . pe (Dat __2_1) M point = 0776 ¥ pojny 1= intercept (Dates, Point 2-1)Ypoipt = 223710°
/ , _ ) )
. .
The 95% Confidence curves are calculated

Point oyrye ©= M point YERT predict T ¥ point

st#n = Z (Da(es A -l m_.ean( Dates-)).2 . |

+ Point ypaimean = mean( Dates)
. N . ’ . l
o uppt;)!ntf = Point curve, - . |
| . | . o year -+ — Point ?
. oy Total . 2 ).StPoint 141 4 Pty i
+ qgt{1 - —,To - & [rotomt gt ' - |
' |_q- > means e er (d+1) sum :
. . o .
lopoint, = Point c_lll""er - : :
S VO S ooy
T+ - 1 - —,Tota ~ 2 )-StPoint - 1 + ' .
qt 3 means ~ S (d+ 1) _ Sum -
Tmin_locil gp_:= 490 - (Ref. 2.35)

Local Tmin for this elevation in the Drywell
Curve Fit For Point 21 Projected to Plant End Of Life

e

] . ) )
' ' T . T - T
1000 {~- -
900 |- _ . - .
M pie = 0776
Point 31 s} =B -
X X X : x
Tmin_localgg - . :
: X .
% X
o .
"500 b : : . -
] ] 1
2000 © . 2010 . 2020 . 2030
n . Dates .

lopoint,, = 50.16 YR predict = 2.029+10°

~ OCLR00019568
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- The section below calculates what the postulated individual thickness would be if this polnt were to corrode
at a minimum observable rate observed in appendix 22.

Rate 5in observed =69

Postulated 1 press *= Point 2,’3 — Rate | an observed (2029 - 2006)

Postulated ;o ness = 501.3 ~ which is greater than Tmin_tocal g =450

‘The section below calculates what the postulated corrosion rate necessary far the thlnnest lndwldual point to
* reach the local required thickness by 2029.

3

minpoint = 650 year predictn = 2.029+10 Tmin_local gg =490
o)
» (ininpoint- Triin_local gp_ )
"" required . = 2 -
i (2005- 2029) : required ;. =~6.667 mils per year

OCLR00019569
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Appendix 13 - Sand Bed Elevation Bay 1D
' i
. V]
October 2006 Data _
The data shown below was collected on 10/18/06. :
B S | L . R ]
' . . - ! : . * B t
page = READPRN( "U:MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SBID.xt" ) . ' ‘
[} . . .. N ) ‘ . N
Points 7 := show7cells( page, 1,7 oW - . B '
. - * W, ", : . .
Points; = [ 0881 1156 1.104' 1124 1134 1093 1122] e
. . v : B t.
I e : .
' 1) . ) X ' ) | . ) o
. : .
. . ’ ’ . ‘.'
" Cells 1= conlvert(Points 7,7, 1) Nopgyycyyys = length( Cells) - '
- .. . L | . - f
Cells = Zero e (Cells, Nopyagacepis - 1) - . . o
Cells = deletezero cells (Cells,l\'lo DamCel]s) o B _ . Sy
B ‘ . - .' M ’ . ’ !

. The thinnest point at this location is shown
below : _ - .

" minpoint = min(Points 7)
’ minpoint = 0.881

OCLR00019570
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O .
Mean and Standard Deviation .

B gopat = Mean(Cells) 1 gopua = 1122010 60y o= Stdev( Cells) O otual = 22221
‘Standard Errof
. '__ Cactmal Co- ' S - .
Standard error 1= . Standard o, = 8399 -
. NO pataCells S : .
- Skewness

© Skewness = .' (No Dam_Cells) -Z(Ct?]]s - B acm)g

(N° DataCells ~ 1 ) '(NO DatdCells ~ 2) ) (6 actuql)

3  Skewness = 0.204

" Kurtosis

ottoss = No pataCelts " (N DataCells * 1)_'2(‘3511s ~ Wactual)
(Mo paacetts = 1)(No DataCelis = 2)"(No Datacelis = 3)*(S actuat)
. .3'(N° DataCells ~ 1)2
(Nopatacetts = 2) (N0 DataCelts — 3)

4 Kuitosis = —1.261

_OCLR00019571



' - Sheet No.

Appendix 13 . ' ©-1302-187-E310-041 Rev.No. 0 ,
- 1 . . 3 )
) . . , _ ‘3of 16
] . ', - Al
}
Normal Probablllty Plot
In a normal plot, each data valup is plotted against what its value would be ifit actually came
from a normal distribution. The expected normal values, called normal scores, and can be .
: esumated by first calculaung the rank scores of the sorted data. : C ' _
e . " . . . | i X
. toa . o R
. ’ : A |
j = 0.last(Cells)  srt i= sort(Cells) _ ' o .
' ' - . ’ ] , K]
Then each data point is ranked. The array rank captures these ranksy . ' S,
. . : .::—-9——! . o '
rimial Z(srt='srt)-r , 1
] rank ‘= ! \
| Zsri=srt ! )
1 } 1 ) []
t .
' ]
l‘ankj X | ’ . ) . . | ' . .

P = rows( Cells) + 1

The normal scores are the correspondmg pth percentxle pomts from the standard
normal distribution:

= 1 N_Scorej = foot[ cx.l_orm( x) - (pj) ,x]

. OCLR00019572
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' Upper and Lower Confi dence Values o

The’Upper and Lowar confi dence values are calculated based on .05 degree of confidence " q

No DaiaCells = length( Cells )

C o =05 Ta = qt{(l - "2‘\) N°DataCellS] Ta = 2447

' : 6 actual
*Lower gso,Con = K actual = T& ===
' ‘ o ‘J _§° DataCells -

G actual

Uppet 95%Con = ¥ actual F T | Upper gsgicen = 1144010°
. , Ji;° DataCells . : '

These values represent a range on th_é calculated mean in which there is 95% confidence.

: Lowergs%con = .1.1'103

Graphlcal Representatlon

Distribution of the "Cells” data points are sorted in 112 standard deviation lncrements (bins) within +/- 3 standard
dewaﬂons

Bins = Make bms (“ actual - © acmal)

Distribution := hist( Bins , Cells ) -
' Distribution =

The mid points of the Bins are calculated

o : | B
k= 0.11 Mldpomts ( msk+2Bmsk+l)

The Mathcad function pnorm calculates a portuon of normal d:stnbut:on curve based on a gwen '
mean and standard deviation :

ot o i )

normal curve, = pnommn (BmsH_ 1+ Hactual » .0 actual) = pnomn (Bmsk R actyal actual)

_ normal y1ve ©= NO pagacells '“°"“?l- curve

' OCLR00019573
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. Results For Elevatlon Sandbed elevatlon Location Oct. 2006
v 1] '
Y

The following schematic shows' the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis; the skewness, the number of data points, and the the Iower and !
upper 95% confidence values. Below is the Normal Plot for the data.

. 1' ’ l' . ; ) [ B |
_ Data Distribution ™~ -, : !

3 T p— T T . Co

. . ] N ' . )
. R . ) N . "l : .
sk - : S A Faowa= 1.122010°
' | : - .o = 22221
71’-."’ ; « | v ST a;:tual S
' . .
) .n-Distl'befon ' sk ) - v . ) i lStandard error = 8399

somal cprye o '

Skewness = 0204

" Kurtosis = —1.261
0.5

0 i
1060 1080 1100° 1120 1140 1160 1180 1200
- : Midpoints, Midpoints . '

Lower95%con = 1.1-10 qppel'g-s%con = 1.144+10

- Normal Probability Plot
15 T T T T T T
. o . ) X - . ! .
V- : ) : The Narmat
N : E Probability Plot
o5 _ X _ and the Kurtosis
’ : - this data is
S x . - . ‘normally
N_Score; o~ L : - distributed.
X XX S o X
-05 |- % =
il - o -
s 1 1 1 R
0% 100 nio 120 1130 11400 T Hs0 T ileo

Sy
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Sandbed Location 1D Trend _
R h . . St d=o

For1982 - T Dates,, = Day yeqr( 12,8,1992).. .
page = READPRN( "U:\MSOFFICE\Drywell Program date\Dec. 1992 Data\sandbed\Data Only\SBID.txt" ) -

Pqints7' = show7cells( page,1,7,0) _ g . L

Data

Points; = [ 0:889 1138 1212 1114 1132 1103 1.126]

-nnn:=co7veﬁ'Poim.§ , 1,1 o, '
svent(Foints . .1 g DataCells *= length(nnn)

Point ; ‘= Points
oty a 7o

@ = Zero e (nml , No DataCells ,'l) ..
. .

.' Cells = deletezero cells(“‘m , No .DataCells)

Point | = 0.889

9 = mean( Cells) "measv.med‘l = Stdev( Cells) . omemmdd
d : © Standard . =

d - .
JN° DataCells

- M imeasure

OCLR00019575
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For 1994’ . " ' v ! _d:=d+l.'

page ‘= READPRN( “U:AMSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\Data Only\SBID.&xt" )

Dates, $1Day year(9,14,1994) . Oy
- . . .' . '.'.0 '
1 . Points 4 := show7cells( page,1,7,0) ; o . '

) ¥ : L o '

. . ‘ iy '
" Data . S, ,
. | . .

LA l N .'._ ] ] t

. . ’ . . +
Points5 = [ 0.879 1054 1.105 1119 1124 1088 1118]

 ppn = cori7vert(Poims7,_7.l)'

No Dataceils = length(nm )

Point ; := Points 5 ! o ' .
- o . . _
nnn = Zero or_le(“n“ »No pataCells » 1) ‘

Cells = deletezero oq5 (nnn » No DataCeIls) .

. © measured

Standa;q ermor, =
' JN° DataCells

. umeasuredd i= mean( Cells) 6, md = Stdev( Cells)

OCLR00019576
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For 1896 C a ' S TdEd+l.

. N / . " ) . .. _. . . -
- - page := READPRN( "UAMSOFFICE\Drywel! Program data\Sept. 1996 Data\sandbed\Data Only\SBID.xt" )
Dates, := Day yeor( 9,16, 1996)

v . Poinis 4 =, show7célls(,pége;l ,7 ,_0) '

. ' . -
o , . Data -

[ 0881 1003 1178 1146 1194 1134 0881]

' Points4
“nmn = con7vert (Points 7,7,1)
-No patacells = length(nan)

Point ; = Points _
1l.i 10 .
ma = Z‘.’“’one(“’m v NO pataCells ¢ ])

. ' ' - mon = Zero e (nnn +NO pataCetts ’7>

. Cells = deletezero cells‘(“““ , No DamCelIs.)

P measured, = Mean(Cells) O peggureq = Stdev( Cells) * Standard gy 1= e
‘ ' .‘JNO DataCells

 OCLR00019577
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For2006. - . ' . - : L dEde

» . : ’ . n . 4 ’.
page = READPRN( "UMSCFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SBID.txt" )

e y b .
, D?tcs‘.".- Day year( 10, 16.200?) '

. t
. 1. t
Points 5 := show7cells( page :1,7,0) 5
- . , [ 1 ,
. ) o "
' Data ,
., | '
| .
] 1 . ¢ ! R ! [} !
' N B g . . - LT
' . . +
Points, = [ 0881 1156 1104 1124 1134 1093 1122 ]
. ' R '
nnn = con7vert (Poiqﬁ7 7, 1) . _I No pataCells = length(nnn ) ‘ ' . S t
 Point, ":= Points
1, 7y -
" nnn = Zero one (nnn ,No Data(:‘,ells y 1> , )
Cells := deletezero ey (nmm , NO Do ceis ) -

‘ 0.889

o 0.879

Pomtl = :

0.881 _ -
0.881 - o
_ _ o S ' : O measured .
¥ measured, *= mean( Cells) o memdd = Stdev(Cells) Standard g o = ——— 9

J i .io DataCells

OCLR00019578




Below are matnces Whlch contain the date when the
Evfor for each date.
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data was collected, Mean. Standard De,vuahon. Standard

’ 199310 | 0.889
1905010° | . 0.879
Dates = . . Poxntl = 881
1997010 -4 .
3 o 0.881
| 2.007+10° | ' .
, g
112083010° | 5039 o 13.333
1 _ 1. 26.591
- 1.10133210° | - Standard . = 10.05 9 measured = 36.042
¥ measured = 3 eror. 1 13622 { | . e
s 8399 : 2.221.
 -1.12217¢10° |
Total | oone = mws(p l-ncasured) _ Tolai means = % .
last( Dates )
— 2
88T = Z ' (ll measured, ™ mean(u measured)) : 3
o D _ SST = 1.256210
t ' -
, last( Dates ) : . :
- ’ '__' g 2 S - 4
SSE & . 2 : (V' measured, yhat (Dat“'“measurcd)i) , SSE = 1.242¢10° _
~ . .
" last( Dates) . e . .
—— : ’ : ’ Al . . \2 . = .
SSR = Z _ (yhzt(Dates.p.mmed)i mean(].t measured)) SSR = 13.63 .
i=0 .
_DegrecFree = Total peaps = 2 DegreeFree o = 1 DegreeFree ¢ = Total pean. ~ 1
MSE ;= SSE MSR = — SR MST = — 5T
DegreeFree o, ! . - DegreeFree reg ' DegreeFree o
. MSE = 621213 . MSR = 13.63 MST = 418.685
- StGrand o, = AMSE  StGrand o = 24.924

OCLR00019579
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a = 0.05

1--

R ograndmeasum; -:= Stdéy(umaﬂ;md) .

The mlnfmum required thickness at this elevation is

—— . ——sw W as tewve tRWe W

F Test for Corros:on ) ,
|| -
F = MSR

actaul Rzg MSE

F critical reg = -qF( } = o, DegreeFree o0, Dégn"‘:eFreg ss)
. .
F . F actaul Reg
ratio_reg ° F' .
. critical_reg - Ty

—3 - .
- F ratio_reg =, 1185°10 ‘
t

pgrand meakuredi ‘= mean (" measured)
. . ogrand
GrandStanderd e, 1= e
k Total eans

Tmin_gen gp_:=. 736
. i

Plof of the grand'imean and the actual means over time

B measured
X X X

. Tmin gengp

{Ref. 2.35)

VTGS TYW,

" 41 0of 16

Therefore no conclusion can be made as to whether tpe data best fits the regressmn mode! The figure !
below prov:des a trend of the data and the grandmean _ .

2010

i | ] ]
x X .
1100 }+— . p=
1000 -
oo :
800 -t
;l » ]—-
1995 2000 . 2005
tgrand i = 1.124¢10° GrandStandard .___ = 10.231

OCLR00019580
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L measureuo St s hiamie e .—""cmn" <o .

“To conservatlvely address the location, the apparent corrosion rate is calculated and compared to the .
- minimum requnred wall thickness at this elevation . ,
/ ..

slope (Dates pmcasumd) = 0.344 Yp = intcrcept(Data',umm)yb = 436.885

]
The 95% Conf dence curves are calculated

@, =005 k i= 2029 - 1985 . f=0.k-1

’ - . _ : '
year predict, = 1985 + f-2 Thick predict *= Mg "YeaT predice + ¥ p

[
1 . ) ] .
actuahnean "'-m.ean( Dates ) sim = Z (Dﬂtesd b mean( Dﬂfes ))2

1 . . ’ i

Thick

upper, .:= Thick predict,

. - . . - - X 2
' qt(l 2 Tot 2) StGrand - |1 1, (e - mck“““"““")
+ -~ —,To - 2 |-StGrand o, |1 + + -
\ 2 means e (d+1) sum o
. i
lower = Thick pred:ct -
—— .
. 0y . : 1 (ywpredictf" Thick actualinean)
+-f{qt{1 - —, Total .00~ 2 *SiGrend .- 1 + + :
2 (d+1) . sum

OCLR00019581




— e ot ev Y e aam PNV W . © oot NU.

1 ) : ' _ S . " 13 of 16
13 ] B
t
. ] i
Y
' L]
Lacation Curve Fit Projected to Plant End Of Life e [ X )
\ SR : ' S <
) . : 3 . : s . T . N . ’ T, Lot
1300 T - T S T — ' .
; (] 1 .. 4.
) ? ) 1 ]
1200 |- : ; ! - '’
. . .
o _ . T
ﬁick \‘,o o Y t
el HOD . . 1 ) me=om
. vpper ) S w
Tower ‘
e §000 - :
P measured -
o ]
Tmin_gen gp - _ . . . n

70 | 1 . ! 1 o, _
1980 - 1990 2000 - - - 2010 .2020 2030 . .

YA predicts YOI predicts YOO predict» Dales, Year pregicy ’ .

_Therefore even though F-ratic does not support the regression model the above cdrve shows that even at the
lower 95% confidence band. this location wili not con'ode 1o below Drywell Vessel Mlmmum required thlckness
" by the plant end of life,

The section below calculates what the postulated mean thlckness would be if this grid were fo corrode at a
‘minlmum observable rate observed in appendix 22, : . ‘ _

Rate d =69

min_observe

-+ Postulated o thickness *© #measurc&s - Rate mm_obséved'( 2029 -~ 2006)

Postulated meanthlclcness = 963.467 . which is greater than Tmin;_geﬁ op. = 736
3 .

OCLR00019582



+ “The following addresses the readings at the lowest single point -
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-
. . last( Dates) _
' = SPIV T \2
SSTpoint = Z (Pom_t 1.~ mean(Pomtl)) ST = 5901075
T Voo point :
1 . " 1= 0 ] v
last( Dates ) . . _ _
[ - ’ { - | int « 1, .
SSE point * Z . (P_omt li yhat (Dates » Point 4 )1) SSE pom - 4 977 10—5 |
i= - .
' )
: Jest( Dates ). : L o
SSRpoint = (yhat(Datcs,Pointl).n— mean('l’oiml))2 SSRpomt = 9234:10°8
Ty i= 0 . . 1] . ] ] .
A _ _
. : . .
SSE, ot . SSR_ : ) .o
= point : - * point ) )
MSE [oint = ——r MSR poing 3= ——— : SST point -
DegreeFree . : DegreeFree reg pomt -_—-De Free
MSE iy = 2488010 MSR g = 9.234010 © | MSTpgi = 1957.10‘5 _
StPoint ¢ry = MSE point StPoint o = 4.988¢10 >
. 0 - ’ .
,' F Test for Corrosion
a .
' ¢ s MSRosin
' ' actaul Reg '~ Tre—
- MSE piny
F = Factaul | Reg —_—
ratio g Ty
. : Fcntu:al__r::g _
F ratio_reg = 002

: Therefore no conclusnon cdn be made as to whether the data best ﬂts the regression model The figure
below provides 2 trend of the data and the grandmean

~ OCLR00019583
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Appendix 13 T ' _
. . . 5.

: N — e o -
mpoim_": slope (Datcs,Pomt 1) 'mpoint_ = <2.83¢10 " Y point = mtlcmcpt (D'ates , Poiry point = 1.448-
. ll N
. N . — ' ’ ] . N .
“Point pyrye = m_point'ywpn_:dict-f ¥ point . - S ot
. ’ . b
L - i I " . - . i l . .
* Point g atmean = mean( Dates ) sum = Z(Dates g~ mean( Dateg ))2| - b . ) ’
‘ i - ) T , *
- ' . . ) . . . 4
uppoiut, := Point curve, = . . — - S '
. . . ‘ 1 .
. { - e 2
( a, | 2) .S(P ‘9 (ycarpredictn" Point actlmlmean) '
+ qt{ } = —, Total - 2 |-StPoint .- |1 + ' _
2 means b (d+1) sum ! _
oy ' ¢ ! " - L !
. ) ! ’ .
lopoint, .i= :-Point_ cuwcf’ _ ! .
. . . - . . . ‘N2
' Oy Tots] 5 ). . 1 _(y"‘“']:irv:dictf'T Point actualmean)'
+ -} qt}| 1 = —, Total ;= 2 )-StPoint - {1 4 + -
-4 2 " means v err (d+1) cum. - . : ,
Loca;l T_mm fo_r this elevgtnon in the prywell ’_rnun_locgl SBf = 490: “(Ref. 3.25)
Curve Fit For Point 1 Projected to Plant End Of Life
. L _ - ' .
095 F T T T
09} : o S =
x : _ it
' x X x . _ m.poim = ~2.83*10
Point y- . '
XXX : T :
Tmin_Jocal g . ‘ -
0851 B . —
08t —
1 I 1
) 2000 2010 - 2020 2030
‘Dates _
. ; . i . 3
lopomtzz = 0.829 . . ycarpredimzz = 2.029'10 : .

OCLR00019584
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' ( -".' The section below calculates what the postulated:individual thickness would be if this point weie to corrode
at a minimum observable rate observed in appendix 22. . .

Rate min_observed =6.

Postulated y;cyness = Point 11000~ Rate min_observed (2029~ 2006)

Postulated pickness = 7223 which is greater than Tmin_local gp_= 490
| : _ al g,

The sechon below calculates what the postulated corrosion rate necessary for the thinnest individual point to
reach ths local required thickness by 2029

4y = 2.029'10 o Tmin_local SB‘H = 490

minpoint = 0.88) - Y& predic

(lOOO-minpoint— Tmin_local g )
i — 2
required 40

(2005 - 2029) - required 0 =16292 - mils per year

OCLR00019585
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C-1302-187-E310-041 Rev. No. 0 o

. Appendix 14 - Sand Bed Elevation Bay 3D
October 2006 Data
]

Thie data shown below was collected on 10/18/06.

page i= READPRN( "UAMSOFFICE\Drywell Program data\OCT 2006 Data\Seridbed\SB3Dxt* ) - ' . -

Péints 5 = §hoW7cel]s( pege,1,7,0)

Points; = [ 1199 1189 1187 1173 1156 1187 1166] - ©
LI . ' ' :

LI

Cells = conTvert (Points 7, 7,1 No Dyt = length( Cells).

Cells i= deletezero oopyg (‘Cells, No pgyaceyis )

" The thinnest point at this location is shown

below | .minpo.int = min(Points 7)

minpoint = 1.156

Sheet No.
" 1of 16

)

OCLR00019586
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Mean and Standard Deviation -

’ - Y .
Hgctual = mean(Cells)  poopa = 1.18%10° O actual = Stdev(Cells) 0 actyal = 15.054
'Standard Errot
. . . 0 actual o .- s
_ ~ Standard oo e Standard . = 5:69
. No . -
oy »J DataCells .
| » . . ’ - . )
Skewness

L

. Skewness = (Nd ﬁataCclls) -Z_(Ce]_ls - uactual)3 .. k |
' K — - . < .
(NoDatacelts = 1) (NoDawcetts = 2) (G actuat)” 047!
) Kurtosis -
. -Kuhosi's = No DataCel]s-(No DataCélls + l)-Z(Ceﬂs -’ actu&l)4

(NoDalaCel]s - 1) (No DataCells ~ 2) (N° DataCells — 3 ) (0 actual)4 Kumsw e

3 (No DataCells ~ l)

+ -
(No pagaceiis = 2)+(No DataCells ~ 3)

 OCLR00019587
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Appéndix 14 . C-1302187-E310-041 Rev.No. 0

Normal Probabmty Pilot

* In a normal plot, each data value is plotted against what its value would be if it actially came
from a normal distribution. The expected normal values, called normal scores, and can be - .
estlmated by first calculatmg the rank scores of the sorted data. ' . '

j=0.lst(Cells) st i= sort( Cells) o '

’ . ] L. L.
Then each data point is ranked. The amay rank captures these ranks - ‘

. z—(—_—__)——)) o "

. . =

Pl rank. = srt srtj T ,
3 . ) 1
| Ssri=srt, )
[ i | ‘
'
1 : .
rank_ v

e j R . : . . h )

Pj rows( Cells) +1

" The noxmal scores are the correspondmg pth percentlle pomts from the standard’
normal dlstnbutmn' '

x. =1 N_St:orej = roo-t[cnurm( x)~ (pj) ,x]

'OCLR00019588
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Upper and Lower Confidence Values

_ Tﬁe/ljppef'and Lower confidence values ars calculated basedl on .05 degreeof confidence "q"-

 NopaaCells = length( Cells)

- ow=05. Ta = q‘[(l - -2-) N"DataCells] Ta = 2365

. ' - ' U. actual L . i _' ’
Lower 95%Con = uactual - Tor—— . LOWel'gs%con = .1.166'103
. _ h ,JNo DataCells.

O actual

.

o, . .
- Uppet 9594Con *= M actual + TO-

.Upper 95(y C = 1, 193’10
, . No DataCells ¢Con =

‘These values represent a range on the calculated mean in which there is 85% confidence.

Graphical Representatioh

Distribution of the “Cells” data points are sorted in 1/2 standard deviation increments (bms) wlthm +/-3 standard
dewahons

‘ 3 L3
Bins = Make bins('" actual *© actual)

Distribution := hist( Bins, Cells)
' ' Distribution = ,

" The mid points of the Bins are calculated

Mldpomts

| ki=0.11 '. ' - (Bins, +B‘“Sk+:)

N

The Mathcad funchon pnorm calculates a portion of normal distribution curve based ona glven
mean and standard deviatipn

. normal curve, = pnonn(Bmsl M actalr O actual) _

nommal yrye = -'pr'xorm(Bil'l'sk 1" actual» 0 a‘?“_’a]) =~ prorm (Bmsk # acmal+© actual)

normal oy, e = NO papa(eyts -mormal oy

OCLR00019589
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Results For Elevation Sandbed elevatlon Location Oct. 2006
' 4 .
The following schematic shows lhe the distribution of the samples, the normatl curve based on the actua)
. mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the Iower and .
‘upper 95% conﬁdence values. Below is the Normal Plot for the data.

\ . - ; , |; . . ) ' v
Data Distribution o oot
4 ] T 1 T T . '
J . ' .
. oy ) 3
. SRR f gotaz = 118010
sk ' ' 4 "
: . 1 9 aotat = 15054
W . (] . ] L
] “ _ ' ' )
Distribution . + Sk I _ i Is‘a“da'dmr = 5.69
vormsl gpve ' ) .
: _Skewness = 0471 '
e L !
Kurtosis = —0.848
0 L | . 1
1120 1140 1160 1180 1200 1220 1240 - '
_ Midpoints, Midpaints L _
Lower gsopeon = 1.166010° Upper - 1193010
95%Con = 1-109%1 PPET 95%Con = 1- :
Normal Probability Plot
LS """ T T
_ y .
- - " The Normal
: L B Probability Plot .
o5 |- - . o ] .and the Kurtosis
: this data is '
. _ x .. normally
N_Score; o ' . . ' - distributed.
X X X ' ' ’ :
x
-05 b~ .
| '. . x
Al i
T x | .
s L 1 S L :
ns o - N 1nge 1190 1200
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Sandbed Location 3D Trend _ _ _ ,
T : ' - '.'-dl=0:'
. ) . . N . '] .
For1992 - : o ) Dates, 1= Day (12,8, 1992). |
] 1] o . Lt . .
page = READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Datg\sandbed\Data Only\SB3D.txt" )y
Points 7 = shiow7cells( pag; . 1 ,7,0)
Data

© Ppintsy = [ 1198 1191 1191 1184 1159 1.182 1.169 ]
nnn = con7veﬁ(Poims7.7,l). N© pataCelis = length(nnn)

© H : ’
| Cells := deletezero cells (mm 'N°_DataCells)_ Points = Cells4
. _ _ A -

:= mean( Cells) © measured, = Stdev(Cells) ® measured,
: . Co ' _Standaxﬂ error, =
' ' No pataCells

M measured

OCLR00019591
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. ' "' ) ’
]
For19e4 e | o * oL dEde1
page i= READPRN( *U:MSOFFICE\Drywell Program data\Sept, 1994 Data\sandbed\Data Only\SB3D.txt" ) '
’ : . . . : [ '
—- T - )
Dates = Day_yw(Q .14, 19.94) ] C
. - s . N
' Points 7 i= show7éells( page,1,7,0) . ,
" . F : . _ ' [
. , .
[ Data_ .
| I '
: 'V « 1 '
] .
. . -
Points; = [ 1.194 1.194 1191 1.194 1164 1.184 1.168]
. 4 1
N
ann = con7vt_m(Points-', 27, 1) _ . _ : -
' . NopataCelts *= length(nnn) . o

Cells := deletezero ..y (nnn ,No DataCells)

Point 'sd = Cells,

. . . .. o - . . . . .. . . 0_ . . .
llmemd = mean(Cells): ¢ measured = Stdev( Cells) Standand , . . measured

. d P s erep—————
: JN° DataCells

(OCLR00019592 -
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. . . _ : :
- For 1996 o i ) o di=d4]
. : ' [ '

: / B . . . . ) - R -
page := READPRN( "U:MSOFFICE\Drywell Program data\Sept.1996 Data\sandbec\Data Only\SB3P.txt" )

Dates 4 = Day e (9,16, 1_996) '

Points 5 i= show7cells( page,1,7,0) !

Data

' Points;=[ 1194 1192 1181 1139 1158 1185 un}

nnn = _con7vert (Points 75 7, 1) - l. )
i . No pataCells *= length(nnn)
, []
, Cells := deletezero .oy (nnn ,No DataCells)
Point Sd = Cells 4
B ineasured = mean(Cells) "0 peocyoq = Stdev(Cells)  Standard .o = :
S ) _ P s y T E———
' o B JN" DataCells

, " OCLR00019593
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For2008, - . ' S . ' . d=d+1
: . c Y . . -
page = READPRN( "U:MSCFFICE\Drywell Program data\OCT 2006 Daw\smdbed\saén;me' ) - .

. = Voo
' - lD‘atcsql. Dayyw( 10,16,200?) . \
1

Points 7 =" show?cells( page,1,7,0)

[] 1 ' ! ]
! l.. "
« Data .
| P ' o
. Vo L] L ] ¢
|
o .
Points = [ 1.199 1189 1187 1173 1156 1.187- 1.166] -
. ' '
1
nmn 3= con7vert (Points 7.7 l) ) . ) . : _
. NoDataCelts = length(ann) o '
Cells = deletezero cells (nnn ,No DataCells)--' . ! ,
* Point g 3= Cells,
c'measuredd "

'. 18 mea'sumdd = mcan( Ce“S) (] measuredd = Stdev( CC“S) Standardmrd =

.:JN" DataCells

OCLR00019594
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- Below are matrices which cantain the date when the data was collected, Mean, Standard De,wation Standard

Eﬁor for each date. . .
. 19934103 1.159010%
1 ]
1.995¢10° ) 1.164¢10°
Dates = ' Point 5= .
' 1997010° 1.158010%
| 2.00710° | | 1.15610° | ,
; _
L182010° 5.164 13.663
- 1. 2 12.941
r 1.18410° S‘”“da"derror 4.801 S measured = 19.80
R measured ~ 3 7.518 1s054.] -
11750107 5.69 sos4]
| 1.18=10° | '
_Tbta] means 1= FOWS (“ mcasufcd) Total eans = 4
last( Dates ) : .
ssTi= (u measured. ~ M8 {H frcagured) )-’ SST = 50.796
. 1
o i=0 : :
1 1
. last({ Dates )
= L - ¥ \2 . .
SSE = 2 (" measured, yhat Dates, i m.easurcd)i) . SSE = 47.157
i= 0 ’ : :
lasf( Dates.) ) : . ) .
SSR i= (yhat(Dates,u messored) = mean(k mm))’ © SSR = 3.639
i - 0 . 1 . .
DegreeFree = Toml means — -2 DegfeéFree reg =1 ' DegreeFree st = Total means — 1
MSE = __ESE___ MSR = __ﬁR____ MST = _SS'L....
) " DegreeFree o -, DegrecFree reg - DegreeFree o
MSE = 23.578 'MSR = 3.630 MST = 16932 -
$tGrand = fMSE StGrand o = 4.856

F Test for Corrosion

OCLR00019595
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¢ +
t
( . -
' F .- MsSR , o
o = 0.05 o °actaul Reg ™ Trop : ‘.
) . < - . ) X . . .
. Fcritical_reg = qF(l - @, DegreeFree I.‘,,g.Deg.meFree 55_)' )
) : . ‘- ' '
'F W F_écmul__nég ) e o
ratio_reg *~ ' o
. - critical_reg - ’ :
t . - P .
F ratio_reg = 833710 . oo i o
. NS .
Therefore no conclusion can be made as to whether the data best fits the regressnon model The figure
“below pro\ndes a trend of the data and the grandmean - ‘ ] ,
: o | | | !
) P _ « Y P '
i=0. Total pyogng v 1. pgrand measuted, = meax.l(u measured)' ' '
) \ . D
- T o ogand measured - :
ogrand measured = Stdev (p memd) GrandStandard error, 3 — e I .
. : l”I‘mtal_mems i
: The minimum required thickness at this elevation is Tmin;gcn sp. =736 (Ref.325) - - ) )
. _ _ : . i
{ N .) . Plot of the grand mean and the actual means over time
. . N . ' .
T T T
. .. ' . 1 %
1200 . ' . - )
- (V) ¥ A\
_ L S _. Nl
100 |~ L : -l a
K nmmnd .
X X X : . _
wﬁmﬁd"m - . . . ’ . . . P
_Tmin gengp '
L]
9500 |~ -
— g -y i 4- .
. ' - _ 1995 : 2000 - 2005 S - 2010
[ | o
e grand roessured, = 118410 GrandStandard = 2.057

OCLR00019596
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To conservatively address the location, the apparent corrosion rate is calculatad and compared tothe . -
mimr}num requnred wall thickness at this elevatlon R .

m g i= slope (Dates, b measured) Mg = 0178y i= infercept (Dates, 1 poacied) ¥ = 1.535010%

The 95% Confidence curves are calculated |

T @y i 005 k= 2029 — 1985 £=0.k-1

[ L ;_ o . .

yw‘pmdictf 5= 1985 4 f-2 Thick predict ‘= ms-ycarpmdm + yb
' . ' 3

Lo e : . ‘ 2
Thick opialmean = me@( Dates) - sum = Z (Datm 2T mean( Dates ))

upper, = Thick pfedictf

. . . 2 . .
R oy year predict, = THIck scqalm
. + qt(l - —t'T"‘a‘means‘ 2)'SIGmnden.- 11 ( predict, ac ean) _
' B (d+1) - sm
lower, f = Thick pl‘_CdiC’tr w
a . AN " (year sredior — Thick o oguey; )2
+ - qt(l -1 ,Total _ means )-StGrandm- 14 1 + ( predict, _ ctualmean |
2 _ _ (d+1) som

- OCLR00019597
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' ., 1
t.
¢ ]
N
1 )
Location Curve Fit Projected to Plant End Of Life v
. . N f .' ; . . '
1300 T T T T T L . . '
1 . ’ | .~,' . K]
[ ) | ]
1200 - . N . s LU
- 2 (e} = = v ,
. - |. \
Thick regict 1100 - ' 1 : N
- Thiek pedi . . , , mg= P18
wpper ' .
“lower . . v ’
1000 = , A -1
M omesswed ) o , '
o o ' : T . '
Tmin_gen gR.- _
800 |- ' : . -
.
700 —— L —— I o, :
1980 19% 2000 - . 2010 2020 ! 2030 -

¥€a€ predict» YO predict» YE2T predict » DB163, YEAT pradics

. Therefore even though F-ratio does not support the regression model the above curve shows that even at the
" lower 95% confidence band this location will not corrode to below Drywell Vessel Mmlmum requ:red thickness
by the plant end of life. .

“The section below calculates what the postulated mean thickness would be if this gnd were to corrode ata
- minimum observable rate observed in appendlx 22.

Rate min_observed =69

" Postulated meanthickness = measured, ~ Rate 1in_observed"( 2029 — 2006) - -

Postulated ;oo ihickness = 1021°10°  which s greater than Tmin_gen gp = 736

OCLR00019598




The following addresses the readings at the lowest single pbint-
. : t

AN : . o o L Point-sd = .Cells4
Jast( Dates ) ,
) SST;.)oint =, Z . ) (Pﬂint Si — mean(PointS))z '
i=0 | SST point =. 3475
]
last{ Dates ) , . ) )
) ¢ — . : . . 2 ' :
SSE poirit = Z (Pomt 5, yhi.it-(Datw.,Pomt 5)i) . ‘SSE poiat = 1 9.917
_ i=o0 : S BT
\ ’ \
IR : i .
last( Dates ) _ ' _ 3 .
SSRpoint = D (ym(ngm,mims)i - _mean(Pq'ims))’ | OSSR g = 14833 -
. SSE, .; SSR . ’ ’
| point - point SST. .-
MSE_ . 1S — MSR_ . %
SFpaint = P e _ point : MST . :=___ POt
greel ss - DegreeFree reg point *~ ree
I o : . . .
MSE iy = 9959 MSR iy = 14833 ‘MST gy = 11,583
Soint gy = oMSEpoiy StPoint o = 3.156
F Test for Corrasion
F actaul_Reg = "———MSRMt
. _' MSE point

. s ¥ activl Reg
ratio yeg *~ T
: critical_reg

F 0.08

ratio_reg =

" Therefore no conclusion can be made as to whether the data best fits the regféssi_on model. The figure
below provides a trend of the data and the grandmean

Appendix14 C-1302-187-E310-041 Rev.No. 0 B ~ SheetNo.
: : - ' | 14 of 16
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) - . ' - ° .
= slope (’_Da‘e"Pm"'S) M point. = 0359 ¥ point = intercept (Dates , Point 5) ¥ poiny = 1.876°10°

[
M point
)

»

The /95% Cbnﬁder)ce curves are -calculated _

Point oyrve = M point YE& predict + ¥ point _

1 - ' . o .
Point actuahneax; ‘= mean( Dates ) _sum = Z (Dates g~ mean{ Dates ))2
. i . )
" uppoint, = Point curvéf' ) _ ' ' . '
. ’ . 1 ‘ . N ) . . o 2
_ ' o, : 1 (ym.predictr ~ Point actualmean)
+ qt{ 1 ~ —, Total = 21-StPoint .- |1 4 + .
q 3 means e TS . S—
] [ . | ' )
lopoint, := Point ;).0e .. R !
[t : : ) :
. o, | 2 )5 i 1 ' _()"“predictf ~ Point actualmean)
+ -1 qti 1 — — , Tota - 2 |-StPoint __- |1 + + : . i
('- ‘~) Local Tmin fpr this elevation in the Drywell Tmiin_local SB,'. = 490 (Ref. 3.25)
Curve Fit For Point 5 Projected to Plant End Of Life
TR . i . ‘ oo
. R T - ] 1 )
200 -
X X x g ’
,om L - . -. . -
M point = ~0359
- Point 5 ’
X X X
Tmin_local g o
koo [~ .
i ) 2000 2010 2020 . 2030
e . Datwes : )
lopoint_ = 142010 = 2090108
opomtz2 =L R _yearp!.‘,’dm'22 = 2.029:
- OCLR00019600
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The section below calculates what the postulated individual thlckness would be lf this point were to corrode
ata minimum observable rate observed in appendix 22,

Rate min_observed * '69

Postulated gicicness 1= Point 5,~ Rate i qpceryea-(2029 - 2006)

Postulated picypess = 997.3 which s greater than . Tmin-local gp, =450

The sectlon below calculates what the postulated corrosion rate necessary for the thinnest individual poml to
reach the local required thickness by 2029.

r_ninpoillt = 1.156 . | year predict,, = 202910 : Tmin_.local SB,, = 490

1000-minpoint — Tmin_local g5 )
required z

rate. = :
(2005~ 2029) required .. =-27.75 mils per year

OCLR00019601-
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- - . . b
Appendix 15 - Sand Bed Elevation Bay 5D
. ’ ’ . ' |
. " .
October 2006 Data
’ . t T . : ) ) i . . . [
The data shown below was-collected on 10/18/06. - S e
. . ' (S Lt

Lot

page: = READPRN( "U:\MSOFFICEDrywell Program data\OCT 2006 Data\Sandhed\SBSD.oxt” ), !
] S " . .. .
Points 7= show7cells( page ,1,7,0) . ' _ '
" Points 5 = [ }.’174 11191 1186 1187 st s 18]
: [ . . : .
I "

[}

.'—-

Cells :=-con?vert (Points 7,741 No yagacepss *= length( Cells) T )

Cells := deletezero cells (Cells »No DataCeUS)

' The thinhest point is at point 1 at thi_s location is shown below
minpoint = min (Pqintﬁ 7)

.. minpoint = 1.174 ,

~ OCLR00019602
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. . |' ) . e
Mean and Standard Deviation

AR : 3 e v gy
M acmal = mean(Colls) W ogugl = 11852107 . 6 ponyg = Stdev(Cells) . * O gopgy™= 5282
. 'Standard Errof
o : dactuai | ’ | ' |
Standard groy 1= ——= Standard gy, = 1997
. qﬁi" DataCells - o
Skewness
RS .
! S . N
) 3 '
Skewness = (N° DataCells) -_Z(Cells -k actual).

(No DataCells = 1) -(No b&taCells - 2)-(0 a(':mal)s Skewness = -1_,5m |

" Kurtosis -

£ 4

N No DataCells* (N0 DataCelis + 1) “=(Cells - M actual)
Kurtosis =

(No paacetts —. 1) (N°DataCells - 2): (N" DataCells ~ 3) (o actual)4 Kurtosis = 3468

3 (Mo paacelts = 1)”
(N° DataCells — 2)* (N0 Datacells = 3) -

OCLR00019603
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Normal Probablllty Piot

In a normal plot, each data value is plotted against what 1ts value would be 1f it actually came
from a normal distribution. The expected normal values, called normal scores, and can be . :
cstlmated by first calcula’ang the rank scores of the sorted data. : o ' '

§i=0.last(Cells) st i= sort( Cells) L

: . [ . .
Then each data point is ranked. The array rank captures these ranks S S ' '
o - . . - : ’ _. i .|' T . )
=, Z(srt=srt.)-r
=i+ Vo ok =N T8
i >
) Zsrt=srtj‘ :

rank _ ' _ : '

pj B rows( Cells) +1

The normal scores are the corresponding pth percentﬂe pomts from the standard
normal distribution:

x =1 N_Score, := root[ cnorm( x ) — (pj)_ , x]

OCLROOO19604'



Appendix 15 _ © C-1302-187-E310-041. Rev.No. 0 o Shieet No,
', . . . 40of 16

Uppt'ar and Lower Conﬁdence Values

THe/Uppéf-and Lower confidence values are calculated based on .05 degreeof confidence "a"

No DataCells = length( Cells)

@=L = (1-2 5
o = .05 To Q[(l 2) NODataCells] Ta = 2.365

) . .o :
. actual ‘ .
*Lower g5oiCon *= H actual ~ T == Lower g5y Con = 118°10°

-«INP DataCells.

Uppet = + Ta —————0 actual ' o '
PP " 95%Con * ! actual ) lUpper gs%con = ]‘189O103
.  AN°DauaCells A '

These values represent a range on the calculated mean in which there is 95% confidence.

_ Gréphical Representation

Distribution of the "Cells* data points are soned in 1/2 standard deviation increments (bins) within +/- 3 standard
deviations :

. :
' ' - o
. ‘Bins = Make p;pg ("" actual* @ nctnal) ‘

Distribution := hist( Bins , Cells)
_ Distribution = |
The mid points of the Bins are ca_lculéted

-0 11 ) Bins, + Bins, . ).
ki=0.11 fodpointsk :=( 3 - k+l)

The Mathcad function pnorm calculates a portlon of normal distribution curve based on a given

- mean and standard deviatipn

nonnal curve, - = pnorm(Bms] ,u actual’ S actual)

normal cuxvek = pnom (Bmsk_i_ 1*¥acmal » actual) — pnom (Bms »# actual » O actual)

normal o ve = NO paaceljs “nomal gyrye

OCLR00019605
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The following schematic- shows: the' the distribution of the samples, the normal curve based on the actuall

mean and standard deviation, the kurlosis, the skewness, the number of data points, and the the lower and ” '

upper 95% confidence values. Below is the Normal Plot for the data.

1180

. ] 1 ."
Data Distribution Y
3 T T T T T
. v _
4} J
}
i «
Distribntion
D )
P°"‘m“cmve '
21 r— ' -
- ~N
. __
'/.— ..'-,
£
0 TR . 1 |
1170 175 1180 1185 1% 1195 1200
Midgoints, Midpoints
- 3 _ . 03
Lower ggo5con = 118210 Upper gy, con = 1-18901
* Normal Probability Plot
15 T T I
. X
1F -
o5 X -
N_SO(_ITBJ' o X —~
% XX .
-0s | x -
-1 -
(1} X _
-Ls 1 ] 1 3 I
1170 niws o 1185 - 1190 195

:aacml'_ L 185-103
o aftual = .5‘28‘2

Standard gpror = 1997
..Skewness = <1514

Kurtosis = 3.468.

- The Normal

_Probability Plot

and the Kurtosis
this data Is

. normally

distributed.

OCLR00019606
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Sandbed Location 5D Trend _
Lo o S o =

! For 1962 o o ' Damd:=nayyﬂ;r(1_z,8,1992)

s page. := READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\Data Only\SBSD.txt" )

. - _' _ Points 4 := show7cells( page,1,7,0)

L ‘ -  Data ' .

Points; = [ 1164 122 1.167 1185 118 1174 1178 ]

amn = conTvert (Points 7.7, 1)' NO DataCells i= léngth( nnn )
)

Cells = delet'aerq cells (m" »No Dnia(.?elis)

Point = Cells
b PR ] _ _ Y
Point]' = 1.164+10

o

= mean('Cells) ° measured = ‘Stdev( Cells) .

d Standard . = :

L : ' . : - :JN"DataCells-

~ OCLR00019607
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1 '
)

page = READPRN( "U:MSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\Data Only\SBSD.txt" )

. 1.
' Dates, =1 Day yopl( 9, 14,1994) .
o . '.
' ' Points 7 = show7cells( page,1,7,0) , ,
[ . ' 1
- " o Y
v .. ‘Data "
. o '
b « ! ' ' !
.. . . "
[ ) + .
Points 7 = [ 1163 1172 1155 1174 11M 1M1 1173 ]
o : . ' . '
Kl
nnn = con7vert (Points 77, l) : _ ) . .
. ._NO DataCells = length( nnn ) B o . !
oy [}
Cells :-;-'_ delctmru cells (nnn ,No Damceus)
- Point 1, = Cellso
M measured = Mmean(Cells) " o .o . = Stdev(Cells) - measured
d ; d

Standard eror. =

JN° DataCells

OCLR00019608
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For 1996 .'d:=d1-1
. ] ]

7 ' - -
page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\Data Only\SBSD.txt" )

Dates, i= Day yoqr((9,16,1996)

Points 7 = show7cells( page,1,7,0) !
Data

' Pointsy=[1163 118 1168 1178 1174 117 1.175]

‘oo = c;on?vert (Points 7 7, 1) Ko = length( ana)
i . DataCells *~

Cells = deletezero g1 (nnn s No DataCells)

Point, := Cells,
. ld . 0

o measured,

:JN° DataCells

il measuredd- = meanaCells) 4] i= Stdev( Cells ) Su:mdard error, =

measured i '

OCLR00019609
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' :
For 2006, ' | - - , , =d+l
N . |' .
page = READPRN { "U:\MSOFFICE\Drywell Program data\QCT 2006 Data\Sandbed\SB5D.txt" ) ’ N '
- . ! . ] . ' s . ) .
. Dlat&sd. = Day year( 10 ' 16.,200§) ' )
: c ) (e
. p .
Points 7= show7cells( page ,1,7,0) -
, .
- ! | [ ! '
[ . . ' I_I
» Data l '
1] : .
| !
1 LI ' i i
0 .
] ',' . )
Points 4.= [ 1.174 1.191 1186 1.187 1.187 1184 1.184]
. 1 R '
P
nnn = convert (Poinls 7:7, 1) . : : )
' . Nopatacells *= length(non) ’ '
N ‘ ’ ' : . 1 . )
Cells := deletezero cells (mm . No DataCeli's) ’ . . .
.Point ld = Cellso
o
.~ measured

umm:mdd = mean(Cels)  © e wed, = Stdev( Cells ) s'tandardém;rd- =

JNO DataCells -

OCLR00019610
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Below are mah’ices-which contain the date when the data was collected, Mean, Standard Deviation, .Standard .

Erbor for each date. . .
1.993210° 1.164510°
] . 1 .
: 1.995¢10° ) 1.163¢10°
Datrs = . _Pointy =1,
, 1997010° ' 1163103
| 2007410%] | 1.174010% | .
', ¥
1.182¢10° 7.04 I
1l - : . 1 6925 -
, o 11ese0® Standard oo = | oV % measured = | 54
 measured' = 3 S 2245 | | .
_ - | 1amero Loor | " 5282
' | 1.185%10% |
‘Total 1poans = TOWs (” measured) - Total pyegns = 4
’ last( Dates ) .
Y - ) N z .
SST := e — .
Z . (p measured, Mean (" measured)) SST = 173.362
) ] i=0- ) :
[ .
: _ i
, last( Dates ) _
- o 2 .
L EDI (" measured, yh‘“_(D'“es'“mas“fed)i) . SSE = 119.919
2 .
SSR = hat [ Dates, - mea SSR = 53.
Z (y ( B measured)i me “(" measumd)) , 53443
i=0 : :
'Degr'eeFrec ss = Toral poone — 2 ' DegreeFree reg =1 DegreeFree oy = Total means — !
MSE:i=_— SSE  +  MsRi=__ SR msT = SST
_ DegreeFree . DegreeFree reg _ DegreeFree ¢,
: MSE = 39.96 MSR = 53443 MST = 57.787

StGrand e IJMSE

StGrand o, = 7.743

OCLR00019611
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' 1
. - K]
F Test for Corroslon _
) \ .-
' F = MSR
) a = 005" actaul Reg MSE _ ) . - .

F critical_reg /= 9F ( L~ o, DegreeFree g, DegrecFree o

“F F actaul - Reg -
ratio_reg 'l‘;"_' : T . .
critical reg- + . . ‘ N
. . . o .|
. F ratip_ reg = 0.048

' Therefore no conclusion can be made as to whether the data best fits the regression model. The figure ¢
below provides a trend of the data and the grandrqear] . .
! . . S

i=0.Total oans— 1 ugmnd mcqsured = mean ([I xheasuréd) ,
. _ . .
' : Ggrand measured : :
: i . '
ogrand [ gacied = Stdey(u messured ) GrandStanderd gpr =~ - - . _

"Total means

The mi.nimum-required thickﬁess at this elevation is Tmin _gengg =736 (Ref. 3.25)
: i B .

Plot of the Qrand'}nean' and the actual means over timé_

1200 - : . -
x X
% X :
1100 |- h ' . o .~
u measmed ) ’ ' . . ) . . '
X X X ) : o : : : :
yerand peasured 1000 1 ' : . _ C
Tmin_gen g
%0 b~ - _ _ : e
800 |- B
1 ’ i i — e e
1995 " 2000 © 2005 2010
Dates : .
3 GrandStandard = 3.801

pgrand oo oired = 1177010 error
0 o

_Q'CLR00019612
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-To conservatlvely address the location, the apparent corrasion rate is calculated and compared to the
minimum requnred wall thickness at this elevation : , : . .

‘mg = slope (Dates,u medsured) mg = 0.6531 Yb mtercept(Dates u measmd) Yp = -183 458

1 . o .
The 95% Confidence curves are calculated

o, i= 0.05 k :='2020 — 1985 o f=0.k- 1

cafpredictf = 1985 + £2 Thick pregice *5 Mg Yo pregicr + ¥ b

Thick actualmean -~ mean( Datgs) sim = E (Dates g T mean('Date_s )')2

upper, i= Thick predict, -
' 2

T (l LT Tta] -2\) S g l. 1 o (ywp}cdict - Tl""kactualmean)
+qt|1~ —,To ~ 2 |-StGrand o1+ |1 + +:
o 2 means err @+ 1) p—
. .
lower Th'ckprednct
— -
(1 Ht ot 2) StGrand - |1 4 —1 . (ywt’”di“f_ ka“‘“a‘“‘““)
+ ~f qt -—o 2 }-5tGrand - |1 + - + - - : - .
g means ” S BT " sam

OCLR00019613.
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L 1300 T T T T
:
e
1200 |- N o an
. oV N
1}
. P |
Thick predier 1100 |~ - : i -
- q } ’

i 1 )
vpper S “ :
lower ) .

1000 I~ , -1
R measured .
<
Tmin_gen gp.
- S— N -~
) 800 |- -
. GEEEEE R .
700 1 ] S 1
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_ Therefore even .though F-ratio does not support the regression model the above curve shows that even at ihe
lowsr 85% confidence band this location will not corrode to below Drywell Vesse! Minimum required thickness

* by the plant end of life.

. The-section below calculates what the postulated mean !hlckness would be if this gnd were to corrode at a
- minimum obsen/able rate observed in appendix 22.

Postulated 1 conihickness =

" Postulated oo nitickness = 1-026°

Rate in observed = 69
B m::e'xsured3

3

10 which is greater than

— Rate min_observed +(2029 - 2006)

Tmin_gen gy = 736
. 3 i

OCLR00019614
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The following addresses the readings at the lowest singlepoint. -, .

Yy .

Point ld' = Cells,

last( Dates ) ) - e, _
: . . . ‘. ] - )
SST point = Z _ (Pomt 1~ mean(Pomt i))? . _ L .. 3 - .
t . ,
] ] ]
' r', Y
last(Dates ) . _ o
. . e N 2 ) B ]
SSEpgint = (Poiat , yhat(Dates,l?onntl)i) SE e 899
i= ! L
1 0| . ] { [ . ' '
] . " .
last( Dates ) . . ) .
. - N . 2 N .
SSRpgint = Oy . (oot (Dates  Point 1) — mean(Point 1)) SSRpgpe = TIOL
i=0 - _ ) : :
. )
SSE_: ' : SSR, . - . : :
MSE jpe = —— PO MSR o = PO ST i
POt " DegrecFree Point " Dyegreekree MST o\ 1= —Pot
. . ss ) reg - E pomy DegreeFree st ' ]
1 o S C
S - '
MSE point = 4495 MSRpOint = 77.01 . MST point = 28.667
_ StPoint ... = JMSE point StPoint err= 212
F Test for Corroslon
I Reg = MSR point
actau R - 3
. - MSEpoint
F . " F acﬁﬁl_ng
ratio_reg Fooms

critical_reg

F = 0.925

ratio_reg

Therefore no conclusion can be made as to whether the data best fits the regression model. The figure
below provides a trend of the data and the grandmean and the apparent rate which is positive which is not
credible. ' ' .

OCLR00019615
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, 1
™ point *= slope (D‘““s Poin 1) m M point = 0817 ypomt intercept (Dates, Point 1) y pouny = 66893

" THe 95% Confidence curves are calculated
Point curve ™= M point"YeRr predict + ¥ point -

. : )
Point actualmean = mean{ Dates )

i

sum = Z (Dat‘esa ~ mean( D;:tm ))2 :

* wppoint, := Point cyrye - '
. +aqtl - — ota -StPoint .- {1 + A= - .
. _ qt T ‘means ~ A I p—
. . L
lopomt = Point ., ;
i .
R U S e
-+ ~{qtl1 = — Total -StPoint |- {14 +
2 means = 2 |- e (d+1) sum

Local Tmin for this elevation in the Drywell

Tmin_local g 1= 490
f .

(Ref. 3.25)

Curve FIit For Point 1 Projected to Plant End‘ Of Life

! | T T
1200 - -
X X X X
: : m__. = 0817
1000 [~ - point
" Point § '
X X X
Tmin_lom! SB
o[- 4
! __600 = -
1 ] |
2000 2010 2020 2030
' Dates
lopoint,, = 1.173¢103 - car, i = 20200105
PO _tzz" predict,, = % \

OCLR00019616
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The section below calculates what the postulated individual thickness would be if this point were to corrade
ata mmlmum cbservable rate observed in appendix 22.

Rate rin_observed =69

Postulated thicknessin :=Point 13'— Rate min_observed'( 2029 - 2006)

Postulated yp; cpenessin = 1015410 which is greater than - T'-"m_-locf"' SB, = 490

~ The section below calculates what the postulated corrosion rate necessary for the thinnest individual point to
reach the local reqwred thickness by 2029.

minpoint = 1174 year p,edi%-z.ozg-m Tmin_local sB =490

1000-minpoint ~ Tmin_local gp )
. )

required 0 1=

2005~ 202 ]
¢ . -19) _ required ¢

=-285 mil$ per year

OCLR00019617
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Appendix 16 - Sand Bed Elevation Bay 7D
SR T

October 2006 Data

]

The data shown below was collected an 10/18/08. .
. ) . b

f"l."

page = READPRN( "U:MSOFFICEDrywell Program data\OCT 2006 Data\Sandhed\SB7D.0xt" ) .

1)

Points 4 = _sh6w7cells( page,1,7,0)

! 1
Points 7 = [ 1.144 11147 1147 1138 102 1135 1116 ] \
' ' ) ) v . -
. g
Cells := conTvert(Points 7,7, 1No parcats *= length( Cells)
D
1
Cells = deletezero cc“s(Cells ,No DétaCells) .
 The thinhest point at this location is shown inoint = min( Points -\
below : : frunpotat . nun( .0".' 7)

minpoint = 1.102 ,

Sheet No.
dof 16 .
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. )
Mean and Standard Deviation

3

. . / . : : . . B
Pactual = mean(Cells)  fycqn = 11330107 0,000 i= SWev(Cells) 6 o= 17279
.'Standard Errot
. ® actual ' o
“Standard g 1T e - :
Standard ¢pror _ © Standard .= 6531
- No pataCeils : : _
Skewness
| . '
. ,
. . i 3 !
Skewness = , (N" Da_taCells) -Z(Cells - llactual) :
- " Skewness = ~1.186

: (N°DatnCclls - 1.)‘(N°Dachlls - 2)'(“ Iactua'l)a

Kunosfs

3
—

¢ Nopgacelis’(No Datacells + 1) 'Z(Cei‘s - lfmnu)4

Kunos:!s =
4 Kurtosis = 0.193

(Nopataceits = 1)*(No DaaCelts ~ 2)* (N0 pagacetts — 3) "(0 amﬂ)
3-(No paacetts = 1)
(N0 patacetts ~ 2)(No DagaCelts — 3)

OCLR00019619
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Normal Probability Plot

In a normal plot, each data valug is plotted against what its value would be if it 'Acfually came
from a normal distribution. The expected normal values, called normal scores, and can be i
eshmated by first calcu]atmg the rank scores of the sorted data. : : _ '

j = 0. last( Cells) st i= sort(Cells) © - . S ' _
. ] . - E -t
Then each data point is ranked. The array rank captures these ranksv . . v _ '

rank; y _ ' .
P = rows( Cells) +1

nonna] distribution:
=1 N Score = root[cnorm(x) - ( j),x-]

~ OCLR00019620
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. . . .
Upper and Lower Confidence Values

. - . - ' . - .
ThelJpper and Lower confidence values are calculated based on .05 degreeof confidence "q"

No patacelts = length( Cells)

' . . l- . @ .. .
o= .05. Ta = qt[(‘ - -E) , No DataCcIls] Ta = 2365
_— ' : .
. c .
: . . actual . .
.'LOWﬂ'gS%Con = K actual - To—— Loweg'gs%cm = .1.1]79103
: : JN° DataCells.
! ) "~ Cactual , . ’ T
Uppef 95%Con *= ¥ gotual + TO" — Upper gsaqcon = 1.148010°
_ , _ No pataCeils- ' T S

These values represent a range on the wlc_ulated-méan in which there is 95% confidence.

Craphical Representation

: Dléiﬁbutloﬁ of the “Cells" data poinis are sorted in. 1/2 standard deviation increments (bins) within +/- 3 _standal"d
‘deviations . : .
i .
Vo ) .
. Bins = Make (I gotual» © actual )
Distribution := hist( Bins , Cells ) :
' Distribution =

The mid points of the Bins are calculéted

k:=0.11

(Bi“sk'* Bins, | l) |

Midpoints, =" >

The Mathcad function prorm calculates a portion of normal dis_tribixtioh curve based on a given
. mean and standard deviatipn ' B '

nommal curve, = pnom (Binsl_ M actuals S éctual)

nox.'mall. curve, = pnoxm(Binsk 17 H actual* @ acﬁxal) ~ prorm (Bi.nsk W actual * © _actua])' _

normal oypye = No DataCells -normal curve

~ OCLR00019621
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Results For Elevation Sandbed elevétion_ Location Oct. 2006 -

] . T . . [ [ CoL
. i ‘ Y . . :

The following schematic shows: the the distribution of the samples, the normal curve based on the actual

mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the lower and " ¢

upper 95% conﬂdence values. Below is the Nonnal Piot for the data a

te [
- R IR S T
Data Distribution T o o
5 T | T T T : '
i ] ) ]
. o B 5.
Lo . L] uacmal—“33'1° |
| co acm, 17219'

' ) . q 1 ) . . . ] .

] : ' 3 r - r‘- 1 ) .
Distibution + : ' v - | Standard o, = 6531
normal cyrve . : R - . ' .

2 — 9 Skewness = —1.186 ¢
: ’ ’ Kl ) - n‘ " ‘ .
L \ B 4 Kurtosis = 0.193
o 1 _ L _ '
1080 1100 1120 1140 160 U0 1200 '
Midpeints, Midpoints o -
Lower gsu,Gion = 1117°10% Upper gsoycon = 1.148°10°
Normal Probability Plot
1 T T T T X
0s - : . - - 4 7 The Nommal
x ... Probability Plot . -
" and the Kurtosis
’ - thisdatais
or . . X -~ )
. o o : . normally
N_Score; : E . < : " distributed.
X X X : -
x .
-1 . . . . ’ -
rx- - I -
-15 L 1 1 1
1100 ‘nw nwo - 1130° SR LT I "so

OCLROOO1 9622
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! ’ S i . . )
]
. . : A R )
Sandbed Location 7D Trend '
Cy : ' d:=0
/ . i
' For1992 ' . L : ~* Datesy = Dayyear( 12,8,1992)
- page = READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\Data Only'\SB7D..tx't“ )
r ! Points 5 = show7cells( page ,1,7,0)
' _ _ .- _ Data . =~ ',
b :

Points; = [ 1147 1149 115 115 L111% 1127 1122]

nnn = 'con7vert-(Points 7:7, 1) . No DataCeils = length( nmn )

" Cells i= deletezero ceus.(nm','No DalaCells)

Points = Cells4 :

Point § = 11114107

M eosured. = mean('Cells) O measured, = Stdev(Cella) © measured,
o4 Standard '

S . ' ; S _ J;°DataCells :

OCLR00019623
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) ] 4
)
For 1994 . Y ' ' = d + 1

_page := READPRN( "U:MSOFFICEDrywell Program data\Sept.1994 Data\sandbed\Data Only\SBTD.&xt" ) ' l

- ) . a I ) T . '

- . ' .
. Datqsd = Dayyeai:(g,'l,4f'19?4) , ), _ \

. ' . ‘ ' B . . ’ *

' 1 Points 5 1= show7cells( page,1,7,0) o _'_‘ 4

v : | t
‘ L ' _ My '
, - Data | o, _ - o
' : '
. ! ! C
' ] . I i ] . '
e ) .
Points; = [ 1143 1146 1137 1146 1135 1134 1.113]
: . _ .
]
nnn = con7Vert(Points 7.7, 1) _ . - )
. - No pataCells == length(nnn) '
1 i .
Cells := deletezero cells(""h'No Data,Cells) .
' R : Point 5, 1= Cells,
d
M measured = Mean( Cells): 6 peocq = Stdev( Cells) | O measured
e o ¢ - Standerd g B e
_ " error, =
' ; IJN° DataCells

. - €

OCLR00019624 -
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1
For 1996
' : ]

dmdel
page = READPRN( "UAMSOFFICEDrywell Program data\Sept.1996 Dati\sandbec\Data Only\SBTB.t* ) '

Datcsd. = Day'yca_u‘( 9,18, 1996')._ _

Points  := show7célls( page,1,7,0) -
Data

' Pointsg=[ 1152 115 1346 ‘115 1113 L1126 1126 ]

nnn = con7vert (Poihts 7 7, l) .
S - No pataCells *= length(nnn)

Cells = deletezero ceus_(n'nn +NO D0 Cells )

i’oints = Célls“. .
PR

o mew.m:d,j

JN" DataCells

pma‘m'mdd' i= mean( Cells) O preagured i= Stdev(Cells)  Standard o :=

OCLR00019625. )
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H . .
' .
For 2006 . . ‘ d = d+ 1
. " _ _
page := READPRN( "U-MSGFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SBTDXt" )~ ~ +
‘ - . Voo
| . _D‘azes?'. DaY yeur( 10, 16, 2006) v .
R S K ) '._ .
Points 5 = show7cells( page,1,7,0) -
- ’ P . ! ' 1
] ] ]
“l .I
' Data .
. f s ) |}
. !
[ . . : ' '
'
' - - " . .
Points7 = [ 13144 1147 1147 1138 1102 1135 1116] -
o e . ’ i [
t
non = con7vert(Points7,7.l) ' _ ' © . .
lNo DataCells = length{ann) : . oy
. r. - . ' . . - ' . :
Cells := deletezero cclls(“_“"’N° DamCells) .
| Point 5_:= Cells,
¢ o

p measuredd = mean( Cells ) . © me?s“mdd_ := Stdev( Cells ) . Standard errdrd = d -

»J;‘_ © DataCells

OCLR00019626
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Below are matrices which contain the date when the data was collected Mean Standard Devaahon. Standard

Estor for each date.

i -
. ;
1993410 L111+10
| D . 3
. 1.995¢10° Point < = 1135010
Dates = | . 5
_ 3 ' 1.113°10°
1997010 R
, ]
| 2.007¢10° | L 1.102°10° | . :
1]
: 3 T
1.137+10° 6137 16236
13710 11427 -
v | 136e10® Standard = | “20 | ' O measured = 15.616
# measured'= 3 ST T 5902 >-
S | aseeo 6531 17279,
1 1133010° |
Total preans = ro'wé(p mcasured) . Total means = 4
last( Dates ) .
P v . 2
SST := (H measured, ~ mcan(u measured))
C T - i SST = 13.502
A :
; - :
Tast( Dates ) . -
_— 2 _
SE= ) (" measured, ~ yh“‘(D“‘“"‘meﬂsured)i) - 'SSE = 2.987
i=o0 - '
last( Dates) : . .
SSR = Z (yhat(Datw,pmm)‘ - mean(u measured))z SSR = 10.605
) . . ..
Ti=0 o - :
" DegrecFree g 1= Total pgnc — 2 Degreekree oy 2= 1 - DegreeFree g 1= Total pgns — 1
‘MSE = 2 MSR=__SSR__ MST = 55T
. - DegreeFree ¢ DegreeFree reg DegrecFree st .
+ MSE = 1494 MSR = 10.605 - MST =_-'4.531
StGrand o, 1= fMSE ‘StGrand oy = 1222

 OCLR00019627
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[ .‘ i)
. B
. F Test for Corrosion
"o F MSR
' o= 005 actaul Reg ™ MSE ) . ,
' Fcntxcal | reg = qF(l - DegreeFreemg,DegreeFree ..g

L. 1 . '. -
". ! 1 [] i [ |

F actaul_Reg . 0
mtioreg T F T .. ‘ ;
! . critical_reg - . p
. T '
: . ,
me mg, 0.384 -
‘ Therefore no conclusion can be made as to whether the data best fits the regresslon model. The ﬁgure . ) \ '
below provldes a trend of the data and the grandmean ) .. ) . Lo
' : '
: . i oo : : _
= 0.Totl pegne= 11 bgrnd pedo by = mean(B peacured) - ' ' K
: o ) meastres; _ _

! : ] . + ogrand
GrandStandard = . measured

ogrand peasyred = .S‘t.d‘“’.(“ measured)' error, = ,JT_T— : o
. . . ' otal '

The_minimum'requlred thickness at this elevationis© Tmin_gen SB'. =736 (Ref. 3.25)
. . . H - -

- Plot of the grand mean and the actual means over time -

. T T ‘ .
1200 - ]
1 ) )
.. ‘
X 6 % " |
1100 i~ 2
L] measumd . )
X X X 1000 ¢~ . : - o ) _
_wmeaswed .
. .Tmm_._gm SB. ) .
-
8OO I~ - B
95 N 2005 . : 2010
o Dates
Ugrgnd measured = 1.136-10 . GrandStandard o, . = 1.064

- OCLR00019628
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: . ) :
To conservahvely address the location, the apparent corrosuon rate is calculated ‘and oompared to lhe c
minimum requnred wall thickness at this elevation . . .
l L]
3

m g 1= slope (Dales B meggured) M5 = 0303 yy = interccpt (Dates b pmepcyreg) Yp = 1742010°

) . . 1 t .
The 85% Confidence curves are calculated

2029 — 1985 © f=o.k-1

oy :='0.05_ k:
Y4 predict, = 1985 + f:2 Thick pre(iict = Year predict + Vb

- Thick actualmean -~ mean( Dates ) sum = Z (Dates g T mean( Daw's ))2

;lpperr = Thick

pxedictr"' .
SR (R PP O Y . S,
+qt{l — —, 10 - -StGran < J1+ - + :
C o2 means .. e (d+ 1) . , sum
. lower, i= Thick predict, .
) . . . 2
oy T (Y.‘W predict, ~ Thick actual'mean)
+~]qt{l -~ —2— , Total oo e —~ StGrand 1+ - _

(d+1) S sum

‘OCLR00019629
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L] . : '
. )
i
1 ]
%
l_ [
Location Curve Fit Projected to Plant End Of Life . . , ) _
_ , ; S R e A T '
" 1300 — I — ' e S ‘
. . ] - , . N
- _ ' . ¥ . _ ' '
1200 |~ ' . ) o e oy Y
o ' . - ] '
. == '
. ' : ‘. '
Thick pregict 1100 |-, -, al 0303 :
L i ) 4
upper , “ _
1 ' _ _ : K
ower 1000 L I 1 ] ,
B messired - _ ,
o . . _ . . . . ) '
Trin_gen gg . ) . . . . R
o 900 [~ . - . . - ’-
800 |- -
200 b1 1 B ] : L _
- 1980 1990 2000 - - - 2010. 2020 T 2030 .

YEI predicts Y2 predicts YEAr predict» Dates, Yoar predict

Therefore even though F-ratio does not suppart the regression mode! the above curve shows that even at the
" lower 95% confidence band this location will not corrode to below Dryweli Vessel Minimum required thickness
by the plant end of life. :

"+’ The section below calculates what the postulated mesn thnckness would be if this gnd were to corrode ata -
minimum observable rate observed in appendlx 22.

"Rate

min_¢ observed = 69

"~ Poswlated e anthickness = B r'm:asured'3 - Rate min__observ.ed"( 2029 - 2006)

Postulated mo;am}ﬁd;ness = 974.014 wf]ich is greater than

'Tmin_gcnSB =736
; 3

OCLR00019630
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The foliowing addresses the readings at the lowest single point

"/
L]
last( Dates) , _
l o - - Point : '
ST point = 3 + (Potot 5, ~ mean(Poin 5)) . SST gy = 588,75
i=0 . o PR
. . ' _ . . '
_ “last( Dates ) ' ' o o L .
. = - {Point « ~ s . Poit 2 : . '
SSE point * > (Poiat 5, = yhat (Dates, Point 5 }7 SSE i = 314474
: i=0 . S
]
1
' last( Dates ) . : , : o L
R . . . 2 R . .
SSR ping = > (vhat (Dates, Point ), ~ mean(Poiat 5)) . SSRpgu = 214276
’ i=0 . : . ) :
- . SSE i “SSR L '
MSE point = -D'-———eg,e;f;": MSR point *= ——_—De ,ce:::t MST iy = _Sf_TL"E‘_.
§s 8 reg poin ‘DegreeFree ¢,
MSE oy = 187237 MSRpgp = 211}.276  MST g = 19625
' ’ . - . T
StPoint er = MSE point o Sthinl err = 13.683
-F Test for Corrosion
o MSR i

actaul Reg = oo
~ MSE

F .. Yactaul Reg

ratio_reg '~ i,_'—""
. critical_reg
F ratio_reg = = 0.062

Therefore no conclusion can be made as to whether the data best fits the regression model. The ﬁgure
‘below provndes a trend of the data and the grandmean

' OCLR00019631
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Appendix 16 ) ’
! _ o

. 1= sl Dates , Point ‘ e . 3

™ point * slope aes, o ) M point = ~3363 ¥ poing = mtemept‘(Datcs,P‘omt 5) ¥ point = 3-839°10°

The 96% Confidence curves are calculated

t
Point oy, = mpoint'yem';;mdict_ + Y point . : T,
. . . . | | . : . ~
. ) 0 . ' ' I3 . . - . T ]
Point g otmean = mean( Datgs) sum := Z (Dates  — mean( Dates))-:z s . oot
. ’ i ‘ . , \ -
e ame g : ¥ ) o 4 '
uppoint,. = Point curve, . ] . . 1, .
' ' . \ ' . T g \2
o, | (yearpre‘dictfo' Point actualmﬂm) .
+ qt|1 - —,Total . ..... — 2 |-StPoint .. - [1 + + — ' -t
a 2 :neans T em (d+1) sum )
_ ‘ a1 : : '
[ . ] .
lo;:ointi: = Point durvcf - g
. : :
. ) . . , . 32
' T . 2} ' 1 (y"""pmdictr — Point actualmean) .
+ -1qtl1 — —, Tota .~ -StPoint __- |1 + + — - - ]
| 4 2 means e | (d+1) - sum- . :
Local Tmin for this elevation ln. the.DrywelI' Tmm_locgl SB‘_ = 490 _ : (Ref. 3.25)
Curve Fit For Point 5 Projected to Plant End Of Life v
R i - ¢
T - T T -
1200 }= o -
x
X X X
11000 - = o
Point § '
X X X
Tmin_loca! gp : ] - ’ ]
800 |~ : S
m B N &
- - 1 . ]
. 2000 2010 2020 . - 2030
) Dates )
. ' L 103
lppomtzz = 951.274 ywpredictn-= 2.02_?‘ 107 .

'OCLR00019632
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The section below calculates what the postulated mdwidual thickness would be if this point were to corrode
at a minimum observab!e rate observed i in appendix 22

Rate nin observed =69

Postulated i cymessin = Point 5, Rate min_ghserved'(2029~ 2006)

Postulated gricipossin = 9433 - which_:is greater than Tm"f—l°°al sB, =490

The section below calculates what the postulated corrosion rate necessary for the thinnest individual pomt to
reach the local required thickness by 2029. _

. minpoint:_ X.IQZ . year predict,, = 2.029"10 | : Tmin__local SBﬁ =. 490

( 1000-minpoint— Tmin_iocal SB. )
. P

required ;.. = : _ _ '
(2005 2029) - required , =~25.5 mils per year

1

OCLR00019633
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. R '
' (;"_'_'ﬁ__ , 4
hE Appendix 17 - Sand Bed Elevation Bay 9A
_ : . .
. : " )
October 2006 Data , . .
o - ‘ o . : B
The data shown below was collected on 10/18/06. _ . y
: . : [ -
. : . . )
. . Cooh ey S Ty f
page := READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandhed\SBOA.txt" ) .~ ' -
. C [ . . '. . . . A
Points 4 := show7cells( page,1,7,0) ' . .
. ) ' o, ',
' o . - ’ . . o
. . | . i
Points 7 = | LIS8 11159 1162 1150 1159 1153 L13 1 \ o 1
. ' . " ’
-
[N '
Cells := con7vert (Points 77, l:No DataCells = length( Cells) S S '
()
-
t '
Cells = deletezero cells (Cé]ls ,NO Dataccus)
g; \;hlnnest point at this Iécahon is shown " minpoint = min (Points 7)
' minpoint = 1.13 .
(_,. -

~ OCLR00019634
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Mean and Standard Deviation

! actual = mean( Cells ) M actual = 11 54°103 O actual = Stdev( Cells ) G actua) = 11.041

‘Standard Erro¥

0 actual v
Standard g %~

T  Standard . = 4.173
. ;J;J"DataCells - - S

Skewness
T

[ : 3
, (N° DataCells) -}:(Ce_l]s - i actual)3

(No DataCells ~ 1)'(N_° DataCells = 2)'(“.21ctua.l)3

Skewness =

Skewness = —2,341

Kurtosis

Mo ﬁataCells'(No DataCells + ])-Z(Cells - R act:tllal)4 :
(_N° DataCel;s - l) '(N° DataCells, ~ 2)‘(N° DataCells ~ 3)'(0 acmal)
.. 3(No pataCetls = 1)’

- (No patacels = 2)(Ne DataCelts = 3)

L
Kuttosis i=

4 Kurtosis = 5.687

. OCLRODD19635 -
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Normal Probablmy Piot

In a normal plot, each data va]up is plotted agamst what its value would bé if it actua]ly came .
from a normal distribution. The expected normal values, called normal scores, and can be .
es'amated by first calculatmg the rank scores of the sorted data. B .

, : [ ' . R T . ’

§=0.last(Cells) st = sort( Cells) ' o
1

Then each data point is ranked, The array rank captures these ranks» ’ v h .

. rénk. i B . . -,
P, = e ' - ' S
J mWs( Cells-) + 1 ’

| The normal scores are the corresponding pth percennle pomts from the standard
normal distribution:

_ X =1 N__Scorej = root[cnorm(x) - (pj).x]

OCLR00019636
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] ’ R _
Upper and Lower C_onfidence Values
The/Upper and Lower confidence values are calculated based on .05 degree of confi dence q.

" No DataCells = = length( Cells)

a =05 " Ta = qt[ (1 - ;) No DamCells] Ta = 2-;365
. L . .

% actual . : ' 3

.'L°W“9S%Con = actual ~ T Lower gs9,con = 1-144°10
' 'J i lo’ DataCells. ' : -

! C actual
Uppek 9504Con ™= B actual + TO

_ N S © \Upper gsopcon = 1-164010°
. _ .Jl‘_“’Damceus . . S

These values represent a range on the calculated mean in which there is 95% confidence.

_ Graphlcal Reﬁresentaﬂon

Dnslnbutlon of the "Cells data pomts are sorted in 1/2 slandard devuanon increments (bms) within +/- 3 standard
deviations

] .
Ao
\ Bins = Make bins.(u-acmal 0 actual)

Distribution := hist( Bins, Cells)

The mid points of the Bins are calculated

=0 11 ' _ Bins, + Bins
k: 0...1_1 N Midpoimsk:=( lcz k+l).

The Mathcad function pnorm calculates a portion of non'nal dlstrlbutlon curve based ona glven

: mean and standard deviatipn

normal curve, = pnomm (Bm.-‘q M actual+ @ ag:tlxal)

normal curve, = pnorm (Binsk_l_ 1*Hactual » © actual) = pnorm (Bi“si s actual» @ 'actual)'

normal o rve = NO pataCells OMal gypye

OCLR00019637
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Results For Elevation Sandbed elevation Location Oct. 2006 .
. . . LI ] .

The following schematic shows: the the distribution of the samples, the normal curve based on the actual

mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the Iower and ’

upper 85% confidence values. Below is the Norma| Plot for the data. . 'y
[
. . ] .
. A S ol e
Data Distribution | . ' )
6 T 7 T | T . .
. ] 1 ]

. : R ' oy 3

st - T - uacm,_ 1.15410 v
' ' [ : ' 'o = 11.041"
i ' I ue - s i ' !
I
Bistribulion ' L : ' - _| Standard error = 4173
normal eyrve B ' . e

B

Skewness = —2.341

' Kurtosis = 5.687

i

120 1130 1140 1S0 - 1160 1170 1180 1190
Midpoints, Midpoints - _ o

3

i 3
Lower 95%Con = 1.144-10

UPPCI' 95%Con = 1.164+10

Neormal Probability Plot

1.5 T T T T T T
) . .
1+ -
05 - ..
X
) N_Score; ¢~ _ ' - -
XXX : o
. X
-05 -]
X
, : . . X
e i I | 1 | i

100 B0 (12 430 140 60 0 0w

“OCLR00019638 -
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. . . : . 1
Sandbed Lacation 9A Trend ' , _ _
. / R . . . . ] . . -. ..I ) . d := 0'.
' For1992 ' o Dates, = Doy yy( 12, 8,1992)

page := READPRN( 'ﬁJ:WSOfFICE\DryWaH Program d;ata\Dec.)Q92 Data\sandbed\Data Only\SB9A &xt" )
! Points 5 = sh9w7é;:lls( page,1,7, 0_)
. Data _ e

!

‘Poins; = [ 1162 1161 1164 1162 1161 1157 1.133]

nnn = convert (Points -, , 7, 1) No Daméells = length( nnn ) -

Cells = deletezero . q)1¢ ( nnn , No _DataCclls)

 Point 7, :=-'Ce'lls'6'
Point ; = 1.133¢107

i= Stdev( Cells) o :
. R measmed
d

;JN" DataCells -

B measured := mean( Cells) -~ measured |
. - Standard eml'd =

OCLR00019639
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For 1994 o, : R . dEdal-
_page = READPRN( "UAMSOFFICE Drywell Program data\Sept.1994 Data\sandbed\Data Oniy\SBOA.tt" )

]?atqsd :7'1 Dayyear(9'_14v19_94) .
1

) Points 7 = shox.v7cells( page,1,7,0) s o . N

. Data . o : )

.'_.

t

Points 7 = [ 1162 1.164 1168 1.163 1157 1155 1.132]

nnn = con7vert (Points 27,1 ) . |
- No pagaCeps = length(nn) . !

_ Cells = deletezero cells(“m'N° I?ataCclls) o
Co Point7 = Cells
) % 6

G measuredd

JN° DataCells

" r'nca'suredd. = mean(Cells) o meés‘f']edd = Stdev(. Cells) Standard er;-or- =

OCLR00019640
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J s
For.199_6 . _ ' R SodEdyd

. / . . .-_ - - . ) . .
page = READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\Data Only\SBOA.txt" )

Datesq = Day year( 9,16, 1996.) .

Points 7 = showTcells( page,1,7,0 ). '

. ’ . . ‘ Data

' Pointsy = [ 1163 L161 1162 1159 1159 1153 1127]

m = con7vert (Points 7+7, 1) . ' -
m = _ No *= length( nnn )
DataCells

Ci}lls i= deletezero oq1 (nnn', No DataCells)

" Point 7, = Cells,

: N ) t’measurerl .
= mean(Cells)  © i= Stdev( Cells)  Standard o = g
! .

K measured 3 : measured ’ ' 4 —_—
_ _lJN"-DataCells

OCLR00019641
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] .
For 2006 . o di=d+ 1
. Y . . . . N .
page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SBOA.txt" ) ) T
. Dates, =Day ,(10,16,2006) ' »
' L ; . | A |
. " 1
Points ; = show7cells( page,1,7,0) ' '
. _ P ' , )
) \ ] ]
] , ’ . "
' Data ]
]
, : ' '
t \ q § | f ]
, .
a | ,
Points; = [ 1158 1159 1162 1159 1159 1153 113] -
. t . i
|
nnn = conTvert (Points 7.7, 1) ) o o
’ ' No pataCeils = length( nnn) | . . =
K _ ) : . _ - L
Cells = dclctczerq céils (nnn , No DataCeils)
Point 7d = Ccl]sﬁ
s

mea'sumdd-

'J No pataCells

= mean(Cells) o

eureq = Stdev( Ce -
l‘meam.xred . measur.‘edd ev(Cells) Standard _ i=

OCLR00019642
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- Below are matfrices which contain the date when the data was collected, Mean Standard Dewatlon Standard

Er?or for. each date. . ,
1.593010° 1133010° |
1 ] )
. 1.995010° . 11320103
Dates = | Pointq =1 )
1.997+10° : 11274103
| 2.007+10° | | 1.13+10° |
'
1.157010° 4.102 10.854
. 11.968 -
. . 3 4.524 v -
. | - 1.157+10 Standard error = 48 o measured ~ 12707
measured | | 1550107 ' el K 11.041,
, 4173 .
| 1.154010% ]
Total peans = mws(u measured’) Total peans = 4
_SST = (ll measured, —'mean(p measured)) SST = 7.158
v =0 ' '
¥
. -‘last( Dates ) :
— ' 2
SSE = Z . (” measured, ~ yhat (Dates Mmeasurc.-.d) ) SSE = 228
Jast( Dates ) : . — _
= hat (Dates , - A ' SSR =
SSR. . 2 | (y ( ates "!mea_sured)i meaﬂ(u measured)) SSR = 4.878
- Degrael-‘rec_ss = Total means — 2 ‘DegreeFree o =1 Dég_reel;‘ree st = Total means -1
. [}
MSE = — SF MSR = — SoR MsT = SST_~
. DegreeFree ‘ DegreeFree reg - DegreeFree
MSE =114 MSR = 4878 'MST = 2386
StGrand o := {MSE_ StGrand ., = 1.068

- OCLR00019643
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. o ]
F Test for Corrosion - .
. : ¥ 1
\. .
_ F = MSR.
o = 0.05 actaul_Reg = MSE '
F critical reg * = qF(l -a Degreel-‘ree mg,DegreeFreess .
N ¢ ' ] ! . L . )
F _ Factaul Reg o ' ¢
ratio_reg "~ Foon :
S ¥ critical_reg ; .'
] r . . ] 1
Fratio__reg = 0.231 R ) W0, ’,
Therefore no conclusion can be made as to whether the data best fits the regressnon model. The ﬁgure ".
_below provides a trend of the data and the grandmearl _ .
1] .
. ' . ] 4
. l ' b ) )
i = 0.. Total means ~ 1 . * pgrand meqsured mean(;l measured) '
: .- ’ ogrand d
ogrand peasured = St9ev (M measured) GrandStandard o, = o !
: ' ’ AJT".“‘I means
The minimum required thickness at this elevationis Tmin_gengg = 736 - (Ref. 3.25)-
: ; _ SB, .
Plot of the grand. mean and the actual means over time '
) S ) N ]
T T - 7 £
1200 |~ ' . -
nofl . - : o -
X X X
pemnd eocurea 1000 -]
Tmio_gen sg '
aT—
. w0 - B
mob- ' B R o
! ¥ - —
1995 2000 _ 2005 2010
' Dates . . . )
bgrand cocureq = 1:156°10°  GrandStandard = 0.772
0 - .

" OCLR00019644
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'

' . . . . . . ,. ) Il
To conservatively address the location, the apparent corrosion rate is calculated and compared fo the .

minimum
/

ms =

required wall thickness at this elevation ,
’ »

slope (Dates Wi meaéured) m s._ﬁ 70.206 Yp = intercept.(l_)a_tes o measuréd) Yp = 1.567'103.

“The 95% Confidence curves are calculated

oy = 005 k i= 2029 — 1985 © f=0.k-T

¥

Year predict, = 1985 + £:2 Thick pregiey 3% m g year pregict + ¥

"Thick gepialmean = Mean( Dates ) sim = Z (Datcs 4 7 mean( Dates ))2 .
) . . -5 .
upper,. :=. Thick predictl;
o i)t 2 P P )
+ qt|1 = — , Tota — 2|-StGrand ;.- {1 + +
! 2 means e (d+1) sum
. . - s -
- Tower = Thick preqicr -
a, ) 1 (y e“."pm:d_it:tr — Thick actualmean)
+-iqtl1 — —,Total Lo0ne — 2 ) -StGrand o0 11 4 = : S :
. 2 _ ] o (d+ 1) sum

 OCLR00019645 -
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t
' ]
K
Y 1 ] .
' ' ’ . P - . . ’ . . '. .
Lacation Curve Fit Projected to Plant End Of Life be oy )
. Y : . '| . . ] o ' . ) Y
- . . . ’ - . ' .
1300 | - T T T '
. 1 : . , A
1 ' 4
200~ R .I b K .
i 1 . '
e e e !
_ C _ '
Thick predict 2100 |- v ! e . ~ y Mg = ~0.206 N
. | , . .
lower ) . ! : o P
]000 — . I . - ._.
" W measwed _ . _ ' . . '
Tmin_gen gp
om0 - i
800 [~ : : . : e .
-
700 —L L . L s - o
1980 1990 2000 2010 2020 2030 .

YEar predicts Y8 predicts YE3F pregict» Dates, Year pregicy

Therefore even though F-ratic does not support the regression model the above curve shows that even af the
lower 95% confidence band this location will not corrode to below Drywell Vessel Minimum required thickness
by the plant end of life. . . .

The section below calculates what the postulated mean. thlckness would be if this grid were to corrode ata
- minimum observable rate observed in appendix 22,

Rate nﬂh_obsei'ved =69

Postulated méamhickness =g mt:asured3 — Rate min_obsz‘.rve.d_'(2029 - 2006) .

Postulated meanthickness = 995.586 . : which is gréate'r than ) Tm)'n__gcn SB = 736
. ' 3 .

OCLR00019646
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¢

The following addresses the readings at the lowest single point
. _ . . ;

/
L]
- -« last(Dates ) . -
. . . 2
SSTpoint = Z . (Pomt 7, mean(Pomt 7)) . S
' last( Dates ) : : . )
- — . - o 2 : N .
SSEinnt = Z (Pomt7i .yhat(Datw,.Pomt 7)i> SSE_. = 18349
. N . point
i=0 . . . ) .
| .
[
]
: _ last(Dates) . ] .
SSR point = D | (vhat (Dates, Point 7) — mean Point 7))2 | SSRpgy = 2651
=0 . .
. SSE . ' SSR . .
. point — pomnt SST .. ... °
MSE poipt = o MSR point = DeareFree = MST iy = _ _pomt
. _ ss . reg ' P DegrecFree ¢
t
! 1
*MSE point = 9.175 . MSRpoint = 2.651 . MST point = 7
SPoint s = MEpoine . sypoim ere = 3.029
F Test for Corrasion
Foo ) ,_-MSRpoint
actaul Reg '~ TTom
- MSE point
F _ Factaul_kcg
ot ratio reg T T
' critical_reg
_F mtio_reg = 0.016 .

Therefore no conclusion can be mads as to whether the data best fits the regression model. The figure
below provides a trend of the data and the grandmean

OCLR00019647 -
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i
! . - ) . -
”fp;’ffft = slope (Dates , Point 7) M point = 0152 'Y point  intercept (Dates, Point 7)Y poie = 1433410°

The 95% Confidence curves are calculated

Point e = M point Vel predict + ¥ point
Point ;.1 almean = mcap( Dates ) ' sum = Z (Dates('l ~ mean( Dates ))2 _
.« uppojnt,. 1= Point curve, =

. C Oy 1 (yearpredictf' Point actualmmn)
gt = 2L, Total - 2|.StPoint .+ [1 + — + S
' q _ 2 means err @+1) o
| .
]
lopoimf = Point curve,
: - -
oy " - 1 (ye"predict,— Point actual:nean)~
+-fqtl1 - 2,70 —2|-StPoint .- [1 + +
- at 2 means err TPES) — po—

* Local Tmin for this elevation in the Drywell Tmin_local g _i= 490

(Ref. 3.25)

Curve Fit For Point 7 Projected to Plant End Of Life

1

. T T T
1200 - - ) -
X X x x
1000 - : - : . . ) - _
. . . . ' 'mpoint - =0.152
Point 7 e
XXX -
Tmin_local g5
- 300 - : . : o
]
600 - _
T 1 1
2000 2010 2020 2030
~tes )

3

L 3
lopoint,, = 1.999'10-

year PTCdI.C'ZZ = 2.029+10

OCLR00019648
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The section below calculates what the postulated individual thickness would be rf this pomt were to corrode
at a minimum observable rate observed in appendux 22.

Rate in observed =69

" Postutated yp50rnecs b Pomt7 - Rate i _observed' (2029 - 2006)

Postulated thickness = 971.3 . which is greater than Tmin_local 333 = 480

The section below calculates what the postulated corrosion rate necessary for the thinnest individual point to
reach the local required thickness by 2029.

3

minpoinl =1.13 year predict,, =2.029+10 . Tmin_local SB,, =490

1000-minpoint— Tmin_local gp_ )
required

rate. * : : w
_ (2005~ 2029) required 0 ==26.667 mils per year

OCLR00019649
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Appendix 18 - Sand Bed Elevation Bay 13C .

_October 2006 Data
. 1

The data shown below was collected on 10/18/06. '_ L
. . . . - v . .

Pt . T -
page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandl;ed\SBlSc.b(t" ) b
' .' . . . ,' - . ’ K]
Points 5 = show7cells( page,1,7,0) i 1 '

Points; = [ 1.146 1148 1148 1.149 1144 1.128 1.134] : )
: | . _
[ l : s ’ : v v - L
‘ _

Cg!ls_ i= con7vert (Pomts 7.7, l) No DatIaCells := length( Cells )

_ peus 1= deletezero c,.,ms(Cel]S »No DataCe"s)

The thinnest point at this location is shown below

1

minpoint = min(Points 7-) : .
. : minpoint = 1.128

_/OCLR00019650
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Mean and Standard Deviation

/ . ) .
W pomal = mean(Cells) W gopay = 1142010% 6 0o = Stdev(Cells) O popr ' 8162
'Standard Errof
: o o . -
- actual . .
Standard gy 3= —mm— | Standard o= 3.085
. JN‘) DataCells ~ ‘
Skewness
1 | ) ,
3 ]
Skewness i= ; (N° DataCelIs)'z(C"“s - p'actual)

(No DataCells — l)-(No DataCells ~ 2) '(“ actua'l.)3 Skewness = 1255

Kurtosis

No pataCells® (No DataCells + 1 ) -Z(Cells - K actual)4

Kuhoss := - 7 Kurtosis = 0.104
: (Mo patacetts = 1) (Ne Datacelts = 2)*(No Dacelts = 3)*(© actual) e
3-(No patacetts — 1) |

+ :
(No patacelts = 2)*(No Datacetts — 3)

- OCLR00019651
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t
Normal Probability Plot .
In a normal plot, each data valug is plotted against what its value would be if it actually came
from a normal distribution. The expected normal values, called normal scores, and can be-
esumated by first ca]cu]atmg the rank scores of the sorted data. : ' :
[ ‘ . -_ '
_ P! _ o c
R |
= 0.. last( Cells ) srt i= sort({ Cells) ' b i T .
| . . .o A
Then each data point is ranked. The array rank captures these ranks : . ' ‘ '
‘s — - .- . . . ' ' 0 . |
=il z(s""‘"s’tj)" s : R -t
i rank‘i e | . . . .
! . Zsrt=sit, -
by joobv ’ . o ' '
! . .
]
rank, ) ' I ' '
o ] T

pE——
J rows( Cells) 4+ 1

The normal scores are the corresponding pth percentlle pomts from the standard
normal distribution: ,
x = 1 N___Score-i = mot[ cx.mrm( x ) ~ (pj) . x]

OCLR00019652
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Upper and Lower Confidence Values

. - - A : N
The!! Upper and Lower confidence values are calculated based on..05 degree'of confidence "¢*

NO pataCells = length( Cells)

o= .05. To = qt[ (1 - -2-) No DataCellS] Ta = 2.365

O actual : . 3 o

*Lower g5o4con = M actial = T === Lower gge,con = 1135410
: ,JNo DataCells- ' ’

' . . s
: actual
Uppet 95%Con ‘= M actual + T0—

- . lUppCl' 95%Con 1 1510
. ) . O DataCells .

These values represent a range on the calculated mean in which there is 95% confidenca.

3

_ Graphlcal Representation

Dlstnbuuon of the “Cells data paints are sorted in 1/2 standard devuatlon lncrements (bins) within +/- 3 standard
deviations

Bins = Malfe bins (."l actual ' O actua])

Distribution '= hisf( Bins, Cells )
Distribution

The mid points of the Bins are calculatéd .

= Bins, + Bins
k=0.11 Midpens, : _ (Bins, k+l)

N

The Mathcad function pnorm calculates a portion of normal distribution curve based on a given
mean and standard deviation '

normal curve, = pnorm'(Bins ! actual» © actual) :

normal ¢y, = porm (B'“sk+ 1 *actual actual) pnorm.( Bins; » M actual -0 _aétual)'

normal o ve = NO patacelts “Pormal gyrve

- OCLR00019653
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The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data pomts and the the Iower and )
upper 95% confidence values Below is lhe Normal Plot for the data.

Lot

Data Distribution

1170

M ogctual = 1142010°
1

i
[+ a?mal = 8.16'2 ] . .- \

Standard o o = 3.085

_Skewness = =1.255

Kurtosis.= 0.104

The Normal _

. Probability Plot -~

]
5 T T T 7
4 . ' {
|
. ' ' t Q t .
| 3 e -
Distribution '
I
womd)curve - -
2 e — —
N
1 \ -
0L — 1 .
110 120 1130 1140 1150 1160
Mic'lpoims, Midpoints
Lower gsg;con = 1135010° Upper gso;Con = 115910
Neormal Probability Plot
15 | . ] T
x
1 .
oSk x —
N_! Sk:ore ol -
KX X :
05 | : -
: x
- ] | : ! ]
1130 1135 1140 1150

1125

1145

and the Kurtosis
this data is
normally
distributed.

OCLR00019654
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Sandbed Location 13C Trend

/ -

! F_or1992 '

C-1302-187-E310-041 Rev. No. 0

Sheet No.
6 of 16 -

Dates g = Day ymr.( l.'2 .8,1992)

.page = liEADPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\Data Only\SBI3C.txt" )

[}

Points 4 = showTcells( page o1, 7,0)

Data

+ Points, = [ 1148 1151 1151 1153 114

nnn. i= con’vert (Po_inis 7.7, I)

C.ells = deletezero 1o (nnn , No DataCells_) _

It measufedd := mean( Cells)

c

measured 4

9 1138 1.152]

No pataCells = length(nmn)

= Stdev( Cells)

oint ¢ = Cells
p_ 6d " 5

Stqqdard error, =

point ¢ = 1.138+10°

o 'm(:_asured(.i

. JN_O DataCells

OCLR00019655
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}
For 1994 ' o . ' ! cdi=dyl
1 . . o . . ) ] . .
page = READ_PRN( "JAMSOFFICE\Drywell Program data\Sept. 1994 Data\sandbed\Data Onlj(\Sl}lSC.b&t‘“ ) -
) . - _ . ' . .
: . ' ’ : o
 Dates, i= Day',1(9,14,1994) . - S F
. . . . '
' ' v _— ' o " S
Points 5 = show7cells( page,1,7,0) v o . ' .
N S il ' b
' Data - e, '
Poipts 7 = [ 1147 1.147 1146 1147 1128 1123 1139] Vo "
' t
: ]
- nnn = con7vert (Poims 7.7, 1) . : , .
' No pataCells *= length(nm) - _
I
.Cel]s = deletezero ce]]s(“““ ,No DataCells) " point o = Cel lss
d
. _ 6 g
M measured i= Stdev( Cells) measured
d

= mean( Cells o - : X "
( ) measuretj " Standard eror. =

ot d - .
' - : .JN"DataCens C

 OCLR00019656
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For 1996
S - | |
page = READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\sandbed\Data Only\SB13C.txt" )

di=d+1

Dates, i= Day ye,i(9,16,1996)

Points 7 = show7cells( pagé_ , 1 ,_7 ,0)

Data
Points 5 = [ 1157 1151 1157 1169 1156 1.147 - 1.143 ]

nnn = con7vert (Points_ 7+7, l) o '
: . ' Nopyaacells = length( nnn)

Cells := deletezero cells (nnn +No DataCells)
point 6 = Cellss

O measured 3

/JNC' DataCells

K measured = mean( Cells ) ' measured i= Stdev(Cells) . Standard enbrd =
' . -

- OCLR00019657
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|
For 2006 L o - . d=d+1
page = READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB13C.txt" ) a b
) — e ; [
. D.atesF = Day year( 10, 16,200.6) ! \ .

]
¢

Points 7 := showTéells( page, 1,7,0) T o " ‘ R
B r . ' . ' '
: : Data ) LD ‘
. ot ’ ) DA "y ’ . o
Points5 = [ 1.146. 1.148' 1.148 1149 1.144 1128 1.134 ] ! )
[ ' . a ! ' ot L L
' . : .
* N - ' . .
nnn = con7vert (Points 7,7, 1) , : ,

No patacells = length(nnn )

Cells := . deletezc?;o cells (nnn ,No DataCeHs)
point 6d = Cells5

S measured 3 ‘v

pme'asmdd = mean(Cells) © ,;,easmdd = Stdev(Cells) - Standard =
. . . 1 .

error, T
'-Jii°DataCells .

OCLR00019658
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t

low aré matrices which contain the date when the data was collected, M

C-+1302-187-E310-041 Rev.No. 0

'Sﬁeet No.
10 of 16

2? ean, Standard Devlation, Standard
rror for each date. ’ : o ' .
[ 1993010 | [ e 3]
' U ’ 1.138<10
. 3
Dates = | '103 it < 1.123¢10°
S . 6~
: : 1.997¢10 B 11474163
L ] 3 '
g L 20077107 | 11280307 |
114910 T 192 308
S 1.14¢10° Standard . = 3829 O measured = | ¢ 4o
" measured 3 3.183 | , K
T | 1y54e10 3,085 8.162
| 1.142010° | _
Total eang = TOWS (" measured') Total peans = 4
- 'last( Dates ) _
ssTi=' ) (p measured, = Mean(p mcasu'md))z 'SST = 130,571
. ; _
- i=0
! .
, last( Dates )
- y 2 L
SSE := (“ measured, ~ yhat (D"“es ’"mcasured)i): SSE = 119.869
i=0 : .
last( Datesj . : . .
5 .
SSR = yhat(Dates , - mean ) SSR = 10.702
: Z . ( ( B measured)i (" measurcd) :
l =

* DegreeFree = Total

SSE

"MSE = e |
DegreeFree o

MSE = 59.935

StGrand o 1= »JSAE

means — 2 ‘ " DegreeFree reg :
MSR = ._.&_
DegreeFree reg
MSR = 10.702

StGrand ,; = 7.742

1 means = 1

_ D;émeFree gt += Total |

MST 1= __ SST
DegreeFree st

MST = 43.524

OCLR00019659
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" Dales

3 GrandStandard emror = 3299

pgrend | ocieq = 1146010
. 0 _ .

2010
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‘ 3 . \
i
F Test for Corrosion , ,
\l . -
. ; F - MSR
d = 0.05 ) actaul | Reg ™ MSE '
. . _ o
. . . L '
F critical reg '~ qF(l o 'chrecFree reg ,Deg!;eePreé ss) S
F - - Fiactaul Reg - N : o v v
ratio_reg * -l-"__—_ : ! L ' '
. critical n:g _ ' NS . :
’ - - . . . ) | IS
F ratio ) Teg = 9.646 10 . ] N — o
L i : ' -
Therefore no conclus:on can be made as to whetherltheldata best fits the regressmn madel. The figure )
below provides a trend of the data and the grandmean
. . '
. . N f |-
i=0. Total pogpe — 1 pgrand measured, = mean(u measug‘ed) )
' - ogrand peocured |
ogrand oo eq = Stdev (].1 measured) : GrandStandard o o 1=
; . . . '. ' l’TOtt.ll means
The minimum required thickness at this elevationis  Tmin_gen SB, =736 (Ref. 3.25) .
’ ) o
Plot of the grand' mean land the actual means over time ,
e N l_‘
T T T
1200 [~ —
pra X
) X
1100 - —
M mensured .
®x X X 1000 |~ -
1grand peasured
“Tami _gen sp
G
900 - - —
800 -
1995 - 2000 - 2005
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To conservatively address the locatlon, the apparent corrosion rate is calculated and compared to the
mlnu}lum required wall thickness at this elevation ' '

m g = slope (Dates Wi mepsurcd) mS = =0.305 Yy = intercept (Dates . measured) y b = 1.755'-103.

] '

The 95% Confidence curves are calculated

@, = 005 ki=2029 - 1985 fr=0.k-1

[ R
yearpredictf = 1985 + -2 Thick predict = m.s'yearpredict + yb

Thick potualmean == mean( Dates ) sum = Z (Dates gt mean{ Dates ))2
] . i . )
upper, ;= Thick predict,
- ( 1 Oy T m] 5 | StGrand 1 ('yea'predictf' Thick actualmcan)z.
+ qtf1 -~ —,To sane — 2 | -StGran 1 + +
L, q ) means err (d+1) . sm
Iower Thlck predlct
. . 2|
. (1 2t Totl 2) StGrand ¢y~ 1 ! (e prodicy = Thick sctualmean)
+ -~} qt{l - —,Tota — 2 }.5tGran Al — + . - '
2 means e YY) ._ P

' OCLR00019661
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4 ’ H . ot
t
' )
Y
] L]
’ . N '
Location Curve Fit Projected to Plant End Of Life ! ' "
) ' .
1300 T ; T T T et . - -0 . -
- . | _ |
. . . . [] +
- -_ . B D - . 1 1
1200 |- : ' ‘ - ‘4 o Y _
. . o " . N 1 . ) !
' B . T e v . o i
. ' | ’ .
Thick pregi - . _] . . .
| prdit 100 T o — 4 mg= 0305 '
upper ' : - - ' _
lower ' ’ . v
]000_ - . . ) - ]
# measured : . K '
o .
Tmin_gen gp°
P — 900 I~ , h Ty
800 f— . -
-
CENEETSEEES . . R .
700" ] [— _1 L : _ '
1980 1990 2000 2010 2020 2030 ¢ : '

YT predicts YA predict» YE2 predicts Dates, ¥eer predicy

‘Therefore even though F-ratio does not support the regression mode! the above curve shows that even at the
Jower 95% confidence band this location will not corrode to below Drywell Vessel Minimum required thickness
by the plant end of life. :

" The section below calculates what the postulated mean thickness would be if this gnd were to corrode ata
minimum observable rate observed in appendix 22. :

. Rate mh_qpserved = 6.9

i

Postulated peanthickness = H measured, ~ Rat‘.min_obs_erved'( 2029 — 2006 )

. Postulated meanthickness = 983.729 o which is greater than _T_min  gengp = 736

OCLR00019662 .
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' Stpoint gy 3= (MSE posny

Stpoint ., = 12.186

F Te;t for Corrosi_on

F ulRe - MSRpoint
actaul Reg "~ T on
B MSE point

F o - Factéu]_'ch
ratio_reg "~ T o
: . critical_reg
—d7
F .o  reg = =8 327-10

C-1302-187-E310-041 Rev. No. 0
14 of 16
1
| L]
The following addresses the readings at the lowest single poin$ .
. / i .. . i . . . E L
. _ " point 6, = Cells, )
: _ léét( Dates ). L
' B v - _ . 2 . )
SST point = Z (pomt 6, mean (pomt 6)) SST_ .. = 207
=0 | . - pomt
) last( Dates ) . . . ]
- . - . 2. o
SsEpoint = Z _(pomt 6i - yhat(Datcs, point 6)i)  SSE ot = 296,998 . ,
' i=10 . | ‘ ’ . b
o * last( Dates) o . )
[ . . ' : ; )
SSR point 1= Z (yhat (Dates , point 6)i - mean(pomt 6))2 SSR point = 2:289¢10 2
i=0 . ! S .
t
. SSE, : SSR " -
o ,_  SSEpoint = point SST _.:
MSE 4 e—e———— - MSR_.. . = T ; oint
~7 point : ~point MST ;1= — POt
DemeFree ss _ . DegreeFree reg ) point '~ DegrecFree o
MSE_ . = 14:3 499 MSR . . = 2.289¢10 ° . MST 99
- point ~ y . point - point =

Therefore no conclusion can be made as io whether the data best fits the regressnon model. The figure
below provides a trend of the data and the grandmean

M boint =

slope (Dates , point 6)

M point = 445610 Y iy 1= intercept (Dates, point ¢) Y poipe = 1127010

3

OCLR00019663



-Appendix 18 C-1302-187-E31 0-041 Rev. No. 0 . _ Sheet No.
oo ' 15 of 16
* !
. i
The 95% Confidence curves are calculated o _
oy : : ' .

POITt gyrve = M point 'Ye&F predict + ¥ point

1POINt 4o otmear = Mean( Dates.) som = Z (Date's;’ ~ mean( Dates ))2
. N . i

) uppoint, i= point curve, -

. - o
. ay ' ) ).g . 1 (ywprcdictr' point actpalmean)
+qt|1 - —,Total _ .. .~ 2]-Stpoint .- |1 + ' .
q .9 * means tp err (d+1)

sum

lopoint, := point cu;'ver
. N2
(year predict; — pomt actua]mean)

. oy ) : : 1
+ -} qtl1 — —, Total — 2|-Stpoint .- {1 + .
?( 2 ' means ) TN (d+1) " sum
Tmin_ local SB, = 490 o (Ref, 3.25)'

-.-') Local Tmin for this elevation in the Drywell

Curve Fit For Point 6 Projected to Plant End Of Life
. 4 _ 4

{
] T T
1200 -
)‘< X X x r
- '- . 1000 - - mpoint-= 4.456'10—.3
pointg
X X X
Tmin_lecal g
800 -
|
600 -~ -t
. ’ R Sa— 1 ]
i : _ 2000 C2010 2020 2030
A ) ) Dates )
" lopoint,,, = 1.02810° ear: .. = 2029107
pomnty, = 1. - YR predict,, = <000

OCLR00019664
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The section below calculates what the postulated individual -thickness would be if this point were to corrode .-
at-a minimum observable rate observed in appendix 22.

Rate min_observed =69 -

Postulated ;0 xnes *= point 6,~ Rate

min_observed (2029 - 2006)

 Postulated ypicyness = 9753 © - whichis greaterthan 1 min-local gg, =490

The section below calculates what the postulated corrosion rate necessary fo( the thinnest individual point to
reach the local required thickness by 2029. .

3

minpoint = 1.128 year prédict.,z =2.029-10 Tmin_local SB, = 490

1000-minpoint— Tmin_local gg )
2

required = '
q rate. {2005 - 2029) . required

rate, = ~26.583 "mils per year’

OCLRO00019665
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" Appendix 19 - Sand Bed Elevation Bay 15A
. 1 §
k|
October 2006 Data’
. { 1]
. The data shown below was collected on 10/18/06. - . R BT
. N N , ) . ) . . 1 . L. ..
_ 3 . A : e i
page := READPRN( "U:\MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SBiSA.xt” ) - . R .
: o '. . ) ) ) ] , A
Points ; i= show7cells( page, 1-,7,0 ) . ' :
. L L : o 'y
Poims = [ 118 1129 1136 1129 1146 1077 1049] - -, ' S
| ! ' ‘ . .
i L ' . ' t v . i
. o _ .
Cells := con7vert(Points 5,7, 1 1 ¢
¢ s._ con ( misg ) No pataCells = length( Cells) '
Cells = deletezéro gy Cells ,No papacells) o = .
The thinnest point at this location is shown below v

i int = min{ i : . .
minpoint ¢ mm(Pomts 7) minpoint = 1.049

QCLR0001 9666
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Mean a_rid Standard Deviation

Moyl = mean(Cells)  E gopual = 1121910° @ p = Stdev( Cells) O gotual = 4393

'Standard Error .

T actual ' !
Standard g7, =

S T . Stndard g, = 16.604
. S ] ,JNo DataCells A

Skewness

WY

. (No_DataCells)'z(Ceus — K acmal)

(Mo Datacelts = 1) -(Ne Daticetts = 2)*(0 actuat)’

v Skewness . = Skewness = -0.628

. Kurtosis

No DalaCt;,Hs'(No DataCells + 1)¢Z(Cells - B actual)4 '

1
_ Kuttosis := - : Cutacic < ' o3
o (No pagacetts = 1) (No DawmCelts ~ 2)*(N0 DataCelts = 3)*(© actual 4 Kurtosis = 4.623+10
3-(Ne paacetts = 1)2

+ . .
(No DataCells 2)-(No DataCells ~ 3).

OCLR00019667
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Normat Probability Plot

In a normal plot, each data value is plotted against what its value would bé. 1f 1t actually came
from a normal distribution. The expected normal values, called normal scores, and can be
_ esumated by first ca]cu]atmg ‘the rank scores of the sorted data.

, . ' K
_j = 0.. last( Cells) st := sort( Cells)
: !

Then each data point is ranked, The array rank capturés these ranks' o _ S _ o
=i 1 . Z(sﬂ:srtj)-r ) T :

. ra’:ki N ever SO ' o

. srt-srtj‘ v . , Vo - o

rankj' o ' : '

P rows( Cells) # 1
The normal scores are the corresponding pth percentile points fro_m. the standard
" normal distribution: .
x =1 | 'N_Sc:orej = mot[gonn(x) - (pj) .x]

OCLR00019668
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* Upper and Lower Confidence Values

. N . f . - e »
The/Upper and Lower confidence values are calculated based on .05 degree of confidence "a."

No ataCells = length( Celis )

@ = 05 - Toi= qt[(l - ;) No DataCells] Ta = 2365
r, o ' LQWC!' 95%Con = I{actua] - Ta————a-c—tL ) - LOWcrgso/ocon = _'1.082'103
' JN‘) DataCells’ '

. . 'U | — + Ta i actual '
Lo PPEr95%Con = Hactual + 10 === "Upper gsgcop = 1-160 10°
' _ S No DataCelis _
These values represent a range on the calg:ulate'd;mean_in which there is 95% confidence.

Graphical Representatlon

St.ieet No.
4of 14

' , - Distribution of the "Cells" data points are sorted in 1/2 standard deviation mcremenls  (bins) within +/- 3 standard

dewations

: Bin"s #= Make ping (p actual* © acmal)

. Distribution := hist( Bins , Cells) _
) Distribution =

The imid points of the Bins are calculated

e Bms + Bm
k:=0.11 : M:dpomts ‘( 2 SH-I)

- The Mathcad functlon pnorm calculates a poruon of normal dlstnbuhon curve based on a given-
mean and standard deviation

normal gyrye, pnorm(Bms +H actual+ actual)

- ’ : ' .nor'mal curve, *= pnorm (Bmsk+ 1 M actual + O actual) - p_"orm.(Bi“s_k'uactual-.o .actual)

normal ., . = No DataCells -normal ;v

OCLR00019669
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Results For Elevation Sandbed elevation Location Oct. 2006
. . ' N
Y

The following schematic shows: the the distribution of the samples, the normal curve based on the actual . .
mean and standard daviation, thé kurlosis, the skewness, the number of data points, and the the lower and

upper 95% confidence values. Below is the Normal Plot for the data.. N Lo
, |‘ , I| . . s v ) -
Data Distribution L ' : ,
5 T T T T . ' !
. ' ] ]
N d, ‘4 3 .
L N o - P actua =-1421010 L4
' 0 _ : 1
I S . o © actua) = 4393 ,
l. al- : _. — g . . .
.Bis'mtuu'on ' : _ (- ) ‘Standard error = 16.604
normal cyrve . ! T
' 2 . ) .' o - . _Skevyncss = -0.628 '
~ 1 Kartosis = '
al ~ | Kurtosis = —4.62310
f ! v

1000 1050 "o nso 1200 1250 -
- Mk_!paims. Midpoints . '
i ‘ s ' '
= . ' ‘= 1.16010°
@wer 95%Con = 1.082 10 Upper 95%Con = 1.16 ]0
Noxmnial Probability Plot
15 T T T T
) . ._ . . ) ) . ‘' .
1 - . The Normal
] ’ % Probability Piot
os b o _ - . andthe Kurtosis
) ‘% _ ' . this data is
o . : . - normally
N Scors; o - ) : C- "~ distributed.
XXX T T N X : .
05§~ -
: X
X
—-15 | I | | 1 L
" 1040 1060 1080 1100 H20 14D . 16D 1380
s
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) ]
Sandbed Location 15A Trend
} . | ] .. . » d2=0_
Data from the 1992,_1994 and 1996 (ref calcs) Is retrieved Point 19- : . '
v For 1992 . + Dates, = Day g, (12,8,1992)
page = READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\Data Only\SBlS_A.txt" )
: Points 5 := show7cells( page,1,7,0)
v
Data
, " Points; = [ 1.139 1145 1166 1162 1.136 1.102 1.083 ]
K . S
nnn = Icon7v'ert (Points_—, W7, 1) : No IjataCells = Tength( nnn )
Cells 1= deletezero ceus(nnn y No DB‘&CC"S)
Point 7 = Cells, L o
@ Point 'y = 1,083¢10°

“.méasured = mean( Celis ) ] meaéuredd = Stdev( Cells) 0 measured o
. d o Standard g 1= —_—
C - : IJN" DataCells
For 1994 d=d+1

pagé = READPRN( "U:\MSOFFICE\Drywell Progfam data\Sept. 1994 Data\sandbed\Data Only\SB15A.txt" )
| Dates, = Dayye'mw;m. 1994)
Points ; = show7cells( page,1,7,0) .
Data’
Poits; = [ 1142 1142 114 1134 1138 1064 1.04 ]

nnn = con7vert (Pomts 7,7, 1) NO DataCells = i_eng h ( non)

. * ‘ . . ) _ . . . |
Cells = deletezero (o (rmn ,No DataCells) Point 7, Cells, . 1 083010°
- . Point 7= o i
:= Stdev( Cells ) measured -

* P measured 3 = mean( Cells) o

measured . =

,JNo ljataCe}ls -
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1 ' ¥ K]
|
For1996 . . . amde1
pagé = READPRN( "U:\MSOFFICE\Drywel_l-Prog'mlﬁ data\Sept.1996 Data\sandbed\Data Only\SB15A.txt" -) - S
. . v . ’ . - ) . 0
‘16 : v b
Datesa B Daera,-( ? ! 1-6' ]996) ’ '. [ |' . ' : : ] B - . L |
Points 7 := show7cells( page,1,7,0) ' o
B : . . ) 0
) Data RS y ] ,
. . ' . A . -, '
Points; = [ 1141 1152 1136 1132 1152 1076 11}, . S
1 . : . .
' ]
. ) — )
nnn = con7vert (l"'omts—, » 7 l) No patacells = length( nom ) ) R '
_ e
Cells = deletezero oopg(nmn Noppacenis)  * | . 108310
! Point 7d = CellsG .?Omt7 = 1.04'103
! - ]
{ 11010
' : ' ¢ measuredd' ' f
B measured = mean(Cells) O noocieq (= Stdev(Cells)  Standard oo 1= et
d Cd : . - .
»JN° DataCells
For 2006 d =d4+ 10

page = READPRN( "U:\MSOFFICE\Drywell Progfam data\OCT 2006 Data\Sandbed\SBI5A txt” ) .
. Dates, 1= Day ye,( 10,16,2006)
Points 7= show7cells( page,1,7,0)

Data

Points 5 = [ 118 17129 1,136 1.129. 1146 1077 1049 ]

nnn = conTvert ([Points 7,7, 1) _ . c
: No pataCelts = length(nnn)

Cells := deletezero cells (nnn , No DataCells)
Point » = Cells
7 d 6

9 measured "

,J NO DataCeils

measured 3 )

R measurd, = mean( Cells) ~ © = Stdev( Cells)  Standard gy =

OCLR00019672
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: ]

Below-are matrices which contain the date w

Efror for each date

C-1302-187-E310-041 Rev.No. 0

{

,

] 3
.. 3] 1.083+10
1993¢10 g
' s . 1.04+10
u 1.99510° . Point 7 = 3
Dates = ) 1.1+10
1.997¢10° 3
) s | 1.049410° |
| 2.007+10° ]
¢
1_133.103 . 11.526 32'4?4
| aadt | . 43.196
S 1.114+10° Standard ;. = 16327 ® measured = | 95 595
¥ measured = 3 . 10.781 |, o
1.127-10 16.604 43.93
| 11214107 |
- Total means = rows(u measure_d) Total means = 4
lasf( Dates )
Ntm ) 2
SST = - ) (ﬂ measured, ~ mean(u measurcd)) SST = 199.388
' ' i=0
}
' last( Dates ) : _
SSE= Z (u measured, = yhat(Dam'pmcasured)i) - SSE = 180.532
i=0 '
last( Dates ) .
. : 2
SSR =" hat{ Dates, 1 _q) — mean{p ) SSR = 18.856
Z (y ( @casured_)i ( measured) ‘_

i=0

 DegreeFree g i= Total

MSE = _SSE
DegreeFree o
MSE = 90.266

StGrand . i= A\MSE

means ~ 2 _

DegreeFree g i= 1

: DegmeFrge ot = Total means — 1

| MSR= R MST = o o5T
DegreeFree reg DegreeFree
'MSR = 18.856

- StGrand o = 9.501

MST = 66.463

Sﬁeet No.
__aof 14 -

hen the data was collected, Mean, Standard Deviation, Standard

OCLR00019673
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0 . . . . ..
J [
F Test for Corrosion
4 1
o - MSR
= 0.05 actaul Reg MSE . - - . - ,
’ . A . R . .
me, reg = qF(l -a, Degre;eFree reg » DegrecFree ss) e .
1 ' 4 ; . [} . . * []
.F T actaULRcs v S
ratio_reg ‘"~ ————_F ) . S . .
criti¢al_reg . - v , A
: v : . ' .-
Fmtio _reg = e.o1 o K -
. : .
Therefore no conclusion can be made as to whether the data best ﬁts the regression moUel The figure
below provides a trend of the data and the grandmean, _ _
L e e o I ' A
i=0.Total poone— 1 ugrand mc:izsumdi = m_can(H measul‘ed_)
' + 0grand e acured '
0grand peasured 1= SV (M measured) GrandStandard grro; 1= m .
: ) ’ Total jeans . .
The minimum required thickness at this elevationis  Tmin_gengp = 736  (Ref. 3.25)
Plot of the grand mean and the actual reans over time -
T ; T 7 :
1100 |- -
M messured 1000 [~ _
o X X X -
e | Memod ooy '
Tmin_gen gg. .
800 |- -
1995 2000 2005 - 2010
~ Dates
 perand pepeureg. = 11240103 GrandStandard 1, = 4.076
S (] - .
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]
'

" To conservatively address the locatlon, the apparent comosion rate is calculated and cofnpal:ed to the
minir}\um re_quired wall thickness at this elevation v . '

m ¢ = slope (Date§ ) u.measured) mg = —0.404 Yp = intercept (Dates i mcasun:d) .._y b= 1.932 103_

The 95% Confidence curves are calculated

. : ' . '
oy =005 k= 2029 - 1985 ' =0. k -1
. . .

- Ye&T predict, = 1_985 + £2 Thick pregiee = ™M Y predict + ¥ b

'
t
1

Thick ;cmalmean = rﬁean( Dates ) sum = Z (Dal_w g mean( Dates ))2
. . ! . ’ - ’ 3 . ’

upper, = Thick

predictr
) . c ‘ . N ) y - 2 .
- (i 21 Totl 2) StGrand - 1 1 (e predicy, ~ Thick sctualmean)
© o+ qt{l - —,To - 2-StGrand - |1 + + 2 .
. 1 k 2 means .CIT (d-’-]). sum -
lowerf = Thick prediétf -
. . . - . 2
' oy _ : 1 (yearpredictf— Thick actualmcan)
4+ ~laqtfl - —,Total | oo — 27/-5tGrand .- {1 4- + i
- 2 o (d + 1) . " sum ‘

OCLR00019675
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: 110f 14
\ ., H
\
. . '
Y
L] ’ ]
Location Curve Fit Projected to Plant End Of Life ey
. . ’ ! [ : . N ] [ ]
. - ! - “ )
1300 — | T T S . '
. , ' 1
. _ . . ] . K] ]
= . . ) . ol Y
1200 —_— ) B Y
T ) [}
o) o PN A ' [} )
. o F o
Thick pregict 1100 |~ ' ] A . . D404 '

Tower ’ '

1000 |- , -1
B rmegsured . , \
-6
Tmin_gen g
o 900 [~ i )
800} : -
1
—s B
200 L I ! §] o

1930 1950 2000 -0 20010 2020 2030 . ' 1
Ye2T predict » YEBT predicts YERT predicts Dates, year podict : .

_ Therefore even though F-ratio does not support the regression model the above curve shows that even at the
lower 95% confidence band this location will not corrode to below Drywell Vessel Minimum required thickness
by the plant end of life.

The section below calculates what the postulated. mean lhxckness would be if this gnd were to corrode ata
minimum observable rate observed in appendlx 22,

Rate =69

min_observed

Postulated meanthickness = m:;.asured3 T Rate min_observed'( 2029 - 2006_)

Postulated meanthickness = 962157 which Is greater than

Tmin gengg = 736

OCLR00019676




Apbendix 19
]

C-1302-187-E310-041 Rev.No. 0

The foiloWing addresses the readings at the lowest single point '

/
Jast( Dates )
= : _ ; 2 :
,SSTpoint = .Z ) (Poxpt 7i mea.n(Pomt-,)) SST
. . i=0 )
last( Dates ) : : !
- b . 2
] SSE Poim = Z (Pomt 7, ylhat (Dates , Point 7)i)
i=0
) last(Dates) o b
- iy ' . 2
SSR point = Z (yhat (Dates,l’omt—,)i - m_ean(Pomt 7))
i'= 0 i
-SSE . SSR .\ nint -
MSE iy = —— Dot MSR oy 3= — POt
P DegreeFree DegreeFree .
MSE iy = 10374107 MSR iy = 319.786

StPoint oy = ,MSE point

StPoint ,,; = 32.204

F Test for. :Corroslon

MSR

F — point

actaul Reg ™~ T

- MSE point

F T actaul Reg

ratio_reg *~ "I_'.—__'-

- critical_reg
Fratio_n:g = 0.017

MST

" Sheet No.
12 of 14

point = 239410°

- SSE

. ' 3
SSE point = 2.074+10

SSR

point = 319.786

SST point

MST ————
DegreeFree o

point =

point = 798

Therefore no conclusion can be made as to whether the data best fits the regression model. The ﬁ'gure'
"below provides a trend of the data and the grandmean

OCLR00019677




Appendix 19

fn . = slope(Dates, Point :_
" point ( A 7)_‘.“’point’

The 95% Confidence curves are .calcul_ated'

Point o, ve = M point"YEAT predict + ¥ point

Point 5opalmean = mean( Datgs_)

uppointr' = Point curve, ™

lopoint, = Point curve,

Local Tmin for this elevation in the Drywell
Curve Fit for Point 19 Projected to Plant End Of Life

sum =

¢!

Z (Dates § mean( Dates ))2|-

. C-1302-187-E310-041 Rev. No. 0

t

“1.666 ¥ pojny 1= intercept{Dates , Bpitt 7)Y poje = 4395°10°

1'; ‘¢

Shee_t No.
" 13 of 14

o
+,qt(1 - _Zt,Total means 2)-StPointenJ~ 1+
. 4 i

1

. . [ 2
(y €4 predict, - Point ;crualmean )

+
(d+1)

sump

1

1 .

. s . 2
(ympredictf" Point actualmean) '

o .
t : .
+ ~fqt{1 ~ —, Total - 2>-StPoint {1 + +
( 3 ‘means err ' (d+ 1)

Tmin_local gg = 490
f

sum

(Ref. 3.25)

1400 r—
1200 |-
. Pointy’ )
XXX
Tmin_local gg 1000 ¥

800

L

2000 -

lopoint,, = 730.25

2010
Dates

yearpmdic,‘22 = 2.029¢10

2030

M point = 1666

' OCLR00019678
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140t 14

. The section below calculates what the postulated individual thlckness would be'if thls point were to corrode
~ata mlnlmum observable rate observed in appendxx 22.

Rate =69

min_observed *

Postulated ¢pi)nacs =Point 73— Rate min_observed"-(zozg - 2006)

Postulated _thicknes_s = 890.3 which is greater than Tmin_local 533 =490

The section below calculates what the postulated corrosion rate necessary for the thmnest individual point to
reach the local required thickness by 2029.

_minpoint= 1.049 . year predictn = 2.029'10 : - | Tmin__local SBzz =490

(lOOO-minpoint— Tmin_local gp )
' 22

) required ;. =

(2005 - 2029) " required 4, ==23.292  mils per year

OCLR00019679




Number of -

' Points
Bays Specified
1 23
3 8
5 8
7 7
9 10
11 8
13 19
15 11
a7 1
19 10
' ]
)
. Total ' 115
Highest rate
Thinnest reading

Projected thickness in 2008

C-1302-187-E310-041
Appendix 20

Data Reviewd. :
- No further Data under
action - Review
: ’ 23,
g
8
5
10
8
15
© 10
10
1 9

106

0.0335

. 0.602

based on the above corrosion ..

rate and a 20 uncertainly

0.515

T OO0 0000000

Data Point Sat Comments -

23
8

Page 1of 12

8-

10

8
15
10
10

9

106

5

OCLR00027872



£/8/200047100

Point

 BAY 1

Less than
‘0,736 in
1992

1 Yes
2 Yes
3 Yes
P

5 Yes
6 .

7 Yes

Vertical Horlzontal

D16 R30
D22 R17
D23 L3
D24 - L33 -
D24 L45
D48 Ri6
D39 RS’
D48 RO
D36 L38
D1g R23
D23 - R12
D24 LS
D24 L40
D2 - R35
D8 " L51
D50 R40
D48 R18
D38 L2
Das L24
D18 R13
D24 R15
D32 R13
D48 R15
Data obtalned from

Under Insids
Concrete

Yas
Yes
Yes
Yes
Yes
Yes
Yeos
Yes
Yes
Yes

Yes
Yas
Yes
Yes

Yes
Yes

NDE Data Sheels 82-072-12 hage 1of1
NDE Data Sheels §2-072-18 page 1 of 1
NDE Data Sheels 92.072-19 page 1 of 1

C13020r’ 1041

Under Inside
Floor -

Yes
Yes
Yes

- Yes

Yes
Yes

.YE:"
- Yes

Yes
Yes

——

Appendix 20

Under Wetted

Concrete

Yes
Yes
Yes

Yes
* Yes

Yes

1992 vaiue  Criterla

0.72
0.716
0.705
0.76
0.7
0.78
0.7

0.805 -

0.805
0.833
0.714
0.724
0.792
1447
1.156
0.795

0.86
0917

0.89
0.965
0.728

0.852

0.85

2006
NDE Data Sheet Value
0.5%8 1R21LR-022 0.71
0.598 1R21LR-022 0.69
0.598 1R21LR-022 0.665
0.698 1R21LR-022 0.738
0.598 1R21LR-022 0.68
0.598 1R21LR-022 0.731
-0.588 1R21LR-022 0.663
0.698 1R21LR-022 0.763
0.698 1R21LR-022 0.754
0.598 1R21LR-022 -0.824
0598 1R21LR-022 0.711 -
0.598 1R21LR-022 0.722
0.598 1R21LR-022 0.719
0.598 1R21LR-022° 1.157
0.598 1R21LR-022 1.18
0.598 4R21LR-022 0.795
0.598 1R21LR-022 0.846 -
0.598 1R21LR-022 0.899
0.598 1R21LR-022 0.865
0.598 1R21LR-022 0912
0.598 1R21LR-022 0.712
0.588 1R21LR-022 0.854 -
0.598 1R21LR-022 0.828
Max Delta
Rate

Min 2006 Thickness Value

Delta  Sat

0.010 Yes
0.028 Yes
0.040 Yes
0.022 Yes
0.030 Yes
0.029 Yes
0.031 Yes

0.022 Yes'

0.051 Yes
0.016 Yes
0.003 Yes

0.002 Yes

0.073 Yes
0.010 Yes

-0.004 Yes -

0.001 Yes
0.014 Yes
0.018 Yes
0.026 Yes
0.053 Yes
0.014 Yes
-0.002 Yes
0.022 Yes

0.021
0.073
0.003

0.685

Non Sat



¥28.20004100

BAY 3

Lessthan . . Under . Under
0.736In - Inside Inslde

Point 1992 Vertical . * Horlzontal Concrete " Floor

1 DS R63

2 D9 ‘R50

3 - D8 R33

4 D13 L5

5 D16 L8 Yes

6 . D15 . L5B Yes

7 D17 R4 *1 Yes

8 D24 Le"1 Yes
Data obtained from :

NDE Data Sheets 82-072-14 page 1.0 1
*1 - estimated from data sheet 82-072 page 6 of 8.

S

",

C-1302-Tor .0-041
- Appendix 20

* Under
Wetted

Concrete 1992 valueCriteria  NDE Data sheet

0.785
1
0.857
0.808
0.823
0.968
0.826
0.78

Value Delta Sat

2008
. 0.598 92-072-14 page 1 of 1 0,795
0.598 92-072-14 page 1 of 1 0.999
~ 0.598 92-072-14 page 1 of 1 0.85
0.598 2-072-14 page 1 of { 0.903
0.558 92-072-14 page 1 of 1 0.819
0.598 92-072-14 page 1 of 1 0.972
0.508 92-072-14 page 1 of 1 0.816
0.598 02-072-14 page 1 of 1 0.764
. Max Delta

-~ - ' Rate

Min 2006 Thickhess Value

0.000 Yes
0.001 Yes
0.007 Yes
-0.005 Yes

' 0.004 Yes

-0.004 Yes
0.010 Yes
0.016 Yes
0.004
0.016
0.000

0.764

Non Sat



518200047100

BAY 5
.Lass than
0.738 in
Point 1992 Vertlca!
1 . D40
2 D42
3 Dad
4 D44
5 D46
5 -D44
7 D48
8 D48
Data obtained from

" Horizontal -

R13*1
R3*1
R10*1
RIL7*1*2
RL11*1*2
L4

L24

- L28

_ NDE Data Sheels 82-072-16 page 1 of 1

Under

" Inside

Concrets

"Yes

Yes
Yes
Yes
Yes -
Yes
Yes
Yes

Under
tnside Floor

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

1 - Reference off the weld 62" to the right of the centeriine of the bay.
*2 The original data sheat is not clear as to whether this point is to the right or left of the wald
Therefore NDE shall varify this dimension.

Under
Wetted -
Concrete

Yes
Yes
Yes
Yes
Yes

- Yes

Yes
Yes

C-1302-3u—"  0-041
Appendix 20

1992 value Criteria -

0.97
1.04
1.02
0.87
0.89
1.08
099
1.01

0.588 1R21LR-019
0.598 1R21LR-019
0.598 1R21LR-019
0.588 1R21LR-019
0.588 1R21LR-019
0.598 1R21LR-019
0.598 1R21LR-019
0.598 1R21LR-019

’ 2008
NDE Data sheet Value

0.948
0.955

0.989 -

0.948

0.88
0.981
0.974
1.007

Max Delta

Min 2008 Thickness Valus

Delta 8at

0.022 Yes '

0.085 Yes
0.031 Yes
0.022 Yes
0.010 Yes
0.079 Yes
0.016 Yes
0.003 Yes

0.034

0.085

" 0.006

0.88



9/8/20004700

BAY 7

" Less than
0.738In
Point 1992 Verlical

D21
D21
D10
D10
D21
D10
.D21

~NDUO WA -

Data obtained from o
ge 1 of 1

NDE Data Sheets 92-072-20 pal

R39
R32
R20
R10
L6

L23
L12

Under
. Inside
Horizontal Concrefe Floor

Yes
Yes

" Yes
Yes -

- Under - Under

.

'

c-1302-i87 3041
Appendix 20

0.92
1.016
0.984

1.04

1.03
1.045

1

Concrete 1892 value Criteria ' NDE Dsta sheet

2008 o
Valus Delta Sat
0.598 92.072-20 Page 1fo1  Not Located
0.598 82.072-20 Page1fo 2 Not Located
0.598 92-072-20 Page 1 fo 3- 0964  0.020 Yes
0.598 92-072-20 Page 10 4 1.04  0.000 Yes
0.598 92-072-20 Page 1 fo § 1003  0.027 Yes
0.598 82.072-20 Page 110 6 1023  0.022 Yes
0.588 92-072-20 Page 1 fo 7 1.003  -0.003 Yes
0.013
MaxDelta  0.027
Rate 0.00183
&
Min 2008 Thickness Valua__ 0.984

Non Sat



1181200047100

BAY 9

Less than . Under
_ . 07380 : Inside
Polnt 1992 Vertical © Horizontai Concrefe
1 D21 R32 Yes
2 D12 R17
3 _ D18 ‘Re. Yes
4 ‘D21 R17 Yes
5 D36 L4 " Yes
[} D16 L30 Yes
7 D18 Las* Yes
8 D22, L45* Yes
g D15 L53 '
10 D32 L8 Yes

" Data obtalned from

NDE Data Sheets 92-072-22 page 1 of 1

* estimated from data shest 82-072-09 page 1 of 1

Under
Inside
Floor

Yes

Yes

Under
Wetted

a—

C-13021 3041
Appendix 20 .

Cencrete 1992 valugCriteda  NDE Data sheet

Yes

0.88
0.94
0.984
1.02
0.985
0.82
0.825
0.791
0.832
0.98

0.598 92-072-22 Page 1fo 1 -

0.598 92-072-22 Paga 1fo 2
0.598 92-072-22 Page 1fo 3
0.598 92-072-22 Page 1f0 4
0.508 92-072-22 Page 1 fo 5
0.598 92-072-22 Page 1fo 6
0.598 92-072-22 Page 1 fo 7
0.598 92-072-22 Page 1 fo 8
0.598 92-072-22 Page 1 fo @
0.598 92-072-22 Page 1 fo 1(

2006
Va_lue

0.958
0.934
0.989
.1.016
0.964
0.802
0.82
0.781

0.823

0.855

Max Delta

Rate

Min 2006 Thickness Valua

Delta: Sat

-0.008 Yes
0.006 Yes
0.005 Yes

0.004 Yes -

0.021 Yes
0.018 Yes
0.005 Yes
0.010 Yes
0.009 Yes
0.025 Yes

0.009
0.025
0.00179

0.781

Non Sat



887200047100

BAY 11

NDE Data Sheets 82-072-10 page 1 of 1

Vertical’

D20 -
D25
D21
D24
D32

. D27 .

D31
D40

Less than

: 0.736In
Point 1892

1 Yes

2

3

4

5

6

7

8
Data obtalned from

R29.
R32
L4
L6

L4

L22

R20 °

R13

Under
Inside
.Horizontal Concrete

Yas
Yes

Yes
-Yes
Yes -

Yes
Yes
Yes

Under
Inside -

‘Floor

Yes
Yes
Yes

- Yes

e

c-1302-487  0-041
Appendix 20

.Under

Wetted

Concrete 1992 valugCriteria  NDE Data sheet

0.705

orr

0.832

10.755

0.831

0.8

0.831

Yes 0.85

' 0.598 92-072-10 page 1 of 1

0.598 92-072-10 page 1 of 1
0.598 92-072-10 page 1 of 2
0.598 92-072-10 page 1 of 3

0.508 92-072-10page 1 of 4 -

0.598 82-072-10 page 1 of §
0.588 92-072-10 page 1 of 6
0.598 §2-072-10 page 1 of 7

*

2006
Value

0.7
0.76
0.83

- 0.751
0.823
0.756
0.817

0.825 -

Max Delta

Rate

Min 2006 Thickness Valus

Delta Sat

0.005 Yes -

0.010 Yes
0.002 Yes
10.004 Yes
0.008 Yes
0.044 Yes
"0.014 Yes
0.025 Yes

0.014

- 0.044
0.00314.
07

Non Sat



6482200041700

em— . i

) . - -
[

c-130215" 0041 o ©

A L ~ Appendix 20
BAY 13 - ' : : ) -~ T
Less than B © . Under  Under  Under . ' _ : -
. 0,736 in o Inslde Inside  Wetled : 2008 o
Point 1982 Vertical  Horfzontal Concrete Ficor ~  Concrete 1992 valueCriteria  NDE Data sheet - Value Delta Sat " Non Sat
1 Yes ut R4S - : 0.872 0.598 92-072-24 page 1 of 2 Not Located
~2Yes U1 R38 : 0.728 0.598 82-072-24 page 1 of 3 Not Located
3 D21 R48 Yes ) 0.941  0.598 82-072-24 page 1 of 4 0.923 0.018 Yes
4 - D12 R38 Yes o o 0.915 . 0.598 82-072-24 page 1 of 5 0.873 0.042 Yes
5 Yes D21 R6 Yos 0.718 ~ 0.598 92-072-24 page 1 of & 0.708 0.010 Yes
6 Yes D24 L8 Yes : : *0.655 - 0.698 92-072-24 psge 1 of 7 0.658  -0.003 Yes
7 Yes Di7 L23 Yes : 0.618 0.598 82-072-24 page 10f 8 0.602 0.016 Yes
8 Yes D24 L20 Yes . 0.718 - 0598 92-072-24 page 10f8 . 0.704 0.014 Yes
9 D28 R41 Yes Yes . 0.924 0.588 92-072-24 page 1 of 10 0.915 - 0.009 Yes
10Yes D28 R12 " Yes Yes ° 0.728 0.598 §2-072-24 page 1 of 11 0.741 -0.013 Yes
11 Yes D28 L15 Yes Yes -0.685 . 0.598 92-072-24 page 1 of 12 0.668 0.016 Yes
12 . D28 123 . ’ ) . 0.885 0.598.92-072-24 page 1 of 13 0.886 -0.001'_Yes
13 D18 D40 : ' . ) 0.932 0.598 92-072-24 page 1 of 14 0.814 0.118 Yes
14 D18 R8 ’ 0.868 0.598 92-072-24 page 1 of 15 0.87 -0.002 Yes
15 Yes D20 L9 ) 0.683 0.598 82-072-24 page 1 of 16 0.666 0.017 Yes
16 D20 L29 : _ ‘0820 0598 92-072-24page1of17 0814  0.015Yes
17 089 - R : 0.807 0.598 92-072-24 page 1 of 18 Not Locate
18 D22 R38 0.825 0.588 92-072-24 page 1 of 19 Not Locate
19 D37 R3B  Yes . 0.912 0.598 92-072-24 page 1 0f20. 0916  -0.004 Yes
0.017
. Max Delta 0.118
Data obtalned from . '
NDE Data Sheets 82-072-24 page 1 of 2 . Rate 0.00843

' Min 2006 Thickness Value 0.602




088220004100

BAY 15 -

Less than
: 0.736 in
Polnt 1902 .
1
2
3
S
6
7
8
9 Yes
10
"
Data obtained from

NDE Data Shests 92-072-21 page 1 of 1

Vertical

D12

D22
D33
D33
D286
D6

- D24

D24 -
D36

D24
D24 -

R26
R24
R17
R7
L3
L8

L7

L36
L40
L48
LeS.

Under
_ “Inside Inside
Horizontal Concrete Floor

" Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Under

Yes

Yes

Yes

el

—

C-1303-18, 0041

Appendix 20 -

Under
Wetted

Concrete 1992 value Criteria

0.788
0.829
0.932

0.785 .
. 085

0.794
0.808
0.77
0.722
0.86
0.825

NDE Data Sheet  Value
0.598 1R21LR-015 0.779
0.598 1R24LR-015 0.798
0.598 1R2ILR-015 0.935
0.598 1R21LR-015 0.791
0.598 1R21LR-015 0.855
0.598 1R21LR-015 0.787.
0.598 1R21LR-015 0.805
- 0.598 1R21LR-015 0.76
0.598 1R21LR-015 0.749
0.598 1R21LR-015 ~ .0.852
0.598 1R21LR-015 0:843
Max Delta
Rate

2006

- Min 2006 Thickness Value

Delta.  Sat

0.007 Yes
-0.031 Yes
-0.003 Yes
'0.004 Yes
-0.005 Yes
. 0.007 Yes
0.003 Yes
0.010 Yes
-0.027 Yes
0.008 Yes

-0.018 Yes -

0002

_ 0.031

© 0.00221

0.749

an Sat




188120004100

'BAY 17

Less than
0.736 In
Point 1902

Data obtained from

Vertical

D30
D12
D32
D&2
D36
D52
D38
Ds2 -
D27
D28
D21 -

Horizontat

R52
R42
R28
R30
R12
L6
L26
L40
R30
R1
R12

NDE Data Sheets 92-072-08 péga 10f1

Under
Inside
Concrete

Yes
Yes

Yes
Yes

Yes

Yes
Yes
Yes
Yes
Yes -

Under

Inside

Floor .

.~ Yes
‘Yes

Yes
Yes
Yes
Yes

»

cizuits. (0041

Appendix 20
Under
Wetted .
Concrete 1992 value Criteria
0.918
1.18
_ 0.808
Yes - 0.951
) 0.913
Yes . 0.992
0.97
Yes 0.99
0.72
0.83
0.76

0.909

0.598 1RZ1LR-021
0.598 1R21LR-021 0.681
0.598 1R21LR-021 0.804
0.598 1R21LR-021 . 0.983
0.598 1R21LR-021 '0.822
0.598 1R21LR-021 .0.909
0.598 1R21LR-021 0.97
0.598 1R21LR-D21 0.96
"0.598 1R21LR-021 - 0.97 -
0.598 1R21LR-021 0.844
0.508 1R21LR-021 Not Located
Max Delta
Rate
Min 2006 Thickness Value

"NDE Data sheet 2006Value Delta  Sat

0.007 Yes
0.469 Yes
.0.004 Yes
-0.012 Yes
0.091 Yes
0.083 Yes
0.000 Yes
0.030 Yes
-0.250 Yes
-0.014 Yes

0.041.

0:469

0.03350

0.681

- 10

Non Sat



288120004100

Ragmat

BAY 19

Less than

0.7361in
Point 1992

-—h b :
SO VONAOD LGN -

Data obtained from

Vertical

D30
D52
D33
D32
D53
Ds2
D39
D16
D18
D19
D20

Horizontal

R70
RE66
R49
R11
R2
L65
L12
RB3 -
R12
RO
L18

NDE Data Sheets 82-072-05 page 1 of 1
NDE Data Sheets 92-072-07 page 1.of 1

Under
Inside
Concrete

Yes
Yes
Yes
Yes
Yeos
Yes
Yes
Yes
Yes
Yas

Under
Inside
Flaor

" Yes

Yes
Yes'
Yes
Yes

. Yes

C-1302-187-E310-041

Appendix 20

Under
Wetted .
Concrete 1992 value

Yes

Yes
Yeas
Yes

N/A

0.932

0,024
0.955
0.94
0.95
0.86
0.869

0.793 .

0.776
079

0.598 1R21LR-020 0.904
0.598 1R21LR-020 0.821
0.598 1R21LR-020 0.832
0.598 1R21LR-020 Nat Located
0.598 1R21LR-020 0.932
0.508 1R21LR-020 Not Located
0.598 1R21LR-020 ©0.891
0.598 1R21LR-020 0.745
0.598 1A21LR-020 0.78
0.598 1R21LR-020 0.791
0.598 1R21LR-020 -0.738
Max Delta
Rate

Min 2006 Thickness Value

Criteria * NDE Datasheet 2006 Value Delta  Sat

0.028 Yes
0.003 Yes

0.023'Yes -

0.018 Yes

0.078 Yes

Yes -

-0.004 Yes
-0.001 Yes
Yes_
0.021
0.078
0.00557

0,738

.Non Sat |

11
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" Appendix 20 Page 12 of 12
] ‘ ) . v v
Internal Gnd 19A 2006 Data Dlstnbutlon . Lt
[ N S
10 T T —t——— ; ] - '
' ¢ :
' ' ' ' ) _. ) .. A
A - 1 Pactm = 806.578
. ' . . l'. " o
' \ R ~ % actual 62384 S
. R ln [ ' [ . -1 |
munon L .| A \ . ' | Stl“"da'dermrd = 8366 -
_T——— ' 4+ .\ = Skewness = —0.377
.- |- Kurosis = 0572 '
[
o 111 1 I p

600 650 700 - 750 800 850 900 950 1000
Midpoints, Midpoints :
'
Assumlng a normal distribution shown above over the the entire populatmn the percentage qof the population
.with a local area less than 0.648 inches is estifmated below. ) . :

100 -pt_lon'n("648 B actual o a&:tual) = 0.55118%rcent -

Assuming a normal distribution shown above over the the entire populatlon, the percentage of the population
- with a local area less than 0.602 inches i is estimated below.

1100-prorm (602, gopua1+© actual) = 0.052020ercent
_ Assumlng a normal distribution shown above over the the entire population, the percentage of the populatton

with a local area less than 0.490 inches is estimated below

160-prom (490 1 penal+ O acmal) 1840824416 Percent

OCLR00027883
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Appendix 21- Location 11C Sensitivity Study without 1996 data

Sandbed 11C

For Dec 31 1992

" The data shown below was collected on 10/18/06

page :=READPRIN( "UAMSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\DATA ONLY\SBI 1C.txt")

Points 49 = showcells(page, 7,0)

[ 0.941
1.105
1.091
Points 49 =| 0.847
0.845
0.541
| 0.603

0.839
1.044
1.175
0.845
0.829
0.817
0.893

" omn -:=convert(Points 49.7)

! ' The thinnest point is captured

The two groups are named as follows:

Data

0.806
0.997
1018
0.794
0.863
0.858
0.905

0917
0975
0942
0.833
0.87

0.839
0901

* Dates :=Day_yea.r( 12, 3;. 1992)

0776 0.86 0.926 |
1076 112 1.045
094 0.874 0.896
0.838 0.838 0.87
085 085 0.827
0876 0.879 0.854
0913 0.877 0.845 |

No DataCells = lenglh( nnn) nmn =Zero one(mm ,No DataCells: 43)

_ Point 5d =nnn

low 1ints :=LOWROWS (nnn, No ey, StopCELL)

NO [owCells <= length (l()w p_oims)

Cells !=deletezero Ce“s(nnn,No Cells) :

) Point g = 776

StopCELL :=2l No Cells -=length(Cells) .
high oings = TOPROWS (ann, No g, StopCELL)

No pighCells = 1ength (high pojnec)

low ;oints *=deletezero ey (low points' NO IowCe]ls)

L hehsuredd :=mean(Cells)

M measured & 908.83

yhigh measured, ‘= Tean (high poms)

. Ohigh ppeagureq 1= Stdev (high points)

chigh measured d

Standardhigh gproy =

’length (high points)

] measuredd =Stdev(Cells)

high points #=deletezero cells(high points» NO highCells)

9 measured "
:J No pataCeils

oW measured " = mcan(low points)

Standard ertor, =

clow measired, = Stdev( low points)

OlOW yeasured o

Standardlow emror =
d

length (Iow poims)

OCLR00027884
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9 of

For 1994 S ' : : di=d+1
‘page = READPRN( "U:AMSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\DATA ONLY\SB11C.txt" )
Poits 49 i= stiowcells(page, 7,0) ' Dates, :=Day y¢,,(9, 26, 1994)
Data

[0 0 0 0 0 085 0866]
0 0 1042 1005 1.036 1093 1032
1042 1085 0945 0938 0938 0.895 0.889
Points 49 = | 0.836 0846 0.795 0828 0833 0.843 0.869
0.823° 0.842 0.873 0.872 0.837 0.822 0879
0.855 0.836 0.862 0.824 0.872 0.857 0.823
L0866 0874 0899 0876 088 084 0.851 |

nnn = convert(Poims 49 7) _ NO pataCelts = length(nnn)

.Thé thinnest point is captured Point 5 :=nnn
- d

The two groups are named as follows: "StopCELL =21 No (s ©=length(nnn)

1oW points = LOWRQWS(rmn.No Cells» StopCELL) high points = TOPROWS (nnn, No gy, StopCELL)

No towCells = engh 19V pojoes) No pighcetls = length{high poines)
Cells = deletezero ceus(l'll'm, No Ceus) ) ) . ¢

Tow points = dqlete;erb cells(k’W points NO lowCells)

high |oints = deletezero ceyyq (high poines: NO highCelis) -

% measured -

JN" DataCells

tlow measured = mean(low point.s)

K measured, = mean(Cells) 6 eggureq 1= Stdev( Cells)  Standard error, =

. ﬁhigh memd = meau(high poims)

chigh g =Stdev{high _ . : '
igh heasured 3 ‘ ( gh pomts) clow measured, *= Stdev(low points)

ohigh yeasured 4

Standardhigh = measured |

error. - i . Standardlow o, =
] —— error
| length (hxgh pomts) : _ ¢ ..J length(low points)

clow

-, | - . OCLR00027885
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For 2006 ' . : o 0 d=del. 7
page :=READPRN("U:\MSOFFICE\Drywell Program data\Oct 2006 Data\Sandbed\SB11C.txt" )
" Points 49°= showiells(page, 7,0) | Dates :=Day year( 10, 18,2006)

Data

0 0771 0803 0912 0.767 0.858 . 0.886]
1056 1.046 0984 1094 1036 1.118 1.029
1073 1113 1002 0935 0942 0888 0.853
Points 49 =| 0.837 0836 0.79 0874 0334 0846 0838,
0.85 0825 0.869° 0.889 0.833 0.866 0.875
0.856 084 0.864 0829 0872 0.876 0.844
| 0.861 0.877 0.879 0885 088 0849 0.876

nnn = conven(Points 49 7) _ No pPataCells = length(nnn)
__The thinnest point is captured - Pointg =nmn , )
: . . aA .
The two groups are named as follows: - StopCELL =21 No o5 *=length(nnn)
oW poings =LOWROWS (nnn, No ¢~y StopCELL) high points = TOPROWS (nnn, No gy, StopCELL)

No :=.length low . o .
lowCells ( pomts) No highCells *= length(hlgh poims)

. Cells i=deletezero gy (nnn, No Cells)
1
1oW points *=deletezero cells(low points*No lowCells)
high poins = deleiezero cepg(high poings: NO pighcetts)

% measured "

error, T ————
d fN
0 DataCells

phigh . ‘=mean(high . R e mean{iow
&0 measured " ( ppmts) ulow measuredd- = mean(l9w points)

0 .mea'suredd' = mem(CellS) o measuredd =Stdev(Cells) Smndgrd

_°h'gh measgred A Stdev (h'gh points) clow measured, = Stdév(low points)

: thgh measured, * glow

- Standardhigh — ~ measured,,
error, "~ -

length(low pdiﬁts_)

: Standardlow
length(hlgh points) :

OCLR00027886
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Y of
Below are the r_esults
1993010
l?ates = 1_9_95_.103 _ C 776
9 007.103 Point5=1 0 .
: 767
13.414
Standard o . =| 11.742
N 12.843
908.83
¥ measured = | 894.238
898.25
93.897
O measured = | 82-191
' 89.898
1
_ _ 23.832
969.667 | _ 109.211 | Standardhigh o, _ = | 23.365
thigh [ eacured = | 982.214 ohigh 1eagured = | 87424 : 24623
~ lese3 |- 112.838 :
8s0.692] . 32.576 6.389
Mow peasured = | 85025 OloW reasured = | 23629 | Standardiow ry, = | 4.466

855.357 _ 23.008 4.348

OCLR00027887
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5' of

~ Total eanc :=rows(p measured) Total [ eans = 3

last(Dates)

- §ST= 2 ‘(ll measured, ™ mean(u 'measured))
: i=0 :

2

last(Dates)

: = anf 1
55T oy = Z ("10“’ measured, mean(ulow measured))
' i=0 :

' ast(Dates) |
SST pigh = Z | (,migh measured, = mean(jthigh measmd))’
' i=0 '

iast( b’_at,ts)

S 2
SSE:= 2 : (Ll measured, ~ yhat(Dates_,u mcasure_d)i)
i=0 . . ’

last(Dates) _

. ~ )
SSE [ow = Z (plow measured, ™ yhat(Date;, plow measured) i)
: C o i=0 '

last(Dates) .
L ca . 2
SSE pigh = Z _ (‘.‘h‘gh measured, ~ yhat(Dates,umgh measured)-l)
=0
last(Dates )

SSR = Z - (yha;(Dates.u measured)i- megn(u me;s“md))z
- 'i=0

last(Dates)' .
2

SSR low *= 2 (yhat(Dates,ulow measured)l‘ menn(pldw meaSured))
_ o y

last(Da;es) . _ :
~SSRy; gh = Z (yhat(Da_tes. Khigh measured) - mean(llhigh'measure'd,))2 |
- i=0 | -

1
-

=Total /... =2 DegreeFree . =1 -
_ DegreeFree o Total peans CETECTe reg ! ] Degrean_:e st :=Total means— !

OCLR00027888
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MSE t= ook
DegreeFree ¢

Standard g ror *=AMSE

SSR
DegreeFree ., g

MSR 1=

MST =00
DegreeFree

cme o ee i meeeNe eme et

' C-1302-187-E310-041 Rev. No. 0

SSE jow
DegreeFree ¢

Standard 16 ror (=A/MSE 104

Test the means with all points

SO [ O P

Sheet No.

6 ot

SSE pigh
DegrecFree o

MSE high =

Standard higherrpr = JM-SE higﬁ

SSR high

| MSR gy e IO MSR jigp =B
: Deg_meFree,eg . Degree]?reereg
S o MSTwe - 1o S high
low DegreeFree ¢ ' high DegreeFree ¢
F Test for:Corrosion
F .. MSR
“0:=0.05 actaul Reg " rop

F critical_reg = qF(l -a, Des'fe=FM= reg:Degreckree ss)

=032210 4

. T actaul Reg—__

Féritical_r g

OCLR00027889
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" Appendix 21

Test the low points

Test the high points

C-1302-187-E310-041 Rev. No. 0 o Sheet No.

-70f

F Test for Corrosion

MSR low

F A
actaul_Reg.low MSE ow

F critical_rég_ = qF(l -q, DegeeFreg regr DegreeFree ss) _

—~~attaul_Reg.lo
j _reg.l'ow"'T'——"‘

critical_reg

=5
F ratio_reg.low = 292910

F Test for Corrosion -

‘ ' _MSR pigh

F fop 2
actaul_Reg.high
MSE
high

F critical_reg *= qF(l - @, DegreeFreg g,.DegregFree ss)

B o actaul Reghigh

rafio_Teg.high '~ F

critical_reg -

=3
F ratio_reg high = 9.952¢10

- OCLR00027890
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Appendix 21 - Location 13D Sensitivity Study without 1996 data o
" The data shown below was collected on 10/18/06 '
~ Sandbed 13D- . _ _
Datafrom.1992to 2006 is retrieved. ' ‘ d:=0
‘For Dec 31 1992 ' ' '
page :=READPRN("U:MSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\DATA ONLY\SB13C-D.txt" )
Points 49 i=showcells(page, 7,0) . ' Dates, '=Day yoq (12,31, 1992)
_ Data : o
[1.064 1.117 1.134 1103 1.105 1106 1.i17]
0949 1.081 1 1.054 1151 1118 1121
0984 0948 0.868 0834 0979 .1.048 1.067
Points 4o =| 0963 098 '0.893 0855 0913 0981 1012
0957 0.958 0.869 0.879 0917 0913 0911
0963 0.948 0.895 0.838 0915 0.862 0905
| 1.016 0918 0927 092 0918 0.825 0.824
L4 mn::conveh(?oihts 407 Nogggi=length(nnn)
Point 49 ©=nnn,g Point 49 = 824
) The two groups are namef.i as follows: Botstar ;=28 .'Smptop =16
oW points = LOWROWS(nn, No pygyycely- Botstar) * - high oy, 3= TOPROWS(nnn, No pgacelts: Stoptop)

5

high points :='Add(nnn,No DataCells 19- length (high poims) ,high poims)

high points :_=Add(pnn, No pataCelts: 20, length (high points) +high poims)

high points = Adq(mm, NO pyaeaCeltss 21 length (high poi,'“s) ,high p(,ims)

" high points = Add(nnn,'No DataCells» 22, length (high poims) ,high poims)
high pgings *=Add (“n“ 1NO DataCelts: 27 length (high points) ’ high points)

high points :=Add(“""' No pyataceits: 28 length (high pbints) high poims)

OCLR00027891
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C} of

i low points = Add(nnn,Nq DataCellst 17+ length(_low points)'mw points)

fow points :=Add(nnn. No DataCellé» 18,length (lpw points) Jow points)
oW points *~ Add(nnn. No pataCells 23, length (‘9"’ poinE) Jlow poin'ts)
low points = 'Add(nnn,No DataCells» 24, length (low points) JJow poims)

low points = Add(nnn, No DataCells’ 25, length (]OW points) low points)

16W points = Add(nnn, NO pgyaceqys: 26. length (tow poims) Jow o oints)

Cells *=deletezero cejys(nn, NO cyys)
high o 1= deletezero coprg (hig‘h points* l_ength(mgh p_oi;ns))

10W points ‘= deletezero ey (low points'_leng“_'(k’w'poims))

: ' c
i1} measuredd s=mean( Ct_:lls) G me:'lsuredd :=Stdev(Cells) measured -

Standard error. =

d
ql No pataCells

. : := - h- . . :
phigh geasured 4 mean( igh pomts) flow oo cured :=mean(low poims)
t . . d
. ohigh meagured, StdeV_(hlg_h points) SIOW meqsured = Stdev(Iow poinge) i

ohigh measured ’

- Standardhigh g ror = O1oW measured,

4 - : " Standerdlow . i=
! th{hi . S : €rror .
’J eng (-'ghpmms) . : d Jler_ngth(low poin )

OCLR00027892
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For 1994

C-1302-187-E310-041 Rev. No. 0

Sheet No.

’D of

di=d+1

page =READPRN("U:AMSOFFICE\Drywell Progrém data\Sept.1994 Data\sandbed\DATA ONLY\SB13C-D.txt")

Points 4q :=showcells(page, 7,0)

[ 1.1
0944
0977
Points 49 =| 0.943
0.951
| 0038
| 0956

1114

1.075.
10941
0973

0.911
0.942
0911

nnn :=convert (Points 49,7)

Daia

111 1.078

0.995

0.834

0.879
0.871

0.894-

0.922

1.015
0.827
0.847
0.873

0.924

0.875

1.062
1.003
0992
0915
0923
0915
0918

Dates, :=Day yeq (9,26, 1994)

1.103 1.113]

1.112 1.125
1.033 1.028

0974 0986 |

0.903 0.889
0.859 .0.877

- 0.825 .0.811 ]

No pataCeils = length(nnn)

Point 49d =nnn,,

The two groups are named as follows:
1

oW poings SLOWROWS (nnn, No pyyeacejtss Botstar)

Botstar =28

"No Cells *= ieligth(nnn)

Stoptop =16

high points ‘= TOPROWS(nnn, No p¢, e Stoptop)

high points. = Add(rinn. No pataCeltls: 19 lengl.h(high points) »high poims)

high points *= Add(nn_n,No. DataCells’ _2'0,. iengﬂi (high points) »high points)

_ high bo'ims = Add(nnn, No pataCells» 21 length (high poims) ,high poilits)

high points = Add(“m_" No pygacelts» 22, length (high points) +high poin(s)

l_ﬁgh points = Add(nim, No pataCells: 27. length (high points) +high points)

)} high i = Add(nnn, No g et 28,

length (high poims> ’ hifgh points)

OCLR00027893
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Sheet No.

i

o low points :=Add(nnn,No DataCells’ l7,length(low poims) JJow points)

" low points :=Add(nnn,No DathellS' lS,length(low poixxts)" low poims) '

oW points = Add (nnn,No DataCells» 23» length (low poims) Jlow points)

low points :=Add(mm, NO DaraCelts: 241 length(low- poims),low poims)

10W points = Add(nnn,No DataCells» 25, length (1ow poims) Jow poims)

IoW poings = Add (nnn,No DataCells? 26+ Iength(lqw points) Jow points)_

Cells :=deletezero celts(nan, No Cells)
high poings *= deletezero cepio(high points, length(high poinec))

low poiﬁts =deletezero cells(low points’ lep_gth(low points))

t

i mea_suredd = mgan(Cells)

o measured = S@ev( Cells)

khigh easured y = mean(higﬁ points)
ohigh measured, *= Stdev(high poins) -

chigh measured y

or, *

d 'Jlengm(high_ points)

Standardhigh

% measured y
Standard g o =

d .
4\] No pataCelts

plow measured, = mean(low points)
alow measured, = Stdev (lqw points) .

S alow measurcdd
Standardlow ¢rey 1=

length(low pdims)

OCLR00027894
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For 2006

page :=READPRN( "U:\MSOFFICE\Dryweli Program data\OCT 2006 Data\Sandbed\SB 13C-D.txt" )

Points 49 := showcells(page, 7,0)

[ 1.114
0.95

0.986
Points 49°= 1.005
0.96

0.944
1 0.996

L1137
1.041
0.95 .

0977,

0.507
0.947

0.939

nnn = converi(P.oints 49 7)

. Point 49d =nnn,g

C-1302-187-E310-041 Rev. No. 0

Data

1.132
0.999
0.837
0.878
0.874
0.897
0929

The two groups are named as follows:

l pomts

1.083
1.061
0.833
0.851
0.874
0.887
0.958

1.068

1007

0.949
0.911
0915
0.92

0.944

Date§ d =Day year(g.' 23,2006)

1.106 1.119]

L1I7 L1
1088 1.085
0958 0997
0916 0.905
0.865 0.892

0.832 0.821]

No pataCells = length(nnn)

Botstar ;=28

—LOWROWS (nnn No DataCells* Botstar)

high poines = Add(mm.No DataCells: 195 length(high Poim_,‘) Lhigh poims)

* high poings = Add(nnn.No DataCells: 20, length (high poims) /high pbints)

7

high points *= Add(nmn, No Damceus,Zl length(hlgh pmms) high pmms) '

‘high pomts Add(nnn N° DataCells 22, length (hxgh pomts) h’gh pomts)

“high poines = Add(nnn,No DataCells+ 27 length (high p'oim) Jhigh points)

ik points = Add(na, N0 Dt 28:length (high poins): hgh poins)

low boints ¢ "Add("““ No pataCelts: 17, Iength(low points)'l°w points)

OW points = Add(“"“' NO pataCells: 18; length (l°‘” points) Jow point_s)

Stoptop =16

Sheet No.

IL of

di=d+1 -

* high ;oins = TOPROWS (nnn, No DgtaCells Stoptdp)

OCLR00027895
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10W points = Add(nnn, NO pataCells: 23+ length(low poims) ow poin )
low i)oints = Add (nnn,No DataCells» 24» length (low poims) ,low points)
oW points = Adc_l(“m'N° DataCells+ 25+ length(lmfr points) low points)

10W points :=Add(nnn,No DataCells 26 length (low poims).low poims)

Cells :=deletezero .o (nnn,'No Cells)
high 5oints = deletezero coyj (high points: length (high_ pbints))

lmjv points = deletezerd cepg (low points’ length(low points))

S measured ’

JND DataCelis

tlow measured, = mgan(lo‘w poihts)

u measuredd = mean(Cells) . v} measui'edd +=Stdev( Cells) Standard o o 1=

ihigh measured,, = mean(ﬁigh poims)

ohi :=Stdev (high i ec)- '
igh measured 4 ( 'sh pomts) olow measuredd 1= Stdev (Iow points)

ohigh mea'sun':d'd

' i o : ' oloW measured
| Standardigh error, Jey— Standardiow gprgp 1= et
( pqmts) o i ’]ength(low points)

Sheet No.
l j of

OCLR00027896
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Below are the results

o 972.755
P measured = | 958898
968.184

1.055010°

llhlgh measured © 1.037'103

L roamme®

906.037

oW eacired = | 894926
- | 904.037

C-1302-187-E310-041 Rev. No. 0

Sheet No.

/Y of

1.993010°
Dates =| | gg5e10° 824
2.007.]03 Pomt49= 811
821
13307
Standard 7o, = | 12681
12877
93,149
O measured =| 88766
' 90.136
14122
_ | 8623 Standardhigh o, = | 13.554
ohigh rmeasured =| 63573 1359
64.111 -
| 46.682 o 8:984
OloW [ epeured = | 42.624 Standardlow o, =| 8.203
46.499

8.949

OCLR00027897
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o - - _'__-l)/Of

Total [peqng -=TOWS (u measured) Total peans =3

last(Dates)
2
SST:= Z (ﬂ measured, ~ mean(u measured))
=0 . o
last(Dates)

o ] 2.
SST jow = Z (plow measured, meaq(plow measured))
' i=0 :

) Jast( Dates) .
© SSTyen = Z (phigh measured.~ mean(jthigh mmmd))z

: last(Dates)

- g 2
SSE = Z (u measured, ™ yhat(Dates,u measured)l) :
' T i=0

l_ast(Dates)

' ) 2
SSE gy = Z (m°w'measuredi' yhat(Dates,plow measured)i)
Ci=0 v

last(Dates) _ _ .
S_SE high = Z (Phlgh measured, ~ yhat(Dates,uhlgh measured)i) .
. i=0 : : .
last(Dates) : . K
18 . _ .
-SSR :=  Z (yhat(DaF“'n_measmed)i-_ mean(p mcasured))
i=0 : S .
last(Dates) o o
&  SSRygy = Z (yha_t(Dates,ulow measured)" megn(plqw me’asqrcd)) _
‘ . i=0 .
_ last( Dates) : - _
SSRuia = T‘ {vhat/Dates. uhigh —......_ +Y ~ mean({uhich _.-;-..___.-'\\2

OCLR00027898
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T oomgn ) \‘

i=0

DegreeFx_ee-ss :=Total means ™ 2

 MSE=——F
- -DegreeFree o

 Standard grrer t=y|MSE

_SSR

MSR:=——
DegreeFree reg

SST
DegreeFree

Lod - msT=

C-1302-187-E310-041 Rev. No. 0

e o momwew), v

DegreeFree [, '=1

g*=

MSE W=
low DegreeFree s

Standard 1o error :=4J MSE 15y, -

Test the means with ali points

Test ghe low points

Sheet No.

“ of

e mcasmt:u;,

DegreeFree ; :=Total 1

means

SSEpign

M i eatiee

Standard higherror = "MSE high

. SSR | SSRy;
| MSR gy Fe 2 MSR pjgp = BE
DegreeFree reg’ DegreeFree reg
SST SSTy;
MST gy 5 MST gy =028
DegreeFree , DegreeFree ¢,
F Test for Corrosion

. " F .= MSR
a:=0.05 actaul_Reg ° _—_'MSE

F critical_reg ‘= aF(1 — @ DegreeFree oo, DegrecFree ;)

F

ratio_reg ‘= F

ratio_reg

F actaul_Reg

critical_reg

= 3.736°10

F Test for Corrosion

OCLR00027899
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T F, - =
actaul_Reg.low SE
_ MSE oy

F critical_reg = qF(l - @, DegreeFree .., DegrecFree ss)

i

F

= 3.63°1¢/

ratio_reg.low

. Test the high polnts’
" FTestfor Corr'dslon

MSR ¢
F actaul_Reghigh :=_—MSE tugh
high

- F critical_reg = qF(l — a,DegreeFree l.t,_g,DegreeFree ss) .

F —_._¥actaul_Reg hi
tio_Teg.high <
/ _ critical_reg

' -5
F ratio_reg.high = 202410

OCLR00027900
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Appendix 21 - Location 17A Sensttivity Study wlthoui 1996 data d:=0

i llected on 1
For Dec 31 192 The data shown below was colle . on 0/1_8/06

page :=READPRN( "U:\MSOFFICE\DrYweli Program data\Dec. 1992 Data\sandbé’d\DATA ONLY\SB17A.txt" )

P91nts 49 ‘=showcells(page, 7 .:J):ta D.ates.d':.f-Day year( 12,31, 1992)
[1.159 1153 1158 1138 1127 1169 1.167]
1121 LIS5 L1201 1143 1125 1151 112
1071 1095 L112 LI15 1097 107 1053
Points 49 = | 102 0.995 0977 1.0§2 1.048 1029 0551
0976 0919 0.881 '0.935 0.871 0936 0.964
0.866 0961 0.892 0822 0.804 0946 0.991
(0934 097 0923 0925 0.871 0952 0986

nnn i= convert(Points 4% 7) . NO py,1aCells = length(nna) - onni= Zero Dm,_(nnn; No DataCells'43)
.Poil.lt'4od = Ilm’l:i.9 Point 40 =804
The two groups ara named as follows: StopCELL =21 No cejjs :=length(Cells)
low points =LOWROWS (nnn,No ceus,StopCELL) high poines = TOPROWS(npn,No Cels: StopCELL)
No =length(low _ . :
lowCells ( | pomts) . o No; ehCells = length(hxgh poims)

Cells :=deletezero ceyjo(nmn, No ceyys)

low points *=deletezero cells(low points' N0 low_C_elIs)

high pojnts *=deletezero cepjs(high points: NO pighCells)

L . o o
I measured, =mean(Cells) ¢ measured, *= Stdev(Cells) Standerd . 1= measured
S _ _ :
J No pataCelis
high measured, mean(h_lgh point_'s) '  plow me.asured ==.mean(low points)
. . . R d
chigh measured, = Sudev (h‘gh pOi'.‘.ts) S 0loW rreasured , *= Stdev (low points)
' ohigh meagured, - o '
' i = : d . oloW oeacured
Standardhlgh emory lensth/hi Standardlow g o = d -
eng ( igh POin!s) d ’length(low pOints) .

~ OCLR00027901
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(4
) di=d+1
For 1934
- page :=READPRN( "UAMSOFFICE\Drywell Program data\Sept.1994 Data\sandbedDATA ONLY\SB17A txt")
Points 49 :=showcells( page,7,0) - 'Détes 4 =Day year( 9,26, 1994)
Data
[ 1.163 1.146 1.158 1.141 1.136 1.168 1.172]
1022 1155 1122 1144 1128 1.157 1.133
1.121 1.088 1.108 1116 1.102 1071 1.055
Points 49 =) 0977 0.993 -0981 0989 1046 1.001 0.956
10962 0914 0.869 0.942 0.877 0938 0962
0.861 0.963 0.894 0.82 03809 0.947 0984 .
0927 097 0866 0.895 0.893 0956 0953]
mn::cdﬁveﬂ(?oints 49,7) ~ No'paacells = length(nnn)
Point 4o ‘=nnn
_4()d 39.
The two groups are named as follows: StopCELL :=21} ' No g5 *= length(nnn)
" 10W points 'SLOWROWS (nan, No ey, StopCELL) high poings = TOPROWS (nnn, No ey, StopCELL)

No lOWCCuS = length(low pOin(S) No hlghCells = léﬂgﬂ’l (high pOill‘S)

. _(_Zells =deletezero ce“s(nnn,No Cells)
1ow points ‘= deletezero coppg (l°‘” points: N0 lowCeIls)

 high ggin = d‘_’le“?w‘_’ (:ells(lligh pointsr N0 higthls)

L ' o o ' © measured ,
‘=mean(Cells) - °measuredd =Stdev(Cells) - . Standard error. = i

d .
JN° DataCells

nlow measured, *= mean(lo_w po_'ints)

P measured )

#high measured L mean(high boints)

ohigh :=Stdev(high : ' = St
' measured 4 ( pqmts) clow measuredd = Stdev(low po’ints)

" chigh '
measured
B 4 _ ) clow measuredd

. Standardlow =
’lcngth high 0 - emory
e ( pom ) . ’length(low points)

L)~ Standardhigh gy =
: . d

OCLR00027902



——

APPENDIX 21 | C-1302-167-E310-041 'Rev. No. 0 " " Sheet No.
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AD .
For2006 .~ . ” o | | di=d+1
page :=READPRN( "UMSOFFICE\Drywel) Program data\Oct 2006 Data\Sandbed\SB17A.txt" ) |
Points 4q := showcells(page, 7,0) _ Dates ; =Day yoq,(9,23,2006)
Data

111 1149 1154 LI38 113 147 - 1.169]

1121 1159 1114 1144 1.134 1148 "1.123

1068 1073 1.Il1 1114 1094 1.083 1053

Points 49 =| 0976 0991 098 103 1046 0994 095

' 0962 0926 0909 095 0.869 0938 0967

0903 0956 0.891 0.835 0.802 095 0963

| 0954 0972 0.877 089 0875 0.891 0945 |

nnn := conv_ert(Points 490 7)
No DataCelts *= length(nan)
Point 40d =nnn,
The two groups ére named as follows: StopCELL =21 No (g5 *=length(nmn)
1O poines :=L0WRQws(m,NoCe,ls,smpc_m) -  high oines :=TOPROWS (nnn; No ey, StopCELL)
. ,
.No =length(low _: . . ' — .
. lOWCE"S ( Pomts) -No hlghCE“S .—length(hlgh points)

Cells :=deletezero oy (nnn ,No Cells)

low points = deletezero cells(k’W points' NO lowCells)

 high poings = deletezero qcijg (high poings: NO highCeils)

; . - L ' ' O measured, -
=mean(Cells) * O measured, :=Stdev(Cells) Standard o0 1=

¥ measured d: . _ . I e -
T | | o _IJ DataCells.
thigh measured | = mean (h’gh points) plow easured = mean(l_oiav points)
. d

ohigh measured N Stdev (h"gh' points) . olow peaenred = Stdev (lbw points)
: ' - : . Ca !

chigh . '
measured
d olow reasured y

Standardhigh g rop :=-

= . Standardiow =
d . . : €rror
B dtengin (i i) o Jenet{iow i)

OCLR00027903
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- Below are the resulls

! measured =

1.022¢10

1.015-10

ithigh measured =

plow

measured =

3

1.017.10°

3

1.125¢10

w

112910

1.122010°

941.593.

93375 -

935.429

3

C-1302-187-E310-041 Rev. No. 0 . ‘ Sheet No.

2 { of
1.993+10° o
Dates =| 1 995e10° 804
2.00710° Point 4= | 809
802
14971
Standard o = | 15.472
14911
104.798
6 measured = | 108-306°
104378
1
| 7.221
| .18 Standardhigh o p, = | 6.827
' 33.194 ' : '
6137 ] 11.811
" 010 peacured =| 56659 | Standardlow gpro, = | 10.708

55.725 _ 10.531

'OCLR00027904
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Total poans = rows(p measured) ' Total [aans = 3
last(Dates) ) :
. - . )
S8T:= Z (“ measured, ~ mean(p measured)) ,
i=0 '
last(Dates)
o 2
85T g = 2 . (ulow measured, ~ mean(plow measuned))
i=0. : :
last(Dates)
- : ’ . . 2
SST pigh = Z ' (phxgh measured, ~ mean(phlgh measured))
i=0 . ) .
last{Dates) . -
. . : 2
SSE = Z _ (ll measured, ™ yhat(Dates,u meuured)i)
i=0 '
last(Dat'es') : .
o : . : 2
SSE jow = Z (plow meastzed ~ yhat(Dates,ulow me:'asured).)
: | : i
) i = 0 .
' .last(Daxes) : . .
w -\ H . 2
S_SE high = Z (“b‘gh measured, ™ yhal(l?atcs.uhxgh measured)i)
o i=0 '
iy ' last(Dates)
e ¥ " . . . 2
. SSR = Z 5 (yhgt(Dates,p measured)i‘" mean(]l measured))
' i=0 '
lact/Matac)

OCLR00027905
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xuax\uau;a,

SSR jow =
i=0
Jast(Dates)
SSR pign = Z

i=0

DegreeFree o :=Total 2

means

SSE

MSE =
: DegreeFree o

Staridard , . i=A/MSE

SSR

DegreeFree reg

MSR =

SST
DegreeFree .,

© Test the mearis with all points

F Test for No Cdrrosfon

: F . o MST
acta_ul_Gradnmean MSR- |

F ritical_GM = 9F(1 - @, DegreeFree oo, DegrecFree )

F

actaul_Gradnmean

MSE g, =

C-1302-187-E310-041 Rev. No. 0

(yhat(Dates. wlow measured)i - mean (NOW measured))

DegreeFree reg = 1

SSE jow
DegreeFree ss

. Standard y error % ’MSE low

Sheet No.

= 23 of

2

(yhgt(Dates,phigh measured) - mean(phigh measu;ed))z

DegreeFree o, :=Total 000~ 1

MSE SSE high
high-* DegreeFree o

Standard higherror :=»J MSE pigp -

SSR . SSR,.:
MSR low ! low MSR high :=—£h_.
DegreeFree reg DegreeFree reg
SST SST pion
MST 5y, =12 MST pigp = ER_
DegreeFree o, DegreeFree ¢,
F Test for Corrosion
| B . MSR
@ :=0.05 actaul_Reg ™ e

F

F_ .o :
ratio_GM F critical GM

ratio_reg ‘™~ F

F critical_reg *~ qF(l — @, DegreeFree reg’ DegrecFree ss) .

F actaul_Reg

critical_reg

OCLR00027906
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F. . =004 - o
ratio_GM ™ 7 __F_mﬁo_reg_o.mz

Therefore no conclusion can be méde as to whether the ata best fi regression model or the
grandmean model. However the grandmiean ratio is signific reater than the regression ratio indicating a
line without a slope may be the a better fit. The figure below provides a trend of the data and the grandmean

Test the low points

F Test for No Corresion ' F Test for Corrosion

MST 1ou

MSR low

MSE low

F 2 et ’ - [
actau]_Gradnmean.low * MSR 1y, . _ F actaul_Reg.Jow *=

F c:_-itical_GM = qF(l — o, DegreeFree reg’ Degr'eeFrge st') _ F ritical _reg = qF(l — @, DegreeFree reg' DegreeFree SS) :

: ~._Factaul_Gradnmean.low F - F actaul_Reglow
. F ratio_GM.low * F . : ratio_reg.low * TTF e
_ critical_GM

_ 1 _reg
Fopo o 1aw = 0.152 S ' ~ -3
ratio_GM_low : : F ratio_reg dw = 1:34°10

“The conclusion can be made that the low points best fit the grandmeanNmodelThe grandmean ratio Is
" greater than one. The figure below provides a trend of the data and the grandmean
. b

Test the high points

F Test for No Corrosion o : F Test for Corrosion

v MSThxgh

F actaul_Gradnmean.high * m MSR pipn
i

actauI_Reg hlgh m
i

crmcal GM* -qF(l -a DegreeFree reg DegreeFree ) F c'ritical_rég = qF(l ~ @, DegrecFree rege DegreeFree ss)

- F actaul Gradnmean.high
F critical GM

. F .
- . actaul"Reg high
F ratio_reg high*

F ratio_ GM.high *

F ratio_GM.high = 0.049 - -

.'Therefore no conclusion can be made as to whether the data best fits th regressjorf model or the
grandmean model. However the grandmean ratio is significantly greater than The regression ratio indicating a
line wnthout a slope may be the a better fit. The figure below provides a trend of the data and the grandmean

- OCLR00027907



For this location point 15, 16, 22, and 23 are over a plug (refer 3.22)

Ap;pendix 21  C-1302-187-E310-041 Rev, No. 0 ' .~ Sheet No.

2)/ of

Appendix 21 - Locatlon 17D Sensitivity Study without 1996 data
The data shown below was collected on 10/18/06

~ For1802. . _ Dates,; :=Day ye,,(12,8,1992)

page :=READP’RN("U:\MSOFF1CEDryweﬂ Program data\Dec. 1992 Data\sandbed\Data Onl\\SB17D.txt" )

Points 4q i=showcells(page, 7,0)

Data . ' ' l

[ 0.839 0.802 0.853 0905 0955 0.877 071 ]
0804 0.802 071 0.806 0737 0762 0.648
_ 1020 0814 0752 0802 0819 0737 0.668
Points 49 =| 1069 1.069 0748 0.803 0784 0.806 0.785
0809 0.845 0.845 0.816 0.846 0845 0.84

079 - 0.833 0.892 0.846 0.878 0.855 0.792
L0832 0896 0835 0.882 0886 0936 0.862 ]

. — (W . )
nnn ¢ q_onvert(Pomts 49,7) No DataCells t=length(nnn)

poim 13 :=nnnl3 i :
- point 13 = 648

nnn ?=Ze;o one(“"“' No Da_:aCelis- 15) nnn =Zero one(““n' NO DataCells: 16)

=T apr . o : _nnn =Zero nnn, No ,23
_nnn.-ze_roone(nnn.NoDmCe“s.zz) o one( ' DataCells )

. Cells i=deletezero gjjq (nnn. No DataCellS)

. . s 4 =Stdev(Cells) :
¥ measured, = mean(Cells) .~ measured, (Celle) % measured )

Standard gproy i=

d - e . .
JN° DataCells

 OCLR00027908
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For 1994 | | d=d+1

page :=READPRN("U:\MSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\Data Only\SB 17D.txt" )

.Date_sd :=Dayyw(9. 14,1994)

Points 49 = showcells(page, 7,0)

Data

[ 0.797 0.815 0.853 0.887 0925 0.878 0.696 ]
0.807 0.806 0.698 0.802 0.729 0.734 0.646
1008 0243 0.743 0741 0816 0.735 0.662
Points 4g = | 1.068  1.066 0739 0.812 0772 0.793 0.785
0.804 0.836 0.838 0794 0.853 0.828 0.842
079 0.825 0.885 0.847 0872 0853 0.795
| 0.827 0.899 0.826 0.863 0922 0934 0.335 |

nnn = conve'rt(Poin_ls 49 7). No DataCells *= lengm( nnn)

point 3d '.=.nm1l 3

For this locati‘on' point i5. 16, 22, and 23 are over a plug (refer 5.22)

nn $=Z€r0 gpe (120, No pgtaelss 15) nn =261 oo (A0, NO pgacepyss 16)

o #=2Zero DHG(m' No pataCells 22) nnn :=Zero om(nnn. No DataCelis’ 23)

Cells :-= dcletezeio cells (nnn, No DataCells) )

% measured y

lJ No pataCells

i measured, =mean(Cells) o measured, = s:.dev( Cells) | Standard -~ =

" OCLR00027909
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For 2006 d=d+]

. page =READPRN("U:\MSOFFICE\Drywel} Program data\OCT 2006 Data\Sandbed\SB17D.txt" )

Dates d =Day ygar( 10, 16,2006)

Points 49 :=showcells(page, 7,0)

Data

J 0849 0828 0861 0.894 093 0.888 0702]

0806 0.802 0717 0806 0.736 0.756 0.648

0998 0823 0.752 0733 0.822 073 0667

Points 49 =| 1072 1074 0742 0812 0.812 0.803 0.791
- 0814 0841 085 0816 0.852 0.856 0.869

0792 0820 0.888 0.846 0.888 0.855 0.8

| 0824 0.897 0.837 0887 0.391 0935 0886

nnn = convert(Points 49 7)

point l3d =nnon,

For this location point 15, 16, 22, and 23 are over a plug (refer 3.22)
nnn =Zero nnn, No 15 . _ o :
o qr.xe( _ l.)ataCells- ) non =Zero one("n_"'N" DataCells’ 16)

PR 1= 2500 one(‘m.“'y" DataCells22) :  non=Zero one(nnn, No DataCells’ 2.3)

Cells i=deletezero cells("m" No DataCells) -

¥ measured ’

/J No patacelts

pme;smedd =mean(Cells) O peasureq, *=Stdev(Cells)  Standard ermor, =

OCLR00027910
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Below are matrices which contain the date when the data was collected, Mean Standard Deviation, Standard

= for each date.
1.993¢10% .
: . 648
Dates=| } ggse103 | _ ,
) 3 - ) pomt 13 =| 646
2.007010° | e
[ 9214 64.496
_ 81722221 6 =| 66.133
| 800889 | - Standard error = | 9448 measured ~ | ™
. ¥ measured = . _ 0.476 66.335
818.6667 )
Total means * —rows(u measu:ed) _ Total | means = 3
last(Dates)
o 2
SST:= Z (P wieasured, ~ mea"(” measured)) :
- i . : SST = 44.305
last(Dates) _ _
. - o 2 . _ '
i=0 :
last(Dates) . ] .
e . _ ‘"2 . , o
ssRi= ) (yhat(Datm,u measured),~ mean( mmd))  SSR=1251
=0 . _ .
- chfeeF'reg s =Total pone— 2 ' DegreeFree reg = 1 . DegreeFree st = Total means ™ -1
MSE:=— SSE MSRi=—— SR MST = S50
- DegreeFree o ) DegréeFree reg DegreeFree 4

OCLR00027911
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MSE = 31795 MSR = 1251 MST=22152
StGrand =/ MSE StGrand ., = 5.639
F Test for Corrosion

F = MSR
a:=0.05 - actaul_Reg MSE

F critical_reg :=qF(l — o, DegreeFree reg’ DegreeFree ss__) ’

' P ,_Factaul_Reg
ratio_reg*” pr==———
""" critical_re€]

-3
F ratio_reg = 243710

OCLR00027912
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Appendix 21 - Location 19C Sensitivity Study wlthout 1996 data o
The data shown below was collected on 10/18/06 ' - d:=0

Data from the 199_2, 1994 and 1996 s retrieved.

Dates :=Dayy_ear(12-8' 1992)

page :=READPRN( "U:\MSOFFICI:.\DryweH Program data\Dec. 1992 Data\sandbed\Data Only\\SB19C.txt" )

Points 4q !=showcells(page, 7, 0)

For 1992 :
Data
0822 0757 0792 0994 0922 0979 0.931]
0.683 0.716 0.693 0.797 0.753 0.887 0.838
| 0815 0744 0879 0850 0856 0222 0.888
" Points 49= 0.785 0.65 0.713 0766 1.147 1.152 0.907
: 0.839 0.782 0.732 0.762 0.859 0.791 0.838
0.867 0833 0.88 0.756 03852 0.736 0.752
| 0.835 0.861 0.889 0.842 0.896 0.884 0.809 |

nmn :=;:onven(Poin_ts 49,_7)

No Damceus = length( nnn)

For this loéation. point 20, 26, 27, and 33 are over a plug (refer 3.22) '

nan 1=Zero °“°(mm; No pataCelis: 20) _nnn = Zero one(hm. NO pataCells 26)

o .nnn =Zero . (nnn, NO pyatacelies 33
. nan =Zero one(“n“'NoDataCells'27) One( DataCells ) .

Cells := deletezero ¢ (nnn No DaiaCells) :

- minpoint := mlp( Cells) minpoint = 650  Point o = Cellsn Pqihtm < 650
) d .

: - ey, O := Stdev( Cells) o
 measored, ‘=mean(Cells) measured O measured,

,J No pataCells

Standard p——

O’CLR00027913_ '
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For 1994 ' - | _ di=d41

pﬁge 1=READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1994 Data\sandbed\Data Only\SB 19C.txt;' )

Dates , :=Day year(g' 14,1994)

‘Points 49 :=showcglls(page, 7,0)

Data

[0.816 0757 0.82 0979 0904 0952 0917
0677 0738 0.694 0.798 0.762 0.897 0.831
_ 0.813 0.736 0.876 0.855 0.838 0.221 0.884
Points 49 =| 0.787 0.666 0.718 0762 1153 1.149 0.906 |
0.841 0.782 0.734 0.764 0.856 0.787 0.834

0.871 0.832 0.886 0.766 0.867 0.735 0.748
| 0.836 0.853 0.892 0851 09 0902 0831

nnn :=.coxivert(Points 49,7) NO pataCells -= length{ nnn)

For this location point 20, 26, 27, and 33_ afe over a plug (refer 3.22)

nnn :=Zero One(nnn. No DataCells_' 20) nnn =Zero one (nnn,No DataCells: 2 6)

- B - _ nnn i=Zero,_.(pnn,Noy ;33
nnn =Zero o“e(unn,No DataCells'27) one( : DataCeljs )

- Cells i=deletezero popyg (nnn. No DataCells)

_Pointyy :=Cells
21 d 21

% measured 4

error e ——
Sod N .
J O DataCells

¥ measured , = mean(Cells) % measured y = S.ldev(Cel.ls) Standard

~ OCLRO00027914




Appendix21 '  C-1302-187-E310-041 Rev. No. 0 . Sheet No
. - . 7L OF

For 2006 d:=d+1

page :=READPRN( "‘J:\MSOFFICE\I.)rywe'll Program data\OCT 2006 Data\Sandbed\SB19C.txt" )

. Dates g i=Day yw( 10,16, 2006)

Points 4q := .showcel]s( page,7,0)

Data

[0.809 0.768 0.862 1.059 0968 0961 092 ]
0679 0.745 0695 0814 0766 0.865 0.845
0.816 0.775 087 0871 0863 0  0.896
Poiits g9 =| 0.791 066 0715 0793 1.I51 1.164 0918
0.351 0.781 0733 0762 0.862 0.787 .0.796 |.
0.866 0.83 088 0757 0.867 0.75 0.753
| 0801 0794 0852 0.841 0901 0906 084 |

" pnni= d:onven(Points 49.7) - _
NO pataCells = length(ann)

For this location paint 20, 26, 27, and 33 are over a plug (refer 3.22)

mnn =Zero one (nﬂn' No DataCells' 20) nan :=Zero one(nnn'. No D‘atacens, 26)

v ' ' onn i=Zero nnn, No ,33)
nnn $=Zero one(r_'m'N" DataCells'27) . one( DataCells )

. Cells :=deletezero ce“s(nnn. No DataCells)

Ppint 2ld = Cells21

% measured 4

emor, T
d JN
0 DataCells

il measuredd ‘=mean(Cells) [\ mea.é,w'edd =Stdev(Cells) ', St_ahdard

- OCLR00027915
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Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard

‘Error for each date.

1.99310°
Dates = .1.995.103' 650
2.007'103 Point 2} = 666
: 660
1101 [ 77.068
819.156 ' ¢ =1173.396 |
! 8108 Standard oo = 10.485 measured .
M measured = | B19.889 11.303 79.123
823822 | " -
Total means £=r0ws(u mea_sured) Total pogne=3
 last(Dates)
— . 2
SST:= Z | (p measured, = mean(n_measumd))
" .
: last(Dates) .
3 . 2
SSE:= Z (u measuredif-yhﬂt(DateS-ﬂ measured),) SSE = 0.011
i=0Q . -
- last(Dates) .
- : D )2
ssRi= Y (vhat(Dates.t mezsuve), = me2n{k measured) SSR = 12585
. Te0 REaias :
" DegrecFree g 1=Total pun.~ 2 DegreeFree g =1 DegreeFree  t=Total o, — 1
= 5B MSRi=_ SR MST =551
DegreeFree g DegrceFre_e teg . DegreeFree o,
MSE = 0.011

StGrand g =l MSE

MSR = 12.585 - MST= 6.298

 StGrand ;= 0.104

 OCLR00027916
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éeldw are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard

Error for each date.
1.993+10°
Dates =| 1 995010° _ [ 650
2.007.]03 1. Point 21 =] 666
k _ 660
. : 1101 _ 77.068
819.156 _ . | 73.306
| s19.889 : Standard o7 = |-10.485 measured .
P measured = . 11.303 79.123
823.822 ; '
Total 1305 *=OWS(H megsured) Total eans = 3
last(Dates)
— 2
SST = Z (“ measured, ~ mean(u measured))
i=0 : . ' \
last(Dates)- . .
e _ ! 2
SSE = Z (l.l measuredi yhat(Dates.ll measuted)i) SSE = 0.011
i=0 . .
S iast(Dam) : : .
SSRi= Z (yhat(Dates,p measmd)l_ meany measmd))z SSR = 12.585
i=0 : S '
DegrecFree g = Total 1 pgns— 2 DegrecFree 1oy i< DegreeFree g, = Total o~ 1
MSEi=——b - M§RI=__ R MSTi=— 55T
- DegreeFree ¢ - DegreeFree reg . DegreeFree ¢,
MSE = 0011 MSR = 12.585  MST=6298
StGrand _=AMSE =  StGrand o, = 0.104

OCLR00027917
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F Test for Corrosion

: - MSR
0:=0.05 F gctaul Reg' MSE

F critical_reg :=_qF(l -a, Degr_eeFree reg’ DegreeFree ss)

The conclusion can be mads that the mean best fits the grandmean modei.

Therefore no conclusion can be made as to whether the data best fits the regressnon model The figure
below provides a trend of the data and the grandmean

Therefore the curve fit of the means does not have a slope and the grandmean is an accurate measure of
the thickness at thls locatlon

7:=0., Total mm— 1 . ‘pgrand measuredl = mean(p. m_easured)
Ugrand measured

ogrand peacured = Stdev (u measured) GrandStandard ermro _
: ' Total
means

- The minimum required thickness at this elevation is ~ Tmin_gen SB =736 (Ref. 3.25)

Plot of the grand meén and the actual means over time '

| I ] T T a T T

840 |- _ : _ ' : -

S0 X - - - - ~ =

B measured : :
XXX . 800 - . _ : ) o —
vgrand peacired - o ) :

. Tmin_gen gg )

] : -

OCLR00027918
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) 1 ) 1. L1 L
1992 199 . 199 1998 2000 2002 2004 2006 2008 2010

Hgrand peggured = 820956 GrandStandard g, = 1.449

OCLR00027919
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To_ conservatively address the location, the apparent corrosion rate is calculated and coiﬁpared to ths
minimum required wall thickness_at this elevation :

mg :=slo'pe(l_)ates,u meash;ed) ' mg=0.333 ' Yp = interceptI(Dates,u'measumd) . Yp=156275

The 95% Confidence cuwés are calculated

@y =005  ki=2029- 1985 £i=0.k-1

YOur predict, = 1985+-£2  Thick jreqicy M g Ve pregict Y b

Thick actualmean ‘=mean(Dates) sum:= (Dates g mean(Dales))2

i

. upper, 1=Thick predictf -

. 2
1 (year predict, ~ Thick actualmean)
+ +
(d+1) ‘ sum

. |
+ q;(l - -Et-.Total means— 2) ‘StGrand o+ [1

lowerf '=Thick

pred ictf

. 2
ey 1 (year predict~ Thick actualmean)
+-jqt|1- —Z-,Tota! means ™ 2} -StGrand er |1+ : .

+
(d+1) . sum

| OCLR00027920



Appendix 21 . " C-1302-187-E310-041 Rev. No. 0 S Sheet No

39 OF

Locatlon Curve Fit Projected to Plant End Of Life

900 T — T T

‘—E_W :
sty
%0 ' .
predict : : _ - - mg=0333
" upper [ ]
lower 200b : : ) a
B measyred
QO
Tmin_gen gp -
600 i ’ . =
500 - ! L 1 1 N
1980 1930 2000 2010 2020 2030

YeRF predict» YO8F predict: YE3r predict, Dates, year predic

" Therefore even though F-ratio does not support the regression model the above curve shows that even at ihe
lower 95% confidence band this location will not corrode to below Drywell Vessel Minimum required thickness
by the plant end of life. : : : .

OCLR00027921
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- Appendix 21 - Location 1D Sensitivity Study without 1996 data
The data shown below was collected on 10/18/06

. For 1992

Datgsd i=Day year( 12,8,1992)

page := READPRN("UAMSOFFICE\Drywell Program data\Dec. 1992 Data\sandbed\Data Only\SB1D.txt" )

Points 7 = sh_ow7cé1!s( page,1,7,0)

_ ‘Data

Points; =[ 0.889 1138 1.112 1114 1.132 1.103 1.126]

.nnn :=con7vert(Points; 77 l)

Point ; :=Points
1,=Poits 7,

No DataCells = length(nnn)

nnn :=Zero one(m"’ +NO DataCells: l)

| Cells i=deletezero oeyyg (B0, No patacelts)

! measured ’

=mean(Cells)

@ measuredd :=Stdev(Cells)

Point | = 0889

: S measured "

error, e
'JN" DataCells

Standard

OCLR00027922
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For 1994 _. | - o dEdnl

page= 'ﬁEADPRN( "UAMSOFFICE\Drywell Program data\SepL1994 Data\sandbed\Data Only\SB 1D.txt" )

Dates | 2=Dayyem,(9, 14, 1994)

Points 7%= show7cells(page, 1,7,0)

Data

Points;=[ 0879 1.054 1105 1119 1124 1088 -1.118]

nnn :icon7veﬂ(Points 77, l)

'No patacelts =length(nnn)
Point | :=Points 7.
1 : )
nnn =Zero one(mm +No DagaCeits: l)

Cells (=deletezero cells (m'm, No Damce“s)

o measured,

error,
d .
'J No pataCells

Standard

" measured, *= mean(Cells) © messured, ‘= Stdev(Cells)

OCLR00027923
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" For2006 di=del

page :=READPRN("U:MSOFFICE\Drywell Program data\OCT 2006 Data\Sandbed\SB1D.txt" )

Dates, :=Day yeqy( 10, 16,2006)

Points 4 = show7cells( page,1,7,0) -

Data

Points; =[ 0.881 1.156 1.104 1124 1134 1093 1.122]

non =con7vert (Pbints_ 7 7,1 ) No patacells = length(nnn)
Point ; :=Points
14 7o

nnn = Zero one(mm' No DataCells: 0)'

1
Cells := deletezero o) (ﬂnﬂv No DataCellS)
0.889

Point | = | 0.879
0.881

' "measunadd

error, - —m———
d ’N
°DataCell§

u measuredd '=mean(Cells) °_meésuredd = Stdev(Cells) Standard

OCLR00027924
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Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard

Emor foreach date. ~
1993010 : 0.889
Dates = 1.995.103 Point § =| 0.879
3 | - {0881
2.007¢10
- ' 13333
1.1208310° | . 5.039 Aaeser|
. B Standard o =| 10.05 - 9 measured = -
measured 10l 35.205 93.382
1.087710103
Total jeans = rows(u measured) - Total peans = 3
~ last(Dates) .
Vum . ’ 2
S8T:= Z . (“ measured, ~ mean(u measured))
i=0: .
las(Dates) )
R - 2 _ _
 SSE:= Z (u measired, yhat(Dates, measu,ed)i) . SSE = 131284
= 0 S
- last(Dates) o . x - '
. sSRi= Y (yhat(na:es.p- measured), ~ MeA(k meac md))z SSR = 422916,
i : : : .
i=0 . L :
DegrecFree g '="Total pqn - 2 DegrecFree g, =1 ' DegreeFree g, i=Total o, ~ |
MSE ;= SSE - MSR iz SR msTi=+ SST
DegreeEree ss DegreeFree ﬂ_ag _ DegreeFree o
MSE = 131.284 MSR=422916 MST = 277.1
StGrand . ==/ MSE StGrand gy = 11458

OCLR00027925
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F Test for Corrosion

F .= MSR
. 0=0.05 actaul_Reg* MSE

F critical_reg = qF(l — 0, DegreeFree ., DegrecFree ss) |

— F actaul_Reg
F ratio_reg* "
— critical_reg

F =0.02

ratio_reg

OCLR00027926
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" T-q following Mathcad Program {Iterate means) IS Used to perform the simulation for successfut corrosion test for tﬁé mean rates.

{ rate peans (Tar BCtRate: K 1992+6 inpuy Total means'n) =

—~—

ji0
Succesful Fest—0
while i<t

2

"| DegreeFree se“'Tmal-means“

DegreeFree reg™ 1 .

Dateje— 1992

Date'ﬂ— 1994

Date, e 1996

Datesﬁf 2006

Confidencee 6.95

F critical*~aF (Confidence, DegreeFree - Degréeere ;e)
j0 '

for observe 0. Total 1

means ™
[l‘ in =1 1992~ (Target pate) - (Date;- Daleo)]]
_Cellsjq—monn(&w.u inj’“ in puz)

P qest mean(CcHsj)
3 .

it
last( Date)
SSEe- Z (u test, yhat(Date, p test)k)z_
k=0 :

last( Date)
SSRe- - Z (yhat(Date,ll test)‘;" mean(}l ¢¢Sf) )3
k=0

MSEew—_SSE

-§ - DegreeFree,
MSRc---—-—-—-——--—.S_SR
' DegreeFree reg

F st R
actaul’ MSE
F actaul
F critical

m.¢- slope (Daie, N t&st)

F

ratio®”

| ,(Suc_cesful Frest™ Succesful prog+ l) if Froio> !

fe—i4 1

Succesful Ftest

OCLR00027927
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function required the followrng inputs: the target corrosion rate (Target . ), the 1992 calculated mean (p 1992): the target

ndard deviation (o mput)' the number of inspections (Total means) and the number of iteration (It).

~ For each fteration -

mpm)" retums an
array of *49° ' random numbers generated from a normal dlstrrbunon with mean of "y ; * andanda standard deviation of *g

" The function generates 49 point arrays using the Mathcad function "morm®. The function "norm(49, j ; in’ G

input

~ Each iteration wilt generate 49 point arvays for the years 1992 1994, 1996 and 2006.

The Input to the 1992 array will be 49, the actual mean (800 mils) which was determined from the actual 1992, 19A data
(reference appendix 10 page 10). and a target standard dsviation of o mput( 65 mils). This target standard deviation is the

average the of calculated standard deviations from the 1992, 1994, 1996 and 2006 data (see appendix 10 page 10). A
simulated mean (for 1992) will then be calculated from the simulated 49 point array.

The Input to the 1994 array will be 49, the valve p Jogz minus the target rate (in mils per year) times 2 (years; 1994-1992) and
a standard dev_iation' of 65 mils. A simulated mean (for 1994) will then be calculated from the simulated 49 point aray.

The input to the 1996 array will be 49, the valve p 1992 minus the target rate (in mils per year) times 4 (years; 1996-1992) and
a standard devlation of 65 mils. A simulated mean (for 1996) will then be calculated from the. simulated 49 point array.

The mput to the 2006 array will be 49, the valve y {gg, minus the target rate (In mils per year) times 14 (years; 2006-1992)
a standard deviation of 65 mrls A simulated mean (for 2006) will then be calculated from the simulated 49 point array. -

)e four srmulated means are testad for corrosion based on the methodology In section 6.5.9.2. The confidence factor for the
tost will be 95%. If the corrosion test is successful (the F Ratio is great than 1) then thal iteration is be consrder a successful
valid iteration and the terrn Succesful g, i increased by 1. :

End of lteraﬂon ' ' '
100 iterations are run at each of the input rates of 5, 6, 7, 8, and 9 mils per year. The resulting number of successful {passes
_ the corrosion test) iterations will then be considered as probability of observing that rate given the 19A data.

. The followlng Mathcad Program (run_lo_nme(trmes. rate,c mput,dates It, tolerance) runs the Iterate means Program 10 times and
retums an array( Srm) whlch documents the number of successful *F test* in each of the 10, 100 iteration srmulatlons

_ Rmrrr(Target Rater ! lQQﬁvU input,lnsoect_ions,lt) = Goodtestc—O
: je0
for teste 0..9

XXe— Tterate meahs(Target Rate'H 19929 input: Inspections.lt)

. Goodtestjo— XX
j—j+1
Goodtest
2

OCLR00027928 -
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The results of the simulations.are shown below using the following inputs

e =800 o, =65 Inspections =4 Iterations =100
< 1992 input 5 . .

 The simulation for 5 mils per year is input below  Target Rm: i=5.

' Runs (Target Rater! 19920 input’ Inspections, lterations)

Runs (Ta:get Rate’ u 1992+9 ix;put_' hnpectiom ,Iterations)

- The simulation for 7 mils per year is input below Targét Réte =1

.Runs (Target Rate’ it 1992 ¢ inputr Inspections, Ite_mtions)

' OCLR00027929
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The simulation for 8 mils per year is input below - Target e =8

Runs (Target Réte' i ,992.'6 input: Inspections, Iterations)

. ) " The simulation. for 9 mils per year is input below - vTarget Rm =9,

"Runs (Target Raté- ¥ 1997, ] input® Inspections, Itera;ions)

Therefore the observable rate that passes the corrosion test more that 95 times in 100 iterations approachas 7 mils per year. -
Defining a more precise rate of 6 9 mils per year satisfies the tests.

The snmulatlon for 6.9 mils per year is |nput below Target Raté =69

Runs(Target gare.H 1992+ inpur Inspections, lterations) =

OCLR00027930 -
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‘December 12, 2006

Mr. Francis H. Ray
AmerGen Energy Company, L1LC
Oyster Creek Nuclear Generating Station

- U.S. Route #9

Forked River, New Jersey 08731 0388

Sub_;ect: - Qyster Creek NGS Independent Technical Review of Drywall Thickness
Monitoring Program Ultrasonic Test Results.

References : (a) AmerGen Calculation C-1302-187-E310-041, “Statistical Analys1s of

Drywell Vessel Sandbed Thickness Data 1992, 1994, 1996 and 2006,” -
Revision 0, December 8, 2006

(b) AmerGen Calculation C-1302-187-E310-037, “Statistical Analysis of
Drywell Vessel Thickness Data,” Revision 3, December 11, 2006

Dear Mr. Ray:

In accardance with your request, MPR has performed a detailed technical review of the reference
calculations that cover the statistical evaluation of Oyster Creek drywell ultrasonic thickness
measurements taken over the period from 1990 to 2006. - The calculations report the current
mean thickness and projected corrosion rate of ultrasonic test locations in the sandbed region and
in areas at higher elevations.

Based on our review of the two calculations, we conclude the following:

. AmerGen has shown that all areas of the drywell monitored by uhméonié test meet
minimum wall thickness requirements with margin.

° In areas of the drywell demonstrating stanstlcally significant corros1on rates the
observed rates are small, less than 1 mil per year. =~ - .

'y Methods us_ed by AmerGen to estimate corrosion rates in areas with limited statistics
and no observable corrosion (in a statistical sense) are very conservative, and the
required inspection intervals based on these rates are conservative.

. e Al inputs to the calculations are accurate, assumptions are conservative, and results
are used correctly.

320 KING STREET -ALEXANDRIA, VA 22314-3230 703-519-0200 FAX: 703-519-0224 htip:/iwww.mpr.com

OCLR00027931



Mr. Francis H. Ray | - K -2- _ ‘December 12, 2006

We note that the calculations could be made less conservative and observed corrosion rates could
be estimated more accurately if individual locations in each grid array used for ultrasonic testing -
‘are tracked separately over time, rather than tracking the mean thickness over time for each

array. Corrosion rates at individual locations could then be determined, and an average rate
computed for the array of data. Upper bound rate data could also be determined. These
reﬁnements should be incorporated in future statistical evaluations of the ultrasonic test data.

"Finally, we note that ultrasonic testmg of wall thlckness in the sandbed area above the concrete

floor inside the drywell is probably not necessary, since the drywell can be examined both inside
" and outside for evidence of coating failure or corrosion. If no evxdence of coating failure or
con'osmn is observed, ulirasonic tests are redundant.

Overall, we concur that the reference calculations are complete and conservative. Please call if
you have any questions or comments on this letter.

Sincerely yours

{ /b,m

J. E. Nestell

cc: Pete Tamburo, Oyster Creek

_C-/sba— 157~ E3pomohl -
| Mo ©

_./.q‘ff(n'./-'l( &I

. fese 2 of L
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December 15, 2006

Professor of Mechanical Engmecrmg and Mechanics

-

| | | C-BBean g~ B3O - oy
D. Gary Harlow, Ph.D. o ' ' Ley. © :
149 W. Langhorne Ave. S _ N ﬁffgmﬂ;( By

Bethlehem, PA 18017 ’

610-758-4127 (office)

610-758-6224 (fax) . - | _ _
dgh0@lehigh.edu | - Peee 7 of S

Mr. Peter Tamburro
Exelon Corporation

Dear Pete:

* 1 have reviewed the methodology described in section 6.5.9.4 and Appendix 12 of AmerGen Cal .

caution C-1302-187-E310-037 Rev.3. I find the methodology consistent with standard statistical
methods The conclusions based on the methodology are accurate, and reasonable.

I have also reviewed the methodology described section 6.5.9.4, section 7 5, and Appendix 22 of
AmerGen Cal caution C-1302-187-E310-041 Rev.0. I find the methodology consistent with
standard statistical methods. The conclusmns based on the methodology are accurate and

: reasonable

Sincerely,

D.G. Harlow

* OCLR00027933
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Location: £JEVATION) 13’ . TOLIDE COMTAIOMELT o Y/ L
DRAWING o - o
BAY- 9D | L/ BAY- 154 v
A B ____cC ) £ F ¢ A 5 c D £ G
}- 1.005 1.053 .0.995 1.132 1.095 1.141 1.112 |- 0.869 0.842 0.856 0.845 1.019 0.987 0.926
2- 0.921 0.956 0.999 1.027 0.983 1.060 1.077 2" 0.805 0.826 0.771 0.823 0.858 0.847 0.790
3-.0.770 0.884 0.986 1.086 1.049 1.119 1,112 3. 0.745 0.896 0.803 0.764 0.752 0.764 0.819
4- 0.802 0.965.0.978 0,986 1,007 1.026 1.048 4 0.851 0.873 0.861 0.853 0.787 0.793 0,845
5-'00.969 0-967- 0--980 0-940 0.894 0-929 0.977 5. 0_868 0_793 0-849 O'-877 0.-799 0.8'47 0.830.
6- 0.959 0.855 0.971 1.018 0.982 0.971 0.943 6 0.822 0.798 0.866 0.918 0.825 0.775 0.843
7- 0.943 0.968 0.945 0.991 0.977 0.899 0.932 7- 0.840 0.834 0.762 0.793 0.879 0.865 0.862
o Bw-a VY  BAY-13D -
A B ¢ P E F G A B___.& D 3 £ G
)- 0.924 0.822 0.828 0.804 0.802 0.813 0.749 } 1,100 1.114 1.110 1.078 1.062 1.103 1.113
2- 0.805 0.826.0.836 0.823 0.824 0.791 0.790 2- 0.944 1.075 0.995 1,015 1.003 1.112 1.125
3- 0.728 0,758 0.866 0.738 0.773 0.677-0.760 3- 0.977 0.941 0.834 0.827 0.992 1.033 1.028
%- 0.734 1.052 0.809 0.804 0.798 0.851 4. 0.943 0.973 0.879 0.847 0,915 0.974 0.986
5- 0.811 1.091Y1.106 0.888 0.881 0.878 0,790 5. 0,951 0.911 0.871 0.873 0.923 0.903 0,899
G- 0.750 0.896]0.808 0.845 0.905 0.834 0.869 6~ 0.938 0,942 0.894 0.875 0,915 0,859 0.877
7- 0.839 0.868{0.906 0.881 0.874. 0.815 0.846 7. 0.956 0.911 0.922 0.924 0.918 0.825 0.812
Pve- | - ' 1/ '
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A B c D E F G . A B . D____E. £, é
' J- EMPTY EMPTY EMPTY EMPTY EMPTY 0.855 0.886 /- '1.126 1.132 1.133 1.140 1.142 1.131 1.140
2- EMPTY EMPTY 1.042 1.095 1,036 1.093 1.032 2> 1,097 1.106 1.089 1,141 1.129 1.119 1.129
3. 1.042 1.085 0.945 0.938 0.938 0.895 0.889 3. 1,063 1.025 1.046 1.067 1.096 1.080 1.097
4 0.836 0.846 0,795 0.828 0.833 0.843 0.869 4. 0.979 0,947 0.966 1.018 1.035 1.097'1.068
5- 0.823 0.842 0.873 0.872 0.837 0.822 0.879 5. 0,973 0.971 1.001 1.050 1.050°'1.066 1,029
6+ 0.855 0.836 0.862 0.824 0.872 0.857 0.823 6- 0.920 0.972 1.030 1.049 1.009 1.058 1.036
7- 0.860 0.874 0.899 0.876 0.880 0.840 0.851 -7- 0.903 0,958 1.013 1.031 1.004 1 052 1.076
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‘- 1.163 1.146 1.158 1.141 1.136 1.168 1.172 .-J-* 0.679 0,808 0.748-0.650 0.722 0.696 .0.727
'2¢1.122 1:155 1.122 1.144 1,128 1.157 1.133 e~ 0,778 0.767 0.820 0.739 0.743 0.723 0.766.
3- 1.121 1.088 1,108 1.116 1.102 1.071 1.055. : 3 0.770 0.794 0.885 0.756 0.796 0.833 0.785
k- 0,977 0.993 0.981 0.989 1.046 1.001 0.956 : 4--0.889 1.143 0.795 0.771 0.759 }
5- 0.962 0,914 0.869 0.942 0.877 0.938 0.962 ‘5. 0.868 3¢1.161 0.793 0,763 0.861
6~ 0.861 0.963 0.894 0.820 0.809 0.947 0.984 I G_- 0.945 0.767 0.81410.870 0.852 0.880 0.857
7- 0.927 0,9.70 o, 866 o 895 0.893 o 956 o 953 : 7- 0.._"888 0 799 0 808 0.847 0 880 0.854 0 975 -
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0.797 0.815 0_-853'0.887_ 0.925 0.878 0.696 i J- 0.864 0.831 0.831 0.918 0.897 0.868 0.796
0.807 0.806 0.698 0.802 0.729 0.734 0.646 i 2. 0.829 0.816 0.775 0.834 0.857 0.770 0.827
11.008 (0.243)0.749 0.741 0.816 0.735 0.662 i 3- 0.866 0.866 0.819 0.850 0.914 0.847 0.801
1.068 1.06610.739 0.812 0.772 0.793 0.785 4 0.811 0.815 0.750 0.845 0.752 0.769 0.754
0.804 0.836]0.838 0.794 0.853 0.828 0.842 -& 0,782 0.764 0,783 0.778 0.807 0.716 0.689
0.790 0.825/0.885 0.847 0.872 0.853 0.795 G- 0.825 0.785 0.883 0.888 0.931 0.818 0.745
1 0.827 0. 899 . 9.8'63. 0.922 0.934 0.835 Y 7- 0.863 0 817 O 930 O 821 0. 853 0.893 0.843
...... A . 5 c D.;-E. -f‘ G_ - . P _._...A._ B._CD . . F G_ ’
l--0.921 0.957 0.955 0.967 0.960 0.952 0.922------:'~~§‘--;f-- /- 0.816 .0.757 0.820 0.979 0.904 0.952 0.917
¢- 0.955 0.970 0,955 1,001 0.945 0.957 0.970 . . . . 2- 0,677 0,738 0.694 0.798 0.762 0.897 0.831
3 0.982 0.977 0.991 0.993 0.969 0.995 0.933 © 3- 0.813 0.736 0.876 0.855 0.838 0.221 0.884
4- 1.039 0.965 0.973 0.979 0.997 0.985 0.953 : 4 0,787 0.666 0.718 0.762 1.153 1,149 0.906
5- 0.959 1.002 0.953 0.942 0.943 0.975 0.906 5- '0.841 0.782 0.734 0.764 0.856 0.787 0.834
¢- 0.998 0.995 0.967 0.938 0.834 0.960 0.980 - 6+ 0.871 0.832 0.886 0.766 0.867 0.735 0.748
7 .1.027 1.008_ 1.011 0.992 1.038 0.993. 0.983 7~ 0.836 0.853 0.892 0.851 0.900 O_.9'0-2 0.831
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. - REPoeT & \RU\LR-00V Py {or 5
|General Electric _ _ ' “File Name: NA
- loyster Greek Ultrasonic Thickness Measuremenit - Date:] _1orer008
Nretueling Outage - {1R21 Data Sheet UT Procedure;] ER-AA335-004
_ Page 1 of 5 e . Specifichtion:|  15-3268227-004
| kaminer: Matt Wilson Level L ]Instrumeanype: Panametrics 37DL Plus
- (Examiner; Leslie Richter j | Level - Il |instrument No: 031125409
Transducer Type: DV 506 [seriat #: 072561 .| Size: 0.438°| Freg: 5 Mhz Angle: 0°
ransducer Cable Type: Panametrics Length: &' "~ [Couptant Soundsafe Batch No: . 19620 -
Calibration Block Type: C/S Step Wedge ' ] Block Number: CAL-STEP-088 : .
: : . SYSTEM CALIBRATION - L
INSTRUMENT SETTINGS | Initial Cal. Time Calibration Checks Final Cal. Time ,
|Coarse Range: 2.0" 10:00 SeeData |  SeeData - 1432
|Coarse Delay:’ N/A | Calibrated Sweep Range=  0.300" Inches 10 1.500" Inches .
[Detay Calib: N/A___[Thermometer: 246647 Comp. Temp:  72° Jgock Temp' - B1°
|[Range Calib: NA - | WO Number: R2080917 ;
finstrument Freq. NA | Total Crew Dose Drywall Contamment Vesssl Thldmm Enmlnnﬂon
{Gain: 67 db mr . Internal UT Inspections. - :
_‘emplate aligned to V Stamps. : A B CDETF G
lck dings tak le ) Q0000
. 4 87-E 041 ‘ickness readings taken at holes 2
c 1307-187-E310.04 located In template. _ ) 19 00O O
ATTACHMENT _L i s |30 O000O0
page [ o s | __ 14000000 0¢F
L tocationiD | ) Bay 8 | Elev. | 911°3" sO00000O0
: A B ] € | D E_ F G ToX®)
. I '1.006] 1.066 | 0.885 | 1.133 | 1.132 | 1.136 | 1.101 7g o 8 O O O O
( Y2 {0888 0927 | 1.067 | 1,037 | 0.874 | 1.077 | 1.089 N . 000O
v 3 0.761] 0.883 | 097561 1,071 ] 1.033 | 1.105 ) 1.123 -3 19 — —
- 4 0.886] 0883 | 0848 ] 0.984 ] 0.996 | 1.022 { 1.041 : i 8 !
[ 0.9801 0.968 | 0.938 | 0.842 | 0.880 | 0.827 | 0.988 allbration Check: 10:
8 0.980{ 0.868 | 0.876.) 0.987 | 0.967 | 0.866 | 0.848 — Tscr. AVG@.
7 0.868]. 0.967 | 0.963 | 1.004 | 0.847 | 0.892 | 0.843 648 0.988
[_Location 1D 11A Bay | 41 | Elev. | 15 COMMENTS:
- .1 A . B C. D E F G Compluglocatedatcm €05, B04, BOS.
1 0.605] 0.832 } 0828 | 0.803 | 0.830 ! 0.812 | 0.737
2 0.797) 0825 ;0.834 ] 0.822 ]| 0.858 | 0.783 | 0.785
3 0.720] 0.768 ] 0.668-} 0.731 | 0.762 ]} 0.668 | 0.784 _ :
4 |o.738] 1.047 | 1.057 ] 0.808 ] 0.781 | 0.821 | 0.849 | *-
[ 0.843| 1.090 | 1.104 | 0.879 | 0.879 | 0.864 { 0.817 Calibration Check: 10:32 ‘
-6 0.741] 0.887 | 0.818 } 0.890 1 0.807 | 0.833 | 0.826 Tscr. AVG. :
-7 . }0.875] 0.868 0923' 0388 0871 0.810 | 0.842 _0.846
COMMENTS File Specific Comments localed to nght of readings.
Location ID 11C: The followmg template holes were painted ontolhe plate usmg the template. Thereadlngs were then
taken with the template removed. This was done due to the Drywell VentAnachment weld obstructing the template. Row 1
AthroughG Row2AthroughC Row7CthroughD
o ~Dhzzon L B W?M/A/E 7o 260G
| Reviewed by: Lee Stone @. _level Il Date 10/18/2006
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_ IGen;aml Eleclric — . " Flie Name: NA i
Oyster Creek Ultrasonic Thickness Measurement Date] 10182008 |
[Retusiing Ovtage -~ 121 ~Data Sheet UT Procedure]] _ER-AA-336-008 |
Page. 2 of |5 Grid Procedure:]  1S5-328227-004 : |

" Tocation 1D 11C Bay | 11| Eiev. |17 5" | Callboratlon Check: 16:48 ] !

~ A B C D E F G _||COMMENTS: A01 obstnicted due to D.W
OBST.] 0.771 | 0.803 | 0.912 | 0.767 | 0.858 | 0.886 {]vent attschment weld. BDY reading laken adjaeam to
1.056! 1.048 {0984 ] 1.084 | 1.038 | 1.118 | 1.028 ||D.W. attactiment weld.

4.073] 1413 [ 1.002 | 0.8936 | 0.942 | 0.888 | 0.853
0.837] 0836 | 0.790 ] 0.874 | 0.834 | 0.845 | 0.838
0.850] 0825 | 0.8B68 ] 0.889 | 0.833 | 0.866 | 0.875
0.866 ] 0.B40 0.864 § 0.828 | 0.872 | 0.876 | 0.844
0.861] 0.877 [ 0.879 | 0.885 ] 0.880 | 0.849 | 0.876

I Tocationd 1 134 “Bay 13 | Elev. | 11°3" ] Callbration Check: 11:

- N|oejofa e in)-a

A B. C D E F G
0.887] 0.833 ‘) 0.887 | 0.808 } 1.048 | 0.951 | 0.822 |
0.823] 0.883 | 0.774 | 0.828 | 0.8B97 | 0.870 | 0.783
0.760] 0.913 | 0.798 | 0.823 | 0.748 ) 0.769 | 0.768
0845} 0.835 ] 0.875 | 08481 0.788 ; 0.788 | 0.862
0.880] 0.811 | 0.861 | 0.869 | 0.788 | 0.846 | 0.840 |

~jololsjoivi=] |2
' »
)

0.816] 0.813 | 0.868 | 0.924 | 0.824 | 0.786 | 0.870 Tecr. | AVG,
0.801] 0.8634 ] 0.763 ] 0.838 | 0.895 | 0.885 | 0.883 528 0.046

ocation D Bay 43 | Elev. | 17' 3" | Callbratlon Check: 11:18 ]

' A B_ c D | E | F G __ AN s

T 14.114] 1197 | 1.192 | 1.083 | 1.068 | 1.108 | 1.119 -4

2 10.960] 1.041 | 0.090 ] 1.081| 1.007 | 1.117 | 1.100 : S-S

3 |0.986]| 0.950 | 0.837 | 0.833 | 0.949 | 1.088 | 1.086 ' M f
w4 1.006] 0.977 | 0.878 | 0.861 | 0.911 | 0.958 | 0.997 B> un
75 _|0.660] 0.807 | 0.874 | 0.874 | 0.898 | 0.516 | 0.805 - : s uw o
“5 [0.944] 0.947 | 0.897 | 0.887 | 0.820 | 0.865 | 0.892 | Tecr. AV, 2 Eq]

7 __10.996] 0.939 | 0.928 [ 0.968 | 0.844 | 0.832 | 0.821 — 628 0.588 | ~ 5 w

| - — — . g ¢

~TocallonD _]_____1ED Bay | 16 | Elev. ] 113 | Callbration Gheck: 19:30 ] -E g
'_ . A B | C D | E E G - - 0 <

1 111331 1933 | 1.133 | 1.141 ] 1.145 | 1.146 | 1.144

2 [1.084] 1.108 ] 1.087 | 1142 | 1.129 | 1.418 | 1.131

3 |1.040] 1.026 | 1.043 | 1.081 | 1.085 | 1.085 | 1.098

4___lo.g78] 0948 | 0976 | 1.028 | 1.030 | 1.088 | 1.068

5 |0.976]| 0.869 | 0.977 | 1.068 | 1.013 | 1.067 | 1.041 : -

6 |0.830] 0.879 | 1.031) 1.037 | 1.017 | 1.058 | 1.051 Tacr. AVG. '

7 __Joe22] o872 | 08961 1.031] 1.006 | 4.033 | 1.052 648 X

ocatlon 17A [ Bay | 17 | Elev. | 11°3~ | Callbration Check: 11:43 ]

) B c ] D E F_ G :

1 11.410] 1149 | 1.164] 1.438 | 1.130 | 1.170 | 1.169
2 1.121] 1.169 | 1414 [ 1144 | 1.134 | 1148 | 1123
3 1.068] 1.073 | 1.411 | 1.114 | 1.094 | 1.083 | 1.083
4 0.876] 0.981 | 0.980 | 1.030 | 1.046 ] 0.984 | 0.960
5 |0.962] 0.928 ] 0.509 | 0.850 | 0.868 | 0.938 | 0.987 :
8 0.903] 0.966 ] 0.8691 | 0.835 | 0.802 | 0.850 | 0.963 Tscr. AVG.
7 0.954] 0.972 | 0.877 | 0.890 | 0.8756 | 0.881 | 0.948 528 7016 | ,
. _ _ _ . .
k | | %/ . . N MM 102 0c
JExarmined by Matt Wison é.w o Level Il - Date 1011812008
"~ Examined by Leslie Richter ~ level Nl Date -~ - 10/18/2006
Reviewed by: Lee Stone do = _ Level 1 Date 10/18/2008
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" jGeneral Electric - File Name: NA
=Oyaler Creek - Ultrasonic Thickness Measurement Datel]  10ner2008
' C__'lﬂ___ﬁ._.‘—————aef“e“ Outage- HR21_ | Data Sheet UT Procedure:|  ER-AA-335-004
" Page 3 of |5 Specification:]  15-328227-004
ocation 7D | Bay | 17 | Elev. | 11°3"
A B. C D E | F G
7 |0.649] 0.628 | 0.861 | 0.884 | 0.930 | 0.888 | 0.702
2 0.6081 0.802 | 0.717 | 0.806 | 0.736 | 0.756 | 0.648
3 |0.898] 0.823 | 0.762 | 0.733 | 0.822_| 0.730 | 0.667
4 10721 1.074 } 0.742 | 0.812 ] 0.812 | 0.603 | 0.781
5 0.514] 0,841 | 0.850 | 0.816 | 0.852 | 0.856 | 0.869
6 0.792] 0.829 | 0.888 | 0.848 | 0.888.1 0.855 | 0.800 Tecr. T ave. . 1
7 0.624| 0,897 | 0.837 | 0.887 | 0.681 | 0.935 | 0.886
[~ Tocation ID_ T7A9___ | Bay | 17 | Elev. | 113" ] Call
A B C D E F G
1 0.5969] 0.962 | 0.945 | 0.931 0.965 | 0.960 { 0.928 C-1307-187-E310-041
2 0.572] 0.877 | 0.958 | 0.991 | 0.867 | 0.956 | 0.937
3 |0968] 0.574 | 1.004 | 0.987 | 0.962 | 0.886 | 0.924 ATTACHMENT ¥
4 1.022] 0969 | 0963 | 0.874 | 0.983 | 0.885 | 0.862 3
5 0.960| 0.962 | 0.951 | 0.650 | 0.943 | 0.982 | 0.801 PAGE — OF -
6 |1.004] 05954 | 0952 ] 0.828 | 0.917 | 0.262 | 1.00% Yacr. AVG.
7 0.995] 1.018 | 1.012 | 0.895 | 1.008 | 0.848 | 1.000 ~ 628 X
ocatlon : 19A Ba 19 Elev. | 11 3" | Callbration GCheck: 1
' A B c 1 D E | F | G | ICOMMENTS:
1 0.692| 0.788 | 0.743 | 0.648 | 0.699 | 0.702 | 0.736 ]| |Core Plug located at D04, D05, and C04, COS.
2 0.807| 0.774 | 0,845 ] 0.736 | 0.747 | 0.724 | 0.773 : , i
3 0.813| 0.812 | 0.892 | 0.885 | 0.861 | 0.792 | 0.808
.4 0.916] 0.883 | 0.805 ] 1.179 | 0.808 | 0.777 | 0.766
i'5 0.673] 0.904 | 0.842 ) 1.160 | 0.801 | 0.762 | 0.878 :
) 0.844] 0.768 | 0.834 | 0.858 | 0.851 | 0.834 | 0.867 Tscr. —AVG, .
7 jose6] 0803 [0783{ 084a] 0878 | 0.817 | 0608 628 _ }
Tocatlon 1D — 158 5_!_ 18| Elev. | 11'3" | Callbratlon Check: 12:39 ]
- A B c E_ F- G T -
~ 9 0.865] 0.862 | 0.872 osaz 0.847 | 0.892 | 0.802
2 06421 0.883 | 0.780 | 0.840 | 0.916 | 0.778 | 0.866
3 0.8611 0.906 | 0.838 | 0.898 | 0.974 | 0.8930 | 0.834
4 0.889| 0.883 | 0.807 | 0.801 | 0.766 | 0.834 | 0.774
5 08111 0.770 | 0.785 | 0.788.] 0.799 | 0.731 | 0.778 ' .
8 0.828] 0.787 | 0.885 | 0.891 ] 0.934 | 0.834 | 0.738 | __ Tscr. AVG.
7 |0.872] 0.622 | 0904 | 0628 | 0.843 | 0.876 | 0.871 828 R
Tocatlon ID 15C_ Bay | 18 | Elev. | 113" ]
' A B C D E F | G
1 0.808]| 0.768 ] 0.862 § 1.050 | 0.968 | 0.861 | 0.820 } lcore Piug located at FD3, FO4, G03, G04. |:03
2 10679] 0.745 | 0.686 | 0.844 | 0.766 | 0.8656 | 0.845 | [obstructed due 1o surface condition.
3 0.8161 0.776 | 0.870 | 0.871 | 0.863 | Obst | 0.898 | |A01-A07 taken on Vertical Weld.
4 0.791] 0660 | 0.7456] 0.793 | 1.151 | 1.164 | 0918 | | '
5 108611 0.781 | 0.733 | 0.762 | 0.862 | 0.787 | 0.796 ———
6 lo866] 0830 }0.880 ] 0.767.] 0.867 | 0.750 | 0.753 “Iscr. AVG.
7 {o0.801] 0.794 | 0.852 | 0.841 | 0.901 | 0.908 | 0.840 628
. _ LM 0 20 -0l
_ iExamined by Matt Wilson _Level 1 Date 10/18/2006
|- Examined by Leslle Richter Level I Date, 10/18/2006 -
Reviewed by: Lee Stone ~ . s Level 0 Date ~-10/18/2008
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- [General Electric

{

-'mau_ﬂ-oo/-- Y oF S

. . . . File Name: N/A
[Oyster Creek —Ultrasonic Thickness Measurement Date:| __10/18/2006
IRemengng Outage - |1R21 Data Sheet UT Procedure:] ER-AA-335-004
C Page 4 of |5 o _ - _ Specification:]  15-328227-004 |
Tocatlon®d_ ] 1D Bay | 1 | Elev. | 17 3~ | Callbration Chock: 13:06 ]
: Al B C D E 1 G .
7 |0.889] 1.156 ] 1.104 ] 1.124 | 1.134 | 1.093 | 1422 _
. " TBCT. AVG. :
628 i .
- I" Tocatlon ID —__ 3D Ba "3 | Elev. | 11' 3~ | Callbration Check: 13:14 |
—1-A | B € | D[ E | F | 6 .
1 1.199| 1.189_| 1.187 | 1.173 | 1.66 | 1.187 | 1.166 . _
: : : . SCT. “AVG,
S 628 L‘Tﬂb" X
. [ Tocation 16 8D [ Bay || Eiev. [ 113" ] Callbratlon Check: 1323 ]
- A B C | D E | F G _
1 1.474] 1.191 | 1.186 | 1.187 | 1.187 | 1.184 | 1.164 _ .
. o Tscr. AVYG. e
I N I
C
o
ocatlon 10| Bay 7 | Elev. | 17 3" ] Collbration Check: 13:31 ]
; A B C | D E F | G _
1| 1.144] 1147 ] 1147 | 1138 | 1.102 | 1.136 | 1.116 _
' - N : “Tscr. AVG.
' 628 133 |
atlon L) Bay | 8 | Eiev. | 179" | Callbraflon Check: 13:40 ]
Al B C | b | E —F G - '
1 1.168 | 1.158 | 1.162 | 1.169 | 1.1869 | 1.163 | 1.130 .
. Tscr. AVG.
S 620 1164
C-1307-187-E310-041
ATTACHMENT
PAGE L OF __ . R
S ' 7/ M€ 10-30 -0k
{1 Examined by Matt Wilson _ Level . II Date 10/18/2008
" Examined by Leslie Richter — Level i ‘Date 10/18/2006
L. Reviewedby LeeStons L . _ Level. 1l Date 10/18/2006

OCLR00027944.
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' [CeneralElectic__. — . ' FieNeme] WA
' % or Creek Ultrasonic Thickness Measurement Date] 1011672000
_lRefueunE Outage - [iR21 Data Sheet ' UT Procedure:| ER-AA-335-004
. Page 5 of |5 - : : : __Specification:]  15-328227-004
“Tocatlon | 13C Bay | 13| Elev. | 11'3" | Callbratlon Check: 13:48 |
Al B | ¢C D | E F G_1 ‘ .
1 1144861 1.148 | 1.148 | 1.149 | 1.144 | 1.128 | 1.134 .
- ] . ‘Tﬂi AVG. .
628 T2 |
ation 1D - “TEA Bay | 16 | Elev. ~T Callbratlon Check: 34:00 ]
A B 1. C | D | E | F G : '
T |1.480] 1.120 | 1.136 | 1.120 | 1.446 | 1.077 | 1.049
. - : LT AVG.
.62B T329 ]
AR e, W —
' .
N ©-1307-187-E310-041
 ATTACHMENT £
. S' oy
PAGE 5> OF &
o // I ‘e 2¢Ce
JExamined by Matt Wilson Level i Date . 10/18/2006
Examined by Leslie Richter ¢ Level _ It Date 10/18/2006
- Reviewed by: Lee Stone tevel W -Date . 10/18/2008

 OCLR00027945
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- |General Electric I | File Name:| " WA .
{oyster Creek Ultrasonic Thickness Measurement - Date} tomemoos |
~ Refuel ling Outage - 1R21 . Data Sheet o UT Procedure:] ER-AA-335-004.

. page 1 of |2 . _ o : . * Spedffication] 1S-328227-004
Examiner: _Leslie Richter — tevel - B [instrument Type: Panamebics 37DL Plus
Eaminer. NA__-___ — levek  NA [instrumentNo: '~ 031124508
Transducer Type: _ D795 - [senal# 104012 | Ske: 0200"] Freq:  S5Mhz |  Angle: 0°
Transducer Cable Type: Panametrics length & |Couplant Soundsafe TBatch No: .. 19620 -
" [Caibration Block Type: C/S StepWedge - | Block Number: CAL-STEP-080 —— ~ 1
. - SYSTEM CALIBRATION o ' — !
INSTRUMENT SETTINGS _{ Initial Cal. Time Calibration Checks _Finial Cal. Time B :
Coarse Range:| 5.0 11:69 13:00 | 13:30 1430 — : 4
Coarse Delay:} N/A Callbrated Sweep Range = - 0.500" Inches to 1.500" -Inches -
Delay Calib:] N/A__{Thermometer 246647 _Comp. Temp: 82" piock'Temp: 79"
“Renge Caiib:] N/A | W/ONumber | ' ' '
Ingtrument Freq.|. WA __| Total Crew Dose | € 10/3777Drywell Containment Veesal Thickness Examination. |
' Gan| 74db | [Hmr MM‘/o.zz-oo Extsmal UT Inspections. .
| Damping| WA}, - — - :
.. : . Reject} NA ] N =
' Fier] NA | B_?V _1 _ g

"Horlkxonal
Location

Vertical
Location

BAY

'See Attached for Locations and Thickness
Re'aﬁlngs

COMMENTS: Coated surface is mugh at all reading poin!s Unable to slide off of best measurement spot. Plot .
measurement numbers are more accurate if measuring tape is plaoed 13"to the right fmm the center of the weld on the

e, then fouow down passmg through point # 8.
S M LT (0220

l Reviewed by: Lee Stons. o&»ﬁ‘:> C level M Date

10/22/2008

OCLR00027946
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LAY 1

: ' - . 2006
__|Point _|Vertical - - |Horizontal 1992 value | Value “Commenis
1|D16 |R27 0.720] __0.710
2|D22 _{R17 0.716 0.6904 -
3[D23 . L3 0.705 -0.665} :
4iD24 - L33 0.760 0.738 Very Rough Surface
5]D24 L45 0.710f - 0.680} - '
6|D4B R1D. 0.760]__ 0.731
- 7|D39 |R7 0.700{___0.669
8|D48 RO 0.805 0.783
9{D36 L38 _ 0.805 0,754
- 10{D16 |R23 0.839 0.824
11]D23 R12 0.714] __ 0.711
12[D24 L5 0.724]__ 0.722
~ 131D24 L40 0.792 ‘0,719
14102 R35_ 1.147 1,157
15/D8 _|L51 1,156 1.160
16|DS0 R40" - 0.798 0.795
17|D40 R16 0.860 0.846(
.18|D38 L2 0.917 0.899
19|D38 - [L24 0.890 0.865
20{D18 R13 _0.965 -0.912
21{D24 R15 0.726} - 0.712
22|D32 TR13_ 0.852] _ 0.654
23{D48 R15 0.850] . 0.828
Data obtained from

NDE Data Sheets 92-072-12 page 1 of 1
NDE Data Sheets 92-072-18 page 1 of 1
NDE Data Sheets 92-072-19 page 1 of 1

All horizonal measurements.taken 13" to the right of the centerline of the reinforcement ring (Boss).
~ All vertical measurements taken from bottom of vent nozzle at the 13" reference line..
Surface roughness prohibited characterization of all readings. '

'Note: Per discussion with Engineering, single point readings were taken in lieu of 8, based

~on surface curvature, ~ | S
A toanot
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JR2I LR- 012 Py lor 2

]General Eleciric. : ) _ o File Name; NA
loyster Creex -{Ultrasonic Thickness Measurement - - .pate] 1omomuos
.. ‘efusling Outage - ]1R21 : Data Sheet : _UT Procedure:] ER-AAS35004
. .page 1 of |2 L o ) . Specification]  15-326227-004 -
Examiner: _ Scott Erickson - ‘ . Levet: #i__ linstrument Type: Panametrics 37DL Plus
Examinerr NA = . .| Level N/A - |instrument No: - o 031120708,
Transducer Type:  D7908 |serial # 338302 | size: 0200"] Freq . 7.5Mhz Angle: 0° .
Transducer Cable Type: Panamelrics Llength: & Eouplant : Soundsafe Batch No: 15620
|catibration Block Type: C/S Step Wedge | Block Number: CAL-STEP-136 ' :
- - : SYSTEM CALIBRATION - :
"INSTRUMENT SETTINGS Initial Cal. Time Calibration Checks Final Cal. Time
Cosrse Range:] 2.0” 22:05 NA - | NA 23:50
Coarse Delay:] N/A Calibrated Sweep Range-=  0.500" - Inchesto 1.500" Inches
Delay Calib:f N/A  jThermometer: 246647 Comp.Temp: . 78" . |Block Temp: . 75° .
v 1 ‘Range Calib: N/A W/O Number: C2013477 :
Instument Freq.] N/A ] Total Crew Dose . Drywell Contalnment Vessel Thickness Examination.
' Gain} 54db - luly External UT inspections.
Damping:] NA | I
Reject] ' N/A | . ’
Fiter] N/A K _Bay -3
: Point. [: Vertlcal Horizonal
BAY ] Number [ Location e Location g

C-1307-187-E310-041
ATTACHMENT §
PAGE.?D OF __

See Attached for Locations and Thlckness
Readings

COMMENTS. NA '

MM ud/zf, LT 0-22-06

. 'Reviewed by: Lee Stone Jﬁ ‘levee I Date  10/19/2006

OCLR00027948




6¥6.20008100

BAY 3

. . 2006 -
{Point - Vertical |Horizontal | 1992 valu Value . Comments
- 1{D16 " |R63 0795 0795 - #A - -
2|D18 R48 1 0.899 )
3|D17 |R33 - . 0.857 0.850 '
4D13 - |LS .. |- 0.898 0.903 ]
5|ID25 - L8 . - |~ 0.823 0.819 |
- 6ID15 - 56 - | - .0,968 0.972 |
71D29 R4 | 0.826 0816 [ -
8|D34- L4 1 0.78] - 0.764 \b -
- Data obtained from

NDE Data Sheets 82-072-14 page 1 of 1

_ Note: Per discussion with Engineering, singie point readmgs were taken in lieu of 6 based

on surface curvature
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' I Reviewed by: Scott Eﬁcksoé[ﬂ[@ &[é@d"\ level i

WERSRT # 1R LR-O19

. PS lor €
General Electric 4 o o o * . File Nama: N/A
Oyster Creek Ultrasonic Thickness Measurement ___Dater]  10:202006°
Sefueling Outage - {1R21 . Data Sheet UT _Procedure: ER-AA-335-004
 Page 1 of |2 ' | Specification| 15328227004
Examiner;  Leslie Richter (%’C—— Level: i Instrument Type: Panametﬂm 37D Plus
Examinerr  N/A level: ~ N/A {instrument No: 031124508
FTransducer Type: D795 Enal#. 104012 - | Sze: 0200°| Freq: . 5Mhz .|  Angie: 0° .
ransducer Cable Type: Panametiics Length: § “|Couplant Soundsafe Batch No: 19620

“{Calibration Block Type: C/S Step Wedge l Block Number: CAL-STEP-138 ] '
. SYSTEM CALIBRATION .
INSTRUMENT SETTINGS .| Initial Cal. Time Calibration Checks Final Cal. Time
Coarse Range:|  5.0" 15:38 15:51 ] 16:45 17:28
Coarse Delay: NA Calibrated Sweep Range= . D.500" Inches {o 1.500" {nches
Delay Calib:] N/A  [Thermometer: 246647 Comp. Temp: . 82° IBlock Temp: 76°
Range Galib:| N/A W/O Number: C2013477
lnétnmem Freq. N/A Total Crew Dose Drywell Containment Vessel Thickness Examlnatlon.
Gain;] 72db . g External UT Inspections.
Damping: N/A ’
Reject:}] + N/A
Fiter:]  N/A Bay - 5 '
Vertical Horizonal - 7555 ] Thickness
BAY Location Location :9]_Readin

c-1307-187-E310-041

ATTACHMENT £

See Attached for Locaﬂons and Thlcknees

Readlnga

BAnE J e

- JCOMMENTS: NA

]

oird gt ol T rozz00

Date 10/19/2006

- OCLR00027950




1RAULR-CIF 4 2 or 2

A4y € co-22 -0 :

BAYS -

2006

|Point - [Vertical |Horizontal }1992 valug Value : Comments
* 1|D38 R12 0.97f ~ 0.948|up .97 dn .97 -
* 2|D38 1R7 - 1.04 0.955{Rough surface - up .99 dn .99
* - 3{D42 R10 1.02{  0.989|up1.0dn1.04 .-
T - 4]D41 . L7 - -1 . 097 0.948|Rough surface, also dished.
* 5|D42 L11 -1~ 0.89 0.88|Rough surface
" 6|D47 |IRS 1.06]  0.981|up 1,018 dn 1.014
o 7|D48 L18 0.88 0.874|Rough surface left .99 right N/A
> 8|D46 L31 i 1.01 1.007|Rough surface

Note: up, dn, left & right readings were taken 1/8" from recorded 2006 value reading.
Rough surface limited taking additional readings. Reference above.
* =V/ertical and horizorital measurements taken from ‘top of coating on long seam 82" to right

** =V/ertical and horizontal measurements taken from bottom of nozzle at 6 o clock position

. Reference NDE Data Sheets 92-072-16 page 1 of 1

2 The original data sheét Is not clear as to whether this point Is to the right or left of the weld. '

1- Reference off the weld 62" to the right of the centerline of the bay.

Therefore NDE shall venfy this dimenslon

Note: per discussion with Engmeerrng, single point readings were taken in lieu of 8, based
on surface curvature

C-1307-187-E310-041
ATTACHMENT S

PAGE L OF __

OCLR00027951
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[Goneral Electric ' . . __ File Name: NA _
Eys:ercreek Ultrasonic Thickness Measurement " Date]  1orer2008 |
'Refueling Outage - [1R21 Data Sheet o ____UT Procedure:| ERAA335.004
Page 1 of |2 _ - Specification]  15-328227-004-%
Eaminer._ Lee Stone ol Levet Il Jinstrument Type: Panametrics 37DL Plus
+ ‘IExaminer. __N/A _ _ - Leve - NA [instrumentNo: ' 031124909
Transducer Type: D795 " |Serial# . 1103007 | Sie: 0.200°| Freq: 5 Mhz Angle: 0°
Hransducer Cable Type: Panametrics Length: 5. {Couplant Soundsafe ° |Batch No: 19620
ICatibration Block Type: C/S Step Wedge | BlockNumber. . . CAL-STEP-109 . .
SYSTEMCALIBRATION - ‘
INSTRUMENT SETTINGS | Initial Cal. Time Calibration Checks -Fingl Cal. Time .
Coarse Range:}  6.0" 14:20 N/A | A -~ 15:10 § . x
Coarse Delay: NA Cafibrated Sweep Range =  0.500" Inches td 1.500" inches ' '
Delay Celb:] N/A  [Thermometer: 246737 Comp. Temp: 72° |Block Temp: - - 74°
Range Calib:}] N/A W/O Number: C2013477 ' B - - )
. instrument Freq. N/A Total Crew Dose | Drywall Containment Vessel Thickness Examination. \
Gainy] 67db M _ . External UT inspections. -
Damping:] N/A v o o N . - . 1 !
Reject: NA . .
Fiter] NA : Bay 7 '
Point ot Vertical  [Gi55id  Horizonal
BAY | Number P2 :35s: Location R Locatlon
- AT
] *a-- . .
P — C-1307-187-E310-041
PR : ATTACHMENT . _
1 PAGE ) OF __
See Attached for Locations and Thickness  [Eisie:

'Readings

COMMENTS: ,NIA"
K /A/-sf‘c 7 [W ﬂé’kﬂ’mb—b rAaw a’bw&nlﬂ(‘ DlﬂE-C o

REF, REV 14 PRAFT, ypy© 10-22-06 '
K - . L . MMMLL:&’ 10-22-00

Reviewed by: Kimbedy Wert K,&;Jﬁ :W’oJ' - Level n Date . 10/19/2008

OCLR00027952



£56.20004100

BAY 7

- 2006 S
|Point - " |Vertical |Horizontal|1992 Value| Value ‘Comments
1D21 - |R39 - - . 0.92 N/A|Could not locate area
2{D21 R32 1.016{. N/A]Could not locate area
. 3|D10 JR20 0.984| = 0.864|up/dn ranged from 0. 956 to 0.980
. 4{D10 IR10 - 1.04 1.04] w4
5|D21 L6 1.03]°  1.003{up/dn rangJ from 1.000 to 1.049
6/D10 123 1.045 1.023]up/dn ranged from 1.020 to 1.052
7|D21 JL12 -1 1.003

Data. obtalned from |

NDE Data Sheets 92-072-20 page 1 of 1°

-Note: up, dn readings were. taken 1/8" from recorded 2006 value readlng -

lo-19+ 2d06 ,

-

up/dn ranged:from 1.002 to 1.026

]
— 40 Z 3I9vd
7 INSWHOVLLY
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[General Electric

File Name:

NA

) See Attached for Locations and Thickness

1

" Readings

PAGE 2,. OF

Oyster Creek Ultrasonic Thickness Measurement Date:] 10192008
Refueling Outage - |1R21 ' Data Sheet UT Procedure:| ER-AA-335-004
| Page 1 of |2 L Specification]  15-328227-004
Examiner.  Scott Erickson ¢ Levek: i |instrument Type: Panametrics 37DL Plus
Examiner:  NA - . Levek  N/A |instrument No: 031120708
Transducer Type: _D7908 fseriel®: 336302 | Swze: 0200] Freq  75Mhz .| . Angle: 0°
Frransducer Cable Type: Panametrics Length: & |Couplant Soundsafe Batch No: 19620
[Catibration Block Type: C/S Step Wedgs - [ Block Number. CAL-STEP-080
o - 'SYSTEM CALIBRATION
INSTRUMENT SETTINGS | Initial Cal. Time Calibration Checks Final Cal. Time
Coarse Range:] 2.0” _22:05 NA ] N/A 23:50
Coarse Delay:} N/A Cal‘brated Sweep Range = 0.500" tnches to -1.500" Inches
Delay Calib]  N/A  [Thermometer. 246737 Comp. Temp: - 74" - |Biock Temp: 72°
" Range Calib: N/A "W/Q Number: C2013477
Instrument Freq.] N/A" ] Total Crew Dose Drywell Contalnment Vessel Thlckneu Enmlnaﬂon.
Gain:] 61db ' External UT Inspections. '
Damplng: N/A
Reject| * N/A -
Filter] .N/A B'ay 9
“Point - Fa5: Vertical Horizonal ' :
BAY | Number Location Location C-1307-187-E310-041
: ATTACHMENT 5~

COMMENTS: NA _

Level

A ¢ T s0-22 060

I Date

10/19/2008

" Reviewed by: Lee Storie Lg::b

OCLR00027954



§56£20004100

' : S 2006
Point - Vertical |Horizontal {1992 valug Value Comments
1]D29. R32 . 0.96] - 0.968 A
21D18 R17 0.94 0.934 '
3|D20 R8 0.994 0.989] -
41D27 - |R16 . 1.02 1.016
5|D35 LS - 0.985 0.964
6|D13 L30 - 0.82 0.802
7|D16 L35 0.825 -0.82 ‘
8{D21 L38 0.791 0.781 -
. 9|1D20 L53 - 0.832 0.823 1,
- 10{D30- L8 0.98] = 0.955] -
Data obtained from

NDE Data Sheets 92-072-22 page 1 of 1

Note: per d_iscuésion with Ehgirieering, single point readings were taken in lieu of 6, base&

on surface curvature.
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/fea/zﬁ‘/—abs_. £ [or 2

fHualptt 167200

_ Geﬁeral Electric o S . - - File Name: NA )
" loyster Creex Uitrasonic Thickness Measurement ‘. Date] 1omomoos f
" fueling Outage - J1R21 . | _ Data Sheet UT Procedure;| ER-AA-335004
.~ Page 1 of |2 . . Specification]  15-328227.004
‘[Examiner: _ Graham McNabb & Level: ‘i linstrument Type: ._Panametrics 37DL Plus
Exgminer:  N/A - o ] Levek N/A |instrumentNo: 031124800
Transducer Type: D795 " |seral: 104010 | Swe: 0200°| Freq  SMhz Angle: 0°°
Transducer Cable Type: Panametrics Length: &' [Couplant: Soundsafe |Batch No: - " 19620
[Caiibration Biock Type: C/S Step Wedge | Block Number: CAL-STEP-08D o
: . SYSTEM CALIBRATION L Y
INSTRUMENT SETTINGS | Inftiel Cal. Time | Calibration Checks _ - FinalCal. Time  § - o
Coarse Range:] 6.0" "2:15 “N/A ] “NIA 5:15 - R ¥
Coarse Delay:] N/A | Calibrated Sweep Range=  0.500 inchesto' . 1.500°" inches . * BE
Delay Calib] N/A  JThermometer: 246534 Comp. Temp:. 74" |Block-Temp: ' 72° )
Range Calib: N/A W/O Number: C2013477 . .
Instrument Freq. N/A .} Total Crew Dose Drywell Contalnment Vessel Thlckneﬁﬁ;amlmﬁm
Gain:l 58 db B ) External UT inspections: _ _
Damping:}] NA } . ., R _ ' o '
Reject] wnA. | . ' '
Fitter] N/A ' Bay 11
Polnt Vetical  [iiyd] Horzonal . s
BAY { Number I Location Location . -

C-1307-187-E310-041
ATTACHMENT
PAGE [( OF _

\ e
See Attached for Locatlons and Thicknesa R
Readings R -
=

- JCOMMENTS: N/A

/'"l - | : _ | _ : M M Z ﬂ 10- zzoa(p

Reviewed by: Scott Erickson 5 ot 2 : szl hao tever 1 Date 1072012006

OCLR00027956




156120004120

BAY 11

' 1. 20086 - ' '
- |Point “|Vertical . |Horizontal | 1992 valuJ Nalue | @ ~ Comments'

} - 1|D20 R29 . ~ 0.705 0.700 N/
2|D25 = |R32 0.77 0.760
3|D21 {4 . 0.832] = 0.830
4|D24 L6 0.755 0.751
5|D32 . L14 " 0.831] . 0.823
6|D27 - k22 0.8 -0.756

71D31 R20 - 0.831 0.817] =

- 8|D40 - IR13 . 0.85 0.825 B

Data obtained from

NDE Data Sheets 92-072-10 page 1 of 1

- Note: per discussion with Engmeenng, single point readings were taken in lieu of 6, based

on surface curvature _
W ¢ T 102279
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/RAILR-0O 10" R foc d
Geﬁeml Electric o File Name: NA
" loyster Creek Ultrasonic Thickness Measurement " pate]  10mezios
- Refueling Outage - |1R21 Data Sheet UT Procedure:| ER-AA-335004
{ ' P 1 of |2 ' Spécihwlioni- 1S-326227-004
- Examiner._Scoft Erickson K. zidioe Levek 1l [instrumentType: - Panametrics 37DL. Plus
[Examiner N/A _ . Leve:  N/A_|instrumentNo: 031120708 _
Transducer Type: D799 [serial® - 104044 [ sizee 0312°] Freq: 5Mhz " Angle: 0°
Transducer Cable Type: Panametrics Llength: & |Couplant: Soundsafe Batch No: 04120B
_[Calibration Block Type: C/S Step Wedge ’ I Block Number: CAL-STEP-109 -
SYSTEM CALIBRATION : " '
lNSTRUMENT SETTINGS Initial Cal. Time Callbration Checks Final Cal. Time
Coarse Range:]  5.0° ~3:00 NA: - | N/A 4:15 '
Coarse Delay:] NJ/A | Celibrated Sweep Range = 0.500" Inches fo' 1.500" inches ) '
Delay Calib:] N/A Thermometer: 246737 . Comp. Temp: 72* |Blocktemp: - 70°
Range Calib:] N/A | W/O Number: C€2013477 ‘ K
_Instrument Freq. N/A - | Total Crew Dose Drywell COntalnmentVeesol Th!clmm Enmlnntlnn. .
Gein] 51 db r ot ~ External UTlnspecllom.
Damping:] N/A v - T !
Reject] wNA__ I
Fiter] NA_ Bay - 13 '
“Point | ; Vertical Ky Horizonal
BAY Numbar 2 . Location kG Locatlon
. ;;' ..'.—“ :“'” : c
Y “w“‘%"ﬂf - ATTACHMENT ¢~
= L — _PAGE /1 oF
T _ g = :
See Attached for Locations and Thickness 5
Readings
2”.’ s
).,‘.v. re;;-;
COMMENTS: N/A

. Reviewed by: Les SlonLcLé %

Level

Date . 10/1

9/2008

 OCLR00027958

/



6562200047100

BAY 13

Data obtalned from

NDE Data Sheets 92-072-24 page 1 of2 -

Note: per discussion with Engmeanng, single point readings were taken In lieu of 6 based -
on surface curvature. i

K . - 2006 .
Point . |Vertical - |Horizontal |1992 valud Value |. - Comments
AT R45 0.672] ___ NIA|Could not focate area _
2]U1 R38 0.729]. N/A|Could not locate area
3|D21 R48 - 0.941] 0.923 e ”
41D12 _|{R36 0,915 0.873] : _
5|D21 R6 0.718 0.708
6|024____|i8 0655 _ 0.658] N
7|D17 23 —0.618] __0.602
8|D24 L20 0.718].  0.704
. 9jD28 R41 0.924 0.915
__10|D28 R12 0.728] _ 0.741
11|D28 L15 0.685 0.669
12|D28 . JL23 0.885 -0.886 .
13|08 - |D40 -0.932] - 0.814
-14|D18. R8 . 0,868 0.870
- 15|D20 L9 -0.683] - 0.666
16|D20___ |[29 0.828] _ 0.814 -
17|09 |R38 0.807 _N/A|Could not locate area
18]D22 R38 0.825 -N/A|Could not iocate area
190|037 - |R38" 0.912] 0.816 :

40 7]39vd
ANZWHOVLLY
W0-01E2-LBL-LOELD

+

_ '.WﬁM>(-L.ﬁ'_’?,’ZZ'°'<’. -

Y. Sl 1 S N ]
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R2ILR- OIS £y 1o 2

.+ |General Electric B ' ' . File Name: NA

loyster creek Ultrasonic Thickness Measurement] =~ pate] 1002008

) tefueling Outage - 1R21 - Data Sheet UT Procedure:] ER-AA-335-004

! Page 1 of |2 . ' . : v Specification]  15-326227-004
F_X.MWJJQ.—————A ) Level: 1] Instrument Type: Panametrics 37DL Plus
Examiner: N/A ' : Level: N/A  |Instrument No: 031124709 _
Transducer Typé: D795 |seria #: 1103008 | Size: 0200"| Freq:® 5Mhz .| - Angle: 0°
Transducer Cable Type: Panameliics. Length: &' - |Couplant: Soundsafe Batch No:- 19620
[Calibration Block Type: C/S Step Wedge . | Block Number: CAL-STEP-088 s :

: " o ' SYSTEM CALIBRATION o
INSTRUMENT SETTINGS | Initial Cal. Time Calibration Checks Final Cal. Time
Coarse Range:} - -5.0" 10:30 . 12z10 | 42:33 _ 13:05
Coarse Delay:| N/A Calibrated Sweep Range =  0.500" tnches to 1500° Inches
: Delay Calib:] N/A  ]JThermometer: 246484 Comp.Temp: ©  82° [Block Temp: 76°
o Range Calib:] N/A "] W/O Number: . C2013477 - - ] , _ _.- ,
Instrument Freq.} N/A | TotalCrewDose . . Dryweli Comal_nmemVes_s_aﬁ'-hicknessjﬁxamlnnuon.' - .
Gan] 67ab | Jmi - External UT inspections.
Damping:| - N/A j
Reject] ' N/A.
Fiter]  N/A
. .
Point | Vertical Horizonal - :
BAY- ] Number §= Locatlon LocatE_n_

C-1307-187-E310.041
ATTACHMENT [

DARE 15 ae

See Attached for Locatlons and Thickness
Readings

COMMENTS: N/A

. | . . . L . '-_Nq..(- g_ 'i Lﬁ ‘,0_1170(0
‘Reviewed by: Lee Stone J_“S(m:)_:, level. 1 Date 1012072006

- -  OCLR00027960



196200047100

'BAY 15

. : : - 2006 -
|Point . |Vertical - |Horizontal {1992 valug Value Comments
1|D12. 1R26 - 0.786]° 0,779]0.711t00.779 =
- 2]|D22 R21 0.829| - 0,798]0.777 t0 0.798 -
3|D33- R17- | 0.932] 0.935 ' -
4D30 |R7 - | 0795 © 0791 . . - =
5|D26 L3 | 0.85/  0.855(0.817 to 0.855
6|06 ~ -|L8- .. 0.794 0.78710.715 t0 0.787
--7iD26 - |L18 0.808f  0.805 .
- 8jD20 - |L36 . .. 0,77 0.760 '
- 9|D36 [L44 1 0.722] ©  0.749{0.720 t0 0.749
10|D24 . 48 0.86] . ~0.852]0.837 to.0.852 . .
-11|D24 L65 0.825|. - 0.843]0.798 to 0.843 . :

" NDE Data Sheets 92-072-21 page 10f1 :
Note scanned 0. 25" area around recorded 2006 value numiber - see comments for ranges :

Data obtained from

— 20 )39vd
P ANINHOVLLY
190-01E3-281LOE I-;)
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1

Readlngs

See Atmched for Locations and Thlckness_

torz Ky
. '? . 02)
|General Electsic Fde Name
" loyster Creek Ultrasomc Thickness Measurement ' - Date:] _10norzo008 '
" %efueling Outage - |1R21 Data Sheet UT Procedure:] ER-AA-335-004
' Pege 1 of o Specilication] 15228227004
o mm A Levek "Il [instrument Type: Panametrics-37DL Plus
Examiner: N/A ' ‘Level: N/A  linstument No:  °* 031124709 . .
Transducer Type: D795 ISeri'al#: 104010 | Ske: 0.200"| Freg: 5 Mhz Angle: 0°_
Transducer Cable Type: Panametrics Length: &' ~ ICouplant: Soundsafe Baich No: 19620 ‘
[Calibration Block Type: C/S Step Wedge " | Block Number: CAL-STEP-D88 T
. SYSTEM CALIERATION !,
"~ INSTRUMENT SETTINGS | Initial Cal. Time Calibration Checks Final Cal. Time :
" Coarse Range:] 5.0 15:36 N/A - i N/A T 1718 0
‘Coarse Delay:] N/A Calibrated Sweep Range = 0.500" Inches o 1.500" inches ' :
Delay Calib:}]  N/A mmometer: 246534 Comp. Temp: 82 IBlockYemp: - 78°
Range Calibf N/A | W/O Number. C2013477 . b
Instrument Freq.] . NJA ] Total Crew Dose Drywell Containment Vessel Thickness Examination. \
Gain] 67-db .mr 1 External UT inspections. )
Damping:] ~ N/A C o - ' i T '
Reject] . NA |
Filter:| .. N/A Bay - 17 .
) l!leltlcal Horizom
BAY : ocation Locatiol C-1307+1 87-53 1 0-0 41 '

ATI'AGHMEN‘I' 5
PAGE[]) OF _.

COMMENTS: N/A .

o)
" -Reviewed by Scott Erickson - (gwﬂ(z, g

Level o

Date

Bt o]

- 10/19/2006

ocLR0002796_2
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— 40 %7 39vd

T ANIWHOVLLY
$90-04+£3°L81-20€}°D
it i

L2

KgpnT™ |R2

BAY 17

Note measurement from vent prpg CLto ﬂoor 60“

: 2006
_|Point Vertical  |Horizontal 1992 value | Value Comments
1jD12 ~ |R50 3 0.916 0.909] - _ '
. 2|D9 |R40° 1.150 0.681}up .705 dn .663
3|D16 - |R26 .. 0.898 0.894
. 4]D34 - |[R24 - |~ 0.951] - 0.963
5{D6 - |R20 . 0.813 . 0.822
6|D17  |R7 - 0.992 0.909
7]D18 _ JL14 - - 0.970 0.970] .
~ 8{D34 46 - | - 0990} 0.960} -
giD21 =~ |L29. 0.720{ .0.970{
10{D3 L2 - 0.830] - 0.844
11 NIA N/A  INFA  INIA-

Locations 8,9, & 3 Iook to be un-prepped flat areas of the original surface.
All left, right measurements taken from 8" left of liner long seam

Data obtained from

NDE Data Sheets 92-072-08 page 1of 1

Note: Per dlscussron with Engrneenng, smgle point readlngs were taken in lreu of 6, based
on surface curvature.

T

Note: Down measurements taken from bottom of boss which'is 18" below vent line. -

-~ OCLR00027963
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TIRLUR o5 =

See Aﬂached for Locations and Thickness

. Readings

ATTACHMENT /_
PAGE /S OF __

t - 020
. ﬂaﬂ ! dFZ
 [Genere Electric . . - ' ~Fils Name: ~_NA
loyster Creek Ultrasonic Thickness Measurement - Dater] - toromtos
"Refueling Outage - J1R21 Data Sheet _UT Procedurg] ER-AAS3-004
(  Page 1 of 12 Specification|  15-328227-004
[Examiner._Matt Wilson /l(a:(ﬂ'e ST~ Ttowt 1 fnsiumeniTyps: __Panametics STDLPus
Examiner: N/A : I.eval. N/A  |instrument No 031124709
- {Transducer Type: . D795 _ |Seriat# 104010 | swe: 0.200"] Freq: SMhz - | Angle: O
Transducer Cabla Type: Panametrics Length: & .- |Couplant: Soundsafe ~ |BatchNo: - 19620
ICalibration Block Type: C/S Step Wedge ] _Block Nimber. CAL-STEP-068 ] — -
! SYSTEM CALIBRATION
INSTRUMENT SETTINGS | Initial Cal Time Calibration Checks '~ Final Cal. Time
Coarse Range:]  5.07 14:26 ‘1536 | - NA 16:09
Coarse Delay:] N/A Calibrated Sweep Range= 0.500°  Inches to 1.500° Inches
Delay Calib:] N/A  JThermometer: 246534 Comp. Temp: 82° lBlock Temp‘ 82°
Range Calib:] NA W/O Number: : s2
- Instrurnent Freq. N/A , ] Total Crew Dose chgq'n Dmvell ContalnmnntVeml 'l’hlcknm Eumlnatlon.
Gain] 67db | External UT inspections.
Damping:] _ N/A
Reject] ' N/A R
Fiter] NA Bay - 19
Point
BAY | Number
- C-1307-187-E310-041

COMMENTS: N/A

Reviewed by: Lee Stone d S—

/é///%/ _. 1022-06
Level . 1 Date |

10/22/2008

OCLR00027964
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©-1307-187-E310.041

9 T -
° 3 ‘ _
2
<X BAY'19 |
| T 206 |
Point Vertical |Horizontal 1992 value Value . Comment_s
~_1]|D30 R60 . ~ 0.932] __0.904|up ,897 dn .867
2|D52 R58 - - - 0.924]  0.921]up .850 dn-.807
3ID33 - (R40 D 0.955]  0.932|up .894 dn .905
4iD32  |R11- - . . 0.94 N/A|Could not locate area
5|ID31  |IR3 ] = .. 0.95 0.932|up .883 dn .897
6{D52 L65 ' 0.86] N/A|Could not locate area
7|D54 . jL10 - - .~ 0.969] . 0.891|up.821dn.912
8|D16 -|R64 - . 0 793/0.953 ** . | - - 0.745]up .721 dn .747
9{D18 R12 . ' 0.776 0.780jup .728 dn ,745
- 10{D18 RO ' . 0.79] 0.791{up .736 dn .846
11 20D_ o L18_ i N/Al -~ 0.738]up .738dn .712
Data obtalned from .

. NDE Data Sheets 92-072-05 page 1 of 1
NDE Data Sheets 92-072-07 page 1 of 1

Note: Per discussion with Engineering, smgle point readmgs were taken in lieu of 6; based .

on surface curvature.

*** - This value is not clear form the onglnal damsheet -NDE to venfy thls value,
Note: per discussion with Engmeenng, smgle point readmgs were taken in lieu of 6, based
on surface curvature. .

Modofio

-:2./"
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