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Figure 33 displays the results for the Cesium 1 case (see Table 22 for case definition) compared to the
Cesium 2 case. The Cesium | case modifies the Base Case by setting the release from the commercial
waste packages to zero and modifying the number of codisposal packages to 84 to match the number of
projected cesium waste packages. The Cesium 2 case modifies the Cesium 1 case to replace each DOE
standardized canister containing DOE SNF with a DOE standardized canister containing the maximum
inventory of cesium-137 chloride. The mean annual dose for the Cesium 2 case has a lower value. The
statistical plots for these cases are shown in Appendix B, Figures B-2 and B-4.
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Figure 33. Comparison of mean annual dose for the Cesium | and Cesium 2 cases.
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Figure 34 displays the results for the Cesium 1 case (see Table 22 for case definition) compared to the
Cesium 3 case. The Cesium 1 case modifies the Base Case by setting the release from the commercial
waste packages to zero and modifying the number of codisposal packages to 84 to match the number of
projected cesium waste packages. The Cesium 3 case modifies the Cesium | case by replacing each DOE
standardized canister containing DOE-SNF with a DOE standardized canister containing the maximum
inventory of cesium-135 chloride. The mean annual dose for the Cesium 3 case has a lower value. The
statistical plots for these cases are shown in Appendix B, Figures B-2 and B-5
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Figure 34. Comparison of mean annual dose for the Cesium 1 and Cesium 3 cases.
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Figure 35 displays the results for the Strontium 1 case (see Table 22 for case definition) compared to the
Strontium 2 case. The Strontium 1 case modifies the Base Case by setting the release from the
commercial waste packages to zero and modifying the number of codisposal packages to 38 to match the
number of projected strontium waste packages. The Strontium 2 case modifies the Strontium 1 case by
replacing each DOE standardized canister containing DOE-SNF with a DOE standardized canister
containing the maximum inventory of strontium-90 fluoride. The mean annual dose for the Strontium 2

case has a lower value. The statistical plots for these cases are shown in Appendix B, Figures B-3 and B-
6.
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Figure 35. Comparison of mean annual dose for the Strontium 1 and Strontium 2 cases.
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Figure 37 displays the results for the Base Case (sce Table 22 for case definition) compared to the Cesium
4 case. The Base Case models the full repository inventory including commercial spent nuclear fuel and
DOE waste packages. The Cesium 4 case modifies the Base Case by adding the maximum inventory of
cesium-135 chloride to each DOE waste package. This simulates more capsule material than is physically
available to place in  : repository, which provides a high estimate of dose change from this source. The
mean annual dose shows no change between the cases. The statistical curves for these case are contained
in Appendix B as Figures B-1 and B-8.

SEO1_006nm6_RAD_Cs135.gsm
SE01_006nm6_for751.gsm; RAD_ Nnminal for751_vs_Cs135_Added.JNB

T T T rrrr T T T T TT1TT] T L N I B T T TrIrTr T llrﬁﬁa

7l

=3t

3

N

Mean Annual Dose (mrem)
NN
SO000O00OODDORRERR0O0OYQQ000ORAYRQAQY

PR R RN BN aaaasil bl llibouddbhonos

Ll Ll Ll Ll 1 Illllli
| I |

10 100 1000 10000 100000 1000000

-]

Time (years)

Figure 37. Comparison of mean annual dose for the Base Case and Cesium 4 cases.
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Figure 39 displays groundwater dose results for Base Case 1 (see Table 22 for case definitions) and
Cesium Strontium 2 case. Base Case | simulates an igneous e¢vent (see Section 4.1) on the Base Case
analysis. Base Case | models the full repository inventory including commercial spent nuclear fuel and
DOE waste packages. The Cesium Strontium 2 case modifies Base Case by adding the maximum
inventories of cesium-137 chloride and strontium-90 fluoride to each DOE waste package in the Base
Case, thus simulating more capsule material than is physically available to place in the repository. This
provides a high estimate of change to the repository dose from this source. The Groundwater Dose
represents the portion of the dose that would be transported by the groundwater resulting from the
intrusive event. The ash (airborne) dose for this case is shown in Figure 40. The mean annual dose shows
no change between the cases. The statistical curves for these cases are contained in Appendix B as
Figures B-10 (Base Case | groundwater dose) and B-11 (Cesium Strontium 2 case total dose).
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Figure 39. Comparison of groundwater mean annual dose for the Base Case | and Cesium Strontium 2
cascs.
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Figure 40 displays the ash dose results for Base Case 1 (see Table 22 for case definitions) and Cesium
Strontium 2 case. Base Case | simulates an igneous event (see Section 4.1) on the Base Case analysis.
Base Case 1 models the full repository inventory including commercial spent nuclear fuel and DOE wastc
packages. The Cesium Strontium 2 case modifies Base Case | by adding the maximum inventories of
cesium-137 chloride and strontium-90 fluoride to each DOE waste package in Base Case 1, thus
simulating more capsule material than is physically available to place in the repository. This provides a
high estimate of change to the rcpository dose from this source. The Ash Dose represents the portion of
the dose that would become airborme and transported in the ash plume resulting from the eruptive event.
The groundwater dose for this case is shown in Figure 39. The mean annual dose shows no change
between the cases. The total dose statistical curves for these cases are contained in Appendix B as
Figures B-9 and B-11.
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Figure 40. Comparison of ash mean annual dose for the Base Case 1 and Cesium Strontium 2 cases.
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Figure 41 displays the statistical mean groundwater concentration of barium for the Cesium

Contaminant 1 (full-range barium inventory) (See Table 25 for full case descriptions), Cesium
Contaminant 2 (maximum barium inventory), Cesium Contaminant 3 (full-range barium inventory with
no engineered barrier system), and Cesium Contaminant 4 (full range barium inventory in the igneous
scenario) cases. The full statistical curve set for each case shown in Figure 41 is contained in Appendix B
as Figures B-12, B-13, B-14, and B-15. The concentration limit line represents the requestor-defined
groundwater concentration limit for barium.

SE01_001im5_RCRA_Cs_Ba_ig.gsm
SE01_006nm6_RCRA_Cs_Ba.gsm; SE01_006nm6_RCRA_Cs_Ba_Max.gsm
SEO01 006nm6 RCRA Cs Ba NoEBS.asm; RCRA Cs Ba combined.JNB
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Figure 41. Mean annual concentration of barium for selected cesium contaminant analysis cases.
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Figure 42 displays the statistical mean groundwater concentration of cadmium for the Cesium
Contaminant 5 (full-range cadmium inventory) (See Table 25 for full case descriptions), Cesium
Contaminant 6 (maximum cadmium inventory), Cesium Contaminant 7 (full-range cadmium inventory
with no engineered barrier system), and Cesium Contaminant § (full range cadmium inventory in the
igneous scenario) cases. The full statistical curve set for each case shown in Figure 42 is contained in
Appendix B as Figures B-16, B-17, B-18, and B-19. The concentration limit line represents the requestor-
defined groundwater concentration limit for cadmium.
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Figure 42. Mean annual concentration of cadmium for selected cesium contaminant analysis cases.
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Figure 43 displays the statistical mean groundwater concentration of chromium for the Cesium
Contaminant 9 (full-range chromium inventory) (See Table 25 for full case descriptions), Cesium
Contaminant 10 (maximum chromium inventory), Cesium Contaminant 11 (full-range chromium
inventory with no engineered barrier system), and Cesium Contaminant 12 (full range chromium
inventory in the igneous scenario) cases. The full statistical curve set for each case shown in Figure 43
is contained in Appendix B as Figures B-20, B-21, B-22, and B-23. The concentration limit line
represents the requestor-defined groundwater concentration limit for chromium.

SE01_001im5_RCRA_Cs_Cr_ig.gsm
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Figure 43. Mean annual concentration of chromium for selected cesium contaminant analysis cases.
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Figure 44 displays the statistical mean groundwater concentration of lead for the Cesium Contaminant 13
(full-range lead inventory) (See Table 25 for full case descriptions), Cesium Contaminant 14 (maximum
lead inventory), Cesium Contaminant 15 (full-range lead inventory with no engineered barrier system),
and Cesium Contaminant 16 (full range lead inventory in the igneous scenario) cases. The full statistical
curve set for each case shown in Figure 44 is contained in Appendix B as Figures B-24, B-25, B-26, and
B-27. The concentration limit line represents the requestor-defined groundwater concentration limit for
lead.
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Figure 44. Mean annual concentration of lead for selected cesium contaminant analysis cascs.
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Figure 45 displays the statistical mean groundwater concentration of silver for the Cesium

Contaminant 17 (full-range silver inventory) (See Table 25 for full case descriptions), Cesium
Contaminant 18 (maximum silver inventory), Cesium Contaminant 19 (full-range silver inventory with
no engineered barrier system), and Cesium Contaminant 20 (full range silver inventory in the igneous
scenario) cases. The full statistical curve set for each case shown in Figure 45 is contained in Appendix B
as Figures B-28, B-29, B-30, and B-31. The concentration limit line represents the requestor-defined
groundwater concentration limit for silver.
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Figure 45. Mean annual concentration of silver for selected cesium contaminant analysis cases.
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Figure 46 displays the statistical mean groundwater concentration of barium for the Strontium
Contaminant 1 (full-range barium inventory) (See Table 26 for full case descriptions), Strontium
Contaminant 2 (maximum barium inventory), Strontium Contaminant-3 (full-range barium inventory with
no engineered barrier system), and Strontium Contaminant 4 (full-range barium inventory in the igneous
scenario) cases. The full statistical curve set for each case shown in Figure 46 is contained in Appendix B
as Figures B-32, B-33, B-34, and B-35. The concentration limit line represents the requestor-defined
groundwater concentration limit for barium.
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Figure 46. Mean annual concentration of barium for sclected strontium contaminant analysis cases.
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Figure 47 displays the statistical mean groundwater concentration of cadmium for the Strontium
Contaminant 5 (full-range cadmium inventory) (See Table 26 for full case descriptions), Strontium
Contaminant 6 (maximum cadmium inventory), Strontium Contaminant 7 (full-range cadmium inventory
with no engineered barrier system), and Strontium Contaminant 8 (full-range cadmium inventory in the
igneous scenario) cases. The full statistical curve set for each case shown in Figure 47 is contained in
Appendix B as Figures B-36, B-37, B-38, and B-39. The concentration limit line represents the requestor-
defined groundwater concentration limit for cadmium.
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Figure 47. Mean annual concentration of cadmium for selected strontium contaminant analysis cases.
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Figure 48 displays the statistical mean groundwater concentration of chromium for the Stront: n
Contaminant 9 (full-range chromium inventory) (See Table 26 for full case descriptions), Strontium
Contaminant 10 (maximum chromium inventory), Strontium Contaminant 11 (full-range chromium
inventory with no engineered barrier system), and Strontium Contaminant 12 (full-range chromium
inventory in the igneous scenario) cases. The full statistical curve set for each case shown in Figure 48 is
contained in Appendix B as Figures B-40, B-41, B-42, and B-43. The concentration limit line represents
the requestor-defined groundwater concentration limit for chromium.
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Figure 48. Mean annual concentration of chromium for selected strontium contaminant analysis cases.
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Figure 49 displays the statistical mean groundwater concentration of lead for the Strontium

Contaminant 13 (full-range lead inventory) (See Table 26 for full case descriptions), Strontium
Contaminant 14 (maximum lead inventory), Strontium Contaminant 15 (full-range lead inventory with
no engineered barrier system), and Strontium Contaminant 16 (full-range lead inventory in the igneous
scenario) cases. The full statistical curve set for each case shown in Figure 49 is contained in Appendix B
as Figures B-44, B-45, B-46, and B-47. The concentration limit line represents the requestor-defined
groundwater concentration limit for lead.
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Figure 49. Mean annual concentration of lead for selected strontium contaminant analysis cases.
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Figure 50 displays the statistical mean groundwater concentration of silver for the Strontium
Contaminant 17 (full-range silver inventory) (See Table 26 for full case descriptions), Strontium
Contaminant 18 (maximum silver inventory), Strontium Contaminant 19 (full-range silver inventory with
no engineered barrier system), and Strontium Contaminant 20 (full-range silver inventory in the igneous
scenario) cases. The full statistical curve set for each case shown in Figure 50 is contained in Appendix B
as Figures B-48, B-49, B-50, and B-51. The concentration limit line represents the requestor-defined

| -
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groundwater concentration limit for silver.
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Figure 50. Mean annual concentration of silver for selected strontium contaminant analysis cascs.
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Figure B-1 shows the statistical plots of the annual dosc for the Base Case (see Table 22 for specific case
detail), which simulates the base repository inventory of 7,860 commercial SNF waste packages and
3,910 DOE waste packages which contain DOE SNF and HLW glass. The plot displays separate curves
for various statistical values of the set of realizations. The mean line displays the expected value of the
annual dose due to transport of the radionuclides in the groundwater. The most significant item for this data
is the mean since the mean is the most likely value of the dose. Also shown on the plot are the upper and
lower bounds for the range of the calculated dose. These curves represent the maximum and minimum
results of all realizations for the case. The 5th and 95th percentile are also shown on the plot. The area
between these two lines contains the results of 90% of the realizations. In addition, the median is shown
on the plot, representing the middle of all realizations or the value above and below which 50% of the
realizations fall.

QENY ANRAMmA fAr7R4 nem: QEN1 ANRAmMmR fAr7R4 MDD

Annual Dose (mrem)

102

107

1028 3
102

1030

102 L1 11l 1 11111u= [ 11111|% L4111 -

10 100 1000 10000 100000 1000000

Time (years)

Figure B-1. Statistical curve set for the Base Case analysis.
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Figure B-2 shows the statistical plots of the annual dose for the Cesium 1 case (see Table 22 for specific
case detail), which prevents releasc from commercial SNF waste packages, thereby defining the dose
from this source as zero and modifying the number of codisposal packages to 84 to match the projected
number of cesium waste packages. The plot displays separate curves for various statistical values of the set
of 300 recalizations. The mean line displays the expected value of the annual dose due to transport of the
radionuclides in the groundwater. The most significant item for this data is the mean since the mean is the
most likely value of the dose. Also shown on the plot are the upper and lower bounds for the range of the
calculated dose. These curves represent the maximum and minimum results of all realizations for the
case. The 5th and 95th percentile are also shown on the plot. The area between these two lines contains
the results of 90% of the realizations. In addition, the median is shown on the plot, representing the
middle of all realizations or the value above and below which 50% of the realizations fall.
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Figure B-2. Statistical curve set for the Cesium | case analysis.
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Figure B-3 shows the statistical plots of the annual dose for the Strontium 1 case (see Table 22 for
specific case detail), which prevents release from commercial SNF waste packages, thereby defining the
dose from this source as zero and modifying the number of codisposal packages to 38 to match the
projected number of strontium waste packages. The plot displays separate curves for various statistical
values of the set of 300 realizations. The mean line displays the expected value of the annual dose due to
transport of the radionuclides in the groundwater. The most significant item for this data is the mean since
the mean is the most likely value of the dose. Also shown on the plot are the upper and lower bounds for
the range of the calculated dose. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-3. Statistical curve set for the Strontium 1 case analysis.
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Figure B-4 shows the statistical plots of the annual dose for the Cesium 2 case (see Table 22 for specific
case detail), which prevents releasc from commercial SNF wastc packages, thercby defining the dose
from this source as zero and modifying the number of codisposal packages to 84 to match the projected
number of cesium waste packages. In addition, the Cesium 2 casc replaces each  OE standardized
canister containing DOE SNF with a DOE standardized canister containing the maximum inventory of
Cesium-137 chloride. The plot displays separate curves for various statistical values of the set of 300
realizations. The mean line displays the expected value of the annual dose due to transport of the
radionuclides in the groundwater. The most significant item for this data is the mean since the mean is the
most likely value of the dose. Also shown on the plot are the upper and lower bounds for the range of the
calculated dose. These curves represent the maximum and minimum results of all realizations for the
case. The 5th and 95th percentile are also shown on the plot. The area between these two lines contains
the results of 90% of the realizations. In addition, the median is shown on the plot, representing the
middle of all realizations or the value above and below which 50% of the rcalizations fall.
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Figurc B-4. Statistical curve set for the Cesium 2 case analysis.
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Figure B-5 shows the statistical plots of the annual dose for the Cesium 3 case (see Table 22 for specific
case detail), which prevents release from commercial SNF waste packages, thereby defining the dose
from this source as zero and modifying the number of codisposal packages to 84 to match the projected
number of cesium waste packages. In addition, the Cesium 3 case replaces cach 'OE standardized
canister containing DOE SNF with a DOE standardized canister containing the maximum inventory of
Cesium-135 chloride. The plot displays separate curves for various statistical values of the set of 300
realizations. The mean line displays the expected value of the annual dose due to transport of the
radionuclides in the groundwater. The most significant item for this data is the mean since the mean is the
most likely value of the dose. Also shown on the plot are the upper and lower bounds for the range of the
calculated dose. These curves represent the maximum and minimum results of all realizations for the
case. The 5th and 95th percentile are also shown on the plot. The area between these two lines contains
the results of 90% of the realizations. As discussed in the main body of the report, the dose calculations
for this case are based on Cesium-135 properties and are included only for indication. In addition, the
median is shown on the plot, representing the middle of all realizations or the value above and below
which 50% of the realizations fall.

SE01_00€~~< A" _Cs135 84 WPs.gsm; SE01_008nm6_RAD_Cs135 84 WPs.JNB

VITTITg T llllllll T |||llll| 1 Illlllg

Annual Dose (mrem)

102

102

10740

10 E 3
f LLllllll% i lllllllI L lIIIlIII 1 L1 111 1 Illllll

10 100 1000 10000 100000 1000000
Time (years)

Figure B-5. Statistical curve set for the Cesium 3 casc analysis.
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Figure B-6 shows the statistical plots of the annual dose for the Strontium 2 case (see Table 22 for
specific case detail), which prevents release from commercial SNF waste packages, thereby defining the
dose from this source as zero and modifying the number of codisposal packages to 38 to match the
projected number of strontium waste packages. In addition, the Strontium 2 case replaces each DOE
standardized canister containing DOE SNF with a DOE standardized canister containing the maximum
inventory of strontium-90 fluoride. The plot displays separate curves for various statistical values of the sct
of 300 realizations. The mean line displays the expected value of the annual dose due to transport of the
radionuclides in the groundwater. The most significant item for this data is the mean since thc mean is the
most likely value of the dose. Also shown on the plot are the upper and lower bounds for the range of the
calculated dose. These curves represent the maximum and minimum results of all realizations for the
case. The 5th and 95th percentile are also shown on the plot. The area between these two lines contains
the results of 90% of the realizations. In addition, the median is shown on the plot, representing the
middle of all realizations or the value above and below which 50% of the realizations fall.
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Figure B-6. Statistical curve set for the Strontium 2 case analysis.
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Figure B-7 shows the statistical plots of the annual dose for the Cesium Strontium 1 case (see Table 22
for specific case detail), which adds the maximum inventories of cesium-137 chloride and strontium-90
fluoride to each DOE waste package in the Base Case. This simulates more capsule material than is
physically available to place in the repository, which provides a high estimate of dose change from these
sources. The plot displays separate curves for various statistical values of the set of 300 realizations. The
mean line displays the expected value of the annual dose due to transport of the radionuclides in the
groundwater. The most significant item for this data is the mean since the mean is the most likely value of
the dose. Also shown on the plot are the upper and lower bounds for the range of the calculated dose.
These curves represent the maximum and minimum results of all realizations for the case. The 5th and
95th percentile are also shown on the plot. The area between these two lines contains the results of 90%
of the realizations. In addition, the median is shown on the plot, representing the middle of all realizations
or the value above and below which 50% of the realizations fall.
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Figure B-7. Statistical curve set for the Cesium Strontium 1 case analysis.
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Figure B-8 shows the statistical plots of the annual dose for the Cesium 4 case (see Table 22 for specific
case detail), which adds the maximum inventory of cesium-135 chloride to each DOE waste package in
the Base Case. This simulates more capsule material than is physically available to place in the repository,
which provides a high estimate of dose change from these sources. The plot displays separate curves for
various statistical values of the set of 300 realizations. The mean line displays the expected value of the
annual dose due to groundwater transport of the radionuclides. The most significant item for this data is
the mean since the mean is the most likely value of the dose. Also shown on the plot are the upper and
lower bounds for the range of the calculated dose. These curves represent the maximum and minimum
results of all realizations for the case. The 5th and 95th percentile are also shown on the plot. The area
between these two lines contains the results of 90% of the realizations. In addition, the median is shown
on the plot, representing the middle of all realizations or the value above and below which 50% of the
realizations fall.
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Figure B-8. Statistical curve set for the Cesium 4 case analysis.
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Figure B-9 shows the statistical plots of the annual dose for the Base Case 1 (see Table 22 for specific
case detail), which models the full repository inventory including commercial waste packages and DOE
waste packages during an igneous event (see Section 4.1) on the Base Case analysis. The plot displays
separate curves for various statistical values of the set of 5,000 realizations. The mean line displays the
expected value of the annual dose due to ash and groundwater transport of the radionuclides. ~ 2 most
significant item for this data is the mean since the mean is the most likely value of the dose. Also shown
on the plot are the upper and lower bounds for the range of the calculated dose. These curves r  resent the
maximum and minimum results of all realizations for the case. The Sth and 95th percentile are aiso shown
on the plot. The area between these two lines contains the results of 90% of the realizations. In addition,
the median is shown on the plot, representing the middle of all realizations or the value above and below
which 50% of the realizations fall.
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Figure B-9. Statistical curve set for the Base Case 1 analysis.
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Figure B-10 shows the statistical plots of the annual dose for the Base Case 1 (see Table 22 for specific
case detail), which models the full repository inventory including commercial waste packages and DOE
waste packages during an igneous event (see Section 4.1) on the Base Case analysis. This figure displays
only the dose in the groundwater from this case. The plot displays separate curves for various statistical
values of the set of 5,000 realizations. The mean line displays the expected value of the annual dose due
to groundwater transport of the radionuclides. The most significant item for this data is the mean since the
mean is the most likely value of the dose. Also shown on the plot are the upper and lower bounds for the
range of the calculated dose. These curves represent the maximum and minimum results of all realizations
for the case. The 5th and 95th percentile are also shown on the plot. The area between these two lines
contains the results of 90% of the realizations. 1n addition, the median is shown on the plot, representing
the middle of all realizations or the value above and below which 50% of the realizations fall.
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Figure B-10. Statistical curve set for groundwater dose the Base Case 1 analysis.
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Figure B-11 shows the statistical plots of the annual dose for the Cesium Strontium 2 case (see Table 22
for specific case detail), which modifies the Base Case by adding the maximum inventories of Cesium-
137 chloride and strontium-90 fluoride to each DOE waste package in the Base Case, thus simulating
more capsule material than is physically available to place in the repository. This provides a high estimate
of change to the repository dose from this source. The plot displays separate curves for various statistical
values of the set of 5,000 realizations. The mean line displays the expected value of the annual dose due
to ash and groundwater transport of the radionuclides. The most significant item for this data is the mean
since the mean is the most likely value of the dose. Also shown on the plot are the upper and lower
bounds for the range of the calculated dose. These curves represent the maximum and minimum results of
all realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between
these two lines contains the results of 90% of the realizations. In addition, the median is shown on the
plot, representing the middle of all realizations or the value above and below which 50% of the
realizations fall.
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Figure B-11. Statistical curve set for the Cesium Strontium 2 case analysis.
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Figure B-12 shows the statistical plots of the annual barium release for the Cesium Contaminant 1 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
full range of barium inventory. The plot displays scparate curves for various statistical values of the set of
300 realizations. The concentration limit linc represents the groundwater concentration limit for barinm.
The mean line displays the mean valuc of the 300 realization concentration resu  for the bariumin 2
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the bar  m concentrs Hn. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The Sth and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. 1n addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-12. Statistical curve set for the Cesium Contaminant | case analysis.
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Figure B-13 shows the statistical plots of the annual barium release for the Cesium Contaminant 2 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
maximum barium inventory. The plot displays separate curves for various statistical values of the set of
300 realizations. The concentration limit line represents the groundwater concentration limit for barium.
The mean line displays the mean value of the 300 realization concentration res s for the barium in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the barium concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-13. Statistical curve set for the Cesium Contaminant 2 case analysis.

Appendix B




NATIONAL SPENT NUCLEAR FUEL PROGRAM ENGINEERING DESIGN FILE
EDF-NSNF-072
Revision 0

Page 132 of 169

|Tit|e: Hanford Cs-Sr Repository Disposal Performance Analysis Using the TSPA-FEIS Model

Figure B-14 shows the statistical plots of the annual barium release for the Cesium Contaminant 3 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the engineered barrier system is
removed. Each cesium capsule waste package contains the full range of barium inventory. The plot
displays separate curves for various statistical values of the set of 300 rcalizations. The conce  ation
limit line represents the groundwater concentration limit for barium. The mean line displays the mean
value of the 300 realization concentration results for the barium in the groundwater. The most significant
comparison to be made for this data is the comparison of the mean against the concentration limit since
the mean is the most likely value of the barium concentration. Also shown on the plot are the upper and
lower bounds for the range of calculated concentrations. These curves represent the maximum and
minimum results of all realizations for the case. The Sth and 95th percentile are also shown on the plot.
The area between these two lines contains the results of 90% of the realizations. In addition, the median is
shown on the plot, representing the middle of all realizations or the value above and below which 50% of
the realizations fall.
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Figurc B-14. Statistical curve set for the Cesium Contaminant 3 case analysis.
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Figure B-15 shows the statistical plots of the annual barium release for the Cesium Contaminant 4 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used. Each
cesium capsule waste package contains the full range of barium inventory. The plot displays separate
curves for various statistical values of the set of 5,000 realizations. The concentration limit line represents
the groundwater concentration limit for barium. The mean line displays the mean value of the 5,000
realization concentration results for the barium in the groundwater. The most significant comparison to be
made for this datais 2 comparison of the mean against the concentration limit since the mean is the
most likely value of the barium concentration. Also shown on the plot are the upper and lower bounds for
the range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The Sth and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-15. Statistical curve set for the Cesium Contaminant 4 case analysis.
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Figure B-16 shows the statistical plots of the annual cadmium release for the Cesium Contaminant 5 case
(see Table 25 for specific case dctail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
full range of cadmium inventory. The plot displays separate curves for various statistical values of the sct
of 300 realizations. The concentration limit line represents the groundwater concentration limit for
cadmium. The mean line displays the mean value of the 300 rcalization concentration results for the
cadmium in the groundwater. The most significant comparison to be made for this data is the comparison
of the mean against the concentration limit since the mean is the most likely value of the cadmium
concentration. Also shown on the plot are the upper and lower bounds for the range of caleul d
concentrations. These curves represent the maximum and minimum results of all realizations for the case.
The 5th and 95th percentile are also shown on the plot. The arca between these two lines contains the
results of 90% of the realizations. In addition, the median is shown on the plot, representing the middle of
all realizations or the value above and below which 50% of the realizations fall.

SEN1 00BNMB_RCRA Me Gd.pem SEQT AnanmG RCRA_C

il Concentration (mg/L)

A

100 1000 10000 100000 1000000
Time (years)

Figure B-16. Statistical curve set for the Cesium Contaminant 5 case analysis.
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Figure B-17 shows the statistical plots of the annual cadmium rclcase for thc Cesium Contaminant 6 case
(see Table 25 for specific case detail) in which the repository inventory is rcduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
maximum cadmium inventory. The plot displays scparate curves for various statistical values of the set of
300 realizations. The concentration limit line represents the groundwater concentration limit for cadmium.
The mean line displays the mean value of the 300 realization concentration results for the cadmium in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the car  1ium concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the casc. The 5th and 95tk ercentile
are also shown on the plot. The area between thesc two lincs contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the rcalizations fall.
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Figurc B-17. Statistical curve sct for the Cesium Contaminant 6 case analysis.
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Figure B-18 shows the statistical plots of the annual cadmium release for the Cesium Contaminant 7 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the engineered barrier system is
removed. Each cesium capsule waste package contains the full range of cadmium inventory. The plot
displays separate curves for various statistical values of the set of 300 realizations. The concentration
limit line represents the groundwater concentration limit for cadmium. The mean line displays the mean
value of the 300 realization concentration results for the cadmium in the groundwater. The most
significant comparison to be made for this data is the comparison of the mean against the concentration
limit since the mean is the most likely value of the cadmium concentration. Also shown on the plot are the
upper and lower bounds for the range of calculated concentrations. These curves represent the maximum
and minimum results of all realizations for the case. The 5th and 95th percentile are also shown on the
plot. The area between these two lines contains the results of 90% of the realizations. In addition, the
median is shown on the plot, representing the middle of all realizations or the value above and below
which 50% of the realizations fall.
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Figure B-18. Statistical curve set for the Cesium Contaminant 7 case analysis.
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Figure B-19 shows the statistical plots of the annual cadmium rclease for the Cesium Contaminant 8 case
(see Table 25 for specific case detail) in which the rcpository inventory is reduced to 84 cc  sposal waste
packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used. Each
cesium capsule waste package contains the full range of cadmium inventory. The plot displays separate
curves for various statistical values of the set of 5,000 realizations. The concentration limit line represents
the groundwater concentration limit for cadmium. The mean line displays the mean value of the 5,000
realization concentration results for the cadmium in the groundwater. The most significant comparison to
be made for this data is the comparison of the mean against the concentration limit since the mean is the
most likely value of the cadmium concentration. Also shown on the plot are the upper and lower bounds
for the range of calculated concentrations. These curves represent the maximum and minimum results of
all realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between
these two lines contains the results of 90% of the realizations. In addition, the median is shown on the
plot, representing the middle of all realizations or the value above and below which 50% of the
realizations fall.
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Figure B-19. Statistical curve set for the Cesium Contaminant 8 case analysis.
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Figure B-20 shows the statistical plots of the annual chromium rclease for the Cesium Contaminant 9 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
full range of chromium inventory. The plot displays separate curves for various statistical values of the set
of 300 realizations. The concentration limit line represents the groundwater concentration limit for
chromium. The mean line displays the mean value of the 300 realization concentration results for the
chromium in the groundwater. The most significant comparison to be made for this data is the comparison
of the mean against the concentration limit since the mean is the most likely value of the chromium
concentration. Also shown on the plot are the upper and lower bounds for the range of calculated
concentrations. These curves represent the maximum and minimum results of all realizations for the case.
The 5th and 95th percentile arc also shown on the plot. The area between these two lines contains the
results of 90% of the realizations. In addition, the median is shown on the plot, representing the middle of
all realizations or the value above and below which 50% of the realizations fall.
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Figure B-20. Statistical curve set for the Cesium Contaminant 9 case analysis.
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Figure B-21 shows the statistical plots of the annual chromium release for the Cesium Contaminant 10
case (see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal
waste packages with the release of all radionuclides set to zero. Each cesium capsule waste package
contains the maximum chromium inventory. The plot displays separate curves for various statistical
values of the set of 300 realizations. The concentration limit line represents the groundwater
concentration limit for chromium. The mean line displays the mean value of the 300 realization
concentration results for the chromium in the groundwater. The most significant comparison to be made
for this data is the comparison of the mean against the concentration limit since the mean is the most
likely value of the chromium concentration. Also shown on the plot are the upper and lower bounds for
the range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the middle of all rcalizations or the value above and below which 50% of the realizations
fall.

SEO01_006nm6_RCRA_Cs_Cr_Max.gsm; SE01_006nm6_RCRA_Cs_Cr_Max.JNB

100 — T T T T Irrim T T 7T =TT 17T LIS N B B A N | T TrTTTrm

oncentration (mg/L)

) 102
1025
. o=
3 -28
c 1%
C o
< o
109
103
103
11
18:33 [E 1 |||||l|{7 1 lllllll= Il |||||||= 1 ||||11|= 1 Jlllllq
10 100 1000 10000 10 )00 * 10000

Time (years)

Figure B-21. Statistical curve set for the Cesium Contaminant 10 case analysis.
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Figure B-22 shows the statistical plots of the annual chromium release for the Cesium Contaminant 11
case (see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal
waste packages with the release of all radionuclides set to zero. For this case, the engineered barrier
system is removed. Each cesium capsule waste package contains the full range of chromium inventory.
The plot displays separate curves for various statistical values of the set of 300 realizations. The
concentration limit line represents the groundwater concentration limit for chromium. The mean line
displays the mean value of the 300 realization concentration results for the chromium in the groundwater.
The most significant comparison to be made for this data is the comparison of the mean against the
concentration limit si e the mean is the most likely value of the chromium concentration. Also shown on
the plot are the upper and lower bounds for the range of calculated concentrations. These curves represent
the maximum and minimum results of all realizations for the case. The 5th and 95th percentile are also
shown on the plot. The area between these two lines contains the results of 90% of the realizations. In
addition, the median is shown on the plot, representing the middle of all realizations or the value above
and below which 50% of the realizations fall.
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Figure B-22. Statistical curve sct for the Cesium Contaminant 11 case analysis.
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Figure B-23 shows the statistical plots of the annual chromium release for the Cesium Contaminant 12
case (see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal
waste packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used.
Each cesium capsule waste package contains the full range of chromium inventory. The plot displays
separate curves for various statistical values of the set of 5,000 realizations. The concentration limit line
represents the groundwater concentration limit for chromium. The mean line displays the mean value of
the 5,000 realization concentration results for the chromium in the groundwater. The most significant
comparison to be made for this data is the comparison of the mean against the concentration limit since
the mean is the most likely value of the chromium concentration. Also shown on the plot are the upper
and lower bounds for the range of calculated concentrations. These curves represent the maximum and
minimum results of all realizations for the case. The 5th and 95th percentile are also shown on the plot.
The area between these two lines contains the results of 90% of the realizations. In addition, the median is
shown on the plot, representing the middle of all realizations or the value above and below which 50% of
the realizations fall.
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Figure B-23. Statistical curve set for the Cesium Contaminant 12 case analysis.
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Figure B-24 shows the statistical plots of the annual lead release for the Cesium Contaminant 13 case (see
Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
full range of lead inventory. The plot displays separate curves for various statistical values of the set of
300 realizations. The concentration limit line represents the groundwater concentration limit for lead. The
mean line displays the mean value of the 300 realization concentration results for the lead in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the lead concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The Sth and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-24. Statistical curve set for the Cesium Contaminant 13 case analysis.

Appendix B




NATIONAL SPENT NUCLEAR FUEL PROGRAM ENGINEERING DESIGN FILE
EDF-NSNF-072

Revision 0
Page 143 of 169
Title: Hanfard C.e-Sr Repository Disponsal Performance Analysis Usinn the TSPA-FEIS Mode! J

Figure B-25 shows the statistical plots of the annual lead release for the Cesium Contaminant 14 case (sec
Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
maximum lead inventory. The plot displays separate curves for various statistical values of the set of 300
realizations. The concentration limit line represents the groundwater concentration limit for lead. The
mean line displays the mean value of the 300 realization concentration results for the lead in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likcly value of the lead concentration. Also
shown on the plot arc the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-25. Statistical curve set for the Cesium Contaminant 14 case analysis.
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Figure B-26 shows the statistical plots of the annual lead release for the Cesium Contaminant 15 case (see
Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the engineered barrier system is
removed. Each cesium capsule waste package contains the full range of lead inventory. The plot displays
separate curves for various statistical values of the set of 300 realizations. The concentration limit line
represents the groundwater concentration limit for lead. The mean line displays the mean value of the 300
realization concentration results for the lead in the groundwater. The most significant comparison to be
madc for this data is the comparison of the mean against the concentration limit since the mean is the
most likely value of the lead concentration. Also shown on the plot are the upper and lower bounds for the
range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the mide  of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-26. Statistical curve set for the Cesium Contaminant 15 case analysis.
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Figure B-27 shows the statistical plots of the annual lead release for the Cesium Contaminant 16 case (see
Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used. Each
cesium capsule waste package contains the full range of lead inventory. The plot displays separate curves
for various statistical values of the set of 5,000 realizations. The concentration limit line represents the
groundwater concentration limit for lead. The mean line displays the mean value of the 5,000 realization
concentration results for the lead in the groundwater. The most significant comparison to be made for this
data is the comparison of the mean against the concentration limit since the mean is the most likely value
of the lead concentration. Also shown on the plot are the upper and lower bounds for the range of
calculated concentrations. These curves represent the maximum and minimum results of all realizations
for the case. The 5th and 95th percentile are also shown on the plot. The area between these two lines
contains the results of 90% of the realizations. In addition, the median is shown on the plot, representing
the middle of all realizations or the value above and below which 50% of the realizations fall.

SE01_001im5_RCRA_Cs_Pb_ig.gsm; SEO1_001im5_RCRA_Cs_Pb_ig.JNB

18$ E T |1TII|I| ) T IIIIII| T T IIIIIII 1 L] IIIIIII T L] Illllﬂ
-1
18
i
10°
—~—~ 18‘;
I 10
= 10°
O 107
o £ 19
0) R Q13
e oM
£ C g
DO v
O = 843
(U 0-19
S 5 o
1 C 0:21
>0 197
= Q o
a £ 1«
o Q@ 8;5
a0 »
O — 1%
L
a S
C 0»33
c 9%
< 0%
0738
v
ol
8:3? 1 IIIl|II{ L IIIIIII= 1 lLIllIl{ L Illllll= 1 llllll‘aI
10 100 1000 10000 100000 1000000

Time (years)

Figure B-27. Statistical curve set for the Cesium Contaminant 16 case analysis.
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Figure B-28 shows the statistical plots of the annual silver release for the Cesium Contaminant 17 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
full range of silver inventory. The plot displays separate curves for various statistical values of the set of
300 realizations. The concentration limit line represents the groundwater concentration limit for silver.
The mean line displays the mean value of the 300 realization concentration results for the silver in the
groundwater. The most significant comparison to be made for this data is the comparison of the mcan
against the concentration limit since the mean is the most likely value of the silver concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
are also shown on the plot. The arca between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-28. Statistical curve set for the Cesium Contaminant 17 case analysis.
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Figure B-29 shows the statistical plots of the annual silver release for the Cesium Contamina 3 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
maximum silver inventory. The plot displays separate curves for various statistical values of the set of
300 realizations. The concentration limit line represents the groundwater concentration limit for silver.
The mean line displays the mean value of the 300 realization concentration results for the silver in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the silver concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The Sth and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-29. Statistical curve set for the Cesium Contaminant 18 case analysis.
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Figure B-31 shows the statistical plots of the annual silver release for the Cesium Contaminant 20 case
(see Table 25 for specific case detail) in which the repository inventory is reduced to 84 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used. Each
cesium capsule waste package contains the full range of silver inventory. The plot displays separate
curves for various statistical values of the set of 5,000 realizations. The concentration limit line represents
the groundwater concentration limit for silver, The mean line displays the mean value of the 5,000
realization concentration results for the silver in the groundwater. The most significant comparison to be
made for this data is the comparison of the mean against the concentration limit since the mean is the
most likely value of the silver concentration. Also shown on the plot are the upper and lower bounds for
the range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,

representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-31. Statistical curve set for the Cesium Contaminant 20 case analysis.
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Figure B-32 shows the statistical plots of the annual barium release for the Strontium Contaminant 1 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides sct to zero. Each strontium capsule waste pa  age contains
the full range of barium inventory. The plot displays separate curves for various statistical values of the
set of 300 realizations. The concentration limit line represents the groundwater concentration limit for
barium. The mean line displays the mean valuc of the 300 realization concentration results for the barium
in the groundwater. The most significant comparison to be made for this data is the comparison of the
mean against the concentration limit since the mcan is the most likely value of the barium concentration.
Also shown on the plot are the upper and lower bounds for the range of calculated concentrations. These
curves represent the maximum and minimum results of all realizations for the case. The 5th and 95th
percentile are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-32. Statistical curve sct for the Strontium Contaminant | case analysis.
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Figure B-33 shows the statistical plots of the annual barium release for the Strontium Contaminant 2 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
maximum barium inventory. The plot displays scparate curves for various statistical values of the set of
300 realizations. The concentration limit line represents the groundwater concentration limit for barium.
The mean line displays the mean value of the 300 realization concentration results for the barium in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the barium concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-33. Statistical curve set for the Strontium Contaminant 2 case analysis.
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Figure B-34 shows the statistical plots of the annual barium release for the Strontium Contaminant 3 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the engineered barrier system is
removed. Each cesium capsule waste package contains the full range of barium inventory. The plot
displays separate curves for various statistical values of the set of 300 realizations. The concentration
limit line represents the groundwater concentration limit for barium. The mean line displays the mean
value of the 300 realization concentration results for the barium in the groundwater. The most significant
comparison to be made for this data is the comparison of the mean against the concentration limit since
the mean is the most likely value of the barium concentration. Also shown on the plot are the upper and
lower bounds for the range of calculated concentrations. These curves represent the maximum and
minimum results of all realizations for the case. The 5th and 95th percentile are also shown on the plot.
The area between these two lines contains the results of 90% of the realizations. In addition, the median is
shown on the plot, representing the middle of all realizations or the value above and below which 50% of
the realizations fall.
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Figure B-34. Statistical curve set for the Strontium Contaminant 3 case analysis.
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Figure B-35 shows the statistical plots of the annual barium release for the Strontium Contaminant 4 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used. Each
strontium capsule waste package contains the full range of barium inventory. The plot displays separate
curves for various statistical values of the set of 5,000 realizations. The concentration limit line represents
the groundwater concentration limit for barium. The mean line displays the mean value of the 5,000
realization concentration results for the barium in the groundwater. The most significant comparison to be
made for this data is the comparison of the mean against the concentration limit since the mean is the
most likely value of the barium concentration. Also shown on the plot are the upper and lower bounds for
the range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,

representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-35. Statistical curve set for the Strontium Contaminant 4 case analysis.
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Figure B-36 shows the statistical plots of the annual cadmium release for the Strontium Contaminant 52
case (see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal
waste packages with the release of all radionuclides set to zero. Each strontium capsule waste package
contains the full range of cadmium inventory. The plot displays separate curves for various statistical
values of the set of 300 realizations. The concentration limit line represents the groundwater
concentration limit for cadmium. The mean line displays the mean value of the 300 realization
concentration results for the cadmium in the groundwater. The most significant comparison to be made
for this data is the comparison of the mean against the concentration limit since the mean is the most
likely value of the cadmium concentration. Also shown on the plot are the upper and lower bounds for the
range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-36. Statistical curve set for the Strontium Contaminant 5 case analysis.
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Figure B-37 shows the statistical plots of the annual cadmium release for the Strontium Contaminant 6
case (see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal
waste packages with 2 release of all radionuclides set to zero. Each cesium capsule waste package
contains the maximum cadmium inventory. The plot displays separate curves for various statistical values
of the set of 300 realizations. The concentration limit line represents the groundwater concentration limit
for cadmium. The mean line displays the mean value of the 300 realization concentration results for the
cadmium in the groundwater. The most significant comparison to be madc for this data is the comparison
of the mean against the concentration limit since the mean is the most likely value of the cadmium
concentration. Also shown on the plot are the upper and lower bounds for the range of calculated
concentrations. These curves represent the maximum and minimum results of all realizations for the case.
The Sth and 95th percentile arc also shown on the plot. The area between thesc two lines contains the
results of 90% of the realizations. In addition, the median is shown on the plot, representing the middle of
all realizations or the value above and below which 50% of the realizations fall.
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Figure B-37. Statistical curve set for the Strontium Contaminant 6 case analysis.
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Figure B-38 shows the statistical plots of the annual cadmium release for the Strontium Contaminant 7
case (scec Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal
waste packages with the release of all radionuclides set to zero. For this case, the engineered barrier
system is removed. Each cesium capsule waste package contains the full range of cadmium inventory.
The plot displays separate curves for various statistical values of the set of 300 realizations. The
concentration limit line represents the groundwater concentration limit for cadmium. The mean line
displays the mean value of the 300 realization concentration results for the cadmium in the groundwater.
The most significant comparison to be made for this data is the comparison of the mean against the
concentration limit since the mean is the most likely value of the cadmium concentration. Also shown on
the plot are the upper and lower bounds for the range of calculated concentrations. These curves represent
the maximum and minimum results of all realizations for the case. The 5th and 95th percentile are also
shown on the plot. The area between these two lines contains the results of 90% of the realizations. In
addition, the median is shown on the plot, representing the middle of all realizations or the value above
and below which 50% of the realizations fall.
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Figure B-38. Statistical curve set for the Strontium Contaminant 7 case analysis.
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Figure B-39 shows the statistical plots of the annual cadmium release for the Strontium Contaminant §
case (see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal
waste packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used.
Each strontium capsule waste package contains the full range of cadmium inventory. The plot displays
separate curves for various statistical values of the set of 5,000 realizations. The concentration limit line
represents the groundwater concentration limit for cadmium. The mean line displays the mean value of
the 5,000 realization concentration results for the cadmium in the groundwatcr. The most significant
comparison to be made for this data is the comparison of the mean against the concentration limit since
the mean is the most likely value of the cadmium concentration. Also shown on the plot are the upper and
lower bounds for the range of calculated concentrations. These curves represent the maximum and
minimum results of all realizations for the case. The 5th and 95th percentile are also shown on the plot.
The area between these two lines contains the results of 90% of the realizations. In addition, the median is
shown on the plot, representing the middle of all realizations or the value above and below which 50% of
the realizations fall.
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Figure B-39. Statistical curve set for the Strontium Contaminant 8 case analysis.
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Figure B-40 shows the statistical plots of the annual chromium release for the Strontium Contaminant 9
case (see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codispos
waste packages with the release of all radionuclides set to zero. Each strontium capsule waste package
contains the full range of chromium inventory. The plot displays separate curves for various statistical
values of the set of 300 realizations. The concentration limit line represents the groundwater
concentration limit for chromium. The mean line displays the mean value of the 300 realization
concentration results for the chromium in the groundwater. The most significant comparison to be made
for this data is the comparison of the mean against the concentration limit since the mean is the most
likely value of the chromium concentration. Also shown on the plot are the upper and lower bounds for
the range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-40. Statistical curve set for the Strontium Contaminant 9 case analysis.
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Figure B-41 shows the statistical plots of the annual chromium release for the Strontium Contaminant 10
case (see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codi  osal
waste packages with the release of all radionuclides set to zero. Each cesium capsule waste package
contains the maximum chromium inventory. The plot displays separate curves for various statistical
values of the set of 300 realizations. The concentration limit line represents the groundwater
concentration limit for chromium. The mean line displays the mean value of the 300 realization
concentration results for the chromium in the groundwater. The most significant comparison to be made
for this data is the comparison of the mean against the concentration limit since the mean is the most
likely value of the chromium concentration. Also shown on the plot are the upper and lower bounds for
the range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The Sth and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-41. Statistical curve set for the Strontium Contaminant 10 case analysis.
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Figure B-42 shows the statistical plots of the annual chromium release for the Strontium Contaminant 11
case (see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal
waste packages with the release of all radionuclides set to zero. For this case, the engineered barrier
system is removed. Each cesium capsule waste package contains the full range of chromium inventory.
The plot displays separate curves for various statistical values of the set of 300 realizations. The
concentration limit line represents the groundwater concentration limit for chromium. The mean line
displays the mean value of the 300 realization concentration results for the chromium in the groundwater.
The most significant comparison to be made for this data is the comparison of the mean against the
concentration limit since the mean is the most likely value of the chromium concentration. Also shown on
the plot are the upper and lower bounds for the range of calculated concentrations. These curves represent
the maximum and minimum results of all realizations for the case. The 5th and 95th percentile are also
shown on the plot. The area between these two lines contains the results of 90% of the realizations. In |
addition, the median is shown on the plot, representing the middle of all realizations or the value above
and below which 50% of the realizations fall.
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Figure B-42. Statistical curve set for the Strontium Contaminant 11 case analysis.
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Figure B-43 shows the statistical plots of the annual chromium release for the Strontium Contaminant 12
case (see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal
waste packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used.
Each strontium caps' : waste package contains the full range of chromium inventory. The plot displays
separate curves for various statistical values of the set of 5,000 realizations. The concentration limit line
represents the groundwater concentration limit for chromium. The mean line displays the mean value of
the 5,000 realization concentration results for the chromium in the groundwater. The most significant
comparison to be made for this data is the comparison of the mean against the concentration limit since
the mean is the most likely value of the chromium concentration. Also shown on the plot are 2 upper
and lower bounds for the range of calculated concentrations. These curves represent the maximum and
minimum results of all realizations for the case. The 5th and 95th percentile are also shown on the plot.
The arca between these two lines contains the results of 90% of the realizations. In addition, the median is
shown on the plot, representing the middle of all realizations or the value above and below which 50% of
the realizations fall.
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Figure B-43. Statistical curve set for the Strontium Contaminant 12 case analysis.
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Figure B-44 shows the statistical plots of the annual lead release for the Strontium Contaminant 13 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. Each strontium capsule waste package contains
the full range of lead inventory. The plot displays separate curves for various statistical values of the set
of 300 realizations. The concentration limit line represents the groundwater concentration limit for lead.
The mean line displays the mean value of the 300 realization concentration results for the lead in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the lead concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-44. Statistical curve set for the Strontium Contaminant 13 case analysis.
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Figure B-45 shows the statistical plots of the annual lead release for the Strontium Contaminant 14 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. Each cesium capsule waste package contains the
maximum lead inventory. The plot displays separate curves for various statistical values of the set of 300
realizations. The concentration limit line represents the groundwater concentration limit for lead. The
mean line displays the mean value of the 300 realization concentration results for the lead in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the lead concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-45. Statistical curve set for the Strontium Contaminant 14 case analysis.
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Figure B-46 shows the statistical plots of the annual lead release for the Strontium Contaminant 15 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the engineered barrier system is
removed. Each cesium capsule waste package contains the full range of lead inventory. The plot displays
separate curves for various statistical values of the set of 300 realizations. The concentration limit line
represents the groundwater concentration limit for lead. The mean line displays the mean value of the 300
realization concentration results for the lead in the groundwater. The most significant comparison to be
made for this data is the comparison of the mean against the concentration limit since the mean is the
most likely value of the lead concentration. Also shown on the plot are the upper and lower bounds for the
range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,
representing the middle of all realizations or the value  »ve and below which 50% of the realizations
fall.
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Figure B-46. Statistical curve set for the Strontium Contaminant 15 case analysis.
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Figure B-47 shows the statistical plots of the annual lead release for the Strontium Contaminant 16 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used. Each
strontium capsule waste package contains the full range of lead inventory. The plot displays separate
curves for various statistical values of the set of 5,000 realizations. The concentration limit line represents
the groundwater concentration limit for lead. The mean line displays the mean value of the 5,000
realization concentration results for the lead in the groundwater. The most significant comparison to be
made for this data is the comparison of the mean against the concentration limit since the mean is the
most likely value of the lead concentration. Also shown on the plot are the upper and lower bounds for the
range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The 5th and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,

representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-47. Statistical curve set for the Strontium Contaminant 16 case analysis.
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Figure B-48 shows the statistical plots of the annual silver release for the Strontium Contaminant 17 case
(sec Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the releasc of all radionuclides set to zero. Each strontium capsule waste package contains
the full range of silver inventory. The plot displays separate curves for various statistical values of the set
of 300 rcalizations. The concentration limit line represents the groundwater concentration limit for silver.
The mean line displays the mean value of the 300 realization concentration results for the silver in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the silver concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
are also shown on the plot. The area between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-48. Statistical curve set for the Strontium Contaminant 17 case analysis.
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Figure B-49 shows the statistical plots of thc annual silver release for the Strontium Contaminant 18 case
(sec Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the releasc of all radionuclides set to zero. Each cesium capsule waste package contains the
maximum silver inventory. The plot displays separate curves for various statistical values of the set of
300 realizations. The concentration limit line represents the groundwater concentration limit for silver.
The mean line displays thc mean value of the 300 realization concentration results for the silver in the
groundwater. The most significant comparison to be made for this data is the comparison of the mean
against the concentration limit since the mean is the most likely value of the silver concentration. Also
shown on the plot are the upper and lower bounds for the range of calculated concentrations. These curves
represent the maximum and minimum results of all realizations for the case. The 5th and 95th percentile
arc also shown on the plot. The arca between these two lines contains the results of 90% of the
realizations. In addition, the median is shown on the plot, representing the middle of all realizations or the
value above and below which 50% of the realizations fall.
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Figure B-49. Statistical curve set for the Strontium Contaminant 18 case analysis.
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Figure B-50 shows the statistical plots of the annual silver release for the Strontium Contaminant 19 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal waste
packages with the release of all radionuclides set to zero. For this case, the engineered barrier system is
removed. Each cesium capsule waste package contains the full range of silver inventory. The plot
displays separate curves for various statistical values of the set of 300 realizations. The concentration
limit line represents the groundwater concentration limit for silver. The mean line displays the mean value
of the 300 realization concentration results for the silver in the groundwater. The most significant
comparison to be made for this data is the comparison of the mean against the concentration limit since
the mean is the most likely value of the silver concentration. Also shown on the plot are the upper and
lower bounds for the range of calculated concentrations. These curves represent the maximum and
minimum results of all realizations for the case. The 5th and 95th percentile are also shown on the plot.
The area between these two lines contains the results of 90% of the realizations. In addition, the median is
shown on the plot, representing the middle of all realizations or the value above and below which 50% of
the realizations fall.
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Figure B-50. Statistical curve set for the Strontium Contaminant 19 case analysis.
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Figure B-51 shows the statistical plots of the annual silver release for the Strontium Contaminant 20 case
(see Table 26 for specific case detail) in which the repository inventory is reduced to 38 codisposal wastc
packages with the release of all radionuclides set to zero. For this case, the igneous scenario is used. Each
strontium capsule waste package contains the full range of silver inventory. The plot displays separate
curves for various statistical values of the set of 5,000 realizations. The concentration limit line represents
the groundwater concentration limit for silver. The mean line displays the mean value of the 5,000
realization concentration results for the silver in the groundwater. The most significant comparison to be
made for this data is the comparison of the mean against the concentration limit since the mean is the
most likely value of the silver concentration. Also shown on the plot are the upper and lower bounds for
the range of calculated concentrations. These curves represent the maximum and minimum results of all
realizations for the case. The Sth and 95th percentile are also shown on the plot. The area between these
two lines contains the results of 90% of the realizations. In addition, the median is shown on the plot,

representing the middle of all realizations or the value above and below which 50% of the realizations
fall.
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Figure B-51. Statistical curve set for the Strontium Contaminant 20 case analysis.
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