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1.0 INTRODUCTION 

This report summarizes the results obtained from replicate 1 of the U.S. Environmental Protection 
Agency (EPA) Mandated Performance Assessment Verification Test of the U.S. Department of 
Energy's Performance Assessment (PA) Analyses supporting the Waste Isolation Pilot Plant 
(WIPP) Compliance Certification Application (CCA). Results from replicates 2 and 3 will be 
presented in a subsequent document. The EPA-Mandated Performance Assessment Verification 
Test (replicate 1) will be referred to as the PAVT in the remainder of this report. 

The report is divided into seven sections: An Introduction and Summary of the Differences 
Between the PA VT and CCA (Section I); Salado Row Calculations (Section 2); Salado 
Transport Calculations (Section 3); Culebra Row and Transport Calculations (Section 4); 
Cuttings, Cavings, and Spallings Calculations (Section 5); Direct Brine Release Calculations 
(Section 6); and Complimentary Cumulative Distribution Function (CCDF) Calculations (Section 
7). In each section, the following infonnation is provided: 

• A description of changes in P A input parameters requested by EPA 

• A description of changes in model implementation and computer codes. 

• Results of the PAVT calculations and their comparison with the CCA results. 

Because of the importance of understanding the results of the Salado Row calculations, a detailed 
analysis of gas and brine migration modeling results is presented in Appendices A and B. 
Additional infonnation supporting the other calculations is also provided in Appendices C (Salado 
Transport), D (Culebra Transport), E (Cuttings, Cavings, and Spallings), and F (Direct Brine 
Release). In the final section, CCDFs representing futures of the repository and calculation of 
cumulative releases for the PA VT are presented and compared to the CCA CCDFs. Supporting 
information is provided in Appendix G. A listing of code versions and associated Software 
Problem Report (SPR) numbers is included in Appendix H. Detailed discussions of CCA results 
may be found in the Analysis Packages listed in the References (Section 8). 

It is important to note that a different set of seed numbers, which determine the random LHS 
combinations of uncertain input parameters for BRAGFLO and other codes, was used in the 
P A VT than in the CCA. Therefore, specific vectors from P A VT replicate I do not map directly 
to vectors from CCA replicate I. 

1.1 Summary of Differences Between the PA VT and CCA 

In both the P A VT and the CCA, total releases to the accessible environment were dominated by 
cuttings and spallings releases, with a smaller contribution from direct brine release. Culebra, 
Salado interbed, and Dewey Lake releases across the LWB were negligible. The PAVT mean 
CCDF for total normalized releases to the accessible environment does not exceed or come within 
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an order of magnitude of the EPA Limit. The following discussion surrunarizes the major 
differences in the PA VT results relative to the CCA. Factors affecting indirect releases through 
the Salado and Culebra are discussed first, followed by a discussion of direct releases (cuttings, 
spallings, and direct brine release) and CCDFs. Factors responsible for differences include 
parameter changes and model implementation changes. Impact analyses (see Appendix H for a 
table of associated Software Problem Reports (SPRs)) performed on CCA results suggest that 
computational model (code) changes had an insignificant impact on results. 

Salado Flow 

Undisturbed Scenario 
In terms of repository pressures, brine saturations, and gas generation, undisturbed repository 
performance was not significantly impacted by changes in parameters. However, one vector 
(#38) produced increased flow (3326 m3) across the land withdrawal boundary (L WB). This flow 
was caused by a combination of factors: the highest inter bed permeability, the 8th highest DRZ 
permeability, low far-field pressure, and a high repository pressure at 1000 years. The maximum 
flow across the LWB in the CCA was 216m3• 

Disturbed Scenarios S2 and S3 CEI intrusion at 350 and 1000 years) 
Parameter changes that had the most impact on repository performance in the E I intrusion 
scenarios were the brine reservoir volume (approximately two orders of magnitude larger), 
borehole permeability (lower minimum permeabilities), and corrosion rates (higher). These 
changes resulted in higher repository pressures and larger upward borehole brine flows to the 
Culebra, with the maximum flow about two times larger than the maximum amount predicted in 
the CCA (102,340 m3 versus 67,000 m3

). As in the undisturbed scenario, one vector (#38) 
produced increased flow (2630 m3

) across the LWB. In the CCA, flows across the LWB in all 
disturbed scenarios were negligible. 

Disturbed Scenarios S4 and S5 CE2 intrusion at 350 and 1000 years) 
Parameter changes that had the most impact on repository performance in the E2 intrusion 
scenarios were corrosion rates (higher), borehole permeabilities (lower minimum permeabilities), 
and DRZ permeability (sampled over a range of higher and lower perrneabilities). These changes 
resulted in higher repository pressures and smaller upward borehole brine flows to the Culebra, 
with the maximum flow about ten times smaller than the maximum amount predicted in the CCA 
(4,474 m3 versus 40,000 m3

). As in El intrusion scenario, cumulative brine flow across the LWB 
was significant in vector #38 (2735 m3

) only. 

Disturbed Scenario S6 CE2 intrusion at 1000 years and an E I intrusion at 2000 years) 
Parameter changes that had the most impact on repository performance in the E2E 1 intrusion 
scenarios were the brine reservoir volume (approximately two orders of magnitude larger), 
borehole permeability (lower minimum permeabilities), and corrosion rates (higher). As in 
scenarios S2 and S3, these changes resulted in higher repository pressures and larger upward 
borehole brine flows to the Culebra, with the maximum flow about two times larger than the 
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maximum amount predicted in the CCA (108,960 m3 versus 62,000 m3
). Again, cumulative brine 

flow across the L WB was significant in vector #38 (3203 m3
) only. 

Salado Transport 

Parameter changes that had the most impact on radionuclide releases to the Culebra via the 
borehole were the changes in actinide solubilities. In particular, these changes substantially 
reduced the solubilities of 241 Am in the Salado and Castile brines and reduced the solubility of 
239Pu in the Salado brine. The solubility of 239Pu in the Castile brine was similar to the CCA. 
241Am was the dominant radionuclide for transport at early time (<2000 years after closure) while 
23"Pu was the dominant radionuclide at later times. Castile solubilities were used for El intrusion 
scenarios (S2, S3, S6) and Salado solubilities were used for the other scenarios. For the El 
scenarios with early time intrusions, larger upward borehole flows (relative to the CCA), were 
offset by the reduced 241 Am solubility. As a consequence, radionuclide releases to the Culebra 
from early time E I intrusions were only slightly larger, on average, than those in the CCA. For 
later E I intrusion times, PA VT releases tended to be moderately larger than those in the CCA. 
The larger flows were not offset as much at later times because the 239Pu solubilities were similar 
to the CCA. For E2 intrusions at all times, radionuclide releases to the Culebra tended to be le~s 
than in the CCA due to both lower upward borehole flows and reduced solubilities. There were 
no radio nuclide releases upward in the borehole beyond the top of the Rustler in any scenario. 
Integrated releases across the LWB via the interbeds were very small(< S.OE-10 EPA units) even 
for vector #38. These releases were likely artificial and due to numerical dispersion. 

Cu/ebra Transport 

The most significant factors impacting Culebra transport were the matrix distribution coefficients 
(k.J). The k• s were represented by loguniform probability distributions rather than the uniform 
probability distributions used in the CCA. As a result, sampled kd values tended to be lower in the 
P A VT and several more realizations discharged 234U across the L WB in the P A VT than in the 
CCA. However, as in the CCA, these discharges were very small and were not significant 
contributors to total mean CCDF. 

Cuttings, Cavings, and Spa/lings 

The most significant factors that impacted total cuttings, cavings, and spallings volume releases 
were the waste shear strength and the parameters influencing repository pressure (corrosion rate, 
brine reservoir volume, and borehole permeability). The change in the waste shear strength 
distribution produced more cuttings and cavings volume releases in the PA VT. Repository 
pressures in the P A VT disturbed scenarios tended to be higher than in the CCA (more vectors had 
pressures above 8 MPa). As a result, more vectors produced spallings volume releases. 
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Direct Brine Release 

The most significant factors impacting direct brine release volumes were the parameters 
influencing repository pressure (corrosion rate, brine reservoir volume, waste permeability, and 
borehole permeability). In the disturbed scenarios, repository pressures and direct brine volume 
releases tended to be higher in the P A VT as compared to the CCA, with nearly as many replicate 
one realizations releasing brine as in all three replicates of the CCA combined. However, due to 
reduced actinide solubilities (as described previously in the Salado Transport summary), direct 
brine radio nuclide releases in the P A VT were only slightly larger than in the CCA. 

CCDFs 

The PA VT mean CCDF for total normalized releases is a factor of 2 to 3 larger than the CCA 
mean CCDF for all probabilities of exceedance. This increase is prirnarily due to the increase in 
cuttings releases. Total releases to the accessible environment were dominated by cuttings and 
spallings releases, with a smaller contribution from direct brine release. Culebra, Salado interbed, 
and Dewey Lake releases across the LWB were negligible. The PA VT mean CCDF for total 
normalized releases to the accessible environment does not exceed or come within an order of·· 
magnitude of the EPA Limit. 
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2.0 SALADO FLOW CALCULATIONS 

This section summarizes differences between the PA VT and CCA Salado two-phase flow 
calculations. These calculations were performed using BRAGFLO. Six different repository 
scenarios were considered: 

S I. Undisturbed 
S2. El Intrusion at 350 Years 
S3. El Intrusion at 1000 Years 
S4. E2 Intrusion at 350 Years 
S5. E2 Intrusion at 1000 Years 
S6. E2E1 Intrusion 

This summary focuses on values of key BRAG FLO performance measures for each scenario. 
Key performance measures for the S I scenario include pressure and brine saturation in the panel 
at times of 350 and 1000 years and cumulative brine flow across the L WB via the interbeds. 
Brine flow up the shaft was found to be insignificant and is therefore not presented. Panel 
pressure and brine saturation values are useful for assessing the potential impact of the PA VT · 
input changes on direct releases up the borehole (spallings and direct brine release). Cumulative 
brine flow across the L WB is useful since the interbeds are the primary pathway for radionuclide 
release in the undisturbed scenario. In the disturbed scenarios, S2, S3, S4, S5, and S6, the 
borehole is the primary pathway for radionuclide release. Thus, in addition to the S I performance 
measures, a key performance measure is the cumulative brine flow up the borehole to the Cuiebra. 
Figures and Tables with performance measure values are provided. A detailed discussion of two
phase flow behavior (gas and brine migration) in each ofthe repository scenarios is provided in 
Appendix A Differences between the PA VT and CCA results are summarized in Appendix B. 

2.1 Changes to Parameters 

Changes to input parameters were implemented in BRAGFLO as follows: 

(1) DRZ log permeability (m2
) was changed from a constant value of -15.0 to a uniform 

distribution ranging from -19.4 to -12.5 with a mean and median of -15.95. 

(2) Inundated corrosion rate (m/s) distribution (without C02) was changed from a uniform 
range of 0 to !.58 x 10·14 to a uniform range of 0 to 3.17 x 10·••. 

(3) Waste permeability (m2
) was changed from a constant value of 1.7 x 10·13 to a constant 

value of 2.4 x 10·13
• 

(4) Castile brine reservoir rock compressibility (Pa-1
) was changed from a log triangular 

distribution ranging from -11.3 to -8.0 to a triangular distribution ranging from 2.0 x 1 o-•• 
to 1.0 x 10·10 (log: -10.7 to -10.0). 

July 25, 1997 2-1 



 

 Information Only 

(5) Castile brine reservoir porosity was calculated from the condition that the product of 
Castile brine reservoir rock compressibility (Pa-1

) and porosity was constant and equal to 
1.848 x 10-tt Pa-1

• Based on the new range for rock compressibility (see (4) above) the 
calculated porosity ranges from 0.1848 to 0.924. The bulk volume of the brine reservoir 
is fixed by the grid geometry at 1.84 x 107 m3. The sampled porosities resulted in one 
hundred initial brine reservoir volumes (m3

) ranging from 3.6 x 106 to 1.4 x 107
• In the 

CCA, the volume of brine in the Castile brine reservoir was sampled between a minimum 
of 32,000 m3 and a maximum of 160,000 m3 resulting in five possible volumes of 32,000, 
64,000, 96,000, 128,000, and 160,000 m3

, which were controlled by the parameter 
GRIDFLO (see Section 2.2). 

(6) Sand-filled borehole Jog permeability (m2
) was changed from a uniform distribution 

ranging from -14.0 to -11.0 to a uniform distribution ranging from -16.3 to -11.0. 

(7) Concrete plug permeability (nr) was changed from a constant value of 5.0 x 10"17 to a 
uniform distribution ranging from 1.0 X 10"19 tO ].0 X J0-17

• 

2.2 Changes to Model 

To avoid calculating unrealistic repository pressures (far above lithostatic), the DRZ was allowed 
to fracture under the same conceptual model and parameters as Marker Beds 138 and 139. 

One computational model change was implemented via input parameters. For vector #78 of the 
S2 scenario, the solution tolerances were changed to prevent excessive time step reductions. This 
change was not required for any other vectors or any other scenarios. These tolerance changes 
are described in Appendix B (Section B.5). 

As described in Section 2.1, parameter change (5), Castile brine reservoir volumes were 
determined in the CCA using the sampled parameter GRIDFLO. In the PAVT, brine reservoir 
volumes were calculated as described above in parameter change (5), and GRID FLO was not 
used. 

Subsequent to the CCA, several minor code changes were implemented in BRAGFLO. These 
changes were shown to have no impact on the CCA Salado flow calculations (SPR Numbers 97-
002, 97-003, 97-007, 97-008, 97-009, 97-010, which are all described in the Change Control 
Form for BRAGFLO, WPO #45223). 

2.3 Impact of Changes on Model Results 

2.3.1 Undisturbed Scenario Sl 

Parameter changes that had the most impact on repository performance in the undisturbed 
scenario were corrosion rates (higher) and DRZ permeability (sampled over a range with both 

July 25, 1997 2-2 



 

 Information Only 

higher and lower permeabilities and a lower median). Values for important performance measures 
are provided in Table 2.1. The higher corrosion rates produced marginally higher pressures 
through I 000 years in the PAVT relative to the CCA. The range in DRZ permeability resulted in 
a wider range in brine inflow volumes. However, 64 realizations had initial DRZ permeabilities 
less than the CCA value of I x10" 15 m2 which resulted in lower mean and median cumulative brine 
flows into the repository than in the CCA. Higher brine consumption rates (associated with the 
higher corrosion rates), slightly higher pressures, and lower inflow rates resulted in lower brine 
saturations in the repository. At times greater than I 000 years, these conditions resulted in 
slightly lower gas generation rates and less overall total gas generation. 

DRZ fracturing appears to have had only a small effect on brine flows within the repository and 
DRZ and no apparent impact on flow up the shaft or across the L WB. Cumulative brine flows 
across the LWB were slightly less than in the CCA (see Table 2.1), except for one vector (#38) 
which produced significant flow (3326 m3

) across the LWB (the majority ofthis flow occurs in 
Marker Bed 139). The maximum flow across the LWB in the CCA was 275 IIi. This significant 
flow in vector #38 was caused by a combination of factors: the highest interbed permeability, the 
8th highest DRZ permeability, low far-field pressure, and a high repository pressure at I 000 
years. 

2.3.2 Disturbed Scenarios S2 and S3 (E1 intrusion at 350 and 1000 years) 

Parameter changes that had the most impact on repository performance in the El intrusion 
scenarios were the brine reservoir volume (approximately two orders of magnitude larger), 
borehole permeability (lower minimum perrneabilities), and corrosion rates (higher). Values for 
important performance measures are provided in Tables 2.2 and 2.3. Panel pressures and brine 
saturations prior to intrusion were the same as shown in Table 2.1 (prior to intrusion, the E I 
intrusion scenarios were identical to the undisturbed scenario). The higher corrosion rates 
produced marginally higher repository pressures prior to intrusion in the P A VT relative to the 
CCA. Following intrusion, lower borehole perrneabilities and higher corrosion rates in 
combination with increased flow from the brine reservoir (brine reservoir pressures remain high 
after intrusion) resulted in substantially higher pressures in the repository. Brine flows upward in 
the borehole to the Culebra were substantially higher, with the maximum flow about two times 
larger than that predicted in the CCA. As in the CCA, there were also very small amounts of 
brine flow upward in the borehole beyond the top ofthe Rustler(< 1.2 m3

). Salado transport 
results (see Section 3.3.2) show that these small volumes of brine were uncontaminated. As in the 
undisturbed scenario, one vector (#38) produced significant flow across the LWB. In the CCA, 
flows across the L WB in all disturbed scenarios were negligible. In addition to having high 
interbed and DRZ permeability, vector #38 also had the 17th lowest borehole permeability. As a 
consequence, flow across the L WB is decreased only slightly from the S 1 value. 

2.3.3 Disturbed Scenarios S4 and S5 (E2 intrusion at 350 and 1000 years) 

Parameter changes that had the most impact on repository performance in the E2 intrusion 
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scenarios were corrosion rates (higher), borehole permeabilities (lower minimum permeabilities), 
and DRZ permeability (sampled over a range of higher and lower permeabilities). Values for 
important performance measures are provided in Tables 2.4 and 2.5. Panel pressures and brine 
saturations prior to intrusion were the same as shown in Table 2.1 (prior to intrusion, the E2 
intrusion scenarios were identical to the undisturbed scenario). Higher corrosion rates produced 
marginally higher pressures prior to intrusion in the PA VT relative to the CCA. The range in 
DRZ permeability resulted in a wider range in brine inflow volumes. However, 64 realizations 
had initial DRZ permeabilities less than the CCA value of lxl o-ts m2 which resulted in lower mean 
and median cumulative brine flows into the repository than in the CCA. The net result of the 
higher brine consumption, higher pressures, and decreased brine inflow was lower brine 
saturations in the repository. Following the borehole intrusion, panel pressures stayed higher in 
the PA VT than in the CCA due primarily to the lower borehole permeabilities. 

Although the upper end of the borehole permeability range was not changed, brine flows up the 
borehole were substantially less than those predicted in the CCA. This behavior was due to a 
combination of factors: lower brine saturations in the repository; lower borehole permeabilities at 
the lower end of the range; and the range of DRZ permeabilities. In the CCA, the DRZ added 
brine directly to the borehole in the highest flow cases. In the PA VT, the highest flow cases have 
a high borehole permeability and a low DRZ permeability. As a result there was no additional 
contribution from the low permeability DRZ to flow up the borehole (which is already lower than 
in the CCA because of the lower brine saturations). As in the El intrusion scenarios, cumulative 
brine flow across the L WB was significant in vector #38 (2735 m3

) only. 

2.3.4 Disturbed Scenario 56 (E2 intrusion at 1000 years and an El intrusion at 
2000 years) 

Parameter changes that had the most impact on repository performance in the E2E 1 intrusion 
scenarios were the brine reservoir volume ( approximately two orders of magnitude larger), 
borehole permeability (lower minimum permeabilities), and corrosion rates (higher). Results for 
S6 are provided in Table 2.6. As in scenarios S2 and S3, S6 was dominated by the El intrusion 
because of the large brine reservoir. Panel pressures and brine saturations prior to the E2 intrusion 
were the same as shown in Table 2.1 (prior to first intrusion, the E2E I intrusion scenarios is 
identical to the undisturbed scenario). The higher corrosion rates produced marginally higher 
repository pressures prior to the E2 intrusion in the P A VT relative to the CCA. Following 
intrusion, lower borehole perrneabilities and higher corrosion rates in combination with increased 
flow from the brine reservoir (brine reservoir pressures remain high after intrusion) resulted in 
substantially higher pressures in the repository. Brine flows upward in the borehole to the 
Culebra were substantially higher, with the maximum flow about two times larger than that 
predicted in the CCA. Flows up the borehole were slightly larger than those in S2 and S3 due to 
a larger head gradient between the Castile brine reservoir and panel at the time of the E I 
intrusion. The larger head gradient between the Castile and panel was due to the E2 intrusion at 
1000 years and the subsequent venting of panel gas up the borehole. As in E 1 and E2 intrusion 
scenarios, cumulative brine flow across the L WB was significant in vector #38 (3203 m3

) only. 
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Output Variable 
Description 

Average Pressure in 
Waste Panel (MPa) 

Average Brine 
Saturation in 
Waste Panel 

Cumulative Brine 
Flow out of MBs 
Across LWB (m3) 

Total Volume of 
Gas Generated 
(106m3) 

Cumulative Brine 
Flow into 
Repository (m3) 

July 25, 1997 

Table 2.1. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable 
Values from the PAVT and CCA Simulations for ScenarioS I (Undisturbed). 

Time PAVT Simulation (Rl) CCA Simulation (Rl, R2, R3) 
(yes) lOth Median Mean 90th Max. lOth Median Mean 90th 
350 1.6 4.0 4.4 9.0 10.5 1.0 3.2 4.0 9.2 

1.0 3.2 4.0 9.2 
1.2 3.2 4.0 9.2 

1000 3.7 7.1 7.7 12.9 14.0 2.1 6.1 6.7 12.2 
2.0 6.1 6.7 12.4 
2.7 6.0 6.7 12.4 

10000 6.9 10.2 10.5 13.6 16.8 7.0 10.8 10.8 14.2 
7.1 11.0 10.8 14.1 
6.8 10.7 10.7 14.0 

350 0.04 0.16 0.23 0.52 0.98 0.12 0.22 0.27 0.50 
0.09 0.23 0.27 0.42 
0.09 0.23 0.27 0.55 

1000 0.00 0.17 0.26 0.70 0.98 0.10 0.26 0.33 0.77 
O.D7 0.27 0.34 0.67 
0.08 0.28 0.34 0.85 

10000 0.0 0.0 35 0.0 3326 0.0 0.1 5.0 0.3 
0.0 0.1 4.2 0.4 
0.0 0.1 4.5 0.3 

I 0000 5.2 11.2 11.9 18.8 34.0 5.0 11.8 12.2 21.5 
5.0 12.5 12.4 20.0 
4.8 ll.8 12.1 18.8 

10000 1000 7500 13000 35000 72000 3200 11200 16000 33000 
3200 12400 16000 32000 
3000 12200 16000 33500 

2-5 

Max 

10.4 
10.2 
10.0 

13.5 
14.0 
14.5 

15.5 
16.3 
16.2 

0.80 
0.75 
0.88 

0.98 
0.91 
0.98 

216 
275 
168 

28.1 
30.7 
26.0 

85000 
57000 
55500 
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Table 2.2. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values from 
the PAVT and CCA Simulations for Scenario S2 (EI Intrusion at 350 Years). 

Output Variable Time PAVT Simulation (Rl) CCA Simulation (Rl, R2, R3) 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 90th 

Average Pressure in 10000 4.7 7.9 8.9 14.2 16.6 1.6 4.7 4.5 7.3 
Waste Panel (MPa) 1.5 5.0 4.5 7.0 

1.5 4.7 4.5 7.3 
Average Brine 350 0.04 0.16 0.23 0.52 0.98 0.12 0.22 0.27 0.50 
Saturation in 0.09 0.23 0.27 0.42 
Waste Panel 0.09 0.23 0.27 0.55 
Cum. Brine Flow up 10000 0.0 27 6381 18100 105040 0.0 0 1030 1330 
Borehole at 0.0 0 1230 700 
Rustler/Cui. (m3

) 0.0 0 350 670 
Cumulative Brine 10000 0.0 0.0 26 0.0 2487 0.02 0.08 0.11 0.25 
Row out of MBs 0.02 0.08 0.11 0.26 
Across LWB (m3

) 0.02 0.08 0.10 0.22 
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Max 

9.7 
10.1 
11.0 

0.80 
0.75 
0.88 

39000 
62000 
12500 

0.79 
0.43 
0.43 
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Table 2.3. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values from 
the PAVT and CCA Simulations for Scenario S3 (EI Intrusion at 1000 Years). 

Output Variable Time PAVT Simulation (Rl) CCA Simulation (RI, R2, R3) 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 90th 

Average Pressure in 10000 3.2 7.4 8.1 12.7 15.4 1.7 4.7 4.5 7.3 
Waste Panel (MPa) 1.5 5.0 4.5 7.0 

1.5 4.7 4.5 7.2 
Average Brine 1000 0.00 0.17 0.26 0.70 0.98 0.10 0.26 0.33 0.77 
Saturation in 0.07 0.27 0.34 0.67 
Waste Panel 0.08 0.28 0.34 0.85 
Cum. Brine Flow up 10000 0.0 16 5935 18300 102340 0.0 0.0 1050 1300 
Borehole at 0.0 0.0 1150 425 
Rustler/Cui. (m3

) 0.0 0.0 450 900 
Cumulative Brine 10000 0.0 0.0 26 0.0 2630 0.02 0.08 0.12 0.25 
Flow out of MBs 0.02 0.08 0.12 0.26 
Across LWB (m3

) 0.02 0.08 0.11 0.24 
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Max 

9.2 
10.2 
I 0.1 

0.98 
0.91 
0.98 

35200 
67000 
15600 

1.28 
0.66 
0.41 
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Table 2.4. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values 
from the PAVT and CCA Simulations for Scenario S4 (E2 Intrusion at 350 Years). 

Output Variable Time PAVT Simulation CCA Simulation 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 

Average Pressure in 10000 1.7 6.4 6.5 12.5 13.9 1.4 3.3 3.9 
Waste Panel (MPa) 1.4 3.4 3.9 

1.4 3.4 3.9 
Average Brine 350 0.04 0.16 0.23 0.52 0.98 0.12 0.22 0.27 
Saturation in 0.09 0.23 0.27 
Waste Panel 0.09 0.23 0.27 
Cum. Brine Flow 10000 0.0 2.3 151 238 4774 0.0 0.0 638 
up Borehole at 0.0 0.0 330 
Rustler/Cui. (m3

) 0.0 0.0 250 
Cumulative Brine 10000 0.0 0.0 26 0.0 2640 0.02 0.08 0.11 
Flow out of MBs 0.02 0.08 0.11 
Across LWB (m3

) 0.02 0.08 0.10 

• 
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90th Max 

6.7 9.0 
6.4 10.0 
6.4 9.3 

0.50 0.80 
0.42 0.75 
0.55 0.88 

110 40000 
93 17800 
70 13700 

0.25 0.73 
0.23 0.42 
0.22 0.35 
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Table 2.5. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values from 
the PAVT and CCA Simulations for Scenario S5 (E2 Intrusion a! 1000 Years). 

Output Variable Time PA VT Simulation CCA Simulation 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 90th 
Average Pressure in 10000 1.6 6.4 6.5 12.5 14.1 1.4 3.3 3.9 6.8 
Waste Panel (MPa) 1.4 3.4 3.9 6.4 

1.4 3.2 3.9 6.4 
Average Brine 1000 0.00 0.17 0.26 0.70 0.98 0.10 0.26 0.33 0.77 
Saturation in 0.07 0.27 0.34 0.67 
Waste Panel 0.08 0.28 0.34 0.85 
Cum Brine Flow up 10000 0.0 1.8 133 160 4472 0.0 0.0 563 100 
Borehole at 0.0 0.0 270 75 
Rustler/Cui. (m3

) 0.0 0.0 210 70 
Cumulative Brine 10000 0.0 0.0 27 0.0 2735 0.02 0.08 0.12 0.25 
Flow out of MBs 0.02 0.08 0.11 0.25 
Across LWB (m3

) 0.02 0.08 0.11 0.23 
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Max 

9.0 
10.2 
9.3 

0.98 
0.91 
0.98 

36100 
13000 
13000 

1.28 
0.71 
0.38 
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Table 2.6. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values 
from the PAVT and CCA Simulations for Scenario S6 (E2El Intrusion). 

Output Variable Time PAVT Simulation CCA Simulation 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 

Average Pressure in 10000 4.8 7.5 8.4 12.9 14.5 1.5 4.8 4.5 
Waste Panel (MPa) 1.5 5.1 4.5 

1.5 5.2 4.6 
Average Brine 1000 0.00 0.17 0.26 0.70 0.98 0.10 0.26 0.33 
Saturation in 0.07 0.27 0.34 
Waste Panel 0.08 0.28 0.34 
Cum. Brine Flow up 10000 0.0 66 7108 22000 108960 0.0 20 950 
Borehole at 0.0 20 1280 
Rustler/Cui. (m3

) 0.0 20 620 
Cumulative Brine 10000 0.0 0.0 32 0.0 3203 0.02 0.08 0.12 
Flow out of MBs 0.02 0.08 0.11 
Across L WB (m3

) 0.02 0.09 0.11 
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90th Max 

7.2 9.1 
6.9 10.2 
7.3 9.5 

0.77 0.98 
0.67 0.91 
0.85 0.98 

780 37100 
340 62000 

1700 14000 

0.25 1.65 
0.25 0.56 
0.23 0.39 
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3.0 SALADO TRANSPORT CALCULATIONS 

This section sununarizes differences between the PA VT and CCA Salado transport calculations. 
These calculations were performed using NUTS and PANEL. NUTS was used to calculate the 
transport of radionuclides throughout the repository, shaft system, Salado formation, and possible 
human-intrusion boreholes in scenarios SI, S2, S3, S4, and S5. PANEL was used to calculate the 
movement of radionuclides through the repository and boreholes in the multiple intrusion scenario 
S6 only. The key performance measure for comparing P A VT and CCA Salado transport results 
is cumulative radionuclide release to the Culebra via the intruding borehole. Transport of 
radionuclides to the accessible environment via the shaft and interbeds was found to be 
insignificant in both the PA VT and the CCA. Detailed Salado transport results are presented in 
Appendix C. 

3.1 Changes to Parameters 

The EPA requested that the solubilities of actinides in oxidation states +III, +IV, and +V be 
changed as shown in Table 3.1. 

Table 3.1. PAVT and CCA Solubilities (moles/liter) of Actinide Oxidation States in Salado and 
Castile Brines Controlled by the MgO/MgC03 Buffer 

+III +IV +V +VI 

PAVT CCA PAVT CCA PAVT CCA PAVT CCA 
Salado 1.2E-7 S.SE-7 1.3E-8 4.4E-6 2.4E-7 2.3E-6 8.7E-6 8.7E-6 
Castile 1.3E-8 6.5E-8 4.1E-8 6.0E-9 4.8E-7 2.2E-6 8.8E-6 8.8E-6 

3.2 Changes to Model 

The NUTS P A VT calculations were performed using an implicit dissolution/precipitation 
algorithm whereas the CCA NUTS calculations were performed using an explicit 
dissolution/precipitation algorithm. This algorithm change resulted from a previous investigation 
of the NUTS CCA calculations (SPR No. 97-004). This investigation indicated that radionuclide 
releases to the Culebra via the borehole and across the L WB via the interbeds may have been 
underestimated because of the explicit implementation of the precipitation/dissolution algorithm in 
NUTS version 2.03. To determine if CCA results were underestimated, a fully implicit 
dissolution/precipitation algorithm was incorporated in NUTS version 2.04 (Change Control 
Form, WPO #45998) and several CCA calculations were repeated. The conclusion of this 
investigation was that the impact of the explicit precipitation/dissolution algorithm on the CCA 
results was not important and that releases were not significantly underestimated. Based on this 
investigation it is concluded that differences in results between the CCA and P A VT are not 
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attributable to the change in the dissolution/precipitation algorithm change. However, because 
the implicit dissolution/precipitation algorithm is more robust and stable, it was implemented in 
the P A VT calculations. 

In the CCA, mpu and 239Pu shared the same elemental solubility. To simplify the implementation 
of the implicit dissolution/precipitation algorithm in the PA VT calculations, these two isotopes 
were treated as separate elements and did not share the same elemental solubility. This treatment 
was implemented by assigning the solubility of239Pu equal to the Pu solubility times the mole 
fraction of 239Pu at time zero (Stockman, 1997). This simplification is conservative in the sense 
that it overestimates 238Pu and 239pu solubilities during the early part of the 10,000 year 
regulatory period. However, the impact of this overestimation of solubilities should not be 
significant. 

3.3 Impact of Changes on Model Results 

A screening analysis using a hypothetical inert tracer was conducted to reduce the large number of 
potential Salado transport simulations to a tractable number. An identical screening analysis was 
conducted previously for the CCA. For the screening analysis, a source concentration of 1 kg/m3 

was applied to the source region. All realizations that transported a cumulative mass of inert 
tracer greater than or equal to 10-7 kg to the accessible environment over 10,000 years were 
considered significant and retained for complete transport analysis. The number of realizations 
screened in for scenarios S 1, S2, S3, S4, and S5 are summarized in Table 3.2. A total of 151 runs 
were screened in for further analysis in PA VT replicate 1 compared to 57, 53, and 64 runs in 
replicates 1,2, and 3 of the CCA. Note that in scenario S6, all 100 realizations are analyzed using 
PANEL. 

Table 3.2. Summary of Realizations Screened In 

I Scenario I PAVT CCA 

R1 R1 R2 R3 

S1 4 1 5 3 
S2 68 23 17 22 
S3 50 21 21 25 
S4 15 6 5 7 
S5 14 6 5 7 

As noted in Section 3 .1, the solubilities of actinides in oxidation states +III, +IV, and + V were 
changed in the PA VT (Table 3.1 ). These changes reduce the effective solubilities of contaminants 
with the exception of actinides in the +IV state in the Castile brine. Note that the actinide 
oxidation states of+ VI were unchanged. The net effect of the solubility changes is illustrated in 
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Figures 3.1 to 3.4. These Figures 1 show representative contaminant concentrations in EPA 
units/m3 within the repository as a function of time. S I concentrations, which assume that Salado 
brine is present in the repository, are shown for the PA VT (Figure 3.1) and the CCA (Figure 3.2). 
S2 concentrations, which assume that Castile brine is present in the repository, are also shown for 
the PA VT (Figure 3.3.) and CCA (Figure 3.4). Two major regions are evident in each of these 
figures. In the first several thousand years, constant concentrations are seen for the period in 
which 241Am (oxidation state +III) controls the total EPA unit concentration and is solubility 
limited. This region is shorter for realizations that sampled a higher 241Am solubility. The 
transition to the second region occurs as the 241Am changes from solubility to inventory limited 
and the EPA unit concentrations decrease. In the second region, 239Pu solubility (oxidation state 
+Ill or +IV) controls the EPA unit concentration. Note that higher concentrations are constant 
but the lower concentrations show a slow decrease with time. This behavior occurs because the 
sampled 239pu solubility is low enough that other isotopes, which are inventory limited and have 
intermediate half-lives, contribute to the total EPA unit concentrations. 

In the first region e41Am-controlled), the lower 241Am solubilities in the PA VT are seen by 
comparing Figures 3.I (PAVT) and 3.2 (CCA) for the Salado brine and Figures 3.3 (PA VT) and 
3.4 (CCA) for the Castile brine. For the Salado brine, the PAVT 241Am concentrations are 
clustered around l x I o·3 EPA units whereas in the CCA they are clustered around the higher 
value of 6 x 10·3 EPA units. For the Castile brine, the PA VT 241Am concentrations are clustered 
around 2 x 104 EPA units whereas in the CCA they are clustered around 8 x 104 EPA units. 

These same four Figures can also be used to compare solubilities in the second region (239Pu
controlled). For the Salado brine, the PA VT 239Pu concentrations (Figure 3.I) are lower and are 
clustered around 2 x 10·5 EPA units whereas in the CCA (Figure 3.2) there are two distinct 
clusters of solubilities, one around the solubility of 239pu( +Ill) and another around the solubility of 239Pu( +IV). In the P A VT, two distinct clusters are not seen because both actinide solubilities are 
very low. For the Castile brine, the PAVT 239pu concentrations (Figure 3.3) show a slightly larger 
spread than the CCA values (Figure 3.4), but with an increased number of lower concentrations 
near I x I o·5 EPA units. The larger spread is due to the increase in 239Pu( +IV) solubility for 
Castile brine. 

Based on the above discussion, both the Salado and Castile solubilities of 241 Am tended to be 
significantly lower in the P A VT than in the CCA. Salado 239Pu solubilities in the P A VT also 
tended to be much lower than in the CCA. In Castile brine, l39pu solubilities were higher or lower 
than in the CCA depending on the sampled oxidation state, and on average were similar to the 
CCA. 

1These Figures were constructed for illustrative purposes only using the computer code PANEL. 
Concentrations are based on a typical waste panel brine volume of 4,000 m3

• Since PANEL requires a flow rate as 
input, a low flow rate of JO-' m3/yr was assigned to prevent inventory depletion during PANEL calculations. 
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3.3.1 Undisturbed Performance 

The Salado flow analysis showed that only one undisturbed scenario (S1) vector (#38) produced 
significant flow (3326 m3) outward across the LWB. This vector was the only realization that 
released contaminants across the LWB (see Appendix C). These releases occurred at the LWB to 
the south of the repository in Marker Bed 139, with a total integrated discharge of 4.84E-10 EPA 
units out of all interbeds (see Figures C. I- C.7 in Appendix C). The majority of this activity was 
due to 239Pu (3.4E-10 EPA units) and 241Am (8.67E-11 EPA units). These results are similar to 
the CCA results where a total activity of3.33E-10 EPA units was released. Further, as in the 
CCA, these releases were likely due to numerical dispersion that was caused by the coarse lateral 
gridding between the repository and lateral LWB, and large time steps at later times in the 
calculation. This conclusion is also supported by the fact that the pore volume of Marker Bed 
139 (which provides most of the flow in vector #38) between the repository and LWB is greater 
than 155,000 m3

• 

3.3.2 Disturbed Performance (El, E2, and E2El Intrusions) 

In both the PA VT and the CCA, the only pathway for significant release in the disturbed scenarios 
was the intrusion borehole. This behavior, described below, justifies the use of PANEL, which 
ignores all pathways other than the borehole, for S6 calculations. For Salado transport 
calculations under disturbed conditions, brine may enter the repository from the Castile, Salado, 
or Culebra. For E 1 intrusion scenarios where a borehole penetrates the Castile brine reservoir 
(S2, S3, S6), actinide solubilities in Castile brine were used. For E2 intrusions (S4, S5), 
solubilities in Salado brine were used. 

The brine flow fields required for NUTS transport calculations are provided by the two-phase 
flow model BRAGFLO. BRAGFLO was used to model two intrusion times of 350 and 
I 000 years. The flow fields corresponding to these two intrusion times were used to approximate 
flow fields for the additional intrusion times of 100, 3000, 5000, 7000, and 9000 years. For 
example, for the 100-year intrusion, flow fields from the 350-year intrusion were applied 
beginning at 100 years. For the period from time zero to 100 years, flow fields from the 
undisturbed scenario were used. Similarly, for each of the intrusions at 3000, 5000, 7000, and 
9000 years, BRAGFLO flow fields from the 1,000-year intrusion were applied beginning at 3000, 
5000, 7000, and 9000 years, respectively. In each of these intrusion cases, from time zero until 
the intrusion time, flow fields from the undisturbed scenario were used. 

In the E2E1 intrusion scenario, one borehole penetrates the waste-filled panel at 1000 years and a 
second borehole, drilled at the same location, penetrates the panel and underlying Castile brine 
reservoir at 2000 years. The additional brine flow fields required for the PANEL calculations ( at 
times 100, 350, 1000,4000,6000, and 9,000) were simulated by shifting the BRAGFLO E2El 
flow conditions at the time of the El intrusion (2000 years) to the nominal intrusion time of 
concern. For example, a 100 year intrusion was simulated by shifting the BRAGFLO time steps 
backwards in time by !900 years. Thus, at the start of the 100 year PANEL run, the repository 
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had already had an E2 intrusion for 900 years and at I 00 years, the E 1 intrusion occurred. The 
releases during the fmal 1900 years were obtained by using the panel brine volume and borehole 
flow rate from the final time step in the BRAGFLO E2E1 simulation. For a nominal intrusion 
time after 2000 years, the BRAGFLO initial conditions were maintained until the first BRAGFLO 
time shifted time step. This method of time shifting resulted in artificially high repository 
saturations at very early times in the I 00, 350, and 1000 year time shifted runs, which can be seen 
in the large volumes of brine that were released at early times in these calculations. 

The integrated discharges (in EPA units) up the borehole and into the Culebra from the NUTS 
and PANEL calculations for all screened-in realizations are listed in tabular form in Appendix C. 
The realizations in each of the Tables were sorted by the total EPA units discharged to the 
Culebra summed over ailS transported isotopes. Figures C.8 through C.91 show the discharge to 
the Culebra for all intrusion times for scenarios 2 through 5. For all scenarios, releases decreased 
with later intrusion times because of 241 Am decay. Releases also decreased with later intrusion 
time because of less time for long-term flow after the intrusion. Figures C.92 through C.l33 
show the discharge to the Culebra for the multiple intrusion E2El. Like the E1 intrusions, the 
E2E I intrusion was 241 Am dominated for the first 3000 to 4000 years, after which radioactive 
decay of 241Amresults in 23"Pu dominance. In the S2 and S3 scenarios, a small amount ofbrine 
(<1.2 m3) flowed upward in the borehole beyond the top of Rustler (see Appendix A, Sections 
A.2.1.1.1.3 and A.2.1.2). NUTS transport results show that this brine was uncontaminated. 

A summary of P A VT replicate I statistical measures (lOth percentile, median, mean, 90th 
percentile, and maximum) for total releases to the Culebra (in EPA units) for each scenario and 
intrusion time is shown in Table 3.3. Equivalent information for the three CCA replicates 
combined is shown in Table 3.4 

For the El scenarios (S2, S3, S6) with early time (<2000 years after closure) intrusions, larger 
upward borehole flows in the P A VT relative to the CCA, were offset by the reduced 241 Am 
solubility. As a consequence, radio nuclide releases to the Cu!ebra from early time E I intrusions 
were only slightly larger, on average, in the PA VT (Table 3.3) than in the CCA (Table 3.4). For 
later E 1 intrusion times, PA VT releases tended to be moderately larger than those in the CCA. 
The larger PA VT flows were not offset as much at later times because the 23"Pu solubilities were 
similar to the CCA. Releases to the Culebra from later E I intrusion times were much less than 
from early intrusions. 

The top realizations in terms of maximum 10,000 year integrated release (in EPA units) to the 
Culebra for specified intrusion times for scenarios S2 through S6 are summarized for the PA VT 
(maximum from replicate 1) in Table 3.5 and for the CCA (maximum from all3 replicates) in 
Table 3.6. As was predicted in the CCA, high releases were controlled either by 241Am or 23"Pu. 
Contrary to the larger mean and 90th percentile releases in the PA VT, maximum releases to the 
Culebra from early time E1 intrusions were smaller in the PA VT. For example, in PA VT replicate 
I, the maximum release to the Cu!ebra is 28.9 total EPA units (vector #28, S6 at 100 yrs) as 
compared to 95.0 total EPA units (vector #Ill, S6 at 100 yrs) in the CCA (replicate 2). It should 
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be noted that in the CCA the maximum releases to the Culebra in replicates 1 and 3 were 9.2 and 
26.3 total EPA units, respectively. Both of these maximum releases are Jess than the maximum 
P A VT replicate 1 release. The reduced maximum early time E 1 release in the P A VT was likely 
caused by the significant reduction in the Castile solubilities of 241 Am. The 241 Am solubility in 
PA VT vector #28 was 1.62E-7 moles/liter versus 2.63E-6 moles/liter in CCA vector# Ill. In the 
PA VT, vector #28 had the largest brine discharge to the Culebra (108,960 m3 in S6, 102,340 m3 

in S3, and 105,040 m3 in S2); in the CCA, vector# 111 had the highest brine discharge to the 
Culebra (62,000 m3 in S6, 67,000 m3 in S3, and 62,000 m3 in S2). The lower 241Am solubility in 
the PA VT offset the higher upward borehole flow, resulting in a lower release to the Culebra. 

For E2 intrusions (S4, S5) at all times, radionuclide releases to the Culebra tended to be much less 
than in the CCA due to both lower upward borehole flows and reduced solubilities of both 241 Am 
and "'Pu in Salado brine. For E2 intrusions, maximum releases were also significantly lower in 
the PAVT. 

Note that other factors such as volume of repository swept by incoming brine and the flow path 
brine takes once it is contaminated, also influence the quantity of radio nuclides that enter the 
borehole and flow upward to the Culebra. These factors were responsible for the large 
differences in releases between scenarios S3 and S6 in both the P A VT and the CCA. For 
example, in S3 a large fraction of the brine flow that flowed upward from the Castile continued to 
flow up the borehole without mixing with the waste. This behavior occurred for two reasons: (i) 
the waste inventory in the region near the borehole became depleted; and (ii) outward flow into 
the repository from the borehole decreased as the repository became saturated with brine. In S6, 
radio nuclide releases computed with PANEL were based on the assumption that all of the brine 
that flowed upward beyond the top of the DRZ had contacted all of the waste within the intruded 
panel and was then instantly injected into the Culebra. 

In the single intrusion scenarios, the highest release to the Culebra in the P A VT was from 
scenario S2 (vector#28), an El intrusion at 100 years. In the CCA, the highest single intrusion 
release occurred in scenario S4 (vector#24), an E2 intrusion at 100 years. CCA vector #24 
discharged 40,000 m3 to the Culebra following the E2 intrusion. In the PA VT, the E2 intrusions 
(S4 and S5 scenarios) produced only small brine discharges to the Culebra ( < 5000 m3

) as 
discussed in Section 2 and, coupled with the reduced 241 Am solubility, produced much lower 
releases than in the CCA. For further comparison, the maximum releases to the Culebra in the 
PAVT from 241 Am, 239Pu, 238Pu, 234U, and '"'Th were 27.5, 2.99, 0.202, 0.014, and 0.029 EPA 
units, respectively. In the CCA, the corresponding maximum releases to the Culebra were 94.6, 
20.8, 0.005, 0.0 13, and 0.177 EPA units. Again, as was predicted in the CCA, high releases to 
the Culebra are controlled either by 241 Am or 239Pu. 
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* 

Table 3.3. Statistical Summary of PA VT Total 10,000 Year Integrated Release (EPA units) 
up the Borehole to the Culebra* For Each Scenario (Replicate 1). 

Scenario 
Intrusion lOth 

Median Mean 90th Percentile Maximum Time (yrs) Percentile 

Sl none* 0.00 0.00 4.8E-12 0.00 4.8E-IO 

100 0.00 S.OOE-06 0.164 0.621 2.90 S2 
350 0.00 7.97E-06 0.146 0.597 2.51 

1000 0.00 0.00 6.65E-02 0.270 1.11 

3000 0.00 0.00 4.13E-02 0.174 0.65 
S3 5000 0.00 0.00 3.15E-02 0.128 0.52 

7000 0.00 0.00 2.20E-02 0.0771 0.29 

9000 0.00 0.00 1.27E-02 0.0401 0.23 

100 0.00 0.00 3.77E-03 1.28E-03 0.20 S4 
350 0.00 0.00 3.43E-03 1.09E-03 0.19 

1000 0.00 0.00 1.52E-03 6.37E-04 0.06 

3000 0.00 0.00 5.22E-04 0.00 O.DI 

S5 5000 0.00 0.00 2.24E-04 0.00 O.Dl 

7000 0.00 0.00 1.14E-04 0.00 O.DI 
9000 0.00 0.00 0.00 0.00 0.0 

100 1.51E-12 3.31E-03 1.38 4.26 28.9 

350 1.51E-12 3.25E-03 1.30 4.07 27.1 

1000 1.51E-12 3.23E-03 1.03 3.64 18.2 
S6 2000 1.44E-12 3.04E-03 0.567 2.40 7.1 I 

4000 0.00 6.03E-04 0.150 0.408 2.46 

6000 0.00 1.25E-04 0.0974 0.207 1.82 

9000 0.00 7.60E-05 0.0496 0.0951 1.01 

SI releases are through the Salado interbeds to the LWB. S2 through S6 releases are up the borehole to the Culebra 
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Table 3.4. Statistical Summary ofCCA Total 10,000 Year Integrated Release (EPA units) 
up the Borehole to the Cu!ebra* For Each Scenario (Replicates I ,2, and 3). 

Scenario 
Intrusion lOth 

Median Mean 90th Percentile Maximum Time (yrs) Percentile 

Sl none* 0.00 0.00 1.5E-12 0.00 3.3E-10 

100 0.00 0.00 0.0750 0.0395 6.62 S2 
350 0.00 0.00 0.0650 0.0323 6.04 

1000 0.00 0.00 2.66E-02 2.53E-02 2.19 

3000 0.00 0.00 4.69E-03 S.IOE-03 0.36 
S3 5000 0.00 0.00 !.76E-03 1.98E-03 0.24 

7000 0.00 0.00 9.63E-04 7.50E-04 0.14 
9000 0.00 0.00 3.00E-04 1.04E-04 O.D35 

\00 0.00 0.00 9.25E-02 0.00 21.1 S4 
350 0.00 0.00 8.83E-02 0.00 20.4 

1000 0.00 0.00 7.68E-02 0.00 18.4 
3000 0.00 0.00 4.76E-02 0.00 11.6 

S5 5000 0.00 0.00 2.14E-02 0.00 5.62 

7000 0.00 0.00 5.48E-03 0.00 1.10 
9000 0.00 0.00 1.43E-04 0.00 0.027 

100 0.00 2.06E-03 0.728 0.629 95.0 
350 0.00 2.05E-03 0.603 0.555 68.7 
1000 0.00 2.05E-03 0.368 0.479 26.0 

S6 2000 0.00 1.76E-03 0.165 0.384 5.57 
4000 0.00 2.68E-04 0.0162 0.0408 0.792 
6000 0.00 4.63E-05 6.52E-03 8.85E-03 0.491 
9000 0.00 2.75E-05 3.16E-03 4.98E-03 0.195 

Sl releases are through the Salado interbeds to the LWB. S2 through S6 releases are up the borehole to the Culebra 
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Table 3.5. Maximum PA VT Total 10,000 Year Integrated Release (EPA units) up the Borehole to the 
Culebra For Each Disturbed Scenario at Specified Intrusion Times (Replicate 1). 

Scenario 
Intrusion 

Vector 241Am 239pu '"Pu "'U ""Th Total Time (yrs) 

100 28 2.33E+00 5.36E-01 3.15E-02 3.06E-04 3.15E-03 2.90 S2 
350 28 1.96E+OO 5.32E-01 1.79E-02 3.02E-04 3.15E-03 2.51 

1000 28 5.83E-01 5.20E-OI 2.95E-06 2.84E-04 2.82E-04 1.11 

3000 83 3.03E-02 6.15E-OI 2.03E-08 4.20E-03 5.69E-04 0.65 
S3 5000 83 6.60E-03 S.IOE-01 1.53E-IO 3.48E-03 5.64E-04 0.52 

7000 28 1.34E-04 2.90E-01 8.41E-15 1.67E-04 I.SIE-03 0.29 

9000 28 6.01E-06 2.29E-OI 5.98E-17 9.71E-05 1.25E-03 0.23 

100 28 1.90E-01 1.34E-02 4.66E-05 9.52E-07 1.95E-05 0.20 S4 
350 28 1.79E-Ol 1.34E-02 1.84E-06 9.50E-07 1.95E-05 0.19 

1000 28 4.91E-02 1.13E-02 2.02E-08 8.06E-07 1.70E-05 0.06 

3000 5 4.90E-06 1.43E-02 1.17E-16 3.90E-05 9.56E-06 0,01 

S5 5000 28 7.66E-05 1.13E-02 1.52E-14 8.06E-07 1.66E-05 0.01 

7000 28 6.29E-06 1.13E-02 3.27E-17 8.06E-07 1.66E-05 0.01 

9000 0.0 0.0 0.0 0.0 0.0 0.0 

100 28 2.75E+OI 1.29E+OO 1.05E-01 5.64E-04 !.77E-02 28.9 

350 28 2.58E+OI 1.28E+00 1.47E-02 5.61E-04 1.86E-02 27.1 

1000 28 1.70E+OI 1.23E+OO 8.85E-05 5.43E-04 2.08E-02 18.2 
S6 2000 54 4.48E+OO 2.60E+00 6.54E-08 9.75E-03 1.82E-02 7.11 

4000 54 2.44E-OI 2.19E+OO 9.59E-15 8.25E-03 1.92E-02 2.46 

6000 54 3.17E-02 1.76E+OO 1.40E-21 6.66E-03 1.82E-02 1.82 

9000 54 1.80E-02 9.73E-OI 7.81E-32 3.70E-03 1.23E-02 1.01 

Maximum Release 28.9 
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Table 3.6. Maximum CCA Tota!IO,OOO Year Integrated Release (EPA units) up the Borehole to the Culebra 
For Each Disturbed Scenario at Specif1ed Intrusion Times (Replicates 1 ,2, and 3). 

Scenario 
Intrusion 

Vector 241 Am 239Pu 238Pu '"U ""Th Total Time (yrs) 

100 111 6.57E+OO 4.51E-02 1.73E-03 5.23E-05 9.40E-04 6.62 S2 
350 111 6.00E+00 4.44E-02 8.07E-05 2.21E-05 9.28E-04 6.04 

1000 111 2.15E+00 4.40E-02 1.23E-06 7.48E-06 l.OJE-03 2.19 

3000 128 4.32E-02 3.16E-Ol 2.69E-08 9.86E-06 3.21E-04 0.36 

S3 
5000 128 3.76E-03 2.36E-Ol 1.76E-10 7.20E-06 2.41E-04 0.24 
7000 128 2.06E-04 1.42E-01 2.67E-13 4.26E-06 1.49E-04 0.14 
9000 128 !.36E-05 3.53E-02 2.59E-15 1.05E-06 4.94E-05 0.04 

100 23 1.41E-01 2.08E+Ol 1.55E-06 1.31E-02 1.77E-Ol - 21.1 S4 
350 23 5.87E-02 2.01E+Ol 2.39E-07 9.43E-03 1.72E-Ol 20.4 

1000 23 1.34E-02 1.82E+Ol 6.12E-09 1.16E-02 1.55E-01 18.4 

3000 23 2.82E-04 1.15E+Ol 6.59E-14 5.47E-03 9.85E-02 11.6 

S5 
5000 23 !.65E-05 5.57E+OO 1.39E-16 2.72E-03 4.76E-02 5.62 
7000 23 6.81E-08 1.09E+OO 1.68E-18 5.!4E-04 9.24E-03 1.10 
9000 124 8.75E-08 2.67E-02 1.86E-18 3.54E-06 2.64E-04 0.03 

100 111 9.46E+Ol 4.29E-01 3.83E-02 6.88E-05 2.03E-03 95.0 
350 Ill 6.82E+Ol 4.24E-Ol 5.36E-03 6.85E-05 2.13E-03 68.7 

1000 Ill 2.56E+Ol 4.09E-01 3.23E-05 6.63E-05 2.37E-03 26.0 

S6 
2000 111 5.18E+OO 3.87E-Ol 1.24E-08 6.29E-05 2.69E-03 5.57 
4000 128 1.34E-01 6.57E-Ol 6.83E-14 2.05E-05 1.28E-03 0.79 
6000 128 2.30E-02 4.67E-Ol l.OOE-20 1.46E-05 1.03E-03 0.49 
9000 128 9.80E-03 1.84E-01 5.60E-31 5.78E-06 4.73E-04 0.20 

Maximum Release 95.0 
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4.0 CULEBRA TRANSPORT CALCULATIONS 

This section summarizes differences between the PA VT and CCA Culebra transport calculations. 
These calculations were performed using SECOFL2D and SECOTP2D. SECOFL2D was used to 
calculate ground-water flow assuming single porosity, steady-state conditions. SECOTP2D was 
used to calculate transport and cumulative release of radionuclides to the accessible environment 
assuming dual-porosity transport behavior with linear equilibrium sorption. Sorption is assumed 
to occur in the matrix only. Important future events such as potash mining and climate change 
were included. 

The key performance measure for comparing P A VT and CCA Culebra transport results is the 
cumulative discharge of radio nuclides across the L WB. 

4.1 Changes to Parameters 

The Culebra matrix distribution coefficients were represented by Ioguniform probability 
distributions rather than the uniform probability distributions used in the CCA. The ranges of k, 
values used in the CCA for each probability distribution were unchanged. 

4.2 Changes to Model 

Seven significant code changes were made to SECOTP2D subsequent to the CCA calculations 
(Change Control Form, WPO #45730): 

(I) mass balance reporting was implemented to enable monitoring of the total mass of each 
contaminant in the system during the I 0,000 year regulatory period (WPO #45730); 

(2) the source-term algorithm was corrected to ensure that the correct amount of mass (I kg) 
was injected into the system (SPR No. 97-006); 

(3) the discharge calculation at the model domain (grid) boundary was corrected to ensure 
that the mass of each contaminant leaving the system was accurately tracked (SPR No. 
97-012); 

(4) the total variation diminishing (TVD) limiters at the boundaries of the model domain were 
restricted to have values equal to zero (equivalent to upwinding) to reduce the potential 
for numerical instabilities near boundaries (SPR No. 97-013); 

(5) logic was modified to avoid redundant coefficient generation and LU decomposition 
calculations in the solution of the matrix diffusion equation when a constant time step was 
used (WPO #45730); 

(6) the van Leer TVD limiter was changed so that it is consistent with published references 
(WPO #45730); 

(7) logic was introduced to limit the application of TVD to computational cells in which the 
Courant number was less than or equal to one (WPO #45730). 

These modifications have improved the robustness, computational efficiency, and accuracy of 
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SECOTP2D. 

Three important model implementation changes were made for the PAVT. Numerical studies of 
SECOTP2D have shown that substantially improved mass balance characteristics are obtained in 
the Culebra transport calculations if the operator splitting factors (SECOTP2D User's Manual, 
Version 1.30, WPO #36695) are set to a,=O and a,=!. In the CCA, these parameters were both 
set to 0.5. The second implementation change was to set Dirichlet boundary conditions equal to 
zero (specified concentrations equal to zero) at the transport grid boundaries. In the CCA, the 
automatic boundary condition scheme was implemented; this scheme enforced a zero Neumann 
condition (zero flux) at the boundary if flow was out of the model domain and zero Dirichlet 
(zero concentration) if flow was into the domain. In the PA VT, a zero Dirichlet condition (zero 
concentrations) was enforced at all grid boundaries during the simulation to avoid instabilities 
caused by alternating flow directions in adjacent computational cells along the model domain 
boundaries. Note that this choice of boundary condition does not influence the predicted 
contaminant discharges across the L WB since the model domain boundaries were positioned far 
from the L WB. The third important model implementation change was to use a variable time step 
in the transport calculations to avoid solution oscillations at early times. The variable time step 
was prescribed as follows: the initial time step was 0.01 years for the 50 years, a variable time ·
step that gradually increased to one year by a factor of 1.001 each year up to the time of 
approximately 1000 years, and a constant time step of one year thereafter. 

Two additional changes were implemented in the PA VT. First, in the CCA, the matrix was 
discretized with 20 nodes; in the PA VT, 21 nodes were used. Second, in the CCA, the 
northeastern corner of the regional domain was modeled using no-flow boundary conditions. In 
the P A VT, these boundary conditions were changed to a specified head boundary condition to be 
more consistent with the specified head boundary conditions that are applied in this region during 
the transmissivity field generation process (Analysis Package for the Cu1ebra Flow and Transport 
Calculations, WPO #40516). This change should not influence the flow field at the local 
(transport) scale and therefore should not influence the PA VT Culebra transport results. 

4.3 Impact of Changes on Model Results 

The following steps in the analysis were implemented identically in the PAVT and CCA. The first 
step in the transport analysis was to generate the Culebra transmissivity field (T -field). 
Uncertainty in the T-field was quantified by generating 100 equally likely representations ofthe T
fields through geostatistical analysis. Potash mining was incorporated into the analysis according 
to the guidelines and recommendation given in 40 CFR Part 194. Mining impacts were 
considered by uniformly scaling the transmissivity in regions considered to contain economically
extractable resources by a factor (MINP _FAC) of I to 1000. Mining effects were treated 
differently depending on the location of the resources with respect to the L WB. Outside the 
L WB, it was assumed mining will occur prior to sealing the disposal facility. Inside the L WB, 
mining occurred with a probability of 1 in 100 each century. The probabilistic aspects of mining 
associated with the time of occurrence within the L WB are accounted for in the construction of 
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the CCDF. The analysis was therefore essentially based on two sets of transmissivity fields; one 
with mining outside the L WB (partial mining scenario), and one with all regions mined (full 
mining scenario). These two sets of transmissivity fields were used to produce two sets of steady
state groundwater flow fields, one for the partial mining scenario and one for the full mining 
scenario. The impact of potential climate variations on these steady-state flow fields was 
addressed by uniformly scaling the x and y components of the Darcy flow velocity by a single 
value ranging from 1.0 to 2.25, known as the climate index (CLIMTIDX). The PAVT results are 
summarized as follows. 

In the CCA, only two realizations resulted in conditional releases2 across the LWB. In these two 
realizations, only two radio nuclides were released, 2,.U and negligible amounts of 23CTh (less than 
3.0E-7 kg). Because a Joguniform distribution for~ was used in the PA VT, sampled~ values 
tended to be much smaller than those used in the CCA. As a consequence, several realizations 
resulted in the conditional releases of 234U and insignificant amounts of 23CTh (less than 4.0E-6 kg) 
at the LWB. 

The realizations were ranked according to the conditional release of 234U. Results are provided in 
Appendix D for both the partial mining and full mining scenarios. Also provided are 
corresponding values of the following parameters; MINP _FAC (mining impact factor), 
CLIMTIDX (climate index), APOROS (fracture porosity), DPOROS (matrix porosity), 
HMBLKT (half block length of the matrix), OXSTAT (actinide oxidation state parameter), and 
MKD_U (kd value for matrix sorption). The tabulated results show that 22 partial mining and 20 
full mining scenarios produced a conditional 234U release greater than l.OE-1 0 kg. Only 7 partial 
mining and 8 full mining scenarios produced a conditional release greater than 0.1 kg. The 
maximum possible release of the entire source of I kg occurred in realization #79 with full mining 
and almost occurred(> 0.9 kg) in realization #74 with full mining and realization #79 with partial 
mining. These results are shown graphically in Figures 4.1 (partial mining) and 4.2 (full mining). 
Note that all conditional releases greater than l.E-10 kg had a value ofOXSTAT greater than 0.5 
corresponding to an oxidation state of released 234U of+ VI. This isotope had the lowest range of 
matrix distribution coefficients as shown in Table 4.1. Other factors such half-block length of the 
matrix, mining impact factor, climate index, and transmissivity field also influence, in a complex 
way, the conditional release across the L WB. This combination of factors is why vector #79 had 
the highest discharge yet didn't have the lowest kd. 

Statistical summaries of P A VT and CCA Culebra conditional 2,.U releases are shown in Tables 
4.2 and 4.3, respectively. Mean, 90th percentile, and maximum discharges are all higher in the 
PA VT. However, even with the maximum P AVT SECOTP2D conditional discharge (full mining 
vector #79) of 1 kg, the maximum release of 234U to the Culebra predicted by the Salado transport 

2
The computational strategy used in the Culebra transport analysis takes advantage of the linearity of the system 

of partial differential equations that underlies SECOTP2D. Transport calculations were performed for unit kg releases 
to the Culebra. These calculations identify conditional releases. Using the linearity of the system, the conditional 
releases are then used to construct transport results for arbitrary time-dependent releases into the Culebra using NUTS 

and PANEL calculated radio nuclide sources. 
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analysis is only 0.0136 EPA units (Appendix C, scenario S6, 100 year intrusion time, vector #83). 
If these two maximum values were combined, the I kg conditional release would produce a 2l4U 
release of only 0.0136 EPA units across the LWB (assuming I intrusion in 10,000 years). 

Table 4.1 Matrix Distribution Coefficients 

Isotope Low Oxidation State High Oxidation State 
Low/High Oxidation State k, range (m3/kg) _k.J range (m3/kg) 

234U (IV)/(VI) 0.9 to 20 0.00003 to 0.03 
239Pu (III)/(IV) 0.02 to 0.5 0.9 to 20 

z•'Am (III)/(III) 0.02 to 0.5 0.02 to 0.5 
23tTh (IV)/(IV) 0.9 to 20 0.9 to 20 

Table 4.2. Statistical Summary of PA VT Conditional 2l4U Release (kg) Through the Culebra to 
the LWB from a I kg Source (Replicate I) 

!Mining I 
lOth Median Mean 90th Maximum 

Percentile Percentile 

Full 0.0 0.0 0.057 0.027 1.00 

Partial 0.0 0.0 0.035 0.047 0.92 

Table 4.3. Statistical Summary of CCA Conditional 234U Release (kg) Through the Culebra to the 
LWB from a 1 kg Source (All3 Replicates) 

!Mining 
I 

lOth Median Mean 90th Maximum 
Percentile Percentile 

Full 0.0 0.0 0.003 0.0 0.91 

Partial 0.0 0.0 0.0004 0.0 0.!1 
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The hydraulic conductivity fields (K-fields), hydraulic head contours, and contaminant 
concentrations for vector #79, in both the partial and full mining scenarios, are presented in 
Figures 4.3 through 4.8. The locations of the high-K zones are identified in both scenarios 
(Figures 4.3 and 4.4 ), as are the locations of the L WB and waste repository area. The 
groundwater flow solutions at 10,000 years, in the form of hydraulic heads, for both scenarios 
(Figures 4.5 and 4.6) show that flow within the region defined by the L WB was predominately 
southward through the higher K-zones, with some flow in the southwesterly direction, 
particularly with full mining. Conditional 234U concentrations (based on a unit source) at 10,000 
years (Figures 4.7 and 4.8) show that the contaminant plumes also moved predominately 
southward with the flow field. 

Finally, conditional mass balance errors3 for each radionuclide were monitored in the PA VT 
Culebra transport simulations and are presented in Appendix D (Figures D.l through D.5 for 
partial mining and Figures D.6 through D.l 0 for full mining). These Figures show that 
conditional mass balance errors for all radionuclides and simulations were very small, with the 
maximum error being 0.014 kg for 234U in full mining vector #57 (Figure D.6). 

3These mass balance errors are based on a unit I kg source in the Culebra. 
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5.0 CUITINGS, CAVINGS, AND SPALLINGS CALCULATIONS 

This section summarizes differences between the P A VT and CCA direct releases due to cuttings, 
cavings, and spallings. The cuttings, cavings, and spallings calculations were performed using 
CUTTINGS_S. Note that in the PA VT, releases due to spallings were calculated using a 
different approach than the one used in the CCA. The new approach is described below in 
Section 5.2 

The key performance measure for comparing PAVT and CCA direct releases due to cuttings, 
cavings, and spallings is the volume of waste released at the ground surface. Volume of waste 
released is passed on to CCDF _GF where this information is combined with activity data and 
scenario probabilities to compute direct radionuclide releases due to cuttings, cavings, and 
spallings. 

5.1 Changes to Parameters 

Changes to input parameters were implemented in CUTTINGS_S as follows: 

(I) The waste shear strength (Pa) was changed from a uniform distribution ranging from 0.05 
to I 0 to a loguniforrn distribution ranging from 0.05 to 77 based on expert elicitation 
(Wang and Larson, 1997). 

(2) The drill string angular velocity (rad/s) was changed from a constant value of7.8 to 
cumulative distribution ranging from 4.2 to 23.0 with a mean value of 7.77. 

(3) The new approach used to calculate spallings volumes did not require values for diameter 
of solid particles and gravitational effectiveness factor. In the CCA, particle diameter was 
sampled from a loguniform distribution ranging from 4.0E-5 to 0.2 m and gravitational 
effectiveness factor was sampled from a uniform distribution ranging from 1.0 to 18.1. 

5.2 Changes to Model 

The following approach was used for calculating releases due to spallings in the PA VT (Change 
Control Fonn, WPO #45969). Volumes of waste released due to spallings were calculated by 
sampling a probability distribution for spallings volume. If the repository pressure exceeded 8 
MPa at the time of intrusion, the sampled spallings volume was used as a spallings release. 
Spallings volume was represented by a uniform distribution ranging from 0.5 to 4.0 m3

• 

5.3 Impact of Changes on Model Results 

Volumes of material released due to cuttings, cavings, and spallings were determined for the 
following conditions: 
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(I) An initial intrusion at 100, 350, 1000, 3000, 5000, or I 0000 years after closure for 
undisturbed conditions (designated scenario S I); 

(2) An initial El intrusion at 350 years followed by a second intrusion at 550, 750, 2000, 
4000, or 10000 (designated scenario S2); 

(3) An initial El intrusion at 1000 years followed by a second intrusion at 1200, 1400, 3000, 
5000, or 10000 years (designated scenario S3); 

(4) An initial E2 intrusion at 350 years followed by a second intrusion at 550, 750, 2000, 
4000, or 10000 years (designated scenario S4); 

(5) An initial E2 intrusion at 1000 years followed by a second intrusion at 1200, 1400, 3000, 
5000, or 10000 years (designated scenario S5). 

For the S I scenario, spallings calculations were performed for intrusions into both upper and 
lower waste panels. For scenarios S2 through S5, releases were calculated for two cases for each 
of the second intrusion times: (i) intrusion into the same waste panel as the first intrusion; and (ii) 
intrusion into a different waste panel than the first intrusion. Intrusion times 200 and 400 years 
after the initial time (i.e., 550 and 750 years for an initial intrusion at 350 years, and 1200 and 
1400 years for an initial intrusion at I 000 years) were selected to give results just before and after 
the borehole plugs are assumed to fail. Wider time intervals were used at later times because gas 
pressure tends to change rather slowly at later times. The distinction between intrusion into same 
and different panels was made because of the possible effects of the resistance to flow between 
waste panels. 

Representative release volumes to the accessible environment from cuttings, cavings, and spallings 
are shown for the PAVT and CCA in Figures 5.1 through 5.1 0. Results are only presented for an 
S I scenario with an intrusion into the lower repository region at 10,000 years and an S2 scenario 
with the second intrusion at 10,000 years. Tabulated results for scenarios S! (lower) and S2 
through S5, all with an intrusion at I 0,000 years are provided in Appendix E. In addition, box 
plots showing volume removed and normalized release (EPA units) for all conditions are provided 
in Appendix E in Figures E. I through E.l2 (for the PA VT) and Figures E.l3 through E.24 (for 
the CCA). 

Cuttings and cavings releases for the scenario Sl (replicate I) 10,000-year intrusion are shown in 
Figure 5.1 (for the PA VT) and 5.2 (for the CCA). Cuttings and cavings results for other 
scenarios and intrusion times were the same because cuttings and cavings volumes are not 
influenced by repository conditions at the time of intrusion and are therefore scenario 
independent. Cuttings and cavings volumes depend only on sampled parameters such as waste 
shear strength and drill string angular velocity. Statistical measures of PA VT and CCA cuttings 
and cavings release volume are shown in Table 5.1. Releases for the PA VT range from 
approximately 0.3 to 3.9 m3

• Releases for the CCA range from approximately 0.4 to 2.9 m3
• The 

PA VT results show a much larger number of releases greater than 1.0 m3 (36 versus 7) and 
greater than 2.0 m3 (16 versus 1). The uncertainty in the volume of waste removed by cuttings 
and cavings was determined by the waste shear strength parameter TAUFAIL (Figures 5.3 and 
5.4). In the PAVT, the range ofT AUF AIL values was increased and the distribution was 
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changed from a uniform to Ioguniform distribution. The impact of the higher maximum 
TAUFAIL value resulted in more small releases while the impact of converting the distribution to 
loguniform resulted in more large releases (more TAUFAIL values near zero were sampled). 
Also note that the P A VT curve is less smooth than the CCA curve; this behavior is likely due to 
the fact that the drill string angular velocity was sampled in the PA VT whereas it was a fixed 
value in the CCA. 

Representative spallings release volumes are shown in Figures 5.5 and 5.6. Spallings releases 
occur only if the repository pressure exceeds 8 MPa at the time of intrusion. Spallings releases in 
both the PAVT and the CCA range from 0.0 m to 4.0 m3

• In the CCA, there were two distinct 
groupings of releases with no releases in the region from 2.4 to 3.2 m3

• In the P A VT, releases 
were spread uniformly over the range of releases because the volumes were sampled from a 
uniform distribution (see Section 5.2). For scenario Sl, repository pressures were similar in the 
PA VT and CCA, therefore, spallings volumes removed were also similar (see Figures 5.5 and 5.6 
and Table 5.1). For the disturbed scenarios (S2 and others), there were more repository pressures 
greater than 8 MPa in the PA VT than in the CCA resulting in many more vectors which produced 
spallings volume releases. The increased spallings releases (volume removed and normalized 
release) in the PAVT are evident in the statistical comparison in Table 5.2 which shows that the 
mean and 90th percentile values were much higher in the PAVT than in the CCA. 

The combined impact of cuttings, cavings, and spallings for scenarios S I and S2 are shown in 
Figures 5.7 through 5.10. In scenario S I, total release volumes in the PA VT range from 0.3 to 
6.6 m3 (Figure 5.7) compared to values in the CCA that range from 0.4 to 4.6 m3 (Figure 5.8). In 
the disturbed scenario S2 (as well as in the other disturbed scenarios), the PA VT release volumes 
(Figure 5.9) were also larger than the CCA volumes (Figure 5.10) due to the larger cuttings and 
cavings releases. In addition, there were more PA VT vectors with releases, corresponding to 
vectors with repository pressures greater than 8 MPa. 
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Table 5.1. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values from 
the PA VT and CCA Simulations for Scenario S I (initial E2 intrusion at I 0,000 years) 

Output Variable Time PAVT Simulation (Rl) CCA Simulation (Rl,R2, R3 combined) 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 90th Max 

Cuttings and Cavings 10000 0.32 0.67 1.0 2.3 3.9 0.43 0.51 0.60 0.87 2.9 
Volume (m3

) 

Spallings Volume 10000 0.0 1.6 1.7 3.5 4.0 0.0 2.1 2.1 3.7 3.9 
(m') 

S pallings Release 10000 0.0 0.0072 0.0074 O.oJ5 O.ol8 0.0 0.0093 0.0091 0.016 0.017 
(EPA units) 
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Table 5.2. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values from the PAVT and CCA 
Simulations for Scenario S2 (E1 intrusion at 350 yrs, E2 intrusion at 10,000 years, same panel) 

Output Variable Time PA VT Simulation (R1) CCA Simulation (R1, R2, R3 combined) 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 90th Max. 

Cuttings and 10000 0.32 0.67 1.0 2.3 3.9 0.43 0.51 0.60 0.87 2.9 
CavingsVolume (m3) 

Spallings Volume 10000 0.0 0.0 1.2 3.3 4.0 0.0 0.0 0.19 0.0 3.7 
(m3) 

Spallings Release 10000 0.0 0.0 0.0051 0.015 0.018 0.0 0.0 0.0009 0.0 0.016 
(EPA) units 
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SNL WIPP PA: CUSP (CCA R1 .) 

Cuttings and Cavings Release Volume at 10000 Years 
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SNL WIPP PA: CUSP (CCA Re L) 

Cuttings and Cavings Release Volume at 10000 Years 
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SNL WIPP PA: CUSP (C97 R1 -L) 

Spall Release Volume at 10000 Years 
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SNL WIPP PA: CUSP (CCA Re L) 

Total Release Volume at 10000 Years 
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6.0 DIRECT BRINE RELEASE CALCULATIONS 

This section summarizes differences between the PAVT and CCA direct brine release (DBR) 
calculations. Note that in the CCA, DBR was sometimes referred to as blowout. In these 
calculations, the release of brine to the surface via an intruding borehole was predicted by using 
BRAG FLO to model short-term flow in the repository. Repository features such as panel 
closures and pillars were considered in the analysis. The key performance measure for comparing 
P A VT and CCA direct brine release results is the volume of brine released at the surface within a 
time period of up to eleven days. 

6.1 Changes to Parameters 

The following changes to input parameters were implemented in the BRAGFLO DBR analysis: 

(I) Waste permeability was increased from a constant value of 1.7 x 10·13 m2 to a constant 
value of 2.4 x 10'13 m2

• 

(2) DRZ log permeability (m2
) was changed from a constant value of -15.0 to a uniform 

distribution ranging from -19.4 to -12.5 with a mean and median of -15.95. 

Note that these parameter changes were specified in Section 2.1. 

6.2 Changes to Model 

In the CCA, the DBR conceptual model represented the DRZ permeability and porosity using a 
constant DRZ permeability value of 10·15 m2 and a porosity value slightly enhanced over the intact 
halite value, lfloRZ = cJ>ruwre + 0.0029. The intact halite porosity was sampled from a cumulative 
distribution ranging from 0.001 to 0.03 with a median value ofO.Ol. These values were assigned 
to both the DRZ region surrounding the repository and the pillars in the repository. Because the 
DRZ grid volumes in the DBR and Salado grids were different, the porosity value for the DBR 
grid was adjusted so that pore volume of the DRZ was conserved. In the PA VT, the pillars in the 
repository were assigned the initial sampled value of DRZ permeability. Further, the permeability 
and porosity ofthe DRZ surrounding the repository were assigned volume-averaged permeability 
and porosity values of the DRZ at the time of intrusion. As in the CCA, the DRZ porosity was 
adjusted to account for the different grid volumes. Note that the DRZ permeability and porosity 
were time dependent because the DRZ was allowed to fracture under the same conceptual model 
as Marker Beds 138 and 139 (for further discussion see Section 2 and Appendix A). 

For the PA VT, a code change was implemented in BRAG FLO, Version 4.10, to allow it to be 
used for DBR calculations in addition to Salado flow calculations (Change Control Form 
#45223). In the CCA, a separate code, BRAGFLO_DBR was used for DBR calculations. 
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6.3 Impact of Changes on Model Results 

Direct brine releases may occur when a future driller penetrates the WIPP and contaminated brine 
is unknowingly brought to surface during the drilling process. These releases are not specifically 
accounted for in the CUTTINGS_S code, as that code only calculates the solids removed during 
the drilling process. Certain conditions must exist within the waste in order for contaminated 
brine to flow directly to the surface during a drilling intrusion: 

• Pressure in the waste must be greater than that exerted by the column of drilling mud that 
penetrates a waste panel. Drillers in the Delaware Basin currently use a salt saturated mud 
while drilling through the Salado, with a specific gravity of 1.23 (WP#40520). This 
corresponds to 7.7 MPa (which is the conversion of specific gravity of the brine to an 
equivalent pressure at the depth of the repository horizon), which is the minimum pressure 
needed to overcome a static column of drilling mud. Additional pressure is created in the 
wellbore due to frictional forces associated with the fluid flow up the annular space between 
the drill string and open hole (the assumed flow regime for direct releases). Therefore, a 
pressure of -8 MPa is needed in the waste panel for fluids to flow into the intrusion borehole 
under dynamic flow conditions. 

• There must be mobile brine present in the waste panels to flow to the surface. Corrosion and 
biodegradation processes consume brine and produce gas, and it is possible for the brine 
volume in the waste to drop below its "mobile" (residual) saturation. It is possible for gas
only flows to occur up a drill hole, but these flows are only of concern for the solids releases 
( spallings). 

Direct brine releases were calculated for the same repository conditions (scenarios and intrusion 
times) that were used in the cuttings, cavings, and spallings calculations (Section 5.3), resulting in 
a total of 5200 DBR calculations (2600 up dip and 2600 down dip) for PA VT replicate 1. The 
pressure and saturation time-histories from the 10,000 year BRAG FLO PA VT realizations 
provided the basic input needed for the direct brine release calculations. The pressure and 
saturation at specified times for each consequence furnished the initial and boundary conditions 
needed to run the separate repository scale BRAGFLO model to determine the volumes of direct 
brine releases to the surface. The model assumed no-flow boundary conditions beyond the 
footprint of the waste region for the (several day) flow period of direct releases (i.e., there is no 
connection to the surrounding geology). All relevant flow parameters (permeability, porosity, 
characteristic curves, etc.), both sampled and unsampled, were the same as those used for the 
10,000 year BRAGFLO models. 

In the P A VT replicate I, nearly as many calculations resulted in brine release as in all three CCA 
replicates combined (821 vs. 907). The number of calculations that released brine in the PAVT 
(from the total of 5200) are tabulated by scenario in Table 6.1. This increase in the number of 
releases was primarily due to the increased repository pressures in the disturbed scenarios and to a 
lesser extent the increased waste permeability. 
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Table 6.1 Summary of P A VT Calculations by Scenario that Produced Direct Brine Releases 

Scenario Down-Dip Up-Dip 

Number of Total Number Number of Total Number 
Calculations of Calculations Calculations of Calculations 

with Releases with Releases 

Sl 96 600 12 600 

52 272 500 85 500 

53 202 500 48 500 

S4 37 500 7 500 

55 53 500 9 500 

Total 660 2600 161 2600 

Figures 6.1 and 6.2 show how brine releases vary with initial panel pressure for all down-dip 
intrusion DBR calculations in the PA VT and CCA. Brine release volumes in the PA VT were, in 
general, larger than release volumes in the CCA. These larger release volumes were due in part to 
the increased waste permeability. As in the CCA, the PA VT data shows a tendency for releases 
to increase with increasing pressure. Pressures ranged up to 17 MPa in the P A VT with a 
maximum release of about 180 m3; in the CCA the maximum release was approximately 55 m3 at 
a pressure of 15 MPa. In addition, there were many more calculations that released brine in 
volumes greater than 10 m3 in P A VT replicate I than in all three replicates in the CCA. 

Statistical measures for direct brine releases (brine volumes and radionuclides) are given in Tables 
6.2 and 6.3. Results are presented for a single intrusion into the lower panel of an undisturbed 
repository (Sl) at 5000 and 10000 years (Table 6.2) and for an E1 intrusion at 1000 years (S3) 
followed by a second intrusion at 1200, 5000, and 10000 years (Table 6.3). Results for all 
scenarios are given in Appendix F along with box plots ofreleases (brine volume and EPA units) 
for the PA VT (Figures F.1 through F.10) and CCA (Figures F.11 through F.20). 

Results show that, for the S 1 scenario, released brine volumes tended to be slightly larger in the 
PA VT (Figure F. I) than in the CCA (Figure F.11), but radio nuclide releases tended to be smaller 
in the PA VT (Figure F.6) than in the CCA (Figure F.l6). These differences are summarized with 
a statistical comparison in Table 6.2. The reduced radionuclide releases in the PA VT were due to 
the reduced solubilities of 241 Am and 239Pu in Salado brine. 

In the E1 intrusion scenarios (S2 and 53), released brine volumes were much higher (about an 
order of magnitude on average) in the PAVT (Figures F.2 and F.3) than in the CCA (Figures F.12 
and F.l3). Corresponding radionuclide releases were slightly larger, on average, in the PA VT at 
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early intrusion times (Figures F.7, F.8, F.l7, and F.18) and moderately larger at later intrusion 
times. At early time, the higher brine volumes released in the PA VT were counteracted by the 
lower 241 Am solubilities in Castile brine. The later time PA VT radio nuclide releases were 
influenced by 239Pu solubilities in Castile brine; these solubilities were comparable (sometimes 
larger, sometimes smaller, depending on oxidation state) in the PAVT and CCA. These 
differences are summarized with a statistical comparison in Table 6.3. 

In the E2 intrusion scenarios (S4 and S5), released brine volumes were also about an order of 
magnitude larger on average in the PAVT (Figures F.4 and F.5) than in the CCA (Figures F.14 
and F.l5). Corresponding PA VT radionuclide releases were generally slightly larger, and at later 
times were actually smaller than CCA releases (Figures F.9, F. 10, F.19, and F.20). In these 
scenarios, the larger brine volumes were counteracted by the reduced Salado brine solubilities. 

Figures 6.3 and 6.4 show how brine releases vary with initial brine saturation (Swinitial) for all 
down-dip direct brine release calculations. In both the PA VT and CCA, the scatter in the data 
suggests that generally higher initial brine saturations result in higher brine volume releases with 
the majority of the larger releases occurring at saturations between 0. 7 and 0.8. 

Figures 6.5 and 6.6 show how brine releases vary with initial panel pressure for all up-dip direct 
brine release calculations. Several more calculations release brine in P A VT replicate I than in the 
three replicates of the CCA. Again, as in the down-dip calculations, the releases were much 
larger in the PA VT with the maximum value of about 150m3 near 16 MPa, whereas the maximum 
release in the CCA results was 32 m3 at II .MPa. 

Figures 6. 7 and 6.8 show how brine releases vary with initial brine saturation (Swin;ti.u) for all up
dip direct brine release calculations. As with the down-dip calculations, higher initial brine 
saturations generally resulted in higher brine volume releases. 
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Table 6.2. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values from the PAVT and CCA 
Simulations for Scenario S I (initial intrusion at time specified in lower panel) 

Output Variable 
Intrusion PAVT Simulation (Rl) CCA Simulation (Rl, R2, R3 combined) 

Time 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 90th Max. 

Brine Volume 5000 0.0 0.0 3.8 12 93 0.0 0.0 1.0 1.2 28 
(m') 

Release 0.0 0.0 2.1E-4 3.9E-4 l.OE-2 0.0 0.0 7.4E-4 2.9E-4 5.1E-2 
(EPA units) 

Brine Volume 10000 0.0 0.0 4.0 15 51 0.0 0.0 ].!) 5.5 37 
(m') 

Release 0.0 0.0 l.IE-4 3.4E-4 3.5E-3 0.0 0.0 l.OE-3 9.2E-4 5.2E-2 
(EPA units) 
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Table 6.3. lOth Percentile, Median, Mean, 90th Percentile, and Maximum Output Variable Values from the P A VT and CCA 
Simulations for Scenario S3 (E I intrusion at !000 yrs followed by a second intrusion at time specified in same panel) 

Output Intrusion PA VT Simulation (Rl) CCA Simulation (Rl, R2, R3 combined) Variable Time 
Description (yrs) lOth Median Mean 90th Max. lOth Median Mean 90th Max. 

Brine Volume 1200 0.0 2.5 5.5 15 76 0.0 0.0 0.62 .43 15 
(m') 

Release 0.0 5.1E-4 !.6E-3 3.5E-3 1.9E-2 0.0 0.0 S.IE-4 3.3E-4 5.8E-2 
(EPA units) 

Brine Volume 5000 0.0 0.0 3.7 13 64 0.0 0.0 0.25 0.0 13 
(m') 

Release 0.0 0.0 !.3E-4 6.2E-4 1.9E-3 0.0 0.0 9.9E-6 0.0 5.6E-4 
(EPA units) 

Brine Volume 10000 0.0 0.0 4.0 8.6 100 0.0 0.0 0.18 0.0 II 
(m') 

Release 0.0 0.0 6.3E-5 !.6E-4 1.9E-3 0.0 0.0 3.7E-6 0.0 2.3E-4 
(EPA units) 
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Figure 6.2: Brine Releases vs. Initial Panel Pressure: All Down-dip 
Realizations (CCA) 
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Figure 6.4: Brine Releases vs Initial Panel Saturation: All Down-dip 
Realizations (CCA) 
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Figure 6.6: Brine Releases vs Initial Panel Pressure: All Up-dip 
Realizations (CCA) 
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Figure 6.8: Brine Releases vs Panel Saturation: All Up-dip Realizations 
(CCA) 
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7.0 CCDF CALCULATIONS 

This section summarizes differences between the CCDFs resulting from the PA VT and CCA 
simulations. The CCDFs were calculated using a three step process: (I) determine futures 
(random sequences of events that may occur over the next 10,000 years); (2) estimate the 
radionuclide releases resulting from these futures; and (3) construct a CCDF for each future. The 
computer code CCDF _GF was used to perform these three steps. CCDF _GF uses the results of 
calculations performed in Sections 2 through 6 to produce the CCDFs. 

The key performance measure for comparing PA VT and CCA results is summed normalized 
releases in EPA units as compared with EPA limits. 

7.1 Changes to Parameters 

The CCDF calculations were affected by all of the parameter changes made to the other codes 
(see Sections 2 through 6) which impacted radionuclide releases to the accessible environment. 
Only one CCDF _GF parameter was changed for the PA VT calculations. Parameter PBRINE was 
changed from a constant value of0.08 to a uniform distribution ranging from 0.01 to 0.60. 
PBRINE is the probability that an intrusion borehole will intersect a brine reservoir. 

7.2 Changes to Model 

The model implementation was enhanced to include releases from the Culebra and Salado 
interbeds at the L WB. For the PAVT calculations, these releases were not significant but they 
were non-zero. The CCA only included direct releases from the intrusion borehole because the 
other releases were zero. A second change to the model implementation involved the number of 
intrusions required to deplete a brine reservoir. In the CCA, the number of intrusions was 
correlated with sampled reservoir volume and varied from 2 to 10 intrusions. For the PAVT, 
brine reservoirs were assumed not to deplete because of the larger sampled brine reservoir 
volumes (see Section 2.1 ). A third change to the model implementation was related to Passive 
Institutional Controls (PICs). The PAVT does not take credit for PICs whereas for the CCA, the 
impact of PICs was included. 

There were no changes to the computational model which had any significant impact on the 
results. 

7.3 Impact of Changes on Model Results 

Differences between the CCDFs from the PA VT and CCA calculations are due to a combination 
of the following factors: 

• Cuttings and cavings releases were higher for all scenarios due to a change in the waste 
shear strength distribution. 
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• Spallings releases were slightly higher and more frequent for all scenarios due to higher 
repository pressures at the time of intrusion. 

• Direct brine releases were higher due to higher repository pressures. 

• The change in PBRINE resulted in a higher probability of futures containing an E I 
intrusion than in the CCA. 

• Culebra releases across the L WB were higher due to more small sampled k/ s but were 
still small relative to direct releases. 

• For El intrusion scenarios at early intrusion times. radionuclide releases up the borehole 
to the Culebra were slightly larger, on average, than in the CCA. At later E! intrusion 
times, releases were moderately larger than in the CCA. These results were due to greater 
flow up the borehole combined with similar and/or lower solubilities. 

• For E2 intrusion scenarios, releases up the borehole to the Culebra were less by a factor of 
about I 00 due to lower flow up the borehole and lower solubilities. 

• Salado inter bed releases to the L WB were still insignificant. 

A summary of CCDF results is presented in this section. Additional CCDF plots providing more 
detail about releases are provided in Appendix G. Figure 7 .I compares the family of CCDFs for 
summed (combined total contributions from all release mechanisms) normalized releases from 
PA VT replicate I with those from each of the three CCA replicates. All of the CCDFs have a 
similar lower bound, with the PA VT family of CCDFs containing several curves with total 
releases a factor of 2 or 3 higher than in the CCA. 

Figures 7.2 through 7.6 show mean normalized releases for the PAVT and the CCA. Means for 
PA VT replicate I and each of the three CCA replicates as well as an overall CCA mean are 
shown. The summed releases for the PA VT mean CCDF are a factor of 2 to 3 larger than the 
CCA values for all probabilities of exceedance (Figure 7.2). For a specific release, the probability 
of exceedance has increased by as much as a factor of I 0. These increases were primarily due to 
the increase in cuttings releases (Figure 7.3). Other contributors to total summed releases include 
spallings (Figure 7.4), direct brine release (Figure 7.5), and Culebra (Figure 7.6) releases. Note 
that mean CCDFs for all of these components of the summed normalized releases are greater (to 
the right) of the CCA mean CCDFs. The absence ofPICs and the change in PBRINE were also 
minor contributors to the change in releases. Even with the slightly higher releases, the PA VT 
mean CCDF does not exceed or come within an order of magnitude of the EPA Limit. 

Figure 7.7 shows the relative contributions of each release mechanism to the summed release for 
both the P A VT and the CCA. Releases from each of the CCA replicates are similar and only 
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were the most important contributors to the total mean CCDF. Spallings also made an important 
contribution to the total CCDF, particularly in the CCA. Direct brine releases were slightly more 
important in the PA VT than in the CCA, but have only a minor effect on the total CCDF. 
Subsurface releases due to Culebra groundwater transport were not significant. Salado interbed 
and Dewey Lake releases were also negligible and are not shown. 

Figure 7.8 shows additional statistical information about total summed CCDFs for PA VT 
replicate 1 and the three CCA replicates. This Figure shows CCDFs representing the mean, 
median, lOth, and 90th percentiles for each replicate. 
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Figure 7.3 Mean CCDFs for Cuttings Normalized Radionuclide Releases 
to the Accessible Environment 
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Figure 7.4 Mean CCDFs for Spallings Normalized Radionuclide Releases 
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Figure 7.5 Mean CCDFs for Direct Brine Release Normalized Radionuclide 
Releases to the Accessible Environment 
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Figure 7.6 Mean CCDFs for Culebra Normalized Radionuclide Releases 
to the Accessible Environment 
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Figure 7.7 Mean CCDFs for Specific Release Modes 
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In this Appendix, gas and brine migration modeling results are presented and discussed for 
undisturbed and disturbed repository performance, For disturbed performance, three 
representative borehole intrusion scenarios are considered. In the first scenario, the E1 scenario, 
a borehole penetrates a waste-filled panel and a hypothetical pressurized brine reservoir in the 
underlying Castile Formation. In the second scenario, the E2 scenario, a borehole penetrates the 
waste-filled panel only. To examine the impact of different intrusion times, the E 1 and E2 
scenarios are subdivided into computational scenarios on the basis of two different intrusion 
times of 350 and 1000 years. In the third scenario, the E2E1 scenario, a borehole penetrates the 
repository at 1000 years (an E2 intrusion) and a second borehole, drilled at the same location, 
penetrates the repository and the hypothetical brine reservoir at 2000 years (an El intrusion). 

In the following sections, results are presented in terms of volume-averaged quantities such as 
volume-averaged pressure. Volume-averaged pressure is given by forming the product of grid 
block pressure and grid block volume for each grid block in the region of concern, summing this 
product up over all grid blocks in the region, and dividing by the bulk volume of the region. All 
other volume-averaged quantities are computed in the same manner. Cumulative and net flow 
volumes are also presented. Cumulative flow into a region is defmed as the time-dependent flow 
into a region integrated over time. Cumulative flow out of a region is defined as the time
dependent flow out of a region integrated over time. Net flow into a region is defined as 
cumulative flow into a region minus cumulative flow out of a region. Similarly, net flow out of a 
region is cumulative flow out of a region minus cumulative flow into a region. 

The following sections describe PA VT replicate I results. Corresponding results from CCA 
replicate 1 are shown in parentheses. 

A.l UNDISTURBED PERFORMANCE 

This section examines repository behavior and the flow of brine and gas along two potential 
pathways for migration ofradionuclides in dissolved brine (Figure A.1-1). In the first pathway, 
brine may migrate through the panel seals or through the disturbed rock zone (DRZ) surrounding 
the repository to the shaft and then upward toward the Culebra Dolomite Member of the Rustler 
Formation. The quantity of brine reaching the Culebra is important because transport may then 
occur laterally in the Culebra toward the subsurface land withdrawal boundary. In the second 
pathway, brine may migrate from the repository through the DRZ and laterally toward the 
subsurface land withdrawal boundary within the anhydrite interbeds in the Salado Formation. 

Note that of the seven changes to input parameters for the PAVT simulations listed in Section 
2.1, only the frrst three are relevant to undisturbed performance. The final four changes relate to 
the Castile brine pocket and to intrusion borehole properties. Two additional differences from 
the CCA simulations of the S 1 scenario should be noted: (1) H2 viscosity was changed slightly; 
and (2) the grid was the same as for disturbed (human intrusion) scenarios. Both of these 
changes had little or no effect on the results. 
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A.l.l Replicate I Results and Discussion 

A.I.I.l Repository Behavior 

Repository behavior is characterized by interactions between creep closure, fluid flow, and gas 
generation. Creep closure of excavated regions begins immediately because of excavation 
induced loading. In the waste disposal region, waste consolidation will continue until back
stresses imposed by the compressed waste resist further closure or until fluid pressures become 
sufficiently high. Pressure in the disposal region is governed by the quantities of brine present in 
the disposal region, the rates of gas generation, and the ease at which fluids can escape the 
repository. Depending on material properties and pressure conditions, brine may flow into the 
disposal region by moving down shafts and through the DRZ and anhydrite layers. Brine 
contained in the Salado also flows into the waste disposal region because of pressure gradients 
created by the excavation. As a consequence, significant quantities of gas may be generated by 
the availability of brine, causing pressures to increase. Brine flow into the repository will be 
reduced as repository pressure increases, and brine may be expelled from the repository if 
pressure exceeds brine pressure in the immediately surrounding formation. Brine saturation has 
to exceed the residual brine saturation in order for brine to be expelled from the repository. ... 
Similarly, gas may flow away from the waste into lower pressure areas, which may include 
disturbed areas surrounding the repository, the interbeds, and the shafts. Gas flow into intact 
halite rock is not significant because of the high threshold pressure of halite. 

Pressures in the waste panel and rest of repository (Figures A.1-2 [GV AR_023] and A.1-3 
[GVAR_024]) increase from their initial value of1 atmosphere. Pressure responses in the 
experimental and operation regions are nearly equal to those in the waste panel and rest of 
repository because the permeability of excavated regions, drift and panel seals, and DRZ are 
high, on the order of 1 o·1

' m2
• This allows relatively free movement of gas throughout the 

excavated regions, and equalizes pressures there quickly (relative to the 1 0,000-year regulatory 
period). In a few realizations where the DRZ or lower shaft permeability is low, on the order of 
I o·1

' m2
, the experimental area shows a slower pressure response, however, this behavior does 

not influence the rest of the repository or the surrounding formations. In many realizations, 
pressures increase rapidly during the first 500 years. These rapid increases in pressure are caused 
by a high gas generation rate coupled with creep closure. In these realizations, plastics and 
rubbers are included in the inventory ofbiodegradables; this results in a higher net rate of gas 
generation during the first I 000 years. In some realizations, the pressure reaches a maximum 
even though gas generation may continue long after the peak pressure is reached. In these 
realizations, gas is vented out of the waste through the interbeds, shaft, and DRZ fractures since 
the far-field pressure is lower than the peak pressure in the waste. Also, creep closure is 
essentially complete by 1000 years, so there are no pressure changes due to repository pore 
volume changes. In some realizations, the pressure after 10,000 years is higher than the far-field 
pressure because gas continues to be generated faster than brine and gas can flow out of the 
waste. In contrast to this behavior, some realizations (#13, #45, #1, #6, #83, #100, #57, near the 
bottom of the plots) exhibit slowly increasing pressures. In these realizations, pressure increases 
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during the first 300- 500 years results primarily from creep closure since there is very little gas 
generation from corrosion (sampled corrosion rates are among the lowest) and none from 
biodegradation. The different rates of pressure increase in these cases are largely a result of 
different anhydrite permeabilities and corresponding inflow rates of brine. The third type of 
behavior exhibited in Figures A.l-2 [GV AR_023] and A.l-3 [GV AR_024] is a moderately rapid 
initial rise in pressure. This behavior is a result of creep closure in combination with moderate 
gas generation rates. At later times, pressures level off in some realizations, indicating that gas 
generation by microbial degradation has ceased after the cellulose inventory has been exhausted. 
For most realizations, the cellulose inventory is generally exhausted within 1500 years (Figure 
A.l-4 [GV AR _002]). Simultaneously, corrosion consumes most of the brine present in the 
waste, and it also slows down depending on the rate of inflow of brine from the surrounding 
formations. In several realizations, pressures continue to increase over the full I 0,000-year 
regulatory period. In some of these cases, pressures in excess of the far-field pressure are 
reached. Tills behavior is expected when the gas generation rate is relatively low and enough 
brine is present in the waste or flows in from outside the repository to sustain the corrosion 
reactions. 

A.l.l.l.l Gas Generation 

The rate and amount of gas generation varies significantly, as shown in Figure A.l-5 
[GV AR _022]. Among the I 00 realizations, the volume of gas generated varies over more than 
an order of magnitude, from 2.2 x !06 m3 to 3A x 107 m3 (1.5 x !06 m3 to 2.8 x 107 m3

) of 
hydrogen, at reference conditions (30 oc, 1.01325 x 105 Pa). Of the total volume of gas 
generated (Figures A.I-6 [GV AR_Ol7] and A.l-7 [GV AR_020]), corrosion accounts for 
volumes ranging between 4 x 105 m3 to 2.3 x 107 m3 (5 x 105 m3 to 1.89 x 107 m3

) and 
biodegradation accounts for volumes ranging between 3.3 x 106 m3 to 1.15 x 107 m3 (3 x 106 m3 

to 1.15 x 107 m3
). As shown in Figure A.1-7 [GVAR _ 020], the amount of gas generated by 

biodegradation is grouped into two distinct branches. The lower and higher branches correspond 
to the inclusion and exclusion, respectively, of plastics and rubbers in the cellulosics inventory. 
Also, biodegradation ceases in most realizations within 1500 years, whereas corrosion generally 
continues for 10,000 years or as long as brine is present. Although the rate of microbial gas 
generation is constant in any computational cell for a given realization, when the inventory of 
cellulose or brine is depleted in some cells, the rate of gas generation in the repository as a whole 
drops. This is manifested in Figure A.l-7 [GV AR _ 020] by the decrease in the slopes of the 
curves, reflecting the reduction in the overall rate of microbial gas generation. 

The fraction of gas generated by corrosion for all realizations is shown in Figure A.1-1 0 
[GV AR_175]. In those realizations where gas generation from corrosion ceases, the cause is a 
lack of brine in the waste. In contrast, biodegradation, which also requires brine to be present, 
completely consumes the inventory of cellulosics (Figure A.l-4 [GV AR _ 002]) in all but nine 
(one) realizations. In these realizations, corrosion consumes all the available brine before the 
entire inventory of cellulosics is consumed. (Recall that 50 realizations have no biodegradation at 
all, these are indicated by the horizontal line showing no change in cellulose content from the 
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initialinventoryof9.1 x 106 kg.) AsshowninFigureA.l-11 [GVAR_OOl],ironispresentinthe 
waste in all 100 realizations after 10,000 years, yet the rate of gas generation by corrosion has 
decreased greatly in most (all but about 15%) of the realizations. Higher rates of corrosion are 
maintained in a few realizations because brine saturations remain relatively high (greater than 
10% ), as shov.n in Figure A.l-12 [GV AR _ 046). The amount of iron remaining after 10,000 
years ranges from 28% to 98% (40% to about 98%) of the initial inventory (Figure A.l-13 
[GVAR_003)). This behavior primarily represents that of the rest of the repository, which 
accounts for about 90% of the waste volume. In the panel, iron is generally consumed at a faster 
rate than in the rest of the repository due to the larger number of realizations with elevated brine 
saturations (Figures A.l-14 [GVAR_042] and A.l-15 [GV AR_043)). In three (one) realizations, 
100% of the initial iron inventory is consumed; among the other 97 (99) realizations, the amount 
of initial iron inventory remaining after 10,000 years ranges from 0% to 98% (17% to 98%) 
(Figure A.l-16 [GV AR_l44)) in the single waste panel. In two realizations (#58 and #28) there 
are large increases in brine saturation in the panel at times beyond the initial 1 000 years 
(Figure A.l-14 [GV AR _144 ]). These increases are due to increases in brine inflow to the 
repository. 

The volume of brine consumed in the waste panel ranges from 100m3 to 5800 m3 (100m3 to ~ 
5650 m3

) (Figure A.l-17 [GV AR_!57]). For comparison, the initial pore volume of a panel is 
40,670 m3

, and the minimum pore volume after creep closure ranges from about 2800 m3 to 8500 
m3

, corresponding to a range of minimum porosity of0.07 to 0.21 (Figure A.J-18 [GV AR_048)). 
Thus, the amount of brine consumed is generally just a fraction of the total pore volume of the 
waste. The amount of brine consumed in the rest of the repository ranges from 700m3 to 
32,500 m3 (1 000 m3 to 30,000 m3

) (Figure A.!-19 [GV AR_I58)). 

A.l.l.l.2 Halite Creep 

Halite creep causes the pore volume of the repository to decrease over time. As shown in 
Figure A.l-20 [GVAR_052), the porosity of the waste drops from its initial porosity of 84.8% 
during the first few hundred years, as the repository creeps shut. The porosity reaches a 
minimum between 7% and 22% of the initial excavated volume, depending on the rate at which 
the pressure in the repository increases, primarily as a result of gas generation. In approximately 
10 realizations, the gas generation rate is very low, which causes the waste pressure to remain 
low, allowing creep closure to reduce the waste porosity very rapidly. The porosity continues to 
decrease until 1000 - 2000 years in some cases. Eventually closure ceases and porosities reverse 
slightly due pressure buildup in the waste. This pressure buildup is the net effect of gas 
generation, equilibration with far-field pressure, and compression of the waste and fluids. After 
bottoming out at 7% - 8%, the porosity slowly increases to 8% - 15% in these realizations. In the 
intermediate group of realizations, the porosity again decreases rapidly for the first 300 years, but 
gas generation inhibits creep closure to the point that closure ceases in about 1000 years. 
Subsequently, the waste repository inflates slightly and minimum porosities ranging from 10%-
17% increase to final porosities of approximately 20% at I 0,000 years. In some realizations, the 
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porosity continues to drop very slowly over the full I 0,000 years, reaching lows of II% - 12% at 
I 0,000 years. In these cases pressures in the repository remain so low that no inflation occurs. 

A.l.l.l.3 Fluid Flow 

Fluid flow behavior in the repository and surrounding strata are largely determined by the gas 
generation rate. If the gas generation rate is relatively low, primarily as a result of low reaction 
rates or the absence of biodegradation, the pressure in the repository rises relatively slowly as 
brine from the far field flows in to equilibrate repository pressure with the far field. Under these 
conditions, the direction of flow is mostly inward toward the repository. A less common 
response is for gas to be generated sufficiently rapidly so that the pressure in the repository 
becomes high enough to drive significant quantities of brine and gas away from the repository 
out the most permeable pathways: the three anhydrite layers and the sealed shaft. 

Although the brine saturation in the waste panel and rest of the repository (Figures A.l-21 
[GVAR_042] and A.l-15 [GV AR_043], respectively) vary greatly from realization to 
realization, the variations with time show similar trends in all but a few realizations. There is an 
initial period when the brine saturation increases rapidly during the first I 00-300 years, with " 
most realizations peaking within 1500 years. This rise in brine saturation is caused primarily by 
the rapid and large reduction in porosity due to creep closure (Figure A.l-20 [GV AR _ 052]) and, 
to a lesser degree, brine inflow (Figure A.l-22 [GVAR _064]) from the surrounding DRZ. Both 
of these processes occur initially at a rate faster than corrosion consumes brine. As shown in 
Figure A.l-23 [GV AR_032], brine volume (mass) in the repository begins to decrease 
immediately after this initial period in all but a few realizations. This decrease in brine volume is 
largely caused by consumption of brine due to corrosion (Figure A.l-24 [GVAR_053]) since 
only a few realizations exhibit decreases in net brine flow into the repository with time 
(Figure A.l-22 [GV AR_064]). It should also be pointed out that brine saturations tend to be 
higher in the panel because the panel is located down-dip of the rest of the repository. In two 
realizations there is a significant increase in brine inflow after the initial I 000 years, one occurs 
at 1500 years (#58) and the other at 3500 years (#28). These increases correspond to fracturing 
and significant permeability increases in the DRZ. 

Figures A.l-25 [GVAR_l81] and A.l-26 [GV AR_I84] show that there is more flow out of the 
panel seal and into the waste panel than there is out of the rest of the repository and into the panel 
seal. The mean flow into the panel is about 160m3 (700m3

), whereas the mean flow out of the 
repository is only about 38m3 (200m3

). Also, the number of realizations in which there is flow 
into the panel is much greater than the number in which there is flow out of the rest of the 
repository. In only a few (four) realizations is there any substantial brine flow (greater than 
100 m3

) in the northerly direction out of the panel and into the seal (Figure A.l-27 [GV AR_l83]) 
and out of the seal and into the rest of the repository (Figure A.l-28 [GV AR_l82]). 

For contaminated brine to flow up the shaft, it must first flow either through the panel seals and 
into the shaft, or through the DRZ above and below the waste region. As Figure A.l-29 
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[GV AR_ 069] shows, there are several realizations in which brine flows upward in the shaft, and 
the maximum flow is 112m3 (150m3

). All of the brine that flows up the shaft flows into the 
Culebra; none of it flows beyond the Rustler Formation (Figure A.l-30 [GV AR_070]). There is 
some downward flow in the shaft as well, although Figures A.l-29 [GVAR_069] and A.l-30 
[GV AR _ 070] do not reflect this because only upward flows are integrated to generate these plots. 

A.l.l.2 Behavior in Formations Surrounding the Repository 

A.l.l.2.1 Two-Phase Flow 

The bulk of the gas generated in the repository flows up-dip into the anhydrite layers north of the 
repository (Figures A.l-31 [GV AR_106] to A.!-37 [GV AR_112]). However, substantial gas 
flow out the marker beds (more than I 00,000 m3 in I 0,000 years) occurs in only 16 (17) 
realizations. The maximum cumulative gas flow out any marker bed is 2.1 x 106 m3 (3.8 x 
106 m3

) out Marker Bed 139 (Anhydrite a and b) (Figure A.l-33 [GVAR_108]). Gas flow out 
the marker beds to the south of the repository are much less than to the north, the maximum 
being 4. 7 x I 05 m3 (8.2 x I 05 m'l out Anhydrite a and b (Marker Bed 139) (Figure A.l-35 
[GV AR _II OJ). The maximum total gas flow out all marker beds over I 0,000 years is 3.3 x 
106 m3 (6.8 x 106 m3

) (Figure A.l-37 [GVAR_112]), with a mean gas flow volume of 1.5 x 105 

m3 (3.8 x 105 m3
). Comparing this quantity with a maximum of 3.4 x 107 m3 (2.8 x I 07 m3

) total 
gas generated (Figure A.l-38 [GVAR_022]), it can be determined that, as an approximate upper 
bound, I 0% (26%) of the gas generated in the repository flows out into the marker beds. The 
mean total gas volume generated is 1.19 x 107 m3 (1.24 x 107 m3

), so the mean percentage of gas 
generated that flowed out the marker beds is 1.3% (3.1 %). 

Cumulative brine flows out of the repository are shown in Figure A.l-39 [GV AR_059]. Three 
vectors (#24,#44,#22) have rapid (within 200 years) outflow. These vectors have high DRZ 
permeability, high brine saturation, and low residual brine saturation. This potentially 
contaminated brine cannot migrate significant distances in halite because of the low permeability 
of halite. To get to the land withdrawal boundary, brine from the repository must first flow 
through the DRZ into one of the permeable anhydrite layers (Marker Beds 138 or 139 or the 
combined Anhydrite a and b), or up the sealed shaft. Cumulative net brine flow into the DRZ 
region surrounding the repository from all anhydrite layers is shown in Figure A.l-40 
[GV AR _ 099]. In this figure positive values indicate flow inward, toward the repository from the 
marker beds, and negative values indicate net flow outward, from the repository into the marker 
beds. Cumulative net outward flow (from the DRZ into the marker beds) occurs in 
approximately I 0% of the realizations, with the maximum after I 0,000 years being about 7800 
m3 (3 700 m3

) in any single realization with the contribution from all marker beds combined. 
This is surrunarized in Table A.l-1. The two realizations with the highest outward flow showed 
increased flow at 2000 years (#58) and 4000 years (#51). 

The contributions to the net brine flow from individual marker beds to the north of the repository 
are shown in Figures A.l-41 [GVAR_093] to A.l-43 [GV AR_095] and to the south of the 
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repository in Figures A.l-44 [GV AR _ 096] to A.l-46 [GV AR _ 098]. In these six figures, positive 
flows are to the north and negative flows are to the south. These figures again show that net flow 
is inward in approximately 90% of the realizations. The maximum outward flows occur in 
MB139 [to the north -1800 m3 (1800 m3

) and to the south -7200 m3 (1800 m3
)]. The cumulative 

net flows out each of the anhydrite layers are summarized in Table A. I-I. 

Table A. I-I. Cumulative Net Interbed Brine Flows for Undisturbed Conditions (S I Scenario). 

Marker Bed 
Max. Net Brine Flow Max. Net Brine Flow 

from MB into DRZ, m3 from DRZ into MB, m3 

MB138 North 90 (330) 110 (235) 

MBI38 South I ,650 ( 4,000) 550 (600) 

Anhydrite a & b North 2,700 (9,500) 0.0 (0.0) 

Anhydrite a & b South 2,150 (10,700) 0.0 (0.0) 

MB139 North 7,000 (21,800) I ,800 (1.800) 

MB139 South 5,600 (23,000) 7,200 (I ,800) 

I All Marker Beds* I 15,500 (69,000) I 7,800 (3,700) 
*Because the maximum flows in individual marker beds may occur in different realizations, the sum of maximum 
flows in each marker bed may not add up to the maximum flow when the contribution from all marker beds is 
combined in each realization. 

I 

The cumulative flows across the land withdrawal boundary in the marker beds are summarized in 
Figure A.l-4 7 [GV AR 174] and in Table A.l-2. Flows in individual layers are presented in 
Figures A.l-48 [GVAR_168] to A.!-53 [GVAR_l73]. (In these seven plots, only flows away 
from the repository are integrated.) As shown, only five (eight) realizations produce brine flow 
outward beyond the land withdrawal boundary. Brine volumes crossing the land withdrawal 
boundary during the I 0,000 regulatory period range up to 3300 m3 (#3 8) (216 m3

). The other 
four realizations (#61, #93, #26, #58) had volumes crossing the land withdrawal boundary of less 
than I 00 m3

• Important factors producing brine flow at the land withdrawal boundary include: 
high pressure at I 000 years (which may build due to high gas generation, tight DRZ and or 
marker beds which subsequently fracture, or high residual brine saturation which prevents early 
time brine and pressure release); high marker bed permeability; high DRZ permeability; low 
DRZ porosity (low brine storage so more brine is available to flow into marker beds); and low 
far-field pressure. The high flow across the land withdrawal boundary in vector #3 8 is due to a 
high pressure at I 000 years, the combination of very high DRZ and marker bed permeabilities, a 
very low DRZ porosity, and a low far-field pressure. 

The brine that flows across the land withdrawal boundary does not originate in the repository; 
rather, it is brine that is initially present in the marker beds, as is demonstrated in Section 3.0 
describing the Salado transport analysis. This result is not surprising since the pore volume of 
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Marker Bed 139 (which provides most of the flow in vector #38) between the repository and the 
land withdrawal boundary is greater than I 55,000 m3

• 

Table A. l-2. Cumulative Interbed Brine Flows Outward Across Land 
Withdrawal Boundary for Undisturbed Conditions (S 1 Scenario) 

Marker Bed 
Maximum Brine Outflow across Land 

Withdrawal Boundary, m3 

MB138 North !50 (14.3) 

MB138 South 155 (10.6) 

Anhydrite a & b North 620 (39) 

Anhydrite a & b South 160 (47) 

MB139 North 1,550 (78) 

MB139 South 700 (50) 

I All Marker Beds I 3,300 (216) 

AJ J .2.2 Mechanical Response 

Fracturing in the interbeds occurs in approximately 18 ( 19) realizations (Figures A 1-54 

I 

[GV AR_ll3] to AI-59 [GV AR_ll8]), although in most marker beds, a significant amount of 
fracturing occurs in only four (five or six) realizations. The most extensive fracturing occurs in 
realizations #58 and #61. In these realizations, all three anhydrite layers fracture. In realization 
#58, fracture lengths exceed 1000 m to the north in Marker Bed 138 and Anhydrite a and band to 
the south in Marker Bed 138 and Marker Bed 139. In the CCA, maximum fracture lengths to the 
north in Marker Bed I 3 8 and Anhydrite a and b were 1900 m and 1 000 m, respectively, and to 
the south 1000 m. In realization #61, fracture lengths exceed 1000 m to the north in Anhydrite a 
and b and to the south in Marker Bed 138 and Marker Bed I 39. Other realizations (#51, #28) 
also display significant fracturing. In addition to realizations #6 I and #58, the other realizations 
in which brine flowed across the land withdrawal boundary (#38, #93, #26) showed moderate 
fracturing. In most other realizations, gas is not generated at sufficiently high rates to reach 
interbed fracture pressures and/or pressure is dissipated through DRZ fracturing. Note that in 
some cases fractures close up some time after opening. 

Significant fracturing in the DRZ occurs in about 20 realizations, as indicated by increasing DRZ 
permeability (Figure A 1-60 [EX_ H03 3 ]). In all of these realizations, gas is generated by 
corrosion and biodegradation of cellulosics and plastics and rubbers. Three realizations (#51, 
#58, #28) result in DRZ permeabilities greater than lxl0-11 m2 and porosities greater than 0.03. 
These realizations had high initial DRZ porosities, medium to high DRZ permeabilities, and 
medium to low Marker Bed permeabilities. DRZ porosity increases, indicative ofDRZ 
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fracturing, are also evident in many of the realizations (Figure A.l-61 [EX_H022]) with 
realizations #51, #58, and #28 showing the largest porosity increases. Mean, median, and 
maximum values for DRZ permeability and porosity are shown in Table A.l-3. 

Table A.!-3. Volume-Averaged DRZ Permeability and Porosity from PAVT Replicate I. 

Scenario 
Time Average DRZ Permeability Average DRZ Porosity 
(yrs) mean median max mean med max 

0 2.01E-14 1.14E-16 2.82E-13 9.22E-3 6.16E-3 2.52E-2 Sl 
10000 4.30E-12 2.98E-16 3.48E-10 1.52E-2 1.3!E-2 4.65E-2 

0 2.01E-14 1.14E-16 2.82E-13 9.22E-3 6.16E-3 2.52E-2 

S2 350 2.01E-14 1.14E-16 2.82E-13 l.IOE-2 8.52E-3 3.03E-2 

10000 6.60E-12 3.55E-16 5.83E-10 1.45E-2 l.IIE-2 4.74E-2 

0 2.01E-14 1.14E-16 2.82E-13 9.22E-3 6.!6E-3 2.52E-2 

S3 1000 3.06E-14 6.69E-16 4.87E-13 l.30E-2 1.16E-2 3.44E-2 

10000 3.77E-13 1.82E-16 3.53E-ll 1.33E-2 l.OSE-2 3.72E-2 

0 2.01E-14 1.14E-16 2.82E-13 9.22E-3 6.16E-3 2.52E-2 

S4 350 2.01E-14 1.14E-16 2.82E-13 l.IOE-2 8.52E-3 3.03E-2 

10000 2.12E-14 1.76E-16 3.18E-13 1.22E-2 l.OIE-2 3.40E-2 

0 2.01E-14 1.14E-16 2.82E-13 9.22E-3 6.!6E-3 2.52E-2 

S5 1000 3.01E-14 1.48E-16 4.87E-13 1.30E-2 1.16E-2 3.44E-2 

10000 2.11E-14 1.58E-16 3.08E-13 1.22E-2 l.OJE-2 3.45E-2 

0 2.01E-14 1.14E-16 2.82E-13 9.22E-3 6.16E-3 2.52E-2 

1000 3.01E-14 1.48E-16 4.87E-13 1.30E-2 1.16E-2 3.44E-2 
S6 

2000 2.94E-14 l.SOE-16 4.11E-13 1.22E-2 1.03E-2 4.00E-2 

10000 4.17E-14 1.55E-16 2.02E-12 1.33E-2 l.OSE-2 3.19E-2 
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SNL WIPP C97: BRAGFLO SI.ATIONS (C97 R1 S1) 

Volume-Averaged Pressure in Rest of Repository 
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Volume-Averaged Porosity in Waste Panel 
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SNL WIPP C97: BRAGFLO SI.ATIONS (C97 R1 81) 

Volume-Averaged Porosity in Waste Panel plus Rest of Repository 
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SNL WIPP C97: BRAGFLO SI.ATIONS (C97 R1 S1) 

Cumulative Brine Flow up Shaft at top of Salado (E :661) 
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SNL WIPP C97: BRAGFLO SIM~TIONS (C97 R1 S1) 

Cumulative Brine Flow up Shaft at top of Rustler (E:666) 
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Cumulative Gas Flow from DRZ into North Anhydrite A/B 
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Cumulative Gas Flow from DRZ into North MB 139 
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SNL WIPP C97: BRAGFLO SI.ATIONS (C97 R1 81) 

Cumulative Gas Flow from DRZ into South MB 138 
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Net Brine Flow into DRZ from All Marker Beds 
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Net Brine Flow at North MB 138 
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Net Brine Flow at South MB 138 
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Net Brine Flow at South Anhydrite A/B 
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A.2 DISTURBED PERFORMANCE 

This section examines repository behavior and the flow of brine and gas for three scenarios: the 
El scenario (Figure A.2-l), the E2 scenario (Figure A.2-2), and the E2E1 scenario 
(Figure A.2-3). Three potential pathways for migration ofradionuclides in dissolved brine are 
considered. In the first and most likely pathway, contaminated brine may enter the intruding 
borehole and flow upward toward the Culebra Dolomite Member of the Rustler Formation. As 
in the undisturbed case, the quantity of brine reaching the Culebra is important because transport 
may then occur laterally in the Culebra toward the subsurface land withdrawal boundary. In the 
second pathway, brine may migrate through the panel seals and through the disturbed rock zone 
(DRZ) surrounding the repository to the shaft and then upward toward the Culebra. In the third 
pathway, brine may migrate from the repository through the DRZ and laterally toward the 
subsurface land withdrawal boundary within the anhydrite interbeds. 

A.2.1 El Intrusion at 1000 Years (S3 Scenario) 

In this El scenario, a borehole penetrates the waste panel and brine reservoir in the underlying 
Castile formation at 1000 years. The pressure in the brine reservoir is sampled from a range of 
11.1 MPa to 17.0 MPa. It is assumed that the borehole is instantly emplaced and plugged at the 
time of intrusion. Except for the plugs, the borehole is assumed to have a porosity of 0.32, with 
the high permeability of 1.0 X 10"9 m' (see Section 3.9 Borehole Model). One plug extends from 
the top of the Salado formation up through the Unnamed member of the Rustler formation. The 
other plug extends downward from the surface through the Santa Rosa formation. The 
permeability of the two plugs is sampled from a range of 1.0 x 10"19 to 1.0 x 10"17 m2

• These 
conditions exist for 200 years. At 200 years after intrusion, the borehole material properties are 
modified to represent the impact of caving, sloughing, and plug degradation. At this time the 
borehole is assigned uniform properties, with a permeability sampled from a range of 5.0 x I 0"17 

to 1.0 x 10"11 m2
• These conditions remain in effect for 1000 years. Then, the section ofthe 

borehole from the bottom of the lower DRZ (i. e., the bottom ofMB 139) down through the 
Castile is assumed to have undergone creep closure. Creep closure is accounted for by reducing 
the sampled permeability by a factor of I 0. 

A.2.1.1 Replicate 1 Results and Discussion 

A.2.1.1.1 Repository Behavior 

As in the undisturbed scenario, repository behavior is characterized by interactions between creep 
closure, fluid flow, and gas generation. Creep closure of excavated regions begins immediately 
because of excavated induced loading. In the waste disposal region, waste consolidation will 
continue until back-stresses imposed by the compressed waste resist further closure or until fluid 
pressures become sufficiently high. Pressure in the disposal region is governed by the quantities 
of brine present in the disposal region, the rates of gas generation, and ease at which fluids can 
escape the repository. In the Undisturbed scenario, the extent of gas generation in many cases is 
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controlled by the availability of brine, the principal source of which is the halite and anhydrite 
layers surrounding the repository. In the El scenario, the borehole provides a pathway for 
additional sources of brine from two locations: (I) flow down the borehole from the Rustler and 
De,,·ey Lake Formations overlying the Salado, and (2) flow up the borehole from the pressurized 
brine reservoir in the Castile underlying the Salado. The rate and direction of brine flow in the 
borehole depends on the hydraulic properties of the borehole fill material and plugs and the head 
gradient between the Castile brine reservoir and the overlying strata. Because of the increased 
availability of brine in the repository, significant quantities of gas may be generated. 

Pressures in the waste panel and rest of repository (Figures A.2.1-1 [GVAR _ 023 J and A.2.1-2 
[GVAR_024]) increase from their initial value of 1 atmosphere. As in the undisturbed scenario, 
pressure responses in the experimental and operation regions are nearly identical to those in the 
waste panel and rest of repository because the permeability of excavated regions, drift and panel 
seals are high and on the order of 1 o·1

' m2
• In many realizations, pressure increases rapidly 

during the first I 000 years. This rapid increase in pressure is caused primarily by gas generation. 
In these realizations, plastics and rubbers are included in the inventory of biodegradables; this 
results in a higher net rate of gas generation during the fust 1000 years. In some realizations, the 
pressure reaches a maximum during this initial period and gradually decrease during the 
remainder of the I 0,000 year period. In contrast to this behavior, some realizations (near the 
bottom of the plot at 1,000 years) exhibit slowly increasing pressures. In these realizations, there 
is very little gas generation from corrosion (sampled corrosion rates are among the lowest) and 
none from biodegradation. The third type of behavior exhibited in Figures A.2.1- I [GV AR_ 023] 
and A.2.1-2 [GV AR_024] is a moderately rapid initial rise in pressure. This behavior is a result 
of creep closure in combination with intermediate gas generation rates. 

The observed pressure behavior in the repository prior to intrusion is similar in the PA VT and 
CCA, with a trend towards slightly higher pressures in the PA VT calculations because of 
increased corrosion rates. However, after intrusion some distinguishable differences occur 
because of four factors. Recall that at the time of intrusion the borehole has a high permeability 
of I. 0 x I o-9 m2 everywhere except for two low permeability concrete plugs located above the 
Salado in the Santa Rosa and Unnamed Members. These borehole conditions remain for 200 
years after intrusion, at which time the borehole plugs degrade. Note that in the CCA the concrete 
plugs had a constant permeability of 5.0 x 10"17 m2

• However, in the PA VT, concrete plug 
permeability is a sampled parameter with lower permeability values that range from 1.0 x I o-19 to 
1.0 x 1 o- 17 m2

• The second important factor is the much larger Castile brine reservoir that 
contains almost two orders of magnitude more brine than it did in the CCA. The third important 
factor is the higher corrosion rate and the generation of gas at a faster rate. In the P A VT, the 
inundated corrosion rate is nearly twice as large (uniform distribution in both PAs; range: 0.0 to 
3. I 7 x 10·14 m/s versus 0.0 to !.58 x 10"14 m/s) as that used in the I 996 calculations. The fourth 
important factor is the borehole permeability distribution that includes much lower permeability 
values; in this set of calculations borehole permeability is a sampled parameter that ranges from 
5.0 x J0· 17 to 1.0 x 10·11 m2 versus 1.0 x 10·14 to 1.0 x 10·11 m2 in the CCA. As a consequence of 
these four factors, pressures in the panel increase immediately after intrusion in all vectors 
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having low panel pressures (less than 7 MPa) at the time of intrusion. This behavior did not occur 
in the CCA. The range of panel pressures is also narrower and higher during the short 200 year 
period after intrusion than it was in 1996. Moreover, unlike the CCA, panel pressures in many 
vectors do increase significantly immediately after intrusion and continue to do so for the 
remainder of the I 0,000 year regulatory period. Pressure behavior after intrusion is described in 
more detail below. 

As in the CCA, three general types of pressure behavior occur after the concrete plugs degrade. 
In approximately I 0% of the realizations, pressures decrease dramatically. In approximately 
another I 0% or so of the realizations, pressures continue to gradually increase for several 
thousand years. In these realizations, the brine reservoir pressure (a sampled parameter ranging 
between 11.1 MPa and 17.0 MPa) is sufficiently high to force brine into the panel and maintain 
increasing pressure conditions. In contrast to the CCA, pressures in many of these vectors 
continue to increase over the full 10,000 years regulatory period and reach pressures that surpass 
the long-term pressures predicted in the CCA. Moreover, in the CCA, the highest pressures in 
the panel occurred prior to intrusion. However, in the PA VT, several vectors ultimately reach 
pressures that exceed or are near the highest pre-intrusion panel pressures. Corrosion also 
contributes to the pressure response since corrosion continues in many realizations over the full 
10,000 year regulatory period. Gas generation due to microbial degradation in most cases ceases 
within 1500 years as the cellulose inventory becomes exhausted. Final pressures above 
hydrostatic pressure occur in those realizations having high corrosion rates and a relatively low 
borehole permeability that prevents gas from easily escaping the panel and repository. The third 
and less frequent type of response is for the pressure to rise relatively rapidly following a period 
of low or slowly decreasing pressure. The time lag between intrusion and repressurization lasts 
from 500 to over 6000 years. During this time, gas that has filled the panel is driven up the 
intrusion borehole as brine flows into the waste through the anhydrite layers and down the 
borehole. Once the borehole is filled with brine, the pressure in the waste reaches hydrostatic 
pressure relative to the water table in the Dewey Lakes, and then levels off. Pressures below 
hydrostatic occurs in those realizations where the sampled pressure in the brine reservoir is low 
and the borehole is filled predominately with gas. 

The impact of the borehole on brine availability in the intruded panel and repository is apparent 
in Figures A.2.1-3 [GV AR_042] and A.2.1-4 [GVAR_046], where numerous realizations have 
increased brine saturation as compared to the Undisturbed scenario. Prior to the borehole 
intrusion, profiles of saturation with time are identical to the saturation profiles in the 
Undisturbed scenario. Note that because of the increased inundated corrosion rate used in the 
P A VT, repository brine saturations tend to be lower than those predicted in the CCA. 

A.2.1.1.1.1 Gas Generation 

In the Undisturbed scenario, the extent of gas generation in many realizations is controlled by the 
availability of brine. The principal source of brine is the halite and anhydrite layers surrounding 
the repository. In the El scenario, the borehole provides a pathway for additional brine. 
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Consequently, as much as 97% ofthe initial steel inventory is consumed by corrosion 
(Figure A.2.1-5 [GVAR_003]) as compared to the Undisturbed scenario where up to 80% of the 
initial steel inventory is consumed. In the CCA these quantities are 84% and 60 %, respectively. 
As in the CCA, cellulose consumption by microbial decay in the El Scenario exhibits nearly 
identical behavior to that observed in the Undisturbed scenario. In all but approximately 10 
realizations, the cellulose inventory (which, in 25 of the 100 realizations, includes plastics and 
rubbers) is completely consumed within 1500 years (Figure A.2.1-6 [GVAR_04]). In contrast to 
these results, only one realization in the CCA contained a significant amount of cellulose after 
10,000 years. This difference in behavior is due in part to the increased corrosion rates in the 
P A VT and the increased number of vectors where brine is completely consumed in the interior 
cells of the rest of the repository. 

As shown in Figure A.2.1-5 [GV AR_003], the fraction of steel inventory remaining after I 0,000 
years ranges from 3% to 98%. This wide range in remaining inventories, coupled with the fact 
that brine saturation in the repository is relatively high in the majority of realizations 
(Figure A.2.1-4 [GVAR_046]), indicates that the corrosion rate, and not just the availability of 
brine, plays an important role in determining how much corrosion occurs. This observation was 
also made in the CCA. 

The importance of corrosion rate is also observed in the Undisturbed scenario. In the Undisturbed 
scenario, steel is present in the panel at the end of I 0,000 years in all vectors. In the CCA steel 
was completely consumed in one vector. In the El scenario, the steel inventory in the panel is 
fully consumed in several realizations because of enhanced brine availability in the intruded 
down-dip panel via the borehole intrusion (Figure A.2.1-7 [GV AR_l44]). In the rest of the 
repository (Figure A.2.1-8 [GV AR _159]), brine is not as readily available as in the panel for 
three reasons. First, brine that enters the repository tends to pool in the lower regions and is not 
available for corrosion in those cells where steel remains. Second, the repository is located up
dip from the intruded panel. Because of gravity effects, this configuration favors the flow of 
brine from the repository to the intruded panel and the flow of gas from the panel to the up-dip 
repository. Third, the panel seal, although highly permeable with a permeability of 1 0"15 m2

, does 
partially inhibit flow between the panel and repository. 

The total gas volume generated by corrosion over 10,000 years ranges from about 6 x 105 m3 to 
3.05 x 107 m 3 (Figure A.2.1-9 [GV AR_Ol7]). In the CCA, the total gas volume generated by 
corrosion over 10,000 years ranges up to 2.65 x I 07 m3

• Comparing these quantities with the 
Undisturbed scenario, in which the amount of gas generated by corrosion ranges from 5 x 105 m3 

to 2.28 x 107 m3
, it is apparent that the increased availability of brine increases the amount of gas 

generated by corrosion by approximately 35% (40%). The volume of brine consumed by 
corrosion in the panel ranges from about 100 m3 to more than 5800 m3 (Figure A.2.1-l 0 
[GV AR_l57]). In the rest of the repository, it ranges from 1000 m3 to 42,600 m3 

(Figure A.2.1-ll [GVAR_l58]). The corresponding values in the CCA range from 100m3 to 
5800 m3 in the panel and from 1000 m3 to 39,000 m3 in the rest of the repository. 
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As in the CCA, cellulose consumption by microbial decay in the E I scenario exhibits very 
similar behavior to that observed in the Undisturbed scenario, essentially the same amount of 
microbial gas is generated in the El scenario as in the Undisturbed scenario: 3.5 x !06

- 3.7 x 106 

m3 (3.6 x I 06
- 3.7 x 106 m3

) at reference conditions (Figure A.2.1-12 [GVAR_020]) when 
plastics and rubbers are not included and 8.5 x 106

- 1.2 x 107 m3 (1.2 x 107
- 1.2 x 107 m3

) when 
plastics and rubbers are included. Note that approximately I 0 vectors do not coincide with the 
two plateaus representing complete cellulose consumption, these are the vectors noted previously 
that are limited by the availability of brine. In the CCA, gas generated by microbial degradation 
was limited in only one vector. 

In a plot of total gas generated by corrosion and biodegradation (Figure A.2.1-13 [GV AR _ 022]), 
three different types of behavior can be seen. Many curves, especially at the bottom of the plot, 
increase smoothly, and very slowly. These are realizations in which there is no biodegradation 
occurring, only the comparatively slower but steady corrosion of iron. A second group of curves 
rise steeply at first. Most of these result from biodegradation, particularly those realizations in 
which plastics and rubbers are included in the cellulose inventory. Once biodegradation is 
complete, in most cases within the first 1500 years, the rate of gas generation decreases sharply 
as corrosion continues at a slower rate. A third group of realizations, having high corrosion rates, 
are jump-started by the inflowing brine from the intrusion borehole and exhibit relatively high 
rates of gas generation after intrusion. This latter behavior is more evident in the panel because 
the influx of brine immediately after the intrusion affects the panel much more than the rest of 
the repository (Figure A.2.1-14 [GV AR_l46]). These three groups of behavior were also 
observed in the CCA. In addition, the quantities of gas generated are similar in both PAs with 
the maximum amount of gas generated being 4.18 x 107 and 3.61 x 107 m3 in the PAVT and 
CCA, respectively. 

A.2.1.1.1.2 Halite Creep 

Creep closure of the repository and consolidation of the waste behaves similarly in all 
realizations as it did in the CCA. In all cases, a very rapid reduction in porosity (Figure A.2.1-15 
[GV AR_ 052]) occurs during the first 300 - 500 years. At the time of intrusion, the waste 
porosity has mostly leveled off at values ranging from 8% to 20%, depending on the pressure in 
the waste. When the pressure is high, the porosity remains higher as fluid pressures resist further 
closure. When the intrusion occurs, the borehole connects the panel with the Castile brine 
reservoir. However, low permeability plugs located above the Salado in the Santa Rosa and 
Unnamed Members (see Section 3.3.7) effectively prevent communication with overlying 
formations for two hundred years subsequent to intrusion. The immediate response depends on 
the borehole permeability and the Castile brine reservoir pressure relative to the waste pressure. 
Typically, the borehole has a relatively high permeability and the Castile pressure is higher than 
the pressure in the waste. The result is an increase in pressure in the waste, in turn causing the 
porosity to rise slightly at 1000 years. 
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After 200 years, the plugs in the borehole degrade, raising the borehole permeability to the same 
sampled value as in the lower portion of the borehole. This increase in permeability generally 
allows gas and brine to escape up the borehole and reduce pressure in the waste. This pressure 
reduction causes the waste porosity to decrease. In some cases, the repository pressure and 
porosity are prevented from decreasing significantly because the borehole permeability is 
sufficiently low and the gas generation rate is sufficiently high. In other cases, the pressure 
continues to increase after intrusion. After about 2000 years, the pressure and porosity in the 
waste generally stabilize. Porosity tends to level off very slowly over time, ranging from 6% up 
to 22% of the initial excavated volume by 10,000 years. This range of porosities is slightly 
broader than that (5 %to 17 %) predicted in the CCA. 

As predicted in the CCA, some realizations display more rapid transient responses at later times. 
In some cases where brine influx is slow but steady, the portion of the borehole above the 
repository remains gas-filled for hundreds or thousands of years. This gas-filled connection to 
the overlying formations and ground surface keeps the repository at near-atmospheric pressures. 
If enough brine flows in, all of the gas (do'Ml to residual gas saturation) is eventually driven out 
of the panel and the panel and borehole fill with brine. This gas is either driven up the borehole 
or forced up-dip into the rest of the repository and DRZ. As the panel and borehole fill with 
brine, the pressure in the repository will increase fairly rapidly until hydrostatic pressure relative 
to the water table in the Dewey Lakes is reached. This relatively rapid increase in pressure, and 
the resulting increase in porosity, can be seen in some realizations at around 6000 years, both in 
the pressure plot (Figure A.2.1-1 [GVAR_023]) and in the porosity plot (Figure A.2.1-15 
[GV AR_052]). In many other realizations, this process takes place over a much shorter period of 
time, during the 1000 - 2000 years period following the intrusion. Many realizations tend toward 
hydrostatic pressures of about 7 MPa and resulting porosities in the range of 11% to 12%. 

A.2.1.1.1.3 Fluid Flow 

Immediately following the borehole intrusion, there is little upward flow of gas (Figure A.2.1-16 
[GVAR_101]) or brine (Figure A.2.1-17 [GVAR_073]) from the panel because the borehole 
plugs emplaced in the Unnamed and Santa Rosa formations are fairly tight (a sampled parameter 
from a range of 1.0 x 10"19 to 1.0 x 10"17 m2 in the CCA this parameter is a constant 5 x 10"17 m2

). 

However, brine flows rapidly up from the Castile reservoir into the panel (Figure A.2.1-18 
[GV AR_072]) in several realizations. In these realizations, the brine reservoir pressure (a 
sampled parameter from a range of 11.1 MPa to 17.0 MPa) is appreciably higher than the 
pressure in the panel. The amount of brine flowing immediately into the panel ranges from 0.0 
m3 to a maximum of nearly 87,000 m3 (fourth highest vector , #45). The maximum amount is 
approximately double the maximum amount (44,000 m3

) calculated in the CCA. After 200 
years, when the plugs degrade, the rate of inflow tends to decrease sharply. 

Another group of realizations shows continual flow from the Castile into the panel after intrusion 
(Figure A.2.1-18 [GVAR_072]). The maximum amount that flows upward in these vectors is 
112,000 m3 (#28). This maximum amount is approximately 2.5 times the maximum amount 
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(44,000 m3
) calculated in the CCA. In most of these realizations, brine flow is small prior to plug 

degradation, and the panel is already pressurized as a result of gas generation. These realizations 
typically have high corrosion rates and include plastics and rubbers in the cellulose inventory. 
When the borehole intrudes at 1000 years, the pressure in the Castile is not high enough to drive 
brine up into the pressurized panel. Only after the plugs degrade, which allows gas to escape up 
the borehole and reduce the panel pressure, can brine flow upwards from the Castile. At 
2200 years, when creep closure reduces the permeability of the section of the borehole bet ween 
the Castile and the panel by an order of magnitude, the brine flow from the Castile drops off 
significantly. 

There does seem to be a correlation between Castile reservoir pressure, borehole permeability, 
and the amount of brine that flows up the borehole (Figure A.2.1-17 [GV AR_073]). The top four 
realizations (#28, #54, #57,#72) have high borehole perrneabilities (ranks of 100, 94, 99, 93, 
respectively) and high initial Castile reservoir pressures (ranks of 83, 96, 80, 79, respectively). 
The realizations that show immediate flow into the panel tend to have a low borehole 
permeability, high Castile pressure, and low panel pressure at the time of intrusion. For example 
the top two immediate flow realizations, #45 and #69, have Castile pressures at the time of 
intrusion that rank 95 and 98, borehole permeabilities that rank 30 and 41, and panel pressures 
that rank 2 and 43. 

In many cases, once the borehole plugs degrade (at 1200 years), substantial quantities of brine (up 
to !8,500 m3 compared to 47,000 m3 in the CCA) from the Culebra, Magenta, and Dewey Lakes 
formations flow downward into the panel (Figures A.2.1-19 [GV AR_140] and A.2.1-20 
[GV AR_141]). Lower downward flows in the PAVTas compared to the CCA appear to occur 
because of the range oflower borehole perrneabilities in combination with relatively higher panel 
pressures at the time of intrusion. 

In many realizations, substantial amounts of brine (up to 102,000 m3) flow up the borehole 
beyond the top of the panel (Figure A.2.1-17 [GV AR_073]). Only very small amounts (at most 1 
m3

) ultimately reach the top of the Rustler (Figure A.2.1-21 [GV AR_075]). Salado transport 
results (Section 3.3) show that these small amounts of brine were uncontaminated. In many of 
these vectors, all of the flow occurs over a very short period (less than 100 years) after the 
borehole plugs disintegrate at 1200 years. In another 20 or so realizations, brine flow continues 
upwards in the borehole during the remainder of the 10,000 year regulatory period. Brine flow up 
the borehole into the bottom of the panel exhibited this same behavior (Figure A.2.1-18 
[GV AR_072]). In fact, the three highest borehole flows at the top of the panel (vectors #28, 
#54,and #57) correspond to the three highest flows at the bottom of the panel (vectors #28, 
#54,and #57). This behavior is different than that observed in the CCA where the top realization 
resulted from a combination of high borehole permeability, high marker bed permeability, and low 
gas generation rate. These characteristics produced the following responses. The low gas 
generation rate left the panel at low pressure when the intrusion occurred. The low panel 
pressure, in combination with the high borehole permeability, allowed a large quantity of brine to 
flow down into the panel from the Culebra, Magenta, and Dewey Lakes and fill the panel 
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relatively quickly. The high marker bed permeability enhanced the flow of brine in from the 
marker beds, which forced the large amount of brine occupying the panel back up the borehole. 

Flows up the borehole at the top of the DRZ (i.e., at the bottom interface ofMB138) 
(Figure A.2.1-22 [GV AR _ 078]) are similar (both in magnitude and trend) to flows up the 
borehole beyond the top of the panel (Figure A.2.1-17 [GV AR _ 073]). For example, the top four 
realizations (#28 (1.02 x 105 m3

), #54(7.5 x 104 m3
), #57 (6.6 x 105m3

), and #72 (6.5 x 105 m3
)) 

for flows at the top of the DRZ correspond, to the top four realizations for flows at the top of the 
panel (#28 (1.01 x 105 m3

), #54(7.5 x J04 m3
), #57 (6.6 x 105m3

), and #72 (6.5 x 105 m3
)). Note, 

however, the absence of the realizations that produce, after intrusion, immediate flows beyond 
the top of the panel. In the CCA, flows up the borehole at the top of the DRZ were substantially 
lower with maximum quantity at I 0,000 yrs of3 .5 x I 04 m3

• 

Gas flow down the borehole and into the Castile reservoir occurs in only six realizations 
(Figure A.2.!-23 [GV AR_103]). These six realizations are all high gas producers with low 
initial Castile reservoir pressures. Gas flow takes place during the 200 years following the 
intrusion, when the section of the borehole between the Castile and the panel is fully open, with a 
permeability of 1.0 x 1 o·' m1

. The amount of gas that flows into the Castile ranges up to 3 x I 06 

m3 (versus up to 1.4 x I 05 m3 in the CCA) resulting in average gas saturations in the brine 
reservoir ranging from 0.0001 to 0.0038 (Figure A.2.1-24 [GVAR_041]). After1200 years, gas 
flow into the Castile ceases. Only a small fraction of the gas that flows fnto the Castile flows 
backout(FigureA.2.1-25 [GVAR_l04]): about400to2100m3

• · 

In the CCA, Latin Hypercube Sampling of Castile brine reservoir properties produced five 
discrete Castile brine reservoir volumes approximately equal to 3.2 x I 04 m3

, 6.4 x I 04 m3
, 9.6 x 

104 m3
, 12.8 x 104 m3

, and 16 x !04 m3
• Figure A.2.1-26 [GVAR_l39] shows the volumes of 

brine in the Castile reservoir with time used in the PA VT. Recall that these brine volumes are 
inversely correlated with the compressibility of the Castile reservoir. Note that brine volumes are 
approximately two orders of magnitude higher in the PA VT as compared to the CCA. Because 
brine volumes are so large, the reduction in brine volume at the time of intrusion is relatively 
insignificant (recall that the largest value of brine flow into the bottom of the panel is 1.12 x 
I 05 m3

) and almost undetectible on the plot. The pressure in the Castile reservoir 
(Figure A.2.1-27 [GV AR_ 028]) shows a drop in pressure after intrusion followed by a gradual 
pressure decline in approximately 20% of the realizations or very little pressure decline in the 
remaining realizations. A few realizations exhibit a slight increase in pressure at the time of 
intrusion, in these cases the panel pressure at the time of intrusion is sufficiently higher than the 
initial Castile pressure to force some fluid to flow downward to the Castile. 

Brine flow up the shaft (Figure A.2.1-28 [GVAR_069]) is small compared to the flow up the 
borehole, ranging from 0 m3 to 67 m3 (versus 48 m3 in the CCA). It is interesting to note that 
brine flow up the shaft does not begin until after the borehole intrusion. As in the CCA, this 
brine is believed to originate in the upper section(s) of the shaft. This conclusion is based on 
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examination of flows at different locations in the shaft for individual realizations and cannot be 
verified until Salado transport simulations are analyzed. 

Small amounts of brine flow in continuously from the panel seal into the panel (Figure A.2.1-29 
[GV AR_I81 ]), primarily as a result of the panel being down-dip from both the rest of the 
repository and the DRZ beneath the repository. In some instances, flow from the seal into the 
panel stops or is reversed when intrusion occurs and the panel becomes pressurized with Castile 
brine. The largest flows seen in (Figure A.2.1-29 [GVAR_I81]) are a result of brine entering the 
panel and rest of the repository from either the Castile or the Culebra, or both, and then, at 
subsequent times, inflow from the marker beds drives brine back through the panel seal and up 
the borehole. Most flow from the panel seal into the rest of the repository occurs following the 
intrusion (Figure A.2.!-30 [GVAR_I82]) as Castile or Culebra brine fills the excavated regions 
with brine. Consequently, cumulative brine flows across the panel seal and out of the panel are 
very similar to cumulative brine flow across the panel seal and into the rest of the repository 
(Figures A.2.1-30 [GVAR_l82] and A.2.1-31 [GV AR_I83]): they both show flow in the 
northerly direction, from the panel towards the rest of the repository. Also, flow from the 
repository into the panel seal (Figure A.2.1-32 [GV AR_I84]) is similar to flow across the panel 
seal and into the panel (Figure A.2.1-29 [GVAR_181]). The characteristics of the panel seal 
flows described above are very similar to thos predicted in the CCA. 

A.2.1.1.2 Behavior in Formations Surrounding the Repository 

A.2.1.!.2.1 Two-Phase Flow 

Gas flows into the interbeds are presented in Figures A.2.1-33 [GV AR_106] to A.2.1-39 
[GV AR_112]. Relatively few realizations (compared to the Undisturbed scenario) result in gas 
flow from the DRZ into the marker beds. In MB138, the largest of seven realizations shows 
36,000 m3 (versus 40,000 m3 in the CCA) flowing to the north (Figure A.2.1-33 [GV AR _I 06]) 
and 62,000 m3 (versus 35,000 m3 in the CCA) flowing to the south (Figure A.2.1-36 
[GV AR_109]). In Anhydrite a and b (Figures A.2.1-34 [GVAR_107] and A.2.1-37 
[GV AR_ll 0]), many realizations show small flows of gas (less than 6,000 m3

). In eight (versus 
3 in the CCA) realizations more than I 0,000 m3 flow out; the maxima are 400,000 m3 to the 
north and 130,000 m3 to the south (versus 133,000 m3 and 77,000 m3

, respectively, in the CCA). 
In MB!39, a maximum of 800,000 (versus 11,400 m3 in the CCA) flows to the north (Figure 
A.2.1-35 [GVAR_I 08]); to the south, there is substantial gas flow in only two realizations, the 
larger flow being 66,000 m3 (versus 9,400 m3 in the CCA) (Figure A.2.1-38 [GV AR_lll]). At 
the end of the 10,000 year regulatory period, a maximum of 1.25 x I 06 m3 (versus 2.9 x I 05 m3 in 
the CCA) has flowed from the DRZ into the marker beds (Figure A.2.1-39 [GV AR _112]). Note 
that in several realizations, the flow of gas out into the interbeds continues well after the borehole 
penetrates the panel. This behavior is in contrast to the behavior observed in the CCA, where the 
flow of gas out into the interbeds in all realizations stopped when the borehole plugs degraded. 
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Once the borehole plugs degrade at 1200 years, large volumes of gas [up to 1.85 x I 07 m3(8.5 x 
106 m3

)] are vented up the borehole (Figure A.2.1-16 [GVAR_IOI]). In several realizations, gas 
flow from the panel continues as long as gas is generated. In the CCA, gas flow from the panel 
generally occurred over a shorter period of time, about 500 years. Larger volumes of gas flow up 
the borehole from the DRZ (Figure A.2.1-40 [GV AR_102]]). The total amount of gas vented up 
the borehole ranges up to 3 8 x I 06 m3 

( 32 x I 06 m3
). The maximum total amount of gas 

generated is 42 x I 06 m3 (36 x I 06 m'J (Figure A.2.I-13 [GV AR _ 022]). Thus, as in the CCA, a 
large fraction of the gas generated eventually flows up the borehole. Very little gas flows up the 
shaft. Figure A.2.1-41 [GVAR_IOO] shows that a maximum of25 m3 (22m3

) flows up the shaft 
at the interface between the Salado and Rustler formations. A detailed examination of gas flows 
at different locations in the shaft found that this gas came exclusively from the asphalt shaft seal 
immediately below this interface. None of this gas originates from lower elevations in the shaft, 
including the repository. Thus, the shaft seals are very effective in keeping gas from flowing up 
the shaft. 

In addition to the shaft and borehole pathways, potentially contaminated brine can get to the land 
withdrawal boundary by flowing from the repository through the DRZ and into one of the 
permeable anhydrite layers (MB 13 8 or 139 or the combined Anhydrite a and b). These flows are 
examined next. 

Cumulative net brine flows into and out of the DRZ region surrounding the repository from all 
anhydrite layers is shown in Figure A.2.1-42 [GV AR _ 099] and are listed in Table A.2.1-l. In 
this figure, positive values indicate flow inward. Net inward flow occurs in all but three (zero) 
realizations, with the maximum being 32,000 m3 (64,000 m3

). The distribution of net brine flows 
among the various anhydrite layers to the north and south of the repository are shown in 
Figures A.2.1-43 [GVAR_093] to A.2.1-45 [GVAR_095] and Figures A.2.1-46 [GV AR_096] to 
A.2.1-48 [GV AR_098]. In these figures, positive flows are to the north and negative flows are to 
the south. These figures show that almost all net flows are inward with less than five exceptions. 

Table A.2.1-l. Cumulative Net Interbed Brine Flows for 
El Intrusion at 1000 Years (S3 Scenario) 

Marker Bed 
Max. Net Brine Flow from Max. Net Brine Flow 

MB into DRZ, m' from DRZ into MB, m3 

MB138 North 40(300) 40(4) 
MB!38 South I ,080(3, 700) 0(0) 
Anhydrite a & b North 4, 180(8,800) 0(0) 
Anhydrite a & b South 5,000(9,800) 0(0) 
MB139North I 0, 700(20,200) 1,000(100) 
MB139 South I 0,800(21 ,200) 2,800(200) 
All Marker Beds 32 80or64.oom 3.800004) 

The maximum amount of brine that flows in from the marker beds is about 70% (50%) smaller 
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(greater) than the maximum that flows up the borehole from the Castile, 32,800 m\64,000 m') vs.ll2,000 m3(44,000 m3
). Note that in the CCA this flow condition was reversed with the maximum amount of brine flow from the marker beds 50% greater than the maximum that flows up the borehole from the Castile. 

The corresponding cumulative flows out all anhydrite layers and across the land withdrawal boundary are summarized in Figure A.2.1-49 [GVAR_l74] and Table A.2.1-2. Flows in 
individual layers are presented in Figures A.2.1-50 [GV AR_l68] to A.2.1-55 [GV AR...l73]. As shown, brine flow out across the land withdrawal boundary occurs in only one vector (#38) and the majority of flow occurs northward. The maximum volume released in all marker beds over the 10,000 years regulatory period is 2,630 m3(!.28 m3

). Note that this amount is much larger than was calculated in the CCA. An examination of the sampled parameter values for vector #38 indicate that this vector had the highest sampled MB 139 permeability in combination with the 7th highest sampled DRZ permeability and the 17th lowest borehole permeability. This vector also had a very low DRZ porosity and a low far-field pressure. However, this brine does not come from the repository since at most 1315 m3 flows to the north into MB 139 from the DRZ, which is far less than the pore volume ofMB139 which is 155,500 m3 between the repository and the land withdrawal boundary. This conclusion is verified by the Salado transport calculations analysis. 

Table A.2.1-2. Cumulative Interbed Brine Flows Outward Across Land 
Withdrawal Boundary for El Intrusion at 1000 Years (S3 Scenarip). 

Marker Bed Maximum Brine Outflow across Land 
Withdrawal Boundary, m3 

MB138 North 106(0.19) 
MB138 South 120(0.0) 
Anhydrite a & b North 488(0.27) 
Anhydrite a & b South 118(0.0) 
MB139 North 1,315(0.82) 
MB139 South 483(0.0) 
I All Marker Beds I 2630(1.28) 

A.2.1.1.2.2 Mechanical Response 

I 

In most realizations, gas is not generated at sufficiently high rates to reach fracture pressures prior to the intrusion at I 000 years. After the intrusion, the borehole prevents pressures from building up in all but a few realizations to the point where fracturing could again take place. As a consequence, fracturing in the interbeds occurs in only a few realizations (A.2.1-56 [GV AR...ll3] to A.2.1-61 [GV AR_ll8]). The most extensive fracturing (vector #78) occurs to the north in 
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Anhydrite a and band Marker Bed 139, the fracture length is 400 mIn the CCA, most of the 
fracturing occurs to the north in Marker Bed 138 and Anhydrite a and b, the fracture length up to I 00 m In these layers, the fracture length is I 00 m. Other realizations displayed fracturing only 
in Anhydrite a and b to the north, and in Marker Bed 139, both north and south. In these 
realizations, the maximum extent was 30 m Note that fracture curves that go to zero indicate fracture closure as pressures decrease. 

DRZ fracturing occurs in about 20 vectors, however, in most vectors DRZ fractures close in less than 500 years after the borehole intrusion. Significant fracturing in the DRZ after intrusion 
occurs in only about 5 realizations, as indicated by increasing DRZ permeability (Figure A.2.2-62 
[EX_H033]). Vector #78 exhibits the largest DRZ permeability increase (vector with highest 
permeability after 2000 years). This vector had a low borehole permeability (rank of 5), a low 
marker bed permeability (rank of 8), and a relatively high initial DRZ porosity (rank of 61). Note 
that this vector also produced the most extensive marker bed fracturing. DRZ porosity increases, indicative of DRZ fracturing are also evident in several realizations (Figure A.2.2-63 
[EX_H022]). Only one realization (#78) results in a long-term DRZ permeability greater than 
lx10·" m2 and porosity greater than 0.035. Mean, median, and maximum values for DRZ 
permeability and porosity are shown in Table A.l-3. 

A.2.1.2 Comparison with Other Intrusion Time [350-year version ofEl (82 Scenario)] 

The S2 Scenario is another El scenario in which the intrusion occurs at 350 years instead of 
1000 years. The borehole properties are the same as in the 1000-year intrusion, but changes take place 650 years earlier. At 350 years, the borehole is open with a permeability of 1.0 x 1 o·9 m2 

from the Castile brine reservoir up to the surface, except for two plugs, each having a 
permeability that is sampled from a range of 1.0 X 10"19 to 1.0 X 10"17 m2 (5.0 X 10"17 m2

). The 
plugs are located in the Unnamed Member of the Rustler Formation and in the Santa Rosa 
Formation. After 200 years, the plugs degrade into silty sand and the rest of the borehole 
becomes filled silty sand; the entire borehole has a sampled permeability that ranges from 5.0 x 10"17 to 1.0 X 10"11 m2 (1.0 X 10"14 m2 to 1.0 X 10"11 m2

). These conditions persist for 1000 years. 
At 1550 years, the segment ofthe borehole from the Castile to the waste panel undergoes creep 
closure, resulting in a decrease in permeability by a factor of 10 from the sampled value. These 
conditions remain in effect for the remainder ofthe 10,000 years. 

Since the intrusion time is earlier (350 years), not as much gas is generated prior to intrusion. As a result, the pressure in the waste does not build up as high prior to intrusion as in the 1000-year intrusion scenario. The peak pressure observed in the waste panel at the 350-year intrusion is 
12.4 MPa (12.2 MPa), compared with 14.0 MPa (14.1 MPa) in the 1000 yr intrusion scenario (S3). However, at later times the peak pressure in S2 is !6.7 MPa versus 15.5 MPa in S6. 
Because of higher repository pressure at later times, increased fracturing of the marker beds 
occur. Note that in the CCA, peak repository pressures in the S2 scenario were less than those in the S6 scenario and as a result fracturing did not occur. In the PA VT S2 scenario, the maximum fracture length is 1900 m to the north in MB139 and MBa and b compared to 400 min S6. 
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Although peak pressures are higher in S2 than in S3, approximately the same amount of gas is generated over the 10,000 years. The reason for this behavior appears to be that the additional 
brine provided by the earlier intrusion is used to drive reactions faster. After 1000 years, 
approximately the same amount of brine is available for the reactions regardless of whether the intrusion occurs at 350 years or 1000 years. The cellulose inventory is again fully consumed in 
most vectors, as it is in the 1000 yr case, in all but the same 8-10 realizations. 

Except for some transients between 350 and 1200 years, the porosity in the waste differs very 
little from the later intrusion. After the first few hundred years, the porosity is a damped response 
to pressure and tracks the waste pressure very closely. After about 1200 years, the pressure in the waste behaves similarly in both the earlier and later intrusions. Because the pressure in the 
waste panel is less at the time of intrusion when the intrusion occurs at 350 years, more brine is able to flow immediately into the panel from the Castile - a maximum of 115,000 m3 (53 ,000 ~) compared with 87,000 ( 44,000 m3) immediately following the 1000-year intrusion. However, 
maximum brine flow up the borehole from the top of the DRZ is approximately the same because the long-term flows, which are the largest, are controlled primarily by the large Castile brine 
pocket. As in the S3 scenario, only very small amounts of uncontaminated brine ( <1.2 m3

) flowed . upward in the borehole beyond the top of the Rustler. Since the amount of gas generated is 
approximately the same regardless off intrusion time, the lower initial pressure results in a 
correspondingly lower driving force for brine up the borehole. As in all other scenarios and 
replicates, very little brine flows up the borehole beyond the Rustler in any realization in this 
scenario; almost all of it flows into the Culebra. 

Net brine flow into the DRZ from the marker beds is about the same for the 350-year intrusion as 
for the 1 000-year intrusion. The maximum amount is slightly lower at 26,000 m3 in S2 than the 32,800 m3 in S3 (in the CCA the corresponding volumes were 62,000 m3 vs. 64,000 m3 in the 
1000-year intrusion). Conversely, net brine flow out of the DRZ and into the marker beds is 
higher in the earlier intrusion. The maximum outflow is 8200 (233 m3

), compared with 3800 m3 

(670m3
) after the later intrusion. The maximum brine outflow in all marker beds across the land 

withdrawal boundary is similar in both S2 and S3, 2500 m3 (0.8 m3
) and 2600 m3 (1.3 m3

), respectively. 
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Cumulative Brine Flow Out North MB 139 Across Land-Withdrawal Boundary 
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Cumulative Brine Flow Out South MB 138 Across Land-Withdrawal Boundary 
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Cumulative Brine Flow Out South Anhydrite AlB Across Land-Withdrawal Boundary 
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Cumulative Brine Flow Out South MB 139 Across Land-Withdrawal Boundary 
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A.2.2 E2 Intrusion at 1000 Years (S5 Scenario) 

Scenario E2, like Scenario E I, also involves a borehole that penetrates the waste· filled panel. 
Unlike theE I scenario, however, the borehole does not go beyond the panel and into the 
underlying brine reservoir. The borehole is assumed to be emplaced instantaneously and plugged 
at the time of intrusion. Except for the plugs, the borehole is assumed to have a porosity of 0.32, 
with the high permeability of 1.0 X 10'9 m2. One plug extends from the top of the Salado 
formation up through the Unnamed member of the Rustler formation. The other plug extends 
downward from the surface through the Santa Rosa formation. The permeability of the two plugs 
ranges from 1.0 X 10'19 to 1.0 X J0•17 m2 (is 5.0 X 10'17 m2

). These conditions exist for 200 years. 
At 200 years after intrusion, the borehole material properties are modified to represent the impact 
of caving, sloughing, and plug degradation. At this time the borehole is assigned uniform 
properties, with a permeability sampled from a range of 5 X 10-17 to I X w-ll m2 (10- 14 to 
w--ll m2

). These conditions persist for the remainder of the 10,000 years. 

A.2.2.1 Replicate 1 Results and Discussion 

A.2.2.1.1 Repository Behavior 

The time dependence of pressures in the waste panel and rest of repository are shown in 
Figures A.2.2-l [GV AR_023] and A.2.2-2 [GV AR_024]. As in the El scenario, pressure 
responses in the experimental and operation regions are nearly identical to those in the waste 
panel and rest of repository because the permeability of excavated regions, drift and panel seals, 
and the DRZ are high and on the order of I0-15 m2

• In a few realizations where the DRZ or lower 
shaft permeability is low, on the order of 10·18 m2

, the experimental area shows a slower pressure 
response, however, this behavior does not influence the rest of the repository or the surrounding 
formations. In many realizations, pressures increase rapidly during the first I 000 years. These 
rapid increases in pressure are caused by a high gas generation rate coupled with creep closure. 
In these realizations, plastics and rubbers are included in the inventory ofbiodegradables; this 
results in a higher net rate of gas generation during the first 1000 years. In some realizations, the 
pressure reaches a maximum In contrast to this behavior, some realizations (near the bottom of 
the plots) exhibit slowly increasing pressures. In these realizations, there is very little gas 
generation from corrosion (sampled corrosion rates are among the lowest) and none from 
biodegradation. The third type of behavior exhibited in Figures A.2.2-l [GV AR_023] and 
A.2.2-2 [GV AR_024] is a moderately rapid initial rise in pressure. This behavior is a result of 
creep closure in combination with intermediate gas generation rates. 

After intrusion, the rate of pressure increase tends to decrease slightly for 200 years. Recall that 
at the time of intrusion, the borehole has a high permeability of 1.0 x I o-9 m2 everywhere except 
for tWO concrete plugs having a permeability ranging from 1.0 X J0-19 to 1.0 X 10·17 m2 (5.0 X 10· 
17 m2

). These plugs are located above the Salado in the Santa Rosa and Unnamed Members. 
These borehole conditions remain for 200 years after intrusion, at which time the borehole plugs 
degrade. Four (Three) general types of pressure behavior then follow. In approximately 20% of 
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the realizations, pressures decrease dramatically. In approximately 10% (5%) of the realizations, 
pressures continue to gradually increase for several thousand years followed by a period of 
decreasing pressure. In these realizations, sufficient quantities of brine flow into the panel to 
maintain relatively high gas generation rates due to corrosion and increasing pressure conditions. 
Corrosion continues in many realizations over the full 10,000 years regulatory period. Gas 
generation due to microbial degradation, however, has largely ceased as the cellulose inventory 
has been exhausted, generally -within 1500 years. The third type of response is for the pressure to 
rise relatively rapidly follo'Wing a period of low or slowly decreasing pressure. The time lag 
between intrusion and repressurization lasts from 500 to over 5000 years. During this time gas 
that has filled the panel is driven up the intrusion borehole as brine flows into the waste through 
the anhydrite layers. Once the borehole is filled with brine, the pressure in the waste reaches 
hydrostatic pressure relative to the water table in the Dewey Lakes, and then levels off. Note that 
in the E2 scenario more realizations take longer for the pressure in the repository to rise to 
hydrostatic pressure than did in the E1 scenario. Final pressures above hydrostatic pressure occur 
in those realizations having high corrosion rates and a relatively low borehole permeability 
(sampled parameter ranging from 5.0 xJ0· 17 to 1.0 x 10'11 m2 (1.0 xJ0-14 to 1.0 x 10-u m2)) that 
prevents gas from easily escaping the panel and repository. Pressures below hydrostatic occur in 
those realizations where the borehole is filled predominately with gas. The fourth type of 
response (approximately 15% of the realizations) is for the pressure to remain relatively constant 
following intrusion. This behavior is centered in two pressure ranges, 8-9 MPa and 12-13 MPa. 
The driving factors for this fourth type of behavior are similar to the third type, the difference 
being that for the fourth type post-intrusion pressures are already above hydrostatic. 

A.2.2.1.1.1 Gas Generation 

The fraction of the initial steel inventory that remains after 10,000 years (Figure A.2.2-3 
[GVAR _003]) ranges from about 3% to 98% (3% to 82%), compared with 3 %to 97% (3% to 
84%) in the El scenario. The profiles of steel consumption with time are also very similar to the 
El results. Approximately one third of the realizations show slow but steady corrosion over the 
full 10,000 years, indicating that corrosion is controlled by the corrosion rate rather than by the 
availability of brine. In numerous other realizations, steel consumption slows significantly after 
varying lengths of time, indicating that corrosion eventually becomes controlled by the amount of 
brine available, rather than the corrosion rate. In some realizations, corrosion slows fairly early, 
between 1000 and 2000 years, and the rate never picks up again. It is also interesting to note that 
the intrusion has an insignificant impact on corrosion in the majority of realizations. 

The consumption of cellulose (Figure A.2.2-4 [GVAR_004]) is nearly identical to both the E1 
and Undisturbed scenarios. As in these preceding scenarios, the biodegradation rate is much 
faster than the corrosion rate and nearly all of the cellulose is reacted before corrosion consumes 
the brine needed for reactions to take place. Only in nine (two) realizations does any appreciable 
amount of cellulose remain after the intrusion. 

The total amount of gas generated is similar to that generated in the E 1 scenario, ranging from 
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about 2.4 x 106 m3 to 3.5 x 107 m3 (1.5 x 106 m3 to 3.6 x 107 m3
) at reference conditions over 

I 0,000 years. The distribution of amounts generated differs slightly, with the mean gas volume 
being higher in the El scenario (1.72 x 107 m3 (1.74 x 107 m3

)) than in the E2 scenario (1.39 x 
107 m3 (1.60 x 107 m3

)), reflecting the greater availability of brine from the Castile Formation. 
Similar amounts of brine are consumed in the E2 and El scenarios, a maximum of 49,600 m3 

(41,000 m3
) in the E2 scenario compared with 48,400 m3 (44,000 m3

) in the El scenario. 

A.2.2.1.1.2 Halite Creep 

Creep closure of the repository and consolidation of the waste behaves similarly in all 
realizations, as it did in the E I scenario. In all cases, a very rapid reduction in porosity (Figure 
A.2.2-5 [GV AR_052]) occurs during the first 300- 500 years. At the time of intrusion, the waste 
porosity has mostly leveled off at values ranging from 8% to 22% (8% to 20% ), depending on the 
pressure in the waste. When the pressure is high, the porosity remains higher as fluid pressures 
resist further closure. When the intrusion occurs, the borehole connects the panel with the 
overlying formations and atmosphere. However, the low permeability plugs located above the 
Salado in the Santa Rosa and Unnamed Members effectively prevent communication with 
overlying formations for two hundred years subsequent to intrusion. After 200 years, the plugs in 
the borehole degrade, raising the borehole permeability to the sampled value. This increase in 
pem1eability allows gas and brine to escape up the borehole, reducing the pressure in the waste, 
and causing the porosity to further decrease. In some cases, the repository pressure and porosity 
are prevented from decreasing significantly because the borehole permeability is sufficiently low 
and the gas generation rate is sufficiently high. In other cases, the pressure continues to increase 
after intrusion. After about 2000 years, the pressure and porosity in the waste generally stabilize. 
The minimum porosity tends to drift very slowly downward over time, reaching approximately 
5% by I 0,000 years. This porosity is just slightly greater than the minimum porosity computed 
by SANTOS for a repository at low pressure. The maximum porosities level off at about 21% 
(18%), corresponding to pressures ranging up to 14 MPa (9 MPa). 

Some realizations display more rapid transient responses at later times. In some cases where 
brine influx is slow but steady, the portion of the borehole above the repository remains gas-filled 
for hundreds or thousands of years. This gas-filled connection to the overlying formations and 
the surface keeps the repository at near-atmospheric pressures. If enough brine flows in, all of 
the gas (down to residual gas saturation) is eventually driven out of the panel and both the panel 
and borehole fill with brine. This gas is either driven up the borehole or forced up-dip into the 
rest of the repository and DRZ. As the panel and borehole fill with brine, the pressure in the 
repository will increase fairly rapidly until hydrostatic pressure relative to the water table in the 
Dewey Lakes is reached. This relatively rapid increase in pressure, and the resulting increase in 
porosity, can be seen in some realizations between 2000 and 8000 years, both in the pressure plot 
(Figure A.2.2-l [GVAR_023]) and in the porosity plot (Figure A.2.2-5 [GV AR_052]). 
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A.2.2.1.1.3 Fluid Flow 

Cumulative brine flow into the repository is shown in Figure A.2.2-6 [GVAR 054]. Amounts of 
brine entering the repository during the first 1000 years range from nearly zero to about 
35,000 m3 (30,000 m3

) with one extreme realization (#24) having almost 55,000 m3
• Most of this 

inflow occurs very early, as the repository equilibrates with the surrounding formations. At 
1200 years, when the borehole plugs degrade and their permeability increases, the rate of brine 
inflow increases in several realizations. In most cases, this increase is caused by brine flowing 
down the borehole from the overlying Culebra and Dewey Lakes Formations. The majority of 
realizations exhibit a slow but steady increase in brine inflow, reflecting the continual inflow 
from the marker beds. Those realizations that display a rapid increase in brine inflow over the 
2000 years following the intrusion eventually experience a rather sharp decline in inflow rate. 
This decline in inflow rate occurs when the panel and rest of the repository fill, to the extent 
possible, with brine flowing down the borehole. Thereafter, the rate of inflow is an indication of 
the sampled permeability of the marker beds. After 10,000 years, the cumulative brine inflow 
ranges from 240 to 133,000 m3 (3,000 to 137,000 m3

). 

Brine outflow from the repository (Figure A.2.2-7 [GV AR_059]) shows similar behavior to brine 
inflow except that the outflow is delayed by the amount of time needed to fill the repository and 
is much lower in quantity, ranging from zero to 45,000 m3 (91,000 m3

) at 10,000 years. Those 
realizations in which large amounts flow in by way of the borehole also have a lot of brine 
flowing out by way of the borehole. The amount flowing out of the repository reflects a 
combination of brine being driven out (either up the borehole or simply into the DRZ) by 
continual brine inflow from the interbeds and by gas generated by corrosion. Brine outflow is 
reduced when high corrosion rates consume brine. In many realizations, the brine consumption 
rate is high enough that all brine inflow is consumed, keeping the brine outflow at or near zero. 

Brine flow up the shaft ranges from 0 m3 to 57m3 (0 m' to 48m3
) (Figure A.2.2-8 

[GV AR_ 069]). There is no upward flow of brine from the repository level.-This brine is 
believed to originate in the upper section( s) of the shaft. This conclusion is based on 
examination of flows at different locations in the shaft for individual realizations and is verified 
in Section 3.0 describing the Salado transport analysis. 

Flow up the borehole at the top of the panel (Figure A.2.2-9 [GV AR_073]) occurs in 20 (5) 
realizations, in amounts ranging from less than 1m3 to 4,400 m3 (120m3 to 21,900 m3

). The 
realizations with the highest flows up the borehole all have a very high borehole permeability and 
a low DRZ permeability. Brine flow up the borehole at the elevation of the Culebra 
(Figure A.2.2-l 0 [GVAR_074]) is similar to flow at the top of the panel. At most 0.7 m3 

(5.3 m3
) of brine flows up past the top of the Rustler (Figure A.2.2-11 [GV AR_075]), and none 

reaches the surface. 
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A.2.2.1.2 Behavior in Formations Surrounding the Repository 

A.2.2.1.2.1 Two-Phase Flow 

Once the borehole plugs degrade at 1200 years, large volumes of gas (up to 1.6 x I 07 m3
) (up to 

9.5 x 106 m3
) are vented up the borehole (Figure A.2.2-J2 [GVAR_IOI]). Large amounts 

continue to flow from the DRZ for as long as gas is generated (Figure A.2.2-13 [GV AR _I 02]). 
The total amount of gas vented up the borehole ranges from about 300m3 up to 35 x I 06 m3 (1.0 
x I 06 m3 up to 32 x I 06 m3

). The maximum total amount of gas generated is 35 x I 06 m3 (36 x 
106 m3

) (Figure A.2.2-14 [GVAR_022]). Thus, a large fraction of the gas generated eventually 
flows up the borehole. Very little gas (less than 25 (22) m3

) flows up the shaft (Figure A.2.2-15 
[GVAR_J 00]). 

Gas flow into the interbeds occurs in only 10 to 20% of the (a few) realizations, and the amounts 
are very small compared to flow up the borehole. In MB 138, the largest of the realizations 
shows 38,000 m3 

( 40,000 m3
) flowing to the north (Figure A.2.2-16 [GV AR _I 06]) and 44,000 

m3 (35,000 m3
) flowing to the south (Figure A.2.2-17 [GV AR_109]). In Anhydrite a and b 

(Figures A.2.2-18 [GVAR_l07] and A.2.2-19 [GVAR_JIO]), several realizations show small 
flows of gas (less than 3,000 m3

), but only in six (three) realizations does more than I 0,000 m3 

flow out; the maximum is 430,000 m3 (133,000 m3
) to the north. In MBJ39, a maximum of 

420,000 m3 (11,000 m3
) flows to the north (Figure A.2.2-20 [GV AR_I08)); to the south, the 

maximum flow is 550,000 m3 (4,000 m3
) (Figure A.2.2-21 [GV AR_Ill)). 

Brine flow into and out of the marker beds in the E2 scenario are similar to that in the E1 
scenario (Figures A.2.2-22 [GVAR_079] to A.2.2-42 [GV AR_099]). The maximum net flows 
(Table A.2.2-1) are similar in the two scenarios. The highest flows out of the DRZ are into 
Marker Bed 13 9, with about half as much flowing northward as to the south. Compared to the 
amount that flows into the DRZ, outflows are very small, about 10% (less than I%) as large as 
inflows. 

Table A.2.2.-l. Cumulative Net Interbed Brine Flows for 
E2 Intrusion at 1000 Years (S5 Scenario) 

Marker Bed 
Max. Net Brine Flow from MB Max. Net Brine Flow from 

into DRZ, m3 DRZ into MB, m3 

MB138 North 90 (300) 100 (4) 
MBI38 South 1650 (3700) 17 (0) 
Anhydrite a & b North 4300 (8800) 0 (0) 
Anhydrite a & b South 5300 (9800) 0 (0) 
MB139North 11,100 (20,200) 1700 (100) 
MB139 South 12,600 (21,200) 3300 (I 00) 

I All Marker Beds I 34,000 (64,000) I 5200 (200) 
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The cumulative flows out all anhydrite layers and across the land withdrawal boundary are 
summarized in Figure A.2.2-43 [GVAR_l74] and Table A.2.2-2. Flows in individual layers are 
presented in Figures A.2.2-44 [GVAR_l68] to A.2.2-49 [GVAR_l73]. As shown, only one 
realization (#38) has brine flow out across the land withdrawal boundary. The maximum volume 
released in all marker beds over the 10,000 years regulatory period is 2735 m3 (1.28 m3

). The 
high flow across the land withdrawal boundary in vector #38 is due to the combination of low 
borehole permeability, very high DRZ and marker bed permeabilities, a very low DRZ porosity, 
and a low far-field pressure. The brine that flows across the land withdrawal boundary does not 
originate in the repository; rather, it is brine that is initially present in the marker beds, as is 
demonstrated in Section 3.0 describing the Salado transport analysis. This result is not surprising 
since the pore volume of Marker Bed 139 (which provides most of the flow in vector #38) 
between the repository and the land withdrawal boundary is greater than 155,000 m3

• 

Table A.2.2-2. Cumulative Interbed Brine Flows Across Land Withdrawal Boundary 
for E2 Intrusion at 1000 Years (S5 Scenario) 

Marker Bed Maximum Brine Outflow across Land 
Withdrawal Boundary, m3 

MB138 North 110 (0.19) 

MB138 South 125 (0.0) 

Anhydrite a & b North 520 (0.27) 

Anhydrite a & b South 120 (0.0) 

MB139North 1350 (0.82) 

MB139 South 510 (0.0) 

I All Marker Beds I 2735 {1.282 

A.2.2.1.2.2 Mechanical Response 

I 

As in the El scenario, gas is not generated at sufficiently high rates in most realizations to reach 
fracture pressures prior to the intrusion at 1000 years. After the intrusion, the borehole prevents 
pressures from building up to the point where fracturing could again take place. As a 
consequence, fracturing occurs in less than 10 (only four) realizations (Figures A.2.2-50 
[GVAR_ll3] to A.2.2-55 [GV AR_llS]). Only two realizations, #58 and #38, have significant 
fracturing. In realization #58 fracture lengths are 400 m in Anhydrite a and b north and 100 m in 
other marker beds. In realization #38 fracture lengths are 400 m in Anhydrite a and b north and 
Marker Bed 139 north. All marker bed fractures in realization #38 close up before 10,000 years. 

Significant fracturing in the DRZ occurs in only about 3 realizations, as indicated by increasing 
DRZ permeability (Figure A.2.2-56 [EX_H033]). Note that the permeability increase around 
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I 000 years in all realizations with permeability less than about I o- 16 m2 is an artifact of the 
volume averaging scheme (which includes the 10-• m2 borehole) and is not indicative of 
fracturing. DRZ porosity increases, indicative oflesser DRZ fracturing are also evident in some 
of the realizations (Figure A.2.2-57 [EX_H022]). Only one realization (#58) results in DRZ 
permeabilities greater than I xI 0" 12 m2 and porosities greater than 0.03. Mean, median, and 
maximum values for DRZ permeability and porosity are shown in Table A.l-3. 

A.2.2.2 Comparison with Other Intrusion Time [350-year version ofE2 (84 Scenario)] 

The S4 scenario is another E2 scenario in which the intrusion occurs at 350 years instead of at 
I 000 years as in the SS scenario. The borehole properties are the same as in the I 000-year 
intrusion, but changes take place 650 years earlier. 

Because the S4 intrusion time is earlier (350 years), not as much gas is generated prior to 
intrusion, and the pressure in the waste does not build up as high prior to intrusion as in the SS 
1000-year intrusion. The peak pressure observed in the waste panel in the 350-year intrusion is 
I 0.5 MPa, compared with 14.0 MPa in the 1000 yr intrusion case. By I 0,000 years nearly the 
same amount of gas is generated. The reason for this is that sufficient brine is available for both 
corrosion and biodegradation to proceed at their full rates for at least I 000 years without 
requiring any supplemental brine from outside sources. Therefore, the earlier intrusion does not 
provide any additional brine that can be used to drive the reactions faster. After 1000 years, 
approximately the same amount of brine is available for the reactions regardless of whether the 
intrusion occurs at 350 years or I 000 years. The cellulose inventory is again fully consumed, as 
it is in the later intrusion case, within I 000 years in all but the same 8-10 realizations. 

Except for some transients between 350 and 1200 years, the porosity in the waste differs very 
little from the later intrusion. After the first few hundred years, the porosity is a highly damped 
response to the pressure, and the waste porosity tracks the waste pressure very closely. After 
about 1200 years, the pressure in the waste behaves similarly in both the earlier and later 
intrusions. 

The largest brine outflows occur in realizations in which large amounts of brine first flow down 
the borehole from overlying formations. This initial downflow is greater in the S4 scenario 
because the pressure in the waste is lower. Maximum brine flow up the borehole at the 
Rustler/Culebra interface is 4800 m3 for S4 and 4500 m3 for SS. As in all other scenarios and 
replicates, none of the brine flowing up the borehole reaches the surface in any realization in this 
scenario; almost all of it flows into the Culebra. 

Brine flow into the DRZ from the marker beds is slightly higher (about the same) for the 
350-year intrusion as for the 1000-year intrusion. The maximum is 35,000 m3 for S4 vs. 
34,000 m3 for SS. Brine flow out of the DRZ into the marker beds is lower in the earlier 
intrusion. The maximum outflow is 4500 m3

, compared with 5200 m3 after the later intrusion. 
The maximum brine outflow in all marker beds across the land withdrawal boundary is about 
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2600 m3 for S4 and about 2700 m3 for S5. The outflow across the L WB in all other realizations 
in both scenarios is insignificant. 

Gas flow up the borehole at the top of the panel is slightly greater than in the later intrusion, with 
a maximum of1.96 x 107 m3 (at reference conditions), compared with 1.94 x 107 m3 in the 1000-
year intrusion. The maximum gas flow from the DRZ into the marker beds is also similar (more 
than an order of magnitude lower than with the 1000-year intrusion). Because the shaft seals are 
very effective in preventing brine or gas flow up the shaft, gas flow at the top of the Salado 
originating in the asphalt seal is essentially independent of repository behavior, so those flows 
are virtually identical (and insignificant at 24m3

) in both intrusion times. 
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SNL WIPP C97: BRAGFLO SI4ATIONS (C97 R1 85) 

Cumulative Brine Flow Out South MB 138 Across Land-Withdrawal Boundary 
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SNL WIPP C97: BRAGFLO SI.ATIONS (C97 R1 85) 

Cumulative Brine Flow Out South Anhydrite A/B Across Land-Withdrawal Boundary 
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SNL WIPP C97: BRAG FLO Sl. TIONS (C97 R 1 SS) 

Cumulative Brine Flow Out South MB 139 Across Land-Withdrawal Boundary 
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SNL WIPP C97: BRAGFLO SI4ATIONS (C97 R1 S5) 

Length of Fractured Zone in North MB 138 
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Length of Fractured Zone in North Anhydrite A/8 
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A.2.3 E2El Intrusion (S6 Scenario) 

In the S6 scenario, one borehole penetrates the waste-filled panel at 1000 years (an E2 intrusion) 
and a second borehole, drilled at the same location, penetrates the panel and underlying Castile 
brine reservoir at 2000 years (an El intrusion). The borehole from the panel to the surface is 
assumed to be sand-filled from 1000 years to 10,000 years. At 2000 years, an additional borehole 
segment is emplaced that extends from the bottom of the panel to the Castile brine reservoir. This 
lower segment is assumed to be an open borehole for 200 years and sand-filled borehole from 
2200 years to 3200 years. At 3200 years, as in an El intrusion (S3 and S2 scenarios), the 
segment of the borehole that extends from the Castile brine reservoir up to the bottom ofMBI39 
is assumed to creep shut, attaining a lower permeability. The different time periods and borehole 
conditions are summarized in Table A.2.3-l. 

Table A.2.3-l. Changes in Borehole Properties in E2E I Intrusion Scenario (S6) 

Time(years) Borehole Portion Behavior Permeability (m2
) 

0- 1000 All Undisturbed conditions Undisturbed conditions 

1000- 2000 
Above panel Silty sand 10.16.3 _ 10." 
Below panel Undisturbed conditions Undisturbed conditions 

2000-2200 
Above panel Silty sand 10-16.3 _ 10." 

Below panel Open borehole 10-• 

2200-3200 
Above panel Silty sand ro- 16-'- 10·" 
Below panel Silty sand w·16-'_ 10·" 

3200 - 10,000 
Above panel Silty sand 10-16.3_ 10." 
Below panel Tight silty sand 10-17.3_ 10.12 

A.2.3.1 Replicate 1 Results and Discussion 

A.2.3.1.1 Repository Behavior 

The time dependence of pressures in the waste panel is shown in Figure A.2.3-l [GV AR_023]. 
As in the previous scenarios, pressure responses in the experimental and operation regions are 
nearly identical to those in the waste panel and rest of repository because the permeability of 
excavated regions, drift and panel seals, and the DRZ are high, on the order of 10·15 m2

• Up to the 
time of the first intrusion, 1000 years, the behavior is identical to that in the other scenarios. In 
most cases, the pressure rises steadily, at widely varying rates, until the intrusion occurs. During 
the time between the first and second intrusion, the behavior differs insignificantly from the S5 
scenario (E2 intrusion at 1000 years). The slight differences arise from the presence of two low 
permeability plugs in the borehole in the S5 scenario. In the majority of realizations, the pressure 
undergoes rapid transients immediately following the first intrusion. In some cases, there is a 
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relatively rapid depressurization when the intrusion borehole connects the pressurized panel with 
the lower-pressure Dewey Lakes Formation. In other cases, pressures level off or increase after 
the first intrusion. Another type of response is for the pressure to rise from a very low pressure 
relatively rapidly following the first intrusion. In these realizations, brine flows into the waste 
from the overlying formations and through the anhydrite layers, and as the borehole is filled with 
brine, the pressure in the waste tends toward hydrostatic pressure until the time ofthe second 
intrusion, 2000 years. 

The repository behavior described thus far is not significantly different than the behavior predicted 
in the CCA, with the exception of repository pressures at the time of both intrusions tending to be 
slightly higher in the P A VT calculations because of increased corrosion rates. However, as was 
observed in the S3 scenario (El intrusion at 1000 years), after the borehole penetrates the brine 
reservoir some distinguishable differences do occur. These differences include the following. 
Pressures in the panel increase immediately after intrusion in all vectors having low panel 
pressures (less than 7 MPa) at the time of intrusion. This behavior did not occur in the CCA. The 
range of panel pressures is also narrower and higher during the short 200 year period after the 
second intrusion than it was in the CCA. Moreover, unlike the CCA, panel pressures in many 
vectors do increase significantly immediately after intrusion and continue to do so for the 
remainder of the 10,000 year regulatory period. In several cases (e.g., vectors #38 and #3), the 
second intrusion has no significant impact on pressure and pressure continues to either gradually 
decrease or increase for several thousand years. In these realizations, the borehole permeability is 
low and sufficient quantities of brine flow into the panel from the DRZ and through the anhydrite 
layers to maintain relatively high gas generation rates and increasing pressure conditions. Pressure 
behavior after intrusion is described in more detail below. 

At the time of the second intrusion, many realizations again undergo rapid transients. In some 
cases, the pressure in the waste increases suddenly when the borehole connects the panel with the 
pressurized Castile brine reservoir. In these realizations, the brine reservoir pressure (a sampled 
parameter from a range of 11.1 MPa to 17.0 MPa) is appreciably higher than the pressure in the 
panel. A less frequent type of response is for the pressure to rise following a period of low or 
slowly decreasing pressure. The time lag between intrusion and repressurization lasts from 500 to 
over 4000 years. During this time, gas that has fllled the panel is driven up the intrusion borehole 
as brine flows into the waste through the anhydrite layers and down the borehole. Once the 
borehole is fllled with brine, the pressure in the waste approaches hydrostatic pressure relative to 
the water table in the Dewey Lakes. Note that final pressures above hydrostatic pressure occur in 
those realizations having relatively high corrosion rates and a low borehole permeability (sampled 
parameter ranging from 1.0 x 10"16

·
3 to 1.0 x 10·11 m2

) that prevents gas from easily escaping the 
panel and repository. Pressures below hydrostatic occur in those realizations where the sampled 
pressure in the brine reservoir is low and the borehole is filled predominately with gas. 

The E2E I intrusion scenario generally results in more brine being present in the repository (Figure 
A.2.3-2 [GVAR_046]) than in an El intrusion, even though the El intrusion has the same 
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borehole properties after 3200 years. This behavior was observed in the CCA as well and for the 
following two reasons. First, in those realizations in which most of the brine inflow to the 
repository is from flow down the borehole, the E2E1 (S6) scenario has an additional200 years 
during which brine is readily available. Recall that the E1 (S3 and S2) scenarios have low 
permeability plugs emplaced in the borehole for two hundred years following intrusion. Second, 
in realizations where the Castile is the principal source of brine, the 1000-year period between 
intrusions with an open borehole allows the pressure in the repository to drop, so that when the 
borehole to the Castile opens, the amount of flow from the Castile is greater. 

A.2.3.1.1.1 Gas Generation 

Profiles of total gas generated with time (Figure A.2.3-3 [GV AR_022)) are similar to those in the 
E1 (S3) and E2 (S5) scenarios. The 25 realizations in which plastics and rubbers are included in 
the cellulose inventory again display the most rapid gas generation during the first 1000 years. 
Once all of the cellulose is consumed (in less than 1750 years, and much sooner, in most cases, as 
in the S5 scenario), the rate of gas generation tends to drop off in a large fraction of the 
realizations. In realizations in which the cellulose inventory is zero, gas generation tends to 
proceed at a very uniform rate (the curves are smooth and more-or-less straight), unless the 
corrosion rate is high enough to deplete the brine in parts of the waste. In these cases, there are 
breaks in the curves indicating that gas generation has stopped or decreased in some grid cells. 
This same behavior occurs when the steel inventory has been consumed in some parts of the 
waste region. Overall, more gas is generated in this scenario than in the other intrusion scenarios. 
The maximum amount generated is slightly higher, almost 4.3 x 107 m3 (3. 9 x 107 m3)(at reference 
conditions), compared with 3.5 x 107 m3 in S5 and 3.1 x 107 m' in S3 (3.6 x 107 m3 in S5 and 2.7 
x 107 m3 in S3) in the other intrusion scenarios. Slightly more steel is consumed in S6 than in any 
other scenario, to a maximum of 100% (96%) versus 97% (83 %) in S3. In the panel, the entire 
steel inventory (less than 1% remaining) is consumed in 42 ( 48) of the realizations, compared 
with 41 (43) realizations in the E1(S3) Scenario. As noted in the preceding section, brine 
saturations in the repository are generally higher in this scenario than in the other intrusion 
scenarios. When corrosion is controlled by the rate, the amount of gas generated by corrosion is 
less, and the results are nearly indistinguishable from other scenarios. 

A.2.3.1.1.2 Halite Creep 

The reduction in porosity resulting from halite creep is similar to other intrusion scenarios, except 
for some transients between 1000 and 3000 years. After the initial rapid change in porosity 
during the first 300 - 500 years, the porosity tracks the pressure response in the waste very 
closely. After 3000 years, the porosities again range from 7% to 21% (7% to 18%), and, after 
10,000 years, from 7 to 23% (5% to 17%). 

A.2.3.1.1.3 FluidFlow 

Immediately following the first borehole intrusion, there is substantial upward flow of gas 
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(Figure A.2.3-4 [GVAR_lOl]) and no upward flow of brine (Figure A.2.3-5 [GVAR_073]) from 
the panel. However, brine flows rapidly down the borehole from overlying formations in several 
realizations (Figure A.2.3-6 [GVAR_140]). The maximum flow down the borehole from 
overlying formations is similar to that in other scenarios, 16,500 m3 (49,000 m3

), compared with 
18,500 m3 (47,000 m3

) in El(S3) and 46,480 m3 (48,000) in E2 (S5), although the behavior of 
individual realizations differs greatly among the three scenarios. Although brine could flow up 
the borehole starting at 1000 years, none does flow upward until after the Castile intrusion at 
2000 years (Figure A.2.3-7 [GVAR_078]). In only a few realizations, inflow from the marker 
beds is sufficient to drive small amounts of brine up the borehole without any contribution from 
the Castile. However, in most cases, without the Castile flow, not enough brine will flow into 
the repository over I 0,000 years to cause brine flow up the borehole. This behavior was also 
observed in 1996. Profiles of brine flow into the panel from the Castile are shown in 
Figure A.2.3-8 [GV AR_072]. Note that brine flows rapidly up from the Castile reservoir into the 
panel in several realizations. In these realizations, the brine reservoir pressure (a sampled 
parameter from a range of 11.1 MPa to 17.0 MPa) is appreciably higher than the pressure in the 
panel. The amount of brine flowing immediately into the panel ranges from 0.0 m3 to a 
maximum of nearly 90,000 m3 (fourth highest vector, #45). The maximum amount is 
approximately 1.5 times greater than the maximum amount (60,000 m3

) calculated in the CCA. 
As was noted in the S3 scenario, the realizations that show immediate flow into the panel tend to 
have a low borehole permeability, high Castile pressure, and low panel pressure at the time of 
intrusion. In S6, the top two immediate flow realizations, #51 and #17, have Castile pressures at 
the time of intrusion that rank 100 and 87, borehole permeabilities that rank 79 and 80, and panel 
pressures that rank 19 and 18. In this scenario, the borehole permeabilites of the top two 
realizations are not low indicating that there may be another factor involved that reduces upwards 
flow into the panel after intrusion. Low Castile compressibility may be a contributor to reducing 
upward flow after intrusion; Castile compressibility in realizations# 51 and #17 rank 6 and 59, 
respectively. 

As in the S3 scenario, one group of realizations shows continual flow from the Castile into the 
panel after the second intrusion. Again, this behavior did not occur in the CCA. The maximum 
amount that flows upward in these vectors is 120,000 m3 (66,000 m3

). This maximum amount is 
slightly larger than the 112,000 m3 calculated in S3 and approximately two times the maximum 
amount ( 66,000 m3

) calculated in the CCA. In most of these realizations, brine flow is small 
prior to plug degradation, and the panel is already pressurized as a result of gas generation. 
These realizations typically have high corrosion rates and include plastics and rubbers in the 
cellulose inventory. When the borehole intrudes at 2000 years, the pressure in the Castile is not 
quite high enough to immediately drive large quantities of brine up into the pressurized panel. At 
3200 years, when creep closure reduces the permeability of the section of the borehole between 
the Castile and the panel by an order of magnitude, the brine flow rate drops off significantly. 

The plot of brine flow up the borehole at the top of the panel (Figure A.2.3-5 [GV AR_073]) is 
again dominated by four realizations, #28, #54, #57, and #72. As noted in the S3 scenario, these 
top four realizations have high borehole permeabilities (ranks of 100, 94, 99, 93, respectively) 
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and high initial Castile reservoir pressures (ranks of 83, 96, 80, 79, respectively). These four 
vectors also correspond to the top four continual flows into the bottom of the panel 
(Figure A.2.3-8 [GV AR_ 072]) indicating that these flows are primarily comprised of Castile 
brine. The maximum flow up the borehole is 108,000 m3 (22,500 m3

). Note that flows up the 
borehole at both the bottom and top of the panel are larger in the S6 scenario than in the S3 
scenario. The reason for this increase in flow is the fact that the panel has a longer period to 
depressurize before the Castile flow started; with the greater initial pressure drop between the 
Castile and the panel, more brine flows up from the Castile and continues upwards toward the 
Culebra. As in the S3 scenario, the brine flow up the borehole at the top of the DRZ is nearly 
equal (only slightly higher) to the borehole flow at the top of the panel. The maximum flow at 
this location in this scenario (Figure A.2.3-7 [GVAR_078]) is slightly higher than in the El 
scenario, I 09,000 m3 vs. I 03,000 m3 (37,000 m3 vs. 35,000 m3

). Also, no brine (at most 0.2 m3 

in CCA) ultimately reaches the top of the Rustler. 

A.2.3.1.2 Behavior in Formations Surrounding the Repository 

A.2.3.1.2.1 Two-Phase Flow 

Gas flow into the interbeds are presented in Figures A.2.3-16 [GV AR_106] to A.2.3-22 
[GV AR_il2]. In general, gas flows into the interbeds tend to be larger in the PAVT as 
compared to the CCA. As in the El scenario, fewer realizations (as compared to the Undisturbed 
Scenario) result in gas flow from the DRZ into the marker beds. This behavior is is similar to that 
predicted in the CCA. In MB138, the largest ofthe realizations shows 55,000 m3 (5,800 m3

) 

flowing to the north (Figure A.2.3-16 [GVAR 106]) and 58,000 m3 (11,500 m3
) flowing to the 

south (Figure A.2.3-19 [GV AR_109]). In Anhydrite a and b (Figures A.2.3-17 [GVAR_107] and 
A.2.3-20 [GV AR_l!O]), the maximum flows are 570,000 m3 (85,000 m3

) to the north and 84,000 
m3 (43,000 m3

) to the south. In MB139, a maximum of 580,000 m3 (13,200 m3
) flows to the 

north (Figure A.2.3-18 [GV AR_108]); to the south, the maximim gas flow is 105,000 rn3 (3,300 
m3 )(Figure A.2.3-21 [GVAR_lll]). In all marker beds, a total maximum of 1.45 x I 06 m3 (1.58 
x 105 m3

) flows from the DRZ into the marker beds (Figure A.2.3 -22 [GV AR_ll2]). 

After the second intrusion at 1000 years, large volumes of gas (up to 15.5 x 106 m3
) (up to 8.0 x 

106 m3 in the CCA) are quickly vented up the borehole (Figure A.2.3-23 [GV AR_!Ol]). Gas 
continues to flow up the borehole in several vectors for the remainder of the I 0,000 years, with a 
maximum of23.0 x 106 m3

. This behavior is different than was predicted in the CCA where gas 
flow from the panel generally occurred only over a short period of time, about 1000 years. 
However, in both the PAVT and the CCA, larger amounts continue to flow from the DRZ for as 
long as gas is generated (Figure A.2.3-24 [GV AR_!02]). The total amount of gas vented up the 
borehole ranges from about 0.0 m3 up to 38 x 106 m3 (1.0 x 106 m3 up to 36 x 106 m3

). The 
maximum total amount of gas generated is 43 x I 06 m3 (39 x I 06 m') (Figure A.2.3-3 
[GV AR_022]). Thus, a large fraction of the gas generated eventually flows up the borehole. 
Very little gas flows up the shaft. Figure A.2.3-25 [GV AR_!OOJ shows that a maximum of 
23 m3 (22 m3

) flows up the shaft at the interface between the Salado and Rustler formations. A 
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detailed examination of gas flows at different locations in the shaft shows that this gas came 
exclusively from the asphalt shaft seal immediately below this interface. None of this gas 
originates from lower elevations in the shaft, including the repository. Thus, the shaft seals are 
very effective in keeping gas from flowing up the shaft. 

Brine flow out of the marker beds and into the DRZ (Figures A.2.3-26 [GVAR_079) to A.2.3-46 
(GV AR_099]) ranges up to 31,000 m3 (63,500 m3

) (A.2.3-32 [GV AR_085]). Brine flow out of 
the DRZ into MBI38 and Anhydrite a and b is essentially zero, nearly identical to El scenario, in 
which a maximum of 40m3 (4m3

) flows out Marker Bed 138 to the north. Flows out of the DRZ 
surrounding the repository and into MB139 are also nearly identical to the El scenario. The 
interbed flows are summarized in Table A.2.3-2. 

The maximum amount of brine that flows in from the marker beds is about 75% (equal) smaller 
than the maximum that flows up the borehole from the Castile, 31,000 m3 vs. 120,000 m3 

(63,500 m3 vs. 66,000 m3
) up from the Castile. Relatively small amounts of brine flow out of the 

DRZ and into the marker beds, primarily into Marker Bed 139, into which a maximum of about 
2800 m3 (200m3

) flows, or less than I 0% (1 %) of the amount that flows into the DRZ from the 
marker beds. 

Table A.2.3-2. Cumulative Net Interbed Brine Flows for E2E1 Intrusion Scenario (S6). 

Marker Bed 
Max. Net Brine Flow Max. Net Brine Flow from 

from MB into DRZ, m3 DRZ into MB, m3 

MB138 North 55 (300) 70 (0) 

MB138 South 1000 (3650) 0 (0) 

Anhydrite a & b North 3800 (8700) 0 (0) 

Anhydrite a & b South 4650 (9800) 0 (0) 

MB139 North I 0,000 (20,000) 1200 (100) 

MB139 South 11,500 (21,100) 1600 (100) 

I All Marker Beds I 31,000 {63,500) I 2870 (2002 I 
As shown in Table A.2.3-3 larger quantities of brine flow out across the land withdrawal 
boundary in the PA VT, whereas in the CCA only very small amounts of brine crossed the land 
withdrawal boundary. These increased releases occur, as in S3, in vector #38. The maximum in 
all marker beds is 3203 m3 (1.66 m3

). As noted previously in the S3 scenario, the sampled 
parameter values for vector #38 indicate that this vector had the highest sampled MBI39 
permeability in combination with the 7th highest sampled DRZ permeability and the 17th lowest 
borehole permeability. However, this brine does not come from the repository since at most 1380 
m3 (180m3

) flows to the north into MB139 from the DRZ (Figure A.2.3-35 (GV AR_088]), 
which is far less than the pore volume ofMB 139 which is 155,500 m3 between the repository and 
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land withdrawal boundary. This conclusion is verified by the Salado transport calculations 
described in Section 3 .0. 

Table A.2.3-3. Cumulative Interbed Brine Flows Across Land 
Withdrawal Boundary for E2El Intrusion Scenario (S6). 

Maximum Brine Outflow across 
Marker Bed Land Withdrawal Boundary, m3 

MB138 North 142 (0.22) 

MB138 South 149 (0.0) 

Anhydrite a & b North 604 (0.34) 

Anhydrite a & b South 149 (0.0) 

MBI39 North 1492 (1.1) 

MBI39 South 669 (0.0) 

I All Marker Beds I 3203 (1.66) 

A.2.3.1.2.2 Mechanical Response 

I 

In most realizations, gas is not generated at sufficiently high rates to reach fracture pressures 
prior to the first intrusion at 1000 years. After the intrusion, the borehole prevents pressures 
from building up in all but a few realizations to the point where fracturing could again take place. 
As a consequence, fracturing in the interbeds occurs in only a few realizations (A.2.3-47 
[GV AR_ll3] to A.2.3-52 [GV AR_118]). The most extensive fracturing occurs to the north in 
Anhydrite a and band Marker Bed 139, the maximum fracture length is 1000 m and 400 m, 
respectively. These fracture lengths decreases at later times. In the CCA, most of the fracturing 
occurs to the north in Marker Bed 138 and Anhydrite a and b, up to I OOm. 

As in the S3 scenario, DRZ fracturing occurs in about 20 vectors and in most vectors DRZ 
fractures close in less than 500 years after the borehole intrusion. Significant fracturing in the 
DRZ occurs in only about 5 realizations, as indicated by increasing DRZ permeability 
(Figure A.2.3-53 [EX_ H033]). Vector #78 exhibits the largest DRZ permeability increase 
(vector with highest permeability after 4000 years). This vector had a low borehole permeability 
(rank of 5), a low marker bed permeability (rank of 8), and a relatively high initial DRZ porosity 
(rank of 61 ). DRZ porosity increases, indicative of DRZ fracturing are also evident in several 
realizations (Figure A.2.3-54 [EX_H022]). Only one realization (#78) results in a long-term 
DRZ permeability greater than I xi o·12 m2 and porosity greater than 0.03. Mean, median, and 
maximum values for DRZ permeability and porosity are shown in Table A.l-3. 
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B.l Sl SCENARIO 

The following discussion outlines, in bullet form, the major differences in the P A VT results 
relative to the CCA results. 

Repository Behavior 

0 

0 

Pressure in the waste panel plus rest of repository is higher during first 2000 years 
due to larger gas volume generated by higher corrosion rates. By I 0,000 years 
pressures are slightly lower. 

Brine saturation in the waste panel plus rest of repository is lower at all times. This 
condition is due to more brine consumption at early time and lower brine inflow 
from the DRZ in realizations with low DRZ permeabilities. 

Gas Generation 

0 

0 

0 

More gas is generated by corrosion at early time, a similar volume is generated over 
10,000 years. Steel remaining in the repository is similar but there is less steel 
remaining in waste panel. Gas generated by corrosion is limited both by brine and 
waste panel steel inventories being depleted. 

Brine consumption due to corrosion is higher at early time. By I 0,000 years there 
are a few more high consumption vectors and a few less low consumption vectors, 
but the median and mean values are slightly lower. 

Gas generated by microbial is slightly less because gas generation is shut off by lack 
of brine in several realizations. 

Halite Creep 

0 

Fluid Flow 

0 

0 

Creep closure is not noticeably different despite higher early time pressures. 

Brine inflow to the repository is similar, a little higher at 90th percentile, a little 
lower at 1Oth percentile. These differences are due to the range in DRZ 
permeability, high permeability enhances inflow relative to the CCA, low 
permeability reduces inflow. 

Brine flow up the shaft is negligible, as in the CCA. 
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Two-Phase Flow 

• 

• 

• 

• 

• 

Brine flow out of the repository is similar but has greater spread consistent with the 
variation in DRZ permeability. Three vectors (#24,#44,#22) have rapid (within 200 
years) outflow. These vectors have high DRZ permeability, high brine saturation, 
and low residual brine saturation. Additionally, there are a few more vectors with 
greater than 10,000 m3 outflow at 10,000 years and a few more vectors with zero 
outflow. 

Brine flow into the DRZ from the marker beds is similar but the maximums are not 
as high because of the higher repository pressures at early time. Note that one CCA 
vector is much higher than all others. 

Brine flow out of the DRZ to the marker beds is also similar with 2 vectors higher 
than the CCA maximum. These two vectors have flow increases at 2000 years 
(#58) and 4000 years (#51), respectively, coincident with significant fracturing in 
the DRZ and marker beds. 

Brine flow to the Land-Withdrawal Boundary is slightly less (only 3 vectors with 
greater than 5m3

), although I vector (#38) is much larger (3300 m3) than the CCA 
maximum. The high flow to the L WB in vector #3 8 is due to the combination of 
very high DRZ and marker bed permeabilities, a high pressure at 1000 years, a very 
low DRZ porosity, and a low far-field pressure. 

Gas flow from DRZ into the marker beds is lower. 

Mechanical Response 

• 

• 

Significant DRZ fracturing in about 20% of the realizations. Three realizations 
(#51, #58, #28) result in DRZ permeabilities greater than lxJO·'' m2 and porosities 
greater than 0. 03. 

Marker Bed fracture lengths are shorter. 
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B.2 S3 SCENARIO 

The following discussion outlines, in bullet form, the major differences in the PA VT results 
relative to the CCA results. 

Repository Behavior 

• 

• 

Pressure in the waste panel plus rest of repository is higher during first 1200 years 
due to larger gas volume generated by higher corrosion rates. After intrusion there 
are more realizations with intermediate (7-10 MPa) and higher (12-14 MPa) 
pressures. These realizations correspond to low borehole permeabilities. There are 
more high pressure realizations because the low end of the log permeability range 
was changed from -14 to -16.3. 

Brine saturation in the waste panel and waste panel plus rest of repository tends to 
be lower at all times. This condition is due to more brine consumption at early time 
and lower brine inflow from the DRZ in realizations with low DRZ permeabilities 
and lower downward flow from overlying formations in realizations with low 
borehole permeabilities. 

Gas Generation 

• 

• 

More gas is generated at early time (due to higher corrosion rate), a similar volume 
(15% more) is generated over 10,000 years. Steel remaining in the repository is 
lower, 2 % vs 17%. 

Gas generated by microbial is nearly identical, nine realizations have cellulose 
remaining at I 0,000 years. 

Halite Creep 

• 

Fluid Flow 

• 

Slightly higher I 0,000 year porosities corresponding to vectors that had high post
intrusion repository pressures (> 13 MPa) due to low borehole permeabilities. 

Brine inflow to the repository is similar prior to intrusion, a little higher at 90th 
percentile, a little lower at I Oth percentile. These differences are due to the range in 
DRZ permeability, high permeability enhances inflow relative to the CCA, low 
permeability reduces inflow. The inflow following intrusion is lower because of i) 
reduced inflow down the borehole due to lower borehole permeabilities, and ii) 
reduced inflow from DRZ and marker beds due to higher pressures in the 
repository. 
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• 

• 

Brine flow up the shaft is similar and negligible . 

Brine flows and in particular maximum brine flows up the borehole are higher. The 
maximums are higher because they have high borehole permeabilities and high 
initial Castile pressures. Overall, brine flows tend to be higher because the brine 
reservoir is significantly larger. 

Two-Phase Flow 

• 

• 

• 

• 

• 

• 

Brine flow out of the repository prior to intrusion is similar but has greater spread 
consistent with the variation in DRZ permeability. Three vectors (#24,#44,#22) 
have rapid (within 200 years) outflow. These vectors have high DRZ permeability, 
high brine saturation, and low residual brine saturation. Brine outflow following 
intrusion is lower due to lower borehole permeabilities and lower brine saturations. 

Brine flow into the DRZ from the marker beds is lower due to higher repository 
pressures. 

Brine flow out of the DRZ to the marker beds is higher due to higher repository 
pressures. 

Only one vector (#38) showed significant flow to the Land Withdrawal Boundary . 
The flow (2630 m3

) was much larger than the CCA maximum (1.3 m3
). The high 

flow to the L WB in vector #38 is due to the combination of very high DRZ and 
marker bed permeabilities, low borehole permeability, a very low DRZ porosity, 
and a low far-field pressure. 

Gas flow volumes up the borehole are similar but several maximums are larger . 

Gas flow volumes from the DRZ into the marker beds are higher. 

Mechanical Response 

• 

• 

Significant DRZ fracturing in only about 20 realizations. Only three realizations 
(#28, #51, #58) had a DRZ permeability greater than I xi o·" m2 and a porosity 
greater than 0.03. 

Marker Bed fracturing occurs in about the same number of realizations but in two 
realizations fracture lengths to the north in marker beds 13 9 and a and b are much 
longer (#58, #61). 
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B.3 SS SCENARIO 

The following discussion outlines, in bullet form, the major differences in the PA VT results 
relative to the CCA results. 

Repository Behavior 

0 

0 

Pressure in the waste panel plus rest of repository is higher during first 1200 years 
due to larger gas volume generated by higher corrosion rates. After intrusion there 
are more realizations with intermediate (7-10 MPa) and high (12-14 MPa) 
pressures. These realizations correspond to low borehole permeabilities. There are 
more realizations because the low end of the log permeability range was changed 
from -14 to -16.3. 

Brine saturation in the waste panel plus rest of repository is lower at all times. This 
condition is due to more brine consumption at early time and lower brine inflow 
from the DRZ in realizations with low DRZ permeabilities. Brine inflow is also 
lower due to higher repository pressures. 

Gas Generation 

0 

• 

0 

More gas is generated at early time (due to higher corrosion rate), a similar volume 
(slightly lower) is generated over 10,000 years. Steel remaining in the repository is 
similar except for one realization (#28) that has only 3% remaining. 

Maximum brine consumption at I 0,000 years is slightly higher. By 10,000 years 
there are a few more high-consumption and a few less low-consumption vectors. 

Gas generated by microbial is slightly less, nine realizations have cellulose 
remaining at 10,000 years. 

Halite Creep 

0 

Fluid Flow 

0 

Slightly higher 10,000 year porosities corresponding to vectors that had high post
intrusion repository pressures (> 13 MPa) due to low borehole permeabilities. 

Brine inflow to the repository is similar prior to intrusion, a little higher at 90th 
percentile, a little lower at 1Oth percentile. These differences are due to the range in 
DRZ permeability, high permeability enhances inflow relative to the CCA, low 
permeability reduces inflow. The inflow following intrusion is lower because of i) 
reduced inflow down the borehole due to lower borehole permeabilities, and ii) 
reduced inflow from DRZ and marker beds due to higher pressures in the 
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• 

• 

repository. 

Brine flow up the shaft is similar and negligible . 

The maximum brine flows up the borehole are lower but more realizations have 
non-zero flow. The maximums are lower because of the changes to the DRZ 
permeability. In the CCA most of the brine flow out of the repository flowed up the 
borehole. Additional brine flowed into the borehole from the DRZ. In the P A VT 
there is no additional brine contribution from DRZ to the borehole (maximums 
occur in realizations with high borehole permeability and low DRZ permeability). 
In cases where the DRZ permeability is high, the repository pressures tend to be 
lower and there is not as much of a driving force for brine up the borehole. 

Two-Phase Flow 

• 

• 

• 

• 

• 

• 

Brine flow out of the repository prior to intrusion is similar but has greater spread 
consistent with the variation in DRZ permeability. Three vectors (#24,#44,#22) 
have rapid (within 200 years) outflow. These vectors have high DRZ permeability, 
high brine saturation, and low residual brine saturation. Brine outflow following 
intrusion is lower due to lower borehole permeabilities and lower brine saturations. 

Brine flow into the DRZ from the marker beds is lower due to higher repository 
pressures. 

Brine flow out of the DRZ to the marker beds is higher due to higher repository 
pressures. 

Only one vector (#38) showed significant flow to the Land Withdrawal Boundary . 
The flow (2735 m3

) was much larger than the CCA maximum (1.3 m3
). The high 

flow to the LWB in vector #38 is due to the combination of very high DRZ and 
marker bed permeabilities, a high pressure at 1000 years (caused in part by low 
borehole permeability), a very low DRZ porosity, and a low far-field pressure. 

Gas flow up borehole has similar maximums but lower minimums. Lower 
minimums are due to lower borehole permeabilities at low end of range. 

Gas flow from the DRZ into the marker beds is higher . 

Mechanical Response 

• 

• 

Significant DRZ fracturing in only about 3 realizations. Only one realization (#58) 
had a DRZ permeability greater than lxl0. 12 m2 and a porosity greater than 0.03. 

Marker Bed fracture lengths are longer and occur in a few more realizations . 
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B.4 S6 SCENARlO 

The following discussion outlines, in bullet form, the major differences in the P A VT results 
relative to the CCA results. 

Repository Behavior 

• 

• 

Pressure in the waste panel plus rest of repository is higher during first 1000 years 
due to larger gas volume generated by higher corrosion rates. After the second 
intrusion there are more realizations with intermediate (7-10 MPa) and higher (12-
14 MPa) pressures. These realizations correspond to low borehole permeabilities. 
There are more high pressure realizations because the low end of the log 
permeability range was changed from -14 to -16.3. Also, pressure in the brine 
reservoir remains higher because of the much larger brine reservoir volume. 

Brine saturation in the waste panel plus rest of repository tends to be lower for all 
times, especially prior to the second intrusion. This condition is due to more brine 
consumption at early time and lower brine inflow from the DRZ in realizations with 
low DRZ permeabilities and lower downward flow from overlying formations in 
realizations with low borehole permeabilities. 

Gas Generation 

• 

• 

More gas is generated at early time (due to higher corrosion rate), a similar volume 
(I 0 % more) is generated over I 0,000 years. Steel remaining in the repository is 
lower, 0 % vs 4%. 

Gas generated by microbial is nearly identical, nine realizations have cellulose 
remaining at I 0,000 years. 

Halite Creep 

• 

Fluid Flow 

• 

Slightly higher 10,000 year porosities corresponding to vectors that had high post
intrusion repository pressures (> 13 MPa) due to low borehole permeabilities. 

Brine inflow to the repository is similar prior to the first intrusion, a little higher at 
90th percentile, a little lower at I Oth percentile. These differences are due to the 
range in DRZ permeability, high permeability enhances inflow relative to the CCA, 
low permeability reduces inflow. The inflow following the first intrusion is lower 
because of i) reduced inflow down the borehole due to lower borehole 
permeabilities, and ii) reduced inflow from DRZ and marker beds due to higher 
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0 

0 

pressures in the repository. Brine inflow after the second intrusion , however, is 
much larger due to the larger brine reservoir that doesn't deplete as readily. 

Brine flow up the shaft is similar and negligible. 

Brine flows and in particular maximum brine flows up the borehole are higher. The 
maximums are higher because they have high borehole permeabilities and high 
initial Castile pressures. Overall, brine flows tend to be higher because the brine 
reservoir is significantly larger. 

Two-Phase Flow 

0 

0 

0 

0 

0 

0 

Brine flow out of the repository prior to the first intrusion is similar but has greater 
spread consistent with the variation in DRZ permeability. Three vectors 
(#24,#44,#22) have rapid (within 200 years) outflow. These vectors have high DRZ 
permeability, high brine saturation, and low residual brine saturation. Brine outflow 
after the second intrusion is higher due to brine from the larger brine reservoir. 

Brine flow into the DRZ from the marker beds is lower due to higher repository 
pressures. 

Brine flow out of the DRZ to the marker beds is higher due to higher repository 
pressures. 

Only one vector (#38) showed significant flow to the Land Withdrawal Boundary. 
The flow (3203 m3

) was much larger than the CCA maximum (1.7 m3
). The high 

flow to the L WB in vector #38 is due to the combination of very high DRZ and 
marker bed permeabilities, low borehole permeability, a very low DRZ porosity, 
and a low far-field pressure. 

Gas flow volumes up the borehole are similar but several maximums are larger. 

Gas flow volumes from the DRZ into the marker beds are larger. 

Mechanical Response 

0 

0 

Significant DRZ fracturing in only about 20 realizations. Only three realizations 
(#28, #51, #58) had a DRZ permeability greater than lxl0"11 m2 and a porosity 
greater than 0. 03. 

Marker Bed fracturing occurs in about the same number of realizations but in two 
realizations fracture lengths to the north in marker beds 139 and a and bare much 
longer (#58, #61 ). 
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B.S INPUT FOR S2 SCENARIO VECTOR 78 

The following outlines changes to BRAGFLO input reflecting tolerance changes required to run 
S2 vector #78 in P A VT replicate I (C97 Rl S2 V078). 

PARAMETER 
EPSNORM(2) 
EPSLOOSE(l) 
EPSLOOSE(2) 
FTOLLOOSE(l) 
IJACSWITCH 
IJACRESET 

Where 

EPSNORM(2 ) = 
EPSLOOSE(l) = 

EPSLOOSE(2) = 

FTOLLOOSE(l) = 

IJACSWITCH = 

IJACRESET = 

ORIGINAL FINAL 
l.OE-2 l.OE-3 
3.0 2.0 
l.OE-2 l.OE-3 
l.OE-2 1.0 
41 0 
5 10 

Maximum relative change in brine pressure allowed over a time step. 
Number of digits of accuracy to the right of ihe decimal in the change in 
gas saturation required for convergence when looser tolerances are 
invoked. 
Same as EPSNORM(2) but used when looser tolerances are invoked. 
Value of normalized residual for gas conservation equation required for 
convergence when looser tolerances have been invoked. 
Number of time step reductions allowed before looser tolerances are 
invoked. 
Number oftimesteps during which looser tolerances are in effect. 

Following a non-converged step in BRAG FLO, looser tolerances are invoked for the next I 0 
steps. After these I 0 steps the tolerances are returned to their original values. 
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APPENDIXC 

NUTS AND PANEL RESULTS 
FOR SALADO TRANSPORT 
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Appendix C includes the following Figures and Tables which contain results from Salado 
transport calculations performed using NUTS (for Sl through S5) and PANEL (for S6). 

Figures 
C.! - C.7 Sl Integrated Discharge at LWB 
C.8 - C.l9 S2 Integrated Discharge up Borehole (t=IOO, 350 yrs) 
C.20 - C.49 S3 Integrated Discharge up Borehole (t=IOOO, 3000, 5000, 7000, 9000 yrs) 
C.50 - C.61 S4 Integrated Discharge up Borehole (t=IOO, 350 yrs) 
C.62 - C.91 S5 Integrated Discharge up Borehole (t=IOOO, 3000, 5000, 7000, 9000 yrs) 
C.92 -C.133 S6 Integrated Discharge up Borehole 
(t=l 00,350, I 000,2000,4000,6000,9000 yrs) 

Tables 
C.! 
C.2 
C.4 
C.9 
C. I! 
C.l6 

S I Integrated Discharge at LWB 
- C.3 S2 Integrated Discharge up Borehole (t=IOO, 350 yrs) 
- C.8 S3 Integrated Discharge up Borehole (t=IOOO, 3000, 5000, 7000, 9000 yrs) 
- C.IO S4 Integrated Discharge up Borehole (t=IOO, 350 yrs) 
- C.15 S5 Integrated Discharge up Borehole (t=IOOO, 3000, 5000, 7000, 9000 yrs) 
-C.22 S6 Integrated Discharge up Borehole (t=l00,350,1000,2000,4000,6000,9000 yrs) 

Note: Tables contain discharges for screened in vectors only. 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S1) 

Am-241 Integrated Discharge out MBs at South LWB 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S1) 

Pu-239 Integrated Discharge out MBs at South LWB 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S1) 

Pu-238 Integrated Discharge out MBs at South LWB 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S1) 

U-234 Integrated Discharge out MBs at South LWB 

1 0-, 7 
L.......I--L...J...L.....J......L-..L-.1..-L......I---L.--l,_...J......L-..L-.1..-L......I--L--l,_...J.....l-..L-.I..-L.......I 

0.0 2.0 4.0 6.0 8.0 10.0 
Time- Years -EPA ( *10

3
) 

DISK$CARLOS_CCA2:[JWGARNE.C97.N_P _AP .51 JSPLA T _NUTS_S 1_H4.1 N P;5 SPLAT_PA96_2 1.02 07/01!97 12:49:£ 



 

 Information Only 

SNL WIPP PA96: NUTS SIMULATIONS {C97 S1) 

Th-230 Integrated Discharge out MBs at South LWB 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S1) 

Total Integrated Discharge out MBs at South LWB 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S1) 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T100) 
Am-241 Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T100) 
Pu-239 Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T100) 

Pu-238 Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T100) 

U-234 Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T100) 

Th~230 Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T100) 

Total Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T350) 

Am-241 Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T350) 

Pu-239 Integrated Discharge up Borehole at MB138 
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SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T350) 

Pu-238 Integrated Discharge up Borehole at MB138 

' I , ' I ' ' ' I ' ' ' I . 

... ., 

i' ., 

!" 1 

... ..,. 

... ~ 
_: 

.. 
~ ~ 

!'" 

10-6 
0.0 2.0 4.0 6.0 

Time- Years ( *1 0
3

) 
DISK$CARLOS_CCA2:[JWGARNE.C97.N_P _AP.S2]SPLAT_NUTS_S2_T350_H3.1NP;4 

(_ : 

~ 
8.0 10.0 

SPLAT_PA96_2 ~ .02 06/30197 10:44:t 

Clb 



 

 Information Only 

10·6 

SNL WIPP PA96: NUTS SIMULATIONS (C97 S2 T350) 

U-234 Integrated Discharge up Borehole at MB138 
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Total Integrated Discharge up Borehole at MB138 

10-6 ~--1-L-.I...~..L.......L-l-..L......!---L--L-Ji.......J....l._'--1...--1--~~d~ 
0.0 2.0 4.0 6.0 3 8.0 10.0 

Time- Years ( *1 0 ) 
OISK$CARLOS_CCA2:[JWGAANE.C97.N_P _AP.S6]SPLAT_PANEL_S6_T9DDD_HB.INP:2 SPLAT_PA96_2 1.02 07/02197 , 1 :02~ 
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 Information Only 

Table C. I. Sl. 

E!LW_MBS E2LW_MBS E3LW MBS E4LW MBS E5LW MBS 
241 Am 239Pu 238Pu '34u 

8.67E-ll 3.40E-10 2.05E-17 2.74E-ll 
58 10000 3.15E-20 1.87E-17 3.52E-30 !.38E-19 3.80E-19 1.93E-17 1.93E-17 
26 10000 8.94E-23 1.12E-17 O.OOE-'-00 2.82E-21 2.35E-20 !.13E-17 1.13E-J7 
8 10000 1.46E-21 3.59E-19 0.00£+00 2.56E-20 2.80E-20 4.14E-19 4.14E-19 

Table C.2. s2 at I 00. 

vector time EPAJBHRC EPA2BHRC EPA3BHRC EPA4BHRC EPA5BHRC EPATBHRC 
'34u 230Th Total- All 

3.06E-04 3.15E-03 2.90E+OO 
!.83E-03 6.34£-04 1.58E+OO 

54 6.44E-01 L53E-02 2.14£-03 1.56£-03 !.35E+OO 
83 2.50E-01 9.66E-Ol l.OJE-02 6.59£-03 8.86£-04 1.23E+OO 
53 9.59E-Ol 9.13E-02 3.24E-03 !.86E-03 1.02E-03 1.06E+OO 
55 6.69£-01 3.09E-Ol 1.75E-02 1.65E-03 l.l!E-03 9.99E-Ol 
81 3.42E-Ol 4.80£-01 6.07E-02 J.OIE-03 9.13£-04 8.84E-Ol 
5 5.21E-Ol 2.79E-Ol 1.04E-02 1.54£-03 9.62£-04 8.14E-Ol 

3.46E-Ol 3.01E-Ol 6.60E-03 2.48£-03 1.30£-03 6.58E-Ol 
2.27E-Ol 3.94E-Ol 2.28E-02 !.36E-03 1.08E-03 6.46E-Ol 
5.75E-Ol 2.09E-02 2.48E-04 3.50E-05 6.89E-04 5.97E-Ol 
2.97E-OJ 2.33E-Ol 9.77E-03 6.49E-04 3.52£-04 5.41E-Ol 
2.09E-Ol 3.06E-Ol 1.44E-02 2.16E-03 8.05E-04 5.32E-Ol 
3.47E-Ol 6.36£-02 9.05E-04 1.12E-04 !.68E-03 4.13E-Ol 

29 3.22E-Ol 6.11E-02 2.69E-03 !.40E-03 5.75£-04 3.88E-Ol 
30 2.!1E-Ol 7.56E-02 3.75E-03 2.29E-03 6.97E-04 2.94E-Ol 
64 1.83E-Ol 4.51E-02 1.52E-03 5.97E-05 1.08£-03 2.31E-Ol 
82 1.48E-O 1 3.11E-02 5.98E-03 !.49E-04 1.53E-04 1.86E-Ol 
51 1.48E-O 1 2.80E-02 1.12E-03 4.32E-04 1.87£-04 !.78E-Ol 
49 !0000 !.70E-Ol 9.89£-04 9.07E-05 2.16E-06 4.10E-05 1.72E-Ol 
50 10000 1.21E-Ol 2.10E-02 6.47E-04 3.87E-05 7.39E-04 !.43E-Ol 
97 10000 7.52E-02 3.00E-02 1.2JE-03 !.04E-03 1.39£-04 1.08£-01 
43 10000 2.72E-02 6.88E-02 2.85E-03 2.53E-04 1.65£-04 9.93E-02 
33 10000 7.69E-02 2.94E-03 5.98E-04 5.33E-07 1.99E-05 8.05E-02 
86 10000 5.35E-02 1.25E-02 2.32E-05 1.83E-05 3.59£-04 6.64E-02 
39 10000 5.70E-02 5.76E-03 3.98E-04 7.63E-06 1.46E-04 6.33E-02 
35 4.98E-02 2.02E-03 2.76E-04 2.54E-06 4.68£-05 5.22E-02 
26 3.67E-02 1.22E-02 4.44£-05 2.41E-05 4.68£-04 4.95E-02 
75 3.89E-02 2.14E-03 1.25E-04 3.99E-06 7.83£-05 4.12£-02 
32 1.40E-02 1.34E-03 5.13E-05 3.94E-06 7.70£-05 1.54E-02 
21 6.60E-03 3.13E-04 1.80E-04 4.42E-06 3.36£-06 7.11E-03 

5.92E-03 1.13E-03 1.88E-05 !.22E-06 2.24£-05 7.08E-03 
6.85£-03 1.58E-04 7.23£-06 1.04E-05 6.25£-06 7.04£-03 
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IOO 
52 
2 

4.40E-03 
3.86E-03 
3.58E-03 

24 3.60E-03 
34 I.44E-03 
46 10000 I.40E-03 

10000 6.67E-04 
45 10000 5.4 2E-04 
I6 10000 5 .26E-04 
90 2.89E-04 
7 10000 2.I8E-04 

3I 10000 5.78E-05 
27 10000 1.1 OE-06 
22 10000 8.57E-09 
98 10000 7.32E-06 
9 10000 4.92E-07 

96 10000 7.85E-06 
73 10000 7.08E-06 
67 I 0000 1.46E-06 
56 10000 1.78E-06 
I4 10000 1.36E-08 
20 10000 6.56E-I 0 
84 10000 5.96E-II 
23 10000 6.34E-13 
70 10000 1.50E-II 
95 10000 5.28E-I9 
99 10000 9.85E-I4 

2.84E-04 
4.83E-04 
5.52E-04 

3.93E-06 
J.I6E-05 
1.5IE-04 

8.75E-07 
1.17E-06 
3.26E-06 

6.32E-04 1.87E-06 1.46E-06 
5.I9E-05 2.8IE-05 7.55E-08 
!.22E-05 1.23E-06 1.98E-08 
!.65E-04 2.3 7E-07 3 .ISE-07 
!.03E-04 2.28E-07 3. 79E-07 
1.53E-05 3.I4E-06 3 .33E-08 
7.36E-07 2.32E-07 2.69E-09 
5.73E-06 1.63E-07 1.38E-08 
!.62E-05 1.93E-06 1.28E-08 
6.97E-05 1.59E-II 7.02E-08 
2.23E-05 1.4 7E-I8 4.64E-07 
2.06E-06 3.85E-IO 5.72E-09 
7 .6IE-06 1.68E-I3 8.30E-07 
4.87E-07 7 .40E-09 1.28E-09 
5.26E-07 1.24E-08 1.34E-09 
5.69E-06 6.69E-I2 6.84E-09 
4. 7I E-07 3.67E-09 1.98E-09 
5.48E-07 1.88E-I5 8.53E-10 
!.62E-07 3.08E-I8 5.I3E-09 
1.18E-07 2.07E-I9 4.44E-09 
3.4IE-08 6.9IE-2I 8.78E-I2 
2.45E-IO 6.75E-I7 4.18E-I3 
7.30E-II O.OOE+OO 7.39E-I4 
5.57E-II 4.09E-22 1.20E-I3 

1.58E-05 
2.04E-05 
2.38E-06 
1.83E-05 
1.15E-06 
3.0IE-07 
5.36E-06 
5.97E-06 
5.40E-07 
4.35E-08 
2.29E-07 
7.05E-08 
9.93E-08 
1.97E-07 
7.80E-08 
2.06E-07 
I.92E-08 
1.79E-08 
4.33E-08 
6.55E-09 
8.I5E-09 
7.96E-09 
4.56E-09 
6.87E-II 
5.35E-I2 
6.48E-I4 
1.72E-I2 

77 10000 2.64E-I3 2.78E-II 3.93E-20 6.4IE-I3 6.89E-I3 
78 IOOOO 2.64E-I3 2.78E-II 3.93E-20 6.4IE-I3 6.89E-I3 
68 IOOOO 4.65E-I7 !.39E-I2 1.58E-26 6.4IE-I4 8.24E-I4 
44 10000 3.00E-I7 8.05E-I3 5.7IE-28 9.03E-I6 1.24E-I4 
42 10000 1.86E-20 6.39E-I8 4.50E-24 3 .I3E-20 2.29E-20 
I3 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
38 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
48 IOOOO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
58 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.3. s2 at 350 years. 

83 10000 1.82E-OI 
54 10000 3.8IE-OI 

10000 6.64E-OI 
10000 3.3 8E-O I 

5.32E-OI 
2.08E-OI 
9.62E-OI 
6.IOE-OI 
2.99E-OI 
4.69E-OI 

!.09E-02 
5.I4E-03 
I.44E-02 
1.17E-02 
3.I8E-04 

EPA4BHRC 
234u 

3.02E-04 
1.79E-03 
6.57E-03 
2.10E-03 
1.60E-03 
9.92E-04 
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6.22E-04 
8.82E-04 
I.53E-03 
I.OSE-03 
9.I9E-04 

4.71E-03 
4.38E-03 
4.29E-03 
4.25E-03 
1.52E-03 
1.42E-03 
8.38E-04 
6.52E-04 
5.45E-04 
2.90E-04 
2.24E-04 
7.60E-05 
7.09E-05 
2.30E-05 
9.47E-06 
9.13E-06 
8.37E-06 
7.64E-06 
7.20E-06 
2.26E-06 
5.70E-07 
1.76E-07 
1.27E-07 
3.41E-08 
2.66E-IO 
7.32E-Il 
5.77E-Il 
2.94E-II 
2.94E-II 
1.54E-I2 
8.I8E-I3 
6.47E-I8 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1.45E+OO 
1.16E+OO 
l.OIE+OO 
9.78E-OI 
8.09E-Ol 



 

 Information Only 

5 10000 4.92E-O 1 
53 10000 6.08E-O 1 
57 10000 2.25E-01 
60 10000 5.78E-01 
72 10000 2.88E-O 1 
74 I 0000 2.07E-01 
66 10000 2.32E-01 
29 10000 3.15E-01 
30 10000 2.11E-01 
88 10000 2.20E-O I 
64 10000 1.84E-Ol 
82 10000 1.48E-O I 
49 I 0000 1.68E-O I 
51 10000 1.28E-OI 
50 10000 1.09E-01 
97 10000 7.93E-02 
43 10000 2.70E-02 
33 10000 7.05E-02 
86 10000 5.2 7E-02 
39 10000 5. 70E-02 
35 10000 4.98E-02 
26 10000 3.54E-02 
75 10000 3.38E-02 
32 10000 9.66E-03 
21 10000 6.61E-03 
69 !0000 5 .92E-03 
I 00 10000 4.40E-03 
52 10000 3.86E-03 
24 10000 3.65E-03 
2 10000 3.58E-03 
17 10000 3.83E-03 
34 10000 1.44E-03 
46 10000 1.32E-03 
13 10000 8.55E-04 
I 10000 6.41E-04 

45 10000 5.42E-04 
16 10000 5.26E-04 
90 10000 2.83E-04 
7 10000 2.17E-04 

31 10000 5. 78E-05 
27 10000 1.1 OE-06 
98 10000 7.33E-06 
9 I 0000 4.13E-07 
96 10000 7 .86E-06 
73 10000 7.08E-06 

10000 1.33E-06 
10000 2. 76E-09 

2.76E-01 8.95E-03 
8.98E-02 3.21 E-05 
3.87E-OI 2.23E-02 
2.05E-02 2.48E-04 
2.97E-01 5.54E-03 
3.04E-Ol 2. 79E-03 
2.32E-O 1 6.46E-05 
5.98E-02 2.43E-03 
7.38E-02 9.14E-04 
6.27E-02 2.03£-05 
4.41£-02 1.34£-03 
3.11£-02 6.91£-05 
9.89£-04 8.95E-05 
2.66£-02 9.25£-04 
2.04 E-02 6.40£-04 
2.98£-02 1.0 lE-03 
6.69E-02 1.07£-05 
2.82£-03 6.89E-07 
1.22£-02 2.31E-05 
5.76£-03 8.02£-07 
2.02£-03 2.41£-04 
I.l5E-02 3.95E-05 
2.11£-03 1.24£-04 
1.34£-03 5.08£-05 
3.13£-04 1.79£-04 
1.12£-03 6.50£-08 
2.82£-04 
4.38E-04 
6.34E-04 
5.52E-04 
1.56£-04 
5.19£-05 
1.22E-05 
1.95E-05 
I.60E-04 
l.OIE-04 
1.53£-05 
7.07£-07 
5.69E-06 
1.62£-05 
6.86E-05 
2.05£-06 
7.37E-06 
4.85E-07 
4.73£-07 
5.62£-06 
5.19E-06 

1.53£-07 
8.07£-06 
1.84£-06 
1.44£-04 
6.72E-06 
2.74E-05 
2.50£-08 
2.62£-07 
1.06£-08 
2.27£-07 
1.32£-08 
2.25E-07 
1.63E-07 
1.42E-06 
5.66E-13 
8.46E-13 
2.43£-15 
6.35£-09 
1.09E-08 
6.62E-12 
7.14E-19 

1.49E-03 
l.84E-03 
1.34£-03 
3.43E-05 
2.43E-03 
2.l3E-03 
7.14E-04 
1.3 7E-03 
2.23E-03 
l.JOE-04 
5.84E-05 
1.46£-04 
2.16£-06 
4.09E-04 
3.77E-05 
1.0 l E-03 
2.76E-04 
4.85E-07 
1.79E-05 
7.38E-06 
2.54E-06 
2.28E-05 
3.93E-06 
3.94E-06 
4.43E-06 
1.14E-06 
8.12£-07 
1.05E-06 
1.45£-06 
3.24E-06 
1.04£-05 
7.52E-08 
1.55£-08 
2.86E-08 
2.68E-07 
3.68E-07 
2.75£-08 
2.59£-09 
1.38£-08 
1.05E-08 
4.92E-08 
3.95£-09 
8.01E-07 
1.24£-09 
1.20E-09 
6.64E-09 
1.08E-07 
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9.39E-04 
1.0 l E-03 
1.07E-03 
6.76E-04 
1.27E-03 
7.89E-04 
3.50E-04 
5.64E-04 
6.80E-04 
l.66E-03 
1.05E-03 
1.54E-04 
4.10E-05 
1.76£-04 
7.20E-04 
1.37E-04 
1.63£-04 
1.90E-05 
3.50E-04 
1.45E-04 
4.68E-05 
4.42E-04 
7.72£-05 
7. 73E-05 
3.36E-06 
2.22E-05 
1.57E-05 
1.86E-05 
1.98E-05 
2.38E-06 
6.25E-06 
1.15£-06 
3.01E-07 
5.61£-07 
5.18E-06 
5.81£-06 
5.39E-07 
4.35E-08 
2.30E-07 
7.07E-08 
8.72£-08 
7.72E-08 
1.99£-07 
1.92£-08 
1.79E-08 
4.26E-08 
4.60E-08 

7.79E-01 
7.01E-01 
6.37E-01 
6.00E-01 
5.94E-01 
5.17£-01 
4.65E-OI 
3.80E-OI 
2.89E-01 
2.85E-OI 
2.30E-01 
1.79E-01 
1.69E-O 1 
1.56E-O 1 
1.31E-01 
1.11E-01 
9.44E-02 
7.33£-02 
6.53E-02 
6.29E-02 
5.21£-02 
4.74£-02 
3.61E-02 
1.11E-02 
7.1IE-03 
7.06E-03 
4.70E-03 
4.33E-03 
4.30E-03 
4.29E-03 
4.01E-03 
1.52£-03 
1.34E-03 
8.76£-04 
8.07E-04 
6.49£-04 
5.42E-04 
2.84£-04 
2.23E-04 
7.54E-05 
6.99£-05 
9.46E-06 
8.78£-06 
8.37£-06 
7.58£-06 
7.00£-06 
5.34E-06 



 

 Information Only 

56 1.78E-06 4.71E-07 1.16E-1 0 1.66E-09 6.50E-09 2.26E-06 
14 1.19E-08 5.34E-07 8.50E-16 8.11E-10 7.92E-09 5.55E-07 
20 6.52E-1 0 1.11E-07 3.96E-20 4.74E-09 7.38E-09 1.24E-07 
84 5.91E-11 1.08E-07 1.94E-19 4.05E-09 4.12E-09 l.l?E-07 
23 6.22E-13 3.05E-08 3.28E-21 7.38E-12 6.07E-11 3.05E-08 
70 1.50E-11 2.38E-10 3.78E-20 3.17E-13 5.12E-12 2.58E-1 0 
99 9.84E-14 5.09E-11 4.06E-22 l.lOE-13 1.60E-12 5.27E-11 
77 2.62E-13 2.41E-11 2.56E-20 6.12E-13 6.55E-13 2.56E-11 
78 2.62E-13 2.41E-11 2.56E-20 6.12E-13 6.55E- I 3 2.56E-11 
68 4.39E-17 l.OOE-12 1.80E-28 4.53E-14 5.72E-14 1.11E-12 
44 1.69E-17 3.27E-13 5.44E-29 3.64E-16 5.01E-15 3.32E-13 
95 3.72E-22 4.13E-19 O.OOE+OO 1.49E-21 2.49E-20 4.40E-19 
38 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
42 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
48 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
58 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.4. s3 at 1000 years. 

EPA5BHRC 
230Th Total - All MB 

2.82E-03 1.11 
54 10000 1.16E-01 6.46E-Ol 2.93E-05 2.21E-03 1.42E-03 7.66E-Ol 
83 10000 4.11E-02 6.53E-01 5.00E-05 4.45E-03 5.94E-04 6.99E-Ol 
55 10000 2.79E-Ol 2.31E-01 8.47E-05 1.21E-03 7.54E-04 5.12E-Ol 
72 10000 l.l?E-01 3.39E-01 4.03E-08 2.32E-03 l.19E-03 4.60E-Ol 
57 10000 3.08E-02 3.86E-01 7.08E-05 1.31 E-03 9.92E-04 4.19E-Ol 
5 10000 l.OOE-0 I 2.76E-01 4.97E-06 1.69E-03 9.60E-04 3.79E-Ol 

81 10000 1.44E-02 3.27E-01 3.36E-07 6.68E-04 5.15E-04 3.43E-Ol 
53 10000 2.51E-Ol 8.20E-02 1.56E-06 1.63E-03 8.15E-04 3.36E-Ol 
74 10000 8.47E-03 2.60E-Ol 3.58E-10 1.47E-03 5.46E-04 2.71E-Ol 
66 10000 3.49E-02 2.33E-Ol 5.56E-07 7.44E-04 3.36E-04 2.69E-Ol 
80 10000 6.14E-02 1.97E-Ol 7.57E-06 1.41E-03 4.72E-04 2.61E-Ol 
64 10000 1.08E-Ol 4.77E-02 4.88E-06 6.29E-05 1.05E-03 1.57E-Ol 
29 10000 7.89E-02 6.03E-02 4.91E-06 1.24E-03 4.71E-04 1.41E-Ol 
60 10000 1.08E-Ol 1.52E-02 3.87E-07 2.55E-05 5.03E-04 1.24E-Ol 
88 10000 5.04E-02 6.46E-02 5.62E-07 1.13E-04 1.66E-03 l.l?E-01 
43 10000 1.85E-02 5.41E-02 2.53E-07 2.89E-04 1.52E-04 7.30E-02 
97 10000 3.75E-02 1.97E-02 5.60E-06 8.04E-04 9.73E-05 5.81E-02 
82 10000 2.28E-02 2.11E-02 2.21E-07 9.86E-05 9.21E-05 4.41E-02 
50 10000 1.04E-02 2.01E-02 3.76E-08 3.70E-05 6.94E-04 J.l!E-02 
86 10000 1.51E-02 9.69E-03 2.49E-07 1.41 E-05 2.78E-04 2.5!E-02 
32 1.57E-02 1.35E-03 3.99E-07 3.91E-06 7.67E-05 1.72E-02 
75 1.26E-02 2.09E-03 1.44E-07 3.87E-06 7.63E-05 1.48E-02 
26 2.45E-05 ?.SOE-03 1.33E-16 1.45E-05 2.86E-04 7.82E-03 
21 4.86E-03 4.29E-04 2.75E-07 7.39E-06 5.62E-06 5.3!E-03 
51 2.66E-03 6.09E-04 7.95E-08 9.26E-06 4.13E-06 3.28E-03 
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39 10000 2.51 E-03 
100 10000 8. 71 E-04 
69 10000 8.1 OE-04 
13 10000 5.52E-04 
34 10000 4.03E-04 

10000 3 .15E-04 
10000 2.87E-04 
10000 2.04£-04 
10000 2 .19E-04 
10000 2.11£-04 

90 10000 2.08E-04 
16 10000 1.62£-04 
35 10000 3.87£-05 
27 10000 6.05E-1 0 
98 10000 1.40E-06 
9 10000 8.64E-10 

67 10000 5.27E-11 
84 10000 1.28£-11 
14 10000 6.12£-13 
23 10000 3.59E-14 
70 10000 5 .17E-13 
68 10000 5.14E-17 
41 10000 1.20E-16 

1.84E-04 
2.99E-05 
4.75E-05 
1.78E-05 
3.60E-05 
3.50E-05 
1.59E-05 
4.18E-05 
8.38E-06 
7.14£-06 

1.62E-08 
3.53E-09 
5.63E-09 
1.28E-08 
5.05E-09 
7.71E-10 
1.32E-08 
9.71£-11 
4.57£-10 
2.40£-08 

1.43£-06 8.54E-1 0 
l.IJE-05 1.58E-1 0 
1.12E-06 6.21 E-1 0 
5.35E-06 1.43E-19 
8.55E-07 8.88E-17 
1.09E-06 6.45E-21 
2.41E-07 1.56E-22 
3.48E-08 5.01£-24 
5 .90E-09 8.39£-26 
3.11E-09 1.98£-24 
3 .05E-11 1.21E-23 
1.12£-12 O.OOE+OO 
1.62E-13 8.81£-29 

2.34E-07 
8.40E-08 
4.61E-08 
2.60E-08 
4.09E-08 
5.50E-08 
2.51 E-08 
1.24E-07 
1.06E-08 
1.47£-08 
4.51E-09 
2.03E-08 
1.31£-09 
4.02E-09 
1.66E-09 
1.07E-07 
2.22E-10 
1.24£-09 
4.91£-12 
4.26£-13 
4.05£-14 
4.92£-14 
3.97E-16 

4.61 E-06 
1.65E-06 
9.22E-07 
5.10E-07 
9.12E-07 
1.07E-06 
4.43E-07 
2.42E-06 
2.06E-07 
2.57£-07 
8.83£-08 
3.99E-07 
2.57E-08 
8.26£-09 
3.26£-08 
6.91£-08 
2.08E-09 
1.23£-09 
9.40£-11 
5.87£-12 
7.83E-13 
6.11£-14 
7.50E-15 

38 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.5. s3 at 3000 years. 

vector time EPA1BHRC EPA2BHRC EPA3BHRC 

83 10000 3.03E-02 
54 10000 1.18E-02 
28 10000 !.72E-02 
57 10000 1.29£-02 
72 10000 2.43E-06 
55 10000 7.29E-02 
81 10000 2.69E-04 
5 10000 6.69£-03 

74 10000 4. 77E-08 
66 10000 1.1 OE-06 
80 10000 1.07E-03 
53 10000 1.24E-02 
29 10000 1.09£-02 
88 
64 
43 

2.13E-03 
7.24E-03 
1.54E-05 

97 10000 2.08E-03 
82 10000 8.59£-04 

6.15£-01 
5.42E-01 
4.78£-01 
3.38E-01 
3.46E-01 
2.08E-01 
2.37E-01 
2.25E-01 
2.3!E-Ol 
1.84E-Ol 
l.60E-Ol 
7.03£-02 
5.05£-02 
5.59E-02 
3.93E-02 
3.90E-02 
1.97£-02 
2.11E-02 

2.03E-08 
2.94E-08 
2.29E-08 
l.36E-06 
2.28E-10 
2.14E-07 
1.29E-10 
4.12E-08 
1.14E-12 
9.36£-11 
2.51E-08 
2.21E-08 
1.51E-07 
1.21E-08 
5.55E-08 
5.51E-10 
1.66E-08 
4.55E-1 0 

1.87E-03 
2.48E-04 
1.13E-03 
1.93E-03 
1.09E-03 
5.47E-04 
1.40E-03 
l.17E-03 
6.06E-04 
l.l1E-03 
1.48E-03 
1.06E-03 
9.82E-05 
5.18£-05 
2.44E-04 
8.04E-04 
9.86£-05 
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l.17E-03 
2.46E-03 
8.44E-04 
9.91E-04 
6.76E-04 
4.94£-04 
7.79E-04 
4.41£-04 
3.05£-04 
3.70£-04 
7.49E-04 
3.97E-04 
!.43E-03 
8.59E-04 
1.29E-04 
9.70E-05 
9.20E-05 

2.70E-03 
9.02E-04 
8.58E-04 
5.70E-04 
4.40E-04 
3.51E-04 
3.03E-04 
2.49£-04 
2.28E-04 
2.18£-04 
2.10E-04 
1.74E-04 
3.99E-05 
5.37E-06 
2.29E-06 
l.27E-06 
2.43£-07 
3. 73E-08 
5.99E-09 
3.12£-09 
3.19E-11 
1.23E-12 
1.70E-13 
O.OOE+OO 

EPATBHRC 

5.57£-01 
4.98E-01 
3.53E-01 
3.49E-01 
2.82£-01 
2.39£-01 
2.34E-01 
2.32E-Ol 
l.85E-01 
1.63E-O 1 
8.49£-02 
6.28E-02 
5.96E-02 
4.74E-02 
3.93E-02 
2.27E-02 
2.21E-02 



 

 Information Only 

60 3.47E-03 1.26E-02 5.34E-09 2.11E-05 4.15E-04 1.65E-02 
50 4.09E-06 l.58E-02 l.32E-1 0 2.91E-05 5.38E-04 1.64E-02 
86 7.34E-04 7.50E-03 2.27E-09 1.09E-05 2.16E-04 8.46E-03 
'~ ,_ l.l OE-03 1.35E-03 l.57E-08 3.91E-06 7.67E-05 2.53E-03 
75 5.99E-04 1.76E-03 2.40E-09 3.26E-06 6.43E-05 2.43E-03 
51 1.56E-03 6.09E-04 5.06E-11 9.25E-06 4.13E-06 2.18E-03 
26 2.39E-07 1.89E-03 7.17E-19 3.65E-06 7.20E-05 l.97E-03 
39 1.1 OE-03 1.84E-04 2.80E-11 2.41E-07 4.62E-06 1.29E-03 
21 1.31E-06 4.29E-04 S.OIE-10 7.39E-06 5.63E-06 4.44E-04 
100 3.96E-04 3.06E-05 3.66E-10 8.57E-08 1.64E-06 4.28E-04 
69 8.81E-05 4.77E-05 3.27E-11 4.62E-08 9.01E-07 1.37E-04 
24 7.40E-05 1.55E-05 2.54E-ll 2.53E-08 4.27E-07 8.99E-05 
13 3.38E-05 1.78E-05 1.30E-09 2.60E-08 S.IOE-07 5.21E-05 
34 2.42E-06 3.60E-05 2.19E-IO 4.11E-08 8.17E-07 3.93E-05 
I 3.04E-06 3.49E-05 2.68E-12 5.49E-08 1.08E-06 3.91E-05 

45 4.68E-06 3.13E-05 1.23E-13 9.03E-08 1.76E-06 3. 78E-05 
52 10000 1.98E-05 8.16E-06 1.66E-08 1.68E-08 2.87E-07 2.82E-05 
90 10000 2.20E-05 !.43E-06 l.56E-ll 4.51E-09 8.84E-08 2.35E-05 
46 10000 6.5!E-06 8.41E-06 3.74E-12 1.13E-08 2.07E-07 1.51 E-05 
16 10000 6.42E-08 1.13E-05 9.06E-13 2.03E-08 3.98E-07 1.18E-05 
35 10000 3.15E-06 1.13E-06 l.l?E-11 1.31E-09 2.57E-08 4.31E-06 
27 10000 6.19E-Il 2.35E-06 2.22E-23 1.72E-09 3.42E-09 2.35E-06 
98 10000 6.16E-II 7.93E-07 1.15E-18 l.54E-09 3.01E-08 8.25E-07 
9 10000 1.89E-12 4.56E-07 1.33E-23 4.40E-08 2.67E-08 5.27E-07 

67 10000 3.JOE-12 6.62E-08 1.15E-25 6.00E..II 5.58E-IO 6.68E-08 
84 2.61E-14 1.05E-08 2.67E-27 3.65E-10 3.33E-IO 1.12E-08 
23 10000 3.25E-15 5.20E-IO 2.34E-27 6.67E-14 9.48E-13 5.21E-IO 
14 10000 8.38E-15 1.81E-IO 5.45E-25 1.62E-12 3.77E-12 1.86E-IO 
70 10000 5.27E-17 2.13E-II 5.43E-26 6.10E-13 8.56E-13 2.27E-II 
68 10000 3.55E-22 5.18E-14 O.OOE+OO 2.17E-15 2.36E-15 5.63E-14 
41 10000 3.16E-19 2.33E-14 4.89E-30 5.51E-17 1.07E-15 2.44E-14 
38 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.6. s3 at 5000 years. 

EPATBHRC 
23oTh -All MB 

83 5.64E-04 
28 2.09E-04 2.25E-03 4.42E-OI 
54 2.86E-03 3.80E-O! 1.46E-l 0 1.38E-03 8.95E-04 3.85E-OI 
57 1.88E-03 2.86E-O! 1.31E-06 1.1 OE-03 7.17E-04 2.90E-OI 
72 3.59E-07 2.32E-OI 2.88E-12 1.54E-03 8.02E-04 2.34E-OI 
55 8.20E-03 2.02E-Ol 8.86E- 10 I.08E-03 6.75E-04 2.12E-Ol 
74 l.l?E-08 2.07E-OI 1.44E- 14 8.45E-04 3.25E-04 2.08E-OI 
5 6.46E-04 1.73E-OI 3.29E-ll 1.09E-03 5.87E-04 l. 75E-O I 
81 2.19E-05 1.45E-OI 5.11E-13 4.12E-04 2.96E-04 l.46E-O I 
66 l.50E-07 1.32E-Ol 7.81E-13 3.80E-04 2.74E-04 l.J2E-Ol 
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 Information Only 

80 l 0000 l.09E-04 
53 10000 l.40E-03 
88 l 0000 2.20E-04 
29 10000 l.68E-03 
64 10000 7.93E-04 
43 l 0000 l.97E-06 
82 I 0000 l.ISE-05 
97 I 0000 2.90E-04 
50 IOOOO l.41E-06 
60 I 0000 4. 76E-04 
86 I 0000 8.65E-05 
75 !.16E-04 
32 1.36E-04 
51 7.55E-05 
21 1.77E-07 
39 
I 00 
69 
34 
I 

45 
24 

1.38E-04 
8.82E-05 
2.07E-05 
4.82E-08 
4.24E-07 
5.84E-07 
7.79E-06 

13 3.93E-06 
52 3.58E-06 
16 1.71E-08 
46 8.17E-07 
90 I 0000 2.3 8E-06 
35 10000 5.03E-07 
98 10000 8.90E-12 
27 10000 2.23E-12 
9 10000 6.79E-14 
84 10000 1.63 E-17 
67 10000 2.04E-14 
23 I 0000 8.25E-17 
70 10000 l.81E-17 

l.22E-O l 
5.70E-02 
4.60E-02 
4.29E-02 
3.12E-02 
2.35E-02 
2.I IE-02 
l.97E-02 
l.l4E-02 
9.78E-03 
4.84E-03 
1.41E-03 
I .33E-03 
6.09E-04 
4.29E-04 
l.84E-04 
2.96E-05 
4.74E-05 
3.60E-05 
3.45E-05 
2.16E-05 
1.49E-05 
1.78E-05 
8.14E-06 
l.IIE-05 
8.40E-06 
1.43£-06 
l.l3E-06 
6.50E-07 
2.56E-07 
6.13E-08 
7.41E-IO 
7.33E-IO 
l.56E-II 
1.13E-Il 

2.36E-l 0 7. 72E-04 
l.I 9E-08 1.3 I E-03 
!.53E-1 0 8.07E-05 
1.91 E-09 8.51 E-04 
5.79E-l1 4.12E-05 
3.26E-12 !.84E-04 
9.08E-l3 9.86E-05 
1.52E-10 8.04E-04 
6.57E-13 2 .I OE-05 
4.58E-11 !.64E-05 
!.37E-11 7.05E-06 
2.99E-11 2.61E-06 
9.23E-11 3.85E-06 
5.90E-15 9.25E-06 
3.83E-12 7.39E-06 
!.42E-l3 
9.80E-13 
2.77E-13 
!.54E-12 
2.82E-14 
6.39E-16 
4.04E-!4 
5.76E-12 
!.65E-08 
4.51E-15 
2.12E-14 
6.18E-14 
9.45E-l4 
1.46E-20 
8.80E-26 
6.15E-26 
2.25E-29 
2.42E-28 
I.llE-29 
2.88E-28 

2.41 E-07 
8.28E-08 
4.59E-08 
4.11E-08 
5.43E-08 
6.06E-08 
2.49E-08 
2.60E-08 
!.68E-08 
2.03E-08 
l.l3E-08 
4.51E-09 
lJIE-09 
!.25E-09 
!.82E-IO 
5.82E-09 
2.50E-II 
6.38E-13 
!.95E-15 
3.17E-13 

2.97E-04 
7.20E-04 
1.09E-03 
4.16E-04 
6.67E-04 
l.l9E-04 
9.20E-05 
I.ISE-04 
3.94E-04 
3.22E-04 
1.39E-04 
5.14E-05 
7.58E-05 
4.13E-06 
5.64E-06 
4.62E-06 
!.58E-06 
8.95E-07 
8.18E-07 
!.07E-06 
l.l8E-06 
4.20E-07 
5.12E-07 
2.88E-07 
3.91E-07 
2.09E-07 
8.85E-08 
2.57E-08 
2.45E-08 
3.46E-10 
3 .37E-09 
2.10E-ll 
5.91E-12 
2.74E-14 
4.24E-13 

14 
68 
41 
26 

2.50E-18 !.04E-13 3.83E-27 7.53E-14 3.65E-14 
4.94E-24 8.52E-16 O.OOE+OO 3.39E-17 3.17E-17 
9.03E-22 4.06E-17 2.05E-33 8.58E-20 !.64E-18 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

38 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.7. s3 at 7000 years. 

1.23E-01 
6.04E-02 
4.74E-02 
4.59E-02 
3.27E-02 
2.38E-02 
2.13E-02 
2.09E-02 
l.l8E-02 
!.06E-02 
5.07E-03 
1.58E-03 
!.54E-03 
6.98E-04 
4.43E-04 
3.27E-04 
1.20E-04 
6.91E-05 
3.69E-05 
3.61E-05 
2.34E-05 
2.31E-05 
2.22E-05 
!.20E-05 
l.lSE-05 
9.44E-06 
3.91E-06 
l.66E-06 
6.76E-07 
2.56E-07~ 

7.05E-08 
7.87E-IO 
7.39E-IO 
1.57E-11 
1.20E-Il 
2.15E-13 
9.17E-16 
4.23E-17 
O.OOE+OO 
O.OOE+OO 

EPA5BHRC EPA TBHRC 

2.90E-01 
2.79E-OI 

8.41 E-15 
7.73E-13 

1.67E-04 
1.04E-03 
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7.06E-04 2.82E-01 



 

 Information Only 

83 10000 
57 10000 
55 I 0000 
72 10000 
74 10000 
5 10000 

80 10000 
66 10000 
81 10000 
53 10000 
88 10000 
29 10000 
64 10000 
82 10000 
97 10000 
43 10000 
60 10000 
50 10000 
86 10000 
32 10000 
75 10000 
51 10000 
21 10000 
39 10000 
69 10000 
100 10000 
34 10000 

10000 
13 I 0000 
24 10000 

7. 73£-04 
2.57£-04 
9.96£-04 
4.82£-08 
1.38£-09 
8.18£-05 
1.39£-05 
1.53£-08 
2.42£-06 
1.80£-04 
1.86£-05 
2.18£-04 
6.74£-05 
1.44£-06 
2.74£-05 
2.40£-07 
6.25£-05 
2.85£-07 
1.0 I E-05 
1.65£-05 
1.36£-05 
4.61£-06 
2.22£-08 
1.70£-05 
3.17£-06 
9.56£-06 
7.13£-09 
6.1 OE-08 
4.38£-07 
7.98£-07 

45 10000 7.10£-08 
16 10000 2.16£-09 
52 I 0000 1.62£-06 
46 I 0000 1.13£-07 
90 10000 1.94£-07 
35 10000 7.43£-08 
98 10000 1.06£-12 
27 10000 1.04£-15 
9 10000 5.40£-18 
70 10000 1.25£-18 
84 10000 6.34£-21 
67 10000 7.19£-19 
14 10000 1.33£-21 
23 10000 3.00£-20 
41 I 0000 4.69£-24 

10000 7.78£-27 

2. 73£-01 
2.34£-01 
1.97£-0 I 
1.86£-0 I 
!.49E-OI 
1.18£-01 
8.87£-02 
8.28£-02 
7.03£-02 
3.85£-02 
3.48£-02 
3.36£-02 
2.56£-02 
2.11E-02 
1.88£-02 
1.03£-02 
8.16£-03 
7.03£-03 
2.00£-03 
1.1 1£-03 
!.OOE-03 
6.09£-04 
4.29£-04 
].84£-04 
4.62£-05 
2.67£-05 
3.60£-05 
3.13£-05 
1.78£-05 
1.43£-05 
1.31E-05 
1.04£-05 
7.94£-06 
8.34£-06 
1.43£-06 
1.13£-06 
3.44£-07 
3.08£-10 
1.97£-ll 

8.35£-13 
1.31 E-06 
2.66£-12 
2.20£-14 
1.83£-16 
3.57£-13 
1.39£-12 
3.35£-15 
2.79£-15 
1.18£-08 
1.54£-09 
1.45£-11 
6.94£-14 
4.00£-15 
6.20£-13 
1.64£-14 
5.06£-13 
3.72£-15 
l.IOE-13 
4.64£-13 
2.80£-13 
3.79£-19 
2.09£-14 
7.36£-16 
3.53£-15 
3.32£-15 
1.95£-14 
3.55£-16 
1.92£-14 
6.63£-17 
3.19£-18 
2.55£-17 
1.65£-08 
1.76£-16 
2.60£-16 
1.20£-15 
1.82£-22 
1.45£-29 
1.19£-30 

1.86£-03 
9.14£-04 
1.05£-03 
1.08£-03 
5.00£-04 
7.77£-04 
5.00£-04 
2.53£-04 
2.61£-04 
7.99£-04 
6.10£-05 
7.13£-04 
3.37£-05 
9.86£-05 
7.62£-04 
7.13£-05 
1.37£-05 
1.30£-05 
2.91£-06 
3.23£-06 
1.86£-06 
9.25£-06 
7.39£-06 
2.41£-07 
4.47£-08 
7.40£-08 
4.11£-08 
4.91£-08 
2.60£-08 
2.43£-08 
3.57£-08 
1.89£-08 
1.63£-08 
1.12£-08 
4.51£-09 
1.31£-09 
6.50£-10 
2.15£-13 
1.85£-12 

2.67£-12 1.82£-30 7.33£-14 
2.54£-13 O.OOE+OO 8.09£-15 
4.16£-14 O.OOE+OO 3.47£-17 
1.50£-15 4.85£-29 3.25£-15 
2.74£-15 O.OOE+OO 3.46£-19 
1.05£-17 O.OOE+OO 2.04£-20 
1.93£-18 O.OOE+OO 7.40£-20 

3.4 7£-04 
6.99£-04 
7.39£-04 
5.68£-04 
2.02£-04 
4.77£-04 
2.19£-04 
2.30£-04 
3.40£-04 
5.36£-04 
8.67£-04 
4.28£-04 
5.80£-04 
1.07£-04 
1.09£-04 
4.67£-05 
2.69£-04 
2.52£-04 
5.74£-05 
6.35£-05 
3.67£-05 
4.13£-06 
5.64£-06 
4.62£-06 
8. 71£-07 
1.41£-06 
8.05£-07 
9.65£-07 
5.12£-07 
4.12£-07 
7.00£-07 
3.65£-07 
2.81£-07 
2.08£-07 
8.85£-08 
2.57£-08 
1.28£-08 
3.91£-13 
1.09£-12 
9.25£-14 
5.18£-15 
3.20£-16 
8.24£-16 
4.45£-18 
3.75£-19 
5.94£-20 

10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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2. 76E-01 
2.36£-01 
1.99E-01 
1.88£-01 
1.50E-OI 
1.20E-O I 
8.94£-02 
8.33£-02 
7.10£-02 
4.00E-02 
3.57£-02 
3.50£-02 
2.62£-02 
2.13E-02 
1.97£-02 
1.04£-02 
8.50£-03 
7.29£-03 
2.07£-03 
1.20£-03 
1.06E-03 
6.27E-04 
4.42£-04 
2.06£-04 
5.03E-05 
3.77£-05 
3.69E-05 
3.24£-05 
1.88£-05 
1.55£-05 
1.39E-05 
1.08£-05 
9.87£-06 
8.68£-06 
1.72£-06 
1.23E-06 
3.57£-07 
3.09E-IO 
2.26E-Il 
2.84E-12 
2.67E-13 
4.19E-14 
5.58E-15 
2.74£-15 
1.09E-17 
2.06£-18 
O.OOE+OO 



 

 Information Only 

I 38 1100001 O.OOE+OO I O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

erable C.8. s3 at 9000 years. 

234u 

6.01E-06 2.29E-01 5.98E-17 9.71E-05 2.3 
54 10000 2.54E-05 1.61E-01 2.02E-07 5.53E-04 6.31E-04 1.62E-01 
55 10000 1.13E-04 1.53E-01 1.56E-14 8.21E-04 5.76E-04 1.55E-01 
57 10000 1.84E-05 1.45E-01 1.31 E-06 5.80E-04 4.84E-04 1.46E-O 1 
72 10000 4.85E-09 1.40E-Ol 1.19E-16 6.07E-04 4.!9E-04 1.41 E-0 I 
74 10000 3.09E-11 8.46E-02 8.83E-19 2.25E-04 1.04E-04 8.50E-02 
5 10000 3.61E-06 5.96E-02 4.20E-15 2.24E-04 2.5IE-04 6.0IE-02 

83 10000 5.70E-05 5.74E-02 4.11E-15 3.91E-04 1.37E-04 5.79E-02 
80 10000 1.57E-06 5.20E-02 6.92E-l5 2.33E-04 1.30E-04 5.24E-02 
66 10000 l.IOE-09 5.15E-02 1.72E-17 2.56E-04 2.0IE-04 5.19E-02 
81 10000 1.04E-07 2.80E-02 1.86E-17 1.25E-04 1.89E-04 2.83E-02 
88 10000 1.85E-06 2.13E-02 l.SIE-09 3.73E-05 5.28E-04 2.18E-02 
29 10000 1.93E-05 1.42E-02 7.75E-14 3.10E-04 2.12E-04 1.47E-02 
64 10000 6.69E-06 1.44E-02 4.60E-16 1.89E-05 3.14E-04 1.47E-02 
82 10000 1.31E-07 1.19E-02 2.93E-17 5.55E-05 5.99E-05 1.20E-02 
53 1.63E-05 1.08E-02 1.18E-08 1.41E-04 l.SIE-04 I.IJE-02 
97 1.56E-06 9.74E-03 3.04E-15 3.70E-04 5.75E-05 1.02E-02 
43 2.92E-08 7.03E-03 8.32E-l7 4.60E-05 3.00E-05 7.11E-03 
50 1.52E-07 3.66E-03 3.08E-17 6.76E-06 l.33E-04 3.80E-03 
60 1.58E-06 3.32E-03 2.3IE-15 5.57E-06 l.IOE-04 3.44E-03 
75 1.24E-06 4.07E-04 1.63E- I 5 7.54E-07 1.49E-05 4.24E-04 
32 10000 1.55E-06 3.87E-04 2.26E-15 1.12E-06 2.19E-05 4.!IE-04 
21 10000 2.66E-09 3.49E-04 1.03E-16 6.09E-06 4.64E-06 3.60E-04 
39 10000 1.13E-06 1.41E-04 3.52E-!8 1.84E-07 3.51E-06 1.45E-04 
51 10000 5.97E-08 6.56E-05 8.37E-23 9.93E-07 4.38E-07 6.70E-05 
86 10000 3.78E-07 6.32E-05 2.64E-l6 9.25E-08 1.80E-06 6.55E-05 
69 4.40E-07 3.96E-05 3.3IE-17 3.82E-08 7.44E-07 4.08E-05 
34 1.02E-09 3.33E-05 2.47E-16 3.80E-08 7.44E-07 3.41E-05 
100 1.13E-06 1.92E-05 2.99E-17 5.28E-08 l.OOE-06 2.14E-05 
13 10000 5.70E-08 !.78E-05 1.34E-16 2.60E-08 5.12E-07 l.84E-05 
24 10000 9.94E-08 1.32E-05 3.75E-19 2.25E-08 3.86E-07 1.37E-05 
52 10000 1.57E-06 7.42E-06 1.65E-08 1.52E-08 2.61E-07 9.28E-06 
16 10000 2.75E-10 7.95E-06 2.1IE-19 1.43E-08 2.77E-07 8.25E-06 
46 10000 1.5IE-08 6.89E-06 2.18E-l8 9.24E-09 1.71E-07 7.08E-06 
45 6.48E-09 5.19E-06 1.73E-20 I.38E-08 2.7IE-07 5.48E-06 

10000 4.20E-09 2.95E-06 1.3\E-18 4.44E-09 8.75E-08 3.04E-06 
90 10000 2.32E-08 I.34E-06 1.51E-18 4.22E-09 8.29E-08 1.45E-06 
35 10000 1.02E-08 I.OSE-06 l.IIE-17 1.25E-09 2.46E-08 l.IIE-06 
98 10000 5.98E-16 1.33E-09 8.44E-27 2.5IE-12 4.94E-11 1.38E-09 
14 10000 1.87E-22 3.62E-16 6.12E-31 8.14E-16 1.72E-17 1.19E-15 
41 10000 2.97E-25 2.77E-18 O.OOE+OO 5.32E-21 l.OOE-19 2.88E-18 
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9 2.50E-29 2.77E-20 O.OOE+OO 9.26E-24 1.98E-22 2.79E-20 
27 7.99E-26 7.20E-21 O.OOE+OO 4.65E-24 7.34E-24 7.21E-21 
7' -~ 10000 4.30E-26 5.31E-22 O.OOE+OO 1.4 7E-21 2.45E-22 2.24E-21 
67 10000 4.08E-3! 3.39E-25 O.OOE+OO l.SIE-25 2.93E-25 8.14E-25 
68 10000 O.OOE+OO 4.31E-29 O.OOE+OO O.OOE+OO 6.87E-29 1.12E-28 
26 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
38 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
70 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
84 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.9. s4 at 100 years. 

28 1.90E-01 
83 6.12E-02 !.29E-02 2.61E-10 6.32E-04 9.59E-05 7.48E-02 
5 2.91E-04 5.00E-02 9.88E-14 1.36E-04 3.33E-05 5.04E-02 
54 10000 S.OOE-03 l.ISE-02 6.11E-12 1.03E-04 3.75E-05 1.96E-02 
72 10000 8.38E-04 7.22E-03 5.52E-15 5.58E-04 1.57E-04 8.78E-03 
57 10000 3.37E-03 2.26E-03 1.95E-12 5.64E-05 2.99E-05 5.72E-03 
74 10000 l.SIE-03 3.59E-03 7.97E-12 1.23E-04 2.15E-05 5.55E-03 
53 9.33E-04 2.00E-03 1.68E-12 3.16E-05 9.79E-06 2.97E-03 
86 4.55E-05 2.21E-03 7.79E-12 7.02E-07 9.42E-06 2.27E-03 
80 2.28E-06 !.25E-03 1.55E-18 4.06E-05 9.04E-06 lJOE-03 
81 3.09E-07 1.16E-03 1.87E-!8 7.41E-05 2.37E-05 1.26E-03 
29 1.90E-06 6.62E-04 2.67E-18 1.47E-05 1.03E-06 6.80E-04 
26 3.21E-12 2.18E-07 3.59E-25 5.17E-ll 3.77E-IO 2.18E-07 
38 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
58 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.lO. s4 at 350 years. 

4 time EPAIBHRC EPA2BHRC EPA3BHRC EPA4BHRC 
241Am 239Pu 238Pu 234u 

28 1.79E-Ol !.34E-02 1.84E-06 9.50E-07 1.92E-Ol 
83 4.96E-02 1.29E-02 2.57E-10 6.32E-04 9.59E-05 6.33E-02 
5 2.33E-04 4.64E-02 9.88E-14 1.27E-04 J.IOE-05 4.68E-02 
54 5.07E-03 l.IOE-02 5.50E-!2 9.91E-05 3.59E-05 1.62E-02 
72 3. 76E-04 6.85E-03 5.52E-15 5.29E-04 1.48E-04 7.90E-03 
74 10000 1.54E-03 3.45E-03 7.93E-12 l.ISE-04 2.06E-05 5.13E-03 
57 10000 2.01E-03 2.17E-03 1.95E-12 5.39E-05 2.86E-05 4.26E-03 
53 10000 8.12E-04 1.78E-03 1.32E-13 2.81E-05 8.71E-06 2.62E-03 
86 10000 4.53E-05 2.08E-03 7.79E-12 6.59E-07 8.85E-06 2.13E-03 
80 10000 2.03E-06 1.07E-03 1.52E-!8 3.48E-05 7.76E-06 1.12E-03 
81 10000 5.65E-07 9.84E-04 1.41E-19 6.25E-05 2.00E-05 1.07E-03 
29 10000 5.03E-07 2.02E-04 1.37E-18 4.49E-06 3.13E-07 2.08E-04 
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7. 71 E-13 2.84£-08 1.58£-25 7.07£-12 4.94£-11 
O.OOE+OO O.OOE+OO 0.00£-+-00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.ll. sS at 1000 years. 

vector time EPAlBHRC EPA2BHRC 
24JAm 239Pu 

28 10000 4.91£-02 1.13£-02 
5 10000 1.20£-04 4.28£-02 

83 10000 6.61£-03 1.21£-02 
54 10000 3.46£-03 9.57£-03 
72 10000 1.2IE-04 6.08£-03 
74 10000 3.17£-04 2.79£-03 
57 10000 2.06£-04 1.94£-03 
86 10000 2.28£-05 1.35£-03 
53 10000 7.34£-05 9.97£-04 
81 10000 1.82£-07 6.99£-04 
80 10000 5.29£-08 4.98£-04 
29 10000 1.69£-08 1.05£-05 
38 10000 O.OOE+OO O.OOE+OO 
58 10000 O.OOE+OO O.OOE+OO 

-able C.12. sS at 3000 years. 

vector time EPAIBHRC EPA2BHRC 
24JAm 239Pu 

5 10000 4.90£-06 1.43£-02 
28 10000 1.22£-03 1.13£-02 
83 10000 9.23£-04 1.07£-02 
54 10000 7.83£-05 5.80£-03 
72 10000 2.24£-09 3.14£-03 
74 10000 2.44£-09 1.75£-03 
57 10000 2.00£-05 1.13£-03 
86 10000 1.45£-06 4.31£-04 
53 10000 1.69£-06 2.91£-04 
29 10000 O.OOE+OO O.OOE+OO 
38 10000 O.OOE+OO O.OOE+OO 
58 10000 O.OOE+OO O.OOE+OO 
80 10000 O.OOE+OO O.OOE+OO 
81 10000 O.OOE+OO O.OOE+OO 

Table C.13. sS at 5000 years. 

EPA3BHRC 
23'Pu 

2.02£-08 
3.70£-14 
9.76£-13 
5.83£-13 
3.70£-17 
9.40£-16 
1.50E-13 
9.33£-14 
7.67£-16 
1.27£-20 
4.54£-20 
2.90£-20 
O.OOE+OO 
O.OOE+OO 

EPA3BHRC 
238Pu 

1.17£-16 
1.06E-IO 
1.23£-14 
2.95£-15 
3.93£-19 
7.36£-18 
9.82£-16 
2.29£-16 
6.03£-18 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

EPA4BHRC 
z"u 

8.06£-07 
1.17£-04 
5.92£-04 
8.65£-05 
4.71£-04 
9.53£-05 
4.82£-05 
4.27£-07 
1.58£-05 
4.41£-05 
1.58£-05 
2.33£-07 
O.OOE+OO 
O.OOE+OO 

EPA4BHRC 
234u 

3.90£-05 
8.06£-07 
5.20£-04 
5.24£-05 
2.43£-04 
5.93£-05 
2.82£-05 
1.36£-07 
4.61£-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

EPA4BHRC 
234u 
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EPA5BHRC 
230Th 

1.70£-05 
2.86£-05 
8.98£-05 
3.13£-05 
1.32£-04 
1.66£-05 
2.60£-05 
5.75£-06 
4.98£-06 
1.42£-05 
3.63£-06 
1.68£-08 

O.OOE+OO 
O.OOE+OO 

EPA5BHRC 
23oTh 

9.56£-06 
1.70£-05 
7.87£-05 
1.90£-05 
6.87£-05 
1.05£-05 
1.54£-05 
1.84£-06 
1.45£-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

2.85£-08 
O.OOE+OO 
O.OOE+OO 

EPATBHRC 

Total- All MB 
6.05£-02 
4.31£-02 
1.94£-02 
1.31£-02 
6.81£-03 
3.22£-03 
2.22£-03 
1.38£-03 
1.09£-03 
7.57£-04 
5.17£-04 
1.08£-05 

O.OOE+OO 
O.OOE+OO 

EPATBHRC 

Total- All :MB 
1.43£-02 
1.26£-02 
1.22£-02 
5.95£-03 
3.45£-03 
1.82£-03 
1.20£-03 
4.34£-04 
2.98£-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total- All 
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28 10000 7.66E-05 1.13E-02 1.52E-l4 8.06E-07 l.66E-05 1.14E-02 
83 10000 3.52E-05 5.48E-03 5.09E-17 2.67E-04 4.04E-05 5.82E-03 
54 10000 7.35E-06 3.35E-03 1.46E-l7 3.02E-05 1.09E-05 3.40E-03 
74 10000 2.51E-10 7.64E-04 8.90E-20 2.52E-05 4.59E-06 7.94E-04 
72 10000 1.29E-IO 5.65E-04 3.35E-21 4.30E-05 1.24E-05 6.20E-04 
57 10000 1.08E-06 3.25E-04 4. I 2E-18 7.96E-06 4.30E-06 3.39E-04 
86 10000 3.89E-25 3.77E-24 O.OOE+OO 1.23E-27 1.66E-26 4.18E-24 
5 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

29 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
38 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
53 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
58 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
80 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
81 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.l4. sS at 7000 years. 

EPAIBHRC EPA2BHRC EPA3BHRC 
241Am 239Pu 238Pu 23oTh 

28 6.29E-06 1.13E-02 3.27E-17 8.06E-07 1.66E-05 
5 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

29 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
38 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
53 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
54 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
57 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
58 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
72 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
74 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
80 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
81 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
83 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
86 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C. IS. sS at 9000 years. 

EPA5BHRC EPATBHRC 
23'u 23oTh Total- All MB 

5 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
28 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
29 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
38 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
53 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
54 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
57 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
58 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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72 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
74 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
80 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
81 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
86 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.16. s6 at 100 years. 

time EPA2BHRC 5PA3BHRC 5PA4BHRC 
241Am 239Pu 238Pu 234u ''O _, Th Total- All MB 

28 10000 2.75E+01 1.295+00 1.05E-Ol 5.64E-04 1.77E-02 2.89E+Ol 
54 10000 1.37E+01 2.99E+OO 2.02E-01 1.11E-02 1.55E-02 1.69E+01 
80 10000 1.46E+Ol 2.83E-Ol 1.74E-02 7.89E-03 5.835-03 1.49E+Ol 
72 10000 1.14E+01 1.22E+OO 7.62E-02 1.33E-02 1.33E-02 1.27E+01 
51 10000 8.27E+OO 5.54E-01 1.68E-02 8.97E-03 6.72E-03 8.86E+OO 
49 10000 6.40E+00 2.71E-02 8.08E-04 6.16E-05 2.55E-03 6.43E+OO 
57 10000 3.325+00 2.275+00 I. 705-01 9.51E-03 1.30E-02 5.78E+OO 
55 10000 3.83E+00 6.79E-01 4.24E-02 3.92E-03 4.59E-03 4.56E+OO 
5 10000 4.14E+OO 3.71E-01 2.00E-02 5.60E-03 7.57E-03 4.55E+OO 

81 10000 2.56E+OO 1.81E+OO 1.09E-O 1 1.42E-03 4.78E-03 4.49E+OO 
74 10000 3.42E+OO 5.615-01 3.625-02 1.04E-02 7.11E-03 4.04E+00 
53 10000 3.86E+OO l.JOE-01 5.84E-03 3.74E-03 4.38E-03 3.98E+OO 
88 10000 3.50E+OO 1.19E-01 9.56E-03 2.25E-04 7.51E-03 3.63E+OO 
83 10000 1.65E+OO !.85E+OO 1.12E-01 1.36E-02 4.05E-03 3.62E+OO 
66 10000 2.74E+OO 2.95E-01 1.62E-02 2.14E-03 J.OSE-03 3.05E+OO 
29 10000 1.49E+OO 8.09E-02 5.84E-03 4.52E-03 3.67E-03 1.58E+OO 
64 10000 1.39E+OO 7.38E-02 5.88E-03 1.05E-04 4.08E-03 1.48E+OO 
30 10000 1.19E+00 1.54E-01 1.99E-03 4.97E-03 3. 70E-03 1.36E+OO 
60 10000 1.26E+OO 2. 71E-02 1.11 E-03 4.935-05 2.455-03 1.295+00 
50 10000 1.02E+OO 2.66E-02 1.33E-03 5.33E-05 2.6!E-03 1.06E+OO 
87 10000 9.13E-01 4.27E-03 7.85E-04 1.23E-06 1.04E-05 9.18E-01 
82 . 0000 6.61E-01 7.31E-02 1.06E-02 3.64E-04 5.86E-04 7.45E-Ol 
17 10000 6.56E-01 2.90E-02 7.195-04 2.155-03 3.41E-03 6.91E-01 
97 10000 4.48E-Ol 3.94E-02 5.57E-03 2.06E-03 2.28E-04 4.96E-Ol 
63 10000 3.85E-01 8.88E-02 3.08E-04 1.35E-03 5.23E-04 4.76E-01 
86 10000 3.85E-01 1.18E-02 4.58E-04 1.86E-05 9.74E-04 3.99E-01 
26 10000 2.82E-01 2.365-02 3.07E-04 4.96E-05 3.34E-03 3.09E-01 
43 10000 2.18E-01 8.40E-02 4.43E-03 8.18E-04 1.47E-03 3.09E-01 
33 10000 1.98E-01 1.12E-02 1.78E-03 2.06E-06 2.17E-04 2.11E-Ol 
40 1.46E-O I 7.38E-04 1.58E-04 2.35E-06 8.44E-05 1.47E-01 
32 1.44E-01 1.59E-03 4.63E-04 4.82E-06 8.015-05 1.46E-01 
39 8.1 OE-02 3.41E-03 5.17E-04 4.57E-06 7.17E-05 8.50E-02 
21 4.75E-02 1.29E-03 5.40E-04 2.33E-05 3.26E-06 4.93E-02 
22 1.20E-02 2.70E-02 6.90E-04 5.65E-04 4.34E-04 4.07E-02 
91 6.06E-03 2.16E-02 1.15E-02 4.30E-05 1.005-06 3.92E-02 
13 2.445-02 6.045-04 2.63E-04 9.04E-07 3.24E-06 2.52E-02 

Page 13 of 28 



 

 Information Only 

75 I 0000 1.92£-02 
35 10000 1.41£-02 
52 I 0000 1.40£-02 
46 l 0000 1.3 SE-02 
I 10000 9.32E-03 

61 10000 7.72E-03 
90 I 0000 8.5 7E-03 
34 10000 6.42E-03 
I 00 J 0000 6.55E-03 
16 !0000 4.64£-03 
96 10000 4.41 E-03 
15 !0000 4.48E-03 
45 10000 4.28E-03 
31 !0000 2.91 E-03 
8 10000 3 .24 E-03 
2 I 0000 2. 72E-03 
7 I 0000 2.94E-03 

69 !0000 2.54 E-03 
24 10000 !.78E-03 
9 10000 5.08E-04 

44 10000 4.50E-04 
48 10000 1.93E-04 
89 10000 1.3 SE-04 
98 10000 1.04E-04 
18 10000 9.94E-05 
41 10000 3.24E-05 
14 10000 1.91E-05 
92 10000 7.89E-06 
84 10000 7.14E-06 
4 10000 2 .16E-06 
70 10000 9.32E-07 
36 !0000 3.99E-07 
76 !0000 2.25E-08 
68 !0000 7 .07E-09 
62 !0000 3 .53E-09 
II 10000 5 .40E-09 
58 10000 4.63E-09 
67 10000 3.37E-09 
3 10000 3.3 8E-09 
85 10000 2.99E-09 
42 10000 1.71 E-09 
3 7 !0000 I. 72E-09 
25 10000 1.15E-09 
27 10000 4.14E-I 0 
20 I 0000 3 .93E-I 0 
78 10000 2.18E-I 0 
79 10000 9 .82E-I l 

9.28E-04 
2.64E-04 
1.32E-04 
3.99E-05 
7.86E-05 
7.33E-04 
1.16E-05 
1.88E-04 
7.86E-05 
7.57E-05 
8.21E-05 
2.90E-05 
1.42E-04 
3.01E-04 
3.49E-05 
2.87E-04 
2.95E-05 
7.35E-05 
2.16E-05 
1.71E-05 
l.SOE-05 
4.50E-06 
1.94E-06 
1.40E-06 
3.28E-07 
4.02E-07 
4.58E-07 
8.73E-07 
4.96E-07 
1.07E-07 
2.08E-08 
1.95E-08 
1.44E-09 
3.70E-IO 
1.02E-09 
1.54E-11 
l.OIE-10 
1.37E-IO 
1.37E-11 
2.16E-II 
3.89E- 10 
7.74E-12 
6.25E-12 
1.40E-1 0 
8.58E-12 
1.29E-IO 
3.22E-12 

1.19E-04 
l.SOE-04 
5.52E-05 
1.33E-05 
2.68E-05 
2.76E-04 
4.74E-06 
6.88E-05 
2.59E-05 
3.25E-05 
4.25E-05 
2.12E-05 
2.50E-06 
l.JOE-04 
5.40E-06 
2.1 OE-04 
1.98E-05 
4.02E-05 
1.58E-05 
7.80E-06 
1.09E-05 
3.29E-06 
1.37E-07 
7.80E-07 
2.39E-07 
!.74E-07 
3.34E-07 
1.33E-06 
3.62E-07 
5.62E-12 
1.52E-08 
2.13E-08 
1.06E-09 
2.86E-IO 
1.64E-09 
2.47E-11 
1.62E-1 0 
2.19E-10 
2.19E-11 
3.47E-11 
6.22E-IO 
1.24E-11 
l.OOE-11 
2.24E-10 
1.37E-II 
4.69E-27 
S.ISE-12 

I.SSE-06 
3.08E-07 
2.77E-07 
5.18E-08 
1.2 J E-07 
1.88E-05 
3.71E-08 
2.19E-07 
2.21E-07 
1.36E-07 
1.64E-07 
7.15E-07 
4.05E-07 
7.33E-08 
8.08E-08 
1.51 E-06 
5.93E-08 
7.1 OE-08 
3.25E-08 
I.61E-06 
8.58E-09 
!.94E-09 
5.68E-09 
2.52E-09 
4.50E-10 
7.72E-10 
2.87E-10 
4.66E-09 
1.45E-08 
2.90E-IO 
2.30E-II 
8.97E-12 
!.69E-11 
l.lSE-11 
2.62E-12 
3.00E-14 
4.99E-12 
8.91E-14 
!.97E-14 
!.99E-12 
1.19E-12 
1.61E-14 
1.57E-14 
7.52E-14 
2.63E-13 
2.54E-13 
6.93E-15 
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9.74E-05 
9.38E-07 
1.04E-06 
2.11E-07 
8.26E-07 
7.54E-07 
1.34E-07 
8.78E-07 
9.84E-07 
4.97E-07 
5.30E-07 
3.59E-08 
2.22E-05 
2.65E-07 
6.02E-07 
1.52E-07 
5.64E-07 
2.20E-07 
8.25E-08 
2.17E-08 
2.18E-08 
4.92E-09 
2.55E-07 
7.90E-09 
1.14E-09 
2.79E-09 
7.30E-IO 
2.21E-IO 
3.09E-IO 
1.86E-08 
5.85E-11 
1.93E-II 
lJIE-12 
3.13E-13 
8.43E-14 
3.74E-14 
1.56E-13 
S.IOE-14 
2.45E-14 
7.15E-14 
9.19E-14 
2.00E-14 
1.96E-14 
6.46E-15 
1.41E-14 
1.92E-II 
3.58E-16 

2.03E-02 
1.45E-02 
1.42E-02 
1.36E-02 
9.42E-03 
8.75E-03 
8.58E-03 
6.68E-03 
6.65E-03 
4.75E-03 
4.54E-03 
4.53E-03 
4.44E-03 
3.34E-03 
3.28E-03 
3.22E-03 
2.99E-03 
2.65E-03 
l.SIE-03 
5.34E-04 
4.76E-04 
2.01E-04 
1.40E-04 
1.06E-04 
9.99E-05 
3.29E-05 
!.99E-05 
I.OIE-05 
8.02E-06 
2.29E-06 
9.69E-07 
4.39E-07 
2.51E-08 
7.74E-09 
6.20E-09 
5.44E-09 
4.90E-09 
3.72E-09 
3.41E-09 
3.05E-09 
2.72E-09 
1.74E-09 
1.1 7E-09 
7.78E-IO 
4.16E-IO 
3.67E-IO 
I.07E-10 



 

 Information Only 

7' _) 2.54£-11 1.30£-11 2.07£-11 1.11£-15 1.03£-15 5.92£-11 
95 4.75£-11 3.24£-13 5.19E-13 6.27£-16 7.81£-16 4.84£-11 
94 !.59 E-ll 5.36£-12 8.59£-12 2. 71 E-14 1.15E-15 2.99£-11 
19 1.56E-ll 1.21E-13 1.93£-13 2.58£-16 3.22£-16 1.59£-11 
38 2.94E-12 2.62£-13 4.20E-13 2.72£-15 2.02£-16 3.63£-12 
93 2.97E-12 9.47£-14 1.52£-13 1.18E-15 7.36£-17 3.22£-12 
10 1.64£-12 5.31£-14 8.51E-14 3.86£-15 3.73£-17 1.78£-12 
56 1.09£-12 5.68£-14 9.10£-14 1.69£-16 4.08£-17 1.23£-12 
59 3.29£-14 5.14£-15 8.23£-15 3.01E-17 l.OIE-18 4.63£-14 
12 3.72£-14 1.35£-15 2.16£-15 1.84£-18 2.29£-18 4.07£-14 
6 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

47 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
65 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
71 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
73 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
77 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
99 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.17. s6 at 350 years. 

24JAm 

5.61£-04 
54 10000 I.30E+Ol 2.94E+OO 2.84£-02 1.09£-02 1.59£-02 1.60E+O! 
80 10000 1.35E+Ol 2.77£-01 2.44£-03 7.77£-03 5.92£-03 1.38E+OI 
72 10000 1.09E+Ol 1.20£+00 1.07£-02 1.32£-02 1.37£-02 1.2IE+OI 
51 10000 7.79E+OO 5.45£-01 2.36£-03 8.86£-03 6.95£-03 8.36£+00 
49 10000 5.67E+OO 2.67£-02 1.13£-04 6.09£-05 2.64£-03 5.70£+00 
57 3.22£+00 2.23£+00 2.39E-02 9.44£-03 1.36£-02 5.50E+OO 
55 10000 3.71E+OO 6.65£-01 5.94£-03 3.86£-03 4.72£-03 4.39E+OO 
5 10000 3.96£+00 3.64£-01 2.80£-03 5.51£-03 7.71£-03 4.34£+00 

81 10000 2.47£+00 1.77£+00 1.52£-02 1.39£-03 4.84£-03 4.26£+00 
74 10000 3.30£+00 5.51E-Ol 5.07£-03 1.03£-02 7.33£-03 3.87£+00 
53 10000 3.55£+00 1.08£-01 8.19£-04 3.70£-03 4.49£-03 3.67£+00 
88 10000 3.40£+00 1.17E-01 1.34£-03 2.23£-04 7.84£-03 3.52£+00 
83 1.50E+OO 1.82E+OO 1.57E-02 1.35£-02 4.16£-03 3.35E+OO 
66 2.62£+00 2.88£-01 2.28£-03 2.10£-03 3.07£-03 2.91£+00 
29 1.43£+00 7.94£-02 8.18£-04 4.4 7E-03 3.77£-03 1.52£+00 
64 10000 1.36£+00 7.24£-02 8.24£-04 1.04£-04 4.18£-03 1.43£+00 
30 10000 l.lOE+OO 1.50£-01 2.79£-04 4.87£-03 3.73£-03 1.26£+00 
60 10000 1.18£+00 2.65£-02 1.55£-04 4.85£-05 2.47£-03 1.21£+00 
50 10000 9.63£-01 2.60£-02 1.86£-04 5.23£-05 2.62£-03 9.92£-01 
87 8.83£-01 4.26£-03 l.IOE-04 1.25£-06 1.44£-05 8.87E-Ol 
82 10000 6.59£-01 7.17£-02 1.48£-03 3.62£-04 6.07£-04 7.33£-01 
17 10000 6.07£-01 2.82£-02 1.01£-04 2.1 OE-03 3.41£-03 6.41£-01 

10000 4.40£-01 3.92£-02 7.81£-04 2.08£-03 2.57£-04 4.82£-01 
10000 3.64£-01 8.86£-02 4.31£-05 1.34£-03 5.65£-04 4.55£-01 
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86 10000 3.53£-0 I 
26 10000 2.71£-01 
43 10000 2.03£-0 I 
33 10000 1.97£-01 
40 10000 1.46£-0 I 
32 10000 1.40£-01 
39 10000 8.02£-02 
21 10000 4.74£-02 
22 10000 1.16£-02 
91 10000 6.06£-03 
13 10000 2.44£-02 
75 10000 1.83£-02 
3 5 10000 1.40£-02 
52 10000 1.40£-02 
46 10000 1.3 5 E-02 

10000 9.31 E-03 
90 I 0000 8.56£-03 
61 10000 7.59£-03 
I 00 10000 6.54£-03 
34 10000 6.41£-03 
16 10000 4.64£-03 
15 10000 4.48£-03 
96 10000 4.41£-03 
45 10000 4.01£-03 
8 10000 3.24£-03 

31 10000 2.91£-03 
2 10000 2. 72£-03 
7 10000 2.94£-03 

69 10000 2.53£-03 
24 10000 1.78£-03 
9 10000 5.07£-04 

44 10000 4.49£-04 
48 10000 1.93£-04 
89 10000 1.32£-04 
98 10000 1.04£-04 
18 10000 9.93£-05 
41 10000 3.23£-05 
14 10000 1.91£-05 
92 10000 7.89£-06 
84 10000 7.14£-06 
4 10000 2.00£-06 
70 10000 9.32£-07 
36 10000 3.98£-07 
76 10000 2.25£-08 
68 10000 7.07£-09 
62 10000 3.53£-09 
II 10000 5.40£-09 

1.15£-02 
2.26£-02 
8.17£-02 
1.05£-02 
7.14£-04 
1.59£-03 
3.40£-03 
1.29£-03 
2.50£-02 
2.15£-02 
6.03£-04 
8.99£-04 
2.64£-04 
1.32£-04 
3.99£-05 
7.85£-05 
1.15£-05 
7.32£-04 
7.85£-05 
1.88£-04 
7.56£-05 
2.90£-05 
8.20£-05 
1.38£-04 
3.49£-05 
3.00£-04 
2.87£-04 
2.95£-05 
7.34£-05 
2.16£-05 
1.70£-05 
1.50£-05 
4.50£-06 
1.91£-06 
1.40£-06 
3.28£-07 
4.01£-07 
4.58£-07 
8.74£-07 
4.96£-07 
1.03£-07 
2.08£-08 
1.95£-08 
1.44£-09 
3.70£-10 
1.02£-09 
1.54£-11 

6.43£-05 
4.30£-05 
6.21£-04 
2.49£-04 
2.21£-05 
6.49£-05 
7.25£-05 
7.57£-05 
9.68£-05 
1.62£-03 
3.69£-05 
1.67£-05 
2.10£-05 
7.74£-06 
1.86£-06 
3.75£-06 
6.65£-07 
3.86£-05 
3.63£-06 
9.64£-06 
4.56£-06 
2.97£-06 
5.96£-06 
3.50£-07 
7.57£-07 
1.82£-05 
2.94£-05 
2.77£-06 
5.64£-06 
2.22£-06 
1.09£-06 
1.54£-06 
4.61£-07 
5.94£-08 
1.09£-07 
3.36£-08 
2.44£-08 
4.69£-08 
1.14£-06 
5.08£-08 
5.62£-12 
2.13£-09 
7.02£-09 
1.57£-10 
6.48£-11 
1.64£-09 
2.47£-11 

1.83£-05 
4.75£-05 
7.99£-04 
1.95£-06 
2.32£-06 
4.94£-06 
4.63£-06 
2.42£-05 
5.24£-04 
4.51£-05 
9.40£-07 
1.81£-06 
3.25£-07 
2.87£-07 
5.34£-08 
1.25£-07 
3.85£-08 
1.95£-05 
2.27£-07 
2.27£-07 
1.41£-07 
7.66£-07 
1.72£-07 
3.94£-07 
8.18£-08 
7.61£-08 
1.62£-06 
6.30£-08 
7.47£-08 

9.78£-04 
3.23£-03 
1.46£-03 
2.02£-04 
8.35£-05 
9.50£-05 
8.56£-05 
6.29£-06 
4.05£-04 
2.10£-06 
6.32£-06 
9.65£-05 
2.01£-06 
1.98£-06 
3.86£-07 
1.23£-06 
2.60£-07 
1.16£-06 
1.72£-06 
1.62£-06 
9.60£-07 
8.60£-08 
1.1 OE-06 
2.20£-05 
8.63£-07 
5.15£-07 
3.65£-07 
7.64£-07 
4.66£-07 

3.48£-08 1.98£-07 
1.68£-06 4.33£-08 
9.18£-09 5.22£-08 
2.07£-09 1.18£-08 
5.60£-09 2.59£-07 
2.65£-09 1.66£-08 
4.82£-10 2.74£-09 
8.03£-10 5.42£-09 
3.08£-10 1.75£-09 
4.79£-09 3.22£-10 
1.55£-08 7.41E-IO 
2.80£-10 1.83£-08 
2.46£-11 1.40£-10 
9. 75£-12 4.36£-11 
1.80£-11 3.13£-12 
1.25£-11 7.39£-13 
2.62£-12 8.43£-14 
3.00£-14 3.74£-14 
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3.66£-01 
2.97£-01 
2.87£-01 
2.08£-01 
1.46£-0 I 
1.42£-01 
8.38£-02 
4.88£-02 
3.76£-02 
2.93£-02 
2.50£-02 
1.94£-02 
1.43£-02 
1.41£-02 
1.35£-02 
9.39£-03 
8.57£-03 
8.38£-03 
6.62£-03 
6.61£-03 
4.72£-03 
4.51£-03 
4.50£-03 
4.17£-03 
3.27£-03 
3.23£-03 
3.03£-03 
2.97£-03 
2.61£-03 
1.80£-03 
5.27£-04 
4.66£-04 
1.98£-04 
1.34£-04 
1.06£-04 
9.97£-05 
3.28£-05 
1.96£-05 
9.91£-06 
7.70£-06 
2.12£-06 
9.55£-07 
4.25£-07 
2.42£-08 
7.52£-09 
6.20£-09 
5.44£-09 



 

 Information Only 

58 
67 
3 

4.63E-09 
3.37E-09 
3.38E-09 

85 2.99E-09 
42 1.71E-09 
37 1.72E-09 
25 10000 l.lSE-09 
27 10000 4.14E-10 
20 10000 3.93E-IO 
78 10000 l.86E-1 0 
79 1 0000 9 .82E-11 
23 10000 2.54E-11 
95 !0000 4.75E-ll 
94 10000 1.59E-11 
19 10000 l.56E-11 
38 10000 2.94E-12 
93 10000 2.97E-12 
10 I 0000 l.64E-12 
56 10000 l.09E-12 
59 1 0000 3 .29E-14 
12 10000 3.72E-14 

I.OJE-10 
1.3 7E-l 0 
l.37E-11 
2.16E-11 
3.89E-10 
7.74E-12 
6.25E-12 
1.40E-1 0 
8.58E-12 
1.22E-10 
3.22E-J2 
l.JOE-11 
3.24E-13 
5.36E-12 
1.21E-l3 
2.62E-13 
9.47E-14 
5.31E-14 
5.68E-14 
5.14E-15 
l.35E-15 

1.62£-10 
2.19£-10 
2.19E-11 
3.47E-11 
6.22£-10 
1.24£-11 
l.OOE-11 
2.24£-10 
1.37£-11 
6.56E-28 
5.15£-12 
2.07E-11 
5.19E-13 
8.59£-12 
l.93E-13 
4.20E-l3 
l.52E-13 
8.51E-14 
9.10E-14 
8.23E-15 
2.16E-15 

4.99E-12 
8.91E-14 
1.97E-14 
l.99E-12 
1.19E-12 
1.61E-14 
1.57E-14 
7.52E-14 
2.63E-13 
2.41E-13 
6.93E-15 
1.11E-15 
6.27E-16 
2.71E-14 
2.58E-16 
2.72E-15 
1.18E-15 
3.86E-15 
l.69E-16 
3.01E-17 
l.84E-18 

1.56E- 13 
5.10E-14 
2.45E-14 
7.15E-14 
9.19E-14 
2.00E-14 
1.96E-14 
6.46E-15 
1.41E-14 
l.84E-11 
3.58E-16 
1.03E-15 
7.81E-16 
1.15E-15 
3.22E-16 
2.02E-16 
7.36E-17 
3.73E-17 
4.08E-17 
l.O!E-18 
2.29E-18 

6 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4 7 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
65 I 0000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
71 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
73 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
77 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
99 !0000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.18. s6 at 1000 years. 

vector time 

28 I 0000 I. 1.23E+OO 
54 !0000 I.OSE+OI 2.80E+OO 

EPA3BHRC 
238Pu 

8.85E-05 
1.71E-04 

72 10000 8.95E+OO 1.15E+OO 6.43E-05 
80 10000 9.5JE+OO 2.62E-OI 1.47E-05 
51 10000 5.77E+OO 5.22E-OI 1.42E-05 
57 10000 2.96E+OO 2.15E+OO 1.44E-04 
81 10000 2.22E+OO l.67E+OO 9.18E-05 
49 I 0000 3 .87E+OO 2.57E-02 6.82E-07 
55 3.22E+OO 6.30E-01 3.57E-05 
5 3 .42E+OO 3.45E-O 1 1.68E-05 

74 2.96E+OO 5.26E-01 3.05E-05 
88 3.1 IE+OO 1.13E-OI 8.06E-06 

2.77£+00 1.03E-01 4.93E-06 
1.1 1E+OO 1.75E+OO 9.43E-05 

l.OSE-02 
!.26E-02 
7.37E-03 
8.50E-03 
9.09E-03 
l.32E-03 
5.88E-05 
3.67E-03 
5.24E-03 
9.89E-03 
2.15E-04 
3.54E-03 
l.30E-02 
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I .70E-02 
I .47£-02 
6.10E-03 
7.49E-03 
I .49E-02 
4.97E-03 
2.83E-03 
S.OOE-03 
8.00E-03 
7.83E-03 
8.64E-03 
4.73E-03 
4.42E-03 

4.90E-09 
3.72E-09 
3.4IE-09 
3.05E-09 
2.72E-09 
l.74E-09 
1.17E-09 
7.78E-IO 
4.1 6E-l 0 
3.27E-10 
1.07E-l 0 
5.92E-II 
4.84E-1 I 
2.99E-I 1 
l.59E- I I 
3.63E-12 
3.22E-12 
l.78E-12 
l.23E-12 
4.63E-14 
4.07E-14 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

l.33E+OI 
l.OIE+Ol 
9.79E+OO 
6.30E+OO 
5.13E+OO 
3.90E+OO 
3.89E+OO 
3.86E+OO 
3.78E+OO 
3.50E+OO 
3.23E+OO 
2.88E+OO 
2.88E+OO 



 

 Information Only 

66 10000 2.32£ +00 2. 70E-O I 
29 10000 1.27£+00 7.57E-02 
64 I 0000 1.25E+OO 6.88E-02 
30 10000 8.64E-OI 1.41£-01 
60 10000 9.54E-OI 2.50E-02 
50 I 0000 8.05E-O I 2.43E-02 
82 10000 6.49E-OI 6.79E-02 
87 I 0000 6.17E-O I 4.23E-03 
17 I 0000 4.83E-01 2.63E-02 
97 10000 4.08£-01 3.85E-02 
63 10000 3.05E-OI 8.80E-02 
86 I 0000 2. 73E-O I 1.08E-02 
16 I 0000 2.54E-O I 1.99E-02 
43 10000 1.67E-OI 7.56E-02 
33 10000 1.96E-OI 8.64E-03 
40 10000 1.44E-01 6.50E-04 
32 10000 1.32E-01 1.58E-03 
39 10000 7.67E-02 3.38E-03 
21 10000 4. 73E-02 
22 I 0000 1.07E-02 
91 I 0000 6.04E-03 
13 10000 2.43E-02 
75 I 0000 1.67E-02 
3 5 I 0000 1.40E-02 
52 10000 1.39E-02 
46 10000 1.3 5E-02 
I 10000 9.24E-03 

90 10000 8.53E-03 
61 10000 7.32E-03 
I 00 10000 6.51E-03 
34 10000 6.39E-03 
16 10000 4.62E-03 
15 I 0000 4.46E-03 
96 10000 4.39E-03 
45 10000 3.35E-03 
8 10000 3.22E-03 

31 10000 2.90£-03 
2 10000 2.71E-03 
7 10000 2.93E-03 

69 10000 2.53E-03 
24 10000 I. 77E-03 
9 10000 5.06E-04 

44 10000 4.48E-04 
48 10000 I. 92E-04 
89 10000 1.1 7E-04 

10000 1.04E-04 
10000 9.90E-05 

1.28E-03 
1.97E-02 
2.14E-02 
5.99E-04 
8.25E-04 
2.62E-04 
lJIE-04 
3.96E-05 
7.79E-05 
1.15E-05 
7.27E-04 
7.79E-05 
1.87E-04 
7.50E-05 
2.88E-05 
8.14E-05 
1.27E-04 
3.46E-05 
2.98E-04 
2.85E-04 
2.93E-05 
7.29E-05 
2.15E-05 
1.69E-05 
1.49E-05 
4.47E-06 
1.82E-06 
1.39E-06 
3.25E-07 

1.37£-05 
4.92£-06 
4.96£-06 
1.68£-06 
9.33£-07 
1.12£-06 
8.91E-06 
6.78E-07 
6.07E-07 
4.70E-06 
2.63£-07 
3.87£-07 
2.58E-07 
3.74E-06 
1.50E-06 
1.33E-07 
3.91E-07 
4.36E-07 
4.56E-07 
5.82E-07 
9.72E-06 
2.22E-07 
I.OOE-07 
1.26£-07 
4.66£-08 
1.12E-08 
2.26E-08 
4.00E-09 
2.33E-07 
2.18E-08 
5.80E-08 
2.75E-08 
1.79E-08 
3.59E-08 
2.10E-09 
4.59E-09 
1.09E-07 
1.77E-07 
I.67E-08 
3.40E-08 
1.33E-08 
6.61E-09 
9.24E-09 
2. 78E-09 
4.13E-09 
6.59E-IO 
2.02E-IO 

1.97£-03 
4.27E-03 
9.87E-05 
4.58E-03 
4.58E-05 
4.91E-05 
3.44E-04 
1.24£-06 
1.96£-03 
2.05E-03 
1.34E-03 
1.72E-05 
4.18E-05 
7.41E-04 
1.61E-06 
2.12E-06 
4.94E-06 
4.62E-06 
2.42£-05 
4.14£-04 
4.53E-05 
9.42£-07 
1.67E-06 
3.26E-07 
2.88E-07 
5.34E-08 
1.25E-07 
3.85E-08 
1.95E-05 
2.28E-07 
2.27£-07 
1.42E-07 
7.71E-07 
I. 72E-07 
3.63£-07 
8.16E-08 
7.63E-08 
1.63E-06 
6.34E-08 
7.50E-08 
3.50E-08 
1.68E-06 
9.24E-09 
2.09E-09 
5.36E-09 
2.66E-09 
4.85E-IO 
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3.08£-03 
3.99£-03 
4.39E-03 
3.76E-03 
2.51E-03 
2.64E-03 
6.53£-04 
2.42E-05 
3.38£-03 
3.30£-04 
6.69£-04 
9.82E-04 
2.94E-03 
1.43£-03 
1.59E-04 
8.01E-05 
1.32E-04 
1.20E-04 
1.39E-05 
3.26£-04 
4.84E-06 
1.40E-05 
9.33E-05 
4.69£-06 
4.34£-06 
8.22£-07 
2.23E-06 
5. 75E-07 
2.17£-06 
3.58£-06 
3.47E-06 
2.12£-06 
2.11E-07 
2.51E-06 
2.14£-05 
l.SIE-06 
1.14£-06 
8.98£-07 
1.27£-06 
1.08£-06 
4.86E-07 
9.74£-08 
1.28£-07 
2.90E-08 
2.70£-07 
3.85E-08 
6.74£-09 

2.60E+OO 
1.35E+OO 
1.33E+OO 
l.OIE+OO 
9.82E-OI 
8.32E-OI 
7.18E-OI 
6.21E-OI 
5.15E-OI 
4.48E-Ol 
3.95E-OI 
2.85£-01 
2.77E-OI 
2.45E-OI 
2.05E-OI 
1.44E-OI 
1.34E-OI 
8.02E-02 
4.86E-02 
3.11E-02 
2.75£-02 
2.49£-02 
1.77£-02 
1.43E-02 
1.40E-02 
1.35E-02 
9.32E-03 
8.54E-03 
8.06E-03 
6.60E-03 
6.58E-03 
4.70E-03 
4.49E-03 
4.48E-03 
3.49E-03 
3.25E-03 
3.20E-03 
2.99E-03 
2.96E-03 
2.60E-03 
1.79E-03 
5.24E-04 
4.63E-04 
1.97E-04 
1.19E-04 
I.OSE-04 
9.93E-05 



 

 Information Only 

41 10000 3.22E-05 3.98E-07 1.4 7E-1 0 8.05E-1 0 1.20E-08 3.26E-05 
14 10000 1.90E-05 4.55E-07 3.07E-10 3.10E-10 4.30E-09 1.95E-05 
92 7.88E-06 8.74E-07 1 .53E-07 5.44E-09 1.37E-09 8.91E-06 
84 7.12E-06 4.92E-07 3.05E-10 1.56E-08 1.82E-09 7.63E-06 
4 1.60E-06 9.41E-08 5.62E-12 2.56E-10 1.75E-08 1.71E-06 

70 9.29E-07 2.07E-08 1.28E-ll 2.48E-ll 3.44E-10 9.50E-07 
36 3.97E-07 1.94E-08 1.64E-10 l.OIE-11 1.27E-l0 4.17E-07 
76 2.25E-08 1.43E-09 1.07E-ll l.82E-11 7.71E-l2 2.39£-08 
68 7.05E-09 3.68E-10 2.90£-11 1.26E-11 1.81E-12 7.46£-09 
62 3.53£-09 1.02E-09 1.64£-09 2.62E-12 8.43£-14 6.20£-09 
11 5.40£-09 1.54E-ll 2.47£-11 3.00E-!4 3. 74£-14 5.44£-09 
58 4.63£-09 l.OIE-10 1.62£-10 4.99E-12 1.56E-13 4.90E-09 
67 3.37£-09 1.3 7E-1 0 2.19£-10 8.91£-14 S.IOE-14 3.72£-09 

0 3.38£-09 1.37£-!1 2.19£-11 1.97E-14 2.45£-14 3.41 E-09 j 

85 2.99E-09 2.!6E-11 3.47E-11 1.99£-12 7.15E-14 3.05£-09 
42 1.71£-09 3.89£-10 6.22E-10 1.19E-12 9.19£-14 2.72E-09 
37 1.72£-09 7.74£-12 1.24E-11 1.61E-14 2.00E-14 1.74E-09 
25 l.ISE-09 6.25£-12 l.OOE-11 1.57£-14 1.96£-14 1.17E-09 
27 4.14E-10 1.40E-10 2.24£-10 7.52E-14 6.46E-15 7.78£-10 
20 3.93£-10 8.58E-12 1.37E-ll 2.63£-13 1.41E-14 4.16E-10 
78 1.33E-10 1.06E-10 3.94£-30 2.08£-13 1.64E-ll 2.55£-10 
79 9.82£-11 3.22£-12 5.15E-12 6.93E-15 3.58£-16 1.07E-l 0 
23 2.54£-11 1.30£, II 2.07E-ll 1.11£-15 1.03£-15 5.92£-11 
95 4.75£-11 3.24E-13 5.19E-13 6.27E-16 7.81£-16 4.84£-11 
94 1.59£-11 5.36E-12 8.59E-12 2.71£-14 l.ISE-15 2.99£-11 
19 1.56£-11 1.2!E-13 1.93£-13 2.58E-16 3.22£-16 1.59£-11 
38 2.94£-12 2.62£-13 4.20E-13 2.72E-15 2.02E-16 3.63£-12 
93 2.97£-12 9.47£-14 1.52E-13 1.18£-15 7.36£-17 3.22£-12 
10 1.64£-12 5.31E-14 8.51E-14 3.86E-15 3.73£-17 1.78£-12 
56 1.09£-12 5.68£-14 9.10E-14 l.69E-16 4.08£-17 1.23£-12 
59 3.29£-!4 5.14£-15 8.23E-15 3.01£,17 1.01E-18 4.63E-14 
12 10000 3.72E-14 1.35E-15 2.16E-15 1.84E-18 2.29E-!8 4.07E-14 
6 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

47 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
65 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
71 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
73 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
77 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
99 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.19. s6 at 2000 years. 

EPA3BHRC 
241Am 239Pu 238Pu 230Th 

4.48E+OO 2.60E+OO 6.54E-08 9. 
5.28E+OO 1.16E+OO 3.41E-08 5.14E-04 2.37E-02 6.47E+OO 
4.06E+OO 1.07E+OO 2.47E-08 1.18E-02 1.58E-02 5.15E+OO 
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 Information Only 

57 
80 
81 
51 
55 
74 
88 
5 

83 
53 
66 
49 
64 
29 
30 
82 
50 
60 
97 
17 
63 
26 
43 
87 
33 
86 
40 
32 
39 
21 
91 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
!0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

2.25E+OO 
3.14E+OO 
1.51E+OO 
2.47E+OO 
2.03E+OO 
2.11E+OO 
2.30E+OO 
2.06E+OO 
7.09E-O I 
1.62E+OO 
1.4JE+OO 
1.30E+OO 
1.03E+OO 
9.31E-OI 
5.04E-OI 
5.63E-OI 
5.85E-Ol 
5.72E-01 
3.26E-Ol 
3.03E-OI 
1.96E-OI 
2.38E-OI 
1.28E-OI 
1.87E-O I 
1.79E-OI 
1.70E-01 
1.29E-01 
l.l9E-Ol 
6.47E-02 
4.63E-02 
5.92E-03 

13 10000 2.38E-02 
22 10000 9.3 8E-03 
75 10000 1.55E-02 
35 10000 1.3 7E-02 
52 10000 1.36E-02 

10000 7.96E-03 
61 10000 7.06E-03 
46 10000 7 .15E-03 
I 00 10000 6.3 7E-03 
34 I 0000 6.25E-03 
90 10000 5.93E-03 
16 10000 4.53E-03 
15 10000 4.38E-03 
96 10000 4.31 E-03 
8 10000 3 .I OE-03 

31 10000 2.84E-03 

2.01E+OO 
2.39E-Ol 
l.52E+OO 
4.87E-Ol 
5.76E-OI 
4.89E-OI 
!.06E-O I 
3.16E-Ol 
!.64E+OO 
9.57E-02 
2.42E-Ol 
2.42E-02 
6.32E-02 
7.01E-02 
1.27E-O 1 
6.21E-02 
2.18E-02 
2.27E-02 
3 .75E-02 
2.34E-02 
8.72E-02 
1.57E-02 
6.63E-02 
4.18E-03 
5.78E-03 
9.73E-03 
5.53E-04 
1.56E-03 
3.34E-03 
l.27E-03 
2.12E-02 
5.93E-04 
!.17E-02 
7.12E-04 
2.60E-04 
1.30E-04 
7.71E-05 
7.19E-04 
3.92E-05 
7.71E-05 
1.85E-04 
!.BE-05 
7.42E-05 
2.85E-05 
8.06E-05 
3.42E-05 
2.95E-04 

5.50E-08 
5.63E-09 
3.55E-08 
5.44E-09 
1.37E-08 
l.l7E-08 
3.09E-09 
6.45E-09 
3.61E-08 
l.93E-09 
5.25E-09 
2.61E-l0 
1.90E-09 
1.89E-09 
6.42E-l0 
3.44E-09 
4.29E-l 0 
3.57E-l0 
1.80E-09 
2.32E-l 0 
3.40E-l0 
9.90E-ll 
1.43E-09 
3.14E-IO 
5.75E-l0 
1.48E-l0 
5.11E-ll 
1.50E-IO 
I .67E-10 
l.75E-l0 
3.76E-09 
8.51E-ll 
2.23E-IO 
3.84E-Il 
4.83E-I I 
1.88E-ll 
8.66E-12 
l.44E-10 
4.28E-l2 
8.37E-l2 
2.22E-ll 
1.53E-12 
l.SOE-11 
7.39E-12 
1.38E-II 
2.13E-12 
4.19E-Il 

8.55E-03 
6.73E-03 
1.20E-03 
7.95E-03 
3.36E-03 
9.21E-03 
2.03E-04 
4.81E-03 
1.22E-02 
3.30E-03 
1.77E-03 
5.55E-05 
9.09E-05 
3.96E-03 
4.14E-03 
3.15E-04 
4.42E-05 
4.17E-05 
2.0IE-03 
1.74E-03 
1.33E-03 
3.31E-05 
6.51E-04 
1.24E-06 
1.07E-06 
1.55E-05 
1.81E-06 
4.91E-06 
4.59E-06 
2.41E-05 
4.50E-05 
9.36E-07 
2.46E-04 
l.44E-06 
3.24E-07 
2.86E-07 
l.25E-07 
1.94E-05 
5.31E-08 
2.26E-07 
2.25E-07 
3.83E-08 
I .41E-07 
7.66E-07 
l.71E-07 
8.11E-08 
7.58E-08 
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l.65E-02 
6.25E-03 
5.05E-03 
8.13E-03 
5.29E-03 
8.41E-03 
9.64E-03 
8.27E-03 
4.74E-03 
5.01E-03 
3.05E-03 
3.08E-03 
4.61E-03 
4.24E-03 
3.73E-03 
7.02E-04 
2.61E-03 
2.53E-03 
4.32E-04 
3.27E-03 
8.16E-04 
2.43E-03 
1.36E-03 
3.83E-05 
8.60E-05 
9.71E-04 
7.19E-05 
1.85E-04 
1.70E-04 
2.47E-05 
8.76E-06 
2.50E-05 
1.96E-04 
8.63E-05 
8.51E-06 
7.69E-06 
3.67E-06 
3.60E-06 
l.44E-06 
6.22E-06 
6.11E-06 
1.03E-06 
3.77E-06 
3.90E-07 
4.52E-06 
2.44E-06 
2.03E-06 

4.29E+OO 
3.39E+OO 
3.04E+OO 
2.97E+OO 
2.61E+OO 
2.61E+OO 
2.42E+OO 
2.39E+OO 
2.37E+OO 
l.73E+OO 
l.66E+OO 
1.33E+OO 
1.09E+OO 
l.OIE+OO 
6.39E-Ol 
6.26E-Ol 
6.09E-Ol 
5.97E-OI 
3.66E-OI 
3.32E-OI 
2.86E-01 
2.56E-Ol 
1.97E-OI 
1.91E-OI 
1.85E-01 
1.80E-01 
1.30E-Ol 
1.20E-OI 
6.82E-02 
4.76E-02 
2.71E-02 
2.44E-02 
2.15E-02 
1.63E-02 
1.40E-02 
1.38E-02 
8.04E-03 
7.80E-03 
7.19E-03 
6.45E-03 
6.44E-03 
5.94E-03 
4.61E-03 
4.4!E-03 
4.39E-03 
3.14E-03 
3.14E-03 



 

 Information Only 

1 I 0000 2.66£-03 2.82£-04 
7 I 0000 2.88E-03 2.90E-05 

69 I 0000 2.48E-03 7.2I E-05 
45 IOOOO 2.40E-03 1.1 OE-04 
24 10000 1.74E-03 2.13E-05 
9 10000 4.96E-04 1.67E-05 
44 10000 4.40E-04 1.47E-05 
48 10000 l.89E-04 4.42£-06 
98 10000 L02E-04 1.38E-06 
I8 10000 9.72E-05 3.22E-07 
89 IOOOO 9.26E-05 1.68£-06 
41 10000 3.16£-05 3.94£-07 
14 I 0000 1.87£-05 4.50£-07 
92 10000 7.81£-06 8.65£-07 
84 10000 6.99£-06 4.87£-07 
4 10000 1.1 OE-06 8.02E-08 
70 10000 9.12E-07 2.04E-08 
36 10000 3.9IE-07 1.92E-08 
76 I 0000 2.2IE-08 I.42E-09 
68 IOOOO 6.93E-09 3.64E-IO 
II IOOOO 5.39E-09 L54E-II 
58 10000 4.63£-09 l.01E-10 
62 IOOOO 3.52E-09 1.02£-09 
67 IOOOO 3.36£-09 1.37E-10 
3 IOOOO 3.38E-09 1.37E-1I 

85 I 0000 2.98£-09 2.I7E-I1 
42 IOOOO 1.71£-09 3.88E-IO 
37 10000 1.72£-09 7.75E-I2 
25 10000 l.ISE-09 6.24E-I2 
27 10000 4.14E-10 I.40E-IO 
20 IOOOO 3.93E-IO 8.60E-I2 
78 IOOOO 8.79E-II 7.96E-II 
79 10000 9.82E-l I 3.22E-12 
23 10000 2.54E-1I L30E-I1 
95 IOOOO 4.74E-II 3.24£-13 
94 IOOOO 1.59E-II 5.37E-I2 
I9 10000 1.56E-II 1.21£-13 
38 10000 2.94E-12 2.62£-13 
93 10000 2.97E-12 9.48E-I4 
IO 10000 1.64£-12 5.32E-I4 
56 10000 1.08E-12 5.66E-14 
59 10000 3.29E-14 5.14£-15 

7.!4E-II 
6.55E-I2 
l.JIE-II 
8.19E-I3 
5.13E-I2 
1.59E-II 
3.58E-I2 
!.23E-I2 
2.82E-I3 
2.18E-13 
2.18£-11 
5.63£-14 
3.22E-12 
3.28E-IO 
1.17£-13 
8.75E-13 
4.91E-15 
3.05E-11 
3.79£-12 
1.55E-11 
1.20£-13 
L78E-II 
2.95E-11 
3.54E-11 
1.38E-11 
5.62£-13 
5.30£-12 
3.26£-12 
I.86E-14 
1.22£-10 
6.19E-12 
l.SIE-33 
5.15E-12 
1.70E-11 
5.80£-15 
131E-12 
1.93£-13 
3.79E-13 
3.13£-14 
4.79E-I4 
5.20E-17 
8.23E-I5 

1.62E-06 
6.30E-08 
7.45E-08 
3.15E-07 
3.48E-08 
1.67E-06 
9.I8E-09 
2.08£-09 
2.65E-09 
4.82£-10 
4.97£-09 
8.00E-1 0 
3.08E-IO 
5.51E-09 
1.55E-08 
2.18E-10 
2.46E-11 
l.OOE-11 
1.81E-11 
1.26£-11 
3.60E-14 
5.89E-I2 
3.14E-12 
1.04E-13 
2.12E-14 
2.39E-12 
1.42E-12 
1.85E-14 
1.89E-14 
8.22E-14 
2.92E-13 
1.57E-13 
6.93E-15 
l.ISE-15 
7.52E-16 
3.18£-14 
2.58E-16 
2.77E-15 
L37E-15 
4.21E-I5 
2.03E-16 
3.01E-17 

1.66E-06 
1.98E-06 
1.96E-06 
1.99E-05 
8.97E-07 
1.74E-07 
2.37E-07 
5.36E-08 
6.97E-08 
L24E-08 
2.82E-07 
2.14E-08 
7.94E-09 
3.75E-09 
3.36£-09 
l.59E-08 
6.36E-10 
2.47£-10 
1.42E-11 
3.34E-12 
3 .91E-13 
1.38E-12 
7.34£-13 
3.42£-13 
5.96£-14 
5.52£-13 
8.98£-13 
l.OSE-13 
2.20£-13 
1.89£-14 
4.45E-14 
l.JOE-11 
3.58£-16 
1.69£-15 
7.38£-15 
7.23£-15 
3.22£-16 
2.49£-16 
4.23E-16 
1.21E-I6 
5.22E-16 
L01E-18 

12 10000 3.72£-14 1.35£-15 2.!6E-15 1.84£-18 2.29£-18 
6 I 0000 O.OOE+OO 

47 10000 O.OOE+OO 
65 10000 O.OOE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

71 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
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2.94E-03 
2.91E-03 
2.55E-03 
2.53E-03 
1.76E-03 
5.14E-04 
4.55E-04 
1.93E-04 
1.03E-04 
9.76E-05 
9.45E-05 
3.20£-05 
1.91£-05 
8.69E-06 
7.50E-06 
1.19E-06 
9.33E-07 
4.11E-07 
2.35£-08 
7.32E-09 
5.40£-09 
4.75E-09 
4.58£-09 
3.53£-09 
3.40E-09 
J.OIE-09 
2.10E-09 
1.73E-09 
1.16E-09 
6.76E-IO 
4.08E-10 
1.81E-10 
1.07E-I 0 
5.54£-11 
4.78E-11 
2.26E-I1 
1.59E-11 
3.59£-12 
3.09£-12 
L75E-12 
1.14E-12 
4.63E-14 
4.07E-14 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 



 

 Information Only 

"' 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE~oo O.OOE.LOO O.OOE+OO /.J 

77 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
99 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Table C.20. s6 at 4000 years. 

EPA4BHRC EPA5BHRC EPATBHRC 
23oTh Total- All MB 

54 1.92E-02 2.46E+OO 
57 1.83E-02 2.00E+OO 
83 1.07E-01 1.38E+OO 5.30E-15 4.85E-03 1.50E+OO 
81 1.46E-01 1.21E+OO -5.65E-13 9.61E-04 4.81E-03 1.36E+OO 
28 2.50E-Ol 1.03E+OO 4.99E-15 4.56E-04 2. 75E-02 1.3IE+OO 
72 2.29E-01 9.01E-01 -4.65E-13 9.98E-03 1.67E-02 1.16E+OO 
55 1.78E-01 5.13E-01 -4.12E-08 3.01E-03 6.28E-03 7.01E-01 
74 1.91E-Ol 4.12E-Ol 1.71E-15 7.81E-03 8.88E-03 6.20E-Ol 
51 1.47E-01 4.15E-Ol -1.92E-08 6.81E-03 8.74E-03 5.78E-Ol 
5 1.76E-Ol 2.58E-Ol 9.46E-16 3.94E-03 8.18E-03 4.46E-Ol 

80 1.68E-Ol 1.91E-Ol -5.53E-14 5.42E-03 6.01E-03 3.71E-Ol 
88 2.18E-Ol 9.23E-02 4.53E-16 1.78E-04 l.OSE-02 3.21E-Ol 
66 1.07E-O I 1.86E-Ol 7.69E-16 1.37E-03 2.74E-03 2.97E-Ol 
64 1.60E-Ol 5.22E-02 -9.97E-12 7.54E-05 4.70E-03 2.17E-Ol 
53 1.18E-O I 8.02E-02 -1.06E-13 2.77E-03 5.15E-03 2.06E-OI 
29 1.39E-Ol 5.83E-02 2.76E-16 3.31E-03 4.36E-03 2.05E-Ol 
30 S.IOE-02 9.77E-02 -1.87E-l 0 3.19E-03 3.33E-03 1.55E-Ol 
82 8.17E-02 5.27E-02 -1.53E-ll 2.69E-04 7.87E-04 1.35E-Ol 
63 2.24E-02 8.14E-02 -3.67E-09 1.25E-03 9.98E-04 1.06E-Ol 
50 10000 8.33E-02 I.69E-02 6.28E-17 3.42E-05 2.36E-03 1.03E-O I 
49 10000 7.35E-02 2.09E-02 J.83E-17 4.8JE-05 3.31E-03 9.78E-02 
43 10000 3.66E-02 4.79E-02 2.10E-16 4. 71E-04 1.11E-03 8.61E-02 
97 10000 4.56E-02 3.57E-02 2.64E-16 1.92E-03 6.05E-04 8.39E-02 
60 10000 6.29E-02 1.75E-02 5.24E-17 3.23E-05 2.27E-03 8.28E-02 
17 10000 5.27E-02 1.74E-02 3.41E-17 1.30E-03 2.78E-03 7.41E-02 
26 10000 3.68E-02 8.05E-03 1.45E-17 1.70E-05 1.29E-03 4.61E-02 
32 10000 3.18E-02 1.51E-03 2.20E-17 4.77E-06 2.70E-04 3.35E-02 
" 10000 2.84E-02 4.63E-03 -1.92E-10 8.62E-07 8.45E-05 3.31E-02 00 

86 2.24E-02 7.40E-03 2.17E-17 l.lSE-05 8.56E-04 3.06E-02 
91 3.26E-03 2.07E-02 -3.34E-08 4.45E-05 1.56E-05 2.41E-02 
39 1.86E-02 3.28E-03 2.45E-17 4.54E-06 2.57E-04 2.2IE-02 
87 1.11E-02 4.10E-03 4.61E-17 1.22E-06 6.27E-05 1.52E-02 
21 1.23E-02 !.24E-03 2.56E-17 2.38E-05 4.35E-05 1.36E-02 
40 1.19E-02 4.46E-04 -8.44E-IO 1.46E-06 7.23E-05 1.24E-02 
13 8.75E-03 5.81E-04 -4.62E-13 9.25E-07 4.42E-05 9.38E-03 
75 6.23E-03 4.79E-04 5.63E-18 9.72E-07 6.34E-05 6.78E-03 
35 5.32E-03 2.54E-04 7.09E-18 3.20E-07 1.52E-05 5.59E-03 

3.69E-03 1.27E-04 -1.4 7E-09 2.83E-07 1.35E-05 3.83E-03 
10000 1.97E-03 1.67E-03 -1.45E-08 3.49E-05 2.22E-05 3.70E-03 
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61 10000 I. 73E-03 
34 10000 1.89E-03 
96 I 0000 1. 98E-03 
100 10000 l.71E-03 
16 1 0000 1.51 E-03 

10000 9.10E-04 
2 10000 6.85E-04 

3 1 10000 6. 64 E-04 
69 10000 6.64E-04 
15 10000 6.42E-04 
8 10000 5.95E-04 
7 10000 5.45E-04 

46 10000 5.29E-04 
45 10000 3.87E-04 
90 10000 4.63E-04 
24 10000 3.53E-04 
9 10000 l.26E-04 
44 10000 7.81E-05 
48 10000 5.78E-05 
98 10000 4.88E-05 
89 10000 4.23E-05 
18 10000 2.43E-05 
14 10000 1.33E-05 
41 10000 l.06E-05 
92 10000 6.51E-06 
84 10000 4.99E-06 
70 10000 6.51E-07 
4 10000 5.41E-07 

36 10000 2.89E-07 
76 10000 l.SSE-08 
68 10000 5 .03E-09 
58 10000 4.35E-09 
62 10000 3 .33E-09 
II I 0000 4.49E-09 
67 10000 3.21E-09 
3 10000 3.29E-09 

85 10000 2.84E-09 
42 10000 1.60E-09 
3 7 10000 1.65E-09 
25 10000 1.07E-09 
20 10000 3.82E-10 
78 10000 2.94E-11 
95 10000 4.47E-11 
23 10000 2.48E-11 
19 10000 1.53E-11 

10000 2.85E-12 
10000 9.92E-13 

7.05E-04 -2.67E-11 1.91 E-05 
1.81E-04 3.26E-18 2.23E-07 
7.90E-05 -3.38E-12 1.69E-07 
7 .56E-05 1.23E-18 2.23E-07 
7.28E-05 -5.98E-14 l.39E-07 
7.56E-05 1.27E-18 1.23E-07 
2. 76E-04 -1.05E-08 1.60E-06 
2.89E-04 -5.06E-10 7.49E-08 
7.07E-05 -3.62E-09 7.36E-08 
2.80E-05 -1.91E-10 7.57E-07 
3.36E-05 3.13E-19 8.02E-08 
2.61E-05 -4.62E-09 5.70E-08 
3.84E-05 6.28E-19 5.25E-08 
7.80E-05 -3.25E-10 2.24E-07 
1.11E-05 2.25E-19 3.78E-08 
2.08E-05 -2.30E-11 3.44E-08 
J.64E-05 -6.92E-13 l.65E-06 
1.44E-05 -2.08E-09 9.07E-09 
4.34E-06 -6.89E-09 2.05E-09 
1.35E-06 4.14E-20 2.62E-09 
1.38E-06 3.22E-18 4.10E-09 
3.15E-07 -1.33E-10 4.76E-10 
4.41E-07 -2.01E-12 3.04E-10 
3.86E-07 8.25E-21 7.90E-10 
8.47E-07 4.83E-17 5.44E-09 
4.77E-07 1.72E-20 1.53E-08 
2.00E-08 7.21E-22 2.43E-11 
5.21E-08 1.29E-19 1.42E-10 
l.SSE-08 -7.16E-14 9.91E-12 
1.39E-09 5.59E-19 1.79E-11 
3.57E-IO 2.29E-18 1.25E-11 
9.90E-11 -3.39E-11 6.13E-12 
l.OOE-09 4.33E-18 3.!1E-12 
J.39E-11 -3.89E-10 1.29E-13 
1.34E-10 -1.55E-12 1.06E-13 
1.34E-11 2.04E-18 2.34E-14 
2.12E-11 -4.77E-12 2.42E-12 
3.80E-IO 7.77E-19 1.41E-12 
7.58E-12 -5.31E-12 2.05E-14 
6.11E-12 2.74E-21 1.86E-14 
8.43E-12 9.13E-19 3.12E-13 
2.93E-11 O.OOE+OO 5.79E-14 
3.17E-13 8.52E-22 7.44E-16 
1.28E-11 -1.55E-12 1.34E-15 
1.19E-13 2.85E-20 3.08E-16 
9.29E-14 4.62E-21 1.40E-15 
5.54E-14 7.63E-24 2.00E-16 
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6.11E-06 
1.07E-05 
8.03E-06 
J.OSE-05 
6.65E-06 
6.16E-06 
2.98E-06 
3.58E-06 
3.49E-06 
7.02E-07 
4.06E-06 
2.68E-06 
2.53E-06 
1.59E-05 
1.81E-06 
1.61E-06 
3.09E-07 
4.26E-07 
9.63E-08 
1.24E-07 
2.80E-07 
2.24E-08 
1.43E-08 
3.78E-08 
7.90E-09 
6.05E-09 
1.14E-09 
1.15E-08 
4.55E-10 
2.56E-11 
6.16E-12 
5.30E-12 
2.62E-12 
8.79E-12 
l.51E-12 
6.34E-13 
2.29E-12 
2.94E-12 
6.76E-13 
6.50E-13 
3.74E-13 
5.15E-12 
2.48E-14 
2.69E-14 
7.94E-15 
2.11E-15 
1.41E-15 

2.46E-03 
2.08E-03 
2.06E-03 
1.80E-03 
1.59E-03 
9.92E-04 
9.66E-04 
9.57E-04 
7.38E-04 
6.71E-04 
6.33E-04 
5. 73E-04 
5.70E-04 
4.81 E-04 
4.76E-04 
3.75E-04 
1.44E-04 
9.29E-05 
6.22E-05 
5.03E-05 
4.39E-05 
2.47E-05 
1.38E-05 
l.lOE-05 
7 JSE-06 
5.49E-06 
6.73E-07 
6.05E-07 
3.09E-07 
1.72E-08 
5.41E-09 
4.43E-09 
4.34E-09 
4.13E-09 
3.34E-09 
3.30E-09 
2.86E-09 
1.99E-09 
1.65E-09 
1.08E-09 
3.91E-10 
6.39E-11 
4.50E-11 
3.61E-ll 
1.54E-11 
2.94E-12 
1.05E-12 



 

 Information Only 

59 10000 3.22£-14 5.06£-15 1.22£-2 I 3.58E-1 7 2.49E- I 7 3.73£-14 
6 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

47 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
71 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
73 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
77 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
12 - I.08E- I I -3.IOE-13 -9.87£-1 1 l.67E-14 1.35£-12 -1.08£-l 0 
27 3.94£-10 !.35E-IO -7.23£-10 1.3 7E- 13 4.39£-13 -1.94£- I 0 
38 -3.33£- I I -2.30£-12 -8.11£-10 1.04£-12 5.03£-12 -8.41£-10 
10 -9.34£-11 -2.38£-12 -7.73£-10 6.95£-12 4.37£-12 -8.58£-10 
94 -7.91£-12 -9.22£-13 -1.96£-09 1.26£-12 3.42£-12 -1.97£-09 
79 -7.71£-09 -2.00£-10 -6.44£-08 1.7IE-I I 5.76£-11 -7.22£-08 

Table C.21. s6 at 6000 years. 

EPA3BHRC A4BHRC EPA5BHRC EPATBHRC 
24'Am 239Pu 238Pu 234u 

10000 I 7E-02 1.76£+00 1.40£-2 I 6.66£-03 
57 10000 3. 15E-02 1.45£+00 -4:4JE-II 6.21£-03 I .83£-02 1.50E+OO 
83 10000 2.13£-02 J.OIE+OO 7.76£-22 7.61£-03 4.08£-03 1.04E+OO 
28 IOOOO 3.2\E-02 8.8 I E-0 I 7.3 IE-22 3.93£-04 2.87E-02 9.42E-OI 
8I 10000 2.45E-02 9.07E-OI -6.00£-13 7.22£-04 4. !4E-03 9.36E-OI 
72 10000 3.IOE-02 7.26E-OJ -4.88£-13 8.07£-03 1.59E-02 7.8JE-OI 
55 10000 2.79£-02 4.83£-01 -4.40£-08 2.85£-03 7.48£-03 5.21E-Ol 
51 10000 2.6IE-02 3.46E-OI -2.05£-08 5.71£-03 8.72E-03 3.87£-01 
74 IOOOO 2.88E-02 3.32E-OI 2.5 IE-22 6.32£-03 8.47E-03 3.76E-OI 
5 IOOOO 2.76E-02 1.98E-OI 1.38£-22 3.04£-03 7.29£-03 2.36£-01 

80 10000 2.63£-02 !.43E-OI -5.85E-I4 4.07£-03 5. I 7E-03 1.79E-OI 
66 10000 1.83£-02 1.29£-01 1.13£-22 9.54E-04 2. I4E-03 1.5!E-OJ 
88 10000 3.04E-02 7.74£-02 6.63£-23 I .50E-04 !. I OE-02 1.1 9E-OI 
53 10000 2.25£-02 6.17E-02 -1.1 IE-13 2.I4E-03 4.60£-03 9.09E-02 
30 10000 !.37E-02 6.57£-02 -2.04£-10 2. I5E-03 2.5 IE-03 8.4IE-02 
29 !0000 2.39£-02 4.85£-02 4.05£-23 2.76£-03 4.33£-03 7.95E-02 
63 10000 7.39£-03 6.37E-02 -3.86£-09 9.8IE-04 9.1IE-04 7.29E-02 
64 IOOOO 2.56E-02 4.19£-02 -1.04E-I I 6.07£-05 4.45E-03 7.19£-02 
82 IOOOO 1.34£-02 5.03£-02 -1.60E-I I 2.58£-04 9.83E-04 6.49£-02 
97 10000 8.04£-03 3.36£-02 3.86£-23 1.82£-03 7.29£-04 4.42E-02 
43 10000 8.65£-03 2.92E-02 3.08£-23 2.88£-04 7.38£-04 3.88E-02 
49 IOOOO 1 .68E-02 I .60E-02 5.61£-24 3.71£-05 2.93E-03 3.58£-02 
50 IOOOO I .67£-02 I. !8E-02 9.20E-24 2.39£-05 1.85E-03 3.04E-02 
60 1.35E-02 l.l6E-02 7.67£-24 2. I4E-05 1.67£-03 2.68£-02 
17 !.25E-02 9.97E-03 4.99E-24 7.47£-04 1.73£-03 2.50E-02 

6.I9E-04 2.04E-02 -3.54£-08 4.39£-05 2.12£-05 2. I IE-02 
5.37E-03 4.72E-03 3.18E-24 7.55E-06 6.03E-04 !.07E-02 
5.44E-03 2.77E-03 2.13E-24 5.84E-06 4. I4E-04 8.63£-03 
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39 10000 4.97E-03 
33 10000 3.68E-03 
32 10000 5.83E-03 
87 10000 1.65E-03 
21 10000 2.05E-03 
40 I 0000 1.65E-03 
13 I 0000 1.34E-03 
75 10000 1.34E-03 
22 10000 2.38E-04 
61 10000 2.63E-04 
35 10000 6.56E-04 
52 10000 5.53E-04 
34 10000 4.01E-04 
96 10000 4.72E-04 
16 10000 3.47E-04 
31 10000 8.51E-05 
2 10000 8.31E-05 

100 10000 2.32E-04 
10000 1.30E-04 

69 10000 8.29E-05 
45 10000 9.19E-05 
8 I 0000 1.02E-04 

46 10000 6.84E-05 
15 10000 7. 79E-05 
7 10000 6.61E-05 

90 10000 5.86E-05 
24 10000 4.28E-05 
9 10000 1.59E-05 
44 10000 9.47E-06 
89 10000 1.49E-05 
98 10000 1.09E-05 
48 10000 7.00E-06 
18 10000 2.95E-06 
92 10000 1.94E-06 
14 I 0000 2.07E-06 
41 10000 1.83E-06 
84 10000 8.79E-07 
4 I 0000 2.32E-07 
70 I 0000 1.66E-07 
36 10000 7.27E-08 
76 10000 3.78E-09 
62 I 0000 1.78E-09 
58 10000 1.91E-09 
67 I 0000 1.35E-09 
68 I 0000 1.09E-09 
42 10000 8.38E-IO 
85 10000 1.19E-09 

3.20E-03 3.59E-24 
4.54E-03 -2.12E-1 0 
1.32E-03 3.22E-24 
4.03E-03 6.75E-24 
1.22E-03 3.75E-24 
4.38E-04 -8.94E-I 0 
5.71E-04 -5.09E-13 
J.OOE-04 8.24E-25 
l.OIE-03 -1.62E-08 
6.93E-04 -2.83E-11 
2.50E-04 1.04E-24 

4.44E-06 
8.52E-07 
4.21E-06 
1.21 E-06 
2.35E-05 
1.45E-06 
9.14E-07 
6.11E-07 
2.12E-05 
1.89E-05 
3.16E-07 

1.25E-04 -1.69E-09 2. 79E-07 
1.78E-04 4. 77E-25 2.20E-07 
7. 76E-05 -3.54E-12 1.67E-07 
7.15E-05 -6.33E-14 1.37E-07 
2.84E-04 -5.71E-10 7.41E-08 
2. 72E-04 -1.11 E-08 1.58E-06 
7.42E-05 l.SOE-25 2.21E-07 
7.43E-05 1.86E-25 1.22E-07 
6.95E-05 -3.90E-09 7.28E-08 
5.06E-05 -3.44E-10 1.46E-07 
3.30E-05 4.58E-26 7.93E-08 
3.77E-05 9.19E-26 5.19E-08 
2.75E-05 -1.99E-10 7.48E-07 
2.56E-05 -4.92E-09 5.64E-08 
1.09E-05 3.29E-26 3.74E-08 
2.05E-05 -2.41E-II 3.40E-08 
1.61E-05 -7.42E-13 1.63E-06 
1.42E-05 -2.18E-09 8.97E-09 
1.02E-06 4.71E-25 3.03E-09 
1.33E-06 6.06E-27 2.59E-09 
4.26E-06 -7 .49E-09 2.03E-09 
3.10E-07 -1.39E-10 4.71E-IO 
8.32E-07 7.08E-24 5.38E-09 
4.33E-07 -2.24E-12 3.01E-IO 
3.79E-07 1.21E-27 7.81E-IO 
4.69E-07 2.51E-27 1.51 E-08 
2.31E-08 l.89E-26 6.33E-II 
1.97E-08 1.06E-28 2.41E-ll 
1.85E-08 -7.49E-14 9.80E-12 
1.37E-09 8.19E-26 1.76E-II 
9.84E-10 6.34E-25 3.07E-12 
9.68E-I I -3.65E-I I 6.07E-12 
1.32E-IO -1.62E-12 1.05E-I3 
3.50E-10 3.36E-25 1.24E-ll 
3.73E-10 1.14E-25 I .39E-12 
2.07E-Il -5.01E-I2 2.39E-12 
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3.25E-04 
1.14E-04 
2.95E-04 
8.31E-05 
5.9!E-05 
9.71E-05 
6.0!E-05 
4.25E-05 
1.36E-05 
8.19E-06 
2.07E-05 
l.84E-05 
1.45E-05 
l.JOE-05 
9.04E-06 
4.87E-06 
4.08E-06 
1.46E-05 
8.24E-06 
4.76E-06 
1.14E-05 
5.41E-06 
3.43E-06 
9.61E-07 
3.67E-06 
2.46E-06 
2.21E-06 
4.20E-07 
5.84E-07 
2.36E-07 
l.69E-07 
1.32E-07 
3.06E-08 
1. I4E-08 
1.96E-08 
5.14E-08 
8.28E-09 
5.52E-09 
1.57E-09 
6.29E-IO 
3.51E-II 
4.20E-12 
8.62E-12 
2.48E-12 
8.50E-12 
4.64E-l2 
3.75E- 12 

8.50E-03 
8.34E-03 
7.45E-OJ 
5.76E-03 
3.36E-03 
2.I9E-03 
1.97E-03 
1.68E-03 
1.28E-03 
9.83E-04 
9.27E-04 
6.96E-04 
5.93E-04 
5.6IE-04 
4.27E-04 
3.74E-04 
3.60E-04 
3.22E-04 
2.13E-04 
1.57E-04 
1.54E-04 
1.40E-04 
l.IOE-04 
1.07E-04 
9.54E-05 
7.20E-05 
6.55E-05 
3.41E-05 
2.42E-05 
1.61E-05 
1.24E-05 
1.14E-05 
3.29E-06 
2.79E-06 
2.53E-06 
2.26E-06 
1.37E-06 
2.61E-07 
1.87E-07 
9.19E-08 
5.20E-09 
2.77E-09 
1.99E-09 
1.48E-09 
1.46E-09 
1.22E-09 
1.21E-09 
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3 10000 1.14E-09 1.32£-11 2.99£-25 2.31£-14 l.llE-12 l.lSE-09 
37 10000 5.27£-10 7.39£-12 -5.55£-12 2.03£-14 1.16£-12 5.30£-10 
25 10000 2.65£-10 5.99£-12 4.01£-28 1.84£-14 1.01£-12 2.72£-10 
20 10000 2.55£-10 8.27£-12 1.34£-25 3.09£-13 6.47£-13 2.64£-10 
?' -0 10000 1.73£-11 1.25E- I 1 -1.62£- J 2 1.32£- I 5 4.79E-14 2.82E-11 
19 10000 1.09E-ll 1.16E-13 4.18£-27 3.04£-16 1.43£-14 1.10E-11 
95 10000 8.38£-12 3.JIE-13 1.25£-28 7.35£-16 3.92E-14 8.73E-12 
93 10000 1.22£-12 9.11£-14 6.77£-28 1.39£-15 3.51£-15 l.31E-l2 
56 10000 4.58£-13 5.44£-14 1.12£-30 1.98£-16 2.15E-15 5.15E-l3 
59 10000 2.30£-14 4.96E-15 I. 78£-28 3.53£-17 4.47E-17 2.80E-14 
6 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

47 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
65 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
71 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
73 10000 O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO O.OOE+OO 
77 10000 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
78 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
99 10000 O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+00 O.OOE+OO O.OOE+OO 
12 10000 -l.l OE-1 0 -9.92£-13 -1.03£-l 0 1.68E-14 2.59£-12 -2.11£-10 
27 10000 1.70£-10 1.27£-10 -7.86£-10 1.39£-13 8.32£-13 -4.88£-10 
38 10000 -3.76£-10 -8.14£-12 -8.72£-10 1.08£-12 9.93£-12 -1.25£-09 
10 10000 -9.76£-10 -7.83£-12 -8.19£-l 0 7.08E-12 8.49£-12 -l.79E-09 
94 10000 -2.33£-10 -l.SIE-11 -2.!0E-09 1.29£-12 6.71£-12 -2.34£-09 

-7.42£-09 1.09£-11 -4.09E-10 1.30£-13 1.65E-11 -7.80£-09 
-1.99£-07 -6.53£-10 -6.81£-08 1.74E-ll l.l2E- 10 -2.68£-07 

Table C.22. s6 at 9000 years. 

vector time EPAIBHRC EPA2BHRC 
241Am n4u Total - All MB 

54 10000 l.OIE+OO 
57 10000 1.80£-02 8.80£-01 -4.66£-1 I 3.79£-03 1.37E-02 9.16E-Ol 
28 10000 1.82£-02 5.48£-01 4.01£-32 2.46E-04 2.21£-02 5.89£-01 
81 10000 l.l7E-02 4.49£-01 -6.12£-13 3.59£-04 2.47£-03 4.64£-01 
72 10000 1.77£-02 3.88£-01 -4.96E-13 4.34£-03 1.03£-02 4.21E-Ol 
83 10000 6.93E-03 2.59£-01 4.34£-32 1.96E-03 l.l6E-03 2.69£-01 
55 10000 l.SIE-02 2.38£-01 -4.50£-08 1.41£-03 4.49£-03 2.59E-01 
74 10000 1.62E-02 1.85£-01 1.38£-32 3.54£-03 5.75£-03 2.11£-01 
51 10000 1.36E-02 1.43E-Ol -2.10£-08 2.37E-03 4.37E-03 1.63E-Ol 
5 10000 1.41£-02 8.55E-02 7.62£-33 1.32E-03 3.76£-03 1.05£-01 

80 10000 1.30£-02 6.76£-02 -5.94E-14 1.93£-03 2.93£-03 8.55£-02 
88 1.74£-02 4.72£-02 3.40£-33 9.17£-05 8.24£-03 7.29E-02 
66 7.87£-03 5.89£-02 6.27£-33 4.37£-04 1.16£-03 6.84£-02 
82 7.01£-03 3.88£-02 -1.63£-ll 2.00£-04 9.83£-04 4.70E-02 

1.33£-02 2.43£-02 -1.06£-ll 3.55£-05 3.18£-03 4.09E-02 
1.08£-02 2.08£-02 2.22£-33 l.l9E-03 2.22£-03 3.51£-02 
8.83£-03 2.05£-02 -l.l3E-13 7.12£-04 1.76£-03 3.18£-02 
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97 10000 
30 10000 
91 10000 
63 10000 
43 10000 
50 10000 
49 10000 
60 10000 
1 7 10000 
33 10000 
26 10000 
39 10000 
87 10000 
32 10000 
86 10000 
2I IOOOO 
40 I 0000 
I3 IOOOO 
22 10000 
75 IOOOO 
6I 10000 
35 10000 
52 IOOOO 

3.65E-03 
3. 76E-03 
3.45E-04 
1.83E-03 
3.32E-03 
6.32E-03 
5.55E-03 
4.0IE-03 
3.52E-03 
2.09E-03 
3.06E-03 
2.62E-03 
8.98E-04 
2.92E-03 
1.18E-03 
LI5E-03 
9.23E-04 
7.5IE-04 
L27E-04 
7.04E-04 
I.43E-04 
3.65E-04 
3.09E-04 

34 I 0000 2.26E-04 
96 I 0000 2.62E-04 
3I I 0000 4.8I E-05 
2 IOOOO 4.57E-05 
16 I 0000 1.93E-04 

100 10000 I.35E-04 
1 I 0000 6.25E-05 

69 I 0000 4.63E-05 
8 10000 5.7IE-05 

46 10000 3.88E-05 
15 10000 4.29E-05 
7 IOOOO 3.63E-05 

45 10000 2.85E-05 
90 I 0000 3.30E-05 
24 IOOOO 2.36E-OS 
9 10000 8.87E-06 

44 I 0000 5 .20E-06 
48 I 0000 3. 78E-06 
98 10000 6.06E-06 
89 I 0000 3 .62E-06 
18 10000 1.61 E-06 
14 10000 LI4E-06 
92 I 0000 7.49E-07 
41 I 0000 J.02E-06 

2.05E-02 
1.66E-02 
1.99E-02 
1.64E-02 
1.23E-02 
4.50E-03 
4.49E-03 
3.47E-03 
2.58E-03 
4.42E-03 
2.33E-03 
1.69E-03 
3.44E-03 
I.OIE-03 
L16E-03 
L19E-03 
4.04E-04 
5.57E-04 
9.36E-04 
2.47E-04 
6.27E-04 
2.44E-04 
1.22E-04 

2.14E-33 
-2.1 IE-10 
-3.62E-08 
-3.94E-09 
L72E-33 
4.87E-34 
2.68E-34 
4.I5E-34 
2.61E-34 
-2.20E- 10 
6.92E-35 
L94E-34 
3.74E-34 
1.55E-34 
L76E-34 
2.10E-34 
-9.I5E-IO 
-5.29E-13 
-L69E-08 
4.56E-35 
-2.90E-I1 
5.80E-35 
-1.79E-09 

1.11 E-03 
5A3E-04 
4.32E-05 
2.54E-04 
1 .22E-04 
9.I8E-06 
1.04E-05 
6.42E-06 
1.94E-04 
8.35E-07 
4.94E-06 
2.36E-06 
1.04E-06 
3.22E-06 
1.86E-06 
2.3IE-05 
L34E-06 
8.99E-07 
1.97E-05 
5.05E-07 
1.72E-05 
3.I1E-07 
2.74E-07 

1.74E-04 2.64E-35 2.17E-07 
7.58E-05 -3.59E-12 L64E-07 
2.78E-04 -5.99E-IO 7.28E-08 
2.65E-04 - J.l3E-08 1.55E-06 
6.98E-05 -6.46E-I4 L35E-07 
7.25E-05 8.00E-36 2.I7E-07 
5.75E-05 1.03E-35 9.47E-08 
6.79E-05 -4.02E-09 7.16E-08 
2.9IE-05 L77E-36 7.04E-08 
3.69E-05 4.96E-36 5.10E-08 
2.68E-05 -2.02E-10 7.36E-07 
2.50E-05 -S.OSE-09 5.54E-08 
1.88E-05 -3.5IE-10 5.45E-08 
J.07E-05 LS6E-36 3.68E-08 
2.00E-05 -2.44E-Il 3.34E-08 
1.57E-05 -7.61E-I3 1.6IE-06 
L38E-05 -2.22E-09 8.82E-09 
4.16E-06 -7. 77E-09 1.99E-09 
L30E-06 2.16E-3 7 2.54E-09 
3.20E-07 2.57E-35 9.56E-IO 
3.03E-07 -1 .42E-IO 4.63E-IO 
4.23E-07 -2.35E-12 2.96E-IO 
8.12E-07 3.96E-34 5.29E-09 
3.7IE-07 O.OOE+OO 7.68E-10 
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5.51E-04 
7.19E-04 
2.80E-05 
2.73E-04 
3.57E-04 
8.20E-04 
9.39E-04 
5.72E-04 
5.06E-04 
1.48E-04 
4.43E-04 
2.11E-04 
9.28E-05 
2.84E-04 
1.65E-04 
7.78E-05 
L19E-04 
7.9IE-05 
I.67E-05 
4.44E-05 
9.76E-06 
2.73E-05 
2.42E-05 
1.9IE-05 
1.44E-05 
6.4IE-06 
5.39E-06 
LI9E-05 
1.92E-05 
8.34E-06 
6.28E-06 
6.30E-06 
4.50E-06 
1.27E-06 
4.85E-06 
4.9IE-06 
3.24E-06 
2.92E-06 
5.53E-07 
7.71E-07 
L74E-07 
2.23E-07 
8.53E-08 
4.05E-08 
2.58E-08 
1 .55E-08 
6.76E-08 

2.58E-02 
2.16E-02 
2.03E-02 
1.88E-02 
1.61E-02 
L16E-02 
l.IOE-02 
8.06E-03 
6.80E-03 
6.66E-03 
5.84E-03 
4.52E-03 
4.43E-03 
4.22E-03 
2.51E-03 
2.44E-03 
I.45E-03 
1.39E-03 
LIOE-03 
9.96E-04 
7.97E-04 
6.36E-04 
4.55E-04 
4.19E-04 
3.52E-04 
3.32E-04 
3.I8E-04 
2.75E-04 
2.27E-04 
1.28E-04 
1.20E-04 
9.26E-05 
8.02E-05 
7.I7E-05 
6.62E-05 
5.23E-05 
4.69E-05 
4.65E-05 
2.68E-05 
I.98E-05 
8.I1E-06 
7.58E-06 
4.02E-06 
L96E-06 
1 .59E-06 
L58E-06 
1.46E-06 
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84 10000 4.84E-07 4.58E-07 O.OOE+OO 1.49E-08 1.09E-08 9.68E-07 
70 10000 9.15E-08 1.92E-08 O.OOE+OO 2.37E-11 2.07E-09 1.13E-07 
36 10000 3.76E-08 l.SIE-08 -7.63E-14 9.64E-12 8.36E-1 0 5.65E-08 
76 10000 2.06E-09 !.33E-09 4.41E-36 1.74E-ll 4.65E-ll 3.46E-09 
61 10000 3.47E-IO 9.59E-10 3.52E-35 3.02E-12 6.07E-12 1.3lE-09 
68 10000 5.09E-IO 3.42E-IO 1.87E-35 1.22E-ll 1.13E-ll 8.75E-l0 
41 10000 3.37E-l 0 3.63E-10 6.06E-36 1.37E-12 6.66E-12 7.08E-l 0 
67 10000 1.78E- 10 1.28E-1 0 -1.64E-12 I.OJE-13 3.63E-12 3.09E-10 
3 10000 1.09E-1 0 I .28E-11 1.65E-35 2.27E-14 1.68E-12 1.24E-IO 

58 10000 1.72E-11 9.40E-ll -3.77E-11 5.96E-12 1.26E-11 9.21E-11 
20 10000 6.22E-11 8.06E-12 7.20E-36 3.03E-13 9.73E-13 7.15E-11 
85 10000 4.79E-11 2.02E-11 -5.12E-12 2.35E-12 5.51E-12 7.08E-ll 
25 10000 5.94E-11 5.84E-l2 O.OOE+OO 1.81E-14 1.43E-12 6.67E-ll 
4 10000 3.34E-11 3.29E-l2 8.50E-37 8.97E-l5 6.86E-l3 3.73E-ll 

23 10000 4.00E-12 !.22E-11 -1.64E-12 1.30E-15 7.31E-l4 1.46E-11 
95 10000 1.57E-12 3.03E-13 O.OOE+OO 7.22E-l6 5.65E-14 1.93E-12 
19 10000 1.46E-l2 I.IJE-13 2.34E-37 2.99E-16 2.18E-14 1.60E-12 
93 10000 1.64E-13 8.88E-14 O.OOE+OO 1.36E-15 5.18E-15 2.59E-13 
56 10000 1.61E-13 5.30E-14 O.OOE+OO 1.94E-16 3.03E-15 2.17E-13 
59 10000 4.58E-15 4.84E-15 O.OOE+OO 3.47E-17 6.84E-17 9.52E-15 
6 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

47 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
65 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
71 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
73 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
77 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
78 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
99 10000 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
37 10000 -2.40E-10 7.15E-12 -5.65E-12 !.99E-14 1.75E-12 -2.37E-10 
12 10000 -5.64E-10 -1.93E-12 -l.OSE-1 0 1.61E-14 4.20E-12 -6.66E-10 
27 10000 -5.33E-10 1.16E-10 -8.16E-10 1.36E-13 1.33E-12 -1.23E-09 
38 10000 -1.96E-09 -1.63E-11 -8.97E-10 1.05E-12 1.62E-11 -2.86E-09 
94 10000 -1.24E-09 -3.46E-ll -2.l6E-09 1.26E-12 1.09E-11 -3.42E-09 
10 10000 -5.56E-09 -1.54E-11 -8.38E-10 6.85E-12 1.38E-11 -6.39E-09 
11 10000 -4.03E-08 6.75E-12 -4.17E-10 1.26E-13 2.64E-11 -4.06E-08 
79 10000 -6.64E-07 -l.28E-09 -6.96E-08 1.68E-1l 1.82E-10 -7.34E-07 
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SECOTP2D RESULTS 
FOR CULEBRA TRANSPORT 
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Appendix D includes two Tables (one for partial mining and one for full mining) which contain 
results from Culebra transport calculations performed using SECOTP2D. Each Table contains 
the following values: 

Column 
I 
2 
3 

4 
5 
6 
7 
8 
9 
10 

Description 
Rank according to 23'U discharge 
Vector number 
Integrated discharge of 234U (kg) to L WB from a I kg source 
(Conditional Fraction of Source Released) 
MINP _FAC- mining impact factor 
CLIMTIDX - climate index 
APOROS- fracture porosity 
DPOROS -matrix porosity 
HMBLKT- half-block length ofthe matrix 
OXST AT - actinide oxidation state parameter 
MKD _ U - kd value for matrix sorption 

Appendix D also includes the following Figures: 

Figures 
D.l - D.5 Mass Balance Errors for Partial Mining 
D.6 - D.lO Mass Balance Errors for Fu!l Mining 
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_$249$DKA0: [BF.MJSHORT.JLR)SRTREL.OUT;l 9-JUL-1997 15:23 Page 1 

U234 CUMULATIVE RELEASE Rl PARTIALLY MINED 

=<NK VEC CUM REL MINP_FAC CLIMTIDX APOROS DPOROS HMBLKT OXSTAT MKD_U --- --- -------- -------- -------- -------- -------- -------- -------- --------

• 79 9.19E-01 562.5 1. 64 7 .lOE-03 0.155 0.421 0.647 1.38E-04 
33 5.74E-01 349.0 1. 93 1.13E-04 0.164 0.330 0.617 1.17E-04 
51 4.82E-01 374.2 1. 72 3.32E-04 0.168 0.241 0.864 9.07E-05 

4 71 4.16E-01 901.7 2.19 4.32E-03 0.165 0.277 0.904 5.54E-05 
5 43 3.73E-01 429.3 1. 25 6.63E-04 0.106 0.434 0.841 3.26E-05 
6 54 2.48E-01 518.2 1. 81 3.69E-03 0.133 0.246 0.638 1. 30E-04 
7 85 2.29E-01 794.6 1. 05 1. 36E-03 0.106 0.249 0. 778 3.49E-05 
8 27 9.10E-02 915.6 1. 09 2.80E-04 0.110 0.152 0.560 5.98E-05 
9 91 8.14E-02 458.0 1. 08 2.08E-03 0.150 0.129 0.504 1.05E-04 

10 58 5.33E-02 492.9 1. 21 1.47E-03 0.166 0.054 0.528 1.78E-04 
11 97 4.09E-02 609.1 1.19 2.82E-03 0.168 0. 226 0. 746 6.02E-05 12 74 1.20E-02 45.6 1.23 6.30E-03 0.205 0.075 0.534 7.91E-05 13 84 1.13E-02 312.1 1. 21 6.47E-04 0.126 0.326 0.513 4.75E-05 14 42 7.86E-04 706.7 1.10 5.33E-04 0.104 0.339 0.786 5.41E-04 15 68 1.70E-04 589.7 1.12 2.00E-04 0.144 0.445 0. 715 6.53E-04 16 66 9.25E-05 598.1 1. 03 1.14E-03 0.178 0.411 0.728 4.96E-05 17 80 8.22E-06 870.6 1.12 1. 3 7E-04 0.115 0.066 0.732 5.77E-04 18 92 4.21E-07 632.4 1.17 2 .11E-03 0.101 0.317 0.543 4.53E-04 19 67 2.73E-07 333.8 1. 54 5.84E-04 0.231 0.465 0.938 1. 58E-04 20 57 1. 67E-07 885.4 1. 08 7.25E-03 0.250 0.286 0.805 6.59E-05 21 17 5.06E-08 802.0 2.02 7.90E-04 0.151 0.362 0.828 1. 69E-03 22 72 8.38E-09 224.8 1. 07 3.61E-04 0.143 0.450 0.582 1.47E-04 23 56 1. 03E-11 670.3 1.14 5.04E-03 0.111 0.460 0.687 1.28E-03 24 22 7.54E-15 159.0 1.25 5.09E-04 0.116 0.192 0.966 8.60E-04 25 9 2.93E-15 77.8 1. 23 1. OOE-03 0.120 0.116 0.668 9.72E-04 26 100 1. OOE-15 434.6 1. 70 3 .11E-03 0.123 0.273 0. 240 3.09E+00 
,98 

1. OOE-15 771.7 1. 02 1.47E-04 0.213 0.087 0.185 4.86E+00 
88 1. OOE-15 385.4 1.19 2.32E-03 0.118 0.410 0.445 2.49E+00 87 1. OOE-15 688.0 1.17 2.98E-04 0.188 0.320 0.099 8.34E+00 30 86 1. OOE-15 415.2 1.12 9.15E-04 0.176 0.103 0.345 1.42E+00 31 94 1. OOE-15 257.6 1.22 7.45E-04 0.120 0.258 0.833 1.53E-03 32 75 1. OOE-15 276.8 1. 79 2.36E-04 0.117 0.376 0. 338 1.09E+Ol 

33 99 1. OOE-15 784.1 1.18 1.39E-04 0.127 0.417 0.285 3.68E+00 34 73 1. OOE-15 614.8 1.10 5.51E-03 0.170 0.385 0.012 1.29E+00 35 69 l.OOE-15 56.1 2.08 8.18E-04 0.171 0.215 0.147 4.51E+00 36 89 1. OOE-15 711.4 1.14 4.77E-03 0.161 0.358 0.005 1. 08E+00 37 64 1. OOE-15 403.2 1. 07 3.26E-04 0.147 0.490 0.317 6.47E+00 38 63 l.OOE-15 576.3 2.17 3.86E-04 0.174 0.063 0.627 2.08E-02 39 62 l.OOE-15 973.8 1.03 1. 57E-04 0.177 0.299 0.988 3.49E-03 40 61 1. OOE-15 966.7 1.22 4.67E-04 0.122 0.428 0.594 2.21E-02 41 60 1. OOE-15 5.4 1.58 1.94E-04 0.108 0.478 0.112 1.50E+Ol 42 95 1. OOE-15 526.3 1. 02 2.16E-04 0.183 0.134 0. 216 8.62E+00 43 70 1. OOE-15 463.1 1. 84 4.31E-04 0.163 0.162 0.044 2.59E+00 44 82 1. OOE-15 172.5 1.11 5.56E-04 0.190 0.210 0.653 3.57E-03 45 81 1. OOE-15 955.8 1.15 5.79E-03 0.109 0.206 0.701 8.94E-03 46 55 1. OOE-15 690.8 1. 24 4.44E-03 0.169 0.452 0.819 7.88E-03 47 90 1. OOE-15 65.0 1. 20 1.27E-04 0.105 0.108 0.229 9.89E-01 48 65 1. OOE-15 756.2 1. 97 3.67E-04 0.113 0.057 0.758 4.91E-03 49 52 l.OOE-15 651.9 2.05 3.57E-03 0.119 0.070 0.462 1.16E+Ol 50 76 l.OOE-15 105.8 1.23 2.22E-03 0.129 0.297 0.922 1. 30E-02 
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$249$DKAO: [BF.MJSHORT.JLR]SRTREL.OUT;l 9-JUL-1997 15:23 Page 2 

U234 CUMULATIVE RELEASE Rl PARTIALLY MINED 

RNK VEC CUM REL MINP_FAC CLIMTIDX APOROS DPOROS HMBLKT OXSTAT MKD_U -------- -------- -------- -------- -------- -------- -------- --------

• so 1. OOE-15 327.3 1.15 7.04E-04 0.159 0.235 0.268 1.26E+Ol 
49 1. OOE-15 503.3 1.11 1. 42E-03 0.101 0.282 0.368 9.39E+OO 
48 1. OOE-15 449.1 1.13 2.72E-04 0.180 0.425 0.167 1.04E+OO 

54 96 1. OOE-15 111.7 1.02 4.83E-04 0.176 0.492 0.021 9.63E+OO 
55 46 1. OOE-15 766.4 1.23 3.38E-03 0.173 0.486 0.383 8.67E+OO 
56 45 1. OOE-15 168.2 1. 04 l.lBE-03 0.173 0.382 0.451 1.36E+Ol 57 44 1. OOE-15 925.7 1.18 9.02E-03 0.114 0.337 0.054 1.63E+OO 58 93 1. OOE-15 534.5 1. 06 1. OlE-04 0.216 0.307 0.900 3.95E-04 59 78 1. OOE-15 940.2 1. 09 4.06E-04 0.155 0. 091 0.352 9.99E+OO 60 53 1. OOE-15 816.7 1. 06 2.29E-04 0.160 0.220 0.916 1.44E-02 61 40 1. OOE-15 671.6 1. OS 2.40E-04 0.183 0.398 0.086 4.03E+OO 62 39 l.OOE-15 857.0 1. 06 1. 2 6E-03 0 .14_0 0.200 0.075 3.82E+OO 63 38 1. OOE-15 356.3 1. 04 9.79E-04 0.114 0.082 0. 693 3.78E-05 64 37 1. OOE-15 893.9 1.14 4.06E-03 0.179 0.174 0.439 1.32E+01 65 36 l.OOE-15 194.0 1. 60 2.54E-03 0.142 0.119 0.196 1. 96E+00 66 35 1. OOE-15 187.3 1. 01 1.91E-03 0.183 0.253 0.280 4.29E+OO 67 34 1. OOE-15 285.0 1.20 1.16E-04 0.198 0.197 0.327 1. 89E+Ol 68 83 1.00E-15 551.2 1.13 3 .13E-04 0.182 0.157 0.564 1.36E-02 69 32 1. OOE-15 548.7 2.14 1.68E-03 0.167 0.183 0.064 5.62E+00 70 31 1.00E-15 241.6 1. 04 1.78E-03 0.172 0.126 0. 292 1. 71E+01 71 30 l.OOE-15 737.8 1.17 4.85E-03 0.188 0.395 0.882 1. 07E-03 72 41 1. OOE-15 743.2 1. 21 6.16E-04 0.235 0.149 0.493 3.45E+OO 73 28 l.OOE-15 861.4 1.20 2.72E-03 0.112 0.078 0.308 3.32E+00 74 77 1. OOE-15 984.4 1.08 8.80E-04 0.179 0.170 0.764 2.63E-02 75 26 l.OOE-15 293.9 1. 75 l.BBE-04 0.116 0.267 0.416 1.44E+01 76 25 l.OOE-15 261.2 1. 87 2.58E-04 0.185 0.477 0.152 1. 42E+01 

• 24 1. OOE-15 826.7 1.12 l.OSE-04 0.137 0.343 0.179 1.51E+OO 23 1.00E-15 145.5 1.15 3.96E-03 0.193 0.222 0.990 1.65E-03 47 1.00E-15 481.9 1. 68 4.38E-04 0.189 0.312 0.945 5.03E-04 80 21 1.00E-15 24.8 1. 00 1.90E-03 0.117 0.167 0.959 6.58E-03 81 20 l.OOE-15 841.0 1.16 2.47E-03 0.148 0.500 0. 871 5.52E-03 82 19 1. OOE-15 34.0 1. 04 8 .13E-03 0.130 0.187 0.489 7.63E+OO 83 18 1.00E-15 96.8 2.25 3.02E-03 0.222 0.177 0.376 1. 02E+Ol 84 29 1. OOE-15 625.2 2.11 5.41E-03 0.139 0.304 0.675 6.78E-04 85 16 1.00E-15 835.3 1. 24 3.20E-03 0.187 0.470 0.123 1.94E+OO 86 15 1.00E-15 138.3 1. 01 9.40E-03 0.135 0.109 0.576 l.SBE-02 87 14 1. OOE-15 123.9 1.11 1.22E-03 0.102 0.391 0.473 2.16E+OO 88 13 1. OOE-15 996.7 1.20 1. 06E-03 0.158 0.352 0.102 2.51E+00 89 12 l.OOE-15 647.8 1. 99 1.24E-04 0.162 0.097 0.031 1.11E+OO 90 11 1. OOE-15 725.2 1. 51 7.83E-03 0.174 0.230 0.130 5.38E+00 91 10 l.OOE-15 238.4 1.15 6.44E-03 0.186 0.351 0.972 3.01E-03 92 59 1. OOE-15 364.5 1. 91 1. 75E-04 0.132 0.458 0.794 2.83E-02 93 8 1. OOE-15 217.3 1.17 6.74E-03 0.181 0.367 0.203 1. 24E+01 94 7 1. OOE-15 478.7 1.16 l.SBE-03 0.185 0.293 0.399 1.17E+OO 95 6 1. OOE-15 306.8 1. 03 8.55E-04 0.110 0.266 0.255 9.02E+OO 96 5 1. OOE-15 391.8 1. 09 1. 61E-04 0.242 0.137 0.606 2.32E-02 97 4 1. OOE-15 85.7 1.19 1. 61E-03 0.185 0.440 0.407 6.07E+00 98 3 1. OOE-15 936.3 1.10 8.34E-03 0.165 0.371 0.430 1. 7 BE+Ol 99 2 l.OOE-15 202.2 1. 07 1. 72E-04 0.112 0.404 0.850 4.18E-03 .00 1 1. OOE-15 13.5 1. 00 9. 77E-03 0.153 0.144 0.234 1. 62E+00 
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_$249$DKAO: [BF.MJSHORT.JLR]SRTREL.OUT;1 9-JUL-1997 15:23 Page lfj3 
J234 CUMULATIVE RELEASE Rl FULLY MINED 

'®K VEC CUM REL MINP_FAC CLIMTIDX APOROS DPOROS HMBLKT OX STAT MKD_U --- --- -------- -------- -------- -------- -------- -------- -------- --------

• 79 l.OOE+OO 562.5 1. 64 7.10E-03 0.155 0.421 0.647 1.38E-04 
74 9.20E-01 45.6 1. 23 6.30E-03 0.205 0.075 0.534 7.91E-05 
85 8.56E-01 794.6 1. 05 1.36E-03 0.106 0.249 0.778 3.49E-05 

4 33 7.86E-01 349.0 1. 93 1.13E-04 0.164 0. 330 0.617 1.17E-04 
5 51 6.81E-01 374.2 1. 72 3.32E-04 0.168 0.241 0.864 9.07E-05 
6 43 6.70E-01 429.3 1.25 6.63E-04 0.106 0.434 0.841 3.26E-OS 
7 57 4.41E-01 885.4 1. 08 7.25E-03 0.250 0.286 0.805 6.59E-05 
8 58 2.07E-01 492.9 1. 21 1. 4 7E-03 0.166 0.054 0.528 1. 7 SE-04 
9 84 3.85E-02 312.1 1. 21 6.47E-04 0.126 0.326 0. 513 4.75E-05 

10 68 3.06E-02 589.7 1.12 2.00E-04 0.144 0.445 0. 715 6.53E-04 
11 67 2.40E-02 333.8 1. 54 5.84E-04 0.231 0.465 0.938 1. 58E-04 
12 80 1.02E-02 870.6 1.12 1.37E-04 0.115 0.066 0.732 5. 77E-04 
13 54 8.82E-03 518.2 1. 81 3.69E-03 0.133 0.246 0.638 1.30E-04 
14 71 1.76E-03 901.7 2.19 4. 32E-03 0.165 0.277 0.904 5.54E-05 
15 66 9.59E-04 598.1 1. 03 1.14E-03 0.178 0. 411 0. 728 4.96E-05 
16 72 7.77E-04 224.8 1. 07 3.61E-04 0.143 0.450 0.582 1. 4 7E-04 
17 42 2.88E-04 706.7 1.10 5.33E-04 0.104 0.339 0.786 5.41E-04 
18 97 3.93E-05 609.1 1.19 2.82E-03 0.168 0.226 0.746 6.02E-05 
19 92 1. 64E-08 632.4 1.17 2 .11E-03 0.101 0.317 0.543 4.53E-04 20 82 1.20E-10 172.5 1.11 5.56E-04 0.190 0.210 0.653 3.57E-03 21 22 1. 98E-11 159.0 1. 25 5.09E-04 0.116 0.192 0.966 8.60E-04 22 47 3.58E-12 481.9 1. 68 4.38E-04 0.189 0.312 0.945 5.03E-04 23 89 1. OOE-15 711.4 1.14 4.77E-03 0.161 0.358 0.005 1. OBE+OO 24 .98 1.00E-15 771.7 1. 02 1.47E-04 0.213 0.087 0.185 4.86E+00 
25 77 l.OOE-15 984.4 1. 08 B.BOE-04 0.179 0.170 0. 764 2.63E-02 
26 87 1. OOE-15 688.0 1.17 2.98E-04 0.188 . 0.320 0.099 8. 34E+00 
'86 

1. OOE-15 415.2 1.12 9.15E-04 0.176 0.103 0.345 1. 42E+OO 
100 1.00E-15 434.6 1. 70 3 .llE-03 0.123 0.273 0.240 3.09E+00 

75 1. OOE-15 276.8 1. 79 2.36E-04 0.117 0.376 0.338 1.09E+Ol 
30 95 1.00E-15 526.3 1. 02 2.16E-04 0.183 0.134 0.216 8.62E+00 
31 88 1. OOE-15 385.4 1.19 2.32E-03 0.118 0.410 0.445 2.49E+00 
32 81 1.00E-15 955.8 1.15 5.79E-03 0.109 0.206 0.701 8. 94E-03 33 99 1. OOE-15 784.1 1.18 1. 39E-04 0.127 0.417 0.285 3.68E+00 34 73 1. OOE-15 614.8 1.10 5.51E-03 0.170 0.385 0.012 1. 29E+00 
35 90 1. OOE-15 65.0 1. 20 1.27E-04 0.105 0.108 0.229 9.89E-01 
36 65 1. OOE-15 756.2 1. 97 3.67E-04 0.113 0.057 0.758 4. 91E-03 37 64 1. OOE-15 403.2 1. 07 3.26E-04 0.147 0.490 0.317 6.47E+00 38 63 1.00E-15 576.3 2.17 3.86E-04 0.174 0.063 0.627 2. OSE-02 39 62 1. OOE-15 973.8 1. 03 1.57E-04 0.177 0.299 0.988 3.49E-03 40 61 1.00E-15 966.7 1.22 4.67E-04 0.122 0.428 0.594 2. 21E-02 41 60 1.00E-15 5.4 1. 58 1. 94E-04 0.108 0.478 0.112 1.50E+01 42 96 1.00E-15 111.7 1. 02 4.83E-04 0.176 0.492 0.021 9.63E+00 43 94 1. OOE-15 257.6 1.22 7.45E-04 0.120 0.258 0.833 1.53E-03 44 69 1. OOE-15 56.1 2.08 8.18E-04 0.171 0.215 0.147 4.51E+00 45 56 1. OOE-15 670.3 1.14 5.04E-03 0.111 0.460 0.687 1.28E-03 46 55 1.00E-15 690.8 1.24 4. 44E-03 0.169 0.452 0.819 7.88E-03 47 78 1. OOE-15 940.2 1. 09 4.06E-04 0.155 0.091 0.352 9.99E+00 48 53 1. OOE-15 816.7 1. 06 2.29E-04 0.160 0.220 0.916 1.44E-02 49 52 1. OOE-15 651.9 2.05 3.57E-03 0.119 0.070 0.462 1.16E+01 so 76 1.00E-15 105.8 1. 23 2.22E-03 0.129 0.297 0.922 1.30E-02 
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_$249$DKAO: [BF.MJSHORT.JLR]SRTREL.OUT;l 9-JUL-1997 15:23 Page 11 
U234 CUMULATIVE RELEASE Rl FULLY MINED 

RNK VEC CUM REL MINP_FAC CLIMTIDX APOROS DPOROS HMBLKT OX STAT MKD_U 
-------- -------- -------- -------- -------- -------- -------- --------

• 50 1. OOE-15 327.3 1.15 7.04E-04 0.159 0.235 0. 268 1.26E+Ol 
49 1. OOE-15 503.3 1.11 1. 42E-03 0.101 0.282 0.368 9.39E+00 
48 1. OOE-15 449.1 1.13 2. 72E-04 0.180 0.425 0.167 1.04E+00 

54 59 1. OOE-15 364.5 1. 91 1.75E-04 0.132 0.458 0.794 2.83E-02 
55 70 1. OOE-15 463.1 1. 84 4.31E-04 0.163 0.162 0.044 2.59E+00 
56 45 1. OOE-15 168.2 1. 04 l.lSE-03 0.173 0. 382 0.451 1.36E+Ol 
57 44 l.OOE-15 925.7 1.18 9.02E-03 0.114 0. 337 0.054 1.63E+00 
58 93 1. OOE-15 534.5 1. 06 l.OlE-04 0.216 0.307 0.900 3.95E-04 
59 91 l.OOE-15 458.0 1. 08 2.08E-03 0.150 0.129 0.504 1. 05E-04 
60 41 1. OOE-15 743.2 1. 21 6.16E-04 0.235 0.149 0.493 3.45E+OO 
61 40 1. OOE-15 671.6 1. 05 2.40E-04 0.183 0.398 0.086 4.03E+00 
62 39 1. OOE-15 857.0 1. 06 1.26E-03 0.140 0.200 0.075 3.82E+00 
63 38 l.OOE-15 356.3 1. 04 9.79E-04 0.114 0.082 0.693 3.78E-05 
64 37 1. OOE-15 893.9 1.14 4.06E-03 0.179 0.174 0.439 1. 32E+01 
65 36 1. OOE-15 194.0 1. 60 2.54E-03 0.142 0.119 0.196 1.96E+00 
66 35 1. OOE-15 187.3 1. 01 l.91E-03 0.183 0.253 0.280 4.29E+00 
67 46 1. OOE-15 766.4 1. 23 3.38E-03 0.173 0.486 0.383 8.67E+00 
68 83 1.00E-15 551.2 1.13 3 .13E-04 0.182 0.157 0.564 1. 3 6E-02 
69 32 1.00E-15 548.7 2.14 1.68E-03 0.167 0.183 0.064 5.62E+00 70 31 l.OOE-15 241.6 1.04 1.78E-03 0.172 0.126 0.292 1. 71E+01 71 30 1. OOE-15 737.8 1.17 4.85E-03 0.188 0.395 0.882 1.07E-03 72 29 1. OOE-15 625.2 2.11 5.41E-03 0.139 0. 304 0.675 6.78E-04 
73 28 1. OOE-15 861.4 1. 20 2.72E-03 0.112 0.078 0. 308 3.32E+00 
74 27 1. OOE-15 915.6 1. 09 2.80E-04 0.110 0.152 0.560 5.98E-05 
75 26 1. OOE-15 293.9 1. 75 1. 88E-04 0.116 0. 267 0.416 1.44E+01 
76 25 1. OOE-15 261.2 1. 87 2.58E-04 0.185 0.477 0.152 1. 42E+Ol 

• 24 1. OOE-15 826.7 1.12 1.05E-04 0.137 0.343 0.179 1.51E+00 
23 1. OOE-15 145.5 1.15 3.96E-03 0.193 0.222 0.990 1.65E-03 
34 1.00E-15 285.0 1. 20 1.16E-04 0.198 0.197 0.327 1.89E+01 

80 21 l.OOE-15 24.8 1. 00 1.90E-03 0.117 0.167 0.959 6.58E-03 
81 20 1. OOE-15 841.0 1.16 2.47E-03 0.148 0.500 0.871 5.52E-03 
82 19 l.OOE-15 34.0 1. 04 8.13E-03 0.130 0.187 0.489 7.63E+00 
83 18 l.OOE-15 96.8 2.25 3.02E-03 0.222 0.177 0. 376 1.02E+Ol 
84 17 1. OOE-15* 802.0 2.02 7.90E-04 0.151 0. 362 0. 828 1. 69E-03 
85 16 1. OOE-15 835.3 1. 24 3.20E-03 0.187 0.470 0.123 1. 94E+00 
86 15 1. OOE-15 138.3 1. 01 9.40E-03 0.135 0.109 0.576 1. 58E-02 
87 14 l.OOE-15 123.9 1.11 1.22E-03 0.102 0.391 0.473 2.16E+00 
88 13 1. OOE-15 996.7 1.20 1.06E-03 0.158 0.352 0.102 2.51E+00 
89 12 1. OOE-15 647.8 1. 99 1. 24E-04 0.162 0.097 0.031 1.11E+00 
90 11 l.OOE-15 725.2 1. 51 7.83E-03 0.174 0. 230 0.130 5.38E+00 
91 10 l.OOE-15 238.4 1.15 6.44E-03 0.186 0.351 0.972 3.01E-03 
92 9 1. OOE-15 77.8 1. 23 1. OOE-03 0.120 0.116 0.668 9. 72E-04 
93 8 1. OOE-15 217.3 1.17 6.74E-03 0.181 0.367 0. 203 1. 24E+01 
94 7 l.OOE-15 478.7 1.16 1. 58E-03 0.185 0.293 0.399 1.17E+00 
95 6 l.OOE-15 306.8 1. 03 8.55E-04 0.110 0.266 0.255 9.02E+00 
96 5 1. OOE-15 391.8 1.09 1.61E-04 0.242 0.137 0.606 2.32E-02 
97 4 1.00E-15 85.7 1.19 1. 61E-03 0.185 0.440 0.407 6.07E+00 
98 3 1. OOE-15 936.3 1.10 8.34E-03 0.165 0.371 0.430 1.78E+01 
99 2 l.OOE-15 202.2 1. 07 1.72E-04 0.112 0.404 0.850 4.18E-03 

.00 1 1. OOE-15 13.5 1. 00 9.77E-03 0.153 0.144 0.234 1. 62E+00 
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APPENDIXE 

CUTTINGS_S RESULTS 
FOR CUTTINGS, CAVINGS, AND SPALLINGS RELEASES 
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e 

Appendix E includes Tables and Figures which contain results from cuttings, cavings, and 
spallings calculations performed using CUTTINGS_ S. 

Tables 
E.l 
E.2 
EJ 
E.4 
E.5 

Total volume removed (Sl with lower intrusion at 10,000 years) 
Total volume removed (S2 with second intrusion at 10,000 years) 
Total volume removed (S3 with second intrusion at 10,000 years) 
Total volume removed (S4 with second intrusion at 10,000 years) 
Total volume removed (S5 with second intrusion at 10,000 years) 

Each Table contains the following values: 

Column 
I 
2 
3 
4 
5 
6 

Figures 
E.! 
E.2 - E.6 
E.7 
E.8 -E.l2 
E.l3 
E.l4 - E.l8 
E.19 
E.20 - E.24 

Description 
Vector number 
TAUF AIL- sampled waste shear strength (Pa) 
PRESGASO - repository pressure from BRAGFLO (Pa) 
VOL_C- cuttings and cavings volume removed (m3

) 

VOL_S- spallings volume removed (m3
) 

VOL_ T - total cuttings/cavings plus spallings volume (m3
) 

P A VT cuttings and cavings volumes 
P A VT spallings volumes (S I through S5) 
P A VT cuttings and cavings releases (EPA units) 
PAVT spallings release (EPA units) (Sl through S5) 
CCA cuttings and cavings volumes 
CCA spallings volumes (S 1 through S5) 
CCA cuttings and cavings releases (EPA units) 
CCA spallings release (EPA units) (Sl through S5) 

t: - I 
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luUMlLLE.C97.CUSP.RESULTS]CUSP_C97_R1Sl_L_TlOOOO_REPORT.TBL;2 iit·6~ 6.i Page 1 
Vector TAUFAIL PRESGASO VOL_C VOL_S VOL_T 1 1.881000E+01 8.313978£+06 3.410087£-01 3. 513000£+00 3.854008£+00 2 1.856000E-Ol 1.304271£+07 1.527955£+00 2.425000£+00 3.952954£+00 3 8.527000£-02 1.324386£+07 2.338110£+00 3.825000£+00 6.163110£+00 

ei 5.363000E+00 1. 3 023 71E+07 4.686572£-01 1. 599000£+00 2.067657£+00 1.307000E+00 1.064915£+07 7.783863£-01 3.869999£+00 4.648386£+00 1.665000£+00 6.983255£+06 1.004044E+00 O.OOOOOOE+OO 1.004044E+00 7 6.758000E+Ol 1.349429£+07 3.011097£-01 7.293000E-01 1.030410E+00 8 4.290000E+Ol 1.306052£+07 3. 011097£-01 1.719000E+00 2. 020110£+00 9 4.501000E+00 8.624728£+06 5.203530£-01 3.043000£+00 3.563353£+00 10 3.408000£+00 7.533316£+06 5.401012E-01 O.OOOOOOE+OO 5.401012E-01 11 2.629000£-01 1.327372£+07 1.506051£+00 3.304000E+00 4.810051E+00 12 2.512000E-01 1.168348£+07 1.510852£+00 3.204000E+00 4.714851£+00 13 2.191000E-Ol 4.522048£+06 1.544774£+00 O.OOOOOOE+OO 1. 544774£+00 14 2.677000£+01 8.058337£+06 3.059013£-01 9.920999£-01 1.298001E+00 15 2.879000£+01 8.034358£+06 3.504883£-01 1.655000E+00 2.005488£+00 16 3.997000£+01 7.050389£+06 3.300808£-01 O.OOOOOOE+OO 3.300808£-01 17 3.024000E+01 1. 313897£+07 3.280894£-01 2.021000E+00 2.349089£+00 18 4.025000E+00 7.491482£+06 5.199128£-01 O.OOOOOOE+OO 5.19912 8E-01 19 1.170000E+00 1.316570£+07 8.439972£-01 2.695000£+00 3.538997£+00 20 1.595000E+Ol 8.832614£+06 3.659891£-01 6.424999£-01 1.008489£+00 21 5.307000E-02 6.902767£+06 3.937950£+00 O.OOOOOOE+OO 3.937950£+00 22 4.204000E-01 1.272474£+07 1.242349£+00 3.378000£+00 4.620349£+00 23 1. 067000E+Ol 9.299010£+06 4.607563£-01 2.743000£+00 3.203756£+00 24 1.471000E+Ol 1.176252£+07 3.906219£-01 3.547000£+00 3.937622£+00 25 1.159000E-Ol 1.338674£+07 2.291612£+00 5.713000E-01 2.862912£+00 26 2.891000E+00 1.462004£+07 6.177633£-01 3.717999£+00 4.335763£+00 27 7.333000£+01 8.864839£+06 3.011097£-01 3.300000E+00 3.601110£+00 28 5.119000E-01 1.683461£+07 1.091107£+00 1.537000E+00 2.628106£+00 29 7.923000£-02 1.159344£+07 2.397515£+00 3.839999£+00 6.237515£+00 

• 1.227000E+Ol 1.205750£+07 3.947803£-01 7.084000E-Ol 1.103180E+00 5.314000E-01 1.222787£+07 9.645854£-01 2.887000£+00 3.851585£+00 1.966000E+Ol 7.146465£+06 3.492019£-01 O.OOOOOOE+OO 3.492019£-01 33 1.291000E+01 6.839583£+06 3.902639£-01 O.OOOOOOE+OO 3.902639£-01 34 3.983000£-01 8.686502£+06 1.376624£+00 1.186000E+00 2.562624£+00 35 1.402000E+01 8.089325£+06 4.537664£-01 1.355000E+00 1.808766£+00 36 5.004000E+00 1.316047£+07 5.526043£-01 1.230000E+00 1. 782604£+00 37 7.433000£-01 9.732669£+06 9.596525£-01 2.282000£+00 3.241652£+00 38 9.944000£-02 1.278467£+07 2.164160£+00 2.046000E+00 4.210160E+OO 39 1.989000E-01 1.375919£+07 1. 750881£+00 1. 740000E+00 3.490881£+00 40 4.705000£+01 1.298037£+07 3. 011097£-01 3.924999£+00 4.226109£+00 41 6.327000£+01 9.727151£+06 3.011097£-01 3.121000E+00 3. 422110£+00 42 1.707000E+01 1.371927£+07 3.234804£-01 3.424000£+00 3.747480£+00 43 3.711000£+01 7.129679£+06 3.198346£-01 O.OOOOOOE+OO 3.198346£-01 44 1.734000E+00 9. 791367£+06 6.452036£-01 2.457000£+00 3.102204£+00 45 5.943000£+00 5.125256£+06 4.657365£-01 O.OOOOOOE+OO 4.657365£-01 46 3.466000£-01 9.754826£+06 1.382688£+00 3.623000£+00 5.005688£+00 47 5.680000£+00 9.641884£+06 4.817018£-01 2.193000£+00 2.674702£+00 48 5.527000£-02 8.157126£+06 3.384981£+00 6.075999£-01 3.992581£+00 49 3.108000E-01 1.362422£+07 1.379820£+00 2.389000£+00 3.768820£+00 50 1. 047000E-01 8.863648£+06 2.011564£+00 1.822000E+00 3.833564£+00 51 6.825000£-01 1.505480£+07 1.228051£+00 1.850000E+00 3.078051£+00 52 7.967000£+00 1.017515£+07 5.047065£-01 1.501000E+00 2.005707£+00 53 8.730000E-01 1.073825£+07 9.183298£-01 2.615000E+00 3.533330£+00 54 9.179000£-02 7.225482£+06 2.305037£+00 O.OOOOOOE+OO 2.305037£+00 55 1.832000£+00 1.227937£+07 8.002669£-01 9.075000E-01 1.707767£+00 

• 5.001000E+Ol 9.230021£+06 3.011097£-01 9.730999£-01 1.274210£+00 9.015000E+00 7.067443£+06 4.179258£-01 O.OOOOOOE+OO 4.179258£-01 1.508000E+00 1.594324£+07 9.178399£-01 2.293000£+00 3.210840£+00 59 7.061000E+00 1.261428£+07 4.990718£-01 2.843000£+00 3.342072£+00 60 2.222000£+00 1.198334£+07 6.345150£-01 2.498000£+00 3.132515£+00 61 1.043000E+Ol 1.351048£+07 3.987798£-01 1.677000E+00 2.075780£+00 62 4.675000£-01 1.355103£+07 1.201360£+00 3.502000E+00 4.703360£+00 63 1. 005000E+00 1. 013145£+07 1.004293E+00 1.274000E+00 2.278293£+00 
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[JDMILLE.C97.CUSP.RESULTS]CUSP_C97_R1S1_L_T10000_REPORT.TBL;2 Tn& t I Page 2 

64 1.734000E-01 9.165395E+06 2.623177E+00 3.770999E+00 6.394176E+00 65 7.423000E+OO 8.906859E+06 4.155226E-01 2.644000E+00 3.059522E+00 66 2.028000E-01 8.308152E+06 1.931292E+00 2.723000E+00 4.654292E+00 67 2.059000E+OO 1.136445E+07 6.883314E-01 3.132000E+00 3.820331E+OO .! 3.820000E-01 5.917095E+06 1.195122E+00 O.OOOOOOE+OO 1.195122E+00 2.732000E+00 9.780546E+06 6.098419E-01 3.345000E+00 3.954842E+00 1.077000E+00 6.956504E+06 9.598312E-01 O.OOOOOOE+OO 9.598312E-01 71 5.858000E-02 7.643066E+06 2.679279E+00 O.OOOOOOE+OO 2.679279E+00 72 4.283000E+00 6.975935E+06 5.305738E-01 O.OOOOOOE+OO 5.305738E-01 73 3.304000E+01 1.285784E+07 3.526376E-01 1.142000E+00 1.494637E+00 74 9.577000E+00 1.259078E+07 4. 620377E-01 1.117000E+00 1.579038E+00 75 3.352000E-01 8.960540E+06 1.166569E+00 1.405000E+00 2.571569E+00 76 1.240000E+OO 6.669798E+06 7.172954E-01 O.OOOOOOE+OO 7.172954E-01 77 2.503000E+01 9.689947E+06 3.155217E-01 9.376999E-01 1.253222E+00 78 6.296000E-01 1.002229E+07 1. 046829E+00 1.441000E+00 2.487828E+00 79 1.458000E+OO 1.388339E+07 8.188234E-01 1.911000E+00 2. 729823E+00 80 5.362000E+01 6.402442E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 81 7.468000E-02 1.320602E+07 2.461991E+00 2.235000E+00 4.696990E+00 82 1.412000E-01 1.251061E+07 2.023001E+00 2.801000E+00 4.824001E+00 83 3.638000E+01 6.664872E+06 3. 011097E-01 O.OOOOOOE+OO 3.011097E-01 84 1. 27 5000E-01 5.561441E+06 2.046814E+00 O.OOOOOOE+OO 2.046814E+00 85 6.647000E+OO 1.338759E+07 4.658266E-01 3.080000E+00 3.545826E+00 86 3.079000E+OO 1.058925E+07 5.676489E-01 3.165000E+00 3.732648E+00 87 2.170000E+01 1.298074E+07 3.276996E-01 1.551000E+00 1.878699E+00 88 8.823000E-01 7.332448E+06 8.914734E-01 O.OOOOOOE+OO 8.914734E-01 89 6.472000E-02 1. 311729E+07 2.484345E+00 3.999000E+00 6.483345E+00 90 2.333000E+01 7.771526E+06 3.228688E-01 O.OOOOOOE+OO 3.228688E-01 91 2.320000E+00 1.354565E+07 5.954627E-01 8.163999E-01 1.411863E+00 92 6.055000E+01 1.419827E+07 3.170681E-01 2.109000E+00 2.426068E+00 93 5.883000E-01 1. 413344E+07 9.196289E-01 1.030000E+00 1.949629E+00 .. 1.397000E-01 1. 292715E+07 2.057867E+00 1.883000E+00 3.940867E+OO 7.976000E-01 1.330346E+07 9.513561E-01 1.079000E+00 2.030356E+00 2.489000E+00 7.661889E+06 6.020899E-01 O.OOOOOOE+OO 6.020899E-01 97 2.764000E-01 1.195490E+07 1.225604E+00 5.526999E-01 1.778304E+00 98 6.877000E-02 6.784410E+06 2.710916E+00 O.OOOOOOE+OO 2.710916E+00 99 3.784000E+00 1.370664E+07 5.359645E-01 8.500999E-01 1.386064E+00 100 1.541000E-01 8.725798E+06 1.780258E+00 1.952000E+00 3.732258E+00 
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lJDMILLE.C97.CUSP.RESULTS)CUSP_C97_RlS2_L_T10000_REPORT.TBL;2 ri'rRi.C G 2-- Page 1 
Vector TAUFAIL PRESGASO VOL_C VOL_S VOL_T 1 1.881000E+01 1.061974E+07 3.410087E-01 3. 513000E+00 3.854008E+00 2 1.856000E-01 6 .132006E+06 1.527955E+00 O.OOOOOOE+OO 1.527955E+00 3 8.527000E-02 1.149932E+07 2. 338110E+00 3.825000E+00 6.163110E+00 

-~ 
5.363000E+00 1.321200E+07 4.686572E-01 1.599000E+00 2.067657E+00 1.307000E+00 7.235729E+06 7.783863E-01 O.OOOOOOE+OO 7.783863E-01 1.665000E+00 1.160827E+07 1.004044E+00 2.170000E+00 3.174044E+00 7 6.758000E+01 3.918475E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 8 4.290000E+01 4.321392E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 9 4.501000E+00 1.028654E+07 5.203530E-01 3.043000E+00 3.563353E+00 10 3.408000E+00 1. 637367E+07 5.401012E-01 3.723000E+00 4.263101E+00 11 2.629000E-01 8.568891E+06 1.506051E+00 3.304000E+00 4.810051E+00 12 2.512000E-01 1.018060E+07 1.510852E+00 3.204000E+00 4.714851E+00 13 2.191000E-01 6.388645E+06 1.544774E+OO O.OOOOOOE+OO 1.544774E+00 14 2.677000E+01 1. 310919E+07 3. 059013E-01 9.920999E-01 1.298001E+00 15 2.879000E+01 7.038021E+06 3.504883E-01 O.OOOOOOE+OO 3.504883E-01 16 3.997000E+01 4.974028E+06 3.300808E-01 O.OOOOOOE+OO 3.300808E-01 17 3.024000E+01 5.907770E+06 3.280894E-01 O.OOOOOOE+OO 3.280894E-01 18 4.025000E+00 1.656518E+07 5.199128E-01 2.129000E+00 2.648913E+00 19 1.170000E+00 1.577660E+07 8.439972E-01 2.695000E+00 3.538997E+00 20 1.595000E+01 9.167451E+06 3.659891E-01 6.424999E-01 1.008489E+00 21 5.307000E-02 5 .290967E+06 3.937950E+OO O.OOOOOOE+OO 3.937950E+00 22 4.204000E-01 6.426157E+06 1.242349E+00 O.OOOOOOE+OO 1.242349E+00 23 1.067000E+01 1.387111E+07 4.607563E-01 2.743000E+00 3.203756E+00 24 1.471000E+01 9.112451E+06 3.906219E-01 3.547000E+00 3.937622E+00 25 1.159000E-01 1.424351E+07 2.291612E+00 5.713000E-01 2. 862912E+00 26 2.891000E+OO 6.582791E+06 6.177633E-01 O.OOOOOOE+OO 6.177633E-01 27 7.333000E+01 1.085524E+07 3.011097E-01 3.300000E+00 3.601110E+00 28 5.119000E-01 6.643082E+06 1.091107E+00 O.OOOOOOE+OO 1.091107E+00 29 7.923000E-02 6.756796E+06 2.397515E+00 O.OOOOOOE+OO 2.397515E+00 

' 
1.227000E+Ol 8.777186E+06 3.947803E-01 7.084000E-01 1.103180E+00 5.314000E-01 7.868657E+06 9.645854E-01 O.OOOOOOE+OO 9.645854E-01 1.966000E+Ol 6.248678E+06 3.492019E-01 O.OOOOOOE+OO 3.492019E-01 33 1.291000E+01 6.382814E+06 3.902639E-01 O.OOOOOOE+OO 3.902639E-01 34 3.983000E-01 5.126832E+06 1.376624E+00 O.OOOOOOE+OO 1.376624E+00 35 1. 402 OOOE+Ol 4.994385E+06 4.537664E-01 O.OOOOOOE+OO 4.537664E-01 36 5.004000E+00 6.321558E+06 5.526043E-01 O.OOOOOOE+OO 5.526043E-01 37 7.433000E-01 1.162162E+07 9.596525E-01 2.282000E+00 3.241652E+00 38 9.944000E-02 1.235670E+07 2.164160E+00 2.046000E+OO 4.210160E+00 39 1.989000E-01 4. 903277E+06 1.750881E+00 O.OOOOOOE+OO 1.750881E+00 40 4.705000E+01 1.482279E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 41 6.327000E+01 1.249988E+07 3.011097E-01 3.121000E+00 3.422110E+00 42 1.707000E+01 1.310746E+07 3.234804E-01 3.424000E+00 3.747480E+00 43 3.711000E+01 7.473561E+06 3.198346E-01 O.OOOOOOE+OO 3.198346E-01 44 1.734000E+00 1.027050E+07 6.452036E-01 2.457000E+OO 3.102204E+00 45 5.943000E+00 1.456674E+07 4.657365E-01 1.471000E+00 1.936736E+00 46 3.466000E-01 8.636536E+06 1. 382 688E+00 3.623000E+00 5.005688E+00 47 5.680000E+00 1. 2407 46E+07 4.817018E-01 2.193000E+00 2.674702E+00 48 5.527000E-02 1. 2 03 693E+07 3.384981E+00 6.075999E-01 3.992581E+00 49 3.108000E-01 6.039826E+06 1.379820E+OO O.OOOOOOE+OO 1.379820E+00 50 1.047000E-01 6.911268E+06 2.011564E+00 O.OOOOOOE+OO 2.011564E+00 51 6.825000E-01 6.539583E+06 1.228051E+00 O.OOOOOOE+OO 1.228051E+00 52 7.967000E+00 7.341537E+06 5.047065E-01 O.OOOOOOE+OO 5.047065E-01 53 8.730000E-01 7.085047E+06 9.183298E-01 O.OOOOOOE+OO 9.183298E-01 54 9.179000E-02 6.873937E+06 2.305037E+00 O.OOOOOOE+OO 2.305037E+00 55 1.832000E+00 6.547234E+06 8.002669E-01 O.OOOOOOE+OO 8.002669E-01 

• 5.001000E+01 8.868146E+06 3.011097E-01 9.730999E-01 1. 27 4210E+00 9.015000E+00 6.565757E+06 4.179258E-01 O.OOOOOOE+OO 4.179258E-01 1.508000E+00 1.390700E+07 9.178399E-01 2.293000E+00 3.210840E+00 59 7.061000E+00 1.436763E+07 4.990718E-01 2.843000E+00 3.342072E+00 60 2.222000E+00 7.165047E+06 6.345150E-01 O.OOOOOOE+OO 6.345150E-01 61 1. 043000E+01 4.336847E+06 3.987798E-01 O.OOOOOOE+OO 3.987798E-01 62 4.675000E-01 1. 315802E+07 1.201360E+00 3.502000E+00 4.703360E+00 63 1.005000E+OO 4.514606E+06 1.004293E+00 O.OOOOOOE+OO 1.004293E+00 



 

 Information Only 

[JDMILLE.C97.CUSP.RESULTS]CUSP_C97_R1S2_L_T10000_REPORT.TBL;2 irttl£ c:. '2.- Page 2 

64 1.734000E-01 6. 528115E+06 2. 623177E+00 O.OOOOOOE+OO 2.623177E+OO 65 7.423000E+00 1.033233E+07 4.155226E-01 2.644000E+00 3.059522E+00 66 2.028000E-01 6.770005E+06 1.931292E+OO O.OOOOOOE+OO 1.931292E+OO 67 2.059000E+00 8.869872E+06 6.883314E-01 3.132000E+00 3.820331E+00 

tl 3.820000E-01 1.169466E+07 1.195122E+00 2.993000E+00 4.188122E+00 2.732000E+00 1.311927E+07 6.098419E-01 3.345000E+00 3.954842E+OO 1.077000E+00 1.085960E+07 9.598312E-01 2.966000E+00 3.925831E+00 71 5.858000E-02 1.016860E+07 2.679279E+00 1.987000E+00 4.666279E+00 72 4.283000E+00 6.718355E+06 5.305738E-01 O.OOOOOOE+OO 5.305738E-01 73 3.304000E+01 1.185325E+07 3.526376E-01 1.142000E+00 1.494637E+00 74 9.577000E+00 6.535665E+06 4.620377E-01 O.OOOOOOE+OO 4.620377E-01 75 3.352000E-01 6.775627E+06 1.166569E+00 O.OOOOOOE+OO 1.166569E+00 76 1. 240000E+OO 1.006877E+07 7.172954E-01 3.593000E+00 4.310295E+00 77 2.503000E+01 1.201037E+07 3.155217E-01 9.376999E-01 1.253222E+00 78 6.296000E-01 1.564535E+07 1.046829E+00 1.441000E+00 2.487828E+00 79 1.458000E+OO 1.614196E+07 8.188234E-01 1.911000E+00 2.729823E+OO 80 5.362000E+01 6.836704E+06 3.011097E-01 0.000000E+00 3.011097E-01 81 7.468000E-02 6.716209E+06 2.461991E+00 O.OOOOOOE+OO 2.461991E+OO 82 1.412000E-01 6.145746E+06 2.023001E+00 O.OOOOOOE+OO 2.023001E+OO 83 3.638000E+01 6.458604E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 84 1.275000E-01 1. 0043 7 5E+07 2.046814E+00 2.921000E+00 4.967814E+00 85 6.647000E+OO 1.269335E+07 4.658266E-01 3.080000E+00 3.545826E+OO 86 3.079000E+00 7. 774510E+06 5.676489E-01 O.OOOOOOE+OO 5.676489E-01 87 2.170000E+01 2.180029E+06 3.276996E-01 O.OOOOOOE+OO 3.276996E-01 88 8.823000E-01 6.480118E+06 8.914734E-01 O.OOOOOOE+OO 8.914734E-01 89 6.472000E-02 1.238657E+07 2.484345E+00 3.999000E+00 6.483345E+OO 90 2.333000E+01 7.987342E+06 3.228688E-01 O.OOOOOOE+OO 3.228688E-01 91 2.320000E+OO 2.510562E+06 5.954627E-01 O.OOOOOOE+OO 5.954627E-01 92 6.055000E+01 3.099275E+06 3.170681E-01 O.OOOOOOE+OO 3.170681E-01 93 5.883000E-01 4.218196E+06 9.196289E-01 O.OOOOOOE+OO 9.196289E-01 

• 1.397000E-01 1.419074E+07 2.057867E+00 1.883000E+00 3.940867E+OO 7.976000E-01 1.443610E+07 9. 513561E-01 1.079000E+00 2.030356E+00 2.489000E+OO 2.553392E+06 6.020899E-01 O.OOOOOOE+OO 6.020899E-01 97 2.764000E-01 6.439211E+06 1.225604E+OO O.OOOOOOE+OO 1.225604E+OO 98 6.877000E-02 8.345177E+06 2. 710916E+00 7.807999E-01 3.491716E+OO 99 3.784000E+OO 1.489029E+07 5.359645E-01 8.500999E-01 1.386064E+00 100 1.541000E-01 9 .316133E+06 1.780258E+00 1.952000E+00 3.732258E+OO 



 

 Information Only 

[JDMILLE.C97.CUSP.RESULTS]CUSP_C97_R1S3_L_T10000_REPORT.TBL;2 C:.3 Page 1 

Vector TAUFAIL PRESGASO VOL_C VOL_S VOL_T 1 1.881000E+Ol 9.181916£+06 3.410087E-01 3. 513000E+00 3.854008£+00 2 1.856000E-01 2.833049£+06 1.527955£+00 O.OOOOOOE+OO 1.527955£+00 3 8.527000£-02 1.159213£+07 2.338110£+00 3.825000E+OO 6.163110E+OO 

ei 5.363000E+OO 1.251198£+07 4.686572£-01 1.599000E+OO 2.067657E+00 1.307000E+00 7.278415£+06 7.783863£-01 O.OOOOOOE+OO 7.783863£-01 1.665000E+00 1. 051156E+07 1.004044E+00 2.170000E+OO 3.174044£+00 7 6.758000E+Ol 3.171819£+06 3.011097£-01 O.OOOOOOE+OO 3.011097£-01 8 4.290000E+Ol 4.383452£+06 3.011097E-01 O.OOOOOOE+OO 3.011097£-01 
9 4.501000E+OO 9.390775£+06 5.203530£-01 3.043000E+OO 3.563353£+00 10 3.408000E+OO 1.391770£+07 5.401012E-01 3.723000£+00 4.263101E+00 11 2.629000E-01 7.682560£+06 1.506051E+00 O.OOOOOOE+OO 1.506051E+00 12 2.512000E-01 9.888308£+06 1.510852E+00 3.204000E+00 4.714851E+OO 13 2.191000E-01 6.173831£+06 1. 544774E+OO O.OOOOOOE+OO 1.544774£+00 14 2.677000E+Ol 1.153201E+07 3.059013E-01 9.920999£-01 1.298001E+00 15 2.879000E+Ol 7.460009E+06 3.504883£-01 O.OOOOOOE+OO 3.504883E-01 16 3.997000E+Ol 4.688450£+06 3.300808E-01 O.OOOOOOE+OO 3.300808E-01 17 3.024000E+Ol 3.521227£+06 3.280894£-01 O.OOOOOOE+OO 3.280894£-01 18 4.025000E+00 1.544172£+07 5 .199128E-01 2.129000E+00 2.648913£+00 19 1.170000E+OO 1.379737E+07 8. 439972E-01 2.695000E+00 3.538997£+00 20 1. 595000E+Ol 8.354388£+06 3.659891E-01 6.424999E-01 1.008489E+00 21 5.307000E-02 5.292574£+06 3.937950£+00 O.OOOOOOE+OO 3.937950£+00 22 4.204000E-01 3.551260£+06 1.242349£+00 O.OOOOOOE+OO 1.242349£+00 23 1.067000E+Ol 1.292133£+07 4.607563£-01 2.743000E+00 3.203756E+00 24 1.471000E+Ol 5. 831318E+06 3.906219E-01 O.OOOOOOE+OO 3.906219E-01 25 1.159000E-01 1.325589£+07 2.291612£+00 5.713000E-01 2.862912E+00 26 2.891000E+OO 6.636365£+06 6.177633£-01 O.OOOOOOE+OO 6.177633£-01 27 7.333000E+Ol 9.317105E+06 3.011097£-01 3.300000E+00 3. 601110E+OO 28 5 .119000E-01 6.650263E+06 1. 091107E+00 O.OOOOOOE+OO 1. 091107E+00 29 7.923000E-02 6.764035£+06 2.397515£+00 O.OOOOOOE+OO 2.397515E+OO 

• 1.227000E+Ol 1.966041£+06 3.947803£-01 O.OOOOOOE+OO 3.947803£-01 5.314000E-01 7. 413 06 6E+06 9.645854£-01 O.OOOOOOE+OO 9.645854E-01 1.966000E+Ol 6.246676£+06 3.492019£-01 O.OOOOOOE+OO 3.492019£-01 33 1.291000E+Ol 4.320345£+06 3.902639E-01 O.OOOOOOE+OO 3.902639£-01 34 3.983000E-01 4.962924£+06 1. 3 7 6624E+ 00 O.OOOOOOE+OO 1. 3 76624E+00 35 1. 402000E+Ol 3.049466E+06 4.537664£-01 O.OOOOOOE+OO 4.537664£-01 36 5.004000E+OO 5.798375£+06 5.526043E-01 O.OOOOOOE+OO 5.526043E-01 37 7.433000E-01 8.835626£+06 9.596525E-01 2.282000£+00 3.241652E+OO 38 9.944000E-02 1. 23 7712E+07 2.164160E+00 2.046000E+OO 4.210160E+00 39 1.989000E-01 2.622305£+06 1.750881E+OO O.OOOOOOE+OO 1. 7 50881E+00 40 4.705000E+Ol 1.693863£+06 3.011097£-01 O.OOOOOOE+OO 3.011097E-01 41 6.327000E+Ol 1.203676£+07 3.011097£-01 3.121000E+00 3. 422110E+00 42 1.707000E+Ol 1.218296£+07 3.234804E-01 3.424000£+00 3.747480E+OO 43 3. 711000E+Ol 7.383605£+06 3.198346£-01 O.OOOOOOE+OO 3.198346£-01 44 1.734000E+OO 9.357676£+06 6.452036£-01 2.457000£+00 3.102204£+00 45 5.943000E+00 1.359956E+07 4.657365£-01 1.471000E+OO 1. 936736E+00 46 3.466000E-01 8.405049£+06 1.382688£+00 3.623000E+00 5.005688E+OO 47 5.680000E+OO 1.161298£+07 4.817018E-01 2.193000E+00 2.674702E+00 48 5.527000E-02 1.116739£+07 3.384981E+00 6.075999£-01 3.992581£+00 49 3.108000E-01 4.794402£+06 1.379820E+00 O.OOOOOOE+OO 1.379820£+00 50 1.047000E-01 6.914397£+06 2.011564£+00 O.OOOOOOE+OO 2.011564£+00 51 6.825000E-01 5.986023£+06 1.228051E+00 O.OOOOOOE+OO 1.228051E+00 52 7.967000E+OO 4.354629£+06 5.047065£-01 O.OOOOOOE+OO 5.047065E-01 53 8.730000E-01 7.044989£+06 9.183298£-01 O.OOOOOOE+OO 9.183298£-01 54 9.179000E-02 6.885277£+06 2.305037E+OO O.OOOOOOE+OO 2.305037E+00 55 1.832000E+00 6.410676E+06 8.002669E-01 O.OOOOOOE+OO 8.002669£-01 

• 5.001000E+Ol 8.138215£+06 3. 0 11097E-01 9.730999E-01 1.274210E+00 9.015000E+OO 6.574536£+06 4.179258£-01 O.OOOOOOE+OO 4.179258£-01 1.508000E+OO 1.193428£+07 9.178399£-01 2.293000£+00 3.210840£+00 59 7.061000E+00 1.251928£+07 4.990718£-01 2.843000£+00 3.342072£+00 60 2.222000E+OO 6.986306£+06 6.345150E-01 O.OOOOOOE+OO 6.345150E-01 61 1. 043000E+Ol 2.944606£+06 3.987798E-01 O.OOOOOOE+OO 3.987798E-01 62 4.675000E-01 1.254759E+07 1.201360E+00 3.502000E+OO 4.703360£+00 63 1.005000E+OO 2.235494£+06 1.004293E+00 O.OOOOOOE+OO 1.004293E+OO 
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[JDMILLE.C97.CUSP.RESULTS]CUSP_C97_R1S3_L_T10000_REPORT.TBL;2 G.) 

64 
65 
66 
67 

• 71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

t 
97 
98 
99 

100 

1.734000E-01 
7.423000E+00 
2.028000E-01 
2.059000E+00 
3.820000E-01 
2.732000E+00 
1.077000E+00 
5.858000E-02 
4.283000E+00 
3.304000E+01 
9.577000E+00 
3.352000E-01 
1.240000E+00 
2.503000E+01 
6.296000E-01 
1.458000E+00 
5.362000E+01 
7.468000E-02 
1.412000E-01 
3.638000E+01 
1.275000E-01 
6.647000E+00 
3.079000E+00 
2.170000E+01 
8.823000E-01 
6.472000E-02 
2.333000E+01 
2.320000E+00 
6.055000E+01 
5.883000E-01 
1.397000E-01 
7.976000E-01 
2.489000E+00 
2.764000E-01 
6.877000E-02 
3.784000E+00 
1.541000E-01 

6.555175E+06 
9.457559E+06 
6.776978E+06 
8.445699E+06 
1.077540E+07 
1. 063478E+07 
9.946805E+06 
9.345084E+06 
6.732134E+06 
1.172813E+07 
6.539473E+06 
6.756383E+06 
9.259678E+06 
1.115312E+07 
1.511478E+07 
1.340298E+07 
6.852417E+06 
6.733849E+06 
6.140312E+06 
6.467567E+06 
9.122174E+06 
1.254713E+07 
7.506445E+06 
2.149525E+06 
6.497376E+06 
1.240858E+07 
7.922006E+06 
2.168951E+06 
3.031410E+06 
4.096848E+06 
1.160782E+07 
1.394175E+07 
2.889166E+06 
6.301345E+06 
7.958956E+06 
1.414957E+07 
7.853370E+06 

2.623177E+00 
4.155226E-01 
1.931292E+00 
6.883314E-01 
1.195122E+00 
6.098419E-01 
9.598312E-01 
2.679279E+OO 
5.305738E-01 
3.526376E-01 
4.620377E-01 
1.166569E+00 
7.172954E-01 
3.155217E-01 
1.046829E+00 
8.188234E-01 
3. 011097E-01 
2.461991E+00 
2.023001E+00 
3.011097E-01 
2.046814E+00 
4.658266E-01 
5.676489E-01 
3.276996E-01 
8.914734E-01 
2.484345E+00 
3.228688E-01 
5.954627E-01 
3.170681E-01 
9.196289E-01 
2.057867E+00 
9.513561E-01 
6.020899E-01 
1.225604E+00 
2.710916E+00 
5.359645E-01 
1.780258E+00 

O.OOOOOOE+OO 
2.644000E+00 
O.OOOOOOE+OO 
3.132000E+00 
2.993000E+00 
3.345000E+00 
2.966000E+00 
1.987000E+00 
0.000000E+00 
1.142000E+00 
O.OOOOOOE+OO 
0.000000E+00 
3.593000E+00 
9.376999E-01 
1.441000E+00 
1. 911000E+00 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
2.921000E+00 
3.080000E+00 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
3.999000E+00 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
1.883000E+00 
1.079000E+00 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
8.500999E-01 
O.OOOOOOE+OO 
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2.623177E+OO 
3.059522E+00 
1.931292E+00 
3.820331E+00 
4.188122E+00 
3.954842E+00 
3.925831E+OO 
4.666279E+00 
5.305738E-01 
1.494637E+OO 
4.620377E-01 
1.166569E+OO 
4.310295E+00 
1.253222E+00 
2.487828E+OO 
2.729823E+00 
3.011097E-01 
2.461991E+OO 
2.023001E+00 
3. 011097E-01 
4.967814E+00 
3.545826E+00 
5.676489E-01 
3.276996E-01 
8.914734E-01 
6.483345E+00 
3.228688E-01 
5.954627E-01 
3.170681E-01 
9.196289E-01 
3.940867E+00 
2.030356E+OO 
6.020899E-01 
1.225604E+00 
2.710916E+00 
1.386064E+00 
1.780258E+00 



 

 Information Only 

lJDMlLLE. C':3/. CUSP. RESULTS] CUSP _C97 _R1S4_L_T100 OO_REPORT. TBL; 2 t.. " .-r Page 1 

Vector TAUFAIL PRESGASO VOL_C VOL_S VOL_T 1 1.881000E+01 7.364022E+06 3.410087E-01 O.OOOOOOE+OO 3.410087E-01 2 1.856000E-01 2.526431E+06 1.527955E+OO O.OOOOOOE+OO 1.527955E+00 3 8.527000E-02 1.150084E+07 2. 338110E+00 3.825000E+00 6 .163110E+00 

-~ 
5.363000E+00 1.249490E+07 4.686572E-01 1.599000E+00 2.067657E+00 1.307000E+OO 6.531023E+06 7.783863E-01 O.OOOOOOE+OO 7.783863E-01 1.665000E+00 6.996461E+06 1.004044E+00 O.OOOOOOE+OO 1.004044E+00 7 6.758000E+01 3.168365E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 8 4.290000E+01 4.248073E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 9 4.501000E+00 7.437265E+06 5.203530E-01 O.OOOOOOE+OO 5.203530E-01 10 3.408000E+00 7.483395E+06 5.401012E-01 O.OOOOOOE+OO 5.401012E-01 11 2.629000E-01 7.704410E+06 1.506051E+00 O.OOOOOOE+OO 1.506051E+00 12 2.512000E-01 9.561047E+06 1.510852E+00 3.204000E+00 4.714851E+00 13 2.191000E-01 1.708907E+06 1.544774E+OO O.OOOOOOE+OO 1.544774E+00 14 2.677000E+01 7.669393E+06 3. 059013E-01 O.OOOOOOE+OO 3.059013E-01 15 2.879000E+01 5.550863E+06 3.504883E-01 O.OOOOOOE+OO 3.504883E-01 16 3.997000E+01 3.424555E+06 3.300808E-01 O.OOOOOOE+OO 3.300808E-01 17 3.024000E+01 1.170526E+06 3.280894E-01 O.OOOOOOE+OO 3.280894E-01 18 4.025000E+00 7.205866E+06 5.199128E-01 O.OOOOOOE+OO 5.199128E-01 19 1.170000E+OO 1.312598E+07 8.439972E-01 2.695000E+00 3.538997E+00 20 1.595000E+Ol 7.397721E+06 3.659891E-01 O.OOOOOOE+OO 3.659891E-01 21 5.307000E-02 1.779050E+06 3.937950E+00 O.OOOOOOE+OO 3.937950E+00 22 4.204000E-01 3.427146E+06 1.242349E+00 O.OOOOOOE+OO 1.242349E+00 23 1.067000E+01 9.274472E+06 4.607563E-01 2.743000E+00 3.203756E+00 24 1.471000E+01 5.052162E+06 3.906219E-01 O.OOOOOOE+OO 3.906219E-01 25 1.159000E-01 1.328498E+07 2.291612E+00 5.713000E-01 2.862912E+00 26 2.891000E+OO 6.337056E+06 6.177633E-01 O.OOOOOOE+OO 6.177633E-01 27 7.333000E+01 7.415667E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 28 5.119000E-01 6.323043E+06 1.091107E+00 O.OOOOOOE+OO 1.091107E+00 29 7.923000E-02 6.367837E+06 2.397515E+00 O.OOOOOOE+OO 2.397515E+00 

' 
1.227000E+01 1.218354E+06 3.947803E-01 O.OOOOOOE+OO 3.947803E-01 5.314000E-01 7.951466E+06 9.645854E-01 O.OOOOOOE+OO 9.645854E-01 1.966000E+01 1.440322E+06 3.492019E-01 O.OOOOOOE+OO 3.492019E-01 33 1.291000E+01 1.361270E+06 3.902639E-01 O.OOOOOOE+OO 3.902639E-01 34 3.983000E-01 1.936708E+06 1.376624E+00 O.OOOOOOE+OO 1.376624E+00 35 1.402000E+01 2.406716E+06 4.537664E-01 O.OOOOOOE+OO 4.537664E-01 36 5.004000E+00 5.694559E+06 5.526043E-01 O.OOOOOOE+OO 5.526043E-01 37 7.433000E-01 8.473705E+06 9.596525E-01 2.282000E+OO 3.241652E+00 38 9.944000E-02 1.237620E+07 2.164160E+OO 2.046000E+00 4.210160E+00 39 1.989000E-01 1.397828E+06 1.750881E+OO O.OOOOOOE+OO 1. 750881E+00 40 4.705000E+01 1.365788E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 41 6.327000E+01 9.723825E+06 3.011097E-01 3.121000E+00 3.422110E+00 42 1.707000E+Ol 1.221530E+07 3.234804E-01 3.424000E+00 3.747480E+00 43 3. 711000E+01 1.410218E+06 3.198346E-01 O.OOOOOOE+OO 3.198346E-01 44 1.734000E+OO 8.256639E+06 6.452036E-01 2.457000E+00 3.102204E+00 45 5.943000E+00 4.925884E+06 4.657365E-01 O.OOOOOOE+OO 4.657365E-01 46 3.466000E-01 7.719559E+06 1.382688E+OO O.OOOOOOE+OO 1.382688E+00 47 5.680000E+00 9.649041E+06 4.817018E-01 2.193000E+OO 2.674702E+00 48 5.527000E-02 7.835438E+06 3.384981E+00 O.OOOOOOE+OO 3.384981E+00 49 3.108000E-01 1.582511E+06 1.379820E+00 O.OOOOOOE+OO 1.379820E+00 50 1.047000E-01 2.583637E+06 2.011564E+00 O.OOOOOOE+OO 2. 011564E+00 51 6.825000E-01 1.110775E+06 1.228051E+00 O.OOOOOOE+OO 1.228051E+00 52 7.967000E+00 2.612925E+06 5.047065E-01 O.OOOOOOE+OO 5.047065E-01 53 8.730000E-01 6.449974E+06 9.183298E-01 O.OOOOOOE+OO 9.183298E-01 54 9.179000E-02 6.363511E+06 2.305037E+00 O.OOOOOOE+OO 2.305037E+00 55 1.832000E+OO 6.157295E+06 8.002669E-01 O.OOOOOOE+OO 8.002669E-01 

• 5.001000E+01 8. 041371E+06 3.011097E-01 9.730999E-01 1.274210E+00 9.015000E+00 6.349460E+06 4.179258E-01 O.OOOOOOE+OO 4.179258E-01 1.508000E+00 1.391216E+07 9.178399E-01 2.293000E+00 3.210840E+00 59 7.061000E+00 1.254465E+07 4.990718E-01 2.843000E+00 3.342072E+00 60 2.222000E+00 5.321256E+06 6.345150E-01 O.OOOOOOE+OO 6.345150E-01 61 1.043000E+01 2.965174E+06 3.987798E-01 O.OOOOOOE+OO 3.987798E-01 62 4.675000E-01 1.277453E+07 1.201360E+00 3.502000E+00 4.703360E+00 63 1.005000E+OO 1. 771434E+06 1.004293E+00 O.OOOOOOE+OO 1.004293E+00 



 

 Information Only 

[JDMILLE.C97.CUSP.RESULTS]CUSP_C97_R1S4_L_T10000_REPORT.TBL;2 ~.-+- Page 2 

64 1.734000E-01 6.247018E+06 2.623177E+00 O.OOOOOOE+OO 2.623177E+OO 65 7.423000E+OO 8.484323E+06 4.155226E-01 2.644000E+00 3.059522E+00 66 2.028000E-01 6.261475E+06 1.931292E+00 O.OOOOOOE+OO 1.931292E+OO 67 2.059000E+00 7.640246E+06 6.883314E-01 O.OOOOOOE+OO 6.883314E-01 

• 3.820000E-01 5.805614E+06 1.195122E+00 O.OOOOOOE+OO 1.195122E+OO 2.732000E+OO 8.355479E+06 6.098419E-01 3.345000E+00 3.954842E+00 1.077000E+00 6.962780E+06 9.598312E-01 O.OOOOOOE+OO 9.598312E-01 71 5.858000E-02 7.482187E+06 2.679279E+OO O.OOOOOOE+OO 2.679279E+00 72 4.283000E+OO 6.349355E+06 5.305738E-01 O.OOOOOOE+OO 5.305738E-01 73 3.304000E+01 1.151474E+07 3.526376E-01 1.142000E+00 1.494637E+00 74 9.577000E+OO 6.344317E+06 4. 620377E-01 O.OOOOOOE+OO 4. 620377E-01 75 3.352000E-01 2.625988E+06 1.166569E+00 O.OOOOOOE+OO 1.166569E+00 76 1.240000E+00 6. 581329E+06 7.172954E-01 O.OOOOOOE+OO 7.172954E-01 77 2.503000E+01 9.679260E+06 3.155217E-01 9.376999E-01 1.253222E+00 78 6.296000E-01 1.001448E+07 1.046829E+00 1.441000E+00 2.487828E+00 79 1. 458000E+00 1.370243E+07 8.188234E-01 1.911000E+00 2.729823E+00 80 5.362000E+01 6.407749E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 81 7.468000E-02 6.383651E+06 2.461991E+00 O.OOOOOOE+OO 2.461991E+OO 82 1.412000E-01 1.191179E+06 2.023001E+00 O.OOOOOOE+OO 2.023001E+00 83 3.638000E+01 6. 329577E+06 3. 011097E-01 O.OOOOOOE+OO 3.011097E-01 84 1.275000E-01 5.551087E+06 2.046814E+OO O.OOOOOOE+OO 2.046814E+00 85 6.647000E+00 1.251637E+07 4.658266E-01 3.080000E+00 3.545826E+00 86 3.079000E+OO 6.542744E+06 5.676489E-01 O.OOOOOOE+OO 5.676489E-01 87 2.170000E+01 1.815961E+06 3.276996E-01 O.OOOOOOE+OO 3.276996E-01 88 8.823000E-01 6.287146E+06 8.914734E-01 O.OOOOOOE+OO 8.914734E-01 89 6.472000E-02 1.239389E+07 2.484345E+00 3.999000E+00 6.483345E+00 90 2.333000E+01 6.708617E+06 3.228688E-01 O.OOOOOOE+OO 3.228688E-01 91 2.320000E+00 1.733497E+06 5.954627E-01 O.OOOOOOE+OO 5.954627E-01 92 6.055000E+01 2.938097E+06 3.170681E-01 O.OOOOOOE+OO 3.170681E-01 93 5.883000E-01 4.596281E+06 9.196289E-01 O.OOOOOOE+OO 9.196289E-01 

' 
1.397000E-01 1.174389E+07 2.057867E+OO 1.883000E+OO 3.940867E+00 7.976000E-01 1.317699E+07 9.513561E-01 1.079000E+00 2.030356E+00 2.489000E+00 2.331007E+06 6.020899E-01 O.OOOOOOE+OO 6.020899E-01 97 2.764000E-01 1.742225E+06 1.225604E+00 O.OOOOOOE+OO 1.225604E+00 98 6.877000E-02 6.292651E+06 2.710916E+00 O.OOOOOOE+OO 2.710916E+00 99 3.784000E+00 1.368746E+07 5.359645E-01 8.500999E-01 1.386064E+00 100 1.541000E-01 5.936306E+06 1.780258E+00 O.OOOOOOE+OO 1. 780258E+00 
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vector TAUFAIL PRESGASO VOL_C VOL_S VOL_T 
1 1.881000E+Ol 7.373383E+06 3.410087E-01 O.OOOOOOE+OO 3.410087E-01 2 1.856000E-01 2.535215E+06 1.527955E+OO O.OOOOOOE+OO 1.527955E+00 3 8.527000E-02 1.159446E+07 2.338110E+OO 3.825000E+00 6.163110E+00 

• 5.363000E+OO 1.251483E+07 4.686572E-01 1.599000E+00 2.067657E+00 
1.307000E+OO 6. 531374E+06 7.783863E-01 O.OOOOOOE+OO 7.783863E-01 
1.665000E+OO 6.994745E+06 1.004044E+00 O.OOOOOOE+OO 1.004044E+00 7 6.758000E+Ol 3.144333E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 8 4.290000E+Ol 4.321098E+06 3.011097E-01 O.OOOOOOE+OO 3. 011097E-01 9 4.501000E+OO 7.457330E+06 5.203530E-01 O.OOOOOOE+OO 5.203530E-01 10 3.408000E+OO 7.478015E+06 5.401012E-01 O.OOOOOOE+OO 5.401012E-01 11 2.629000E-01 7.698039E+06 1.506051E+OO O.OOOOOOE+OO 1.506051E+00 12 2.512000E-01 9. 54813 9E+0 6 1.510852E+00 3.204000E+00 4.714851E+00 13 2.191000E-01 1.708567E+06 1.544774E+00 O.OOOOOOE+OO 1.544774E+00 14 2.677000E+Ol 7.645779E+06 3.059013E-01 O.OOOOOOE+OO 3.059013E-01 15 2.879000E+Ol 5.520873E+06 3.504883E-01 O.OOOOOOE+OO 3.504883E-01 16 3.997000E+Ol 3.444735E+06 3.300808E-01 O.OOOOOOE+OO 3.300808E-01 17 3.024000E+Ol 1.395969E+06 3.280894E-01 O.OOOOOOE+OO 3.280894E-01 18 4.025000E+00 7.183680E+06 5.199128E-01 O.OOOOOOE+OO 5.199128E-01 19 1.170000E+00 1.307667E+07 8.439972E-01 2.695000E+00 3.538997E+00 20 1.595000E+Ol 7.405975E+06 3.659891E-01 O.OOOOOOE+OO 3.659891E-01 21 5.307000E-02 1.754674E+06 3.937950E+00 O.OOOOOOE+OO 3.937950E+00 22 4.204000E-01 3.394991E+06 1.242349E+00 O.OOOOOOE+OO 1.242349E+00 23 1.067000E+Ol 9 .271284E+06 4.607563E-01 2.743000E+00 3.203756E+00 24 1.471000E+Ol 5.049310E+06 3.906219E-01 O.OOOOOOE+OO 3.906219E-01 25 1.159000E-01 1.325597E+07 2.291612E+00 5.713000E-01 2.862912E+00 26 2.891000E+00 6.190234E+06 6.177633E-01 O.OOOOOOE+OO 6.177633E-01 27 7.333000E+Ol 7.392509E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 28 5.119000E-01 6.324246E+06 1.091107E+00 O.OOOOOOE+OO 1.091107E+00 29 7.923000E-02 6.351389E+06 2.397515E+00 O.OOOOOOE+OO 2.397515E+00 

' 
1.227000E+Ol 1.213401E+06 3.947803E-01 O.OOOOOOE+OO 3.947803E-01 
5.314000E-01 7.896204E+06 9.645854E-01 O.OOOOOOE+OO 9.645854E-01 1.966000E+Ol 1.388802E+06 3.492019E-01 O.OOOOOOE+OO 3.492019E-01 33 1.291000E+Ol 1.351480E+06 3.902639E-01 O.OOOOOOE+OO 3.902639E-01 34 3.983000E-01 1.960507E+06 1. 3 76624E+00 O.OOOOOOE+OO 1.376624E+00 35 1.402000E+Ol 2.407676E+06 4.537664E-01 O.OOOOOOE+OO 4.537664E-01 36 5.004000E+OO 5.783576E+06 5.526043E-01 O.OOOOOOE+OO 5.526043E-01 37 7.433000E-01 8.487429E+06 9.596525E-01 2.282000E+00 3.241652E+00 38 9.944000E-02 1.239152E+07 2.164160E+00 2.046000E+00 4.210160E+00 39 1.989000E-01 1.399488E+06 1.750881E+00 O.OOOOOOE+OO 1. 750881E+00 40 4.705000E+Ol 1.343836E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 41 6.327000E+Ol 9.722180E+06 3.011097E-01 3.121000E+00 3.422110E+00 42 1.707000E+Ol 1.209046E+07 3.234804E-01 3.424000E+00 3.747480E+00 43 3.711000E+Ol 1.365489E+06 3.198346E-01 O.OOOOOOE+OO 3.198346E-01 44 1.734000E+OO 8.170832E+06 6.452036E-Ol 2.457000E+00 3.102204E+00 45 5.943000E+00 4.894963E+06 4.657365E-01 O.OOOOOOE+OO 4.657365E-01 46 3.466000E-01 7.747220E+06 1.382688E+00 O.OOOOOOE+OO 1.382688E+00 47 5.680000E+OO 9.659723E+06 4.817018E-01 2.193000E+00 2.674702E+00 48 5.527000E-02 7.804548E+06 3.384981E+00 O.OOOOOOE+OO 3.384981E+00 49 3.108000E-01 1.470191E+06 1.379820E+OO O.OOOOOOE+OO 1.379820E+00 50 1.047000E-01 2.390125E+06 2.011564E+00 O.OOOOOOE+OO 2.011564E+00 51 6.825000E-01 1.312145E+06 1.228051E+OO O.OOOOOOE+OO 1.228051E+00 52 7.967000E+00 2.588183E+06 5.047065E-01 O.OOOOOOE+OO 5.047065E-01 53 8.730000E-01 6. 487796E+06 9.183298E-01 O.OOOOOOE+OO 9.183298E-Ol 54 9.179000E-02 6.363378E+06 2.305037E+00 O.OOOOOOE+OO 2.305037E+00 55 1.832000E+00 6.164639E+06 8.002669E-01 O.OOOOOOE+OO 8.002669E-01 

' 
5.001000E+Ol 8.053402E+06 3.011097E-01 9.730999E-01 1.274210E+00 9.015000E+OO 6.348591E+06 4.179258E-01 O.OOOOOOE+OO 4.179258E-01 1.508000E+00 1.410361E+07 9.178399E-01 2.293000E+00 3.210840E+00 59 7.061000E+OO 1.252872E+07 4.990718E-01 2.843000E+00 3.342072E+OO 60 2.222000E+OO 4.906160E+06 6.345150E-01 O.OOOOOOE+OO 6.345150E-01 61 1.043000E+Ol 2.867572E+06 3.987798E-01 O.OOOOOOE+OO 3.987798E-01 62 4.675000E-01 1.254951E+07 1.201360E+00 3.502000E+OO 4.703360E+OO 63 1.005000E+OO 1. 757106E+06 1.004293E+OO O.OOOOOOE+OO 1.004293E+00 
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64 1.734000E-01 6.291995E+06 2.623177E+00 O.OOOOOOE+OO 2. 623177E+OO 65 7.423000E+00 8.489412E+06 4.155226E-Ol 2.644000E+00 3.059522E+00 66 2.028000E-01 6.174565E+06 1.931292E+OO O.OOOOOOE+OO 1.931292E+00 67 2.059000E+OO 7. 541346E+06 6.883314E-01 O.OOOOOOE+OO 6.883314E-01 

-0 

3.820000E-01 5.803846E+06 1.195122E+OO O.OOOOOOE+OO 1.195122E+00 2.732000E+OO 8.354590E+06 6.098419E-01 3.345000E+00 3.954842E+OO 1.077000E+OO 6.962229E+06 9.598312E-01 O.OOOOOOE+OO 9.598312E-01 71 5.858000E-02 7.481840E+06 2.679279E+00 O.OOOOOOE+OO 2.679279E+00 72 4.283000E+00 6.349888E+06 5.305738E-01 O.OOOOOOE+OO 5.305738E-01 73 3.304000E+01 1.155038E+07 3.526376E-01 1.142000E+00 1.494637E+00 74 9.577000E+OO 6.343445E+06 4.620377E-01 O.OOOOOOE+OO 4.620377E-01 75 3.352000E-01 2.528426E+06 1.166569E+00 O.OOOOOOE+OO 1.166569E+00 76 1.240000E+00 6.576579E+06 7.172954E-01 O.OOOOOOE+OO 7.172954E-01 77 2.503000E+01 9.672822E+06 3.155217E-01 9.376999E-01 1.253222E+00 78 6.296000E-01 1. 001228E+07 1.046829E+00 1.441000E+00 2.487828E+00 79 1.458000E+00 1.365678E+07 8.188234E-01 1.911000E+00 2.729823E+00 80 5.362000E+01 6.431414E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-Ol 81 7.468000E-02 6.386720E+06 2.461991E+00 O.OOOOOOE+OO 2.461991E+OO 82 1.412000E-01 1.258591E+06 2.023001E+00 O.OOOOOOE+OO 2.023001E+OO 83 3.638000E+01 6.338787E+06 3.011097E-01 O.OOOOOOE+OO 3.011097E-01 84 1.275000E-01 5.546087E+06 2.046814E+OO O.OOOOOOE+OO 2.046814E+00 85 6.647000E+00 1.254539E+07 4.658266E-01 3.080000E+00 3.545826E+00 86 3.079000E+00 6.525979E+06 5.676489E-01 O.OOOOOOE+OO 5.676489E-01 87 2.170000E+01 1.794556E+06 3.276996E-01 O.OOOOOOE+OO 3.276996E-01 88 8.823000E-01 6.289411E+06 8.914734E-01 O.OOOOOOE+OO 8.914734E-01 89 6.472000E-02 1. 241163E+07 2.484345E+00 3.999000E+00 6.483345E+OO 90 2.333000E+01 6.718701E+06 3.228688E-01 O.OOOOOOE+OO 3.228688E-01 91 2.320000E+00 1.748745E+06 5.954627E-01 O.OOOOOOE+OO 5.954627E-01 92 6.055000E+01 2.959483E+06 3.170681E-01 O.OOOOOOE+OO 3.170681E-01 93 5.883000E-01 4.116444E+06 9.196289E-01 O.OOOOOOE+OO 9.196289E-01 

• 1.397000E-01 1.176670E+07 2.057867E+00 1.883000E+00 3.940867E+00 7.976000E-01 1.316561E+07 9. 513561E-01 1. 079000E+00 2.030356E+00 2.489000E+00 2.321361E+06 6.020899E-01 O.OOOOOOE+OO 6.020899E-01 97 2.764000E-01 1.694501E+06 1.225604E+00 O.OOOOOOE+OO 1.225604E+00 98 6.877000E-02 6.294055E+06 2. 710916E+OO O.OOOOOOE+OO 2.710916E+00 99 3.784000E+00 1.367937E+07 5.359645E-01 8.500999E-01 1.386064E+00 100 1.541000E-01 5.947879E+06 1.780258E+00 O.OOOOOOE+OO 1.780258E+00 
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Appendix F includes Tables and Figures which contain results from direct brine release 
calculations performed using BRAG FLO. 
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1997 Eecation Calculation: Replicate One Direct Brine Release Vectors e 7/13/97 
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" """'""• ' ' " O.OOE.t<JO 7.9SE+06 O.OOEtOO 2.66Et00 1.41E-o4 2.69E-o3 2.25E-D4 6.20€.00 4.19E+D4 O.OOE-1-00 8.20E-~o00 9.17E+02 3.1l4E+01 3.75Et01 1.25£+07 9,07e-01 1 2BE+07 5.82E-Q6 8.71E-~o04 2.08Et04 

" -- ' ' " O.OOftOO '""""" O.OOE-t-DD 1.10Et01 2.00E-OS '""'""' 6.22£.05 Hl1E-o1 4.21Et02 O.OOE+OO 1.112Et02 6.89E+04 2.91Et01 2.75E,f{l1 6.27£+06 7,53E-ot 8.84E+OB Q.r12E.Q2 B.BIE-t-04 1.78ft04 43 Do:>wn-dip ' ' "' O.OOEtOO 4.00E-~oOS O.OOE+OO 1.10E+01 2.7tE-o5 2.09£+00 6.22E.05 7.31E+OO 1.38E+01 O.OOE+OO 6.37Et03 2.08£+06 2.85E+01 2.73Et01 1.<15E+07 5.20E..OI !.49Et07 1.52E-o5 1.02E+05 1.38Et04 ., Down-dip ' ' 94 OOOEtOO 7.99E406 O.OOEtOO 2.88Et00 9.56E.Q5 2.35E-o7 2.84E-o4 2.36E-D7 4.81E+OB O.OOE+OO 7.17E.04 5.77E.02 2.77E+(l1 2.72Et01 1.14£~07 9.93E·01 1.21E+07 1.78E.Q1 8.«E+04 4.45E+D4 

" Down-dip ' ' .. O.OOE+OO 3.32E-~oo5 O.OOC+OO 1.10Et01 1.77E-o5 5.46E-o2 7.08E-o5 5.27E-o1 2.84E-~o02 O.OOEtOO 1.67Et02 7.6BE-~o04 2.24E+(l1 2.14E+01 5.80E+OB 6.17E.Q1 6.37Et06 1.01E.Q2 6.61E+04 1.61E+04 .. ,., ... ' ' 24 O.OOE+DO 7.99E~06 O.OOE"+OO 2.88Et00 7.6te-os 1.99E.Q8 9.62£.05 1.99E.06 5.30Ct07 O.OOE+OO 6.07E-o3 3.61 E-o1 2J12E+(l1 1.!17Et01 1.03E+07 9.07E-D1 t.04E+07 6.43£.02 7.72E+04 3.0IE+O-i 
47 -·· ' ' " O.OOE+OO 3.93E+(l5 O.OOEtOO 1.10Et01 1.48E.OS 1.81E-D1 4.98E-05 1.72E+OO 6.59E+01 O.OOE"+OO 5.51Et02 2.6BEt05 1.77E+01 1.6SE+01 6.62£+06 6.28E-o1 1.13Et07 2.83E-D2 8.!1E+04 1.49Et04 .. ,., ... ' ' 44 O.OOEtDO 8.00Et06 O.OOEtOO 2.88Et00 4.86E.Q5 2.90E-o7 8.39€-05 2.90E-o7 2.S9EtOB O.OOE+OO 8.84E·04 ~.74E.02 1.22E•01 1.19Et01 9.66Et06 8.88E-o1 9.70Et06 3.83E-o6 7.~~E+04 1.91Et04 

" ,., ... ' ' " O.OOEtOO 3.62E-t-OS O.OOE-~oOO 1.10E+01 8.67E-D6 1.99E-o1 4.21E-o5 3.28E+OO 3.30E~OI O.OOE+OO 6.07Et02 3.56E-~o05 1.18E+01 1.14Et01 5.60E+06 4.95E-01 1.16Et07 9.47E-oe 8.24E+04 1.06Eo04 

"' ,., ... ' ' "' 4.18Et05 3.S3E+(l5 O.OOE+OO 1.10ft01 e.soe-o6 -4.76£.(11 2.6:31:-05 2.79E+OO 1.63E+(l1 0.00€+00 1.45Et00 6.~2Et05 1.04Et01 1.04E-~o01 6.37E-~o06 4.53E.Q1 1.16Et07 4.80£.02 8.36Et04 1.27£•04 

" -·· ' ' " O.OOEtOO 3.39E+(l5 O.OOE+OO 1.10E+01 S.I!IE.Q6 3.30E-D1 2.26E-05 4.77E+OO 1.20E+01 O.OOE"+OO 1.01Et03 5.72Et05 6.83E+OO 6.61E+OO 6.60E+06 4.01 E.OI 1.26E-~o07 I.S5E-D2 B.61Et04 1.59Et04 
52 Oown-d" ' ' " O.oo:E+OO 3.27E+OS O.OOE+OO 1.10Et01 ~.13E.06 B.89E.Q1 1.36E-05 B.OOE+OO 4.11E+OO O.OOE+OO 2.71£+03 1.13E+06 4.62E+(l0 4.57E+OO 7.21Et06 4.85£-Qj 1.27E+07 4.01E.Q6 B.88E-~o04 1.12E+04 ., ,., ... ' ' "' O.OOEtOO 3.35E+(l5 O.OOE-~oOO 1.10E+01 t.96E-o6 2.86£+00 2.06E-o& 1.31E+01 4.38E-o1 O.OOE+OO 8.72Et03 3.56E+06 1.56E+OO 1.55E+OO 7.97E+08 5.11£.(11 1.15E+07 t.72E.06 9.t6E+04 1.21E-t0<1 

" ,., ... ' ' " O.OOEtOO 2.~6E.o{)5 O.OOE+OO 1.10Et01 1.25E-o6 ~.22E-01 ~.36E-06 U9E+OO Z.40E+OO O.OOE+OO 1.29Et03 6.29E+05 1.51E+OO 1.41E-~o00 4.26Et06 3.99E-D1 9.37Et06 1.12E.Q4 7.43Et04 7.68E+03 

" -·· ' ' " O.OOE"tOO 3.22E+(l5 O.OOE+OO 1.10E+01 1.1ZE·06 4.57E-D1 s.31E.o6 9.31E+OO 1.71£+00 O.OOE+OO 1.39£+03 6.61E+05 1.47E+OO 1.40E+OO 6.14E+06 4.91E-o1 1.33Et07 6.04E-o6 6.97Et04 1.14Et04 

" Do•n-<~P ' ' " O.OOE+OO 3.77E+05 O.OOEtOO 1.10Et01 ~.84E·D7 1.79E+OO 6.19E-o7 2.23E-~o01 I.SSE-ol O.OOE+OO 5.46Et03 2.24£+()8 3.52£.(11 3.26E-01 7.17Et06 5.68E-DI 1.37E•07 6.25E-o3 9.62Et04 1.45Et04 

" Oo•n·d" ' ' " O.OOEtOO 2.S3E+05 O.OOE+OO 1.10Et01 1.00E·07 2.69E·D1 5 85E.07 ?.!BEtOO 2.57E-D1 O.OOE+OO 8.21Et02 S.77Ef05 1.4BE-o1 1.44E..01 3.51Et06 2.87E-ot 9.59E+06 9.1~E-05- 7.42EtD4 5.60Et03 

"' eo....n-iiP ' ' 
., O.OOEtOO 2.29E+05 O.OOE+OO 1.10E+01 !I.S!IE-o6 1.12E.01 7..31£-07 5.51E+00 5.02E.01 o.OOE+OO 3.-4ZEt02 2.91E+05 1.48E-o1 1.36E-o1 2.65Et06 3.83E·01 8.51E+06 7.18E.Q2 6.71Et04 1.08E+04 

59 Oo•n-d" ' ' " O.OOEtOO 2.45E+05 O.OOE+OO 1.10E-~o01 2.5o1E·08 1.17E-D1 2.16E-D7 6.85E-~o00 1.17E.01 O.OOE+OO 3.57E+02 3.59Ef05 ~.21E-o2 4.11E-D2 2 S!EtOS 2 OOE-o1 6.71E+08 2. 19E-o2 6.67Et04 4.67Et03 .. Do•n-dlp ' ' 2 O.OOE-~oOO 3.71E+05 O.OOE+OO 1.10E+OI 1.42E-o& 2.07Et00 3.27E-09 1.99Et01 S.21E.OO O.OOE-~oOO 6.31E+03 2.66Et06 1.39E-(12 1.33E.Q2 S.IIS€+06 4.42E.o1 1.15Et07 8.37E-OG 9.91Et04 1.01E+04 

" eo....n-dlp ' ' 60 O.OOEtOO 3.0QE+05 O.OOE+OO 1.10E+01 6.12E-09 2.31£.01 4.95£.(18 1.2ZEt01 1.S3E-D2 O.OOE+OO 7.04E+02 8.24E+05 9.5JE-(13 9.06E-Q3 3.18Et06 1.21E-o1 I.D8E+07 2.74E-02 7.90ft04 6 20E+03 

" """""• ' ' " O.OOE..OO 3.27E+05 O.OOE+OO 1.10E+OI 3.27E..OO 1.97E-~oOO 8.91E-D9 1.~0E+01 1.33E-o3 O.OOE+OO 6J12E+03 2.69Et06 3.63E-Q3 3.6SE-Q3 4.60E-~o06 1.4SE.01 7.79£+06 5.96E.()8 7.86E+04 2.95E+03 

" """""• ' ' ' O.OOE+OO 3.14E.t<J5 O.OOE+OO 1.10Et01 4.12£-10 2.17E-DI 3.30E-o9 l.t7E+01 1.12E-o3 O.OOE+OO 8.63E+02 5.64E+05 6.31E.(J4 5.96E..o.t 2.96Et06 1.54E-ot 9.83Et{l(i 3.94E-o5 7A9E-~o04 2.98Et03 
64 Oovm-dlp ' ' 40 O.OOE-~oOO 4.19E+05 O.OOE+OO 1.10£+()1 2.82E-10 3.82£+00 5.11E-10 l.25E+01 s.soe-os O.OOE+OO 1.17E+04 S.SOE+06 3.02E-D4 2.97E-D4 6.40E+06 368E-01 8.77Et06 1.93E-06 6.81E+04 8.39Et03 

" Down-dip ' ' 47 O.OOE+OO 3.15E+05 O.OOE+OO 1.10E+01 6.83E-15 1.41£.01 3.56E-14 7.69Et00 3.31E.08 O.OOEtOO 4.29E+02 3.6BE+05 1.29E-t18 1.21E-D8 2.40Et06 1.63E-o1 8.3t1E+06 5.32£.(12 6.56E+O-i 5.92E+03 

" -·· ' ' " O.OOE+OO 2.23e .. oo O.OOE+OO UOE-+()1 4.291;-os 7.24E-D2 1 .68E.04 4.63£.01 5.58E+02 O.OOE+OO 2.21E+02 9.58E-t04 5.3-tE-+()1 5.07E+01 9.16f-~o06 7.(J9E-ol 1.22Et07 8.22E-OG 8.50E+04 1.56E+04 

" -·· ' ' "' O.OOE+OO 5.26E.t<J5 O.OOE+OO 1.10E+01 4.60E-o!. 1.41E-~o00 1.11E·04 4.~0Et00 3.73Et01 O.OOE+OO 4.31Et03 1.32E+06 4.93E+(l1 4.80E+01 f.-45Et07 5.89E-ot 1.51E+07 2.62E-o6 1.03E-~o05 1.57Et04 .. Down-dip ' ' " O.OOEtOO 3.43E-t05 O.OOE+OO 1.10E+OI 3.47E-oS BASE-o2 7.83E.Q5 S.56E..01 4.~1Et02 O.OOE-~oOO 1.9rE-~o02 B.29E+O~ 3.65Et01 3.47Et01 7.06Et06 7 S9E-OI 9.76E+06 4.72E.02 7.47E+04 1.72Et04 

" Oown·dlp ' ' 22 O.OOE+OO 7.50Et06 O.OOE+OO 2.88E+OO 1.36£44 7.67E-03 1.99E·O~ 2.60E.Q2 1.16Et0~ O.OOEtOO 2.34Et01 2.90£+03 3.-UE-+()1 3.34£+01 1.24E~07 8.67E-ol 1.27Et07 2.88E.06 8.70E+04 1.98Et04 
70 -·· ' ' 

,. O.OOE+OO 7.99e .. oo O.OOE+OO 2.88E+OO 1.16E-o4 3.21E-07 3.t8E.Q~ 3.21E-o7 ~.32E+OB O.OOE+OO 9.80E44 7.74E.Q2 3.34E+(l1 3 27E+01 1.20E+07 9.93E-ol 1.29Et07 1.50E-D1 8.78E+04 4.46E+04 

" Down-dip ' ' " O.OOEfOO B.OOE-t06 O.OOE+OO 2.88E+OO 1.213E-04 3.15£-08 1.64E-o4 3.UiE-o8 1.41Et10 O.OOE+OO uoe-os 2.52E-o3 3.32E+01 3.24E+01 1.16E+07 9.12E-01 1.17Et07 3.19E-o2 9.29£+04 2.7~Et04 

" Down·d1p ' ' " O.OOE+OO 3.BBE.t<J5 O.OOE+OO 1.1DE+01 2.51E-OS 2.06E·01 9.23E.Q5 l.MEtOO 1.11Et02 O.OOE+OO 6.34Et02 2.63E+05 3.1~E+01 3.03E+01 9.23Et06 5.62E.OI 1.32Et07 1.38E.Q4 8.89Et04 1.93£+0<1 

" Doom-dip ' ' " o.ooe..oo 5.1~e .. os D.OOE+OO 1.10E+Ot 2.93E-os 2.01Et00 6.5.!1E.Q5 6.69Et00 1.56E+01 D.OOE+OO 6.14E+03 1.96E..ofl 3.06E+(l1 2.B7E+01 1.52E+07 5.51£-()1 1.56Et07 1.22E-D5 1.19E+05 1.70Et04 
74 eo....n-dlp ' ' 7 O.OOE+OO 3.8SE-t05 O.OOE+OO 1.10E+01 2.77E-o5 1.23Et00 3.36E.05 4 . .54E-~o00 1.87E+OI O.OOE+OO 3.75Et03 1.38E..ofl 2.S9E.o{)1 2.51Et01 8.99£+06 6.20E-o1 1.25Et07 3.12E-o2 9.03E+D4 1.68Et04 

" -·· ' ' .. O.OOE-tOO 6.36E.t<J5 O.OOE-+()0 1.10E+(l1 1..39C-OS 8.49E-o2 5.8.2E.Q5 8.70E..01 1.42Et02 O.OOE+OO 2.69£+02 1.25Et05 1.78E+01 1.69E-~o01 6.18Et06 5.48E-01 9.15E+06 7.roe-o5 7.19E...o.i 1.02Et04 
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 Information Only 

1997 Eeication Calculation: Replicate One Direct Brine Release Vectors e 7/13/97 ...... 
'" ~- -·k ~· ~~ ..... T'""'""""" - ~· Up.<~perno llr>-<llp(la.o -.. o-~ .. p<l•• ·- -.o~a .. __ CN_P_ 

~ .. .., Up.dpAIIII D<lwll-dlp~ Ooom-<ipA.g ORZPorooily - ~- ·-· ln!rvllm~ SU.hl<lor Prlrl.r:IM!I< _..,., -·- - ~- -- - BrO.IItlotr.. -M - Sill lhac-) !181. f!roolotl) Hoi;# (no) f'loo-JP,) Sal)hACian) -1(1'1) SoLflracion) (l'nE-) 

·~· 
(Fr~ '""" 

,_, 
ll'ldol<j11Pol ""'' 

,..., p,.....,o(Po) --· -· ·-· - -· (h~ctlm> 

""" (1\'o.._,) 1-1 (h-) (~""""") ~ " Aft lie. '"" Veclor POROSITY SAT RGAS SAT RBAN HEIGHT PRESPAN:!" BSATPAN2 PRESPAN4 (lSATPAN4 "".,"" PERM lC POROSITY ''""--" INTR TME "'" WELL PI PAM SA,NO AREA lOT CAST RE PAM CAST '""'' """ '"'" KAG4 

7~ =-d: : ' ~~ ::~:~~~ <2 4:16E:~ i:;;~:oo ;:;~E~; :~~~:; ;:;;~:o7 ::!;E~, ~:~~~2 ~:~:~::: !:~~~!~ ~:7:~:;! ' ' -1. 7 +00 
i:~;~::~ g:~~:: 2:~~~: :::;~:g7 ::~:;~ ~-~~~~ : :~:~ :·;;~:~! '•" ' 1 16E-Ot 

1.00E+04 ·B.411E.01 1 ME-01 78 _..,. 
' ' ""' 5.04E.at 1.14E-01 3.43E-o1 1.21e ... oo 8.72E...06 4.23E-02 B.73E+D6 8.62E-{)1 B.96E~ 9.12E-16 6.97E-{)2 9.12E·1B 1.00Et01 -1.26E.OO 1.20E-13 O.OOE~oo 9.43E-{)1 1.40Et07 1.00E·12 O.OOEtOO 1.00Et00 6.90E-02 1.112E-{)1 19 

_..,. 
' ' ' 4.~E-01 9.61E-o2 2.5BE-D1 1.18Et00 6.30E-Hl6 1.19E-02 B.31E-Hl8 7.57E-OI 6.92E-o2 7.24E-18 9.2BE-02 7.24E·16 1.00Et04 -1.28E+OO 1.16E·13 o.ooe~oo 9.73E-{)1 1.41Et07 1.00E·12 oaoe ... oo I.OOEtOO 2.32E-{)1 1.77E-{)2 .. """"* ' ' " 5.73E.(l1 5.46E·02 3.06E-01 1.41Et00 t.35E-Hl7 2.98E-06 1.36E-Hl7 5.69E-{)1 1.90E-{)1 6.86E·IS 1.89E-{)1 5.01E-15 1.00E+04 -7.73E-{)1 UBE-13 O.OOE+OO 3.57E-{)1 1.25Et07 1.00E·12 O.OOEtOO 1 OOE+OO 2.78f.()2 2.70E-01 " -- ' ' .. 5.37E-01 G.&>E-02 3.61E~ 1.30E+OO 1.06E-Hl7 3.12E-{)5 1.06Et07 4.16E-01 1.5-tE-01 3.02E·17 1.65E-{)1 3.02E-17 1.00E-Hl4 ·1.26Et00 1.2BE-13 o.ooe..no 9.43£.()1 1.22E-Hl7 1.00E-12 O.OOEtOO 1.00E..OO 3.22E-02 2 5-tE-01 82 """"""' ' ' " 5.69E-01 1.41E-D2 2.26E-01 1.39E-Hl0 1.31E-Hl7 1.43E-o6 1.31E-Hl7 4.86E-01 1.67E-01 3.90E-14 1.48E<J1 5.37E-15 1.00E+<M -1.03E-Hl0 1.26E-13 O.OOEtOO 5.93E-{)1 1.51Et07 1.00E·12 O.OOEtOO 1.00E+OO 1.7BE<J2 363E-{)1 83 Down-dip ' ' " 5.31E.(I1 1.14E.()1 1.7DE-D1 1.28E+OO 1.01E-Hl7 1.07E.Q6 1.01E-Hl7 4.SOE-01 e..64E-02 2.14E-14 8.67E-{)2 2.14E·14 1.00E+{)4 ·1.01E-Hl0 U5E·13 O.OOE-100 5.75£.{)1 1.13Et07 1.00E·I2 o.aoe..no I.CX>CtOO 1.62£-(12 2.95E-{)1 " -~· ' ' 55 5.58E.(l1 7.03£-{)2 2.38E-{)1 1.38Et00 1.23E-Hl7 6.80E-oo 1.23E-Hl7 4.8-tE-01 9.90E-o2 B.71E·15 1.00£-{)1 8.71E-15 1.00Et04 ·8.68E-01 USE-13 O.OOE+OO 4.31E-{)1 1.28E+07 t.OOE·12 o.ooe..no I.OOEtOO 1.5-tE-{)2 3.43E.()1 " Down.-Jip ' ' " 5.77E-01 1.23E-01 3.88E-{)1 1.42E+OO 1.39E-Hl7 8.94E-07 1.3!1Et07 5.13E-01 1.79E-{)1 3.69E-13 1.75E-{)1 2.57E·13 1.00E-Hl4 -1.10E.OO 1.32E·13 o.ooe.,.oo 6.89£-{)1 1.31Et07 I.OOE-12 o.ooe..no 1.00E+OO 2.87E·03 4.!18£.{)1 .. .,~..., ' ' .. 4.88E~t I.02E-01 Z.llf-(11 1.17Et00 8.15Et00 3.48E-06 B.IBEtOO 4.3ZE.OI 4.74£-{12 7.78£-14 6.53£-<JZ 7.76£-14 f.OOE-Hl4 -1.29£..00 1.1BE·IS O.OOE+OO I.OIE-100 1.16Et07 I.OOE·I2 O.OOEtOO I OOEtOO 9.15E-{)3 3921:-{)f " -~" ' ' " 5.2!1E.-{)I 4.93E-{)2 1.51E-01 1.28E+OO 1.00Et07 1.04E-05 1.00E-Hl7 3.7$€..01 1.09E.(l1 2.46E·15 1.16E-01 2.46E-16 1.00E-Hl4 ·1.06Eo00 U7E·13 O.OOE+{)O 6.28£.{)1 1.61Et07 1.00E·12 O.OOE.tOO I.OOE+OO 721E-03 4.59E--ol " Down-<llp ' ' 

,. 5.86E.01 7.60E-{)2 4.97E-01 1.4SE-Hl0 1.46Et07 7.81E.06 1.46E-Hl7 5.74E-01 1.84E.01 6.40E·14 1.76E-01 2.00E-14 1.00Et04 ·1.33Et00 1.48E-13 O.OOE-HlO 1.10Et00 1 19Et07 I.OOE-12 O.OOEtOO I.OOEtDD 1.01E-03 8.32E-{)1 " Oown-<llp ' ' 73 5.6SE-D! 5.61E.02 3.03E-o1 1.38ft.OO 1.29E-Hl7 3.22E-D6 1.29E-Hl7 4.47E-01 9.71E-D2 3.72E·16 1.02E-01 3.72E·16 1.00E..o-t -8.01 E-01 1.1SE·13 O.OOE"t(IO 3.77E-D1 1.39Et07 1.00E·12 o.ooe.oo 1.00Et00 2.99E-03 5.52E-D1 " """""" ' ' 2 5.67E-01 6.22£.{)2 4.02E-D1 1.39E-Hl0 1.30E+07 4.11E..Q6 1.30E-Hl7 4.77E.01 1.73E-01 1.15E-13 1.63E..01 4.47E·14 1.00E..o-t -1.29Et00 1.39E·13 O.OOE-100 9.98£.{)1 1.41E+07 1.00E·12 O.OOE..OO 1.00E-Hl0 4.77E-04 7.0if-{)1 " 
"""""'· 

' ' " 5.24E-D1 3.40E-02 8.84£.{12 1.26EtOO 9.63Etoo 8.44E-03 9.73Et06 2.41E-D1 1.44E411 1.70E·19 1.5-tE-{11 1.70E·19 1.00E..o-t ·1..22Et00 1.23E·13 O.OOE-100 8.64E-01 1.51E..n7 1.00E·12 O.OOE..OO I.OOEtOO 1.42E-03 6.43E-01 " Down-dip ' ' " 5.39E.(l1 4.46E-02 2.52E.{I1 1.30Et00 1.07E +07 121E-D4 1.07£+{)7 3.:lOE.{l1 1.S4E-D1 8.51E·18 I.JOE.{ll 8.51E·18 1.00Et04 ·123Et00 1.27E-13 O.OOEoOO 8.!U!E-{)1 1.42E+07 1.00E·12 O.OOEtOO I.OOEtOO 2.33E-04 773E-01 " 
"""""'· 

' ' " 5.5!E.()1 7.06E~ 1.02E-D1 1.34E..OO 1.17Et07 2.36E-D7 1.17E-Hl7 1.84E-OI 3.50£.{)2 1.7BE-13 4.3'1E-02 1.78E·13 1.00Et0-1 -1..38Et00 1.39E·13 0 OOEtOO 1.19E+OO 1.44Et07 1.00E·12 o.aoe .. oo l.OOEtOO 5.29£-{)5 8 44E-01 " Do ...... ' ' 5 5.38E-D1 1.29E..01 1.21E-D1 1.30Et00 1.06Et07 6.68E-OB 1.07E+07 1.79E-DI 1.3'1E-01 1.82E-17 1.45E-D1 1.82E·17 I.OOE..o-t ·1.37E..OO 1.35E·13 o.ooE..oo 1.17E+00 1.57Et07 I.OOE·12 O.OOEtOO 1.00Et00 4.43E-05 SAOE-01 " Do~-dlo ' ' " 5.67E.01 1.02E-01 3.54£.{)1 1.39Et00 1.36E-Hl7 8.3SE-07 1.30E+07 3.81E-D1 1.S3E-o1 6.91E·13 1.32E.{l1 1.51E·13 1.00Et0<1 -1.32Et00 1.41E·13 O.OOEtOO 1.07Et00 1.47Et07 1.00E·12 O.OOE+OO I.OOEtDD 8.17E;-06 898E·OI " """"* ' ' "' 5.55f.(l1 6.13E-02 4.70E-02 1.3SE..OO 1.2oE..n1 1.86E-04 1.20Et07 8.73£-{)2 1.92£-{)1 7.63E-18 1.91E-{)1 5.75E·18 I.OOE+O<I -1.17Et00 1.29E·13 O.OOE..OO 7.91E-D1 1.35Et07 1.00E·12 o.aoe.oo 1.00Et00 6.64E-{)7 9.54E·OI " """"* ' ' " 5.7DE-01 2.51E-o2 8.22E~ 1.40Et00 9.43E-Hl6 9.12E-01 9.42E+D6 8.3'1E-D1 1.21£..01 7.41£-14 1.33E-o1 7.41E·14 S.!i0Et02 -1.37EtOO 1.45E·13 1.74E·13 1.17Et00 1.30Et07 1.&JE·12 6.90E.OI 5.75E-{)4 1.52E-OI 8.15E-D2 " """"* ' ' " 5.83E-01 1.23E.OI 3.88E-D1 1.37Et00 8.97E-Hl6 6.:30E-01 8.98E-Hl8 6.96E.01 1.61E-{)1 2.57E·13 1.61E.{I1 2.57E·13 5.00Et02 ·1.10E+00 1.28E·13 1.51E·16 6.89E-OI 1.22Et07 4.37£-15 3.23E-m! 1.78E-{)1 7.!UE.02 7.45£-{)2 " 
_,.., 

' ' 36 5.81 E-01 3.71E-03 1.39E-01 1.43EtOO 1.03E-Hl7 1.18E-o2 1.00Et07 8.96E.{l1 3.90£-02 7.03£-20 4.96E-02 8.81E-20 5 . .50€+02 ·8.89E.01 1.23E·13 8.13E-15 4.50E.01 1.36Et07 1.45E-13 O.OOEtOO 1.00Et00 2.00E-{)1 6.35E-02 ""' - ' 2 69 5.87E.O! 8.98E·02 4.08E-01 1.45E+DO 1.08E-Hl7 9.22E-<l1 I.07Et07 7.13E-{)1 EI.96E~ 1.26€-14 7.91E-{)2 1.26E·14 5.50Et02 -1.29£+00 1.46E·13 9.33E-15 9.99E.01 1.42E-Hl7 4.07E-13 5.94E-01 O.OOEtOO 8.62£-(12 8.81E.02 "' 
_ ... 

' 2 " 5.51E-D1 2.00E-<l2 2.35E-01 1.34E+{)O 7.38Et06 4.65E-{)2 1.14Et07 9.66E-01 3.7SE-02 1.59E-17 5.94E-D2 1.59E·17 S.SOE+02 ·1.41Et00 1.42E-13 1.45E-14 1.26E-Hl0 1.50E-Hl7 1.15E·11 O.CCEtOO 1.00E..OO 8 46E-D1 1.02E-05 "2 -~· ' 2 " 5.27E-01 1.25E-01 2.39E-02 1.28E+00 5.69Et06 8.46E.Q6 1.19E-Hl7 8.4BE-D1 2.59E-o2 5.01E-18 4.98£.{)2 2.57E-18 5.ISOE+02 ·1.16E-Hl0 1.22E-13 4.68E-t2 7.76E.01 1.55E-Hl7 1.66E-12 O.OOE+OO I.OOE..OO 5.35E.{l1 5.50E.05 '" -~" ' 2 5 5.3SE-01 1.29£.{11 1.21E-01 1.3DE+OO 6.19Et06 8.90E-{)2 1.17Et07 8.53E-01 1.17E-o1 1.91E·11 t .45E-D1 1.82E-17 5.50E+D2 ·1.37.E+OO 1.35E-13 1.82E·12 1.17E+00 1.53E-Hl7 3.31E-13 o.aoe..no 1.00E..OO 5.09E·01 2.16E-05 "" -~" ' ' " 5.82E-O! 5.28E.{l2 5.93E-{)2 1.44E...OO 1.00E-Hl7 1.31E-o! 1.04E-Hl7 9.39E-01 6.71E-02 1.66E·15 8.t2E-{)2 1.66E·15 5.SOE-Hl2 -1.27E+DO 1.43E-13 3.31E·14 9.73E.01 1.40E-Hl7 6.31E·13 7.44E-{)5 8.33E-<l1 7.81E-D1 1.29E-06 "5 """""" ' 2 " 5.12E.01 5.75E-D2 2.76E-D1 1.25Et00 4.92E-Hl8 1.62E·02 1.16Et07 9.19E-01 8.79E-{)2 2.24E-19 1.25E-o1 2.14E-19 S.SOE+02 -1.29E+OO 1.25E·13 1.91E·14 1.01Et00 1.52Et07 1.86E-12 0.00£+00 1.00Et00 6 45E-D1 7.46E.05 ,., Oown·dlp ' ' " S.BAE-01 4.93E-D2 1.5\E-01 1.44Et00 1.0<1Et07 9.44E.{ll 1.05E+07 9.4'1E-01 9.79E-02 2.48E-16 1.<ME·01 2.46E-15 5.50Et02 ·1.06E+00 1.32E-13 8.32E·17 6.28E-DI 1.40E•07 I 07E-12 7.19E-DI 7 96E-07 7.78E-ll1 R42E·07 "' Oown·dlp ' 2 " 5.14E-01 3.40E.{l2 864E-{)Z use ... oo 5.101:+06 8.43E·02 1.11Et07 9.41E-OI 1 27E-D1 1.7DE·19 1.56E·01 1.70E-19 5.50Et02 ·1.22E+OO 1.21E·I3 :1.24E-16 8.61E--o1 1.47E+07 3.47E-12 o.aoe.oo 1.00E•OO 7.82E·OI 380E·OS "' Down-dip ' ' 52 5.73E.OI 3.68E-{)2 4.49E-DI 1.41E+00 9.36Et08 9.60E-D1 1.07Et07 9.60E·OI 9.67E-02 1.70E-15 1.17E-D1 1.70E-15 S.SOEt02 ·9.48E-D1 1.24E-13 4.17E·14 5.07£.{11 1.43E•07 2.63E-13 7.57E·01 4 27E.{)7 7 56E·01 4.64E·07 "" 
"""""'· 

' ' 
., 4.90f-DI 5.68E-D2 2.07E-OI 1.20E-Hl0 3.82E+06 5.43£.{12 1.14E-Hl7 9.17E-o1 t.S1f-{)1 2.87E·1 9 1.97E-01 9.77E-2o 6.1S0Et02 ·1.26E-Hl0 1.19E-13 3.63E·13 9.5.2E-DI 1.49E+07 9.55E·12 O.OOE+OO 1.00Et00 6.84E-{11 624E-05 "' 

,.,... 
' 2 " 5.44E-01 7.29E-{)2 4.BOE-D1 1.32Et00 6.60E-Hl8 6.39E·02 1.1SE-Hl7 9.23E.01 2.53E-o2 1.18E·16 4.60E-02 USE-16 5.50Et02 ·1.18E-Hl0 1.27E·I:l 7.94E·17 8.09f-{11 I.ISOE-Hl7 6.03E-13 o.aoe..no 1.00E+OO 5.52E·01 1.61E.Q6 "' 

,.,... 
' 2 " 5.72E-01 S.DSE-02 2.<ME.{II 1.40Et00 9.55E-Hl6 9.85E-D1 9.61E-Hl6 9.84E-01 6.78E-02 5.13E·14 8.12E~ 5.13£·14 5.50Et02 -9.31 E-o! 1.22E·13 1.74E·15 4.89£.{11 1 .32Et07 4.57E·13 9.30E.{ll OOOE+DO 9.27E.()1 O.OOE•OO "' """""• ' 2 " 5.37E·O! 2.36E~ 4.74E-03 1.30Et00 6.48Et08 1.81 E-D5 1.07Et07 9.38E.-01 5.21E-{)2 4.62E-18 7.87E-02 1.82E·18 S.SOEt02 ·8.28£.{)1 1.02E-13 6.37E·12 2.66E-01 1.43Et07 5.76E·13 o.ooe..no 1.00E..OO 7.90E.{)I 9.931:-{15 '" ,.,... ' ' " 5.66E-o1 1.05E-D2 4.73E-D1 1.38Et00 9.10Et08 6.48E.{l2 9.42E-Hl6 8.69E-D1 6.60E-o2 2.31E·18 7.61E-02 I.OOC-18 6.60Et02 ·1.37E-Hl0 1.44E-13 2.51E·12 1.19E+OO 1.31£+07 8.91E·11 O.OOEtOO I.OOEtOO 3.48E·01 1.97£.{)2 '" Down-dip ' 2 ., 5.92E-01 I.<ME-01 3.92E-D1 1.47Et00 1.12E+D7 7.95E-02 1.11E-Hl7 8.201:-01 1.08E-o1 7.76E·11 1.09E..01 7.76E-17 5.50E+02 -1.26E-Hl0 I.~E-13 1.38E-15 9A6E-D1 1.47Et07 3 63E·1:l O.OOEtOO 1 OOEtOO 2.74E.01 SA1E·03 U5 Down-dip ' ' " 5.69E-01 1.12E·01 t.81E·D2 1.39E-Hl0 9.40Et06 8.84E-{11 9.40E-Hl6 6.84E-DI 1.15E.{ll 1.18E-13 1.23E-01 I.IBE-13 S.SOEt02 ·1.17Et00 1.33E·13 3.80E·15 7 63E-D1 1.29Et07 1.12E·12 6.3DE-01 1.08E.{)7 6.31E.a1 1.05E-D7 "' 

,.,... 
' 2 " 4.66E-0! I.01E-D1 3.28E·01 1.15Et00 2.60E-Hl8 2.73£.{11 1.11E-Hl7 8.96E-ot 1.14E-{)1 8.31E-19 1.57£-{)1 6.31E-19 5.50Et02 ·7.31E-D1 9.3SE-14 8.32E·16 3.28E·OI 1.47E+07 2 63E-14 O.OOE+OO I.OOE+OO 5.36E-01 O.OOE+OO "' 

,.,... 
' 2 • 4.5:Jf.{)1 6.58E-02 1.45E-D1 1.12Etoo 2.08Et06 2.74E.{l1 1.02E-Hl7 9.23£.01 4.92£.()2 5.76E·19 8.97E-02 5.75E-19 5.50Et02 ·1.18Et00 1.07E·13 6.46E-17 8.02E-ol 1.38E-Hl7 3.09E-12 9.29f.()1 6.67E-D1 7.0<1E·OI 5.45E-{)6 '" ,.,... ' 2 " 4.89E-01 8.43E.{l2 2.88E-D1 1.19EtOO 3.88E+06 6.02E-D2 1.<ME-Hl7 9.16E-OI 3.21£.()2 1.59E-18 6.10E~ S.OIE·19 5.50Et02 ·B.21E-D1 9.97E·14 2.09E-12 3.93E-D1 1.40E+07 2.04E-13 O.OOE+OO 1.00Et00 6.37E.01 4.J4E·OS "' Down-dip ' ' 73 :5.S8E-{Jf 5.61E-02 3.03£-Qf 1.3BE..OO 8.28f...06 !1.5fE-Q2 9.91E+<J6 9.37E-{)1 6.03E-{)2 S.72E-16 I.Oo!E-(11 3.7ZE·16 5.50Et02 ·S.DfE-DI 1.13E-f3 6.17E"·15 3.77E.OI 1.35E-Hl7 9.77E-12 O.OOE~OIJ f.OOEtOO 7.04E-{)1 2:.31£.()6 '" """""· 
' 2 " 5.25E-DI 6.78E-04 6.01E-01 1.27E-Hl0 5.87Et06 6.56E.{I7 1.02E-Hl7 9.91E-D1 1.39E-o2 9.12E·17 3.27E-02 9.12E-17 5.50Et02 ·1.32E+OO 1.29E-13 4.57E-16 1.06Et00 1.38E-Hl7 3,02E-13 O.OOEtOO 1.00Et00 9 32E-{)1 9.26£.{)6 '" 

,.,..,, ' z ' S.61E-01 7.761:.{)3 3.12E-D1 1.37Et00 8.82E+06 B.!IOE-01 8.88E-Hl6 9.90E-01 1.28E-o1 2.29E·13 1.49E-01 2.29E-13 5.50E+D2 -6.16E-o1 1.07E-13 7.94E-14 2.60E-o1 1.24Et07 1.3SE·12 9.48E.{I1 9 52E-oe 9.49E-DI 4.16E-08 "' """""'' ' ' " 4.63E-01 4.46E-02 2.52£.{11 1.14Et00 2.59Et06 6.36E-DI 1.00E-Hl7 9.43E-01 1.4!E.{ll 9.23E-18 1.94E-01 8.5\E·IB 5.50Et02 ·1.23Et00 1.11E·13 1.38E·12 8.92£.{11 1.36Et07 4.57E·12 2.81E-02 2 79E-01 7 46E-D1 9.67E·06 "' """"'" ' 2 " 5.33f.(lf 2.76E-{)2 3.26E·OI 1.29Et00 6.42E+08 4.16£.{12 9.81E-HlB 9.SiiE.OI 1.32E·02 2.30E·17 3.12E~ 2.29E-17 6.50Et02 ·1.07Et00 1.19E-I:J 7.00E-14 6.47E-DI 1.34Eo07 4 68E·14 O.OOEtOO 1.ooe .. oo 7.80E·01 2 BSf·OS ,,. ,.,..,, ' ' " S22f.()J 8.37E-D2 4.J4E-D1 1.26Etoo 5.69Et00 9.12E·01 1.02E+07 9.12E.01 1.32E-ol 6.63E·16 1.66E-01 5.62E·18 5.50E+U2 ·8.88E-D1 1.09E·I3 4.57E·13 4.49E-ol 1.39Et07 302E·11 5.36£-01 1.18E-o6 5.37E·01 986E·07 '" -~· ' 2 25 5.66E.{lf 8.68E~ 5.41E.{II 1.39Et00 8.87Et06 1.07E-D1 1.03E-Hl7 9.06E-01 8.60£.{)2 3.39E·17 7.74E~ 3.39E·11 5.SOE-Hl2 -1.13£+00 1.30E·13 1.26E·16 7.23£.{11 1.3BEt07 3.89E·13 O.OOEtOO 1.00E+OO 4.31E-D1 1.03E.OS "' -~· ' ' " S.OOE-D1 6.13E~ 4.70E-D2 1.23E+OO 5.03E-Hl8 1.91E·01 9.52Et06 9.09E-D1 1.78E-{)1 8.10E-18 2.1DE-DI 5.75E·18 5.50E-Hl2 ·1.17Et00 1.17E-13 6.6!E·13 7.91E-DI 1.31E-Hl7 2.34E-14 9.25E-D4 6.72E-01 6.89£.{)1 6.52E.OS "' - ' ' " 4.77E-QI 7.93E~ 4.09£411 1.17Et00 3.38E-Hl6 5.71£.{)2 9.83Et06 9.00E-D1 1.1SSE-o1 t.SBE·19 1.!)5£-01 8.32E-20 5.50E+02 ·1.54Et00 1.30E-13 1.45E-13 1.65Et00 1.34Et07 4.90E-13 O.OOEtOO I.OOEtOO 5.26£.{)1 4.28E-05 "' Down-dip ' ' " 5.76f.{l1 1.50E-DI 2.98E·01 1.42Et00 1.01Et07 8.47E-{)1 9.85Et06 8.19E-01 1.48E.02 3.02E·15 2.68E-02 3.02E-15 5.50E+02 -1.23E"t(l0 1.39E-13 2.40E-13 8.82E-D1 1.3'1E-Hl7 1.78E·13 4.03E.{I1 3 76E-D7 3.33E·01 2.92E·<M "' Down-dip ' 2 82 5.67E.OI 8.52E-02 4.53E·01 1.39E..OO 9.21Et06 1.38E-D1 9.29E-Hl6 9.11E-D1 1.18E-01 2.14E·15 1.27E-<l1 2.14E·15 5.50£+02 ·1.39E"t(l0 1.4SE-13 1.48E·12 1.22E+OO 1.29E-Hl7 8.13E·13 O.OOEtOO 1.00E+00 5 20E·01 822E.07 '" Down-dip ' ' ' 5.42E-D1 1.3SE-01 S.Jolf-{11 1.32Et00 8.85E+08 3.93E·02 1.07Et07 8.63E-OI 1.05E-D2 2.36E-19 2.75E-02 2.J4E·18 5.50Et02 -1.24E-Hl0 1.29£-13 2.63E-16 9.00E-DI 1.42f.,07 4.90E-11 O.OOEtOO 1.00Et00 2.47E.{I1 793E-DS '" Down-dip ' ' 57 4.59E-ot 7.43E-02 2.79E-D1 1.13Et00 2.50Et06 1.3fiE-{)1 9.59Et06 9.07E-DI 6.13E-o2 6.52E·18 B.BOE-02 1.29E·18 5.50E+02 -1.19E-Hl0 1.09E·13 8.13E·12 8.25E-o1 1.32Et07 7.94E·14 O.OOEtOO 1.00E~OO 6.00E-01 4.25E-05 "2 Do~-dlo ' ' ' 5.82E.{II 8.22E-02 4.02£.{)1 1.37E+OO 8.95E+06 9.16E-o1 8.91Et06 9.16E-01 1.51E.{I1 4.47E·14 1.65E-DI 4.47E·14 5.50E+02 -1.29Eo00 1.37E·13 S.otE·14 9.98E-D1 1.24Et07 7.24E·11 5.71E.{I1 1.19E-D7 5 71E.OL 1.2SE-07 '" Down·dfi ' ' " 5.1SE·O\ 1.38E-01 3.34E·01 1.24E+OO 5.37Et<H'I 2.25E-o3 9.73Et06 8.47E-01 2.71E-D2 3.1BE·1B 5.20E-02 3.16E·18 5.50Et02 ·1.33E-Hl0 1.27E-13 IS.60E·16 1 09Et00 1.33E+07 2.09E-12 O.OOEtOO 1 ooe .. oo 3A2E.()1 4 10E-DS ,,. Do~ ... ' ' 28 6.95E-DI 9.72E-02 1.79E-D1 1.48Et00 1.15E+07 1.06£.{)1 1.12E-Hl7 4.1HE·01 1.89E·01 6.28E·17 1.96£-01 4.78E·17 5.50Et02 ·I.OBE-HlO 1.37E-13 9.Me·12 8.6'1f-{11 1.47Et07 9.55E-14 6.66E-o7 9.51E-01 2 92E·O~ 2 41E.01 '" Down·ctlf.• ' ' " 8.10E.{l1 1.34E-OI 3.83E-01 1.S1Et00 1.27Et07 4.24E·01 1.27E+{)7 5.6:1E·01 1.75E-D1 2.36E·13 1.62E·01 B.11E·14 5.SOE+02 -1.1BEtOO 1.47E-13 I.OOE-12 7.77E-D1 1.63Et07 8.92E-12 1.87E.{I4 7.53£-()1 1.40E·02 2.96E-{)1 "' 
__ ., 

' ' " 4.71E.Ot 1.28E-02 2.8BE..01 1.15Et00 3.15Et06 8.51 E-02 9.34Et06 9.73E·01 9.19£.{13 1.20£-17 3.9:i!E-o2 1.20E·17 S.50E+02 -8.48£.{)1 9.74E-14 2.09E·14 4.15£.{11 1.29Et07 3.02E·12 O.OOEtOO 1.00E..OO 866f.()1 1.5ZE-DS '" Do~ ... ' ' 70 5.01E-D1 4.63E-o2 4.24E-01 1.21E..OO 4.74Et06 1.77E.{l3 9.2ZE+(l6 9.37E.()1 2.09E-D1 6.17E.ZO 2.41£.{)1 8.17E·20 6.50Et02 -1.28E-Hl0 1.21£-13 t.OOE-18 9.91E-01 1.28E-Hl7 5.50E-14 O.OOEtOO 1.00E..OO 6.50E.{ll 5 60E-05 '" """"* ' ' " 5.62E.{l1 1.27E-D1 8.96E-D2 1.37Et00 8.90Et06 O.OOEtOO 8.98Et06 8.65E·01 1.63E-D2 8.71E·16 2.86E-{)2 8.71E·16 5.00Et02 -1.16Et00 1.30E·13 4.17E-15 7.73E-D1 126E-Hl7 3.72E·12 0.00£+00 1.00Et00 5.53E-{)1 1.95E-OB "' 
_..,. 

' ' " 4.36£.{11 1.83E-02 4.8BE-01 1.08£.,.00 1.17Et06 4.58E-o1 9.28Et06 9.81E..OI 4.62E-D2 1.69E-18 9.03E-o2 1.62E·18 5.50Et02 -1.31EtOO 1.09E·I3 1.23E·13 1.03Et00 1.29Et07 2.89E·12 O.OOEtOO I.OOEtOO 8.68E-ol 1.72E-{)8 '" _,.., 
' ' " 5.38E-D1 1.23E-D1 1.27E-01 1.30Et00 8.92E-t<H'I 4.17E-D2 9.19Et06 B.57E-OI 1.44E.{l2 1.35E-17 3.57E-D2 1.35E·17 5.SOE+02 -43.04£-01 I.OIE-13 3.31E·15 2.55£.{11 1.2BE-Hl7 1.20E·12 O.OOEtOO 1.00Et00 5 IBE-01 3.11E-05 ,., 

"""""' ' ' ' 6.12E-o1 9.81E-o2 2.56E-01 1.23£+00 5.37E-Hl6 9.43E-01 8.90E+(l6 9.58E-ol 5.45E-D2 7.24E·18 8.91E.{I2 7.24E-16 6.50E+02 ·1.28Et00 1.23E-13 1.66E·14 9.73E-DI 1.25e .. o7 7.08E·14 7.44E-DI O.OOEtOO 8.0SE·OI OOOE•OO '<2 
_.., 

' ' " 4.75E-()1 1.44E.01 6.88E-D3 1.16E+OO 3.43E-Hl6 4.63E-02 9.05Et06 8.J4E.{l1 1.15E-D2 4.91E·20 3.62E-D2 4.!10E·20 5.50Et02 -1.40Et00 1.22£-13 2.95E-18 1.25Et00 1.26E+07 3SSE·11 6.72£-06 90<1E.01 S.OSE·OI 320E-05 '" Oown·dlp ' 2 '"' 5.28E.01 1.14E-01 3.43E-01 1.27Et00 8.30E-Hl6 9.30E-D1 8.83Et06 9.44E-{)1 5.90E.{I2 9.12E-16 8.63E-{)2 9.12E·16 S.SOE-Hl2 ·1.26Et00 1.26E·13 2.SIE·14 9.43E-D1 1.25Et07 1.29E·13 6.59E.{ll O.OOEtOO 7.19E·OL o.ooe.oo , .. Down-dip ' 2 95 5.28E-01 1.46E-DI 3.69E-01 1.28Et00 8.18E-Hl6 2.14E-01 9.qft06 8.43E-01 1.40E-01 6.03E·17 1.71£.{11 B.O:JE-17 6.60E-Hl2 ·9.S4E-01 1.12E-13 1.10E·18 5.13E·01 1.30e .. o7 1.701:·11 O.OOE-100 1.00E+OO 3 48E-D1 1.84E·05 '<5 Down·dlp ' ' " 4.93E-CJ1 1.21E-D1 6.61E~ 1.19E+00 4.36E-Hl6 1.71E-01 1Hl0Et06 8.49E-01 1.57E-D1 3.55E·IB 1.94E.{l1 3.55E-18 5.50Et02 ·1.27Et00 1.19E·13 7.24E-15 9.65£-(11 1.26Et07 1.15E-14 3.08E.04 7.36£·01 L5 2Jf.(lf 88SE.05 '" Down.-Jip ' 2 .. 5.09E-01 1.09E.{ll 5.44E-01 1.23E...OO 5.11E-Hl6 1.03E~ 9.33Et06 8.77£.{)1 1.94£.{)1 8.73E-19 2.31E.(J1 2.88E·19 5.50E+02 -1.27Et00 1.22E·13 1.12E·12 9.68£.{)1 1.29E•07 2.75e·13 o.ooe..no I.OOEtOO 3.15E-D1 9.83E·05 "' Down-dip ' ' " 5.26E4:11 9.43£·02 S.49E-OI 1.27E+OO 8.22Et06 2.63E~ 8.91Et06 8.94E411 7.37E-02 6.23E·18 1.05£.{)1 5.37E-16 6.60Et02 .J.37E..OO 1.32E-13 1.66E·12 1.18E-Hl0 1.25e ... o7 1.48E·14 O.OOE-100 I.OOE+OO 3.7DE·01 G.SOE-05 '" Down.-Jip ' ' .. 5.7BE-D1 4.58E-o3 1.85E..OI 1.42E+00 9.85Et06 9.91E-01 9.81Et08 4.50E-D1 1 .84E-o1 6.31E-15 1.96E.01 6.3\E-15 5.50Et02 ·1.29Et00 1.42E·13 9.77E-16 9.95E-D1 1.31Et07 1.78E-12 9.SBE-o1 3.81E-{)7 I 57E·OZ 38SE.{l1 ,., Down.-Jip ' ' " 4.63E-D1 7.66E.{l2 4.76£-01 1.13E+OO 2.86Et06 6.62E-01 8.76Et06 9.18£.{11 1.62£.{11 3.85E-17 2.14E-D1 3.72E·17 5.50Et02 -1.52Et00 1.2SE·13 2.63E-12 1.58Eo00 1.24Et07 7.94E·12 1.26E-{)3 6.13£.()1 5.26E-{)1 6.47E·06 , .. 
-~" ' 2 " 4.67E..01 I.OOE-01 S.29E-01 1.14E+OO 2.98£+06 3.79C.-<ll 8.98E+06 8.!16E-D1 3.31E..02 1.10E-16 6.84E-o2 1.10E·18 S.SOEt02 ·9.74E-01 1.01E-13 5.62E·13 5.33E-01 1.26£+07 2.00E·12 O.OOEtOO 1.00Et00 3.98E.01 1.74£-{)6 
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1997 Eefication Calculation: Replicate One Direct Brine Release vectors 
7/13/97 

Up-dpF~ - ~- ...... "- ~Om 
~~. C....B<ino ~ON .. - ' .. - ;::;ab ·--.. BrlnoRaoo O...Ralo~et ~.~ .. erino ,.,.Q..,IlaiO Uq.......:la• -- ~- ~.~ -•m -b· ~-~ -.~ ~--

,_ .,_ 
I~ I _, Rolo(,....Y,) (n~lll'l"<llo) Fl.olkl ( .... ~I canct1on Wol (-=1.12y) p~~e! - -- ~S(Po) ·-· ...... w .... Poro 

ON~ 
Po.""'a(Pa( p~ Prt~uuro(f'a) - .., ,.., ,..,, 

~~-)•"-
P-O(Pu} 

~-,.,. ~ relm"3'1) ,.., 
·~- ~ .~ ...... ...... '~"""""' 

.... , ~ ID Ra Ill: '"" V&CIOI FBHP2 FBHP4 BHP _ABAN "~ BRINEFlW GASFLW MNLBRN "'"'-""' LGR MET BAINE BC GAS RATE GASOUT BAINEOUT BRIN REL BRNPRESS SATBRNS BRNPRESO SATBANil W...STE PV TOT BRIN ~; o:~p ~:~:~~ ~:~~~; ~:~~:oo 1:1~~~ 9:=~~6 ;:;;~~~ ~-s;~:oo ~:~~;o~ 
. 

:.:~~ s."1
1

~:::S ::~~~:~. ~:~~~:~; ::~~:: !::~~: ~:~;~:g; 4:~~; a:=~~:~ ;:~:~::: ' ' "' 4.59E.{)1 O.OOE+OO " """"-'• ' ' ,., o.ooe .. oo 3.20E-tOS O.OOE+OO t.10E+01 7.821:.08 7.07E-(12 3.32£..{15 9.39E.01 8.79E+01 O.OOE-tOO 2.16E-I-{)2 1.14E+05 1.00E+01 9.51E+OO 5.07E+06 6.62E.{)1 8.71E-t06 4.28E-02 6.85E-!-04 1.40E..o4 
,. Dc>wn-dip 1 ' ) O.DOE+OO 3.19E-!-06 O.DOE-1-00 2.68E..OO 2.54£.(15 2.62E-4l2 6.69£.(15 9.38E-4l2 9.17E+02 O.OOE..OO 7.99E-!-OI 8.26E-!-03 7.57E..OO 7.42E-1-00 7.80Et06 7.!i6E-4l1 8.30E+06 4.07E-4l2 8.55E+04 1.58E+04 
eo Dcw.n-dip ' 1 " O.OOE..OO 3.54E+05 O.DOEtOO 1.10E+01 4.87E-06 3.68E-4l1 2.03E.OS 6.72E-~o00 9.72E+OO O.OOEtOO 1.12E+03 6.36E+05 8.17E..OO 6.1Jo!1E+OO 6.10E+06 5.70E-4l1 1.35E+07 3.06E-4l6 9.DSE+04 1.33E-~o04 " - ' ' .. O.OOEtOO 2.93Et05 O.OOE+OO 1.10E+OI .f.OOE.f.l6 1.81E-4ll 2.03E-05 3.&9£..00 J.S1E..01 o.OOEtOO '""""' 3.31E+05 5.33E..OO 5.19E..OO 5.roE+OO 4 f6f-4ll 1.06£+07 5.-f/J€-4)3 7.81E+04 11SE+<J.f " Do~..., ' ' " O.OOE...OO 3.26Et05 O.OOE+OO 1.10E-+tll 4.0SE-4l8 8.26E-D1 1.37E-4l5 7.87E..OO 4.29Et00 O.OOE+OO 2.&2E-+tl3 1.07E+Cie 4.59E+OO 4.40E+OO 7.00EtOS 4.8SE-4l1 1.27Et07 1.46E-4l6 B.88Et04 1.12Et1Jo!1 " 

_..., 
1 1 " O.DOEtOO 2.66Et05 O.OOE..OO 1.10E+01 2.86£.(16 3.85E-4l1 9.8:)£.(16 3.531:+00 B.t7EtOO O.DOE+OO 1.18E+03 5.63E+05 3.47E+OO 3.25E..OO 4.75£+06 4.51E.01 0.86E+06 1.07E·06 7.82E+04 8.66Et03 

.. ,.,., .. , ' 1 55 O.OOEtOO 3.00Et05 O.OOE+OO I.IOE+Ol 2.39E.OO 3.86E-o1 1.02E-4l5 6.02Et00 4.59E+OO O.OOEtOO 1.1BE+03 6.60Eto5 3.roe .. oo 3.00Et00 5.09E"t08 4.85E.01 1.21E+07 6.87E-06 8.52Et1Jo!1 t.07Et04 85 -·· ' ' " o.ooe .. oo 3.34Et05 O.OOE"+OO 1.10E+OI 2.30E.OO 2.19Et00 2.45E.Q6 1.26E+01 5.46E.Ql O.OOE+OO 8.51E+03 3.46E+06 1.li9Et00 1.70E+OO 8.08Et06 5.17E-4l1 1.15Eto7 8.94E.Q7 0.19Et1Jo!1 1.23Et04 " Dr.lwn-dlp ' ' 
., O.OOE+OO 2.17E+05 O.OOEtOO 1.10E..01 1.46E-06 5.00E.Ol 4.06E.Q6 3.15E+OO 2.56Et00 O.OOEtOO 1.55E+03 8.59E+05 1.69Et00 1.56E..OO 4.01Et06 4.33E.Ol 7.57E+06 3.43f.(l6 6.44Et04 7.21Et03 " Ck.lwn·dlp ' ' " O.OOEtOO 2.52E•05 O.OOE+OO 1.10E+01 7.60E.07 2.42E.01 3.!l:5E-06 5.46Et00 2.15Et00 O.OOEtOO 7.39E+02 4.91E+05 I.OOEtOO 1.04E+OO 4.01Et08 3.75E-01 9.97E+06 1.05E.05 7.67Et04 7.35E+03 

.. -·· ' ' "' O.OOEtOO 3.62£+05 O.OOE+OO 1.10E+01 6.5BE-07 1.26Et00 1.112E.06 1.96Et01 2.98E.Q1 O.OOE+OO 3.84E•03 1.68E+06 5.02£.(11 4.73E-01 6.31Et06 5.79E-01 1.39E+07 8.02E.Q8 9.5&Et1Jo!1 1.43Et04 " Down·dlp ' ' "' O.OOE+00 3.12E-+tl5 O.OOE+OO 1.10E+01 2.70f.(l7 2.10E-01 2.06£.(16 1.05E+01 7.02E-D1 O.OOE+OO 6.41E"t{)2 6.22E..OS 4.37f.OI 4.23f.(l1 3.62Et06 4.48E.01 1.28Et07 1.88E-o5 8.76E+04 1.02Et04 " 
,_..., ) ' 2 O.OOEo~-00 3 35E+05 o.ooc..oo 1.10E+01 1.83E-D7 1.85E+OO 4.03E.07 1.66Et01 7.43E-02 O.OOEo~-00 5.64E+03 2.33E .. 06 1.73E-4l1 1.71E-o1 6.16E+06 4.79f-(11 1.17E+07 4.22E-06 8.84E+IJo!1 1.10E+&il " -..... ' ' " O.OOE+OO 2.S3E..OS O.OOEtOO 1.10E+01 9.38E-08 1.32E.01 7.68E-07 7.60EtOO 3.63E.Q1 O.OOE+OO 4.02Et02 4.00E+05 1.54E.01 1.51E.01 2.79Et06 2.42E-01 9.63E+oe B.44E-03 7.42Et04 5.10E+03 " """"""• ' ' " O.OOE+OO 2.93Et05 O.OOEtOO 1.10E+01 1.68E-08 1.75E.Q1 1.48£.(17 1.15Et01 5.32E-02 O.OOE+OO S.3SE+02 5.02Et05 2.67E-02 2.60E.Q2 2.86E+06 3.30E.Q1 1.07E+07 2.&4E.Q3 7.87E+04 6.87Et03 

, _..., 
' 1 " O.OOE+OO 3.34Et05 O.OOEtOO 1.10E+OI 1.45£-(18 2.2fiE..OO 3.99£-oe 1.61Et01 5.14£.(13 o.ooe .. oo 6.1!0E+03 3.32Et08 1.71E.02 1.68E.(I2 4.97E+06 1.65E.01 8.40Et08 2.38E-o7 8.27Et04 3.5~E+03 

94 

__ ., 
' ' 5 o.ooe .. oo 3.11Et05 O.OOE+OO 1.10E+01 3.84E-09 2.38£.01 U4E·06 1.2BEt01 8.08E-03 O.OOEtOO 7.25Et02 9.20E+05 6.57£.03 5.48E-o3 3.17Et06 1,71)£.()1 1.06Et07 2.85E-Q5 7.83E«J4 3.63Et03 " [)Qom·dip ' ' " O.OOEtOO 3.90Et05 O.OOE+OO I.IOE+OI 3.44E.09 3.69E..OO 6.9:ZE.Q9 2.12E+01 7.16f-()4 O.OOEtOO 1.13Et04 5.21E+06 3.73E.o3 3.65E·03 8.48E+06 3.82E·Ol 8J15Et0f'l 8.3~·07 B.B1E•04 1171ft03 " Down·dlp ' ) " o.ooe .. oo 3.80Et05 O.OOEtOO l.IOE+OI 6.38E-11 2.81E.(I1 4.7~E·IO 1.70E+01 1.CieE-Oo1 O.OOEtOO 8.58E+02 B.12Et05 8.83E.(I5 8.19E.Q5 3.22E+08 8 74E-02 1.20Et07 1.5.2E-4l3 B.40E;04 2.93E+03 " Down·dlp ' 2 22 7.93£+06 3.!HlEt05 9.74E+06 I.IOE+OI 3.48E-4l5 2.12E.OI 9.SOE.Q5 1.05Et00 1.42Et02 1.21E.04 B.47Et02 2.02E+05 4.14Et01 3.98Et01 5.87£•06 6.44E·OI 0.37E+06 5.50E.QI 8.93E+04 5.84Et1Jo!1 " [)Qwn-dP ' 2 " 2.70Et05 8.77E+05 1.63E+06 1.1oEt01 l.BIE-05 1.89E.OI 4.16E.05 7.28f.(l1 I.MEt02 O.OOEtOO 5.14E+02 2.01E+05 3.89E+01 3.49Et01 8.8oe .. oe 7.00E.(II 8.94E+06 5.05E.o1 8.68E+IJo!1 553E+IJo!1 99 Dr.lwn·dip ' 2 ,. O.OOE+OO 3.60£+05 8.15E•06 1.10Et01 2.5BE-05 6.92'E-02 1.14E-<M 7.93£.(11 3,0f!Et02 4.65E-05 2.11E+02 1.13E+05 3.49E+OI 3.46E+01 5.89Et06 7.00E.01 1.00Et07 1.18E-02 93<1Et1Jo!1 I .BE!Et1Jo!1 

,., 
""""""· 

' 2 " 8.00Eo~-06 3.29E+05 I.Oift07 I.IOE+01 2.40E-05 1.23£.01 6.20E-Q5 1.47E+OO 1.40Et02 9.15E.05 3.76E-I-Q2 1.85E+05 2.S8Et01 2.45E+01 6.51Et06 7.29E-4ll 1.07Et07 9.16E-01 9.S8E+04 8.34E+IJo!1 tot """"""• ' 2 46 O.OOEtOO 8.04E+06 1.20Et07 2.68E+OO 5.75f.(l5 5.64E.Q5 1.93£.04 6.92E-05 1.19Et06 1.44E-05 1.72E-Q1 1.52.E+Ol 1.80E+OI 1.77E+01 1.10£t07 9.66E.Q1 7.38E+OB 4.66£.(12 8.31E+04 2.82Et04 '" Dcw.n-dip ' 2 " O.OOEtOO 8.1Jo!1E+06 1.24E+07 2.68Et00 5.17£.(15 7.81E-04 1.20E-D4 8.12E-04 8.68E+04 9.11E·06 2.38E+OO 1.65E .. 02 1.&4Et01 1.61Et01 1.18Et07 B.SOE-DI 5.69E+06 8.62E-OG 7.S8Et04 2.34E+O~ 
,., Oo"l¥.-n-difl ' 2 5 O.OOE+OO 8.1Jo!1Et06 1.18E+07 2.68E+OO 4.9-IE.OS 5.89Eo04 1.19E-04 5.99E.04 t.22E+05 2.77£.(16 1.80E+OO 1.31Et02 1.59Et01 1.56E+01 1.15Et07 8.55E-01 6.19Et06 8.!)2E-02 7.81Et04 2.92E+04 '"' Do~ .... 1 2 31 2.97E+05 8.01Et06 1.09E+07 2.88E+OO 5.20E-o5 1.61E.05 1.30E-Oo1 1.61E-{)5 4.16£+06 9.29£.(16 4.SIOE·02 3.72Et00 1.55Et01 1.S2.E+01 1.00Et07 9.40E.Q1 1.03Et07 9.53€.()2 9.40E+&il 4.86Et1Jo!1 >05 Down·clip ' 2 " O.OOEtOO 8.1Jo!1Et06 1.21E+07 2.88E•OO 4.89£-05 4.93E-D4 1.36E-04 5.85E-04 1.16E+05 9.36E-08 !.51EtOO 1.33Et02 1.MEt01 1.51Et01 1.13E+07 9.19£.(11 4.92Et06 1.62E-02 7.18Et04 2 55Et04 
)00 Do~.., ' 2 " 8.01Et08 B.OIEtOB 1.10E+07 2.86E+OO 6.22E-05 1.27E-05 1.21E-QII 1.27E.Q5 5.29Et06 I.IIE·05 :l.88E·02 2.88Et00 1.5.2Et01 1.'19E!OI 1.03E+07 o 45E-o1 1.04Et07 0.4~E.Q1 '-~5E;04 8 02E•04 "' Down·dlrl ' 2 ., O.OOEtOO 8.04Et08 1.17Et07 2.88E•OO 4.8SE·05 1.45E-o4 1.38E.04 1.7BE·04 3.84E+05 I.IOE.05 ~.42E.O! 3,93Et01 1.51Et01 1ABE•OI I.OOE!07 g 41E·01 5.1oEtOB 8.43E.Q2 7.21E+04 2.05E•04 "' Ck.lwn·dlp ' 2 52 8.00Et08 B.01Et06 1.09e .. o7 2 88EtOO 5.01E·05 1.~8E-05 1.21E.04 1.4BE-D5 4.43Et06 4.31E.OO 4.51E-02 328E+OO 1.45E+01 1.42Et01 1.05E+07 9.60E·OI 9.34e.oe 9.60E-01 HMiE+04 869E•04 '"' l)(twn-dP ' 2 " O.OOEtOO 8.04Et06 1.20E+07 2.88Et00 4.65E-05 3.60E-04 USE-04 4.16£.(14 1.49Et05 1.02£.(15 l.IOE+OO 9.56E+01 1.43E+01 1.40Et01 1.11E+07 9.17E.01 3.82Et06 5.44E.a2 6.59Et04 2 78E+IJo!1 "' - ' 2 23 O.OOE+OO 8.02E+06 1.18E+07 2.68E+OO 4.45E-D5 1.92£-04 U5E-04 1.92E-o4 3.45Et05 6.36E·06 6.85E-D1 4.05E+01 1.40E+01 1.37Et01 1.13E+07 9.24E·01 8.80E+06 6.40E.a2 8.CieE+IJo!1 3.15Et04 "' -·· ' 2 " 8.00Et06 8.00E+06 I.OOE+07 2.86EtOO 5.14E-05 O.OOE..OO 8.68E.05 o.ooe .. oo 1.40Et22 1.51E.Q5 O.OOEtOO O.OOE+OO 1.40E+01 1.37Et01 9.45E+06 9.84f.(l1 9.53E+08 9.B4E-D1 8.99E+04 8.85E+IJo!1 '" Down-dip ' 2 " o.ooe .. oo 8.1Jo!1Et06 1.11E+07 2.88E+OO 4.17E.05 2.01E-Oo1 1.02Eo04 2.96£.(14 2.28Et05 8.12E·06 6.14E-01 5.60Et01 1.26E+OI 1.24Et01 1.0SE+07 9.39E.01 6.48Et06 1.61 E-05 7.84Et1Jo!1 2.20E+04 "' Down-dip ) 2 " O.OOE+00 4 01E+06 1.01£+07 2.88E+OO 3.B9E-05 3.34E-02 UOE-04 1.51£.(11 1.12E+03 l.OIE-05 1.02E+02 1.08E+04 1.22E+01 1.HIE+01 8.44E+06 6.72E-D1 9.10E+06 6.48E.02 8.79E+04 2.53Et1Jo!1 "' Dc>wn-dip 1 2 " O.OOE-~oOO 6.22E+06 1.11Et07 2.68E+OO 3.56E-05 1.70E-02 9.35E.Q5 4.46£-(1,2 2.06Et03 8.88E-4l8 5.18E+01 5.33E+03 1.10E+01 1.08E+01 1.08E+07 8.24E.01 1.12E+07 7.86E.02 9.78f.+0-4 278E•IJo!1 "' """'""'' ' 2 .. 7.99£+06 7.99£+06 9.89Et08 2.68E+OO 4.15E-05 1.50E-oo 6.81 E-05 1.SOE-08 3.51Et07 1.70E.Q5 4.58E-Q3 3.10E-01 1.08E+01 \.06E+01 9.37E+06 8.87E-D1 9.38E+06 8.11E-D1 8.91E+04 7S2.Et1Jo!1 "' """"""" ' 2 " o.ooe .. oo 8.ooe .. oe 9.56E"+08 2.68E+OO 3.33E.05 3.26£-05 7.45E.05 3.2fif.(l5 2.06Et06 O.OOEtOO 9.98E-Q2 S.OOE..OO 1.02E+01 1.00Et01 1.10E+07 891E.Q1 2.60Et06 2.0BE-01 B.02E+04 3.28E+IJo!1 "' Dc>wn-dip 1 2 ' O.OOE+00 8.03E+06 1.09£+07 2.88E+OO 3.02E-D5 3.33E-o5 8.00E-4l5 3.36f.(l5 1.18Et08 9.22E.06 1.02E-D1 7.05E+OO 9.37E+OO 9.19E+00 1.01E+07 9.24E·OI 2.0BE+OB 2.12E-Q1 5.70E+M 3.21E+04 "' Dc>wn-dip ( 2 " O.OOEo~-00 8.041:+06 1.06E+07 2.88E+OO 3.04E-D5 1.53f-o4 7.23E.05 1.62E-04 2.42Et05 2.78E-D8 4.66E-01 3.87E+01 9.35E+OO 9.17Eo~-OO 1.03E+07 9.11E-o1 3.68E+06 5.02£-(12 6.52.E+04 2.62E+IJo!1 '" """'""'' ' 2 " O.OOEtOO 8.02E+06 1.05Et07 2.88EtOO 3.09E-05 1.57E.05 7.18E.05 1.57E.OS 2.60Et08 1.17E·05 4.78E-02 3.58E+OO 9.28E+OO 9.09EtOO 9.83E+06 9.38E.01 8.28Et06 9.57E-02 8.51Et1Jo!1 3.39f+IJo!1 '" - ' ' "' O.OOE..OO 8.03E+<I6 1.05E+01 2.88£..00 2.97E-C5 9.48E.o6 1..23£-04 2.72£-05 9.27£+06 U7E-D5 2.89E~2 2.85E+OO 9.32E:+OO 9.09Et00 9.63€+06 9.90£-01 5.~7E+06 ~.821:.07 7.49£+04 2.6<1Et04 
,, Dcw.n-dip ' 2 ' 7.99E+08 7.99Et06 9.43E+06 2.68E+00 3.49E.05 3.84E·08 4.34E.Q5 3.84E-08 9.31E+08 2.05E.05 1.17E-(14 9.54E-03 8.89E•oo 8.67E+OO 8.86Et06 9.91E.01 8.82E+06 7.20£.()1 B.EIOE+C-4 7.23Et04 '" - ' 2 63 O.OOE..OO 8.03Et06 UX!Et07 2.68E..OO 2.78E-05 2.92E.05 7.87£.(15 3.18E.OS 1.14Et06 9.72E-06 8.90E-Q2 7.51E+OO 8.59E+OO 8.42E+OO 9.87E+06 9.44E.01 2.56E+06 4.27£-(11 5.91E+IJo!1 4 00E+IJo!1 '" ,.,.,..., ' 2 " O.OOEtOO 8.04Et08 9.31E+00 2.88E+OO 2.78£.(15 4.23E.05 7.81E.05 5.77E-05 7.37Et05 O.OOE..OO 1.29E..Q1 1.17E•OI 8.58Et00 6.41E+Oo 9.59EtCie 9.56E.OI 6.42E+08 4.15E-02 7.72Et1Jo!1 2 6CIE+IJo!1 '" [)Qwn·~ ' 2 " O.OOE..OO 6.01Et08 1.09Et07 2.88E+OO 2.80E-o!. 4.52.E-05 6.16E-05 4.62E-os 9.80E+05 1.11£.(15 1.38E.01 8.88Et00 6.49E+OO 8.33E+OO 1.02Et07 9.14E-4l1 .5.66Et06 8.19E.Q1 7.41Et1Jo!1 6.38Et1Jo!1 '" ,.,., ... , ' 2 25 o.ooe..oo 8.1Jo!1Et08 1.00Et07 2.88E+OO 2.60E.OS 1.93E.04 5.94£.(15 t.IME·IJo!1 1.99E+05 S.BOE-06 5.li9E-()1 4.12E+01 8.19E+Oo 8.1Jo!1E..OO 1.02Et07 9.08E.Q1 8.87E+06 t.07E-o1 8.80Et1Jo!1 3.00E+IJo!1 '" Down-dip ' ' 60 O.OOE+OO 8.1Jo!1Et08 8.82E+06 2.88E..OO 2.32E.Q5 B. 73E.Q5 5.71£.(15 1.14E-D4 3.01Et05 O.OOE+OO 2.661:..01 2.40Et01 7.22E+OO 7.0BE..OO 9.42E+06 9.IOE.o1 5.03E+06 1.ne-o1 7.00Et04 3.39Et04 "' [)Qwn·dlp ' 2 2) O.OOE+OO 8.1Jo!1Eo~-06 1.03E+07 z.aee..oo 2.1TE-o5 1.56E-04 5.86E.05 1.72E.04 1.74E+05 8.78E.OO 4.76E.Q1 4.02Et01 6.99E+00 6.66E+OO 9.76Et08 9.08E.01 3.38Et06 5.71E-02 6.24E+04 2.48E+IJo!1 '" Owom·dip ' 2 39 8.01E+06 7.93Et06 9.94E+06 2.88E+OO 2.20f-05 9.15E-o4 4.26E.OS 1.02E-o3 2.881:+04 1.86E-06 2.711Et00 2.39E+02 6.82Et00 6.69E+OO 9.81E+08 8.24E.01 1.01E+07 8.4TE.01 9.24Et04 7.76E+04 "' Down-dip ' 2 " O.OOEtOO 8.01Et06 9.81E+06 2.86E+OO 2.08E-05 1.37E.05 4.S9E-o5 1.37E.05 2.25E+06 1.05E-05 4.19E-02 2.81E+OO 6.30Et00 6.17E+00 9.26E+06 9.13E.01 9.21E+06 \.39E.01 8.82Et04 4.39E+04 '"' Dr.lwn-dlp ' 2 9 O.OOEtOO B.01E+08 1.13E+07 2.88E•OO 1.87E-D5 9.06E-D4 4.0IE-os 9.81E-04 2.86E•IJo!1 9.47£.06 2.77E+OO 2.13E+02 6.08Et00 5.97Et00 1.06Et07 8.57£.(11 6.85EtCie 3.93E-02 8.00Et1Jo!1 2.29E+04 "' """"""" ' 2 " O.OOEtOO 8.04Et06 0.54E+06 2.88Et00 1.94E.05 8.16E-05 4.e2E-05 9.01E.05 2.81E+05 O.OOEtOO 2.49E-QI 2.12Et01 B.OBE+OO 5.96E+OO 9.48E+06 9.0BE.01 2.50Et06 1.36E..Qt 5.82Et04 2.93E+IJo!1 132 -· ' 2 2 7.99Et06 7.99E+06 9.49E+06 2.88E+OO 2.26E-Q5 1.14E.(I8 3.43E-o5 1.14E-06 2.58E .. 07 1.69E.Q5 3.47E-Q3 2.35£.(11 8.1Jo!1E+OO 5.91Et00 8.91Et06 9.18E-01 8.94Et06 9.18E.01 8.66Et04 7.93E+04 '" ,__,. ' 2 ,. O.OOE+OO 8.04E+06 1.03E+07 2.BBE+DO 1.85E-D5 2.20E.Q4 3.91E.OS 2.21E-o4 1.19Et05 9.38E·08 6.70E-01 4.94E+01 5.87Et00 5.16E..OO 9.71E+OO 8.51£.(11 5.37Et06 2.27E-o3 7.19Et0~ 1.95Et04 '" """"""• ) 2 2B 3.74Et05 3.06E+05 7.96E1"06 t.IOE+Ol 4.18E-08 2.09E-D1 2.08E-os 4.17E+OO 1.45Et01 2.84E.05 8.38E"t{)2 3.87E+05 5.59E+OO 5.51Etoo 5.28E+06 5.09£-()1 1.15Et07 1.96f-(11 9.90E+04 2.74E+04 '" """"""• ' 2 5) 3.42Et05 3.16E+05 1.32Et07 1.10E+01 6.28E.OO B.89E-Ot UIE-06 6.79£..00 4.86ft00 2.66Eo04 2.10E+OO 1.19E+Cie 6.76E+OO 5.40Et00 5.95Et06 5.87£.(11 1.28Et07 3.43E-QI 1.05E+05 S.SOE+-04 '" """"""'' ) ' " o.ooe .. oo e.roe .. oe 9.9SE+Il6 2.68E+OO UhlE-D5 9.76E-06 5.27E-4l5 1.90£.(15 1.96E+08 t.ooe-os 2.98E.02 2.19Et00 6.45E•OO 5.32E+OO 9.22E+06 9.73E.Ol 3.15Et06 8.SOE.Q2 8.08Et1Jo!1 2.80E+04 '" 

""""""· 
1 2 70 O.OOE+OO 8.03E+06 9.10E+06 2.68E+OO 1.68E-05 5.81E-05 4.48E.Q5 7,94£-05 3..21E+05 o.ooe..oo 1.77E-()1 1.62Et01 S.19E..OO 5.09E..OO 9.12E+06 9.38E.01 4.74E+08 1.77E.03 6.82E+04 2.11E+04 '"" "'-<t>p ' 2 .. O.OOE+OO 8.02E+06 9.56Et-06 2.68E+OO 1.65E.05 7.19£"-06 3.33E.05 7.19E-08 3.30Et06 1.20E-05 2.20E-oz 1.53Et00 5.1Jo!1E...OO 4.94Etoo 8.98E+06 8.69E-ol 8.!10E+08 O.OOEtOO 8.64E+04 2.32E+04 "' Do ....... ' 2 " O.OOE+OO 7.99Et06 9.89E+06 2.75E+OO 1.62£.(15 1.46E-07 5.82E.05 1.48£.(17 1.41Et-OB 9.81 E-06 4.44E-o4 3.40E-02 4.19Eof-00 4.72Ef-00 9.11E+08 9.81E.OJ U7Et06 3.40E.Q1 .5.21£+04 3.40E+C4 (40 Down-dp ' 2 20 O.OOE+OO 8.1Jo!1Et06 9.75E+06 2.88E+00 1.56£.05 4.88E-05 2.f!9E-D5 4.88£.(15 4.03E+05 1.01E.o5 1.49E-D1 1.17Et01 4.69E..OO 4.60E+OO 9.19E+06 8.81E-01 6.92E+OO 4.17E-02 7.85E+04 2.22E+IJo!1 '" Do~.., ' 2 ' O.OOE+OO 8.00Et06 B.OIE+OO 2.88E+OO 1.56E-D5 O.OOE..OO 4.24E-05 o.ooe .. oo 4.6SE+21 2.34E-06 O.OOE+OO o.ooe .. oo 4.66E..OO 4.56E+OO 8.81E+06 9.58E-Q1 5.34E+06 9.42E.01 7.o9E+04 6.71Et1Jo!1 '" Down·dip ' 2 .. O.OOE..OO 8.1Jo!1Et08 9.68E+06 2.81£..00 1.39£.(15 4.16E.Q5 3.00E.Q5 4.91f-(15 3.72E+05 1.01E.OS 1.45E-OI 1.18E+01 4.40E+OO 4.31E+00 9.05E..os 8.381:.01 3.43E+06 4.54E.02 6.18E+IJo!1 2.24Et1Jo!1 '" -·· ' 2 ,., o.ooe .. oo 8.00Et06 9.14E+06 2.88E+OO 1.44E.OS O.OOEtOO 3.flof.(l5 O.OOEtOO 4.30Et21 5.55E-06 O.OOEtOO O.OOEtOO 4.30E+OO 4.22E+OO 8.19E+Cie 9.45E.Ql 6.28E+06 9.20E-D1 7.54Et1Jo!1 7.01E+IJo!1 '" -·· ' 2 " O.OOEtOO 8.1Jo!1Et06 1.00E+07 2.88E..OO I.«JE.05 9.27E-4l5 2.$7E-o5 9.27E-o5 2.28E+05 1.03E-o5 2.83E-01 1.B8E+01 4.27Et00 4.19E+OO 9.42E+06 8.47E.01 6.18E+06 2.14E-01 7.56Et1Jo!1 3.29E+IJo!1 "' """"""" ' 2 " O.OOEtOO 8.02Et06 8.39E+06 2.88E+OO 1.34E-o5 8.64E.05 2.67£.(15 t.OOE-04 1.82E"..OS O.OOEtOO 2.64E-(11 2.31E+01 4.20Et00 4.12E+OO 8.96e .. os 8.52E-4l1 4.36Et06 1.64E.01 6.60Et1Jo!1 2.87E+IJo!1 '" -·· ' 2 "' O.OOE..OO B.OOE+06 9.71E+06 2.88E...OO 1.14E-05 2.30Eo04 2.43E.OS 2.S3E.04 6.13E+04 S.60E-D6 7.27E-Q1 IS.OOE+01 3.81E+00 3.55E..OO 9.31Et06 8.81E.01 5.11E+06 1.roE-o.2 7.01Et04 U6Et04 '" """"""" ' 2 "' O.OOEtOO 6.02E+06 8.42E+06 2.68Et00 9.35£·06 8.74E·05 2.(li>E-oS 9.31E.05 1.34E-+tl5 O.OOEtOO 2.87E-01 2.22E+01 2.97Et00 2.91Et00 8.87E+08 8.~E.01 6.22E+06 2.e4E-02 7.51E+04 2.07E+&II '" -·· ' 2 " 8.00Et06 2.53Et05 9.85E+06 1.10E+01 2.22£.(18 3.10E·01 t.<l2E-o5 6.35Et00 5.17E+00 1.59E-04 9.45E+02 5.73E+05 2.96Et00 2.88E+OO 4.43Et06 4.74E-01 9.82Et06 8.10E-Ot 9.15E+04 6.89E+04 '" 

""""""· 
' 2 " O.OOEtOO 8.03E+06 9.39£ .. 06 2.BBE+00 8.90E.Q6 6.40£.(16 2.32E.Q5 8.75E-oe 1.36Et08 8.87E-D6 2.56E-(12 2.09E+00 2.85E...OO 2.79E+00 8.77Et0fi 9.19£".(11 2.88Et06 4.75E.01 5.89£+04 4.07E+04 "" -..... 1 2 " O.OOE-~oDO 8.02E+06 9.59E+06 2.88E+OO 8.1ME-D6 1.09E-D6 1.84E-os 1.09E.OS 1 .29E+08 8.35E.Q8 3.31E-Q2 2.14E+OO 2.75E..OO 2.69Et00 8.99E+06 8.99£.(11 2.98E+06 2.67E.01 5.98E+04 3.44E+&il 
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1997 Eeication Calculation: Replicate One Direct Brine Release Vectors e 7/13197 

"- ~ ~- f!ojpp .... ... 
~-- TOIAI,..oo ~·~ 

~~ lis>-41111\olroo ~<lop Gao -·· o-n oft~ (I,.. -· ~~oo.ot.olo ... fiHod..l B..._ c.-- ~"""'"'~~ Ub-dp.lwg Doow,_dp .lwg ll<wr,.<l!> .llog tnl Pot<>Oioy - ~-- - ..-....-r .... 
91mlac!Q' I'I...W.:~Yitw- P_ty_,__, 

~- ~- -~ ~-
er.,.._...,.. -M ~-- 801.(~-~ Sol!ll'-1 IWglll (m) Pre-(Pa) 

.. _ 
Preo ..... (PB,\ Sllltkaolaol , .... , 

·~· 
(F,.,.;,) 

·~· 
(Yoa10) ...... ,,..,., ...,, 

·~· 
pre....,.(Pa) -·l>liiF ·-· - - -~-~~-~ ...,, ,_, Ifni'*-' I ~~~'*"'I (~kim) "' •o R!! lie:. """ '~~ POROSITY SAT RGAS SAT RSRN HEIGHT PRE SPAN:! BSATPAN2 PAESPAN4 BSATPAN4 F'OROSITV PEAM._X P6AOSJTV PERM X INTA TME SKIN WELU'I PRM SANO ARE!!., TOT CAST RE PAM CIIST 

·~· ""' """ KRG4 151 ~wn-dlp : 5.4~~~: ::~:~:~. ::~~~ . + ~: + 
z:~~~~~ a:~~~~;~: 02 

,:~~: ::~~~:1 ~ ~:~~~; ;:~~::~ ::~~:~~ :;:~~~~; ~-:~:;; ~:~~~::; ~-~~: :-~~~:~7 2.2;::, 00 •OO ;·_;;:oo 3:~;~-~~ 7 ~~~:~~ 
152 Down-dirl ' " 1.31E+DO 7.26E+00 B.67E-o1 o.ooe.oo "' Down-dip ' 2 " 5.21E-()I 1.19E-OI 2.B8E..01 1.28E.KIO 5.96E-t06 1.t3E-06 8.54E..o6 8.73E.(J1 1.68E-o2 2.81E·16 3.~£.(12 2.57E-t8 5.SOEt02 -1.19E..OO 1.21E-Il 7.59E·12 8.14E-OI t.22E+07 182E-t4 O.OOEtOO t.OOE+OO 4.8SE-01 4 6SE-06 '"' -~· ' 2 " 5.17E-D1 1.57E..02 1.06E.OI 1.25Et{)O S.B1E+06 2.3tE-o5 8.34Et06 9.48E-01 3.41£.(12 2.19E-18 6.48£.(12 2.19E-18 5.50Et02 ·1.37E.OO 1.29E·13 5.25E-17 1.18EtOO t.19E+07 s.7se:.t3 O.OCJEt{)O 1.00£+00 8.00E.()1 1 23£.()4 '" -~· ' ' " 4.59E-OI 6.75E.()2 I.ME-01 1.12Et{)0 2.69Et06 2.6SE.(J1 6.40E+00 9.14E.ot 1.34E-Ot 6J12E-18 1.75E-ot 6.92E·19 5.50Et02 -1.09Et{)O 1.04E·13 2.19E·18 6.75E.()1 \.20Ct07 I.SSE-12 4.52£.(14 7.23E-01 6.72E-o1 2.23E-05 '"' -~· ' 2 " 5.93'£-01 1.41E"-02 2.26E.()1 1.46E+OO 1.12Et07 I.OOE-111 1.12E+07 4.:36E-01 1.37E-01 5.37E-15 1.40E.(J1 537E·15 5.50Et{)2 ·1.03E..OO 1.33E·13 7.41E·13 5.93E-OI 1.44E+07 3.98£-12 O.OOE.OO I.OOE+OO 8.16E-ro 4.&3E-DI "' -~· ' 2 " 5.5-otE-01 7.03E-02 2.36E-01 1.3SE+OO 8.42E+06 6.27E..01 8.36Et06 4.!i6E-OI 8.29E-02 8.71E·15 1.01E-01 8.71E-t5 S.SOE-102 ·8.68E-D1 1.15E·13 6.03E·12 4.31E-OI t.I8E+07 1.62E-11 6.B8E-01 1.62E-07 9 84E-00 4.03E-01 "' -~· ' 2 " 5.47E-111 1.42E-01 2.97E-D2 1.33E..OO 7.87E+06 6.46E.(J1 8.26Et06 S.&IE-01 1.83E-Ot 1.41E-15 2.0SE-D1 1.41E·15 5.50E+02 ·1.23E-!OO 1.30E-13 2.00E-18 B.IME-01 1.18Et07 1.45E-t2 5.28£.(11 4.8(iE-06 S.37E-OI 1.51E.()6 '" -~· ' ' " 5.25E-01 1.16E.(J1 4.62E-OI 1.26Et00 6.24Et06 7.tOE-02 9.34E+06 8.78E.01 2.09E-D2 1.86E·18 4.22E-02 1.66E·16 5.50E+O.Z ·1.2-4E+OO t.2<~E-13 2.40E·15 9.09E-01 1.19E+07 1.26E·12 0 OOE+OO 1.00E+00 386€.{)1 1.48E-06 '"' -~· ' ' '" 4.87E-DI 1.33E-D1 1.76E-D2 1.18E.OO 4.22E+06 6.8.2E-01 9.25Et00 9.58E-01 4.2SE-o2 3.~1E·16 7.79E-02 3.39E-16 5.50Et02 ·1.53E+00 U1E-1:j 3.63E·12 1.62Et00 1.19E+07 2.24E-12 2.11E-D1 2.18E-02 SS:lE-01 2.1<1E-06 "' Down-dip ' 

, 
" 5.27E-{li 4.07E.(J2 2.2BE-DI 1.27E+00 8.41E+06 1.07E.(J1 8.22EtOB 9.61E·OI 9.98E--02 3.118E-H:I 1.22E-01 3.9BE·16 5.50E+02 ·1.19E+OO 1.22E-13 1.35E-15 SI!IE-01 1. tBEt!l7 6.17E-12 OOOE+OO !.ODE tOO 1".83E-OI 2 94E.()6 "' "'"""'" ' ' " 5.74E·OI 3.07£.(12 7.64E-o2 1.41E+OO 9.73Et06 6.31E-02 9.72Et06 3.12E-01 2.79E-o2 4.27E·15 4.07E-02 4.27E·15 5.50E+02 ·1.26E+OO t.40E·13 8.91E·13 9.52E-01 1.25E+07 9.77E-13 0.00£+00 t.OOE+OO 8.42E-{l3 ~ 86E--D1 "' "'"""'" ' 2 " 5.61JE..01 5.46E-02 3.06E-OI 1.36E+00 8.76E+06 3.62E-D1 8.76Et06 .o~.8oe-o1 1.74E-01 5.01E·16 1.95E-OI 5.01E·15 5.50Et02 ·7.73E-01 1.12E-13 2.92E·13 3.57E-OI t.18Et07 4.17E-14 9.00E--D5 B.20E--D1 6.01E-03 4.72E-01 ''" "'"""'" ' 2 " 5.3BE-01 1.07E--D2 1.94E-01 1.30Et00 7.26E+06 1.63E-01 8.15Et06 9.76E-ot 1.74E-01 1.66E-16 2.00E·01 1.66E·16 5.50E+02 ·1.20Et00 1.26E·13 1.35E-16 8.44E-01 1.17Et07 5.89E-14 O.OOE+OO 1.00Et00 8.96E.{)! 7.2BE·08 '" """""' ' ' " 5.67E:.(J1 1.31E--D1 t.22E--D1 1.39'E"t00 9.26Et06 8.65E.(Jf !1.22E+06 3.22E-or 2.74E-02 1.12E·14 3.63E-02 1.12E•14 5.50E+02 ·1.24E+00 1.36E·13 8.32E·13 9.16E-01 1.15E+07 1.26E·13 5.39E-DI 3.23E.(J7 4.22E-o3 4.79E--DI "' Down-dip ' 2 " 5.87E·OI 8.73E-o2 4.26E.(J1 1.46E+00 1.07E~07 6.:JSE.(I2 1.06E+07 5.81E-{l1 7.16E-o2 2.19E·18 7.64E..02 2.19E·16 5.50Et02 -9.65E.{)1 1.29E-13 5.zs.E·14 5.24E-DI t.33Et{)7 2.82E·14 O.OIJEtOO I.OCJEt{)O -USE--03 4 63E-Ot "' Dovtn-dip ' 2 "' 6.13E-D1 3.56E-02 5.00£.(12 1.24E+00 5.63E+06 2.37E--D5 8.10Et06 9.20E·OI 5.01£.(12 4.19E·t9 6.36E·02 4.17E•19 S.50E+02 ·1.23E+OO 1.21E·13 4.7!1E-15 8.B2E..01 t.17Et07 3 98E-14 0.00Et{)0 t.OOEtOO 7.21E--D1 I 96E-04 '"" """"~ ' 2 " 5.B9E--D1 734£.{)3 2.60E-ot 1.46E+00 1.09E+07 9.6SE--02 1.09E+07 4.18E·01 5.87£.(12 4.90E-IB s.sze-oz 4.90E·16 5.50E+02 ·1.23E+00 1.43E·I3 7.08E·16 6.95E--Dt 1.19Et{)7 7.76E·15 O.OOEtOO I.OCJEt{)O 336E-o3 5.69E-OI "' 

_.., 
' ' " 5.95E--D1 1.39E.{)I 5.05E--01 1.4BE+OO 1.14Et07 6.26£-02 1.14Et07 6.09E-01 4.DSE--D2 1.41E·18 5.06E--D2 1.41E-18 6.6!1Et02 -1.37E+00 1.5-iE-13 1.70€·15 1.19E+00 t.38E~07 1.00E-14 OOOEtOO 1.00E+00 3.19E--D3 4 37E-OI '" 

_.., 
' ' 

,. 5.77E-D1 3.84E--D2 3.53E--D1 1.42E+00 9.94E+06 1.7BE-o2 9.B9Et06 4.97E-01 5.27E--02 3.55E·18 5.89E-02 3.39E·19 5.50E+02 ·B.29E·!II 1.19E·13 8 17E·12 3.QQE-01 1.22Et07 8 32E-12 oooe .. oo I.OOE+OO 3.91E-03 5.32E-OI "' Down-dip ' ' " 4.58E--D1 B.BBE-o2 3.61E--02 1.12Et00 2.62E..o6 7.2:JE.()1 B.09E+06 9.1BE-ot 1.-42E-OI 3.04E·I7 1.91E·01 3.02E·T7 5.50E+02 ·1.28E+00 1.10E·I3 4.07E·13 9.43E-01 1.17E+07 2 04E·11 2.96E-01 1.97E--D::O 1".21E-Ot 5 2SE-06 "' -~· ' ' "' 5.96E-01 1.16E-01 4.18E-o2 1.49Et00 1.15E~07 B.:JBE·OI 1.15Et-07 1.98£.(11 3.011f::-02 2.76E·H 3.73E-02 2 7SE·t4 5.6!1Et02 ·6.49E-OI UBE-13 2.1QE·i3 2.79E·OI t.34Et07 1 59E-13 5.05E-ot 2.72E-O-t 1.25E-03 6::0~E-OT "' -~· ' ' " 5.93E-01 2.BBE--D2 1.60E-01 1.48Et{)0 1.13E+07 2.BOE-02 1.13Et07 2.75E--D1 1.10E.01 Q.11E-20 1.13E-01 4.47E·20 5.soe .. o2 -9.15E-ot 1.2BE·I3 8.91E·14 4.74E-01 1.37E+07 2.51E-12 o.ooe .. oo 1.00E+00 6.47E-04 7.10E-OI ,,. 
-~· ' ' " 5.6SE--01 4.22E·02 5.21E·01 1.38Et{)0 9.15E+06 9.!;2E-{l1 9.13E+06 6.74E--Dt 4.8\E-02 1.3.2E·1-4 8.37E..02 1.32E·t4 5.50Et02 ·!I.<IBE-{lt 1.21E·t3 1.32E·H 5.06E.()I 1.06Et{)7 4.41"E·13 6.75E-ot 4.76E.06 3.00E--O'I 7.4BE..01 "' -~· ' ' • 8.04E·01 1.11E.(J1 1.90E.(J1 t.S2Et{)O t.21Et07 1.31E-D6 1.22E+07 2.66E.()1 8.30E--D2 1.26E·19 8.48£.(12 1.26E-1!1 5.50Et02 ·9.63E-OI 1.34E·tl 4.17E·16 5.22E-01 t.47Et{)7 3.16E-14 O.OOEt{)O I.OOE+OO 1.60E"--04 7.76E-{ll '" -~· ' ' " 6.0!E-OI 2.96E--D2 1.14E.{)I 1.51E..OO 1.1!1Et07 1.72E..01 1.19E+07 1.84E--DI 1.87E-{l1 1.45E-16 1.92E--D1 1.45E·16 5.50Et{)2 ·1.18E..OO 1.45E-13 3.09E·15 B.11E-D1 1.26Et07 1.07E-t3 4.42E-{l5 8.59E--Dt fi.83E--D5 B.29E.{)1 m ""'"'"" ' , 

" 5.56E-ot 7.00E-o2 4.97E-01 1.35E..OO 8.55E+06 4.BOE-{l1 8.53E+06 5.20E-01 1.65E-OI 2.00E-14 uae-ot 2.00E·14 5.50Et{)2 ·1.33Et{)0 1.38E·13 3.02E·12 1.10E..OO 1.14E+07 6.76E·12 O.OCJEt{)O 1.00Et{)0 1.27E-D5 B..BSE-01 "' """""• ' ' " 6.06E-{l1 4.00E--D2 5.11E-ot 1.52Et00 1.24E+07 6.67E-02 1.24E~07 S.29e.01 7.97E..02 1.70E·14 8.31E.(J2 UOE·H 5.50E+02 ·9.34E-01 1.33E-U 2.95E·14 4.92E-01 1.35E+07 8.91E·13 O.OOEtOO 1.00Et00 5.30E-{l6 9.17E-Dl '" - ' ' " 6.06E--1!1 6.2--fE--02 4.15E-D1 1.52£<100 f.24E+07 3.55£-Cl t.24E+07 4.30E-DI 5,3l£-D2 3.56£·13 4.32£-<12 I.SSE-U 5.50£+02 ·1.39'£-+00 1.5{1E-13 1.20E-1of t.ZZ£+00 t.35E+07 537E-15 O.OOE..OO UlOE+OO 1.52E-116 9.39E.(J1 "' "'"""'" ' 2 " S.B5E-01 1.02E--D1 3.54E-{l1 1.45E+00 1.06Et07 4.63E--D1 1.06E+07 3.71E-OI 1.22E-{l1 1.51E·13 1.27E.OI 1.51E·13 5.50E+02 ·1.32Etoo 1.47E-13 3Jl2E-13 1.07E+OO t.39Et07 2.57E-11 2.66E-{l3 5.30E--Dt 1.67E-OO 9 34E.()1 '" "'"""'" ' 2 " 5.97E..01 7.06E-t12 1.02E--DI 1.49E+00 1.1BEt07 3.39E-02 1.16Et07 1.06E-01 3.11E-o2 1.78E-13 3.89E--D2 1.7BE-13 5.50E+02 ·1.38E+OO 1.55E·13 5.50E-15 1.19E+00 139Et07 1.86E·t3 O.OCJEt{)O 1.00E+00 2 SIE-09 9.00E-01 '" Down-dlt• ' 2 " 5.70E·01 1 2'3E-Ot 3.BBE-ot 1.~0Et00 1.11E+07 4.12E--D1 1.11E+07 7.7BE-01 1.G7E-D1 2.57E·13 1.78E-OI 2.57E-13 7.50E+02 ·1.10E+00 l.:lOE-13 1.5tE-16 6 89E--DI t.23E•07 4.37E-t5 6.1BE.()8 9.00E-01 I.IIOE-!11 1 :llll'-02 '" Down-dip ' ' " 5.83E·OI 4.58E-OO t.B5E-01 1.44Et00 1.22Et!l7 9.91E-D1 1.22Et07 8.96E-OI 1.92E-01 7.92E·15 1.93E-OI 6.31E·15 7.50E+02 ·1 29E+OO 1.44E·13 B.77E-Itl IU15E--D1 1 31E+07 I 79E-12 9.59E.()I ::093E-07 1.7BE-DI 7.~4E·02 '"' Down-dip ' 2 " 5.93E-01 6.24E--D2 4.15£.{)1 1.47Et00 1.31E+07 3.53E-01 1.31Et07 9.36E-D1 7.33E-02 1.36E-12 4.46E-o2 1.35E·13 7.50Et02 ·1.39E+00 t.S-tE-13 1.20E·14 1.22Et00 1.3SE+07 5.37E·15 O.OOE+OO 1.00E+00 B.SOE-01 9.85E-08 "' Down-dill ' 2 " 5.72E--D1 4.22E--D2 5.21E-o1 1.40Et00 1.13E+-07 7.53E-D1 1.13E+07 7.95E-o1 5.56E-o2 1.32E·14 6.27E-o2 1.32E·H 7.50Et02 ·9.48E--DI 1.23E-13 1.32E·14 5.06E-01 t.06Et07 4.47E-13 6.94E"-02 1.44E-01 1.27E-01 761E--D2 '"' 
__ ,. 

' , 
" 5.87E.(J1 1.04E.Q1 3.92E--D1 1.48EtOO 1.26Et07 1.ose--o2 1.26E+07 7.86E--D1 1.24E-01 5.tBE·16 1.1!E-01 7.76E·17 7.50E+02 ·1.26E~OO 1.44E-13 1.38E·15 9.-46E.OI t.47Et07 3.&3E-t3 O.OOE..OO 1.00Et{)0 2.06E-Ot 1.52E--D2 "' -.. ... ' 2 " 5.46E--D1 3.17E-02 1.73E-01 1.32Et00 9.38E+06 9.65E..01 9.40Et05 5.55E-D1 4.1lSE-02 3.12E·1~ B.69E--D2 3.72E-14 7.50E+02 ·1.33E..OO 1.35E·13 1.86E·16 1.06E+00 t.09E+07 1.35E·11 B.52E-01 1.31E-{l7 1.36E-01 6.91E--D2 "' Down-dip ' 2 " 5.B9E--D1 4.93E-02 1.51E--D1 1.48E+OO 1.27E+07 9.46E.(J1 t.27E+07 9.46E-ol 1.19E-01 4.24E·14 1.00E-01 2.46E·15 7.50E+02 ·1.06E..OO 1.33E·13 8.32E·17 6.26E--D1 I 40E+07 1.07E-12 7.B5E--D1 3.35E-07 7.B5E-{lt 3.39E--D1" "' 

_..., 
' 2 "' 5.63E-01 3.71E--D3 1.39E--D1 1.44Et00 1.22E+-07 2.97E--03 1.21E+07 6.52E-o1 4.68E--D2 7.14E·2D 4.94£.(12 B.61E·20 7 .50E+02 --B.B9E--D1 1.24E-13 B.13E·15 4.50E--Dt 1.36Et07 1.45E-13 O.OOE"t{)O UlOE+OO 1.4BE.{)1 9.34E.(J2 "' ....... ,. ' , ., 5.76E.(J1 1.12E-{lt 1.61E-02 1.42Et00 1.15Et07 B.SSE--DI 1.16Et07 6.65E-{ll 1.24E-01 1.52E·13 1.21E-OI 1.1BE·13 7.50E+02 ·1.17E+00 1.35E-13 3.BOE-15 7.63E--DI 1.29Eto7 1.12E-12 6.31E.(J1 7.78E-08 F.i.31E·OI 7.72E--DB "' 

_..., 
' ' " 5.96E--DI 7.06E-o2 1.02£.(11 1.49Et00 1.35Et07 1.63E-o2 1.35Et07 5.19E-ot 3.11SE-(12 1.7!1E-13 3.90E-o2 1.7BE·13 7.50E+02 ·1.38E..OO 1.55E·13 s.soE-15 119E+00 1.39Et07 1.86E·t3 O.OCJEt{)O 1.00E+00 5.91E-o2 1.66E--D1 '" 

_.., 
' 2 " 6.67E-D1 5.05E-02 2.04E--D1 1.39E+00 1.06E+07 9.76E-01 t.09Et07 9.75E-DI 7.38E-02 5.13E·I-4 8.21E-02 5.13E·14 7.50E+02 ·9.31£.(11 1.21E·13 1.74E·15 4.89E--D1 1.32E+07 4.57E-13 11.92E-01 O.OOE+OO B.II!IE-{ll 0 ODE tOO "' -- ' 2 " 5.77E--01 5.28£--(12 5.9JE-OZ 1.42E-1-00 1.17Et{)7 1.1!E--01 1.17E+07 9AOE--QI 7.33£-02 HIEIE-15 8.22E-b2 1.88E-15 7.50E+OZ ·1.27E-+OO 1A2E-13 3.3!E-14 9.73f.-CT 1.40!:+07 631E-!S 2.22E-05 8.60f-iJT 7.82E-Ot 1.13£.(16 '" ......... ' ' " 5.75E.(J1 8.98E-{l2 4.0BE--D1 1.41Et00 1.15Et07 9.10E--D1 1.16Et07 9.13E-{l1 7.49E-02 1.26E·14 B.tSE-02 1.26E·14 7.50E+02 ·129Etoo 1.42E-13 9.33E·15 9.99E--D1 !.42Eto7 4.07E-t3 5.42E.(J1 4.S3E--D9 5.58E-DI o.ooe .. oo "' 

,.,., ... ' ' ' 5.65E--D1 8.22E-02 4.02E--D1 1.381:+00 1.07E+07 s.tse-o1 1.08E+D7 9.16E-ot 1.58E-01 -4.-47E-1-4 1.64E-01 4.47E•t4 7.50Et{)2 ·1.29E..OO 1.36E·U s.o1E-1<1 9.98E.(J1 1.24Et07 7.24E-11 5.71E-OI 9.13E-00 5.71E-D1 BOSE-DB '" -.. ... ' 2 52 6.71E--D1 3.68E-o2 4.49E--D1 1.40Et00 1.12E+07 9.SOE.(J1 1.13Et{)7 9.61JE-o1 1.04E-01 1.70E·15 U7E-01 1.7DE·16 7.6!1Et02 ·9.4BE--01 1.23E·U 4.17E·14 5.07E--D1 t.43Et07 ::0.63E-13 7.57E--D1 4.04E-07 7.57E-{l1 4 OOE--D7 "' """"""' ' ' " 5.73E-D1 1.50E-01 2.9BE--D1 1.41E+00 1.13Et07 6.47E-D1 t.13E+07 8.47E-oi 1.90E--D2 3.02E·15 2.71£.(12 3.02E·15 7.50Et02 ·1.23E..OO 1.37E·13 2.40E·13 8.8.2E--ot 1.34Et07 1.78E-t3 4.64E-D1 3.35E--D7 4.04E-01 3 29E-07 "' ""~""' ' 2 " 5.46E.(J1 1.06£.(11 3.40E--D1 1.32Et00 9.32Et06 9.92E--D1 9.35E+DII 7.80E-{l1 4.95E-02 3.31E·14 11.82E-02 3.31E-1-4 7.50Et02 ·1.09E+OO 1.22E-13 6.17E-16 6.69E--DI 1.05E+07 5.25E-12 5.17E--D1 UOE-07 2.24E-01 I 38E-02 '" 
_.., 

' ' " 5.69E--D1 8.68E-02 5.41E.(J1 1.39E+OO 1.11E+07 t.ooe-ot 1.11Et07 9.07E-01 7.45E--D2 3.40E-17 7.69E--D2 3.39E·17 7.SOE+02 -1.13E+00 1.31E·13 1.26E-16 7 .23E.(J1 1.38E+07 3.89E·13 O.OOEtOO 1.00E+00 1.31E-01 9.B2E-06 200 
_.., 

' 2 65 5.5-'IE-DI 1.27E-OI 8.96£.(12 1.3SE+00 9.86E+06 o.ooe..oo 9.89E+D8 8.56E..Oi 1.96E-02 8.71E·16 2.91E-02 B.71E·16 7.50Et02 -1.16Et00 1.2BE-13 4.17E·15 7.73E-01 1 26E+07 3.72E-12 O.OOEtOO 1.00Et{)0 S.28E--D1 1 96E-D5 200 Down-dip ' ' " 5.40E--D1 9.01E--D2 1.37E-o1 1.30Et00 B.91E+-06 9.08E--DI 9.00E+08 9.06E-{l1 1.6!iE--D1 2.8.2E·13 2.07E--Dt 2.B2E-13 7.50E+D2 ·1.29Et00 1.31E·13 2.63E·14 9.9-1E--D1 1.09Et07 7.41E·13 6.59E-01 2.82E-OB 6.59E-01 2 79E-08 202 Down·tllp ' 2 " 5.37E-01 2.00E.(J2 2.35E-01 1.30Et{)O B.39Et{)6 3.21£.(12 9.63E+06 9.63E-{lt 4.13E.(J2 1.59E·17 5.t4E-02 1.59E·17 7.50E+D2 ·1.41EtOO 1.37E·13 1.45E·14 1.26E+00 1.50Et07 I.ISE-11 O.OOEt{)O 1.00E+00 fl.:l-JE-01 1.83E-D5 "' Down-dip ' ' " 5.49E--D1 1.42E-01 2.97E--02 1.33E+00 9.51E+06 7.93E--D1 9.62Et06 B.51E-01 1.89£.(11 1.41E-15 2.04E--D1 1.41E·15 7.50E+02 ·1.23EtOO 1.30E·13 2.00E·16 8.9-iE--01 UBE+07 1.45E·12 4.13E-01 7.78E-{l4 5A1E-01 7.43E-D7 "' Down-dip ' 2 " 5.-46E-D1 t.OSE-02 4.73E--DI 1.32E+00 923E+06 G.47E--02 Q,01E-t-06 8.99E..01 6.9fiE-02 2.31E·16 7.97E-02 1.00E·18 7.50Et02 ·1.37E+OO 1.37E-13 2.51E·12 1.19Et00 1.30E+07 tl.Q1E·11 O.OOEtOO !.OOE+OO 4.55E-{l1 8.63E-o3 205 Down-dip ' 2 " 5.48E--D1 5.6tE-o2 3.03E-o1 1.33Et00 9.48E+06 B.!SE-02 9.64E+OB 9.37E-o1 8.63E--D2 3.72E-16 t.OOE-{11 3.72E-16 7.50Et{)2 ·8.01E-D1 1.11E-13 8.17E·15 3.77E-01 1.35E+07 9.77E-12 o.ooe..oo I.OOE+OO 7.04E-OI 2 27E.(l8 200 -~· ' 2 5 5.29E-01 1.29E-{l1 1.21E--D1 1.2BEtOO 7.63Et06 6.22E<I2 9.53E+06 II.SOE-{11 1.24E-01 1.91E·17 1.4BE-01 1.92E·17 7.50E+02 ·1.37Et00 1.32E-13 1.8.2E-12 1.17£+00 1.52Et07 3.31E-13 O.OOE..OO 1 OOE+OO 5.03E-01 3.26E-D5 '" 
_.., 

' ' "' 5.49.E--DI 9.72E".o.2 U'9E--OI 1.l3E+00 9.521:+08 2.26€.01 9.45-E+mi B.9DE-DJ 2.1l2E"-DI 5.28E-17 2.21E-o1 4.79.E-17 7.50Et{)2 .f.OOEtOO 1.23£-I.J 9.55£-12 6.1l4E--OI 1.45€+1>1 9.55E·14 2.55E-C5 8.66E-DI 5.88£-01 9.58€--06 "' -~· ' 2 " S.<IOE-DI 1.02E-D1 2.11E--DI 1.30Et00 8.!10E+OB 8.42£.()1 6.97Et06 B.95E-ot 4.5SE.(J2 7.76-E-14 5.88E-02 7.76E·14 7.50Et02 -1.29E+00 1.31E·13 2.19E·15 1.01Et00 1.00E+07 3.80E-12 4.38E-D1 8.82E-04 S.!IIE-{11 8.41E-OB "' -~· ' 2 " 5.16E--D1 1.25E-o1 2.39E--D2 1.24Et00 6.!10E+06 2.44E--06 9.44E+06 0.45E-01 2.90E--D2 S.OIE-18 5.13E-{l2 2.57E-18 7.50Et{)2 ·1.16Et00 1.16E-13 4.68E·12 7.76E-01 t.53E+07 1.88E·12 O.OOE"+OO I.OOE+OO 5.29E.()I 7 ISE-05 "' -~· ' 2 "' 5.-42E-01 1.16E-{l1 4.16E-02 1.31EtOO 9.07Et06 B.BOE.OI 9.16Et06 8.BOE-01 2.61£.(12 2.75E·14 4.23E-D2 2.75E·14 7.50Et{)2 -6.49E-ol 1.04E·13 2.19E·13 2.7!1E-01 1.34Et07 1.59E-13 6.10E.(J1 2.22E-07 F.i.10E-01 2.20E-07 '" -~· ' ' 59 5.42.E--DI 1.07E..02 1.94E-{l1 t.31e .. oo 9.07E..06 1.08E--D1 9.1BEt06 9.77E-OI 1.80E-01 1.66E-16 1.99E-DI 1.66E·16 7.SOE+02 -120Et{)0 127E·13 1.35E·16 8 44E.Q1 1.17E+07 5.B9E-14 O.OOE.OO I.OOE+DO B.BBE--DI 6.56E-06 "' Down--dip ' 2 " 5.-42E-01 9.57E-D2 4.3!1E-OI 1.31E+00 9.09E+06 B.OOE-{11 9.17Et{)6 9.03E-D1 5.00E.(J2 7.24E·15 8.2QE-{l2 7.24E·15 7.SOE+02 ·8.97E-01 1.13E·13 1..38E·13 -4.57E-OI 1.12E+07 :J.QBE-11 4.94E-D1 1.05E-07 4.94E-01 1.04E-07 "' Down--dip ' ' " 5.25E--D1 2.36E-o2 04E-o3 1.26E+OO 7.57Et00 1.00E--D5 B.911Et06 9.12E-01 5.66£.(12 4.62E·IB 8.11E.o.2 1.82E-18 7.50Et{)2 ·6.26E-DI 9.92E·14 5.37E·12 2.66E--DI 1.41Et{)7 5.75E·13 o.ooe..oo 1.00E+00 7.12E-OI 4.71E-04 '" -~· ' ' " 5.40E-{ll 8.52E--02 4.53E-{ll 1.31E..OO 6.nEt06 1.46E-01 B.B9Et06 9.11E.(J1 1.21£.(11 2.14E·16 1.35E..01 2.14E•15 7.50E+<l2 ·1.39E..OO 1.36E·13 1.48E·12 1.22Et{)O 1.29Et07 B.13E-13 O.OOE..OO 1_0QEt{)0 5.20E-01 7.40E..07 "' -~· ' ' 56 5.3SE--D1 4.6fiE--02 3_20f.QI 1.30e .. oo 8.68E+06 3.37E-o2 B.74Et{)6 9.47E-01 7.84£.(12 t.OSE-15 9.3\E--02 I.OSE·15 7.50E+02 -721E-01 I.OSE-13 1.05E·14 3.22E-{lt 1.12Et07 2.B2E·12 O.OOE..OO t.ooe .. oo 1.41E--D1 1.89E-06 "' """""" ' 2 ' 5.30E--D1 1.35E--DI 5.34E--DI 1.28Et{)O 6.09Et06 2.74E-{l2 B.116Et06 8.41E-01 1.2fiE.(J2 2.36E·19 2.63E-o2 2.34E·19 7.50Et02 ·1.24E..OO 1.25E·13 2.63E·15 B.OOE-01 t.42E+07 UOE-11 o.ooe .. oo 1.00E+00 2.15E-D1 6.00E-D4 "' Down-<lip ' 2 " 5.24E--D1 7.29E·02 4.SOE--DI 1.26E.OO 7.70E+06 5.46E.(J2 B.46Et{)6 9.22E·01 2.81E-o2 1.18E·16 4.63E-{l2 UBE·16 7.50Et02 ·1.18E+OO 1.21E·13 7.11-tE-17 8.09E-D1 t.SOE+07 6.03E-13 o.ooe~oo I.OOE+OO S.SOE.(J1 2 23E·06 '" -~· ' , .. 5.32E-{l1 1.2BE-01 5.15E-OI 1.28Et{)O 8.30Et06 I.B7E-01 B.68E+06 8.67£.(11 1.63E--D1 6.89E·t7 1.B7E-OI 5.89E-17 7.50E+02 ·7.63E-D1 1.06E·13 6.17E-17 3.50E--D1 1.25Et07 2.29E·11 o.ooe .. oo 1.00Et00 3.05E-01 7.72E-06 "' Dco.Yn-dlp ' ' 
,. 5.04E--DI 1.38E-{ll 3.34E-01 1.21E..OO 6.37Et06 2.24E-D5 B.29E~06 6.26E-01 3.02£.(12 3.18E-18 5.34E-D2 3.16E·IB 7.50Et02 ·1.33E+OO 1.24E·13 5.soE-16 1.09E+00 1.33E+07 2.D9E-12 O.OOE..OO 1.00E+00 a.2ee--ot 5.31E-04 "' Down-dip ' ' 95 6.28E·OI 1.46E·01 3.69E-01 1.27E..OO 8.08Et06 1.67E-{l1 B.36E..o6 6.44E-D1 1.48E--Dt 6.00E·17 1.72E-01 6.03E·17 7.50E+02 ·9.54£.(11 1.12E·13 UOE·16 5.13E-D1 1.30E+07 1.70E-11 O.OOEtOO 1.00E+00 3.SOE--ot 1.44E·05 "' """"""' ' ' " 5.68f-o1 B.73E..02 4.26E-ot 1.39E+OO UOE+07 5.25E..02 Ul9E..07 5.80£-01 7.00E-o2 2.l9E·l6 B.OOE-(12 2. ISIE-16 7.50E~02 --51.65E--Dl 1.23E·l.3 5.25E·J4 5.24E-Ill 1.33Et{)7 2.B2E--14 O.OOE+OO l.OOE<OO 7_89€-(tl 3.B9E-C1 '" """""• ' ' "' 4.85E·01 5.B8E.(J2 2.07E-{l1 t.17E..oo 5.36Et06 3.65E-D2 8.21E+06 g.03E--D1 1.60£.()1 2.87E·19 2.01E-01 9.77E-20 7.SOEt02 -1..26E+OO 1.16E·13 3.63E-13 9.52E-Dt !.49Et07 9.55E-12 o.ooe .. oo I OOEt{)O 6.11"E--D1 2.41E--D4 "' """""'' ' ' " 5.26E-01 1.23E--D1 t.27E-D1 1.27E+00 7.92Et08 2.92E-D2 8.26E+06 8.50E-D1 1.6GE-o2 1.35E·17 3.67E-02 1.35E·17 7.50E-1-02 ·6.04£.(11 9.87E·I~ 3.31E·15 2.55E--DI 1.28Et{)7 1.20E·12 O.OOEtOO 1.0CJEt{)0 4.99E--D1 7.81E--D5 22< Down-dip ' ' " S.BIE-DI 1.39E--D1 5.05E-o1 1.43Et00 1.20Ef07 5.11E--02 1.20E..07 6.31E-o1 4.42E-o2 1.41E·18 5.22E.(J2 1.41E·18 7.50Et!l2 ·1.37E+00 1.49E-13 1.70E-15 1.19Et00 t.38Et{)7 1.00E-14 O.OOEtOO I.OOE+OO I! 40E--03 3.45E--ot 225 Down-dip ' 2 " 6.26E-{ll 2.76£.(12 3.26E-{l1 1.27E..oo 8.13Et06 2.71E-D2 8.22E..o6 9.S4E--01 1.68E--02 2.30E·17 3.17E.(J2 2.29E·17 7.50E+02 ·1.07Etoo 1.17E·13 7.08E·14 6A7E-o1 1.34Et{)7 4.68E-14 o.ooe .. oo 1.00Et{)O 7.70E-OI 3.98E--05 
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1997 E-ication Calculation: Replicate One Direct Brine Release Vectors 
7/13/97 

..... ._ --· ~- - ·- C...,B!ine 
~-~ 

.0."'0!1 ...... 
., .,_ 

'~ - -- GoooR-("'1 ~o~Milrn. MuO.UR..- --- __ , 
~~· ~~· C....,!ltino p,., • .,.. -·~ ~·-

S.lulo""" ~::._,.,. 

~.~ - - ..... 
Po:d>ce<l(rol ·- - p ...... ~ ·-· WutoPoto .......... (P8) =~~ Pnoosuoo(!'ll) .... , (ln"'3/o) 

~·· 
Ro•(n>'llo) ,._, R-ollo (11'1":11'11 Condlb Wal ·-- ~· '""' (ll'l"l) 

P81oo15(Po) 
(iottiooo)--

PAh!llo(Pol 
(OIIt:llol\)~'* 

,_ ·~-rolm'WI) , . ., -- - -~ - ·-· ·~· 
~. " ' lie. &-. VIK:Ior F8HP2 FBHP4 BHP ASAN tiiTHO SAINEFLW GASFLW MAX BAN MA)LGAS LGA~T BRINE BC GAS RATE GASOUT BRINEOUT BRIN AEL BRNPRESS SATBAN5 flrv-IPAESO SATBANO WASTE PV lOT 8AIN '" ~: ; 0.012:·T.: 8.0.1;:~ 9.~;·06 :::~:~ ::~~: ::;~~: ,:;~~~~ ;:;~~! ~:~~~: ~:~-os 7:3~~!~ 4-;~:~ ~:~~:oo ;:;:~:~~ ::~:~~: ::~~~; ;:~~:= ~-~~~~~ ;:~~:~ ~:~~~:~: '" ' " oooe .. oo 8.03£+06 9.54Et00 

"' Dowll-dip ' 2 .. O.OOEtOO 8.02E+06 8.39E"+06 2.BBEtOO 7.13E-OO 3.88E~6 1.45E.{)5 3.89£>06 2.38E+06 O.OOE•OD 1.1BE-o2 9.27E-OI 2.20E..OO 2. 16Etoo B.SSE+06 8 76E.{)1 S.96E+OG UBE-{)6 7.:J.4E+04 0!.39E+04 "' -·· ' 2 " O.OOEt{)O 6.02E+06 8.91E+06 2.88E+00 5.78E-o6 1.77E.{)5 1.60E-05 4.53E-05 3.31E+£15 9.58E-06 5.41E.(J2 S.30E+OO 1.75E.+OO t.ne.oo 8.37£+06 9.49E.{)1 5.81E+08 2.34E.{)5 7.24E+04 1.98E+04 "' """""• ' ' 
., O.OOEtOO 8.roE+06 9.00E+06 2.8BE+£10 5.15E.(J6 4.29E-D6 1.21E-05 7.46E.(J6 1.28E+£16 9.12E.{)6 1.31E-02 1.23E+£10 1.58£+00 1.54E+oti 8.42E+£16 B.17E.{)1 2.89E+06 2.58E.{)1 5.7BEt<J4 3.36E•04 "' """""• ' 2 " o.ooe .. oo 2.75E..OS 1.13E+£17 1.10E..01 1.10E..(J6 3.44E-D1 5.67E-o6 7.82f.j.()(J 2.14E+£10 2.1BE-D4 1.05E+03 7.14E+£15 1.5:1E+OO 1.48E+DD 4.30E+06 4.64E-01 112E+07 I.OIIE-{)1 9.81E+04 3.9BE+04 '" 

_..., 
' 2 65 7.9BE+£16 2.21E+05 6.79E+£16 l.tOE+£11 1.02E.(J6 2.07E.{)1 4.36E.(J6 3.31E+00 3.49E.j.()(J 1.S2E-Q4 6.32E+02 3.90E+05 1.36E..OO 1.36f.j.()(J 3.6JE•06 4.80E-01 8.40Et06 6.06E.{)I B.37E+£14 S.26E+04 "' 

_,.., 
' 2 " O.OOf.j.()(J 8.01E..06 8.86E+£16 2.88E+£10 4.32E..{)6 4.45E...:J7 8.3SE.(J6 4.70E.{)7 1.16E+07 1.22E-05 1.36E-00 1.13E-Q1 1.32E..OO 1.29E+00 8.28E+06 8.54E-01 7 88E+06 5.33E.{)1 6.13E+O<I 5.48E+04 "' 
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' 2 82 O.OOE.-+()0 8.01E+06 8.02E+06 2.88E+OO 1.36E-05 4.58E.(J6 2.BOE-05 4.5BE-06 4.25E+08 O.OOE.j.()(J 1.4DE-02 9.71E-()1 4.12E...OO 4.03E+00 8.85E.-+06 9.13E-OI 8.77E+£16 1.45E.{)1 7.91E+£14 4.11E+04 "' -... ' 2 " O.OOE-+()0 8.01E+06 6.01E+oti 2.88E.j.()(J 1.20E-06 1.45E-06 2.69E.(J5 1.55E-06 9.54E+£16 O.OOE.j.()(J 4.43E-00 3.70E-()1 3..63E+OO 3.46f.j.()(J 8.68E+06 9.48E-()1 8.68E+£16 3.41E.(J2 7.7BE-t04 3.10E+O<I "' 

_,.., 
' 2 ' O.OOE+£10 7.67E+D6 7.67E+06 2.86E.j.()(J 7.57E-o6 6.74£.(14. l.SSE-05 8.SSE.(J4 1.27E+04 O.OOE+£10 2.06E..OO 1.1KlE+02 2.40E+OO 2.36Et00 8.83E+06 8.45E-01 8.09E-+()6 2.74E.{)2 7.60E-t04 2.15€+04 "' """""" ' 2 " O.OOE-+()0 8.02E+06 8.02E+06 2.88E+OO 8.13E-06 1.42E-D6 1.42E.{)5 1.47E-06 S.37E+£16 O.OOE+£10 4.33E.-()3 3.54E.01 1.1KlE+00 1.86Et00 8.44E+06 9.24E.(J1 7.70E+06 5.50E.{)2 7.41E-t04 lOBE+O<I "' Do~ ... ' 2 " O.OOE.+£10 8.03E+OB B.OOE-+()6 2.88E+£10 S.BSE-06 1.22E-05 9.96E-06 1.22E-D5 6.94E+05 O.OOE.j.()(J 3.ne..Q2 2.S2E..no 1.75E-+OO 1.71Et00 8.67E+06 8.70E-01 ....... 1.88E.{)l 7.66E+O<I 3.00E+O<I "' 

_..., 
' 2 " O.OOE+£10 7.81E+D6 7.61E+06 2.66E.j.()(J 4.69E-o6 1.77E.{)4 U9E.Q8 2.76E.(J4 2.84E+04 O.OIJE..j.()(J 5.41E.OI 5.17E+01 1.47Et00 1.44E+DD 827E+06 s.:JIE-()1 &.38Et06 :J.:JBE.OS 6.8.5f+O<I 1.8.:1E-t04 220 """""" ' 2 " O.OOEtOO 8.0J.E.+OO 8.00E-+()8 2.88E-+()0 3.63E-o6 5.27E-o6 6.22E-06 5.33E-06 8.35E+06 O.OOf.j.()(J 1.61Eo02 1.30E+00 1.09E+00 1.07E+00 8.36E+06 8.48E.01 S.DBE+D6 1.87E.{)I 7.5SE-t04 3.18E+04 "' 

,.,.,.,. 
' ' " O.OOE.j.()(J 2.69E+05 2.71E+06 t.IOE+£11 6.64E.07 1.23E.(J1 4.BOE-D6 5.8SE+00 3.0<1E+00 O.OOE..OO 3.74Et02 3.45E+06 1.0:5E+OO 1.01E+00 3.XIE+06 6.93E.OI 1.10E+07 6.27E.{)2 8.66E+O<I 1.76Et04 222 Dowrr-di:l ' 2 " o.ooe..oo 7.98E+06 7.99E-+()6 2.88E.j.()(J 3.19E-o6 2.49E.{)5 7.64E-06 5.42E.(J5 1.31Et05 o.ooE..oo 7.58E·02 7.60Et00 9.98E.(J1 9.79E.{)1 8.19E+06 9.05f.(J! 6.36E+D6 3.65E.(]2 6.37E+D<I 2.69E+04 220 -·· ' 2 20 O.OOE+OO 8.02E+06 8.02E+£16 2.B6E-+()0 3.24E.(J6 1.11E.{)5 6.73E-06 1.64E-05 3.08E-+()5 O.OOE"..OO 3.39Eo02 3.14E+IID 9.88E.(J1 9.47E.{)1 8.26E+£16 B.54E.{)1 7.92E+oti 2.92E.(]2 7.47E-t04 2.09E+04 2" -·· ' ' 82 O.OOE..OO 2.92E-+()5 2.92E-+()5 l.IOE+£11 5.18E.07 8.40E.(J2 5.33E-o6 7.45E+OO 3.01E.j.()(J O.OOE+OO 2.58Et{)2 3.09E+06 9.29E.01 9.21E-01 2.88E+06 6.43E.{)1 1.20E+07 5.11E.{)2 9.35E+D<I 1 91E+04 225 -·· ' ' 

,. O.OOE+OO 8.00E+06 8.03E+06 2.88E.+OO 3.06E-D6 3.14E.{)6 8.13E.(J6 7.63E-o6 9.91E+06 O.OOE..OO 9.57E..(J3 9.47E.{)1 9.38E-D1 9.20E.{)1 8.20E+06 9.56E.{)1 8.13E..06 2.71E-02 7.53E-t04 O!.SIE+£14 
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1997 Eeication Calculation: Replicate One Direct Brine Release Vectors ~ 7/13197 

"-~ 
'~ 

_,~ we~ 
~· ~-~ ro~~~~ ..... ~~ ~- Up.<lpBrno L\>-dllOAo -. ., Clo>wn-dop(l .. w .. 1. Fl<loi<l>o/Ooo Ro'"Lola-r. CN ....... Paroo! Up-<lp.lw;' lll>-<lp.lw;' O.,.,.dp .lw;' Ooorn-<~p .lw;' OO.Z Pat-'J -· ,_ -· lhiN•Ionl .... -- PJO<b:o,;~y _, -- Flo.......,. - - - a-no-M -~ .... Sa\.~od<>n) SBL(II'a<b) 

_ .. 
""-"IPAI 9ol(lraoolcol) P!oo .... o(Pe,\ Sol(koclon) (F"""bo) (v ...... , ,_, - _, , __ __ , 

lfi-1 ,..., (F....,Iioft) 

·~· 1-o(llf'o) ,~, 

·~· 
Pro...,.lPal ,.., , .... , (beta.) 

.. _ 
~~-~ ~. <D ' lie. '"" Vector POROSITY SAT RGAS SAT RBRN HEIGHT PAESPAN2 BSATPAN2 PRESPAN4 BSATPAN4 PORQSITY PERM X POROSITY PERM X INTR TME SKIN WELL PI PAM SAND AREA TOT CAST fiE PAM CAST "''" KRG2 """ KRG4 ~~ ~.,n·d_'P ' " ~~-~~; ;:~~~; ::::~; .00 ;:4!1E:g~ ~:~E~~ e:~;E:~a e:SSE~~ ;:;;~; :.-~~~~~: ~::.::: ~:;~::: !-~~·02 :~:~r::: ,:30e:~; ~:~~::: ~19;:~ :~:~; ;-~=~::; ~-~:; :::e:;; ;::;~~;· ~-~=~~~ 

227 00\lm-dt> ' z " 1.25£-tOO 7.50E-t02 

"' Down·dl:> ' z " 4.60E-OI 7.43E-02 2.79E-01 1.12E+OO 3.97E~08 2.69E-01 8.14E+08 9.06E.01 5.60e.02 5.52E-18 8.89E-02 1.29E-18 7.50E.+02 ·1.19E+00 1.08E-13 8.13E·12 8.25E-01 1.30E+07 7.94E·14 O.OOE+OO UXlE+OO 5.97E.01 4.87E.OS '" -~· ' z " 5.46E..01 2.68E-02 1.60E-<J1 1.32E+OO 9.32Et06 2.07E.02 9.12E+06 3.28E-<11 1.14E.OI 9.11£-20 1.27£.01 4.47E-20 7.50Et02 ·9.15E·01 1.15E-13 8.91E-14 4.74E.01 1.37E+07 2.51E·12 O.OOE+OO t.OOEtOO 2.64E.03 S.8SE-01 '"' Down-dP ' z .. S.80E..01 4.00£.02 5.11E-01 1.43E+OO 1.19E+07 8.31E-D2 1.19E+07 5.77E-01 8.30E·02 1.70E·14 B.B4E-02 1.70E-14 7.50E+02 -9.34E-01 1.25E-13 2.95E-14 4.92E-D1 1.35E+07 8.91E·13 O.OOE+OO 1 OOEtOO 6.30£-04 6 97E-<11 "' o.:-,.dp ' z ., 4.83E-01 6.43E..02 2.68E.01 1.17£+00 5.29E+08 2.83E-D2 8.04£+06 9.13E-01 3.58E·02 1.59E-18 6.23£-()2 5.01E-19 7.50E+02 -B.21E.01 9.77E·14 2.0!1E-12 3.93E-<11 1.39£+07 2.04£·13 O.OOE+OO 1.00E..OO 6.26E..01 f!i.7SE·05 "'' o-n-dP ' z • 5.89E-01 1.11E-01 1.90E-D1 1.46E.-t00 1.27Et07 1.43E~ 1.28£+07 2.50£..01 B.93E-D2 2.0!1E-1!1 8.79E-02 1.26E·19 7.SOE-t02 .g_63f"-<J1 1.29E·13 4.t7E·16 5.22E-01 1.47E+07 3.\6E-14 O.OOE+OO 1.00E+OO 6.8SE-OS 8.22E..Ot '" """""'" ' z " 5.90E·01 2.96E-02 t.14E-DI 1.47E+OO 1.29Et07 1.58E-D1 1.28E-+07 1.71E-OI 1.96£-DI 1.67£·16 1.!17E-01 1.45E-16 7.50E-t02 •!.IBE+OO 1.41E·t3 3.09E-15 8.11E-01 1.26E+07 1.1l7E-13 1.53£-05 6.94E-D1 4 D!IE-<15 862E-OI "' 
,_,.. 

' ' " 565E.01 6.24£-02 4.15E-DI 1.3Be .. oo 1.29E+07 2.66E-D1 1.29E-+07 6.021:-01 7.20f.{l2 9.54E-13 4.77E-02 1.35E-13 2.00E+C0 -1.39E .. oo 1.44£·13 1.20E·14 1.22E+OO t.:l5E+07 5.37E·15 O.OOE+OO 1 OOEHlO 21BE-01 2.67E·02 "' """""• ' z " 5.86E·01 3.17E-02 t.73E-o1 1.45Et00 1.48£+07 4.19E.{l1 1.49E+07 7.92E·01 7.28E-D2 1.12E·13 6.10£-02 3.72E·14 2.00E+C0 ·1.33E+00 1.48E·13 1.86E·16 1.08E+00 1.09E+07 1.35E·11 113€-02 4 12E·01 3cl2E-01 1.71E·D2 ,,. 
-~· ' z " 5.83E·OI 7.08E-02 1.CY.!E-D1 1.44Et00 1.46Et07 O.OOE.-tOO 1.46E .. 07 8.72E·01 4.93E-D2 4.07£·13 4.COE-02 1.78E·13 2.00E-tro •1.38E+00 I.SOE·13 5.50E·15 1.19E+OO 1.39E+07 l.BBE-13 OOOE+OO I.OOE+OO 1.97E-<11 4 SOE·02 "' -... ' z " 5. 78E-01 9.01£-02 1.37E.{l1 1.42f+00 1.4oE..o7 !I.OOE·OI 1.41£+07 9.08E·01 UME.{l1 4.31£-13 1.90£.01 2.112E-13 2.ooe .. oo -1.29E+OO 1.42E·13 2 63E-14 !1.94E-01 1.09Et07 7.41E.·13 8 60.E-01 I.B2E-D8 6 OOE-01 I 81E·08 "' """""" ' z " 5.114E-D1 4.58E-03 1.85E-01 1.44£+00 1.46E+07 9.!15E-<J1 1,47£+07 9.95E-01 2.24£.01 3.88E-13 1.93£.01 6.31E·15 2.ooe .. ro ·1.29E+00 1.44E·13 9.77E-16 9 95E-OI 1.31E+07 1.78E·12 9.7SE-OI 2.34E-09 9.7SE.01 2.24E-09 "" """""" ' z " 5.64E-4l1 5.81E-02 3.03E.01 1.36Et00 1.28E+07 2.57E-02 1.26E+07 B.OOE·01 9.73E.02 3.72£-16 f.OOE-<11 3.72E-16 2.00£+03 ·8.D1E·01 1.15E-13 6.17E-15 3.77£-01 1.35E+07 !1.77E-12 o.ooe .. oo 1.00£+00 2.BBE..01 1.7SE.02 '" o.:-,-dip ' z .. 5.73£-01 1.12E-01 1.81 E-<12 1.41E+OO 1.36£+07 527£-01 1.37£+07 8.86E-01 1.80E.01 5.30E·12 1.22E·01 1.18E-13 2..00E+03 ·1.17Et00 1.34E•I3 3.80£-15 l.S..1E-OI 1.29£~07 1.12£-12 8.!12E-C2 V)2E-D! 8 . .34£.01 2.17E.o.8 "' 
_..,. 

' z ., 6.73£-01 1.02£.01 2.11E-01 1.41E+OO 1.38E+07 1.74E.01 1.36E.t07 8.96E-DI 8.13£-02 6.76E·13 6.45€.02 7.76E-14 2.00E+03 ·1.29£+00 1.41E·13 2.19E·15 1.01£+00 1.00Et07 3.80£·12 O.OOE..OO 1.00E+Oo 5.93E.01 3.83£.08 "' 
_.., 

' z " 5.87E·01 1.06E.01 3.40£-01 1.45E+OO 1.49£+07 4.17E-01 1.49£+07 8.93E·01 7.53£-02 1.16£-13 6.20€·02 3.31E-14 2.00E+03 -1.0!1E+00 1.34E·13 6.17E·16 6.69E-<11 1.05£+07 5.25£-12 3.S5E-04 7.16E-4l1 5.1!1£-01 4.5<1E.OB "' Oown·dip ' z " 5.85E-01 5.05E-D2 2.04£.01 1.38E+00 129E+07 9.49E-01 1.30E+07 9.49E-D1 8.38£-02 5.57£-14 8.25E-<12 5.13E·14 2.00Et03 ·9.31E.Ot 1.20E·13 1.74£·15 4.89"E-OI 1.32E+07 4.57E-13 7.BtE.OI 3.41£-(lg 7.81E-01 3.38£-09 '" 
_.., 

' ' " 5.95£.01 4.!13E..02 1.51E-01 1.46E+OO 1.57£+07 6.49E-01 1.57£+07 8.e.:!E·01 2.78£-01 6.27E·10 1.02£.01 2.46E-15 2.00£+03 ·1.06Et00 1.36E·13 B.32E·17 6.28E-01 1.40Et07 1.07E·12 I 39£..01 7.87E-O<! 518£-01 2.25£-03 '" Do...-n·dip ' z " 5.73E-01 1.07E-D2 1.94£-01 1.41E+OO 1.36E+07 3.90E-05 1.36E+07 6.7BE·01 1.911::-01 4.49E-16 1.88E-D1 1.66E·16 2.00E+03 .t.20E+00 1.36£·13 1.35E·16 8.44E·OI 1.17£•07 5 89E-14 OOOE+OO I.OOEoOO 1 49E-OI 8 SlE·Ol '" o-n-tllp ' z " 5.53E-01 4.07E-D2 2 2BE..01 1.35EtOO 1.19E+07 7.75E·06 1.19Et07 8.!12E·01 1.Z2E-01 9.92E·16 1.15E.{ll 3.98E-16 2.00Et03 ·1.19£+00 1.29E-t3 1.:1'ioE·15 819£·01 I.IBE+07 6.17£-12 O.OOE+OO 1.00E.t00 1 53E·Ot 7.17£-02 "' o-n-tiP ' z " 5.77E-01 4.22E.02 5.21E..01 1.42E+OO HOE+07 J.GeE-01 1.40Et07 9.40E-01 7.41E-02 M9E·14 6.19£-02 1.32E-14 2.00E+03 ·9.48£-DI 1.25E·13 1.32E·I4 506E-OI 1.06Et07 4.47E·13 O.OOE+OO 1 OOEHlO 6 10€·01 1.14E·D4 "' o-n-dl:> ' z " 5.75E.-01 1.42E-D1 2.97£-02 1.41E+OO 1.37£+07 3.21£-01 1.38£+07 8.53£.01 2.05£-01 8.!19E·15 1.!13E-D1 1.41E·15 2.00E+03 -1.23E+00 1.38E·13 2.00E·16 8.94E·01 1.18£+07 1 45E·12 1.17E-D2 3.49E-01 544£·01 4 12E·07 "' Do\lfll..:ll:> ' z " 5.70E-01 8.98E-D2 4.0SE-o1 1.40E+OO 1.:J3E+07 9.09E-OI 1.34E+07 !1.09£·01 8.52£-()2 1.65E·14 8.23E.{l2 1.26E-14 2.00Et03 ·1.29£+00 1.40E·13 9.33E·I!:o 9.99E-01 1.42Et07 4 07E-13 5.41E-DI 1.30E.-08 5.41E..Ot 1.29£..08 '"' Down-ill:> ' z " 5.63E-OI 3.BBE-<12 4.49E-<11 1.311£+00 1.28£+07 9.60E.01 1.28£+07 9.60£-01 1.13E-01 1.70£·15 1.19E-01 1.70E-15 2.00£+03 ·9.49£.01 1.21E·13 4.17E-14 5.07E.Ot 1.43Et07 2.63£-13 7.57E-01 3.95£-07 7.58£-Dt 3.73£-07 "' -~· ' z " 5.5SE-OI 5.28£.02 5.93E..02 1.35£+00 1.20E+07 1.99£.02 1.20£+07 7.84£-01 7.94£-02 I.BBE-15 8.66E-D2 1.66E-15 2.00E+03 -1.27E+OO 1.34E·13 3.31E·14 9.73E..OI 1.40£+07 6.31£·13 0.00£+00 1.00E+OO 382£.01 9.B5E-D3 '" CXrNn-d;p ' z " S.I!IE-01 3.40£-02 a.6-1E.02 125E+OO 9.29E+06 5.12E.02 9.51E+06 603E.01 1.44E.OI 1.70E·19 1.56E-01 1.70£-19 2.00E+03 ·1.22E+OO 1.22£-13 3.24E·16 8.6-'IE-01 1.47£+07 3.47£-12 O.OOE+OO 1.00£+00 1.22£-01 l.OIE..01 "' """""· ' z z 5.36E-<11 8.22£-02 4.02£.01 1.29E+OO 1.05Et07 9.16£.01 1.00E+07 9.16E-<11 1.67E-01 4.47£·14 1.75£.01 4.47E-14 2.00£+03 -1.29£+00 1.30E·13 5.01E-14 9.98E.OI 1.25E+07 7.24E·II 5.71£-<11 1.15£.07 5.71£.0\ \.OOE-07 "' "'-"" ' z " 5.56£-DI 1.50E-{)1 2.98&>1 1.35E-f/10 1.21E+l>7 8.47E-i11 1.22£+07 8.47£.01 2.24E-i12 3.02£·15 2.83E-i12 3.D2E·15 2.00£-+03 ·1.23£+00 1.32£·13 2.40E-13 S.s:!E-01 1.35£+07 f.78E·13 4.03E-D1 3.55£-07 4.04E.OI 3.51£.07 ,. -... ' z " 4.98E.01 1.28E-02 2.86£-DI 1.20E+OO 8.16E+06 6.56E-D3 8.16£+06 7.10£-01 1.67E.02 1.20E-17 3.77E-02 1.20E·17 2.00£+03 ·8.48£-<11 1.01E·13 2.09E·t4 4.15£-01 1.29£+07 302£·12 O.OOE+OO 1.00E+OO 1.47E-<11 8.92£-02 , .. """""" ' z " 5.5JE·OI 1.27E.01 8.96E-D2 1.34£+00 1.19E+07 O.OOE+OO 1.19E+07 5.37£-01 2.ne.o2 B.71E·16 2.!11£-02 8.7\E-16 2.00Et03 •1.16£+00 1.2BE·13 4.17E·15 7.73E.OI 1.26£+07 3 72E·12 o.ooe .. oo 1 OOE+OO 7.24E·02 I 13E-01 "' """''" ' z " 5.35£-01 1.21E-01 6.6iE·02 1.211£+00 1.05Ei07 8.24£-02 1.03£+07 5.36E-OI UOE-01 3.55£-18 1.80E-01 3.55E.J8 2.00E•03 ·1 27£+00 1.28E·t3 7.24E·15 9 BSE-01 1.26£•07 l.IM:-14 O.OOE+OO 1 OOE+OO 79JE-02 I.OBE·OI '"' 
_ ... 

' z ., 5.35£·01 2.03£-02 2.35E-D1 1.211e .. oo 1.05E+07 9.80E-oo 1.04E+07 8.85E.01 4.89E.02 1.59E·17 8.17E-02 1.59E-17 2.00£+03 ·1.41£+00 1.36E·13 1.45E·14 1.26Et00 1 50£...07 1 IM:·11 ll.OOE+OO 1.00£+00 5.48E·OI 3.:l4E·O~ '" o-n-dip ' z !00 5.31E·01 1.14E..OI 3.43Eo(J1 1.29£+00 1.04E+07 8.B4E.OI 1.o5e .. o7 884£-01 7.15£-02 9.12E·16 8.43E-02 9.12E-16 2.00£+03 ·1.26E+OO 1.28E·13 2.51E·14 9.43E-D1 1.25E+07 1.29E·13 4.86£-<11 1.30£-07 4.86£·01 1.27£-07 '"' 
_..., 

' z " 5.31E-4l1 9.57E-02 4.39£-01 1.29E+OO 1.Qo!E+07 9.0JE.01 1.o5e .. o7 !I.OOE-<11 5.8SE-4l2 7.24E·15 6.40E-02 7.24E-15 2.00£+03 -8.97£-01 1.11E·13 1.3BE·13 4.57E.{l1 1.12E+07 3.9BE·t1 4.94E-01 1.08£-<17 4.9-4E-4l1 1 07£.07 "' 
_.., 

' z " 5.32E-D1 1.23£-01 1.27E-01 1.28E+OO 1.02E+07 5.98E-08 1.03E+07 5.47E.01 2.27E.02 1.35E-17 3.6:2E-02 t.:lSE-17 2.00E+03 ·6.04£-01 1.00E·13 3.31E·15 2.155E.01 1.28E+07 1.20E-12 o.ooe:..oo 1.00E+OO 6.70£-02 1 21£..01 "' 
_ ... 

' z " 5.26E-DI 1.16€...01 4.16E-D2 1.27£+00 9.77E+06 8.63£.01 9.86E+06 8.83£.01 2.94E-D2 2.75£·14 4.38E-02 2.75E-14 2.00E+03 ·6.49£.01 I.OOE·l3 2.HIE·13 2.7!1E-Dt 1.34£+07 1.59E·13 6.1!1£-<11 1.55E-0!1 6.19£.01 1.5<1£·09 "' """""" ' z " 5.50E-4l1 3.71£-03 1.39E-D1 1.33£+00 1.17E+07 1.19E.07 1.16E+07 5.44£-<11 4. 76E-02 6.97£-20 5.33E-02 6.61E-20 2.00E+03 ·8.89E.01 1.15€·!3 8.13E·15 4.50E-01 1.36£+07 1.45£·13 O.OOE+OO I.OOE+OO 6.16E-D2 2.00£-01 "' -~· ' z " 5.69E-01 8.88E-02 S.41E-4l1 1.39£+00 1.33E..o7 8.22E-D2 1.33£+07 7.47£-01 1.06E·01 1.75E-15 7.69£.02 3.39E·11 2.00E-+03 -1.13£+00 1.31E·13 1.26E·16 7.23E-01 1.38£+07 3.69E·13 ll.OOE..oo 1.00E..OO 5.22£-<12 I 26E-01 "' """"". ' z " 5.56E·OI 1.46£-01 3.69E·01 1.35E+00 1.21E-t07 11.18£.{12 1.22£+07 6.38£-01 1.57E.OI 6.03E·17 1.62£-<11 6.00E·11 2.00£+03 ·9.54E-01 1.19E-13 1.10E·16 5.13E.OI 1.30E+07 1.70E-11 O.OOE+OO 1.0D:e+OO 4.30£-02 1 25E-01 "' Down-dip ' z "' 5.19£.01 6.13E-02 4.70E-D2 1.Z5E.+00 9.41E+06 1.10E.OI 9.12E+06 7.87E-01 1.94E.01 6.05£·18 2.116£-01 5.75€-16 2.00£+03 -1.17Et00 I.I!IE-13 6 61E-13 7.91E·01 1.30£+07 2.34£-14 4.47E..05 B.S3E-01 3.92£·01 7.91E-03 "' """""" ' z " 4.98E.{l1 8.75E-0.2 1.61E-D1 120E+OO 8.13£+06 I.BSE-ot 8.26£+08 5.57E·01 1.48E.{)I 8.!12£·18 1.64£.01 6.9211·18 2.00E+03 ·1.09E+OO 1.11E·t3 2.19E·16 6.75E.Ot 1.20£+07 I 55£·12 3.70Eo(J9 9.89E-Ot 8.24E-4l2 1.61£-01 "' Down-dip ' z " 5.48£·01 1.28E-OI 5.15£.{11 1.33e .. oo 1.15E+07 1.18E-D1 1.15E+07 6.26£-01 1.12E·01 5.89E·17 1.81£-01 5.89E·17 2.00E+03 ·7.63E-01 UXIE-13 6.17£·17 3.50E·01 1.25£+07 2.29£-11 O.OOE+OO I.OOE-tOO \.95E-D1 3.43E.tl3 '" -~· ' z " 5.29£-QI 7.29E-02 4.80E-D1 1.Z7E+00 9.98£+06 8.3SE.(J3 1.ooe .. o1 8.83E-01 3.&4E.02 1.18E·16 4.78£.02 1.181:-16 2.00E+03 -1.1BE+00 1.22E·13 7.!14E-17 8.09£-01 1.50£+07 6.COE·13 O.OOE+OO 1.00E+OO 3.92£.01 1.53£·03 270 Down-dip ' z " 8.03E-Oi 1.23E-01 3.68£-DI 1.51£+00 1.64E+07 3.07E-02 1.64E+07 5.43E-01 2.41E-01 8.49E·11 1.64£-01 2.57E-13 2.00E+03 -1.10£+00 1.41E·t3 1.51E·16 6.89E·01 1.24£+07 4.37£·15 0.00£+00 1.00E+OO 6.27E-03 4 OOE.-01 "' """""· ' z ' 5.01£-01 1.29Eo(J1 1.21E-4l1 1.20e .. oo 6.40E+00 4.06E-D5 8.16E-t06 7.37£-01 1.34E·01 1.90E-17 1.57£-01 1.82£-17 2.00£-+03 -1.37£+00 1.25£-13 1.82E·12 U7Et00 1.50£+07 3.31£-13 O.OOE+OO 1.00E+OO 2.69£-01 9 OOE-03 "' -- ' z Z7 6.13£-DI 1.18£-01 4.62E-D1 1.23£+00 8.96E+00 1.59E-4l2 8.!17E+06 8.10E.01 2.93E.02 1.86£-16 4.33£-02 1.66E-18 2.00£+03 ·1.24E+OO 1.21E-13 2.40E-15 9.09E·01 1.19£+07 1.26E·12 o.ooe .. oo 1.00E+OO 2.00£-01 B.OIE-03 "' -... ' z " 5.23E-Ot 1.57E-02 t.06E-D1 1.26E+00 9.54E+06 1.31E·06 9.71E+06 4.75E-OI 4.51E·02 2.19£·18 6.42£-02 2.19£-18 2.00E+<I:J ·1.37E+OO t.31E·13 5.25€-17 1.18E+OO 1.19Et07 6.1"6E·13 o.ooe.oo 1.00E+OO 3 81£-02 2 59E·01 m _..., 
' z " 5.15E-4l1 8.37E-0.2 4.l4E-4l1 1.24£+00 9.00Et08 9.0o!E-D1 9.13Et06 9.12£·01 IA8E..Ot 5.63E-18 1.70E-OI 6.62E·18 2.00£+03 ·8.B8E-01 1.00E·I3 4.57E·13 4.49E.OI 1.3fiE+07 302E·11 5.03Eo(J1 2.77E.05 5.37£-01 9.93€-07 "' """'"" ' ' " 5.13E-Df 3.56£-02 S-OOE-02 1.23E"+00 8.91E+OB 6.78E-4l8 !1.08E+06 4.21£..01 6.12E.02 4.19E·19 B.38E-02 4.17E·19 2.00E+03 •1.23£+00 1.20E·13 4.79E·15 8.82E·OI 1.17£+07 3.08£·14 O.OOE+OO 1.00Et00 3.09f-02 2.ne-ot Z76 

_..,. 
' z " 5.57E-D1 4.66E-02 3.2oE.01 1.36£.+00 1.22E+07 1.67£-GS 1.Z2E+07 5.57E-<11 9.18£.02 1.45£-15 8.99£-02 1.05E·15 2.00E+<I:J -721E-01 1.10E•t3 1.05E·14 3.22E.OI 1.12£+07 2.B2E·12 O.OOE+OO 1.00£+00 2.04£.()2 3 16E·01 Z77 _..., 
' z " 5.78E-4l1 1.04£..01 3.92£-01 1.42E+OO 1.41£+07 3.10£.02 1.41£+07 5.58E-OI 1.83E.{)I 3.25E·13 1.13£-01 7.76E-17 2.00E+03 -1.28E+OO 1.41E·13 1.38E·15 9.46£·01 1.47E+07 3.63£·13 O.OOE+OO 1.00E+OO 8.20E-O:l 3.B2E.01 "' Down·dlp ' z 77 5.31E-D1 1.48€-01 6.B4E-<J2 1.28E+OO 1.01E-t<l7 1.24£-(14 1.03E+07 3.S8E.-01 2.00E.01 8.13E-19 2.16£-01 B.13E·19 2.00£+00 ·7.13E.01 1.04E·13 2.75E·16 3.17£.01 1.23£+07 1.20£-11 O.OOE+OO 1.00£+00 1.93£.02 2.74£-{ll "' Dollll'll-dp ' z " 5.12E-D1 4.oo:E.-02 s.IIE-01 1.23Et00 8.92E+06 4.9SE-03 8.92E+06 6.38€-01 8.25E.02 1.70£·14 1.03E-OI 1.70E-14 2.00£+03 ·9.34£-01 1.07E·13 2.95E·14 4.!12E-DI 1.35£+07 8.91E·13 O.OOE+OO 1.00£..00 6.88£.03 4.54£-01 '"' 

,.,.,.., 
' ' " 5.58E-D1 7.34E-o3 2.60£.01 1.35E+OO 1.22E+07 9.4SE.02 1.22E .. 07 4.46E-<11 8.94E-4l2 4.90£-16 7.03£-02 4.!10E-16 2.00£+03 ·1.23E+OO 1.33E•!3 7.08E·16 8.95E.{l1 1.19E+07 7.76E·15 O.OOE+OO 1.00E+Oo 6.12£.03 5.02E-01 '" """'"" ' z " 5.19E-4l1 5.7M:-02 2.76£-<11 1.25E+00 9.35E+OB 2.70£.()5 9.25£+06 4.76E:·OI 1.00£-<11 2.22£-1!1 124E-Ot V4E·I9 2.00E+03 ·1.2!1£+00 1.25E·13 l.91E·14 l.OlE+OO 1.52£+07 1.86E·12 O.OOEKJO I.OOE+OO 8.&5f'.{)j 4.26£.01 '" 

_ . ., 
' ' 70 5.05E·01 4.63E-02 4.24E-01 1.21E+00 8.48E+08 1.88£-05 8.63E+06 6.69E.01 2.25E.01 8.17E·20 2.41E-<11 6.11E·20 2.00E+03 ·1.28E+OO 1.21E-13 t.OOE·\6 9.91E.Ot 1.2BE+07 5 SOE-14 o.ooe..oo 1.00Et00 8.16E·03 4.08£-01 "' Dollll'll·dip ' z 76 5.21£·01 1.36E-01 3.34Eo(J1 1.2SE+OO 9.43E+08 4.17E.07 9.58£+06 4.BOE-ol 3.91E·02 3.16£·18 5.16£-02 3.18E-1B 2.00E+03 ·1.33E+OO 1.28E-13 5.50E·16 1.09£+00 1.33£+07 2.09E·12 o.ooe.oo 1.00E+OO 3.66£.03 4.65£-01 '" Dollll'll·lfip ' z " 5.B8E-4l1 1.39£.01 5.05E-o1 1.39E+00 1.32E+07 2.51E.02 1.32£+07 5.95E.OI S.OOE-02 1.41E·18 5.38€-02 1.41£·18 2.00E+03 -1.37E+OO 1.45E·!3 1.70E·15 1.19Eo00 1.30£+07 I OOE-14 o.ooe .. oo 1.00E+00 18JE.03 5.rHE·01 '" ""_..., ' z " 5.45Eo(J1 6.7BE-04 5.01E-<11 1.32E+00 1.12£+07 o.ooe..oo 1.13E-t07 S.27E-OI 2.95£.02 9.73£·11 3.14E-02 9.12E·17 2.00E~03 ·1.32E+OO 1.34E-t3 4.57E·16 1.06£+00 1.38£+07 3.02E-13 O.OOE.tOO 1.00£+00 1.95€-05 8.91£-01 '"' """'"" ' z " 5.1145£-01 2.96E·02 1.14£.01 1.45€+00 1.48£+07 8.34£-<12 1.48£+07 1.21E·01 2.27E·01 2.62E·14 1.99E-<11 1.45E-16 2.00E+03 ·1.18£+00 1.39E·13 3.C)!IE-15 8.11£.01 1.26E+07 1 07E·13 O.OOE+OO 1.00E+Oo 1.64E-07 9.69£.{11 "' 

_.., 
' z " 8.07E-D1 3.17E.02 1.73£.01 1.63Et00 1.65E+07 3.38£-02 1.65E .. 07 7.54E.01 1.35E.ot 8.89£·12 5.80£-02 3.12E·14 4.00E+03 ·1.33Et00 1.56£•13 1.86E·16 t.OOEtOO 1.09£+07 1.35£-11 O.OOE+OO 1.00E..OO 2.71E.01 3.00£·02 '" Dowro-dlJI ' z " 5.60E-4l1 7.08E.O:Z t.ll2E-01 1.38£+00 1.24£+07 o.ooe..oo 1.25£+07 7.17E·01 :U5Eo(J2 1.78£-13 4.26E-o2 1.7BE·13 4.00E+03 ·1.38E+00 1.42E·13 5.SOE·15 1.19E..OO 1.39£+07 1.96£·13 O.OOE+OO 1.00E+OO 2.4BE-<11 2.60E-D2 '" -·"" ' z " 5.nE-o1 9.01E-02 1.37E-01 1.42Et00 1.39E+07 9.08E-<l1 1.40E-t07 9.0BE-01 1.95£.01 4.73£·13 1.90£-<11 2.82E·13 4.00£+03 ·1.29£+00 1.42E-13 2.63£-14 9.94£.01 1.011E+07 7.41E-13 6.60E-D1 1.99E..OS 6.60.E-<11 1.97£..09 ,,. _.., 
' z " 6.83E-<l1 4.!8E-03 !.QSE-01 1.44£+00 1.44£+07 9.95£-01 1.45E+07 9.95E-ot 2.21£·01 2.51E·13 1.93E-<11 8.31£-15 4.00Et03 ·1.29£+00 1.44E•13 9.77E·16 9.95E-01 1.31£+07 1 7BE-12 9.75E-D1 2.65Eo09 9.75E-OI 2.53£.{19 '" 

_.., 
' z " 5.77£.01 1.02E.OI 2.11E-01 1.42Et00 1.40E+07 6.20E-02 1.40E+07 8.97E.01 9.47£.02 1.67£·12 5.40£-02 7.76E-14 ~.00£+03 ·1.29Et00 1.43E-13 2.19E-15 I.OtEtOO 1.00£+07 3.80E·12 O.OOE+OO 1.ooe .. oo 5.96E.01 8.52E·I1 '" Down-dl:> ' z " 5.72£-01 5.05E-02 2.04E.01 1.40Et00 1.35E-t07 9.49E-OI 1.36£ .. 07 9.4!!E·01 8.92E-4l2 1.01E·13 8.11E.O:Z 5.13£-14 4.00E+03 -9.3tE.01 1.22E•13 1.74E·15 4.89E·01 1.32E+07 4.57E·13 7.82£-01 2 64E..()g 7 82E-Ot 2.63E.09 "' Down-dip ' z .. 5.64E·01 1.12£-<11 t.81E-02 1.38£+00 1.2BE+07 4.04E.01 1.28E+07 6.B7E·OI 1.50Eo(JI 7.98£-13 1.25E..OI 1.1BE·13 4.00£+03 -1.17E+00 1.31E·13 3.BOE·1S 7.83£·01 1.29£•07 1.12E·t2 3.23£.02 2.29£-01 6.:39E-<11 2.57E·11l "' Down·tllp ' z " 6.07E·01 I.OOE-01 3.40£-01 1.53E+00 1.85E+07 1.96£-<11 1.6SE+07 8.41E..OI 1.37£.01 8.85£-12 5.90E-o2 3.31£-14 4.00£+03 ·1.09E+00 1.41E·13 6.17£-16 6.69E-D1 1.05£+07 5.25£-12 o.ooe..oo 1.00E+OO 3.6\E·Ol 1.46£..00 "' -~· ' z " 6.04f-(11 4.93€o(JZ 1.51£<11 1.52E.f00 Ul3E+07 3.71E<It 1.64£+07 5.7.3E".Of Z.BSE-01 1.00~-(J'f,l 9.92£-02 2.46£-15 4.00£..00 -t.OOEtOO 1.39E·13 8.32£-17 6.ZBE-DI 1.40£+07 1.07E-12 8.78£-<13 4 67E.Ot 7.513E-02 1.4BE·OI "' o.:-,-dip ' z " 5.98£-01 1.42£.{11 2.97£-02 1.49E.f00 1.57E-t07 9.68£-02 1.57£+07 8.34E-<11 2.&4E-4l1 2.2BE·11 1.83£-01 1.41£-15 4.00E+03 ·1.23EtOO 1.46E•13 z.ooE-16 6.94E.{l1 1.18£+07 1.4M:·12 5.19£-05 8.33E-01 4.99£.()1 4.t5E-D5 "' o-n-tllp ' z " 5.79E-01 8.98E-02 4.08E.01 1.43E.f00 1.41£+07 9.09£-01 1.42E+07 9.09£.01 9.47E-D2 4.77£-14 8.07£..()2 1.ME-14 4.00E+03 ·1.29E+00 1.43E-13 9.33E·16 9.99E-Dt 1.42£+07 4.07£·13 5.41 E.01 7.74Eo09 5.41£.(11 7.70E-D9 '" 00"11111-dip ' z " 5.39Eo(J1 6.24E-D2 4.1·5£-01 1.30£+00 1.08E+07 1.39£-01 1 08E+07 6.95E.01 4.62Eo(J2 1.35E·13 5.05£-02 1.35E-13 4.00£+03 ·1.39£+00 1.36E·13 1.20E-14 1.22Et00 1.35£+07 5.37E-15 o.ooe..oo 1.00E+OO 6.56E·02 1.41£.{11 '" -~· ' z " 5.39£.01 2.03E-D2 2.3SE-o1 1.30E.f00 1.08E+07 2.1SE-06 1.07£+07 6.98£-01 4.97E-D2 1.59E·17 6.12E.-02 1.59E-17 4.00E+03 ·1.41£+00 1.37E·13 1.45E·14 1.26E+00 1.50E+07 1.1SE·11 O.OOE+OO 1.00E+OO 1.66E.01 7.93E·02 •oo Down-dip ' z .. 5.92E-01 2.96E-4l2 1.14£-01 1.47E.f00 1.54£+07 7.7aE-06 1.54£+07 5.35€-01 2.40E-4lt 4.04E·13 1.96E-ol 1.45£-16 4.00E+03 ·1.18£+00 1.41E·13 3.D9E·15 8.11E-4l1 1.26E+07 1.07E·13 O.OOE+OO I.OOE+Oo 6 44E.02 1.80£-01 
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1997 Eeication calculation: Replicate One Direct Brine Release Vectors e 7113197 
_., 

~~ - ·- ~Om ... N 
I'll .... 

...,.g!lnr~ . .. ·-..... -. ·- &n.l'llllo BMR•t.lr.t ... Om MnxGiu f\lllo ...... 1 ..... -,;y O.ollolo C".<omtlM ~Om ~·- I'Moouto -- p,.,, ... ~- F"'""'o.., .. --- ,_ 
~- r.O<Uo<><l(ref ·- flool•-• -· ·-· - .. p,., Proo...,.(Pa) p~ p,._n(PIO) _., ,_, ~., Aolt!rn"~•) (..t'.....WO) Rno~lc:ar-wo~ i"'""lldo,l ~) )~) ,~, 

P-!(Pol 
(~oc!lo")-

P..,..OIP•I 
(~acbDn)AIIol - ~L>.o~.,._ rolf!T"3/'o) , ... ·-- - .~-.. - ~~-~ 

(~) ~ " Rfl>k, &M. ,~. FBH/'2 FBHP~ BHP A.BAN 
·~ BRINEFLW GASFLW MI\X BAN MAX CiAS LOR MET BRINE Be GAS RATE OASOUT BRINE ' BRIN REL BANJ'RESS SATBRNS BANPA!=SD SATBRNO WASTE PV TOf !lAIN ~~~ ~~:: ' ; ~:~~:: ~:~~:: ~ .. ~~:~~ ~:~~:, ;:~~~ ~:~~!~ ~:~~: !·.;~~ ~:~~:;; g~~:: ~:~~~g12 ~:!~~=~~ 7:~~~~ ~ .. ~::~; ;_:;~:: :-=~: u~:~ ~:~~~:'o~ .10 .. 

~:~e:~ ' " 7.4!1£•06 1.30£!04 "' """""• ' ' 57 O.OOE-tOO 8.03E+06 8.09£+08 2.BBE-t00 1.52E-<Jfi 2.47£-08 3.54£-08 S.19E-oo 6.30£+05 o.ooe .. oo 7.53£-{)3 7.49£.(11 4.72E-o1 4.~.{11 B.UEtOO 9.08E-Ill 3.97E+06 2.04E·Ol 5.17E+04 3!6E!04 "' """""" ' ' " O.OOEtOO 2.36E.t<l5 2.40Et05 1.10E-tOI I.GSE-07 1.17E-111 1.28£-06 5.70Et00 7.83E-01 O.OOE+OO 3.58Et02 3.49E-t05 2.13E-01 2.64E-OI 2.72E+06 3.47E-OI 9.31E..06 2.07E-112 8.11 E-t04 8.32'EtO:J 
,. 
-~· 

( ' " O.OOE+OO 3.07Et05 3.08£-!-05 1.10Et01 1.85E-07 4.59E.01 4.37E.07 1.25E.t<l1 2.01E.01 O.OOEtOO 1.40E+03 7.8ZE-to5 1.62E-01 I .61E-111 3.90Et06 5.92E-Ill 1 .16E-t07 6.38E-112 9.33E+04 1.98Et04 ,, Oown.<fiJI ' ' .. O.OOEtOO 8.02Et06 8.05Et06 2.88Et00 2.87£.{)7 5.19E.Q7 5.80E-07 1.11E-ofi 5.17E+05 B,OIE-08 I.SSE-113 1 .58E-01 8.14E-02 7.!18E-02 B.04Et06 9.15E-01 5.29E..06 2.84E-02 6.32'Et04 2.66£+04 "' 
__ ,. 

' ' • O.OOEtOO 3.56E.t<l5 3.56E.t<l5 I.IOE.t<ll 4.B6E.{I(I 1 .B-iE-<11 5.24£.{)8 1.72E..01 1.24E-02 O.OOEtOO 5.6.2Ei02 7.23E+05 8,95C.OO 8.61E-03 2.75Et06 2.71E-Il1 1 27E+07 1.46E-06 9.67Et04 8.48Et03 '" Do~m-~ ' ' " 3.1'9Et05 3.65E-t05 3.S6E.t<l5 UOEtOI 4.68E-09 4.38E-01 3.43E-08 1.99E-t01 B.34E.Q3 O.OOEtOO 1.34E-o03 1.13Et06 7.15E-00 6.70E-03 4.01E+06 I.IHE-01 1.28Et07 1 SGE-01 9.70E+04 1.60E+04 "" """""" ' ' " O.OOEtOO 1.B1E.t<l6 1.91E+06 1.10Et01 1.14E-04 2.38E-01 1.85E-04 5.61E-D1 8.08E+02 O.OOEtOO 7.28Et02 2.00Et05 1.22Et02 1.16E-t02 U3Et07 8.14E-01 1.26E-.-o7 1 61E-Ol 8.75Et04 3.17Et04 '" Oo!m·lllp ' ' " 3..156Et05 4,44E.t<l6 4.44E-+OG 1. 10Et01 1.06£-0-4 1J)4f.{)l 2.52E-04 3.99E-01 1.16E+03 O.OOEtOO 3.16Eto.z 1.06E+05 1.22Et02 1.14Et02 l.21Et07 7.99E-01 1.48Et07 2.83E-01 9.56Et04 5.3BE.t<l4 "' -~· ' ' " O.OOEtOO 5.14E.t<l5 5.14E+05 1.10Et01 1.05E-04 7.00E-{II 1.89£-04 1.41Et00 1.87Et02 O.OOE.t<IO 2.14Et03 6.74Et05 1.12Et02 1 .07E•02 1.15Et07 6.76E-111 1.39Et07 1.05E-{)7 9.44Et04 1.65Et0-4 "' Oo•u-dp I ' 
,. 8.00Et06 8,00E-t06 B.OOEtOO 2.BBE+OO 2.15E-o-4 2.69f.{)5 2.76E-04 2.69E-o& 1.12E.t<l7 O,OOE.t<IO 8.22E-02 4.98Et00 6.65Et01 5,41E+Ol 1.38Ei07 9.011E-01 1.40Et07 8.92E-01 !1.23Et04 8.30E!04 "" """""" ( ' " 7.99E+06 8,00E+06 8.00Et08 2.BBEtOO 1.91E-04 2.15E-{17 4.49E-04 2.1SE-07 8.05Et08 O,OOEtOO 6.40E-04 6.39E-02 5.14Et01 5.02Et01 1,38Et07 9.94E-01 1.45E+07 7.60E-01 9.45Et04 8. 17E+04 "' Down-dip ' ' 73 O.OOE+OO 3.87E+06 3.87£t06 1.10Et01 3.66E-05 3.!16£.{)2 1.41E-04 2.38f.{)1 8.36E..02 o.ooe..oo 1.21Et02 5.44Et04 4.55Et01 4.29Et01 9.68Et06 B.O:lE-111 1.28Et07 2.63E-4l2 8.12E.t<~4 2.53E-t04 240 """""" ) ' .. 4.48E..05 8.00Et06 8.oo:E+06 2.88Et00 1.68E-o-4 4.46E.{)5 2.32E-04 4.46E-05 4.B2E.t<l6 O.OOEtOO 1.36E.{)1 9.04E+OO 4.35Et01 4.24E+01 1.35Et07 8.86E-01 1.36Et07 2.9SE-4ll 9.05Et04 5.23Et04 

,., 
"""""" ' ' 

., O.OOE+OO 8.00Et06 8.00Et06 2.88Et00 1.50E.{)4 l.OBE-04 2.26E-04 1 ,08E.Q4 1.84E.t<~6 O,OOEtOO 3.28E-ot 2.15E+01 3.95E.t<~1 3.86Et01 1.34Et07 0.96E-01 1.36E .. 07 1.45C.01 9.D4E.t<l-t 4.61E+04 ,., 
-~· ' ' " 3.8JE..05 8.00Et06 G.OOE.t<IB 2.86Etoo 1.36E-04 4.31 E-04 2.32E-04 4.:12E.{)4 4.23Et05 O.OOE-tOO 1.32Et<l0 8.B1Et01 3.72E.t<l1 3.63Et01 1.47E-t07 8.93E-111 1 .49Et07 3.38E-01 9.58Et04 5.87E-t04 ,., 0ollll'l1-<lip ' ' 45 7.99Et06 7.99Et06 7.99E+OB 2.88EtOO 1.37E-04 1.13E-05 2.24E-o-4 1.13E-05 1.113E..07 O.OOEtOO 3.43E-02 2.04E+OO 3.71E..01 3.63Et01 1.25Et07 9.48E-4l1 1.29Et07 9.49E.{)t B.75E-t04 8.30Et04 '" Down-dip ' ' " 3.13E.t<l5 7.t~4Et06 7.84Et06 2.88E+00 1.32£-(14 2.08E-02 2.71E-{14 J.fiiiE-112 6.18Et03 O.OOEtOO 6.34Et01 5.74Et03 3.5-tEtOI 3.46Et01 1.55E+07 8.&1E.OI 1.56E:t07 4.16E-111 9.91EtO.f 8.42E+04 245 _., 

' ' " O.OOEtOO 3.8!1Et05 3.89Et05 I.IOE+DI 2.44E.{)5 1.40E.{)1 1.2BE-Il4 2.23E.t<IO 1.40Et02 o.ooe .. oo 4.27Et02 2.41E-!05 3.38Et01 3 19E+D1 6.94Et06 6 fi3E-{)1 1.3tiEt07 B.92E-{15 II 03E•04 1.70Et04 '" Do...-n-dlp ' ' " O.oo.EtOO 2.89Et05 2.89Et05 UOEtOI 2.38E·05 1.05E-4lt 1.10E-114 1.33E-!OO 1.110Et02 O.OOEtOO 3.20E.t<l2 1.66E-t05 3.15E~Of 3.07E+01 6.17Et06 6.99E-01 1.1 DEt07 1.45E-05 8.35Et04 2.12E•04 ,., Oo...-.-dp ' ' " O.OOE+OO B.04E.t<l6 8.04Et06 2.88Et00 1.13£-{)4 1.2GE.Q3 2.1BE-04 1.97E.{)3 8.02Et04 O,OOE+OO 3.8JEtOO 3.87E+02 3.10Et01 3.04Et01 1 36E+07 II 40E·OI 1.40Et07 3.43E-o1 9.21Et04 5 t!IE+04 ,., Down·dP ' ' " 3.34EtOS 8.02E.t<16 8.02E+06 2.86Et00 8.97E.{)5 8.6SE.{)4 2.07E-Q4 6.65E-04 2.27Et05 O.OOEtOO 2.03E.t<IO 1 .24Et02 2.80E-t01 2.75E.t<l1 1.36Et07 8 5-4E-4l1 1.37Et07 2.12E-Ill 9.11Et04 4.81E+04 ,., 
-~· 

I ' .. 7.119Et06 7.99E.t<l6 7.99E+06 2.88Et00 9.71 E-o5 3.13E-04 1.98E-114 3.14E-04 4.39E.t<l5 O.OOEtOO 9.56E-01 8.32'Et01 2.neto1 2.71E.t<l1 132Et07 9.!0E-01 1.33E..o7 9.06E-Ill 8.94Et04 e.11Et04 250 Dowrt-dlp ( ' " 8.01EtOEI 8.01E..06 6.01Et06 2.88E.t<IO 6.44E-o5 6.72E-o5 2.11E-114 6.72E-115 1.66Et06 O.OOE.t<IO 2.05E-01 1.48E+01 2.45Ct01 2.40E.t<l1 1 24Et07 9.60E-Ilt 1.27E..07 8.37E-01 8.10Et04 7.76Et04 '" """""• ' ' 31 D.OOE+OO 5.81E+06 5.81E.t<l6 2.BBE.t<IO 5.74E-05 3.18E.{)2 1.53E-04 1.03E-4l1 1.72Et03 O.OOE.t<IO 9.69E..01 9.97Et03 1.71E.t<l1 I.BBE.t<ll 1.14Et07 7.86E-01 1.2<1Et07 1.11E-02 8.40EtD4 3.02Et04 "' Down-dip ' ' " O.OOE-100 7.42E+ll5 7.42E+05 1.10E-t01 1.2<1E-o& 6.89£.{)2 8,19E.05 1.07Et00 1.38E.t<l2 O.OOE.t<IO 2.10E+02 1.23Et05 1.68Et01 1.58E..OI 5.12Et06 6.12E·01 9.30E+06 5.13E-D2 7.29E.t<l4 2.22Et04 "' Oown-<lifl ' ' ' B.OOE-t08 8.00Et06 B.OOE.t<l6 2.86E+00 5.83E-os 1.96E.{)5 9,19E-05 1.98€-os 4.15E.t<~6 O.OOE.t<IO 5.98E-02 3.79E+00 1.57Et01 1.53E.t<11 1.05E.t<l7 9.17E--D1 1.0SE-t07 7.42E.01 7.7BE-t04 6.37E-t0-4 "' eo..,.-dip ' ' " 8,01E-t08 8.01E-t-08 8.01Et06 2.88E+OO 5.02E.{)5 5.21E-04 1.06E-04 5.21E-04 1.69E.t<~5 O.OOE+OO L~tOO 9.21Et01 1.55E.t<~1 1.52Et01 1.21E+07 B.SOE-111 1.21E-t07 7.62E-01 8.43Et04 6.74E.t<l-4 '" """'"" ' ' " O.OOE+OO 4.89Et05 4.89Et05 1.10Et01 1.11E.{)5 4.10E-112 5.43E.OS 5.96£.{)1 2.10Et02 O.OOE+OO 1.25Et02 7.39Et04 1.55Et01 1.411Et01 4.30Et06 7.17E-111 8.16Et06 6.5\E.OO 6.B7Et04 2.11E-tO.f '" Oolll!l-lllp ' ' " O.OOEtOO 4.07Et05 4.07Et05 1.10Et01 I.IIE-05 1.41E-01 5,08E.Q5 2.D4Et00 8.07E-t01 O.OOEtOO 4.30E+02 2.46Et05 1.49E.t<~1 1.-t7Et01 6.40Et06 5.49E-01 1. 19Et07 O.OOEtOO 8.34E+04 1.17E•04 "' Oolll!l·dip ' ' " O.oo.E+OO 3.&1Et05 3.65E.t<l5 1.10E+01 1.04f.{)5 9.89E-02 4.85£.{)5 1.49Ei00 8.17E-t01 O.OOEtOO 3.02Et02 1.611E+05 1.38Et01 1.36Et01 5.70E-t06 5 48E.01 1.05Et07 5.89E-02 7.NEt04 1.112E+04 '" Oo..,-dp ' ' ... O.OOE+OO 7.36Et06 7.36E-tD6 2.88Et00 3.72E·05 5.46E.OO I .09E-04 1.51E-{12 6.80Et03 O.OOEtOO 1.67Et01 1.71E.t<l3 1.16E.t<l1 U4Et01 1.01E-t07 8.87E-4l1 1.05Et07 1.02E-OS 7.75Et04 2.18Et04 "' Oown-dp ' ' roo 8.00Et116 8.00E-t06 8.00Et06 2.86EtOO 3.25E·05 6.87E-OS 7.26E-115 6.87E-05 6.36Et0S O.OOftOO 2.10E.{)1 1.21E.t<l1 1.01E..01 9.91E+OO 1.04Ei07 8.86E-4l1 1.D4Et07 8.55E-111 7.72E+0-4 6.70Et04 '"' 
_..., 

' ' 35 6.00Et06 8.00E-t06 8.00E+06 2.68Et00 3.44E-05 4.00E.Q5 6.44E-05 <!.OOE.QS 1.37E+06 O.OOE.t<IO 1.22E-Ot 7.26E+00 9.99E+OO 9.68Et00 1.04E..07 9.04E.OI 1.03Et07 B.17E-111 7.72E-t04 6.60Et04 '" """""· ' ' " O.OOE..OO 3.54Et05 3.5-tE..OS 1.1QE+01 7.53E.{)6 9.10E.Q2 3.17E.{)5 1.26E...OO 5.90Et01 O.OOEtOO 2.98E.t<12 1.70E-t05 1.00Et01 9.61Et00 5.52E+06 5.59E.{)t 1.02Et07 5.96E-{)8 7.66E+O-t 1.23E-t04 "' """""• ' ' 30 7.99E-t06 7.99E+06 7.99Et06 2.6BE.t<IO 3.50E-4l5 2.08E-4l8 5.55E-o5 2.08E-116 2.67E.t<~7 O.OOEtOO 6.38E.{)3 3.00E-D1 9.59E+OO 9.37Et00 9.79Et06 8.86E.{)1 9.75Et06 6.76E-01 7.48E-t04 5.74E+04 "' """""'' ' ' "' O.OOE+OO 3.57Etl)5 3.57E.t<l5 1.10E.t<l1 6.09E--D6 t.O!lE-{11 3.79E.{)5 3.09E...OO 3.59E+01 O.OOEtOO 3.:12E...02 2.59E..05 9.29Et00 9.18Et00 4.46E+06 5 . .56E-Ot 1.1?E-t07 1.19E-o7 8.24E-t04 1.17E+04 "' """""• ' ' " O.OOEt(IQ 4.22Et05 4.22E..OS 1.10Et01 6.19E-D6 8.98E.{)2 4.20E.{)5 2.86E+OO 4.51Et01 O.OOE..OO 2.74E-t02 2.12E-t05 9.-5SE+OO 9.14Et00 4.86Et06 7.56E-o1 1.33E-t07 B.25E-112 8.91 E-t04 2.-t9E-.04 "" ()Qwn-<;jip ' ' " O.OOEt(IQ 3J'9Et05 3.79EtOS l.toE.t<~1 5.19E-OO 1.19£.{)1 2.BBE-115 2.19E+OO 3.57E.t<~1 O.OOEtOO 3.6.2E.t<l2 2.23E-t05 7.95E+OO 7.88Et00 5.78E+06 6 49E-01 1.21Et07 9.24E-{)2 8.44E+O-t 2.34-E-t04 "' """""" ' ' 
., 2.8JE.t<l5 6.13Et06 6.13Et06 2.BBE.t<IO 2.59E-05 9,98E.{)3 6.68E-4l5 2.70E.{)2 2.57Et03 O.OOE+OO 3.04E.t<l1 3.11Et03 7.98E+00 7.8JEt<JO 8.88E+06 7.91E.{)1 9.<11Et06 1.00E-111 7.28E-t04 2.83Et04 ''" Down-<;liJI ' ' 
., 3.0BE+{I5 2.86E+05 2.66E+05 1.10Et01 5.40E-D6 6.97£-(12 2.63E-o5 1.24E+OO 5.69E.t<l1 O.OOEtOO 2.13E.t<l2 1.29Et05 7.32Et00 7.03Et00 4.14Et06 5.68E-01 B.13Et06 1.50E-01 6,68E-t04 2.4BEt04 "' Oown-<;lip ' ' " O.OOE+OO 6.40Et06 6.40E+06 2.88E.t<IO 2.26E-o5 1.11E.{)2 5.20E-05 2.2BE-o2 2.03E.t<13 O.OOEtOO 3.38E.t<l1 3 40E+03 6.90EtOO 6.76E~OO 1.12E+07 8.30E-o! 1.15E-t07 1.1BE-111 8.17Et04 2.57E+04 '" Oown-<;lip ' ' " O.OOE-+00 7.57Et06 7.57Et06 2.BBE+OO 2.19E-()!i. 2.46E-Il3 5.56E-115 4.76E-113 9.12Et03 O.OOEtOO 7.SOE..OO 7.53E+02 6.67E+OO 6.73Et00 9.85E+06 8.86E-01 9.90Et06 B.40E-{)3 7.56Et04 2.7BE+04 "' Oown-<;lip ( ' " O.OOE+OO 3.89EtO.'i. 3.90Et06 1.10E-t01 8.56E-08 4.18Et00 8.56E-4l6 1.49E-t01 1.25Et00 O.OOEtOO 1.27E-t04 5.75Et06 7.20E-t00 6.70E.t<IO 1.16E-t07 5.59E-01 1.20Et07 1.73E-112 1.02E+OS 2.71Et04 '" Down-dip ' ' 5 O.OOE-+00 5.21E.t<l6 5.21E.t<l6 2.88E+OO 1.84E-4l5 1.03£.{)2 4.74E.05 2.86E-02 1.75E.t<l3 O.OOEtOO 3.15E-t01 3.28E-t03 5.72Et00 5.61E+00 7.96E+06 7.43E-01 B.40E-.06 9.05E-o5 6.77E-t04 1.69E-t04 "' Down-dip ' ' " O.OOEtoo 4.83Et06 4.8JE+08 2.B8E+OO 1.84E-<15 l.:l2E-02 4.77E.{)5 3.7BE-o2 1.36E.t<13 O.OOE-.00 4.01E..OI 4. t4E+03 5-.61Et00 5.50E.t<IO 8.84Et06 8.14E-OI B.96E.t<l6 1.61 E-112 7.10E-t04 2.12Et04 '" 

_.,. 
' ' " O.OOEtOO 2.78Et05 2.78E.t<l5 1.10E-t01 3.46E-OO 1.01E-<11 2.24E-05 3.23Et00 2.21Et01 O.OOEtOO 3.08E+02 2.33Et05 5.14Et00 5.10Et00 3.81E+06 4.90E.{)1 9.S4E.t<l6 1.31E-08 7.39Et04 9.21E+03 ,,. Doll!'n-dip ' ' " 8.04E+06 8.01Et06 6.01Et00 2.88E+OO 1.43E-05 8.89E-116 3.04E-4l5 6.69E-08 3.13Et06 O.OOEtOO 2.04E-02 1.39Etoo 4.33Et00 ~.24Et00 9.07Et06 9 14E-01 9.05Ei06 7.04E·01 7.16E+04 5. 71Et04 275 Down-dip ' ' " O.OOE-f.OO 2.57E+05 2.57E+05 1.10Ei01 2.61E-08 9.81£.{)2 1.57E-o5 2.80E-t00 1.73Et01 O.OOE.t<IO 2.99E-t02 2.21Et05 3.62Et00 3.71E+OO 3.69Et06 4.36E-OI 8.91Et06 5.81E--os 7.09E+04 7.84E+03 "' Oolii'Tl-lllp ' ' " O.OOEtOO 3.11Et05 3.11E+05 1.10E.t<l1 2.17E-ofi 1.BOE.{)1 ~.26E-4l5 5.25Et00 7.60E+00 O.OOE.t<IO 5.48E+02 4.18Et05 3.18E.t<IO 3.11E+OO 4.38Et06 5.70E.QI 1.22E-t07 5.83E-06 8.48E+D<I 1.60E+04 277 OoW'11-dlp ' ' 

.., O.OOE1-00 3.36Et05 3.38Et05 1.10E+01 2.66E.{)6 1.45E-+OO 7.61E-08 1.07E-t-01 1.74E.t<~O O.OOE.t<IO 4.42E.t<l3 1.69E~OO 2.77Et00 2.76Et00 9A7E+06 5.72E-111 1.29E-t07 3.1-tE-{)2 9.24E+04 1.60E+04 "' -~· ' ' 77 O.OOEtOO 2.71E.t<~5 2.71E.t<l5 1.1o:Et01 1.79E.{)8 1.29E.01 9.53E-D6 3.0<1E.t<IO 9.06E.t<IO O.OOE..OO 3.D3Et02 2.8JEt<l5 2.56Et00 2,51E+OO 4.26Et06 4.05E-{11 1.1:l!Et07 1.24E-04 7.63Et{)4 8.68Et03 "' Down-dP ' ' " o.ooe.oo 2.30E.t<l5 2.30E.t<~5 1.10Et01 1.:12E-06 1.113E-{)1 3.06E-o& 3.97Et00 3.B7E.t<IO O.OOE-+00 5.57E+02 3.15E.t<l5 1.22Et00 1.11E+OO 3.50E.t<l6 6.52E-111 e.ooe .. oo 5.40E-03 7.07E+04 1.29Et04 ,., Down-dp I ' " O.OOEtOO 2.95Et05 2,95E.t<l5 1.10E+01 5.61E.{)7 1.79£-{)1 4.81E-06 9.94Et00 1.73E.t<IO O.OOE+OO 5.45Et02 5.28E.t<l5 9.11E-OI 8.89E-4ll 3.45Et06 4.6.2E-<11 1.22Et07 9.50E-o2 8.46Et04 1.59Et04 '" Down·dP ' ' " O.OOEtOO 2.37Et05 2.37Et05 f.IOE+01 5.56E-07 8.22E-02 4.66E.{)6 4.66Et00 3.70E+OO O.OOE+OO 2.51Et02 2.49E.t<l5 9.20E-01 8.77E-ot 2.71Et08 4.91f.{)1 9.34Et06 2.70E-4l5 7 27Et04 1.24E-t04 "' Ool'l'n-dlp ' ' 70 O.OOEtOO 2.25E.t<l5 2.25Eto5 1.10Et01 2.98f.Q7 5.32E-Q2 2.99E-OB 4.:33E+00 2.78E.t<~O O.OOE+OO 1.62Et02 1.91Et05 5.30E-111 5.11E-4l1 2. 13Et06 5.1l2E.{)1 8.48E-+06 1.88E-4l5 8.86Et04 1.27Et04 "' """""• ' ' " o.ooe ... oo 2.43E.t<l5 2.43E+OS 1.10Et01 2.39E·07 6,8!E-02 2.0!1E-(16 6.56Et00 1.46E+OO O.OOEtOO 2.69Et02 2.72E..05 3.96E-01 3.87E-01 2 68Et()6 4.95E-01 9.44E+06 4.17E-<17 7.33E+04 9.7BEt03 ,.. """""• ' ' " O.OOE+OO 3.21E-t05 3.21EtOS 1.10Et01 1.20E.Q7 8.24E-02 1.8JE.{)6 1.26Et01 6.20E-01 O.OOE+OO 2.51E.t<l2 3.8ZE+ll5 2.37E-o1 2.37E.{)I 2 40Et06 6.0BE-<11 1.32Et01 2.56E-o2 8.88Et04 1.56E+04 "' """""" ' ' " O.OOEtOO 3.36E-t05 3.36E-t05 1.10E+01 9.94E-10 7.77E-02 1.36E.{)8 1.52E+01 5.08E-03 o.ooe .. oo 2.37E.t<l2 3.97E+05 2.02E-03 1.99€-(13 1.80Et011 5.42E-111 1.12Et07 O.OOE+OO 8.07Et04 1.27E-t04 '"' """""• ' ' " O.OOE-tOO 4.113E.t<l5 4.8JEt05 1.10E.t<l1 4.19E·11 1.94Et00 1.66E·10 2.!10E+01 1.78E-o5 O.OOEtOO 5.91 E-o03 2.66Et06 4.74E-4l5 4.66E-OS 7.00Et06 1.50£.{)1 1AOEt07 6.40£-02 9.53Et04 9.56E.t<l3 '" Down-<;lip ' ' " O.OOE+OQ 2.20E-t06 2.20Et08 1.10E.t<l1 1.48E-4l4 5.10E-01 2.89E-114 1.11E+OO 3.60E-t02 O.OOEtOO 1.56Et03 4.38Et05 1.58E-t02 1.50E.t<l2 1.51E+07 7.58E-01 1.60Et07 1.89E-02 I.D<IE+05 3 98Et04 "' Down-dip ' ' " O.OOE+OO 2.34E-t06 2.34E-t06 1.10E.t<l1 9.36E.05 2.26E-01 1.70E-O<I 4.77E-111 4.64Et02 O.OOEtOO 6.89Et02 2.!8Et05 Ut1Et02 9.60E..OI 9.!1BE.t<l6 7 21E-111 1.23Et07 2.10E.{)7 8.56E.t<~4 1.59E-t04 '" Oown-<;lip ' ' 
,. B.OOE-+06 8.00E-t06 8.00Et06 2.8BE.t<IO 2.12E-04 2.59f.{)5 2.71E--D4 2.59E-06 1.14Et07 O.DOE.t<IO 1.91E-02 4.82Et()0 5.48Et-01 5.33E.t<l1 1.37E.t<~7 9.08E-111 1.39Et07 6.84E-01 9.20E.t<l4 7.21E-t04 '" Do~-«1> ' ' ... 7,99E+06 7.99Et06 7.99Et06 2.BBE.t<IO 1.82E-04 2.80E.{)7 4.39E-<14 2.80E.{)7 7.64Et08 o.ooe~oo 8,53E-04 BA8E.Q2 4.95Et01 4.84Et<J1 1.36E-t07 9.94E-{)1 1.44Et07 7.58£.{)1 9.41E.t<l4 8.12E-t04 "' 

_.,. 
' ' " O.OOEtOO 8.D1E+06 6.01Et08 2.B8E+OO 1.64E-04 8,38£.{)5 2.45E.{)4 6.38E-4l5 2.see .. oe O.OOEtOO 2.56E-01 1.87Et01 4.29Et01 4.19E+01 1.38Et07 8.97E-4l1 1.40Et0? 4.31E-o2 9.20E+04 3.35Et04 "' """""" ' ' 45 7.99Et06 7.99Et06 7.99E+08 2.88Et00 1.59E-o-4 1.56£.{)5 2.57E.{)4 1.55E-o5 1.52E-007 O.OOEtOO 4.72E-(12 2.8JE+OO 4.27Et01 4.18E+01 1.32E+07 9.48E-ol 1.35E-t07 9.49E-111 9.02E-t04 8 56E+04 '" Oo•n-dip ' ' .. 3.47Et05 6.00Et06 8.00Et06 2.88E+OO 1.40E-o-4 1.97E-<15 1.94f.{)4 1.97E-o5 9.90Et06 O.OOE.t<IO 6.02E-112 3.68E+OO 3.84E-t01 3.56Et01 1.27E-t07 888E.{)1 1.2BEt07 2.26E.{)f 8.70E+04 -t 77E+04 , .. 00"11'11-dlp ' ' " O.OOE..OO 7.69Et06 7.B9E+OO 2.86E+OO 1.4SE-04 1.23E-02 2.15E-04 3.12E..Q2 8.60C.t{l3 O.OOE.t<IO 3.75E+01 4.20E-t03 3.61E+01 3.52E.t<~1 1.63Et07 8.44E.{)1 1.65Et07 1.67E-111 1.04E'+05 4.51Et0<1 '" 0olii'T1-dlp ' ' " J.87Et05 5.:12EtD5 5.32Et05 1.10E+01 4.31E.Q5 6.63E.{)1 7.9-tE-o& 5.3-IE-+00 3.13E.t<l1 O.OOE.t<IO 2.02Et03 1.16E-t06 3.64Et01 3.51Et{J1 1.44E+07 6.20£-111 1.51 Et07 2.25E-ol 1.03E+OS SOSEt04 '" Down·dlp ' ' " 4.36Et05 8.04Et06 8.04E.t<l6 2.88E+00 1.18E.Q4 3.13E.{)3 2.67E-04 3.83E-<l3 4.4IE-!-04 D.OOE+OO 9.54E.t<IO 1i11Et02 3.58Et01 3.50E.t<~1 1 55E.t<l7 8.3SE-OI 1.57E-t07 6.60E-112 9.94E-t04 4.53E+04 '" """"'" ' ' " 7.!1!1fi:+08 7.99EtOG 7.99Et06 2.88Et00 1.12E-04 4.30E-(14 2.28E.04 4.31E-04 3.57E.t<~5 O.OOEtOO 1.31E.t<IO 6.97Et01 3.19Et01 3.12E.t<l1 1.39Et07 9.f0E-Of 1.41Et07 8.2BEAJI 9.Z&Eto-4 S.OCIEt04 '" Down-dP ' ' " O.OOEtOO 3.59Et05 3.59E.t<l5 f.t0E.t<l1 3.20E-05 4.01E-01 4.43E.{)5 2.23Et00 7.70E+01 O.OOEtOO 1.22E-o03 4.33Et0$ 3.34Et01 3.00E.t<l1 6.80Et06 7.11E-111 1.03E+07 7.81E-<12 7.87E+04 2.05Et04 '" """""" ' ' .. O.OOEtOO 3.42Et05 3.42£..05 1.10Et01 t.IVIE-{)5 6.81E-02 f.OSE-o-4 1.26Et00 2.11E.t<~2 o.ooe .. oo 2.08Et02 1.26E+05 2.66E..01 2.63E.t<~1 536E+06 7.04E-Ill 1.o8e .. o7 2.15E-116 7.87E+04 1.52Et04 300 """""• ' ' " o.ooe .. oo 4.71E.t<~5 4.71EtOS 1.tOEt01 2,43£-(15 1.22E+OO 6.4BE-05 5.89Et00 2.07E.t<~1 O.OOEtOO 3.72Et03 t.24Et06 2.56E..01 2.53E-t01 1.20Et07 5.46E.{)1 1.46Et07 7.36E-{)5 9.78Et04 1.45E+04 
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1997 EP-calion Calculation: Replicate One Direct Brine Release Vectors e 7/13/97 
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1997 EP-ca!ion Calculation: Replicate One Direct Brine Release Vectors e 7/13/97 
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) 2 " o.ooe.oo 3.04E..05 3.04EtOS 1.10E..OI 2.30E.{I7 1.94E-01 2.01E-DB 1.23E..01 62!1E-01 O.OOE+OO S.92E+02 6.04E..05 3.80E-01 3.71E.(J1 3.27E..06 4.25E-OI !.24E..07 7.40E.(J2 8 56E+04 1.39E+04 320 Oown.dlp ) 2 " o.ooe.oo 2.69E..05 2.69E+05 1.10E+01 2.02E.07 1.73E-01 1.50E.{I8 e.roe..oo 6.84E-01 O.OOE-tOO 5.28E..02 4.51E..05 3.08E-OI 3.00E.01 3.34E+06 3.45E-()1 !.07E+07 B.19E-02 7.85E+04 1.69E+D4 "" Do-lwl-dlp ) 2 n O.OOE+00 2.8BE..05 2.86E+05 I.IOE..01 1.15E.(J7 1.76E-01 8.84E.{I7 8.29E-t00 3.58E-()1 O.OOE+OCI 5.38E..02 5.17E..05 1.85E-()1 1.80E.(J1 3.3SE+06 2.50E.Oi 1.14E..07 5.94E.(J5 8.13E+04 5.01E+03 '" -·· ' 2 " O.OOE+OO 2.26E..OS 2.26E..OS UOE+01 4.53E-GB 7.311E-02 4.30E.(J7 S.44E+OO 3,1:JE.01 O.OOE+OO 2.26E+02 2.49EtOS 7 SIE-02 7.14E-02 2.12E+06 4.03E-01 B-27E+D8 3 52E.(J5 8.59E+04 8. 17E+03 "' """"'" ' 2 ,. O.OOE+OO 2.77E+05 2.77E+05 1.10E+01 9.21E.(J!I 9.4SE-02 9.09E·OB 7.79Etoo 4.66E·02 O.OOE+OO 2.88E+02 3.56E+05 1.66E·02 l.BIE-02 2.22E+D8 4.11E·01 9.80E<06 8.43E-02 7 49E+04 2.UUEt1H = -... ' 2 " OOOE..OO 4.26E..OS 4.26E..05 UOEt01 1.92E-09 2.51E+00 S.21E-09 2.52E+Oi 6.50E-04 O.OOE+OO 1.116E+03 3.11E+06 2,02E.(}:) UISE-03 8.26E+06 4.32E-01 U9E<07 1 3(1f.(J5 9.26E+O<I I.DIE+04 "' -... ' 2 " O.OOE+OO 4.SBEtOS 4.SSE..OS 1.10E..01 1.68E-11 1.84E-()1 7.79E-11 2.13E+OI 3_97E.OS O.OOE+-00 5.61E+02 6.64E-tOS 2,64E.OS 2.63E.(J5 2.&3E+06 5.36E-OI 1.311E+07 4.18E-02 9.15E..o-t LS5E+04 "" -... ) 2 " O.OOE+OO 6.5'1E..o6 5.54E..06 1.10E..01 1.77E-D4 1.15E.()1 3.30E-04 :z.OOE-QI 2.11E+03 O.OOE+OO 3.S2E+02 B.5'1Et04 I.B6E+02 1.76E+0.2 1.57E+07 8_35E-()1 1.62E..07 1.32E-OO I.®E..OS 3.82E+04 "" Dowl).dip ) 2 " O.OOE+OO 8.17E..06 8.17E..06 1.10E..01 1.21 E-04 1.12E.Of 2.00E-04 1.63E-01 1.59E..03 O.OOE+OO 3.42E+02 B.OOE-+04 1.27Et02 1.21E+02 1.61E..07 S.O'JE-01 1.65E..07 9.2BE-03 1. !3E+05 3.44E+O<I 337 Do-lwl-dlp ) 2 " O.OOE+OO 4_2SE..o6 4.25E..06 1.10E..01 4,93E-05 S.SSE-(12 2.15E-D4 3.41E-01 8.64E+02 O.OOE+-00 1.69E+02 7.37E+04 6.37E+01 5.97E..01 1.06E+07 7.77E·01 1.39E..07 5.46E-07 g_:zoE..o-t U17E+04 "' -... ) 2 " 8.00E+06 8.00E+06 8.00E..06 2.88E..OO 1.98E-04 2.03E-05 3.10E-04 2.03E-Q5 1.33E..07 O.OOE+OO B.I!IE-02 3.94E+00 5.23E+01 5.10E..01 1.41E..07 9.48E.(J1 1.45E..07 9.49E-01 9.48E+04 9.00E+04 "' -~· ) 2 ,. 7.99E+06 7.99E..o6 7.99E+06 2.88E..OO 1.63£-04 2.94E-07 4.13E-04 2JME-07 6.&3E+OB O.OOE..OO B.98E.()4 8.63E-02 4.52E+OI 4.42E..01 1.32E+07 9.94E-ol 1.41E+07 7.51£.(11 9.30E+O<I 7.!19E..04 '" Dowl).dip ) 2 " o.ooe..oo 8.00E..06 8.00E..06 2.68E..OO 1.36E-04 7.96E-04 3.09E-04 B.OCIE-04 2.81E..05 O.OOE+OO 2.43E+OO 1.46E+0.2 4.10E+01 4.01E..01 1.55E..07 8.SO'E.()1 1.57E+07 4.46E-03 1.02E+05 4_43E+O<I ,., -... ) 2 73 O.OOE+OO 4.0SE+06 4.05E+06 I.OOE..OI 3.211E-05 3.31E-02 1.22E-D4 I.ITE-01 9.3o1E+02 O.OOE+OO 1.01E+02 3.99E..o-t 3.73E+01 3.55E.01 II.'IOE+06 8.06E.(JI f.IBE+07 2.10E-05 8_33E+04 1.92E+04 '" -... ) 2 " O.OOE+OO 5.91E+05 5.11\E+OS 1.10E..01 2.50E.()5 2.06E.OI 1.22E-04 2.85E+OO 1.03E+02 O.OOE..OO 6.29E+02 3.22Eto5 3.30E+01 3.26E..OJ 7.B2E+06 6.6'9E-ll! !.43£..07 5.53£-06 11.41E+04 '961:~04 ,., -... ) 2 " 3.71E+05 4.91E'-+05 4,91E..05 1.10Et01 3.50E-05 !.OSE+OO 8.64E-05 5.37E+00 2.39E+01 O.OOE+OO 3.21E-t03 1.26E+06 3,0IE+01 2.95E+01 1.37E..07 S.97E.01 1.43Et01 1.114E-01 1.01EtOS 4 76E+M '"' Dooo¥rrdip ) 2 " O.OOE+OO 8.00E..o6 8.00E..06 2.88E..OO 1.03E-04 3.02E-Q5 U6E.(J4 3.02E·OS S.12E+06 O.OOE+OO 11.21E..02 5.38E-t00 2. 74E+01 2.88E..01 1.18E+07 8.98E·OI !.20E+07 3.17E-06 8 41E+04 3.08E-t04 3<5 -... ) 2 " 7.99E+06 7.99E+06 7.99E..06 2.88E+00 9,15E.05 2.71E-04 1.84E·04 2.71E-()4 4.84E+05 O.OOE+OO B.27E.{I1 5.41Et01 2.61E+OI 2.56E..01 1 29E..07 9.10E-()1 1.30E+07 7.44E.(J1 8.85E+04 7 <!:JE+04 "'' -... ) 2 37 o.ooe.oo 5.72E-+05 5.72E..05 1.10E..01 1.77E-OS 1.10E·01 B.57E.05 1.55E..OO 1.3IE+02 o.ooe..oo 3.3SE-t02 1.82E+05 2.38E+01 2.3JE..01 6.37E+06 6.77E.01 1.16E+07 1.32E-06 8.24E+04 1.&<1E+04 3<7 -... ) 2 " O.OOE+00 a.ooe..oe 8.00E..08 2.88E+00 7.36E-05 4.24E-Q7 I.D3E-04 4.24E-07 2.76E+08 O.OOE-tOO 1.29E-113 7.07E-02 1.94E..01 1.89E..01 I.OOE+07 9.30E.01 1.02E+07 1.111E.(J7 7.&3E+04 1.84E+04 '"' -... ) 2 .. 1.3o1E+06 7.99E+08 7.99E+06 2.88E..OO 6.16E-05 i_7iE-06 B.49E-05 1.71E-oo 5.31E+07 O.OOE+OO 5.23E·D3 3.05E-D1 1.81E+01 1.5BE..01 1.02E+07 8.89E-D1 \.02E-t07 3 84E-01 7.65E+04 Hi7E+04 "'' -... ' 2 ) B.OOEtOB 8.00E+06 8.00E+08 2.68E..OO 3.98E.(JS 4.44E.OS 9.45E-05 4.44E-05 1.50E+06 O.OOE+OO 1,3SE.{I1 8.27E+00 1.23E+01 1.21E+01 1.05E+07 9.01E.OI 1.05E+07 7.22E·01 7_80E+04 6.24E+04 3SD 

-~· 
) 2 " O.OOE+OO 3.95E+06 3.95E+06 2.B8E..OO 3.16E-05 2.62E-02 11.70E·05 1.06E-01 U6E+03 O.OOE+OO 7.99E..01 8.38Et03 9.72E+00 B.53E-t00 7.94E+06 6.10E.01 B.69E+06 8.74E-06 8.82E+04 I.43Et04 35< Do-lwl-dip ) 2 " 8.04E+06 8.04£+06 B.ME..OB 2.88E..OO 3.38E-05 2.73E·08 4.19E-05 2.73E-oo 1.89E+09 O.OOE+-00 B.3o1E-05 HOE·D3 8.69E+OO B.48Et-OO 9.07Et06 9.12E.OI e.ooe..oe 6.69E.(J1 7.09E+04 5.~E+04 "' -... ' 2 7l o.ooe..oo 3.08E+05 3.0BE..05 1.10£..01 5.09E.OB 1.02E.01 3.22E-05 3.02E+OO 3.211E+01 O.OOE+OO 3.12E..02 2.29E+05 7.52Et-OO 7.35E-t00 4.14E+06 S.ZOE-01 \.01E+07 8.94E.(J7 7.83E+04 1.1)1E+04 "' Do~ ... ' 2 " O.OOE..OO 3.17E..05 3.17E..05 1.10E..01 5.52E-06 1.3fE·01 2.63E-05 2.26e .. oo 3.08E..01 O.OOE+OO 4.00E..02 2.43E+05 7_4BEtOO 1.28E-t00 S.13E+06 4.06E-01 1.03E..07 O.OOE-tOO 7.70E+04 9.73E+03 "" DaWII-dlp ) 2 " o.ooe.oo 2.77E..05 2.77E..05 1.10E..01 4.211E-(16 9.47E-02 2.13E.(J5 I.BO:E+OO 3.29E..01 O.OOE+OO 2.89E+02 1.76E+05 5.79E+00 5.49E-tOO 4.42E+06 4.77E.(J1 B.!IBE+06 1.71E-04 7.02E+04 1.14E+04 355 Do~ ... ) 2 tOO 8.00E..06 B.OCIE..OG B.OOE-+06 2.88E..OO 1.76E-05 9.86E-08 3.77E-05 9.86E-oo 3.08E+06 O.OOE+OO 3.01E-02 1.77E+00 5.43E-t00 S.33E-t00 9_27E+06 8.86E-DI 9.20E+<l6 7.05E-01 7.24E+04 5.68E+04 "" -... ' 2 " 7.99E<OO 7.99£+06 7.99E+06 2B8E<OO 1.44E-OS f.01E.Q7 2.24E-05 1.01£.(17 :Z.20E+08 CJ.OOE+OO 3.07£-04 f.7'9E.(J2 3.9"3E+00 3.84E-t00 8 75E+06 6_66£·01 6.67E+06 6.59£.(11 6 85E+04 s 20£+04 367 -. . ., ) 2 " O.OOE-tOO 7.88E+08 7.88E..oe 2.88E+OO 1.26E-05 3.46E.(J4 2.71E-05 6.17E-04 3.76Et04 O.OOE+OO 1.06E+00 1.01E+02 3.78E+00 3.70E+OO B.BIE+06 9.09E.01 B.B5Et06 4.08E-OB 8.95E+04 1.96E+04 "' -·<0> I 2 79 O.OOE+OO 3.83E..OS 3.63E+05 1.10E+01 4.74E-08 4.~e .. oo 4.74E-08 1.70E+01 6.20E.OI O.OOE+OO 1.40Et04 6.44E+06 3.99E+OO 3.68Et-OO 1.0BE+07 6.39£.01 1-14E+07 8.94f.(J7 1.05E..05 2.-'IIE+D-4 "' -. ., ) 2 )) O.OOE-tOO 8.02E+08 8.D2E+D8 2.88E+OO 1.3BE-05 4.70E.(J5 1.88E-05 5.eoe-os 2.92E+05 O.OOE+OO 1.43E-01 1.24Et01 3.&3E+00 3.54E-t00 8.54E+06 9.201:·01 8.55E+06 2.22E-05 8.73E+04 I GOEtO<I ""' -... ) 2 " O.OOE..OO 2.33E+05 2.3JE..05 1.10E-t01 1.7'9E-06 6.83E·02 1.08E.05 2.SIIE .. oo 1.30E+01 O.OOE+OO 2.70E+02 2.01E..05 2.61 E-tOO 2.61E+OO 3.36E+06 4.12E.01 8A1E+06 3.70E.(l6 6.61E+04 6.69E+03 "' -·"" ) 2 " O.OOE-tOO Z.43E..05 2.43E+05 1.10E'..01 1.24E-(16 1.13E.(J1 6.46E.(J6 2.60E"+OO 7.17E+00 O.OOEtOO 3.4SE+02 2.46E+05 1.76E+00 1.75E-tOO 3.81E+06 4.27E.(JI 9.20E-t06 1.111E-07 7.20E+04 7.77Et03 3" ,_, . ., I 2 " O.OOE-tOO 3.15E..OS 3.15E..05 1.10E..01 4.99E-07 2.57E.(J1 3.49E-06 UIE+OI 1.23E..OO o.ooe..oo 7.84E+02 6.78E+05 7.09E-D1 6.69E-01 4.08E+06 5.44E-OI \.3\E..07 B.OIE-07 B.e7E..o-t I.C!3E+O<I 363 Do-lwl-dlp ) 2 " O.OOE-tOO 3.0BE..05 3.08E..05 1.10E..01 1.46E-07 1.86E.(J1 1.37E-08 1.30E+01 4.Cl6E-01 O.OOE-tOO S.67E+02 8.11E..05 2.48E-ol 2.40E-01 3.22E..o6 2.71E.01 1.26E..07 1.57£.(12 8_64E+04 1.09E+04 3" - ) 2 77 O.OOE..OO Z.97E..05 2.97E..05 1.10E..01 1.45E-Q7 1.811E.(J1 1.10E-06 9.05E+00 4,19E.(J1 o.ooe..oo s.nE+02 S.59E..05 2.34E-D1 2.28E-01 3.49E..o6 2.58E.01 1.21E..07 2.29E-05 8.42E+04 5.35E+03 "' -. ., ) 2 " O.OOE-tOO 2.72E..05 2.72E..05 1.10E'..01 2.81E-OB 1.52E.(J1 2.53E-07 9.79E+00 9.81E-02 o.OOE-tOO 4.65£+02 4.BOE..05 4.71E.{I2 4.71E.(J2 2.81E+06 1.50E.01 1.DIE..07 O.OOE-tOO 7.00E+04 5.29E..03 300 Doom-., ) 2 " O.OOE-tOO 3.57E..05 3.57E..05 1.10E..OI 4.99E-09 2.35E.(JI 4.77E-08 I.B4E+OI 1.09E-02 O.OOE-tOO 7.15E..02 7.75E..05 8.45E-03 13.13E-03 2.96E..o6 3.33E.(JI 1.27E..07 3.12E-02 8.69E+04 9.C!4E+03 367 Ooom-0. ) 2 ' O.OOE+-00 3.51E..05 3.51E..05 1.10E..01 6.85E-10 1,64E.{II 7.46E-09 1.55E+OI 2.01E-03 O.OOE-tOO S,OOE+02 8.18E..05 1.24E.(J3 1.21E.(J3 2.58E..o6 2.06E.(J! L15E..07 8.70E-03 8.21E+04 111f+04 "' -... ) 2 " O.OOE-tOO 4.09E..05 ~.OBE..05 1.10E-t01 2.07E-11 2.65E-D1 1.75E-10 1.87E+01 4.16E-os O.OOE-tOO 8.07E..02 B.12E..05 3.38E-D5 3.28E-05 3.10E+06 1.97E.(J1 1.24E..07 2.97E-02 8_S7E+04 1.00E+04 "' Do-lwl·dlp ) ' 22 o.ooe-tOO 3.90E+06 1.07E..07 1.10E..01 7.58E-os 6.43E.(J2 1.36E-D4 1.BO:E-01 1.52E+03 4.02E-(15 1.66E+02 5.25E+04 7.98E+01 7.58E+01 9.07E+06 7.77E.(JI 1,02E..07 2 25E-02 7.85E+04 2.114E+04 370 -·· ) 3 " O.OOE-tOO 4.50E..OS 1.38E..07 1.10E+01 4.11E~ 8.43E-D1 5..22E-(15 2.10E+OCI S.92E+01 !1.71E-05 1.86Et03 6.59E..05 3.91E+01 3.69E..OI 1. 11E+07 6.62E.(JI 1.27E..07 2.36E-01 B.87Et04 3.3:JE+04 "' DaWI!-dlp ' 3 " O.OOE..OO 8.04E..06 1.21E..07 2.88E-t00 S.53E.OS 5.72E.{I5 1 .8BE-04 7.03E.OS 1.12E+06 1.39E-05 1.74E.{II 1.54E..01 1.74E+01 1.70E..01 1.10E+07 9.65E·01 9.32E+<l6 121E.Q2 7.50E+04 2 13E+D<I 372 -·· ) ' " 8.01E..o6 8.01E..06 1.17E..07 2.88E+OO 6.00E-o5 2.13E-DS 1.42E-04 2.13E.OS 3.88E..06 1.04E-Q5 8.50E-D2 4.76E-t00 1.74E+01 1.70E..01 1.10E+07 9.45E-Oi 1,0BE+07 6.03E-01 7.96E+04 6.00E+04 "' Dawn-d\:1 ) 3 " 8.00E..o6 B.OOE..08 1.14E..07 2.88E+00 6.15E-o5 o.ooe..oo 123E-o4 O.OOE..OO 1.74E+22 6.54E-06 O.OOE-tOO O.OOE-tOO 1.74E+01 I.]{)E..Oi 1.10E+07 9.31E-DI LIOE..07 7.99E..01 7.9SE+04 6.84E+04 37< 

-~· 
) 3 " 8.00E+05 B.OIE..OS 1.16E..07 2.88E+OO 5.64E.OS 2.88E.{I5 1.44E-04 2.66E-05 2.89E..06 3.09E-06 8.10E-D2 5.87E+OO 1.89E+01 1.66E..OI 1.12E+07 9.60E..Ol 1,03E..07 B.OOE-01 7.82E+04 5.94E+04 "' Do-lwl-dip ) 3 5 o.ooe..oo B.ME-+06 1.20E..07 2.68E+00 6.02E.OS 6.S3E-D4 1.22E-04 8.68E-04 1.11E..05 2.47E-o6 1.!19E..OO 1.47E+0.2 1.62E+01 1.59E+OI U7E.07 8.55E-D1 9.56E+06 4.32£-04 7_60E+04 1.fi<IE+D4 
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1997 Eeication Calculation: Replicate One Direct Brine Release Vectors e 7113/97 

·- '~ -·k SIIIIP.,_. 
~· ~-~ ·-- - ~~ Up~llo ... U.,.SpO..o ~. IXI<wfldipll•• ··- Ankb.!Goa -- Q...t.o<jp- 4>·<i11A..., Up.dpAOII o.:--"" Aog Do.on-dp loYg DIUPorooill' - - -- lniMIO.,Trn. 

SO..I'oo:b ·-... --· -~- - ..._ - ........ ·-- -~ 
Pora...,. Sool.{lroclm) s..t.(hoo""') Hojglrl(m) p,. .... •(Pa) SIIL(fr...,llon) p,._(Pal Sol (fndon( (F""'IIon) ...,, (Frool<>n) ,...., (Y_..) ,,...,,..,., ...,, 

·~· 
Proo.....,•IP•I -· _, - - ,_, (lnodiood 

'""'' 
,._, ~~-) ·-· (~"""""') ~- m R• lie """ V9CIOI" POROSITY SAT RGAS SAT ABRN HEIGHT PAESPAN2 BSATPAN2 PRESPAN4 8SATPAN4 POROSITY PERM_)( POROSITY PERM)( INTR TME SKIN WELLPI PAM SAND AREA TOT CAST RE PAM CAST KAW2 '"" '""' KRGt 318 l.lown 1p 3 • s·~~~~; s:~~~~ ~·.~~: :~~~:~~ 9:~e:~ ::~~~~ ~:~~e~~ ::~E~~ ;.:;::: 1.1~~·13 ~:=: ' 

_, 
::~~e:~~ ·.o.~,~~~~ ~:~~e::~ ~:~e:~: ~:~e~: ~-.:~:~7 '- - ' 9:~~i~i ~·;E~~~ 9.2~e·.~: ::~~ 

377 Down-dip ) 3 " S.I'JE-14 5.13E-14 4.57E-1'J "' DoWil·dlp ) 3 " 4.112E-01 1.25E-ot 2.39E.(I2 1.19E-t00 8.76E+06 2.33E«i 1.20E+07 B.47E-01 3.07E-o2 5.01E·18 5.37E-02 2.1i7E-18 1.20E+03 -1.16E+OO 1.13E·13 4.88E-12 7.76E-o1 1.56Et07 !.86E-12 O.OOEtOO 1 OOE+OO 5.3-IE-01 5 611E-05 "' Oown-dlp 1 ' " 4.94E-01 3.40E-{12 8_84E-{12 1.19E+00 7.00E+06 7.S5E-02 1.12Et07 9.40E.{II 1.42E-01 1.70E·19 1.84E-01 1.70E·19 1.20E+03 ·1.22E-t00 U6E-13 3.24E-16 8.64E-01 1.48Et07 3.47E-12 O.OOE+OO I.OOE+OO 7.76E-OI 4.60E-05 300 _-d, 1 ' " S.43E-o1 5.2BE-112 S.93E.02 1 .32E-t00 1.12Et07 6.27E-04 1.12E+07 B.S9E.01 7.70E·02 1.881:-15 B.BeE-02 1.66E-1S 1.20E+03 ·1.27E-t00 1.31E-13 3.31E·14 9.73E-{11 1.46E+07 6.31E-13 O.OOE+OO I.OOEtOO 5.4BE-01 1.62E.OO '" Down-dip ' 3 " 4 84E-OI S.7SE-o2 2.76E.OI 1.17E+00 6.3:lE+06 5.91E-o5 1.17E+07 9.17E-o1 9.!J7E.02 2.24E-19 1.33E..01 2.14E-19 1.20E+03 -1.29Etoo 1.18E·13 1.91E-14 1.01Et00 !.S3E+07 1.86E-12 O.OOE+OO 1.00E+OO 6.40E-o1 8.87E.OS "' ""'"''" ' 3 .. 4,73f-{11 S.ME-02 2.07E.{II 1.1SE+OO S.67E+08 8.08E-{13 1.15E+07 9.1SE-01 l.f:ISE-{11 2.87E-19 2.0SE.01 9.77E·2o 1.20E+03 -1.26E+00 1.14E-13 3.63E-13 9.~E-o1 1.51E+07 !I.SSE-12 0 OOEtOO I.OOE+OO 6 58E-01 7.70E.OS "' Down-dip ' ' 23 5..16E-01 7.29E-{12 4.80E.{It 1.24Et00 8.~E+06 3.37E-{12 1.16E+07 9.23E-01 3.18E-{12 1.18E-16 4.90E·02 1.18E-18 1.20E+03 -1.18E+00 1.19E-13 7.94E-17 B.OOE-01 1-~E+07 6.03E-13 O.OOEtOO I.OOE+OO 5.5-IE-01 1 2RE-06 3M Down-d. ' ' 1 5.20E-{II 7.76E-03 3.12E-{11 1.25E+00 9.39Et08 6.14E.{It 9.44E+06 uoE-o1 1.42E-111 2.29E-13 1.63E-ot 2.29E·I3 120E+03 -6.15E-o1 !I.BOE-14 7.94E-14 2.60E-01 1.30E+07 1.35E-12 1.08E·02 4.31 E-01 9_49E-o1 3.90E.OB 395 Down-dip 1 3 " 4.97E-{11 2.36E-02 4. 74E·03 1.20Et00 7.34E+08 7.21 E-06 1.07Et07 9.37E-01 S.Q6E-112 4.62E-18 8.58E-02 1.82E·18 1.20Et03 -8.26E-01 9.39E·14 5.37E-12 2.66E-o1 1.43Et07 5_75E-13 OOI':ll':tOO I.OOE+OO 7.85E-01 1 IIE-04 "" Down-d. ) 3 39 5.40E.OI 1 50E.01 2.98E-01 1.31Et00 1.09Et07 3.38E-01 1.00E+07 8.47E-01 I.QQE-02 3.02E-15 2.93E.02 3.02E-15 1.20Et03 -1.23Et00 1.27E-13 2.40E·13 8.82E-01 1.4M:t07 1.7BE-13 2 07E-05 B.SBE-01 4.02E·OI 5.2AE-07 "' """""'' ) ' 13 6.30E-OI 5.81E-0.2 3.03E.(I1 1.28Et00 1.01Et07 S.SJE-02 1.02E+07 9.37E-01 9.23E-02 3.nE-1B 1.11E-o1 3.72E·16 1.20E+OO -B.OIE·01 I.OOE-13 6.11E-15 3.77E.01 1.37Et07 9.171:-1<' O.OOEtOO 1.00E•OO 700€-01 2.17E-06 "' """'"""' ) ' " 5.04E-o1 8.37£.(12 4.34E-01 f.21Et00 7.60E+06 4.86E-01 1.07E'+()7 9.13E-01 1.'16E-o1 5.63E-16 1.73E-01 S.62E·16 1.20E+00 -8.86E-OI 1.04E·13 4.57E-13 4 49E-01 1.43Et07 3.02E-11 1.4BE-04 7.7BE-01 5.38E-01 8_46E-o7 "' ""~-"" ' ' " 4.47E-01 1.07E-Ot 3.2BE--Q1 I.IOE+OO 4.31Et06 1.15E-01 1. 13Et07 8.83E·01 1 .... 7E-(11 6.31E·19 1.64E-01 6.31E-19 1.20Et03 -7.31E-01 8.93E-14 8.32E·16 3.28E.01 1.49Et07 2.63E-14 O.OOE+OO 1.00Et00 4.93£-01 1.03E-05 390 Do*n-<fip 1 3 .. 4.74E..01 6.431;-02 2.66E-(11 USEtOO 5.90E+06 2.84E-(13 1.0BE+07 !I.ISE-ot 3.!12E-02 1.59E-18 6.33E-02 5,01E-19 1.20EtO'J -8.21E-01 9.112E-14 _.._09E-12 3.93£-01 1.42Et07 2.04E-13 O.OOE+OO 1.00E+OO 6.34E-o1 S.OOE-05 "1 """""" ' 3 ' 4.27E..01 6.58E-02 1.4SE-01 1.06E+00 3.49E+06 1.23E-(11 1.Cl4Et07 9.20E-01 5.65E-0.2 S.76E-19 9.47E-o2 5.75E-19 1.20E+03 -l.tBEtoo 1.02E-13 lii.46E-17 B.G'ZE-ol !.40E+07 3.09E-12 O.OOE+OO I.COE-tOO B.96E-Ol 9.7BE-06 "' Down-dip ) ' .. 5.17E..01 2.76E-o2 3.28E-(11 1.24E+00 8.94E+06 2.38E-03 9.95Et06 !1.56E-01 1.9SE-02 2.30E-17 3.24E-02 2.29E-17 1.20Et03 -1.07E+OO 1.14E·13 7.08E-14 6.47E-OI t.35Et07 4.68E-!4 O.OOE+OO 1.00E+OO 7.79E-01 2 82E-05 "3 tkJIII!l-o:lip 1 3 " 4.86E-01 6. 78E-04 5 01E-01 1.17Et00 6.68E+06 S.98E-08 1.03E+07 9.91E-OI 1.69E-0.2 9.12E-17 3.55E..02 9.12E-17 1.20E+03 ·1.32Et00 1.19E-13 '\.57E·16 1.00E+00 1.39E+07 3.02E-13 O.OOE+OO t.OOE+OO 9.32E.01 9.27E-06 '" Down-o:llp 1 3 53 4.48E-Q1 4.46E-(12 2.S2E.01 1.10E+OO 4.52Et08 2.97E·OI 1.02E+07 9.43E..01 1.&4E-01 9.23E-18 2.01E-o1 8.51E-18 1.20E+03 -1.23Et00 1.07E-13 1.38E-12 B.B2E-ol !.38Et07 4 57E-t2 3.ore-os 8 68E-01 7 47E-Ol 9 14E-()(; 305 Dowrl-dip ' 3 ., 5_01E-01 8.13E-02 4.70E-02 1.20E+OO 7.A2E+06 U4E-01 9.67E+06 9.17E-(11 I.!ME-01 G.IOE-18 2.14E-(11 5.7SE·18 1.20E~03 -1.17E+00 1.15E-13 6.6tE-13 7 BIE-01 \33E+07 23-lE-14 1.44E-04 7_99E·01 7. 13E·01 2 Y.F.-0.~ 3" Down-dip ' 3 " 4.62E-01 7.93E-02 4.09E-01 1.12E+OO 5.35Et08 7,35E-03 9.!16Et06 9.0'5E-(11 1.70E-01 I.SBE-19 2.Q2f-(11 8.32E-2o t.20Et03 -1.54E~oo 1.2'6E-13 1.4M:·13 1.85Et00 1.35E+07 4 BOE-13 o.ooe.oo 1.00E+00 S22E·01 5 22E-05 "' Dowrl-diJ• ' 3 51 4.36E-o1 7.43E-02 2.79E·OI 1.07E+00 4.01Et06 1.14E-01 B.71E+06 9.07E-01 6.!IOE·02 5.S2E·18 9.25E-()2 1.29E·18 1.20Et03 -I.I9E+00 1.04E·13 8. 13E·12 6.25E-Ot 1.33Et07 794E-14 O.OOEtOO 1.00Et00 5.99E-01 4 34E-o5 398 -·· ' 3 "" 4.57E..OI 1.2BE-02 2.86E·01 1.11E-t00 S.16Et06 4.33E-02 9.4BEt06 9.72E-01 l.:!:lE-02 1.20E·17 4.05E-()2 I.ZOE-17 1.20E+03 -8.4BE-01 9.4IE-14 2.00E·14 4.15E-{11 1.31Et07 3.02E-12 O.OOEtOO I.OOEtOO 8.64E-01 1 63E-OS '" """'-'• ' 3 • 5.17E·01 1.35E-(11 S.34E-01 1.24Et00 B.7SEt06 3.32E-{13 1.07E+07 B.51E-OI 1.5JE-{12 2.36E-19 2.91E-0.2 2.:14E-19 1.20Et03 ·1.24E+OO 1.22E-13 2.63E-15 B.OOE-01 I.-43E+07 4.90E-11 D.OOE-tOO I.OOEtOO 2.42E.01 1.18E-O<I "" """""" ) 3 " 4.BOE·01 1.38E-(11 3.34E-{11 1.16EtOO 6.43Et06 2.27E-06 9.79E+06 8.47E-01 3.21E-02 3.16E-18 S.S!IE-02 3.16E-18 1.20E+03 -1.33E+OO I.IBE-13 5.SOE-16 1.09Etoo 1.34E+07 2.09E-12 O.OOEtOO I.OOE+OO 3.82E-01 3.98E.05 
.,, 

"""""" ' ' ,., 4.90E-01 1.14E-ot 3.43E-OI 1.18Et00 7.22E+06 9.09E.(I1 9.20E+06 9.38E-OI 6.67E-02 9.12E-16 9.21E-02 9.12E·16 1.20E+03 ·126E-tOO l.tlE-13 Z.SIE-14 9.43E-01 1.28Et07 1.29E-13 5.77E-OI O.OOE+OO 6.84E-(11 OOOEtOO "" """"-"" ' 3 ' 4.74E-{11 9.81E-02 2.56E-o1 1.14E+OO 6.18E+08 9.29E-(11 9.16Et06 9.53E-01 8.2SE-02 724E-16 9.61E-02 7.24E-16 1.20Et03 ·1.2BE-t00 1.14E-13 1.66E·14 9.73E-01 1 28E+07 7.00E-14 6.92E.01 O.OOE+OO 7.87E-o1 O.OOEtOO 403 - I ' " s.tse-m 1.27E-01 8.96E-oz 1.24E+OO !1.14Et06 D.OOE+OO 9. 16E..OO B.OIE-01 I.II8E-<!2 8.71E-16 3.15E-o2 8.71E·16 1.20E+03 -1.16£+00 1.HIE·f3 of.llE'-15 7.73E-ot 1.27E+07 3.72E-12 O.OOEtOO I.OOE+OO 4.02E-01 1.30E-o3 '" """""' ' 3 " 4.67E-(11 4.63E-02 4.24E-(11 1.13E+OO 5.7<1E+06 2.ne-os 9.30E+06 9,36E-OI 2.29E-01 6.17E-20 2.58E..OI 6.17E-20 1.20E+03 -1.2'BE-t00 1.13E·13 1.00E·16 9.91E-01 1.29Et07 5.50E-14 O.CII'Jl':+OO I.OOE+OO 6.47E-01 6.42E-D5 <05 Down-dip ' 3 ' 5.2BE..01 8.22E.(I2 4.02E-(11 1.27E+OO 9.94E+06 5.29E-01 9.95E+06 6.07E-{11 1.67E-o1 4.47E-14 1.78E-01 4.47E-1<1 1.20Et00 ·1.29E+00 1.27E-13 5.01E-14 9.98E-01 1.35E+07 7.24E-11 320E-OO 5.15E-o1 1.92E-02 2.87E-01 "' Down-dip ' 3 " 4.91 E-01 1.2\E-01 6.61E-()2 1.18E+00 7,30E+06 1.10E..01 9.16Et06 8.46E-01 1.71E-o1 ~-55E-18 1.96E·OI 3.SSE-10 1.20E100 ·1.27E+OO l.llE-13 7.24E-15 9.6!>E-01 1 27Et07 1.15E-14 1.27E-05 S.AOE-01 5 HE·OI 1.17E-O~ ... """"""" ) 3 " 5.21E-(11 1.48E.01 3.69E-(11 '-25Et00 9.38Et06 1.53E·01 O.MIEt06 8.4SE·01 1 .58E-01 S.OOE-17 U<!E-{11 8.03E-17 1.20Et03 -9s-4E-01 I.IOE-13 UOE-16 ~ 13E·01 \.32Et07 1 70E-11 OOOEtOO I.OOE+OO 3 52E-01 1 IRE-or. 
.,, Oowu-d~, ) ' " 5.13E-ot 1.23E·OI 1.27E·OI 1.23E .. oo 8.8.'1Et08 3.20E-03 9.28E+08 8.57E-01 I 95E-()2 1.35E-17 3.77E-02 1.35E-17 1.20Eto:J -6_0<1E-Ot B.81E-14 3.31E·15 2.55E-01 1 29Et07 1.20E-t2 oooe.oo I.OOEtOO 5 16E-01 3.3SE-05 '" Down-dip ) 3 " 3.88E-01 1.63E-02 4.96E-D1 9.99E-o1 1.72E+06 6.84E-01 9.33Et00 9.BOE-01 S.38E-()2 1.69E-18 9.75E-02 1.62E·18 1.20E+00 -1.31Et00 I.OIE-13 1.23E-13 UXIEtOO t.29E+07 2.69E-12 2.95E.02 2_84E-(11 8.65E-01 4.63E-OB "' """""'" 1 ' .. 4.!iOE-OI I.~E-{11 B.88E.OO 1.10E-t00 4.83Et06 2.06E-02 9.16E+06 8.34E-01 1.46E-0.2 4,!11E-20 4.02E..02 4.00E·20 t.20E+03 -1.40E+00 1.16E·13 2.9SE·16 12M:+00 1.27E+07 3.5SE-11 1.38E-07 9.67E.01 S.OBE·OI 3.20E-05 <>1 Down-dip ' 3 " 5.13E-Q1 1.42E-111 2.97E-02 1.23E-t00 8.91E+OB 1.49E-01 0.95E~06 8.51E-(11 Ul!E-01 1.41E·15 2.21E.(I1 1.41E-15 1.20Et03 -1.23E+OO 1.21E-13 i!.OOE-16 8.94E-01 !.25E+07 1.45E-t2 4.30E.04 7.06E-01 5.40E.01 1.00E-{18 "' Down-dip ' 3 10 5.00E-01 3.17E-D2 1.73E-OI 1.20E.-t00 8.20E+06 2.8!1E-01 8.20Et06 4.64E-OI 4.8!1E-0.2 3.72E-14 7.38E-112 3.72E·14 t.20E+D3 ·1.33Et00 1.22E-13 1.86E-16 1.08Et00 1.18E+07 1.35E-11 7.08E-04 7.02E-(11 2 70E-02 2.95E-01 "' """""'" ' 3 55 5.10E-01 7.03E-{12 2.38E-01 1.23E+OO 8.7!>E+06 1.SSE-01 8.74E+06 9.26E-o1 9.27E-0.2 6.71E-15 1.11E-o1 B.71E-15 1.20E+03 -8.68E-01 1.04E-13 6.03€-12 4_31E-01 1.24E+07 1.62E-11 O.OOE+OO I.OOE-tOO B.BSE-01 3.26E-07 ... tkJwn-dlp 1 ' "' 4.81E-01 1.09E-OI 5.44E-il1 1.16E-tOO 6.60E+06 1.23E-04 9.40Et08 8.78E-01 2.1ZE-ot 8.73E-19 2.44E-01 2.88E·19 1.20E+03 ·1-27E+00 1.16E-13 1.12E-12 9.68E-01 t.30E+07 2.7SE-13 O.OOE+OO 1.00Et00 3.11E-OI 1.26E-04 m Down-dip 1 3 " 4.52E-o1 7.66E-Q2 4.76E-01 1.10E-t00 4.99E..o6 3.27E-01 6.92E+06 9.17E-{11 1.7BE-01 3.85E·17 2.20E-111 3.72E-17 1.20Etoo ·1.52E+00 1.22E-13 2.63E-12 1.58E+00 1.25E+07 7.94~-12 O.OOE+OO I.OOE+OO 5.27E-ot 5.94E-06 "' Oown-dip ' 3 " 4.!>1E-01 1.00E-D1 S.29E-01 1.10E-t00 4.86E+06 7.7SE-0.2 9.19Et06 8.96E-111 3-~E-(12 UOE-16 7.1oE-oz 1.10E·16 1.20E+03 -9.74E-01 9.74E-14 5.62E-13 5.33E.01 \.28Et07 2.00f-12 O.OOEtOO I.OOE+OO 3.07E-01 1.87E-o6 m Down-dip ' 3 " 5.00E-01 9.-':lE-{12 s_49E-01 1.20E+OO 7.96E+06 1.79E-OS 8.99Et06 8.!11E-D1 8.45E-0.2 6.23E-18 1.11E-D1 6.37E·18 1.20E+03 -1.37E+OO 1.25E·13 1.66E·12 UBE+OO 1.26Et07 1.48E-14 OOOEtOO I.OOEtOO 3.61E-(11 110E-O~ "' lluloon-dlp ' ' " 4.91E-ill 1.48C.{II B.84E-OO UBFflXJ 7.43ft06 8.28E-00 8.79E.f-D8 6.UE-4Jl 2.04E-o1 8.13E-19 2.34E-01 8.13E·1!1 !.20£-laJ -7.1~E-OI 9.!><1E-14 2.75E-18 3.17£-{)1 t.<'4Et07 1.20£-11 O.OOE+OO t_OOE+OO 4.38£-oJ 1 93€-(14 "' Down-dip 1 ' " 4.SZE-o1 1.19E-111 2.88E-01 1.16E-t00 8.8SE+06 1.1'9E-07 0.66Et06 8.73E.(I1 2.0oE-()2 2.61E·16 4.25E-112 2.57E-16 1.20Etoo ·1.19Et00 t.I2E-13 7_59E-12 8.14E-01 I 23E+07 1.B2E-14 O.OOE-tOO I.OOE-tOO 4.85E-OI ~.40E-oo "' Down-dip ' 3 .. 4.88E-01 1.33E-D1 1.78E-02 1.13E-t00 S.B7E+06 8_6lf-0.2 B.S3Et06 8.59E.(I1 4.96E-()2 3.41E-18 8.15E-{12 3.39E-16 1.20E..OO -1.S3EtOO 1.26E-13 3.63E-12 1.62Et00 t.21E+07 2.24E-12 5.35E-o5 9.34E-OI 5.64E-01 1.85E-06 "' """""'" ' 3 " 4.4SE-01 6.7SE-02 I.BIE-01 1.09E-t00 4.70E..o6 2.G'ZE-01 8.53Et06 9.HE-o1 1.47E-OI 6.92E-18 1.01E..01 6.92E·18 1.20E+03 ·1.09E+00 I.OIE-13 2.19E-16 6.7SE-OI 1.21Et07 1.5SE-12 1.44E-o5 8.91 E-o1 6.71E-01 2.33E-D5 "' """""'" ' 3 " 4.BOE-OI 1.57E-02 !.OSE-01 1.16E-t00 B.80E+06 4.65E«i 8.41E+06 9.43E-01 :l.Wf-()2 2.19E-18 6.99E-(12 2.19E-1B 1.20Et03 -1.37E+OO I.ZOE-13 S.25E·17 USE+OO !.20Et07 6.76E-t3 OOOE+OO I.OOE-tOO 7.84E-OI 1.73E-04 "'' """""'• ' ' .. 4.99E-01 2.90E-o3 2.47E-01 1.20E+00 8.1BE..o6 !> :J6E-07 8.28Et06 9.92E-01 3.74E-0.2 3.55E·15 5.66E..02 3.5SE-15 1.20Et03 ·1.16E+OO 1.14E·13 1,o7E-13 7.1'9E-01 1.1!1E+07 4.79E-12 O.OOEtOO 1.00E400 9.63E-01 4.f.SE·07 "'' Oown·dlp ' 3 21 4.93E-(11 I.IBE-01 4.62E-Ot 1.18Et00 7.62Et08 S.OSE-02 8.46Et08 8.18E-o1 2.61E-02 1,86E-18 4.51E-02 1.86E-16 1.20E+03 -1.2~EtOO 1.16E-13 2.40E-15 909E-01 t.20E~07 1 2'6E-12 O.OOEtOO 1.00E+00 387E-01 1.t2E·06 "" --·· ' 3 " 5.03E-01 B.57E-(12 4.39E-01 1.21E+OO 6.MEt06 8.9SE-01 8.37Et08 9.02E-01 5.14E-02 7.24E-15 6.83E-02 7.24E·I5 1.20E~03 -8.97E-01 1.04E·13 1.38E·13 4 57E-OI t.19Et07 3.98E-t1 4.65E.{It 1.3BE-05 4.1J3E-01 1.!17E-07 
.,. """'-'• ' ' 24 4.97E-o1 9.01E.(I2 1.37E·OI 1.19E-t00 B.O<IE..o6 9.06E-01 8.12Et06 !I.OOE-01 1.9BE-01 2.82E·13 2.26E..01 2.82E-13 1.20Et03 ·1.29Et00 1.20E-13 <!.63E-14 9.94E-OI t.17Et07 7.41E-13 s.sse-ot 3.-43€-06 6.59E-01 3.36E-08 "'' """""" 1 ' "" 4.40E-{II 6.86E-()2 3.61E.02 1.081;+00 4.49Et06 4.70E-01 8.24Et06 9.19E-01 I.SSE-01 3.04E-17 1.98E..OI 3.02E·17 1.20E+03 ·1.26E~OO 1.07E-13 4.07E-13 9.-':lE-01 1.1BE+07 2.04E-11 5.23E-02 1.88E'.01 7.23E-Ot 4.6\E-06 
.,. """""• ' ' " 4.74E-{11 3.5BE-o2 5.00E-D2 1.14E+OO 8.4SE+06 1.40E-0S 8.16Et06 9.1SE-o1 S.G!IE-02 4.1!1E-19 9.04E-02 4.17E-19 1.20E+03 -1.23E+OO 1.12E-13 4.79E·15 9 82E-01 1.17E+07 3 98E-14 O.OOEtOO I.OOE+OO 7.06E-01 2.70E-04 "' """""'' ' ' 31 S.OOE-01 4,07E-()2 2.28E-{11 U2Et00 9.74E+06 1.80E.02 8.74Et06 4.08E-o1 1.14E-ol 3.98E-16 1.27£-01 3.90E·16 1.20E+03 ·1.1BE+00 1.1BE-13 1.35E-15 B.I!IE-(11 1.22E+07 6.17E-12 O.OOE+OO 1.00E+OO 4.G4E-03 S.ISE-01 "" """'""" ' ' " 6.27E-111 8.52E-0.2 4.53E-111 1.27E+00 9,89Et06 1.16E·OI 9.B7Et06 5.74E-(11 1.30E-o1 2.14E-15 1.39E-01 2.14E-1S t.20E..OO ·1.39Et00 1.33E-13 1.46E·12 1.22E+OO 1.34E+07 8.13E-13 O.OOE+OO 1 .ODE-tOO 3.74E-03 4.90E-01 "'' """"""• ' ' " 5.12E-D1 1.31E-o1 1.22E-01 1.23£+00 8,88E+08 4.1tf.{ll 8.87Et06 2.94E-OI 2.9SE-(12 1.12E-14 4.09E-02 1.12E·14 1.20E+03 -1.24Et00 1.21E-13 8.32E-13 9.\SE-ol 1.23E+07 1.26E-13 1.64E-02 3.01E·01 2.42E-03 5.44E·OI "' """"""" ) ' " S.4SE-{11 4 SBE.OO 1.85E-o1 1.32E+00 1.13E+07 2.44E-{11 1.13E+07 2.71E-o1 2.04E-01 8.31E-15 2.11E-01 6.31E·15 1.20E..OO -1.29E+OO 1.32E·13 9.77E-16 9,95E-D1 1.~E+07 1.78E-12 6.13E-DS B.~E-01 2.47E-04 7 81E-DI "" """"-"" ' ' " S.19E-III 1.28E.01 S.ISE-01 t2M:+OO 9.32Et06 I.B4E-01 9.33E+06 S,~f.(Jj 1.72E-01 5.B9E-17 1.92E-01 5.B9E·17 1.20E+03 ·l.~E-01 j,03f'-j3 6.17E-17 3 . .5DE-01 1.27E+Ol 2.29£-11 D.OOE+DO 1 OOEtDO 1.48E-05 786E-OI '" """""" ' 3 " 6.02E-DI 4.66E..(I2 3.20E-OI 1.21E+00 8.33Et08 4.59E-06 8.33E+06 3.50E-01 B.~SE-02 1.05E·15 9.99E·02 t.OSE-15 1.20Et03 ·7.21E-OI 9.77E-14 l.OSE-14 3.22E-01 1.17E+07 Z.SZE-12 O.OOE+OO 1 OOE+-00 I o.tE-oS 9.0\E·OI '" Do*n-dip ' 3 58 5.68E·01 2.96E-02 1.1'1E·01 1.39E~OO 1.32E+07 1.2SE.{II 1.32Et07 1.46E-OI 2.10E·OI 2.52E-16 2.07E-01 1.45E·16 1.20E+03 -1.18Et00 1.33E-13 309E-15 8.11E-ot 1.32E+07 1.071::-13 1.14E-o7 9.72E-01 4.67E-OO 9.23E.OI "' Down-dip 1 3 " S.BIE-01 3.07E-0.2 7.B4E..02 1.37Et00 1.26E~07 4.94E412 1.26E+07 1.06E-OI 4.01E-02 4.27E-15 4.tSE-02 4.27E·15 1.20E+03 -1.26E+OO 1.36E·13 8.91E·13 9.S2E-DI 1.31E+07 9.77E-13 O.OOE+OO 1.00E-t00 3.18E-OB 9 31E-DI "" """""" ' 3 " 5.501;-{11 USE-ill 4.16E-o2 1.33E+OO 1.17Et07 5.30E-112 1.17E+07 S.SSE-02 3.SIE-02 2.75E·14 4.16E-02 2.75E·14 t.20Et00 -6.49E-(11 1.05E-13 2.19E-13 2.79E-{11 1.48E+07 1.59E-13 7.63E-08 9.73E-o1 3.3SE-07 !I.SBE-01 "' Down-dip ' 3 2B S.70E..01 9.72E-02 1.79E-(11 1.40Et00 1.35E+07 1.81E-o1 1.33E+07 1-SBE-01 2.10E-DI 5.59E·17 2.11E.OI 4.79E-17 1.20EtO'J -I.OBE-tOO 1.29E-13 S.SSE-12 6.64E.OI 1.48E+07 9.55E-14 2.65E·10 9.94E-01 5.94E-DB 9.7SE-01 "'' """""• ' ' 10 5.12E-o1 3.17E-02 1.73E-(11 1.23E-tOO 8.89E+08 1.57E-01 8.91E+06 7.24-E-01 S.IY.!E-{12 3.72E-14 7.19E-02 3.72E-14 1.40Et03 ·1.33E-t00 1.25E-13 1.86E-16 1.11BE+OO 1.18E+07 t.:J!>E-11 O.OOE+OO 1.00E+00 2.24E-01 4.34E-02 
.,, Down-dip ' 3 " S.SOE-01 4.93E-()2 1.51E-01 1.36Et00 1.23E+07 7.80E-01 1.24E+07 9.46E-01 1.14E.01 3.55E-15 1.1tE-o1 2.46E-15 f.40E+03 -1.06Et00 1.24E-13 8.32E-17 6.20E-o1 1.48E+07 1.07E;-12 3.30E-o1 1.53E-02 7.81E-IJ1 6.07E-07 
.,, Oown-dlp ' ' .. 5.42E.01 1.12E-Ol 1,61£-()2 1.31Et00 1.10Et07 4.17E-01 1.11E+07 8.85€-01 1.30E-111 1.30E-13 1.31E-D1 1.1BE·13 1.40E+03 -1.17E-t00 1.25E·13 3.BOE·15 7.63E-o1 1.38Et07 1.12E-12 3.sse-oz 2.13E-01 631E-01 B.69E·08 "' """""" 1 ' " 5.08E..01 1.06E-01 3.40E-OI 1.22E+00 8.66E+06 4.95E-(11 8.6BE+06 6.81E-01 5.11E-o2 3.31E-14 7.38E-02 3.31E·I4 1.40E+03 -1.09E-t00 1.13E-13 6.17E·16 6.69E-(11 1.12E+07 5.25E-t2 4.67E-(13 4.61E·01 8.12E·02 8.31E-02 '" Oown-dip 1 ' " 5.44E..01 8.98E.02 4.08E-01 1.32E+OO 1 .11E+07 9.09E..01 1.12E+07 9.17E.OI 7.00E-112 1.26E·14 8.74E-02 1.26E'-14 1AOEt03 ·1.29Et00 1.32E-13 9.33E-15 9.99E.(JI 1.47E+07 4.07E;-t3 5.40E-(11 1.72E-OB S.72E-01 O.OOE+OO ... Oown-dip 1 ' " 5.29E..01 5.05E-D2 2.0<1E-OI 1.2BE-l00 1.00E+07 9.69E-(11 i.01Et07 9.71E-01 7.fi5E-02 5,13E-14 8.93E.(I2 S.13E·14 1.40Et03 -9.31E-o1 1.11E-13 1.74E-15 4.89E-o1 1.36E+07 4.57E-13 8.64E-o1 O.OOE+OO B.72E·OI O.OOEtOO «5 """"""" ' 3 " 5.39E-(11 3.68E-{12 4.49E-OI 1.30E+OO 1.08E+07 9.58E-01 1.09E+07 9.00E-D1 1.10E-OI 1.70E-1S 1.26E-01 1.71JE·1S 1.40E+03 -9.48E-OI 1.14E·13 4.17E·14 5.07E-o1 1.51Et07 2.63E-13 r.~E-01 2. 19E-06 7.57E-01 4.33E-o7 "' Dooom-dip 1 3 " 5.35E.(Jf S.28E.02 S.03E-02 1.29E-tOO 1.05Et07 6.60E-OO 1.0SE+07 8.56E-OI 7.00E-o2 1.66E-15 9.04E.(I2 1.66£-16 1.40Et03 -1.27E+00 1.291;-13 3.31E·14 9 73E-(11 1.4BE+07 6.31E-13 0 OOE+OO 1 OOE+OO 5.41E-01 1.79E-OO "' Down-dip 1 ' " S.3i1E-01 5.61E-o.2 3.03E-OI 1.29E-t00 1.04E+07 !>.49E-02 1.05Et07 9.37E-01 9 .... 8E-02 3.nE-16 I.IOE-(11 3,72E-16 1.40E+03 ·8.01E-01 1.07E-13 8.17E·15 3.77E-01 1.37E+07 8.771~:-12 O.OOEtOO I.OOEtOO 7.05E-ot 2.11E·06 ... """""• ' 3 5 S.29E-01 1.29E-o1 1.21E--QI 127E-tOO 9.84E+06 6.40E-05 1.06Et07 8.49E-D1 1.33E-01 1.91E-17 1ABE-o1 1.82E-17 1.40E+03 -'-37E+OO 1.32E-13 1.112E-12 1.17EtDO 1.54E .. o7 3.311:-1~ O.OOE+DO J.OOEtOO 4.99E-ot 3.95E-05 "' Down-dip ' 3 .. S.2SE-ill 2.03E-(12 2.3SE-01 U7E+OO 9.68Et06 6.72E-03 1.00E+07 9.64E-o1 4.6BE-0.2 1.59E·17 6.30E-02 1.69E-17 1.40E+03 ·1.41Et00 1.33E-13 1.45E-14 1.26E+OO 1.51E+07 1.15E:-11 OOOCtOO I.OOE+OO 8.36E-(11 1 60E-05 "" """""" ' 3 .. 5.18E-Q1 1.27E-(11 8.96E-02 1.25E-t00 9.21E+08 O.OOEtOO 9.23E+06 7.38E-01 UI9E-()2 8.71E·16 3.14E-02 8.71E-16 1.40E+03 ·1.16E+OO I.IBE-13 <1.17£-15 7.73E-01 1.27Et07 3.72E-12 O.OOEtOO I,OOE+OO Z.BSE-01 821E-{13 
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1997 EP-cation Calculation: Replicate One Direct Brine Release Vectors e 7/13/97 
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" :::~~6 ~-~~:;: ::~~:~~ ~:::~~~ s::~~~~ ~ .. ~~::::, ::~~~~~ ;_-~~:: ~:~~:~ ,:.;!~~~ o:::::o ~--~~~~ ~:~~:~: ~-~~=t01 

1.61Et01 ~~:~~~~~~ ::~~~: ~-~~~:~~ ::~~:~( ~ ~i:~: ;:~:~:~ '" -·· ' , 
" O.OtiEtOD 8.()4Et06 1.2&Et07 2.88Et00 4.81E-OS 7.63E.{Iol 1.14E-04 B.DSE-04 8.33Et04 8.51E·06 2.33E-t00 1 .94E+02 1.53E-t01 1.60Ei0l 1.19Et07 S.SOE-01 8. 76Et011 2.33E-D6 6 56E-t04 L84Et04 "" """- ' , 
" o.ooe~oo 8.()4Et06 1.18E~07 2.88Et00 4.78E-<l5 I.NE~ 1.37E-o4 2.18f-{lol 3.13e~ns 1.0SE-QS 6.31E-<ll 4.7~E+01 1,48E~01 1.48E~01 1.10Et07 9.40E-01 7.00E-t06 7.56E-02 6.59Et04 2.35E•I>-1 "" -·· ' ' " O.OOE+OO 7.70E-t06 1.1SE-t07 2.86E-t()0 4.80E~ ~-11E-<t3 1.2DE-<t4 8.ssE-o3 1.18Et04 7.91E-06 1.25E+DI 1.27Et03 1A7E..OI 1.44E-KI1 1.10Et07 861E-01 1.12Et07 B.:JSE-04 B.02E-t()4 1 89E•D4 '" Oo:>wn-<llp ' 

, 
" O.OOEtOO 8.04Et06 1.22Et07 2.88f-t()0 4,6SE-05 5.40E-04 1.31E-o4 6.81E:-{Iol 9.92E-I-04 8.86E-06 1.65E+00 1.48Et02 1.47Et01 1.44Et01 1.14E-t()7 9,!8E-01 8.33Et06 5.BIE-05 6.37Et04 1.94E+04 "' 

_.. 
' 

, ., O.OOE-tOO 8.04Et06 1.21E-t07 2.88Et00 4.47E-05 4.25E-04 1.24E-o4 S.05f-{lol 1.23Et05 9.76E--D6 1.30Et00 1.15E+02 1.41E-t01 1.38E+01 1.13EtD7 9.!6E-01 5.67E+D6 8 06E-<t3 6.09E-t()4 2.00E-t04 "" """""" ' , 
" O.OOE+OO 8.02E-t06 1.20E-t07 2.88EtOO 4.29E-o5 1.89E-D4 1.13E-04 I.BOE-{14 3.35E~ 6.07E--oo 5.77E.OI 4.02Et01 1.35Et01 1.32E-t()1 1.14E-t()7 9.24E.01 8.50Et06 3.39E-02 7.20E-t()4 2.37E+04 "" - ' ' ' 2.41E-tOS 7.99Et06 9.99E+06 2.88Et00 5.03E-05 6.56E-08 6.4SE--o5 B.56E-oe 8.13E..OS 2.12E.QS 2.00E-04 !.60E-<t2 1.30E-t01 1.27Et01 9.34E..OO 9.91E-01 9.39E-t06 4.04E-<tl 7.32Et04 5 07E+D4 '" - ' , 
" O.OOE-tOO 8.1l4Et06 1.12Et07 2.88Et00 3.86E-OS 2.11E-04 B.SIE-05 3.15E-o4 1.99Et05 7.7BE-06 8.43E-01 5.88E+01 1.17f-t()1 1.14Et01 1.05E-t07 B.37E.01 7.34Et06 7.24E-06 6.67E<-04 1 81Et04 '" """""" ' 

, 
" 3.25E+05 8.01Et06 1.06Et07 2.88E+OO 3.50E.05 1.93E-04 7.03E-o5 1.D3f-{lol 3.28E-tn$ D.OOEtOD 5.89E .01 3.21E+01 1.07Et01 1.05Et01 I.INIE-.()7 8.SOE-OI 1.09Et07 2.09E-OI 7.DOEt04 412E-t04 '" - ' ' " O.OOE-tOO 8.02Et06 1.06E-t()7 2.81lEtOO 3.26E-05 1.94E.05 7.69€-<>S I.B4E-os 2.23Et06 I.OBE.OS 5.92E-<>2 4.39E-t00 9.77E-t00 9.56Et00 1.01E-t()7 9.38E-OI I.OIE-t07 8.67E-<t2 7.59E.t04 2.24Et04 ''" - ' , 
" O.OOE.-tOO 8.0!o!:filfi f.I4E-«J7 2.88Et00 3.20E-OS 7.26E.-05 7.Z4E-<J5 7.26E:-OS 6.84Et05- t.roe:-os 2.22E-{)f 1.43Et01 9.7~EtOO 9.56Et00 1.06E-t()7 9.14E-OI 7.80E-t06 3.69E-Oi 6.1HJE-t()4 4.36Et04 '"' - ' , 
" o.ooe .. oo 8.04E+D6 9.70Et06 2.88E+00 3.06E.OS 2.43E-04 6.84E-05 2.43f-{lol 1.B4E+05- O.OOE+OO 7.41E.01 S.li'E-+01 9,48Et00 9.30Et00 1.11f-t()7 8.%E-OI 4.31Et06 I.ISE-01 5.52E-t()4 2 4BE-Hl-1 "' - ' , .. O.OOE+OO 8.04E-t()6 1.07E+07 2.88EtOO 3.05E-QS 1.80E-D4 7.33E-OS 1.93E-{Iol 2.0SE+05 2.56E-06 5.50E.01 4.ISOE+01 9.40Et00 9.22E+OO 1.04E+07 B.IBE-01 5.90Et06 2.85E-03 6.10E-!-04 1.86E-t04 '" """""" ' , 
' O.OOE+OO 8.04E+06 1.10E-t()7 2.88Et00 2.96E-05 s.ooe-os 7.90E.OS 5.13E-os 7.51E+05 8.71E--o6 1.S3E-01 1.22E+01 9.18Et00 B.OOE+OO 1.02f-t()7 11.21E-OI 3.49E+D6 1.23E-OI 5.10E•D4 2.59E-t04 '" - ' 

, ,. O.OOE-+00 8.04E-t06 9.40Et06 2.8!1Et00 2.86E-o5 4.65E-OS 8.09E-()S 8.52E.OS 6.6!E+05 O.OOE-1-00 1.48E.01 1.33Et01 B.81Et00 8.64E+OO 9.71E.OO 9.56E-01 B.94E-t06 2.39E-03 7.21E-!-04 1.89Et-04 '" 
,_,..,. 

' 
, 

" o.ooe .. oo 8.03E+D6 1.06E+07 2.88E•OO 2.BOE-05 9.14E-06 1.18E-o4 2.63E-{)5 3.20E..OO 1.15E.OS 2.79E.02 2.74E+OO 8.76Et00 8.60E+OO 9.67E-t06 9.90E.01 6.6!1Et06 5.9'6E-08 6.38E-!-04 2.14E<-04 '" """"'"" ' 
, 

" O.OOE+OO 8.03E-t()6 1.00E-t07 2.88EtOO 2.63E-QS 3.00E.OS 8.11E-05 3.33E.05 1.11Et-06 9.43E-Q6 9.41E-02 7.9DE+OO 8.75£-t()O 8.S8E-t()O 9.11!1E+08 9.44E-01 4.52Et06 2.80E-OI 5.51E-t()4 3.36E.-!-04 '" """""' ' ' " o.ooe .. oo 8.04Et06 8.89E-t06 2.88EtOO 2.53E-05 4.73E-05 6.40E-()S 5.44E:-OS 6.30E-t()5 O.OOE-o.OO 1.44E-{)1 1.25E+OI 7.B7Et00 7.72EtOO 9.65Et06 9.18E-01 7.82E-t06 1 .24E-OI 0 76f-t()4 2.77E+04 '" 
_..,. 

' , 
" o.ooe .. oo 8.04Et06 1.04E-t()7 2.88Et00 2.20E-OS 1.91E-04 S.OIE-05 2.18f-{lol 1 42EtD5 6.44E--o& 6.83E-OI 5.00Et01 7.0BEt00 8.1)5E-t00 9.87E+06 9.06E-<l1 5.35E+06 7.36E-03 5.63E+04 1.7RE~04 '" """''"" ' 

, 
" O.OOE~OO .6.04E+D8 9.1J5E.OO 2.88Et00 1.96E-o5 !I.OIE.-05 ... 95,!;-Q!i 9.95E.mi 2.8:JE+D5 O.OOEiOO 2.75E~I 2.3-fE+Ot O.l!iE.tOO 6.03E-t00 9.60Et06 1108£-01 4.0IE-t06 1.15E.01 5.20Et04 2.JOE•D4 '" - ' ' " O.OOEtOO 8.03Et08 1.01E-t()7 2.8!1Et00 1 ,OQE-05 1.18E-OS 5.63E-o!> 2.21E-OS 1.74E•06 9.84E·06 3.54E-02 3.31E+OO 5.77Et00 5.66E-t()O 9.33E.OO 9.7JE-01 5. 16Et0S 4 :JIE-{)2 5.71Et04 Z.DBE.o-4 "' """"'"" ' 

, 9 O.OOE.tOO 7.99E-t06 1.14E-t07 2.8!1Et00 1.7SE-OS 1.02E-03 3.85E-05 1.17E-03 2.23Et04 8.83E--o& 3. 12E+00 2.56Et02 5.71Et00 5.61Et00 1.07Et07 a.55E-<l1 8.75E+06 3.33E-03 7.21E+04 1.72E+04 "' """""' ' 
, 

" O.OOEtOO 8.04E-t08 1.04E-t()7 2.6!1E-t00 1.7SE.OS 2.16E-04 3.78E-OS 2.18E-{Iol 1.14E+05 8.59E--o6 6.5QE.OI 4.89EtOI 5.5fiEtOO 5.46E+OO 9.77E+06 8.51E-01 6.4:JE+D6 2.27E.06 6.24E-t()4 1.5fiE.-t04 "' ""~"" ' 
, 

"" O.OOE-tOO 8.00E-t()8 9.44E-t()8 2,88Et00 1.84E-<J5 O.OOE+OO 4.58E.OS O.OOE-too S.S3E+21 4.02E-06 O.OOEtOO O.OOE+OO 5.53Et00 5.42E+00 9.13E+06 9.37E-01 7.19E-t06 8.52E.01 6.49Et04 S.7SE-t04 "' ""~ ... ' , ' O.OOEtOO 8.00E+06 9.21E-t()6 2.88Et00 UI:?E-05 O.OOE-+00 4.B7E-()S O.OOE-t()O 5.46E+Z1 1.22:E--D6 O.OOE-1-00 O.OOE+OO 5.48Et00 5.~+00 9.()11E+D6 9.54E-DI 6.15E+06 9.28E.01 B.OBE-Hl-1 S.69E+04 ., 
""~ ... ' 

, 
" O.OOE.tOO 7.63Et06 9.76f-t()6 2.88E+OO 1.63E-05 1.35E-03 3.47E-05 2.25E-03 1.27E-I-04 1.17E--os 4.13Et00 4.D2E+D2 5.09Et00 4.99E+OO 9.13E-t06 8.06E-<l1 9. 14Et06 O.OOE+OO 7.20E-t()4 1.SOE+04 "' -·· ' 

, 
" O.OOE.tOO 8.1l3Et06 9.17E+06 2.88Et00 1.61E-o5 6.59E-OS 4.41E-OS 9.0BE-05 2.74E+05 O.OOE-o.OO 2.01E.01 1.94Et01 5.(13f-t()0 4.931:+00 9.18E-t()8 9.37E-D1 5.74Et06 2.77E-05 5.93E-t()4 1.69E-t04 '" -·· ' 

, 2 2.51Et05 2.fl3E-t05 1.05£-.()7 1.10EtD1 4.94E.06 2.62E.01 1.13E-OS 3.68Et00 1.11E-t()l 1.BOE-o4 8.00Et02 4.80EtOS 5.00Et00 4.84E+OO 4.54f-t()6 6 30E-01 9.94E-t08 3.75E.01 7.S3E-t04 4.22E-t04 "' Down-db:' ' 
, 

" O.OOE+OO 8.02E+08 8.42E-t()6 2.88.Et00 1,51E-o5 D!iE-011 3.27E-<lS L57.E.04 1.32E+05 O.OOE-1-DO 4.13E.£11 3.82E+01 4,75Et00 ~.661:+00 ll.lfE+OB a.SOE-OI 7.30E+06 UISE~I O.SIE-«74 2.21E+04 '" Oown-dlp ' ' " O.OOEtOO 8.04E+06 1.02E+D7 2.88E-t00 1 54E-{)5 11.47E-OS 2.87E-05 e.47E-os 2.57Et05- B.BIE·OO 2.89E.OI 1.ME+01 4.71E+00 4.62Et00 9.58E-+06 8.~9E-D1 9.38Et06 I .S4E-OI 7,33E-t04 2 47E+04 '" -·· ' 
, 20 O.OOEtOO 8.04E+08 9.64E+06 2.88E+OO 1.56E.OS 5.54E-OS 2.94E-OS S.~E-05 3.57E+n$ B.OOE-06 1.69E·D1 1.32E+IJI 4.71Et00 4.61E+OO 9.27E+08 8.61E-Oi 8.83E+D6 :J22E-<t3 7.10E•04 1.64E+04 "' -·· ' , 

" O.OOEtOO 7.9Qf-t()6 9.95E-t()6 2.7-!E-tOO 1.51E.05 2.24E-<l7 5.67E.05 2.34E.07 8.36Et07 9.2!!E-06 6.84E-04 5.38E-<t2 4.49Et00 4.47Et00 9.14E-t06 9.80E-OI 1.72E-t06 4.8SE-01 4.3!'if-t()4 J.I~E-+04 '" -·· ' 
, .. O.OOEtOO 8.04E-t()6 9.78E+D8 2.88E-t00 1.43E-OS 5.49E-05 3.HE.05 5.64E.OS 3.34Et05- 9.41E·06 1.68E-01 1.35E+01 4.52Et00 4.44E+OO 9.15E-t()6 8.36E-01 4.63E+06 1.94E-02 5.54E-t()4 1.6SE<-04 '" -·· ' ' " 2.47EtOS 8.01f-t()6 9.52E+06 2.88Et00 1.44E.05 4.76E--o6 2.92E-OS 4.76E-06 4.54Et06 1.07E--os 1.4SE.02 9.75E-01 4.42Et00 4.:DE+OO 8.95E-t()6 8.55E-01 8.91Et06 1.24E.01 7.09E-Hl-1 3.19E-!-04 '" Oown--111:1 ' 
, 

" 229E+DS 2.34E-t()5 8.77E+06 1.10Et01 3.02E-06 1.94E-OI 1.25E.OS 2.49E..oo 1.14E-t01 1.SIE-04 5.93Et02 3.61E+IJ5 4.13Et00 4.10E-tOQ 3.41E-t()6 S.07E-01 8.19E+08 1.71E.01 6.73E+D4 2.95E-t04 "' -·· ' , 
" D.OOEtOD 8.00E-t06 9.40E+D6 2.88Et00 1.36E.05 5.98E.07 2.52E-05 5.98E.07 2.79E-t()7 1.40E-OS 1.62E-03 1.37E·01 J.BIE+OO 3.72E-t0D B.74E+OO 9.28E-01 87SE-t06 1.59E-01 7.01E-Hl-1 3.79E+D4 "' Oown-dlp ' 

, 50 ().DOE-tOO 7.99E+08 9.78E-t()6 2.88Et00 1.09E-05 2.81E-D4 2.4iE-os 3.09f-{lol 4.88E-!-04 5.26E-06 8.56E-{)1 7.18E-t01 3.SOE-t()O 3.44E+OO 9.37E+D6 8.79E-OI 6.60E-1-06 1.23E-{)4 6.27E-t04 1.56E-t04 "' -·· ' , 29 O.OOE-1-00 8.03E-t()6 9.55E-t()8 2.88Et00 1.04E-05 1.16E-OS 2.73E-<J5 1.19E-<t5 1.18E-t06 B.SSE--o& 3.53E-02 2.82E+OO 3.31E+00 3.24E+00 ft92E+D8 9.19E.01 4.99E-1>06 3.27E-D1 S.SBE-Hl-1 3.2BE-Hl-1 '" Down-dip ' ' " O.OOE+OO 8.02Et06 9.79f-t()6 2.88E+OO 1.03E-QS 1.84E-OS 2.16E-OS 1.64E-OS 8.88E+05 7.87E-oe 5.60E-<>Z 3.68E+OO 3.17Et00 3.11E+OO 9.19E+06 8.99E-01 4.86E+06 7.64E-o2 S.IS6E-t04 2.3BEt04 "' Down-diP ' 
, 

" O.OOE.tOO 6.00Et06 8.45Et06 2.88E+OO B.34E--o6 1.39E-04 2.11E-05 I.SSE-04 8,17E-I-04 O.OOEtOO 4.24E-01 3 66E+01 2.98Et00 2.93E-t00 8.95Et06 8.94E.01 7.96E+06 1.79E-OS 6.74E+D4 1.56Et04 "' DoWII-dlp ' 
, n O.OOE-tOO 7.98E+08 9.40E-t()8 2.88Et00 9.04E-o6 I.IDE-04 1.81E-<l5 1.37E-o4 8.64Et04 1.04E-D5 3.61E-01 3.!5E+01 2.72E+00 2.67E..OO e 79E-t06 8.19E-D1 7.43E+06 8.27E-03 6.51E+0~ H8Et04 '" Oown-dlp ' ' " o.ooe .. oo 8.1Y.!Et06 B.44Et06 2.811E-t()0 7.811E-06 S.16E-06 1 .ME-OS 5.16E-<t6 2.D4E+D6 O.OOE-tOO 1.57E-02 1.20E+OO 2.44E-t00 2.39E..OO 8.64E-t()6 6.76E-01 6.85Et06 1.79E-07 6.28E+04 i.B3Et04 '" Down-diP ' 
, 

" O.OOEtOO 8.01Et06 9.15E-t()6 2.88E-t00 7.61E--D6 1.66E-o6 1.74E-OS 1.68E-06 6,00E+06 9.91E.06 S.OSE-03 4.D1E-<ll 2.40Et00 2.36E..OO 8.S4E+06 S.&:lf-{)1 5.87E-t()6 6.06E-02 5.90Et04 2.72Et04 '" ""~"' ' 
, " O,OOEtOO 8.1l3E+D6 9.14E+D6 2.88f-t()0 6.74E-06 6.59E.06 1.61E.OS 1.05.E-05 1.11E..OS 8.72E-06 2.01E-02 1.66E+OO 2.D7Et00 2.03E..OO 8.5SE+D6 9.16E.01 4.70E-t()6 1.97E-01 5.42ft-{)4 2.71E+D4 '" Down-dip ' 
, 

" O.OOE-.()0 8.01Et06 6.98E-t08 2.86E-t()0 6.4SE-o6 2.BBE-o5 1.80E.OS 7.36E:.06 2.26E-t()5 8.90E-06 8.82E-02 8.66E+OO 1.97Et00 1.93E+OO 8A3E+06 9.45E.01 6.BOE-t()6 4.6SE-06 6.23E+D4 i.S9E+D4 "' 
_.., 

' ' " O.OOEtOO 8.00Et06 8.89Et06 2.88E-t()0 6.17E-06 5.13E-{)8 1 .47E-OS 1.27E-07 1.08E-t()8 t.ore-os 1.75E-04 t.SIE-02 1.63Et00 1.59E..OO 8.3:1Et08 9.93E-01 8.16Et06 7.16E.07 6.13E.t04 3 27Et04 '" Down-diP ' , 21 O.OOE+OO 8.0!Et06 9.06E-t06 2.811E-t()0 4.88E-06 l.&:lE-06 9.69E.08 1.63E-oa 4.39E-t()6 8.89E.06 4.B7E-03 3A3E-DI !.ISOE+OO 1.47E+OO 8.49Et06 8.81E-{)1 7.62E+06 5.07E.02 6.55Et04 !.87Et04 '" """"'"' ' 
, " 8 roe .. oe 8.00Et06 B,98E-+08 2.88f-t()O !i.19E-06 2.18E.07 9.11E-D6 2.1BE-07 3.19f-t()7 1 .20E-OS 6.58E-o4 4.65E-Ol 1.48E+00 1.45E..OO 8.~+06 9.05E.OI 8.3SE-t()6 5.4BE-01 6.81E-t04 4 81Et04 '" Down-diP ' 
, 

" 7.99E+06 7.99E-t()8 8.89E+06 2.88E-t()0 4.47E-06 5.29E-09 5.12E-06 5.35E-og 8.41E+DB 1.78E-DS I.&IE-05 1.32£-03 1.11E-t00 1.06E..OO 8.14E-t06 9. iOE.OI 8.02E-t()6 9.07E-D1 6.66E-Hl-1 605E+04 "' ""~ ... ' ' " O.OOEtOO 8.02E+06 B.B7Et06 2.88f-t()0 3.28E-06 S.D2E-07 8.1SE-06 9.46E-07 8.89E..OO 9.13E--o& "'""' 1.45E-OI 9.98E-01 9.7BE-01 8.28E-t()6 9.21E-{)1 4.49f-t()6 3.02E.01 5.31Et04 3.19E-t04 "' Down-diP ' 
, 

" O.OOEtOO 7.98Et06 6.40E+06 2.86Ei00 2.66E--o6 1.B2E-<t5 6.59E-06 4.54E.OS 1.40E-t()5 3.83E-Q6 S.B7E-02 5.87E+oo 8.20E.01 6.04E-o1 8.16Et06 9.17E-01 8,4SE-t()6 1,40(.05 6.07E<-04 l.S0Et04 "' """"'"' ' 
, , O.OOE+OO 2.27Et05 9.22E+06 1.10E-t()1 3,6SE-07 1.49E-<t1 2.22E-06 4.76Et00 1.55Et00 1.32E-o4 4.S3E-i-02 3 43E+05 S.:JOE-01 S.OIE-{)1 3.3-1E+06 4.36E-<tl 8.74E-t()6 1.60E-o2 7.00E+04 8.44E-t03 '" """"'"' ' ' " O,OOEtOO 2.49E-tOS 9.D8E+08 1.10E-t()1 3.40E.07 1.44E-01 2.28E-08 SA5E..oo 1.38E-t()O 1.50E-o4 4.41Et02 3.59E+OS 4.9SE-01 4.13E-{)1 3.22E.OO 5.9BE-01 9.86Et00 1.17E-01 7.51Et04 i78E+D4 '" """"'"' ' , 

" 2.39Et05- 2.32Et05 7.15Et06 1.10f-t()1 2.34E-07 2.32E-01 1.21 E-06 5,30E+OO 8.63E-01 1.D4E-o4 7.08Et02 4.9-4Et05 3.27E-OI 3.27E.01 3.08Et-06 3.19E-01 8.88E-+06 2.30E.01 7.07Et04 2.78E-t04 '" 
_.., 

' 
, 

" 3.22E+05 3.04Et05 1.12Et07 1.10E-t()1 3.14E-<l8 4.99E-<tl 1.70E.07 1.32Et01 4.13E-02 2.04E-o4 1.52E-t03 1.04E+06 4.:l2E-02 4.26E.02 3.94E+06 3.05E-01 1.12E+07 2.23E-01 806E+04 2.94E+04 ,, 
""~..,. ' 

, 
" o.ooe .. oo 2.7SE+OS 9.71E+IJ6 1.10E+01 3.94E-09 9.8~E-02 3.32E-08 7.i4EtOD 2.1oE.02 7 .23E-o5 3.00Et02 3.01EtOS 8 32E-03 8.18E.(I.:) 2.33E+06 6.76E.OI 9.31E•OO 1.84E.01 72BE+D4 1 gse~04 "' - ' ' " O.OOE.-tOO 2.72EtOS 6.64"Ef06 1.10E-t()1 S.SOE-10 1.45E-Of 3.1111E-09 6.22E"-t00 2.28E-03 I.SOE-6<1 4.43Et02 3.94E-105 8.97E-o4 8.8SE-04 2.51Et06 382E.Oi D.30E+06 7.90E-06 6.79E-t04 6.40Et03 '" 

_.., 
' 

, 
" 4.39Et05 4.03Et05 7.37Et06 1.10E-t()1 5.17E·10 4.62E-OI 3.8.2E-oe 2.14E-i-OI 8.7DE-().! 2.63E.OS 1.38Et03 1.161:+06 7.89E-o4 7.4BE-04 4.06E..OO 1.70E-01 1.32E+07 1.27E.01 8 86E+D~ 1 21E•04 "' 

_..,. 
' 

, 
" o.ooe .. oo 3.91Et05 0.71Et08 1.10EtD1 4,03E-10 5.89E.01 2.52E-06 2.01Et01 4.57E~ 1.62E-D4 1.80Et03 1,111E+06 5.43E-o4 5.19E-().! 3.B7E-t()6 1.41E.OI 1.23E+07 4.98E-02 8.61E-t()4 5 9o1E+03 <31 Down-dip ' 

, 
" 3.95E+05 3.85EtOS D.39Et06 1.10E-t()1 5.4SE-11 1.21Et00 I.YOE-10 1.37E-t01 3.56E-<t5 1.48E-D4 3.69Et03 1.7BE+06 6.38E-05 6.30E-OS 4.81E.OO B.02E.02 1.05Et07 5.31E-{)2 8.22E-!-04 4 76E-t-03 "'' - ' , 
" 4.64E+05 4.44Et06 8.22E-t08 1.10E-t()1 7.11E-12 4.01E-OI 4.70E-11 2.20Et01 1.02E-05 2.87E.OS 1.22Et03 1.04Et06 1.07E~ I.D2E-05 3.79E..OO 2.12E-{)1 1.35Et07 I.BIE-<>1 8.93£-.()4 !.66Et04 "'' """"'"' ' , 
" O.OOE+OO 9.36Et05 9.36E-t05 1.10E-t()1 4.3SE.05 7.19E-02 1.07E-{Iol 4.06E-01 s.s7Et02 O.OOE..OO 2.19E-t02 B.81Et04 4.B1E+01 4.66E+D1 6.40E.OO 7.33E.01 8.89E+06 9.35E-{)2 7.06Et04 3.11E<-04 '" 

_..,. 
' 

, 
" 4,58Et00 8.01Et06 8.01E-t06 2.86Et00 8,3SE-05 4.56E.05 2.01E-{Iol 4.56E~ 2.44E-t06 O.OOE-100 1.39E-OI 9,l)7E+OO 2.43E-t()l 2.38E+D1 1.20E-t()7 9.4-!iE.OI 1.23E-t07 4.99E-{)1 8.49E-t()4 SOOE-1-04 '" 

_..,. 
' 

, 
" 3.13E+05 8.00Et06 8.00E+08 2.88Et00 8.30E-05 1.13E-OS 1.15E-{Iol 1.13E-()S B.99Et06 O.OOE-+00 3.44E-02 2.19£+00 2.1SE-t()l 2.13Et0! 1.09E-t()7 8.86E.OI 1.10Et07 2.37E-{)1 7.97f-t()4 4.40E<-04 '" 

_.., 
' ' " 2.25E+05 8.94Et05 8.94Et05 1.10f-t()1 1.66E-OS 9.01E-02 3.66E.OS 6.67E-01 1.41E-t02 O.OOE-tOO 2.75E-t()2 1.27E+OS 1.19€-t()l 1.70E-t()1 S.&:lE.OO 6.92E-OI 8.66E+06 4.11E-<tl 6.96f-t()4 4.13E-!-04 '" - ' 

, 
" 7.99E-+00 8.(/Q€t06 8.00E+06 2.88E+O<I 5.93E-05 3.41&06 f.ISE-{14 3.41E-OS 4.11E-«77 O,OOE-<-QO 1.04E-02 4, 16E.01 1.68f+Of 1.6SE+01 1.11£-.()7 9.18£-01 1.ffE+07 7.94E.01 8.03Et04 6.81Et04 '" """"''" ' 

, 
" e.ooe .. oa s.ooe .. os 6.00E-t06 2.88EtOO 5.81E-OS o.ooe.oo 9.70E-<t5 O.OOE+OO 1.159E-t22 O.OOE-+00 O.OOEtOO O.OOE+OO 1.59f-t()1 1.5.'iE+01 9.86E+06 B.71E-OI 9.99Et06 9.68E-01 7.57E-t()4 7.34E+D4 '" """"'"' ' ' " 8.D.2E..OO 8.01E-t()6 8.01E+06 2.88Et00 4.63E-05 1.54E-OS 1.18E-{Iol 1.5-iE-()S 4.10Et06 O.OOE-tOO 4.69E-02 3.42E+OO 1.40E-t()l 1.37E-t01 1.06E-t()7 B60E-OI 1.08Et07 6-.05E.OI 7.88E-t()4 6.DIE~D4 '" """"''" ' , 
" O.OOEtOO 7.65Et06 7.65E-t06 2.88E-t()0 3.86E.OS 3.40E-03 9.53E.05 7.21E-03 1,13E+04 O.OOE-tOO 1.04Et01 1.0SEHI3 1.19E+01 1.16Et01 1.03f-t()7 8.58E-01 1.05Et07 use-os 7.76E-t()4 !.BDE-t04 '" ""~"' ' , , o.ooe .. oo 6.02Et06 8.02E-t06 2.88E-t()0 3,88E-OS 2 81E-D5 8.78E-<t5 2.61E-<l5 1.90Et06 O.OOEtOO 7.96E.02 5 63E+OO 1.11E-t()1 1.09E+01 1.03E+D7 9.38E.01 1.04E+07 S.S4E-02 7.72E-t()4 221Et04 '" ""~ ... ' ' ' O.OOEtOO 8.04Et06 8.07Et08 2.88E-t()0 3,44E.05 3.50E-04 7.90E-{)5 3.55E-6<1 1.36E+D5 IJ.OOE-tOO 1.07Et00 8.09E+OI I.IOE-t()l 1.06E+01 1.05E-t()7 8.52E.OI 9.64E+D6 6.44E.05 7.56E-t()4 1.77E+04 '" Doom-dip ' , 
" O.OOE+OCI 8.04Et06 8.04E+06 2.88Et00 3.18E.05 2.77E.OS 1.04E~ 4.39E-o5 1.27Et00 O.OOE-tOO 8.46E.02 7.86EtOO 9.99Et00 9.81Et00 9.68E..OO 9.64E-01 9.68E+06 5.76E-03 7.46E-t()4 2.10E-!-04 "' -·· ' 

, " O.OOEtOO 5.5JE+06 S.53E-t08 2.88f-t()0 2.47E.05 1.3SE-02 5.96E-<t5 3.47E-02 1.60E+03 O.OOE-o.OO 4.10E+DI 4.19E+03 7,52Et00 7.37f-t()O 8.98E+06 7.44E-01 9.21E+06 O.OOE-tOO 724f-t()4 1.39Et04 
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 Information Only 

1997 EP-ca1ion Calcula1ion: Replica1e One Direc1 Brine Release Vec1ors e 7/13197 

~.~ 

~ SaliPior ,.,_ - BC- S.rd ,_ ....... ~·~ 
~~ l.\0-<lpllrirlo Up-dp a.,, _., o-"'"'()"' Waolll RookloJIIClJU R-.olen-.OIIII>odP- ....... """''"' ~Alii! l:l<w>~Ao'll DRZ~ -· ...... ·-· O.lruolonT""" -- -· --- ~- - - -·· ·-- -~ 

_,., $111,._, S..llr""*"'/ _,.., -., (P•I Sot {ho:bl/ l'hl<llos•(l>o! !Ia( (t801«1) (F""'dor!J , ... (FJB<b!) ,.,., l'I'Ntt) 
1-(1!1'11) ,~, 

"""' PTo•""'•(Pa) - ... ·- -· -· ""'"'"-~~' 
(~a""""') 

'""" 
__ , 

, ...... ,_, (lloctm) ~ (0 " lie. &- V...:lar POnosnv SAT tlQAS SAT FlBFlN HEIGHT PRESPAN2 8SATPAN:2 PRESPAN4 8SATPAN4 POROSITY PERM X POROSITY PEI'IM X INfR TME SKIN W€U." PAM SAND AREA TOT CAST AE PRM CAST '"'" KRG2 KRW4 KF1G4 

=~=: ~ ~· I~::~:~: a:~~~: !:~~~~~ ~~~~ ::~~:~: ~:~~~~; ::~~~:~: ::~~~: :::~~~~ ::~~::~ ~:~~~: .02 -13 
~:~~:: :~:~e:; 1·2~~:;; ~:~:~! ;·,~;~: ~:~E~1 7:;~E:;~ ~:=~ t:~~~~ ~·.;~~~: ~·~~~~~ ' 4.47E-14 

<53 """""'" ' 3 " 6.20E·DI 1.42E-o1 2.97E-D2 1.2SE+OO 9.37E+06 1.36E..01 9.40E.+06 8.4BE-o1 2.01 E-01 1.41E-15 2.17E.Q1 1.41 E·15 1.40E+03 -1.23E+OO 122E·13 2.00E·16 8.94E-01 1.25E..n7 1.45f-12 2.85E-o4 7.30E.Q1 5 33E-01 2 71E-08 "" """""'• ' , 
" 4.95E.Q1 1.25E.Q1 2.39E.Q2 1.19E+OO 7.48E+06 1.55E-08 D.S1E..n6 8.35E.Q1 3.20E.Q2 5.01E·18 5.38E-02 2.57E·16 1.40E~03 ·1.16E+OO 1.13E-13 4.68€·12 7.76E·01 1.54E+{J7 UNlf-12 O.OOE+OO 1.00E«JO 5.05E.Q1 1.71E-04 '" """""'• ' 3 " 5.21E.Q1 1.50E.Q1 2.96E.Q1 1.26E+OO 9.46E~08 4.17E.Q1 9.57E+06 8.47E.Q1 1.54E.Q2 3.02E·1S 3.04E-a:2. 3.02E-15 1.40Et03 ·1.2JE~oo 1.23E·13 2.40E-13 8.82E.Q1 1.45E..n7 1.78!;:-13 1.45€.00 5.68E.Q1 4 03E.Q1 4.66E.Q7 "' """""'" ' , 
' 5.16E-OI 1.35E.Q1 5.34E.QI 1.25Et00 9.17Et06 1.55E.QS 9.42E..n6 7,97E·01 1.58E.Q2 2.36E·19 2.91E.Q2 2.34E·19 1.40E+03 ·1.24Etoo 122E·13 2.63E·15 9.00E-01 1.43E..n7 4.90E·11 O.OOE+OO 1.ooe..no 122E.Q1 1.33E.Q2 '" -... ' 3 95 6.27E.QI 1.46E.Q1 3.69E.Q1 1.27E+{JO 9.87Et06 1.36E.Q1 9.99Et06 8.43E-01 1.56E.Q1 6.03E-17 1.72E·01 6.00E·17 1.40E+03 .g_54E-o1 1.12E·13 1.1CE.·16 5.13E-01 1.32E..n7 1.70E-11 O.OOE+OO 1.ooe..no 3.46E.Q1 2.07E.Q5 "" Down-dip ' , 
" 5.15E.Q1 9.72E-o2 1.79E.Q1 1.24E-1-00 8.98Et06 2.12E.(I1 9.21E..n6 8.92E.Q1 2.15E-D1 5.26E·17 2.38E-01 4.79E·11 IAOEto:J ·1.08E+OO 1.14E-13 9.56€·12 6.6-lE-(11 1.45E~07 9.55!;:-14 722E-06 9.05E.Q1 5.!ME-DI S.a:JE-(16 "' """"'""" ' , 23 5.14E--0f 7.29E-02 4.60E.Q1 t24E..no 8.91Et06 2.28E.(I2 9.20E..n6 9.23E.Q1 3,26E.(If:: 1.1BE·16 4.93E.Q2 1.18E·18 1:40E+03 ·1.18Et00 1.19E-13 7.94E·17 8.09E-01 1.S2E.07 6.D3E·13 O.OOE+OO 1.00E+00 5 51E-01 t.IISE-06 ""' 0o'll'!1-dip ' , 
" 5.13E-OI 2.76E-02 3.26E.Q1 1.23E+00 8,96Et08 3.87E.Q4 8.9!1Et06 9.34E-01 1,98E.(I2 2.30E-t7 3.26E·02 2.29E·17 1.40E+03 ·1.07Et00 1.13E·13 7.08E·I4 6.47E-(11 1.35E+07 4.6BE-14 O.OOEtOO I.OOEtOO 6.84E-OI 3.40E-04 "' Down-dip ' 

, 
" 4.99E.Q1 1 .4eE-D1 6.84E-02 1.2oe..no 8.09Et06 2.66E.(I3 8.51E+06 7.33E.Q1 2.04E.(I1 6.13E-19 2.30E-01 B.t3E·19 1.40Et03 ·7.13E-DI 9.89E-14 2.15E-16 3.11E-DI !.24Et07 1.20E:-11 O.OOE+OO t.OOE+OO 2 BBE-DI 5.56E-03 '" Do~ ... ' , 72 5.1J.2E.Q1 2.36€-02 4.74E-o3 1.21Et00 B.14Et06 5.07E-06 B.99E+06 9.22E.Q1 6.13E-o2 4.62E·18 8.49E-02 1.82E-18 1.40Et03 ·6.26E-o1 9.47E-14 537E-12 2.66E-OI 1.42Et07 5.75E·13 O.OOE+OO I.OOE+OO 73QE-o1 2.9RE-(14 "' Do~ .... ' ' "' 4.76E-01 5.88E-02 2.07E.Q1 1.15E+OO 8.43Et06 3.82E--o:3 8.99Et06 8,96E.Q1 1.67E.(I1 2.B7E·19 2.05E·OI 9.77E-20 1.40:E+03 -1.26Etoo 1.14E·13 3.63E·13 9.52E-OI 1.51E..n7 9.5Sf-12 O.OOE+OO 1.00E+OO 596E-OI 3.81E-04 "' Do~ ... ' ' " 5.15E.Q1 I.Zle-01 1.27E..01 1.24E+OO 9.01E..n6 1.14E-O:J 9.09Et06 8.13E.QI 1.98E-02 1.35E-17 3.76E..02 1.35E·11 1.40E+03 ·6.04E-(11 9.64E·14 3.31E·15 2.55E-01 1.29E+{J7 1.20f-12 O.OOE+OO I.OOEtOO 4.11E-o1 I.OJE-03 "" 

_., 
' ' .. 5.01 E.QI 1.02E-o1 2.11E-o1 1.20E+OO 8.26E+{J6 2.02E.Q1 8.29Et06 6.19E.Q1 4.6BE-02 7.7SE-14 8.37E.Q2 7.76E·14 1.40Et03 ·1.29Et00 1.21E-13 2.19E·1S 1.01Etoo 1.10E..n7 3.80E-12 O.OOE+OO 1.00E+OO 3.83E-o1 2.42E--o:3 ... _., 
' , 

" 4.85E.Q1 5.75E-o2 2.76E-Q1 1.11E+OO 7.16E..n6 4.78E.Q5 8.31e..na 8.51E-o1 1.01E-o1 2.24E-19 1.33E.QI 2.14E-19 1.40Et03 ·1.29E~oo 1.17E-13 1.91E·14 1.01E+OO 1.53Eto7 1.86E-12 O.OOEtOO 1.ooe..no 4.2BE-o1 4.14E-O:J ""' Down-dip ' , 
" 4.97E-01 121E-01 6.61E-o2 1.20E+OO 7.99E+06 9.42E-D2 8.42e..ne 7.84E-01 1.71E-oi 3.55E·18 1.94E.Q1 3.55E-18 1.40E«J3 ·1.27Etoo 1.19E·13 7.24E·15 9.65E.Q1 1.27E..n7 1.15E-14 2.41E-06 9.29E.QI 3.7BE-01 2.6SE-03 "' Down-dip ' ' " 4.90E-01 3.40E-02 6.64E-02 1.16Et00 7.44E+06 6.9SE-02 6.ooe..n6 9.01E.QI 1.44E.QI 1.70E-19 1.65E.Q1 1.70E·19 1.40E«J3 ·1.22Et00 USE-13 3.24E·16 6.64E.QI 1.48E+{J7 347!;:-12 O.OOEtOO 1.00E+OO 6.SJE-o1 6.82E-04 "' Down-dip ' 3 97 S.07E-DI 6.37E-02 4.34E-DI 1.22E+OO 8,54E+06 5.30E-01 B.70e..ne 9.12E-o1 1.4BE-01 5.63E-16 1.73E.Q1 5.62E-16 1.40E+03 ·8.8BE·OI f.OSE-13 4.57E-13 4.49E.Q1 1.43E~07 3-02E:-11 1.40E.OO B.fl2E-01 .s.:mo-o1 !.OOE-oo <70 Do-.m-dip ' ' " 4.83E-ot 1.3BE.Q1 3.34E-o1 1.16Et00 7.09Et06 I.SSE-06 B.13E+{J6 B.OIE-01 3.3SE-02 3.16E·1B 5.57E.Q2 3.16E·18 1.40Et03 ·1.33E+OO 1.19E·13 5.50E·I6 1.00Et00 13<'Et07 2.09E·12 O.OOE+OO I.OOEtOO 210E-01 2.S6E-o3 "'' Do-.m-dp ' ' "' 500E.01 6. 13E.Q2 4.10C-02 1.20E+OO B 16Et06 1.24E·OI 8.51E+06 9.10E.(I1 USE.QI B.IOE-18 2.14E-D1 5.75E·18 !.40E+03 ·1.17E-tOO I.ISE-13 6.61E·13 7.91E.QI I 33Et07 2.3-iE-14 9.07E-05 6.23E-D1 6.94E-OI 5.51E-05 "' 

__ .., 
' 3 "' 4.97E-<l1 9.43E-02 5.49E-01 1.19E+OO 8.05Et06 1.64E-05 6.16E+06 8.73E-<J1 8.51E-02 8.23E·18 1.11E·01 5.37E·IB 1.40E+03 ·1.37E+OO 1.24E-13 1.66E·12 1.16Etoo 1.~E .. 07 1.4BE-14 O.OOEtOO 1.00Et00 2.96E-o1 1 2ZE-D3 "" """""" ' , 

"' 4.7$E.-()1 6.43E-o2 2.68E-DI 1.14E+OO 6.49Et06 1,96E-04 6.40E+06 9.11E-o1 4.04E-o2 1.69E-1B 6.35E.Q2 5.0IE-19 1.40Et03 ·6.21 E-o1 9.59E-14 2.00E·12 3.93E.Q1 1.41Et07 2.0'1E·13 O.OOE+OO I.OOE+OO 6.20E.Q1 8 46E-05 '" ""'"'"" ' , 50 4.64E.Q1 1.09E.Q1 544E-01 1.17EtOO 7.22Et06 1.15E-D4 8.05E+06 8.69E-01 2.14E-01 8.73E·19 2.43E-D1 2.88E-19 1.40E..n3 -1.27E+OO 1.16E·13 1.12E·12 9.6BE.Q1 1.30E+{J7 2.75E-t3 O.OOEtOO 1.00E+00 2.87E-01 4.0TE-04 "' -·· ' , 
" 5.45€-DI 4.58E.Q3 1.85E.Q1 1.32E+OO 1.12E..n7 2.32E.Q1 1.1:i!E..n7 3.34E-ol 2,04E-01 6.31E-15 2.11E.(I1 6.31E·16 1.40E..n3 ·1.29E+OO 1.32E-13 B.77E·16 9.9SE-o1 1.44E..n7 1.78E-12 2.56E.Q5 B.EUE.OI 1.65E-o3 6.30E-01 "" """""'" ' 3 " S.20E-DI 4.22E.Q2 S.21E-01 1.25E+OO 9.3QE+06 4.65E.Q1 9.39EtOG 6.09E-o1 S.41E-02 1.32E-14 7.03E.(I2 1.32£-14 1.40E-t03 ·9.4SE-D! 1.10E·13 1.32E·14 5,06E.Q1 1.15Et07 4.471:!-13 o.ooe ... oo 1.00E+00 I 89E.Q3 5.97E.Q1 "' """""'• ' 3 " 5.13E-01 4.07E-02 2.2BE-ol 1.23Et00 a.97E .. o6 8.98E.Q3 8.97E+{J6 3.60E.(I1 1.14E.Q1 3.98E·16 1.25E-01 3.9BE·16 1.40E+03 -1.1BEtOO 1.19E·13 1.35E·15 8,19E.(I1 1.22E..n7 6.17£-12 O.OOE+-00 1.00E+OO 1.47E.Q3 6.3SE.Q1 "" """""'• ' 3 99 5.24E.Q1 1.2BE.Q1 5,15E.Q1 126Et00 9.67Et06 1.51E.Q1 9.66E+06 5.19E-01 1.72E.Q1 5.89E·17 1.90E-o1 5.69E-17 1.40E+{J3 ·7.63E-o1 UME-13 6.17E·17 3.50E-OI 1.27E,.07 2.29E-11 o.ooe ... oo 1.00E+OO 2.ore-oa 9.75E-DI "'' """""'" ' 3 " 5.72E-01 2.96E.Q2 1.14E.Q1 1.40E..OO 1.36E..n7 1.0\E.QI 1.35Et07 1.20E-OI 2.11E.Q1 4.63E-16 2.ooe-o1 1.45E·\6 1.40E..n3 -1.18EtQO 1.35E-13 3.09E·15 6.11E-o1 \.32E+07 1.071:-13 O.OOEtOO 1.00E+OO 1.33E.Q8 9.85E-DI '" """""'• ' 3 " 5.89E-OI 4.93E-02 1.51E.QI I.'IBE+OO 1.51E+07 U3E.Q1 1.51E..n7 7.92E-ol 2.22E.QI 3.45E·11 j_O:JE-{)1 2.48E-15 3.00E+03 ·1.D6E#;10 1.34&13 8.32E-17 fl28f·01 1.4BE+-07 1.07E-12 Q.OOE+OO 101/E.OO 3.5/IE.QI l.23E.Q2 "' Down-dip ' 

, 
" 6.66E-o1 1.06E-01 3.40E-o1 1.39E+OO 1.30E+07 I.B2E-01 1.30E..n7 7.52E.Q1 6.20E-o2 3.31E·14 6.51E·02 3.31E·14 3.00Et03 ·1.09E+OO 1.28E-13 6.17E·16 6 B!lE-(11 1 t2Et07 5.2SE·12 o.ooe.oo I.OOE+OO I 76E-OI 2.60E-02 "" 

_., 
' , 

" 5.45E-01 4.581;-0:J 1.85E.Q1 1.32Etoo 1.12Et07 1.92E.Q1 1.12E+07 7,51E-01 2.04E.Q1 6,31E·15 2.11E-D1 6.31E·15 3.00E+03 -129Et00 1.32E·13 B.77E·16 9.95E·01 I 44E+07 I 7tiE-!2 1 55E-08 9 ME-DI 2.61E-01 4 llE-02 "' Oown-di!J ' ' " 5.60E-01 3.17E-02 1.73E.Q1 1.36Et00 1.25Et07 4.31E-03 125€t07 6.87E·OI 5.91E.Q2 3.72E-14 8.49E-02 3.72E·14 3.00E+03 ·1.33Et00 1,39E·13 1.6BE·16 tose.oo 1. 18E+07 t.35E-tl o ooe.oo 1 OOE+OO I 73E-OI 6.5&E·U2 .... 0o'll'!1-dip ' ' " S.S!.E-01 1 :42E-o1 2.97E-D2 \.3SEtOO 1.21Et07 5.54E-02 1.21E+07 6.10E·01 1.96E-o1 1.41E·15 2.01E·Of 1.4\E-15 3.00E+03 ·1.2JE+oo 1.32E·13 2.00E·I6 B.!ME-01 I 25Et07 1.45E·t2 1.51E-06 9.36E·OI I.SOE-01 4.05E-02 "' Do~ ... ' 3 .. 5.B1E-01 1.121;-DI 1.61E-(12 1.37Et00 1.26Et07 2.55E-05 1.26E..n7 8,87E-01 1.45E.(I1 4.82E·13 1.25C.-()1 1.1BE-13 3.00E+03 ·1.17E+OO 1.31E·13 3.60E·15 7.63E-o1 1.38E+07 1.12E-12 O.OOE+OO 1.00EtOO 6.39E-o1 2.45E-10 "' Do~ ... ' 
, 

"' 5.57E-01 5.611:-02 3.ME.Q1 1.36E+00 1.23E+07 6.40E..06 1.23E+07 7.26E-01 9.62E.Q2 3.72E·16 1.04E.(II 3.72E·16 3.00Et03 --6.01E-D1 1.13E·13 6.17E-15 3.ne-o, t.37E+07 9.77E-12 O.OOE+OO 1.00E+00 1.59E-01 5.81E.(I2 '" 0o'11'!1-dlp ' • " 5.52E-01 1.02E-o1 2.11E.Q1 1.34Et00 1.1BEt07 6.44E.Q2 1.18E+07 8.88E-Q1 5.68E-D2 7.77E-14 5.72E-02 7.76E·14 3.00E+03 ·1.29E+oo 1.35E-13 2.19E·15 1.01E+OO 1.10Et07 3.80E:·12 O.OOE+OO I.OOE+OO 5.67E.Q1 S.SBE-06 "" 0o'll'!1~ ' 
, 

"' 5.4\E-01 5.051:-02 2.04E-(11 1.31E+00 1.09E~07 9.49E-01 UCI.E..n7 9.49E-01 7.66E.Q2 5.13E·14 8,70E-02 5.13E-14 3,00E+03 -9.31E-o1 1.14E·13 1.74E·15 4.89E-01 1.36E+07 4,5Je-13 7.81 E-o1 4.05E-o9 7.8\E-01 4.02E-09 "' Do'll'!l-dip ' 
, 

"' 5.44E.Q1 8.98£-02: 4.0BE.Q1 1.32Etoo 1.12Et07 9.09E·01 1.13.E+07 9.09E·01 7.90E.Q2 1.~E-14 B.13E-02 1.26E·14 3.00E+03 ·1.29EtQO 1.32E-t3 B.33E·15 9.99E-D1 !.47Et07 4.071:-13 5.40E.Q1 1 SSE-OS 5.40E.Q1 1.83E-D8 "' -~· ' 3 27 5.12E-(II 1.1BE.Q1 4.62E.Q1 1.23E..OO 9.01E..nB 1.12E..03 9.02E+06 7.78E-o1 2.96E-02 1,88E·16 4.33E-02 1.86E-16 3.00Et03 ·1.24E~oo 1.21E-13 2.40E-15 9.09E.(I1 1.20Et07 1.26£-12 O.OOE+OO 1.00E+00 1.40E-01 2 33E.(I2 '" - ' 3 " 5.28E-D1 9.011:-02: 1.37E.QI 1.27£~ 9.74E+06 IHJ8E.Q1 9.roe .. oe 9.00€-lll 1.95E-DI 2.BZE·\3 2.13£·01 2.82E·13 3.00€+03 -1,29£+00 1.27E·f3 2.63E·14' 9.94E.(I1 117Et07 7.41€-13 6.59E-ot 3.:36E·OB 6.59E-01 2.69E.QA "" Down-dip ' , 
" 5.33E-01 2.03f-()2 2.35E.Q1 1.29Et00 1.03Et07 2.6BE-06 1.03E+07 6.46E.Qf 4.85E.Q2 1.59E·17 6.20E-o2 1.59E-17 3.00Et03 ·1.41E+OO 1.36E·13 1.45E·14 1.26E<t00 1.51Et07 1.15E-11 O.OOEtOO l.OOE+-00 ~.35E-{11 9.26E-03 '" -~· ' , 90 4.97E.QI 1.26E-02 2.86E.Q1 1.20EtOO B.29Et06 2.68E-D6 8.29Et06 6.64E-D1 1.69E.Q2 1.20E·11 3.ne-D2 1.20E·17 3.00E+03 ·8.4BE·OI 1.01E·13 2.00E-14 <$_15E.Q1 1 31Et07 3.02E-12 O.OOEtOO I.OOE+OO 9.59E-02 t.37E.Q1 "" -~· ' 3 " 5.33£-01 7.29E-02 4.90E-01 1.29E+00 1.03E+07 5.36E.Q7 1.04E..n7 B.49E-o1 3.6-lE-02 1.18E-16 4.13E·02 1.16E·16 3.00Et03 ·1.18Et00 1.24E·13 7.!ME·I7 8.00E.Q1 1.52Et07 6.03E·13 O.OOEtOO 1.00Et00 2.82E-01 6 46E-03 "5 """""'• ' , 
" 5.19E.Q1 3AOE-02 8.64E.Q2 1.25Etoo 9.26Et06 3.89E-02 9.43E+06 5.11E.Q1 1 .44E.Q1 1.7DE·19 1.56E-o1 1.70E·19 3.00Et03 ·1.22E+OO 1.21E·13 3.24E·16 6.64E.Q1 1.48E+{J7 3.471:-12 O.OOEtOO 1.00E+OO 6.22E-()2 1.83E-01 '" Down-dip ' ' " 5.16E-01 5.26E-02 5,93E-02 124EtOO 9.16E..n6 6.35E.Q6 9.18E+06 9.14E-D1 7 .37E.Q2 1.66E-15 9.41E-02 1.66E·15 3.00E~03 ·1.27E+OO f.24E-13 3.31E·14 9.73E-o1 1.48Et07 6.31E-13 O.OOE+OO 1.00E+OO 7.02E-o1 B.BOE-o5 '" -~· ' 3 "' 5.02E.Q1 6.131:-02 4,70E-02 1.21E+{J0 6.60E+06 7.72E.Q2 B.lSEtOG 7.64E-o1 1.97E-01 6.05E-1B 2.13E-01 5.75E-10 3.00E+03 ·1.17E~oo 1.15E-13 6.61E-13 7.91E.Q1 132E+07 2.34E·14 2.90E-06 9.31E-01 3.88E.Q1 8 2~E-03 "' Down-dip ' 3 " 5.32E-01 1.21E-o1 6.61E.Q2 1.2BE~OO 1.02£+07 2.66E-02 1.02E+07 4.4CE.-01 1.70E.Q1 3.55E·18 1.81E-o1 3.55E·18 3.00Et03 -1.27Et'oo 1.20E·13 7.24E·15 9.65E-OI 1.27E+07 1.15E-14 O.OOEtOO I.OOEtOO 342E·02 2.13E-01 '" -~· ' , " 5.07E-01 3.6BE-02 4.49E.Q1 1.22Etoo 9.77E+08 6.01 E-01 B.96E+06 9.60E-01 1.09E.Q1 1.70E-15 1.3SE-o1 1.70E·15 3.00E+03 -9.48E-01 1.07E-13 4.17E·14 5.07E-o1 1.51Et07 2.631:-13 l.!lOE-01 4.75E.(I2 7.56E-<l1 5.28E-D7 500 

-~· ' 
, 20 5.20E.QI 1 23E-01 1.27E.Q1 1.25Et00 9,39Et06 1.19E..07 9.41Et06 4.67E-D1 2.07E.Q2 1.35E-17 3.71E-02 1.35E-17 3.00E..n3 ~.04E-o1 9.76E·14 3.31E-15 2.55E.Q1 1.29E-+07 1.20E-12 O.OOE+-00 l.ooe .. oo 308E-02 2 2\E-01 "' """""'• ' 3 " 5.04E-01 6.75E-02 1.61E-OI 1.2\E+OO 8.57E+06 9.84E.Q2 8.69e..na 4.79E-01 1.48E.Q1 6.92E·1S f.62E-DI 6.92E·1B 3.00E+03 ·1.09Et00 U2E·13 2.19E·16 6.75E.Q1 1.21E..n7 I.ME-12 O.OOEtOO 1.00E+OO 2.80E-02 2.67E.Q1 "" """"-dO ' 3 " 5.01E-DI 4.45E-oz 2.52E-tll 1.ZOEtOO 8.S5E+06 2.26£..01 11.3fE+OO 8.71E-<lf 1.SI'IE-Ot 9.13£·18 f.S::JE-ot B.StE-111 3.00E+03 ·1.23E+OO 1.18E·13 1.38E·12 6.92E.QI !.3<'E+{J7 4.57E-12 O.OOEtOO 1.00E+OO 4.98E-o1 2.77E.-03 ""' -~· ' 
, 

'"' s.ooE.QI 1.14E-o1 3.43E.Q1 1.22Et00 8.70Et06 6.83E·01 8.1'9E+06 a.83E-ot 6.93E-02 9.12E-16 BJME-02 B.12E·16 3.00E..n3 ·1.26E+OO 1.20E-13 2.51E·14 9.43E-D1 1.28Et07 129E-13 4.86E-OI 1 66E-07 4 BSE-ol 1.61E-D7 "" -~· ' 3 2 4.9BE-01 8.221:-02 4.1J.2E.Q1 1.20Et00 6.28Et06 1.51E.Q1 8.32Et06 9.16E-o1 f.70E-01 4.47E-14 UIOE-01 4.47E-14 3.00Et03 ·1.29E+OO 1.20E-13 5.01E·14 9.96E-01 1.35Et07 7.24E·11 O.OOEtOO 1.00E+OO 5 JOE.QI 1 .37E-07 505 Down-~ ' , 
" 5.30E-OI 1.27E-o1 8.98E.Q2 \.28£+00 I,OIE+07 5.96E.Q6 1.01Et07 3.47E-o1 2.14E.Q2 6.71E·16 3.07E-02 B.71E-16 3.00E+03 -1.16EtOO 1.21E·13 4.17E·15 7.73E.Q1 1.21e~o1 372f-12 O.OOEtOO 1.00Et00 9.36E·03 3.83E-01 ""' 0o'll'!1-d_, ' 

, 
" 5.14E-01 1.57E-02 1.00E.Q1 1.23E+OO 9.03Et06 1.37E-06 9.15E<t06 3.66E-ol 4.42E.Q2 2.19E-1B 8.!>1E-02 2.19E·18 3.00E+03 ·1.37E+OO 1.26E-13 5.25E·17 1.18Et00 1.20Et07 6.761:-13 O.OOEtOO 1 OOE+OO I.O'IE-D2 4.33E-01 ., 

-~· ' ' 95 5.59E-01 1.46E.Qt 3.89E.Q1 1.36E~oo 1.24Et07 4.B7E-02 1.24Et07 6.23E-D1 1.57E-OI 6.03E·17 1.60E.(I1 6.03E-11 3.00E+03 ·9.64E·OI 1.20E·13 l.tOE-16 5.13E.QI 1.32E•07 1.70E-11 O.OOE+OO I.OOE+OO 5:19E-03 ~.OlE-01 "' -~· ' , 
" 5.01E-01 3.56E-02 5.00E.Q2 1.20£-1-00 8.48E+06 5.13E.Q6 e.sse .. oe 2.96E-o1 6.09E.Q2 4.19E·19 8.57E·02 4.17E-19 3.00E+03 -1.23Etoo 1.16E·13 4.79E·15 8.82E.Q1 111E+07 3 98E·14 O.OOE+OO 1.00Et00 682E·03 4.76E-01 509 

-~· ' , 
" 4.94E-(11 8.37E-02 4.34E.Q1 1.19Et00 8.\0E+OO 3.35E-OI 8.19Et06 9.12E.(I1 1 .SOE.Q1 5.63E·16 1.ne-o1 5.62E·16 3.00E+03 ·8.88E-01 1.02E-13 4.57E·13 4.49E-01 1.43Et07 3.02E-11 O.OOEtOO I.OOE+OO 5.36E·OI I.IIE-06 '" -~· ' ' 77 5.30E-01 1.48E.Qt 6.64E.Q2 1.28CtOO 1.00Et07 6.0f1E.Q5 1.02Et07 2.90E-D1 2.01E-01 8.13E·19 2.16f·01 D.13E·19 3.00E+03 ·7.13E·OI 1.ME·13 2.75E-16 3.17E.Q1 1.24Et07 1.20E-11 O.OOE+OO 1.00E+OO 4 9.5E-OO 4.5-1E-o1 5U -~· ' , 
" 5.46E-01 4.221;.-02 521E.QI 1.32E•00 1.13Et07 222E-(11 1.1:lft07 6.00E-o1 6.91E-(12 1.32E-14 6.66S·02 I.32E·14 3.00Et03 ·9.48E-(11 1.16E·13 1.32E·I4 5.06E-01 1.15Et07 4.47E·IJ O.OOE+OO 1.00E+00 I 32E-03 6.32E-01 "' Down-dip ' , 
' 4.91E-(11 9.61E-()2 2.66E-o1 1.18Et00 7.92E~06 8.99£-01 8.01E+06 8.99E.(I1 6.77E.Q2 7.24E·16 9.32E-02 7.24E-16 3.00E+03 ·1.28Et00 1.17E·13 1.66E·14 9.73E.QI !.2BE+{J7 7.06E-14 5.84E.Q1 1.42E-07 5.84E·OI 1.38E-07 5>3 """"""" ' 

, 
" 5.10E-01 5.75E-02 2.76E.Q1 1.23EtOO 8.93Et06 2.69E.Q5 8.9e.Et06 3.61E-DI 1.03E-01 2.22E·19 1.27E.Q1 2.14E·19 3.00E..o3 ·1.29E+OO 1.23E-13 1.91E·14 1.o1e..no 1.5JEt07 1.86E·12 O.OOE+OO 1.00Et00 3.71E-o4 7.37E-01 5" Down-dip ' , 70 5.07E-01 4.&31:.()2 4.24E.Q1 1.22E+{J0 8.77E+06 1.09E-05 8.69Et06 4.45E-o1 2.26E-OI 6.17E-20 2.39e-o1 6.17E-20 3.00Et03 ·1.28Et00 1.22E-13 I.OOE·16 9.91 E.Q1 1.29E+07 5.MIE-14 O.OOEtOO 1.00E+OO 4.43E-06 9.21E.Q1 5>5 Do~ .... ' , 
" 5.15E-01 1.3BE-o1 3.34E.Q1 1.24Et00 9.08E+06 4.17E-07 9.20E+06 3.46E-01 3.82E.Q2 3.16E·18 S.2JE-02 3.16E-18 3,00E..n3 -t.33Etoo 1.26E·13 5.50E·16 1.00E+OO 1.34Et07 2.09E:·12 O.OOE~OO 1.00E+OO 2 8<1E.Q7 9.57E-OI "' 0o'll'!1-d_, ' 

, 78 5.91E-01 4.93E-02 1.51E.Q1 1.47Et00 1.S2Et07 3.42E.Q2 1.53.£+07 6.67E.(I1 2.38E.Q1 7.83E·11 1.ooe-ot 2.46E·15 5.00E..n3 ·1.06Et00 1~E-13 6.32E·17 6.28E.QI !.4BE+07 1.07E-12 O.OOEtOO l.OOE+OO 1.59E-OI 6.61E-02 '" """"""" ' ' " 5. 78E.QI 3. 11E-02 1.73E.Q1 1.42EtOO 1.41Et07 2.3BE-07 1.41Et07 6.55E-01 6.43E-02 4.38E·14 6.22E.Q2 3.72E·14 6.00Et03 ·1.33E~oo 1.45E-13 1.66E·16 1.06E+OO 1.18E..n7 1.3SE-11 O.OOEtOO 1.00Et00 1.36E-01 8 86E-02 5>8 Do~ ... ' 3 " 5.89E-01 1.06!;-o! 3.40E.Q1 1.46E+00 1.SOE..n7 8.62E.Q2 I.SOEt07 6.63E-o1 7.60E-02 1.49E·13 6.17E·02 3.31E·14 5.00£+(13 ·1.09Et00 1.35E·13 6.17E·16 6.69E.Q1 112Et07 5.25E·12 O.OOEtOO I.OOE+OO 7, 11E-D2 1.05E·01 5>9 Down-dip ' 
, 

" 6.53E-OI 5.05E-02 2.04E-D1 1.34Et00 1.19E ... 07 9,49E.01 1.20E+07 9.49E-01 8.09E-(12 5.13E·14 8.47E-D2 5.13E-14 5.00E+{J3 -9.31E-o1 1.11E·13 1.74E·15 4.89E-01 1 36E+07 4 57f-13 7.81E-01 3.78E-09 7 8\E-01 3.75E-09 '" Do~<Oo ' 
, 

" 5.70E-01 1.-42E-o1 2.97E-(12 1.4CE.+00 1.33Et07 1.61E·02 1.33£+(17 5.52E.QI 2.00E.Q1 3.47E-15 1.95E.Q1 1.41E·15 5.ooE..n3 -1.23E+OO 1.37E-13 2.00E·16 6.94E-o1 1.25E+{J7 1.4SE-12 O.OOEtOO 1.00E+OO 1.02E-o1 7.37E-02 52> Do~ ... ' ' " 5.62E.Q1 1.fl2E-01 2.11E.Q1 1.37Et00 1.28Et07 4.05E..06 1.27Et07 8.5BE-D1 8.22E-02 1,30E·13 5.59E-02 7.7'6E-14 5.00Et03 ·1.29E~oo 1.38E·13 2.19E-15 l.01E+OO 1.10Et07 3.90E-12 O.OOEtOO 1.00E+OO 4 B!E-o1 3.13E-04 522 Do'll'!l·dlp ' , 
" 5.26E-01 2.03E-02 2.35E.Q1 1.27E+OO 9.82Et06 3.52E-06 9.19E+06 8.98E-o1 4.72E.Q2 1.59E·17 6.29E-02 I.S9E·17 5.00E+03 -1.41Etoo 1.34E·13 1.45E-14 1.26E+OO 1 51Et07 1.t5E-11 o.ooe~oo I.OOE+OO 1.57E.(I1 7.89E-02 "' Do~ ... ' , .. 5.45E-01 1.12E-o1 1.61 f-(12 1.32Et00 1.12E..n7 7.51E-06 1.13E.+07 8.67E.Q1 1.30E.Q1 1.19E·13 t.30E.Q1 1.16E·13 s.ooE..n3 ·1.17Et00 1.2BE·13 3.80E·16 7.63£-QI !.3BE+07 f_12E-12 0.00Ef00 1.00E 1-00 6.38E-OI 6.27E·1D '" 

_..., 
' ' .. 5.46E.Q1 4.SBE.ro 1.65E.Q1 1.32Et00 1.13E..n7 1.61E..01 1.13E.+07 9.94E-01 2.04E-(11 8.31E-15 2.10E.Q1 6.31E·15 s.ooe.o3 ·1.29E~oo 1.32E-13 o.nE-16 9.95E-D1 1.44Et07 1.78E-12 O.OOEtOO 1.00E+OO 9 71E.OI I.B7E-08 525 Do~ ... ' ' " 5.40E-01 8.981;;..()2 4.08E.01 1.3\E+OO 1.00E+{J7 9.09E.Q1 1.10Et07 9.09E-ol 7.83E-02 1.26E-14 8.80E-02 1.26E-14 5.ooE..n3 ·1.29Et00 1.31E-13 9.33E-15 9.99E.Q1 1.47Et07 4.07£-13 5.40E.Q1 2.01E.(I8 5.40E.(I1 1.86E.Q6 
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1997 E~cation Calculation: Replicate One Direct Brine Release Vectors e 7113/97 
....., - - ~-~ ..,_ ·~ .,_ ~ ,_ "'"' ..... - ~- -~· GooRa•ir<rl ..... ~ """a,oR.oB ...... M -- Q~<.~l\olo ~~· ~- ~- p, ........ Sll!urBiico, p,,, ..... ~ -~ -~ 

&- - ~- P-..c.d(rol "- - Po....r5 ,_, -Pooo Prti,.UNI(P~) P==) p,._uo(Pooj """' 
,.,.,, 

~ .. Ro&(m':llo) (rtll!rrWo) Ralo (m':l/o 1 Com•m Wwll ,_...., 
~· 

( .... 3) 

·~· 
I'BnoiS(Po) 

(hodlon(- P ..... O(Po) 
(holicn)oftoo! - ~~~~ .. "-Alm"'3o'') , . ., --WI - obrblawoul - I~AO!Ion\ 

(m"::) ~ to ' '"· Scon. ,~. fBHI'2 FBHP4 BHP ABAN limo BRINE:FLW GASFLW MAX_BRN MAX GAS LGR MET BRINE_BC CIAS RATE GASOUT BRINEOUT BAIN REL BAN PRESS SATBANs BANPRESO SATBRNO WASTE: PV TOT BAIN " • ·; o:C:~~ 7:~~:g~ ;:;:~: ~:::~::: ;:~~~~ :.~~~~ ;:~~~~ ::;!E.()6 ,:~~:g~ ~::~~~ ::~~~~ ~:;:~~ a:~~:~~ :::~::: :::~:= ::~~~~: ::~~:g: ~::~E:O, 7:~~:: :-~~~:~: 
.,, """""• ' ' .,, 

""""'" ' ' " 2.61E+1JS 8.02E+08 8.02E+06 2,68E+OO 2.111:-os 2.03E~S 4.30E.(I5 2.03E.OS I.S6E+1l6 O.OOE+OCI 6.20E~ 4 15E+OO 6.46E+OO 6.:].4E+00 9.36Et-08 8.51E-01 9 :l7E+06 1.12E.{IJ 7.:lOE+04 :l.I6E+04 "' 
_.., 

' ' " o.ooe.oo 8.00E+06 8.0BE+06 2.68E+OO U8E.os 2.BSE-<J4 4.20E-05 3.22E-G4 8.20E+04 O.OOE+OO 8.68E-01 7 55E+Oi 6.19E.oo 6.07E+00 9.~6E+Ofl 8.39E-01 7.48E+06 1.55E-06 6.61E+Il~ 1.87E+04 "' 
_..., 

' ' " 2.~8E+OS B.OIE-+06 8.01E+Ofl 2.88E+OO I.~E::-05 :1.01 E-05 :l.69E-05 :l.OIE-05 1.18E+08 O.OOE+OO li.17E-02 5 IOE+OO 5.67E+OO 5.75E+DD 9.53E+08 8.50E-01 9.45E+06 2.54£.{11 7.:l5E+O~ :l99E+04 "" -... ' ' ' O.OOE+OO 2.22E+06 2.22E+06 2.68E+OO 1.94E-05 3.12E..02 5.11E-05 1.16E-<JI 5.92E+02 O.OOE+OO 9.ME+01 9.91E+OO 5.86E+OO 5.75E+00 6.70E+06 8.02E-01 9.17E..OS 1.55£.{15 7.24E.o4 1.62E_.04 "' 
_..., 

' ' " O.OOE+OO 8.04E+06 6.04E..OS 2.68E+OO 1.89E-o5 2.08E-04 :l.GOE-05 2.08E-O~ 1.~1E-+Il5 O.IXE+OO G.:lSE-01 4.15E+D1 6.8JE+OO 5.71e .. oo 9.94E+06 6.46€-<JI 9.87E+06 1.:l6E.{l1 7.52E.o4 2.4:lE+04 "" 
,.~.., ' ' " 2.901!+05 8.00E.+06 8.15E+08 2.88E..OO 1.72E-05 1,55E-05 3.83E-05 l.S.SE-05 1.~8E+06 o.ooe .. oo ~-74E-0:2 3.60E+00 5.34E+OO 5.23E+OO 9.15E+08 8.94E.()1 8.96E+D6 2.16E.{l1 7.15E+04 2.81E+04 "' 
,.~.., ' ' " O.OOE+OO 6.02E+Q6 8,02E+D6 2.88E+OO 1.54E-05 1.11E..05 3.69E-o5 l.llE-{15 1.97E+08 o.ooe .. oo 3.38E-02 2.43E+OO 4.78E+00 ~.69E+00 9.13E+06 9.24E·01 6.91E+06 2.29£.{12 7.12E+04 2.39E_.04 '"' ,..,..., 

' ' 
,. o.ooe .. oo 7.97E+06 7.97E+08 2.88E+OO ·-~Gf:-(15 1.1HE..O~ :l.74E-o5 3.76E-(14 8.24E .. o4 o.ooe..oo S.BIE-(11 5.~5E+01 4.49E .. oo 4.40E+00 6.89E+06 9.35£-QJ 8.96E+00 :l.94E-(J~ 7.11E-+04 1.81E+04 '" -.... ' ' 77 D.OOE+OO 6.18E+06 8.16E+06 2.88E+00 1.46E-05 5.4-tE--03 3.10E-(15 1.12E-02 2.89E+03 o.ooe.,oo 1.66E+01 1.88E+03 4,46E+OO ~.37E+OO 6.39E+08 7.40E-01 8Jl9E+06 2.65E.{l3 8.72E+04 13-'IE+fM "' Dawn-dip ' ' 72 o.ooe .. oo 7.99E+08 B.D5E+06 2.88E+OO 1.46E-(15 1,:l9E--04 3.3-'lE-os 2.66E--04 1.09E+05 o.ooe.oo ~.25E.()I ~-D7E+01 4.43E+00 ~.3-'IE+DO 8.91E+06 9.23E·OI 8. 1~E+06 5 09E--(H:I 6.90E+G4 I 77E+04 '" """""" ' ' " O.OOE+OO 7.95E+06 7.96E+Oe 2.88E+00 1.35E-(15 2.32E--04 3.36E-05 ~-2~E--04 8.19E+O~ o.ooe .. oo 7.09E-01 6.BBE+01 4.25E+OO 4.17E+00 8.92E+08 8.98E-01 6.4:lE+06 :l.82E-03 6.12E+04 1.99E+04 ,., ,..,.,. ' ' ZD o.ooe .. oo 7.71E+06 7.71E+06 2.88E+OO 1.37E-(15 8 B7E-Ool 2.61E-(15 1.30E-03 1.6-tE-+04 O.OOE+OO 2.71E+00 2.54E+02 4 16E+OO 4.08E+OO 9.05E+08 B.IBE-01 g_01E+06 1.15E-(13 7.14E+04 1.55E+fM "' -·· ' ' " O.OOE+OO 7.29£+()6 7.29E+06 2.88E+00 1.46E:-(J5 1.26E-03 2.21E-o5 2.S6E--D3 9.75E+OO O.OOE+OO 3.85E+OO 3.92E+02 3.83E+OO 3.7~E+OO 6.25E+06 8.24E-01 8.26E+06 l.:lOE-(11 6.76E+04 3.18E+D4 "' Down--d~ ' ' " O.OOE+OO 6.97E+06 6.97E+06 2.88E-t00 1.21E-(J5 2.24E.OO 3.19E-05 5.66E--03 5.42E+O:l o.ooe..oo 6.84E+OO 6.99E+02 3.79E..OO :l.71E+06 8.20E+06 8.5SE-<l1 7.16E+06 OBE-05 6.34E+04 1.83E-104 "' ,.~..., ' ' " O.OOE.I-00 7.2.2E+-M 7.22E+OEI 2.88E+OO 1.13E-t>5 1.&4E.o:J 2.58E.fJ5 3.36E--€13 1.03E.+03 o.OOE. .. oo 5.02E+00 5.00/!4'(12 3.57E+OO 3.50£-1-00 B.SlE+-06 7.89E-<Jf 7.98E+06 9.07E-<l2 6.67£+04 2.09E+D4 "' Down--dip ' ' 
., O.OOE+OO HI9E+06 7.69E+06 2.88E+OO 1.01E-05 2.28E--04 2.52E--o5 4.9QE-{14 ~.57E+Il4 0.00€+00 6.94E-{11 6.92E-+Il1 3.16E+OO 3.10E+00 6.55E-+Il6 9.o:3E-Oi 7.4-4E+D6 6.95E.()2 6.48E+04 2.29E+04 "' Down--dip ' ' 97 2.29E+05 B.OIE+OO 6.02E-+Il6 2.e.&E+OO a.nE--os 1.98E--06 1.64E--05 1.96E-o6 s.ooe .. os O.OOEtOO 5.05E--03 07E.()1 2.65E+00 2.SOE+00 6.66E+06 9.14E-GI 8.54E+Ofl 3.83E-{11 8.92E+04 4.+4E~04 410 Down-dip ' ' 
,. o.ooe..oo 6.98E+08 U8E..oe 2.88E+OO 7.00E-(16 1.4BE.OO 1.75E-o5 2.9QE--o3 5.29E•o:3 O.OOE+OO 4.SOE+OO ~.57E+02 2.42E+OO 2.37E+OO B.OBE+OB B.OOE-G! 7.09E•OB t.ssE-oe 629E+04 14BE+G4 "' 

,.,.,. 
' ' 

., 2.48E+05 6.o:3E+06 8.04E+06 2.68:E+00 7.67E-08 t.49E-05 1.84E.{l5 2.75E-05 5.~7E+05 O.OOE+OO ~.63£.{12 4.36E+00 2.3ae~oo 2.3-'IE+OO 8.48E+06 9.12E·OI 8.16E+06 1.16E-<J1 6.75E+04 272E~04 "' Down-dip ' ' " O.OOE+OO 7.51E+Cl8 7.53E+06 2.88E•OO 4.96E-{18 4.48E.()4 1.17E-(J5 6.87E-<J4 1.16E+04 O.OOE+OO 1.37E+00 1.37E+O.Z 1.59£+00 I.SBE+OO 8.15E+06 8.77E·01 e.ose.oa 1.84E-05 6.66E-+04 1 StE>04 "' Down-dip ' ' "" O.OOE+OO 8.02E+06 8.05E+06 2.86E+OO ~.6-IE-{16 1.S2E-o5 I.OOE-{15 2.8QE-05 3.34E+05 O.OOE+OO 4.85E-{12 4.43E+OO 1.48E+OO U6e .. oo 6.38E+06 9.13E-Oi 6.4BE+06 1.97£.()4 6.09E+04 1 D<IE+04 '" 
,.,.,. 

' ' 50 O.OOE+DD 7.83E+06 7.1HE+06 2.88E..OO 1.73E--08 5.12E-05 3.~~E-{16 e.ese--os 3.SSEt04 o.ooe .. oo 1.56E.{l1 1.52E-+Il1 5.39E-01 5.29E-{11 8.04E+06 8.73E.()J 7.22E+Ofl 1.15£-(14 6.33E+04 1.55E+04 "' 
,.,.,. 

' ' .. 3.32E+05 2.82E~5 2.82E+05 I. IOE+OI 2.43E-{17 4.41E-01 1.26E-06 1.06E+01 3.69E-01 O.OOE+OO 1.35E+03 9.05E+05 3.34E-01 3.15E-{11 ~.06E+06 3.52E-<Jl 1.12E+07 2.16E-01 s.06E+04 2.96E+04 "' """"'" ' ' " O.OOE+OO 2.44E+Q5 2.44E+OS 1.10E+01 2.60E-G7 1.46E.()1 9.06E-{17 5.8QE+OO 8.20€.01 o.ooe.oo ~-~6E+02 3.41E+05 2.79E-G1 2.77£-{11 2.76E+06 6.22£-{IJ 9.36E+Ofi 2.96E.()1 7.31E+04 3.8oiE+fM "' """"'" ' ' " O.IXE+OO 2.38E+(I5 2.38E~OS I.IOE+Ot 1.09E--07 l.SZE-ol 7.26E--o7 6.19E..OO 4.05E-01 O.OOE+OO 1.94E+02 4.05E-+Il5 1.64E-01 1.59£-(11 3.07E+06 3.77E.{lt 6.96E+Ofi 6.99£-(13 7.11E+04 7.23E+Il3 "' """""" ' ' " O.OOE+OO H4E+Q5 3.+4E+05 I.IOE .. ot 3.52E-12 I.I~E-01 1.4DE·11 9.5-<IE+OO 1.45E-05 O.OOE+-00 3.~6E-+Il2 3.S9E~ 5.21E--06 5.05E-08 2.19E+06 5.33E-{IJ 9.66E+06 1.51E-01 7.42E+04 1.114E+D4 "' 
_..., 

' ' 56 O.OOE+OO 4.59E+Q5 4.59E+05 1.10E+01 1.78E-12 5.00E.{l1 1.12E-11 2.~0E-+Il1 2.08E-o6 o.ooe..oo 1.53E+03 U:8E+06 2.66£.()6 2.56E-{16 ~.06E+06 1.4-4E.{lt 1.35E+Il7 1.04E--01 8.99E+04 I.OIE+fM .., ,.~..., ' ' " O.OOE+OO 5.:13E+06 5.33E+06 1.10E+01 9.53E-os 9.67E.{l2 2.22£.()4 2.-tSE-01 9,70E+02 O.OOE+OO 2.92E-+Il2 1.0.ZE~ 992E+01 9.34E-+Il1 1.4-3E .. 07 7.97E-01 1.00E+07 7.97E--o2 9.67E+04 4.47E+04 "' 
,..,..., 

' ' " o.OOE+OO 1.+4E+06 1.+4E+06 1.1DE+01 8.20E-o5 1.12E-{11 1.25E.()4 5.17E--Q1 5,71E+02 O.OOE+OO 3.42E+02 1.20e .. os 6,8:lE+01 8.~0E-+Il1 I.OIE+07 7.62E.{lt 1.30E-+Il7 1.67E--01 8.81E+04 3.43E+fM "' Down-dip ' ' .. 3.90E+05 1.30E+06 1.30E+06 I.IOE .. ot 5.28E-05 8.07E-{12 1.63E--04 6.31E--o1 5.64E+02 O.OOE+OO l1.46E+O.Z 1.05E•05 5.90E+OI 5.82Eo01 6 19E+06 7.62E.{IJ 1.12E+07 1 D:lE--01 8.07E+04 :l.79E+04 '" Do""n-dip ' ' " O.OOE+OO 2.5:l£ .. 05 2.5:lE+D5 1.1DE+01 s.asE-o5 2.2UE·OI 1.40E--Q4 1.43E+00 2.16EtD2 O.OOE+OO 8.89E+02 2 1ee .. os 8.00E+OI 5.81E+01 7.84E+06 6.9BE-OI 1.23E+D7 2 ~1E--o:l 8.67E+04 2 :lDEt04 ... ,.., . ., ' ' " 3.83E105 ~.3M:+05 4.35E+05 1.10E+01 3.11E-05 1.29E.()1 1.10E.()4 7.76E-01 2.3:lE+D2 O.OOE+OO 3.92E+OZ 1.66E+05 :l.87E+01 3.80E+01 9, 16E+08 6.17£-{lj 1.21E+07 ~ 67E--o2 8.~1E+fM 2.42E+04 "' Down-dip ' ' .. O.OOE-+00 8,00E+Q6 8.00E+06 2.BSE+Oo 1.32E-(14 1.77E-{15 1.85E--04 1.17E-os 1.07E .. D7 o.ooe.oo 5.39E-02 3.25£+00 3.46E+DI 3.38E-+Il1 1.25Et07 6.66E-{11 1.26E+07 1.71E-05 8.63E+04 3.52E+04 "' """""" ' ' " O.OOE+OO 2.63E+OS 2.83E+05 1.10E+01 2.37E~ 6.~6E.()2 l.roE--04 9.95E-01 2.27E+02 D.OOE+OO 2.58E-+Il2 1.38-E-+05 3.14E+01 2 94E+01 6.90E+06 7.33E-{Ij 1 .23E+07 8.~9E-o5 8.49E_.04 1.61E+04 '" Do:norn-dlp ' ' .. O.OOE+OO 9.04E+06 8.04E+06 2.88E..OO 9.on:-os 1.62E-{14 1.37E-Ool 1.62E--04 6.65E+05 o.ooe .. oo •. 96£--01 3.65E+OI 2.42E+01 2.37E+01 1,16E+07 6.69£.()1 1.18E+07 3.6-tE-02 8.29E+04 2.57E+04 "' Down-dip ' ' " 7.99E+06 7.99E+()6 7.99E+Ofi 2.68E+OO 8.02E-05 2.27E-<16 1.29E-04 2.27£.()6 5.20E-+Il7 o.ooe .. oo 8.92E--03 4.19£-()1 2. 17E+D1 2.12E-+Il1 1.08E+07 BABE-{11 1.09E-+Il7 9.49E-<11 7.95E+O-'I 7.54E+M "' Down-dip ' ' " 7.99E+06 7.99E+08 7.99E+06 2.68E+OD 5.7:lE-o5 7.01£-{15 UIE--04 7.01E-OS 1.24E+06 o.ooe .. oo 2.14E..01 1.32E+01 1.6.1E+01 1.60E-+Il1 1.11e .. o1 9.10E-{11 1.12E+07 7.58E--o1 8.05E-+04 6.8oiE+D4 '" Down-dip ' ' " O.OOE+OO 1.22E+06 1.22E+06 6.00E+OO 1.7BE-05 3.25E-(12 6.31E-05 2.08E-01 5.02E+02 O.OOEtOO 9.91E-+Il1 3.13E .. 04 1.57E+01 1.~6E+01 7.01E+06 7.83E.{l1 li.01E-+Il6 1.1BE--03 7.08E+04 1.56E+04 .,, ,.~ ... ' ' " 7.99E+06 7.99E+Q6 7.99E+06 2.66E+OO 5.88E-OS Q.3SE--o7 7.35E--05 9.3!.E-07 8.28E+07 O.OOE+Oil 2.85E-<J3 1.83E--o1 1.S2E+01 1.~6E+01 9.75E+06 9.09E.{lt 9.72E+06 8.78E-<11 7.47E+04 6.83E+04 .., 
"""""" ' 3 .. o.ooe..oo B.OOE-+06 6.00E .. 06 2.88E+OO 3.881:-4)5 1.S&E~2 1.18E--04 ~-6SE--o2 2.30EtD3 O.OOE..OO S.OOE+OI 5.23£+03 1.20E+OI I.IIIE4{JI 9.7~E+06 8.48£-{lf I.OJE-+07 2.68£--06 7.69E+04 1 69E+O<I "' 
,.~..., ' ' 90 O.OOE-+00 3.09E+05 3.09E+05 1.1DE+01 7.00E-o6 ~.96E-(J2 3.69E--Q5 lll.eQE-01 1.00E+02 O.OOE+OO 1.52E-+Il2 1.00E+05 1.00£+01 9.57E•OO 3.83E+G8 6.73E-01 6.29E+06 2.66E-o6 6.67£<-04 1.51E+04 ... ,.~..., ' ' " O.OOE+OO s.48E .. os 5.48E+06 2.88E+OO 2,911;-0S 1.77E-{12 6.09E.()5 5.49E--o2 1.61E+03 O.OOE+OO 5.39E+01 5.soe .. ro a.ase .. oo 6.68E+00 9.81E+06 8.52E.()I 1.ME+07 5.36E--o7 7.70E+04 2.15E+04 "' ,.~ ... ' ' 

., O.OOE.oo 3.oae .. os 3.08E+05 1.toe .. ot 5.86E::-06 8,65E-(J2 3.29E--05 2.0oE+OO 4.611E+01 O.OOE+OO 2.64E+02 1.90E+OS 8.421:+00 8.2.2E+00 ~.23E+Ofl 5.:10£.{11 9.26E+06 3.89E-<l2 7.28E+04 1.6.1E+04 '" ,.~ ... ' ' " O.OOE-+00 8.03E-+1)6 8.03E+06 2.68E+OO 2.o:3E-OS 7.86E-(J5 4.76E-<15 UIE--04 2.78E+06 O.OOE+OO 2.40E..01 2.20E+01 6.11E+OO 5.99e .. oo 9.11S.+06 9.16E-01 9.16E+Ofi 5.92£.()5 7.19E.o4 1.70E+04 .. , ,.~..., ' ' "' 2.89E+OS 6.03E+06 6.04E..OS 2.68E+OO 1.93E-os 7.22E-03 4.93E--o5 1.93E-02 2.6-t£+03 O.OOE+OO 2.20E-+Il1 2.25E .. ro 5.95E+00 5.84E+OO 8.16E+06 7,90E-01 6.60E-+Il6 7.85E-<J2 6.80E+04 2.15E+04 '" ,.~..., ' 3 " O.OOE+OO 2.92E+05 2.92E+05 1.10E+01 3.821;--06 1.25E-{11 2.05E.()5 2.BSE..OO 2.12E+01 o.ooe .. oo 3.83E+OZ 2.49-E+OS 5.29E .. OO 5.01E+00 4.83E+06 4.58E.{IJ 1.02E+07 2.~1E.()2 7.6SE+04 1.19E .. o4 "' 
,..,..., 

' ' 52 5.81E+OS 8.00E+06 8.00E+06 2.68E+OO 1.401;--05 B.OOE-{17 3.:101!--05 8.0SE--o7 2.07E+07 O.OOE+OO 2.4~E--03 1.96£-()1 ~.04E+00 3.!18E+00 8.7BE+06 9.60E-{11 6.76E+06 4.70E.01 6.94E+04 ~-6-tE+O'I ""' -.... ' ' 20 o.ooe.oo 2.70E-+05 2.70E+05 1.1DE+01 2.78E-06 I.OOE-{11 1.31E-<15 1.Q.IE+OO 1.82E+01 o.ooe .. oo 3.22E+02 2. 10E+05 3,82E+00 3.8JE+OO 4.35E+06 4.82E-01 B.39E+06 1.19£.()7 7.32E .. 04 8 96E+03 500 _.., 
' ' " O.OOE+OO 2.47E+US 2.~7E+05 1.10E+01 2.28E-06 9.27E-{12 1.27E--o5 2.31E+OO 1.66E+01 O.OOE+OO 2.83E_.02 1.D<IE+05 3.21E+00 3.19E+OO 3.69E+06 4.94E.{lt 6.56E+Oe 9.42E-<J2 6.641!.+04 1.87E+fM "" 

,......, 
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' 3 ' 7.99E+06 7.!19E+06 7.99E+<16 2.88E..OO l.45E-o5 1.97E-Q6 3.29E-05 1.97E-06 1.14E+<17 O.OOE+OO 6.01E~3 3.92£.(11 4.46Et00 4.37E+<IO 8.91E+<II> 9.o1E~1 8.85E+06 7.62£-()1 6 IIIIE+Ool 5.75£+()<1 "" -·· ' 3 " o.ooe.oo 2.79E+05 2.79E+05 1.10E+01 2.88E-06 6.33E-02 1.70E-o5 1.80E+<IO 2.95E+01 O.OOEt-00 1.93E+02 1.41E+05 4.15E+<IO ~.13E+<IO 3.110E+06 6.84E.(J1 9.28E+06 4.17E-()7 7.27E+04 1.32E+04 '" ""'"""" ' 3 " O.OOE+OO 7.99E+06 7.99E+<16 2.8eE+00 9.BOE-06 1.04E-Oe 2.45E-o5 1.04£-()8 1.30E+09 O.OOE+OO 3.18E-Q5 2.24E-()3 2.89E+<IO 2.63E+<IO 8.46E+06 9.~BE~1 8.43E+06 7.01E~S 6.66£+04 1.75E+IJo4 "' Down-dip ' 3 '"' B.OOE+06 B.OOE+<I6 8.00E+<I6 2.88E+00 8.14E-o6 1.00£-00 1.70E-Q5 1.00E~6 1.28E+07 O.OOE+<IO 3.06E-o3 1,96E-o1 2.50Et-OO 2.~5E+<IO 8.S9E+<16 8.86E-o1 a.&IE+06 7.13f.(J1 6.73E+04 5.31E+04 533 Down-dip ' 3 " O.OOE+OO 2.40E+<15 2.40£+<15 U0E+01 1.0QE-06 1.08E-o1 7.71E~G 4.~1E+OO a.osc.oo O.OOEtOO 3.31E+02 2.74E+05 1.66Et00 1.64E+<IO 3.22E+06 4.04E~1 9.18E+06 1.19E-OO 7.21E+04 736E+03 534 -·· ' 3 " O.OOE+OO 2.57E+<15 2.57E+05 1.10E+01 1.15f.(JG 1.47f.{)j 7.13E-OO 4.67E+OO 5.01E+<IO O.OOEt-00 4.50Et02 3.32E+05 1.66E+00 1.61E+<IO 3.90E+06 3.66E~1 1 C12E+<I7 6.9!:-E-O~ 7.61E+IJo4 7.88E+03 535 -·· ' 3 " O.OOEt-00 2.69E+<I5 2.69E+<IS UOEt01 B.~OE-07 1.32E.{)1 6.50E.(J8 6.40E+OO 3.57E+OO O.OOE+OO 4.tl3E+02 3.78E+06 1.35E+00 1.31 E..OO 337E+06 3.68E-o1 1.07E+07 1.65E.(J2 7.86E+IM 1 15E+04 536 
_..,. 

{ 3 6 O.OOE+OO 228E+<15 2.28E+05 1.10E+01 7.77E-D7 9.05E-o2 5.31E~6 3.49E+OO 5.12Et00 O.OOE+OO 2.76E+<I2 2.33E+05 1.19Et00 1.14E.t00 3.03E+08 4.16E~1 8.57E+06 1.12E-02 6.77E+IM 1.59E+04 "' """""" ' 3 65 o.ooe.oo 2.50Et05 2.&1E+05 1.10E+01 7.112E.(J7 t.6.1E-Q1 4.69E-o6 4.80E+OO 3.0!1E+<IO O.OOEt-00 ~-9lEf02 3.71E+05 1.15e .. oo t11E+OO 3.r.IE+06 3.511E..01 .0.8lf+06 2. 12E-07 l.52f+D4 6.l5E+03 "' Down-dip ' 3 "' O.OOE+OO 2.35E+<IS 2.3&E+05 1.10E+01 6.42E-07 1.19E.(J1 3.60E-06 3.19E+OO 3.40E+00 O.OOE+OO 3.62E+<12 2.75E+05 9.36E..01 9.11E~1 3.50E+<I6 3.07E~1 9.13E..OS U9E-Q7 7.16E+D4 6.9BE+03 "' -·· ' 3 ,. O.OOE+<IO 2.19E+05 2.20E+O!:o 1.10Et01 4.61E-07 9.99E..02 3.18£.(18 3.93E+OO 2.74EtDO O.OOE+OO 3.115E+02 2.57E+05 7.06E-Q1 6.B9E-01 2.90E+08 3.18E~1 B.41E+06 4.35E-OO 6.62E+D4 5.25E+03 '" ""'""'" ' 3 90 O.OOE+<IO 2.31E+05 2.31E+05 1.10E+<I1 3.88E-o7 8.67E-o2 2.94£-06 4.17E+OO 2.4BE+<IO O.OOE+OO 2.65E+02 2.52E+05 6.25E-Q1 6.1BE-01 2.67E+<I8 4.86E~1 9.02E..OS 1.~6E-OO 7.07E+<14 1.01E+04 '" """""" ' 3 84 O.OOE+OO 2.21E+05 2.21E.t05 1.10E+01 3.59E-Q7 1.07E-ot 2.47E-o6 4.20E+OO 2.01E+<IO O.OOE+<IO 3.27E+02 2.71E+05 5.48E-D1 5.33E-o1 3.00E+06 2.6.5E~1 8.3-te.oe 5.96E-08 6.60E+D4 6.51E+03 '" """""" ' 3 ., O.OOE+<IO 2.70EM 2.70£+05 1.10E+01 1.34E.(l] 1.61E-D1 9.61E-o7 6.93E+OO 4.68E-01 O.OOE+OO 4.90Et02 4.5o4E+05 2.12E..01 2.<18E-01 3.28E+06 2.69E~1 1.06E+<I7 4.73E-05 7.82E+D4 4.99E+03 "' """""" ' 3 " O.OOE+OO 2.66E+05 2.66E+<IS 1.10Et01 1.71E-07 2.45E-o1 4.88E.(J7 7.81E+OO 3.5o4E-ol O.OOE+OD 7.~7Et02 4.55E+05 1.61E-Q1 1.61E-01 3.1.0E+08 8.07E~1 9.95E+06 !:o.~BE-02 7.62E+<14 1.76E+<14 "4 Down..:lip ' 3 " O.OOE+<IO 2.66E+05 2.66E+05 1.10E+01 1.04£.(17 1.72E-Q1 ?.BSE-07 8.22E+OO 3.53E-01 O.OOE+OO 5.23E+02 4,51E+05 1.59E~1 1.68E-D1 3.18E..OO 3.21E..01 1 04E.o7 ~-94E-02 7.71E+O~ 1.27E+04 545 _..,., 
' 3 " O.OOE+<IO 2.7&E+05 2.75E+05 1.10E+<I1 3.28E-09 8.86E-Q2 3.21E-o8 7.26E+OO 1.77E·02 o.ooe .. oo 2.70Et02 3.32E+05 5.88E.03 5.65E-03 2.10E+06 3.97E-01 9.21E+06 2. 1:\E-02 7 24E+04 1.~6Et0~ 545 Down·dip ' 3 " O.OOE+OO 3.62E+06 3.62E+06 1.10E+<11 9.33E-05 1.05E·01 2.25E.o.t ~ 49E-01 9.71Et02 O.OOE+<IO 3,21E+02 1.()9£+05 t.(I{;E+02 9.97E+01 I 10E+07 7.86E~1 139Et07 1.53E-07 920E+04 2.06Et04 54' Down..:lip { 3 " D.OOE+OO 2.!>4E+06 2.0o!E+08 1.1!JE+<11 8.74E-05 3.17E~1 2.13E-04 7,99E-01 3.12£+02 O.OOEtOO 9.66E+02 3.D4E+05 9.50E+01 8.80Et01 1.~1E+07 7.41E..(I1 1 .46E+07 5.55E.o3 9.82E+O~ 3.63E+D4 "' 

_..,. 
' 3 .. 7.99Et06 7.99Et06 7.99£+<16 2.11!1E+OO I.SIIE-04 1.54E~5 2.57E-04 1.5o4E-05 1.52E+07 O.OOE+<IO OOE-02 2.82E+OD ~.27E+01 4.17E+01 1.31E+07 9.~8E-01 1.35E+07 9.49E-01 9 05Et04 8.58E+O~ 548 -·Op ' 3 " O.OOE+OO 5.16E+<IS 5.16Et05 1.10E+()I 4.0!1E~5 8.63E.(J1 6.86E-O!:o 3.~5E+<IO 4.61E+01 O.OOE+OO 2.69E+Q3 9.00Et05 4.07E+<11 3.87E+01 1.17E+07 6.73E-ot 1.46E+07 2.73E-OO 1.00E+D5 1.9~E+04 "' 

_..., 
' 3 " O,OOE+OO 7.99E+08 7.99E+06 2.88E+OO &14E.(I5 1.nE~1 2.24E-04 1.79E-07 5.38E+<IB O.OOE+<IO 5.40E-04 4.41E-D2 2.36E+<11 2.31E+OI Ul!IE+<I7 9..o4E-01 1.16E+<I7 1.57E-D1 8.23E+04 4.13E+D-4 '" 

_..., 
' 3 " o.ooe..oo 8.00E+<16 6.00E+06 2.11!1E+OO 7.1ME-o5 1.33E-D5 1.20E-04 1.33E..05 9.0o!E+06 O.OOE+<IO 4.06E-02 2.36E+00 2.12E+<I1 2.07E+OI I.IOE+<17 8.gaf-Q1 U1E+<I7 1.95E-06 8.04Et0~ 1.9BE+04 "' Down-dip ' 3 " O.OOE+OO 7.23Et06 7.23E+06 2.11!1E+OO 6.2BE-Q5 1.62E.(J2 1.51E-04 3.70£.(12 3.~3E+03 O.OOE+OO 555E+01 5.62Et03 1.92E+<I1 1.89E+01 1.35E+<17 7.62E-01 1.38E+<I7 8.54E.OS 9.15Et-{)4 2.63E+04 553 Down-riP ' 3 " o.ooe.oo 7.99E+06 7.99E+<16 2.88E+OO 5.87E~5 2.!>4£.(15 1.45E-04 2.D4E-D5 4.68E+<16 O.OOE+OO 6.21E.(J2 3.88£+00 1.76E+<11 1.73E+01 1.14E+<17 9.43E-01 1.17Et07 3.98£-05 8.27E+04 2.02E+04 554 Down-riP ' 3 " 7.~E..os 7.99E+OB 7.99E+06 2.88E+00 4.63E-Q5 3.57E-05 8.86E.OS 3.57E.{)5 1.B9E+06 O.OOE+OO I.Cl!IE-01 8.62E+00 1.31E+<11 1.29E+01 1.05E+07 9.11E-01 1.05E+<17 6.53E-DI 7.80E+D4 5_Q8E+<14 555 Down-dP ' 3 44 O.OOE.tOO B.OOE+<16 B.OOE+<I6 2.88E..OO 3.62E~5 2.50E-o7 4.93E-05 2.50E..07 2.14E+<18 O.OOE+OO 7.62E-<14 4.~5E~2 .0.48E+OO 9.26€+00 9.31E+<16 8.90E-01 9.28E+<I6 1.8'1E-D4 7.27E+D4 3.25E+<14 558 Down-dip ' 3 " O.OOEtOO 3.01E+<15 3.01E+<15 1.10Et01 s.aae-oe 8.72E-<l2 3.38£.(15 2.26E+OO ~.4-4E+<I1 O.OOE+OO 2 66E+<12 1.84E+<15 8.19E+OO 7.P8E+00 4.06E•06 5.37E-01 9 32E+06 1.19E-06 7.20E+0~ 9.97E+03 '" Down..-Jp ' 3 48 o.ooe.oo 8.39Et06 6.39Et06 2.81J.E+00 l.BBE-05 5 56E-Q3 5.54E.{l5 uoE-o2 3.36Et03 O.OOE+OO 1 70E+01 1.7~E+03 5.85Et00 5.74E+DO 8.1BE+08 s58E.ot 8 43Ei06 7.97E-06 6.6-!E<O~ 1 47E•04 "' Down·dlp ' 3 ' e.ooe.o5 B.OOE+08 8.00E+06 2.88E+00 1.79E-os 3.71E-06 ~.OBE.{l!i 3.71E·08 7.06Et06 o.ooe .. oo 1.13E~2 7.22E~1 5.51E+00 SAOE+OO D 12E-106 9.01E·01 9 07E+Ofl 6.9BE-01 7.14Ei04 5.63E+04 "' Down-dip ' 3 " O.OOEtOO 2.~5Et05 2.45E+05 UOE+<II 2.50E-08 9.53£-02 1.30E-o5 2.09E+<IO 1.84E+<I1 O.OOE+OO 2.91E+02 1.06E+05 3.42E+00 326E..OO 3.9-'IE.OO 4.36E-01 8.52Et06 1.64E-04 6.69E+0~ 7-'19E+03 "" Down-dip ' 3 "' o.ooe .. oo 2,36£+<15 2.36E+05 1.10E+01 1.68E-06 9.04E-02 8.ose-o8 1.75E+<IO 1.27E+()1 O.OOE.tOO 2.76E+<12 1.62E+<IS 2.3.2£+00 2.28E+<IO 3.78E+<I6 4.5SE-01 8.37£+06 1.79E-07 6.59E+04 7.60E+03 5" """""" ' 3 " O.OOE+OO 2.49E+<15 2.49E+05 UOE+<It 1.52E-06 1.41E-DI B.22E-Q6 3.~1E+OO 7.19E+OO 0.00€+00 4.30Et02 2.98E+<15 2.14E+OO 2.06E+<IO 3.96E+06 4.02E-01 9.43E+<I6 1.29E.OO 7.33E+<I~ 7.4-<IE-+03 "" """""• ) 3 .. O.OOE+OO 2.21E+<15 2.21E+<15 l.IOE+<II 1.08£.(16 9.78E-02 5.52E~6 2.30Et00 7.12E+00 O.OOEtOO 2.98£+<12 2.10E+<15 1.49E+OO 1.48E+00 3.32E+<16 5.53E-01 8.12E+06 5.!11 E-06 6.42E+<I~ 9.05Et03 "" """""" { 3 ., o.ooe.oo 2.75Et05 2.75E+05 1.10E+01 2.43E-07 1.68E-OI 1.70E..06 6.86E+OO 822E-01 O.OOE+OO 5.12E+<I2 4.&1E+<15 3.81E-Q1 3.65E~t 3.51E..OS 2.83E-01 1.12E+<17 2.25E-05 8.06E+04 S.68E-+03 "" Down-dip ' 3 " O.OOE+OO 3.02E+<15 3.02E+<15 1.10£+01 9.54E~8 1.70E-Q1 9,19E-Q7 1.25E+<11 2.84E-ot O.OOE+OO 5.19E+D2 5.61E+<I5 1.6!\E-ot 1.58E~1 3.00E+<16 2.57E-OI 1.21E+<17 5.00E-03 B.~3E+0~ 6.91E..o3 "' Down-dip ' 3 84 O.OOEt-00 2.50E+<I5 2.50E+<IS 1.10E+<I1 3.30E~B 1.33E-01 2.79£-07 7.67E+00 1.3SE.(J1 O.OOE+OO 4.D7Et02 4.00E+<15 5,41E.(J2 5.22E«! 2.70Et06 1.58E-01 9.13E+06 o.ooe .. oo 7.16E+Ool 3.~1E+<13 "" """""· ' 3 " o.ooe.oo 3.18£+<15 3.18E+<15 1.10E+01 2.98E.08 362E-Ol 2.02E-D7 1.~2E+<11 5.06E-02 O.OOE+OO 1.11E+03 8.72E+05 ~.41E-02 4.33E-D2 4.03E+06 2.32E-01 1.19E+07 4.41E-06 8.38E+04 6.53E+03 "' Down-dP ' 3 " o.ooe.oo 2.81E+<15 2.61E+05 1.10Et01 3.06E-OB 1.83E+OO 7.99E-06 1.05E+<11 1.63E-Q2 O.OOE+OO 4.99E+03 2.31E+<16 3.53E-o2 3.4BE-02 4.42E+<I6 2.03E-01 7.4~E+06 8.35E-07 7.52E+04 3.71E+03 "' Down·d-t:> • 3 ' O.OOE+IJO 3.01E..CS 3.01Et0.5 UQEtOI 4.79£--69 1.42E~l 4.82E.OO U4E+<I1 1.89E-02 0.00€+00 4.:J2Et02 4.9gft05 842E-Ol 8.32E-«3 2.53E+06 2.33E.01 1 D-fE+07 U19E-D5 7.75E+04 !I.ME+03 "' -·· ' 3 " O.OOE+OO 3.s.4E+<I5 3 s.4E+05 1.10E+01 5,99E-10 2.24E-ol 5.34E·09 1.51E+01 1.45E.(J3 O.OOE+OO 6.84E+02 8.73E+05 9.73E~4 9 35E-0-4 2.99E+06 2.18E-01 1.16E+07 1.10E..02 8.24E+04 B.10E+03 ,,. Down-dip ' 3 " o.ooe.oo 3.17E+<15 3.17E+05 1.10Et01 4.17E·11 7.87E.{)2 3.97E-10 1.01E+<11 2.30E-D~ O.OOE+OO 2.40E+02 3.36E+<15 7.74E-o5 7.46E-05 1.B2E+06 4.89E-01 9.31E+06 6.42E-OO 7.28E+04 9.04E+03 '" Oowo<o { 4 40 O.OOE+OO 4.88E+<15 O.OOE+<IO 1.10£+01 6.07E·05 122E-01 7.6.2E.(J5 4.10E-DI 5.47E+<12 O.OOE+OO 3.71E+02 1.16E+<I5 6.35E+<11 6.02E+OI 7.1BE+06 7.49E.(J1 8.81E+<16 1.37E-DI 8.61E+M 2.50E+04 "' Down-dp ' 4 " o.ooe .. oo 7.77E+<16 O.OOE+<IO 2.88E.oo 5.75E~5 2.4BE-03 7.94£-05 5.12E-Q3 1.86E+<I4 O.OOE+OO 7.6GE+00 8.91E+02 1.48E+<I1 1.44E+01 1.14Eto7 8.32E-01 1. 15E+<I7 2.50E.(J1 9.96E+04 4.13E+<I~ "" """""· ' 4 " O.OOEtOO 2.32Et05 O.OOE+OO 1.10E+01 3.95E.OB 2.69E-01 2.10E-D7 6.65Et00 9.9BE~2 o.ooe .. oo 8.21E+02 5.32Et05 5.31£.{)2 5.16E-D2 3.01E+06 211E-OI 8.01E+06 7.02E-02 8.22E+04 B 57E+03 '" Down-dip ' 4 " 3.42E+05 3.3DE+05 O.OOEtOO 1.10E+OI \.34E-OB 4,13E.(J1 9.30E-08 1.69E+01 1.97E~2 O.OOEtOO 1.26E+03 1.02E+08 2.02E-o2 1.97E·02 3.95E~oa 2.12f-01 I 19E+07 \.71E-01 1.02E+05 1.R3E+04 "' Down.dip ' 4 ,. 3 6!>E+05 3.51E+<I5 O.OOE+OO i.iOEtOI 3.32E-10 3.47E-01 2.32E-09 1.56E+01 5.76E-04 O.OOE+OO Ul6E+03 8.58E+05 4.9-iE-()4 4.ME-04 3.49E<06 2.28E-01 1 12E+07 1.99E-01 9.82E+M 1.g9E+04 .,. Down-dip ' 4 "' 2.40E+05 3.05£+<15 O.OOE+OO 1.10E+01 I.D7E~S t.SIE-01 4.11E·OS 1.60£+00 5.B5E+<I1 O.OOE+OO 4.6iEt02 2.30Et~ 1.34E+<I1 1.29E+<11 5.10E+<16 6.07E-01 8.511E+06 2.59E-01 7.75E+04 3.46E+O~ 5n """""" ' 4 " o.ooe.oo 7 26E+06 O.OOE+OO 2.88E+00 2.1BE.05 1.18E-03 2.40E.05 3.0BE-o3 1.20E+<I~ O.OOE+OO 3.61E+<IO 4.3BE+02 5.27E+OO 5.13E..OO 8.67E+<16 B.30E-01 868Et06 1.7BE-01 7.7BE+04 2.g2E+0~ '" """""• ' 4 " o.ooe .. oo 2.51E+<IS O.OOE+OO 1.10Et01 3.88£-06 1.50E-01 1.7BE-QS 2.42E+<IO 1.92E+<11 O.OOE+OO ~-SSE+02 2.67E+O!:o 5. 13E+00 ~-92'€+00 4.35E+<16 4.52E.(J1 8.53E+<16 3,30E-D2 7.73E+04 1.11E+04 "' """""" ' 4 n O.OOE+OO 2.27E+<15 o.ooe .. oo I. 10E+01 5.28E-OB 1.36E.01 3.38E-o7 4.95E+00 2.29E.(J1 o.ooe.oo 4.16Et02 3.49£+05 7.98E.{)2 7.59E-Q;! 2.76E+<16 4.22E-01 8.2\E+OB 8,87E-02 7.57E+04 1.30E+<14 "" -·· ' 4 56 3.77Et05 3 . .59Et05 O.OOE+OO 1.10E+OI 8.62E-09 4.5SE-01 4.82E-QB 1.94Et01 9.04E~3 O.OOE+OO 1.39E+03 1.13E+06 1.02E-02 I.OIE·02 4.0QE+06 1 99E-01 1.2BE+07 1.57E·OI 9.72E+04 1 61E+O~ "' 

_..,, 
' 4 .. 3.46£+05 6.07E-+06 O.OOE+OO 2.88E+OO 6.47E-05 ,,...., 1.55E-D4 8.42E-o2 2.38E+03 O.OOE+OO 7.16E+<I1 7.50E+03 1.79Et01 1.7SE+01 I.O!IE+<I7 8.49E-01 I 14E+07 2,09E-QI 8.13E+04 4.07E•04 "' """""" ' 4 " O.OOE+OO 3.06E+05 o.ooe.oo 1.10£+01 7.69E~6 1.25E-ol 3.37E·05 1.B!IE+OO 4.04E+01 O.OOEtOO 3.fiiE+02 2.0!1Et05 1.01E+01 9.68E+00 4.99E+00 5.22E-01 9 01E+08 6.42E-05 7.13E+O~ 9.50E+03 563 """""" ' 4 " 2.95E+05 2.8CE+05 O.OOE+OO UOE+OI 4.07E-06 2.3iE-01 1.6o1E-QS 2.91E+00 1.37E+<I1 O.OOE+OO 7.04E+<12 3.81Et05 5.22Et00 5.19E+OO 5.6BE•06 415E-01 I.OOE+07 8,!>4E..02 7.57Et04 2.0GE•04 "" Down-dip ' 4 44 O.OOE+OO 7.99E-+OB O.OOE+OO 2.88E+OO 1.76E.05 3.27E-07 2.38E..OS !"l.27E-o7 6.38E+<17 O.OOE+OO 9.!16E-D4 7 24E.a2 4.BIE+00 4.60E+OO 8.65E+06 8.87E-01 a GSE+OB 7.93E-OO 6.94E+04 1 96E+04 "" """""" ' 4 " O.OOE+OO 3.26E+05 O.OOE+OO 1.10£+01 3.50E~6 2.44£+00 3.5BE.{l6 1.10E+01 9.52E~1 O.OOEtOO 7.4~E+03 2.99E+06 2.84E+00 2.82E+OO B.11E+06 5.42:E-01 I. 17E+07 3,03E-OO 9.08Et0~ 1.27E+0~ "' """""" ' 4 " o.ooe.oo 2.93E+05 O.OOE+OO 1.10E+01 1.25E.{)8 1.78£.(11 9.76E-o8 9.57E+00 3.78E-D2 o.ooe.oo 5.~2Et02 6.39E+05 2.!>4E-02 1.96E-D;! 2.89£+<16 3.89E-o1 1.06E+<I7 3,10E.(J2 7.80£+04 9.42Et03 561 """""• ' 4 " O.OOEtOO 4.57E+05 O.OOE.tOO 1.10E+<I1 5.36E-10 1.92E+OO 2.08£-og 2.81E+01 2.32E-O~ o.oo.e .. oo 5.65E..o3 2.62E+<16 6.06E-04 6.02E-04 7.07E+06 1.6:3E-01 1.40Et07 6,~5E-02 9.53E+04 9.95E+<13 "" """""" ' 4 58 O.OOE+OO 3.09E..CS o.ooe..oo UOEtOI 6.31E~5 6.79E-01 l.SOE-<14 2.73E+00 B.90E+<11 MOE.OO 2.07E+03 6.53E+05 5.81E+<I1 5.73€+01 1.2~E+<17 6.47E.(J1 1.50E+<17 1,02E-D4 9.79E+D4 1.68E+04 "' """""" ' 4 "' 3.98E+<15 7.99E..OS O.OOE+OO 2.88e.oo 7.82E-D5 1.56£.07 2.15E-o4 1.58E-Q7 5.84E+<I8 O.OOE+OO 4.75E-o-o! 3.B9E-02 2.27E+01 2.22E+<11 1.08Et07 9.91\E-01 1 14E+<17 UOE-01 8.15E+M ~-~1E+<14 5" """""" ' 4 44 O.OOE+OO 7.99E..OS O.OOE+OO 2.8BE+OO 2.52E-05 7.99E-08 3.42E-os 7.99E-OB ~-57£+()8 O.OOEtOO 2,44£-().t 1.45E-02 6.60E+OO 6.45E+<IO 8.92£+<16 8.90E-o1 8.93£+<16 5,13E.(J6 7.02£+04 t.85E+O~ '" """""" ' 4 " O.OOEtOO 3.04E+O!:o O.OOE+OO 1.10E+<11 2.22E-06 3.84E-OI 1.04E.05 6.56E+<IO 4.35E+OO Q.OOE+OO 1.11E+03 8.85E+05 2.98E+OO 2.98E+OO 5.77E+06 3 ~E-01 1.22E+07 2,55E-02 8.49E+04 1.53E+0~ '" """""· 
' 4 " o.ooe.oo 7.83E+08 O.OOE+OO 2.8eEtOO 8.35E-06 2.53E-!>4 1.91E-<15 5.23E.o.t 3.36E+Ool O.OOEtOO 7.;"2E-01 7.62E+OI 2.56E+OO 2.61E+OO B.37E+<16 8.78E-Q1 8.37E+06 1.25E-o4 6.64E+04 1.51E+<I4 '" """""" ' 4 " O.OOE+OO 3.33E+O!:o O.OOE+OO 1.10E+01 1.81E-06 2.80EtOO 2.01E-o6 1.30E+01 4.31E.(J1 o.ooe.oo 8.S4E+03 3.4BE+08 1.50E+00 1.47E+OO 7.87E+<16 5.22E-01 1.14E+07 2.05E-06 9.13E+D4 1.22E+<14 '" """"". ' 4 " O.OOEtOO 2.57E+OS O.OOEtOO 1.10E+01 4.31£.(18 2.67£-01 2.44E-o? 7.4BE+OO 1.D4E-01 O.OIIE+OO 8.14E+02 5.80E+06 8.05E·02 5.92E-D2 3.3!:oE+<16 2.79f.(ll 9.35E+06 2.11E.{I3 7.32E+D4 5.61E+<13 '" """""• ' 4 " O.OOEtOO 2.33E+05 O.OOE+OO 1.10Et01 3.21E-08 1.04E-01 2.69E-D7 5.92E+<IO 1.67E-01 O.OOE+OO 3.17E+02 3.16E+05 5.29E-o2 5.29E-02 2.42E+<18 2.31E-01 8.30E+06 3.26E..02 6.6.2E+04 5.3-tE+<13 '" """"". ' 4 " O.OOEtOO 2.93E+O!:o O,OOE+OO 1.10E+01 7.97E-D9 1.64E+00 2.11E.(I8 1.0!1E+<I1 3.9-tE-03 O.OOEtOO 6.01Et03 2.3-tE+08 9.23E.(J3 9.14E-03 4.31E+<16 1.80E.{II 7.29E+06 1.19E-o7 7.HE+04 3.23E+<I3 

"" Down-dip ' 4 " O.OOE+OO 6.25Et06 o.ooe .. oo 1.ooe .. oo 6.22£.(15 3.31E-02 2.15E-o4 1.31E~1 1.87E+OO O.OOE+<IO I,01E+02 2.52E+<I~ ~.71E+<I1 4.39E+<II 1.23E+<17 8.20E-01 1.39E+07 5.20E-D7 9.20Et04 1.95E+O~ '" Do..,..., ' 4 " O.OOE+<IO 7.32E+O!:o O.OOE+<IO I.IOE+01 2.00E-05 2.27E-OI 7.62E~5 t.84E..OO 7.93£+01 O.OOE+<IO 6.92E+02 3.20E+05 2.63E+<II 2.46E+{It 8.B7E+<I8 S . .52E.(II 1.31E+07 1.36E..04 8.87E+04 1 88E+<I~ '" Doom-dip t 4 " D.OOEtOO 7.99E'+06 O.OOE+OO 2.88E+OO 8.47£~ I.B3E-07 2.SofE-{Iof 1.85£-()7 HZE-t-08 0.00£+00 :5.59E-04 4.S4E·02 2.48E+<II 2.41Et01 1.11E+<I7 994E-01 U7E+07 1.57E-Df 8.2BE+04 4.2t!E'-t04 600 Do- ' 4 " O.OOE+OO 3.98E+05 O.OOE+<IO 1.10E+<11 1.07E-o5 1.10E.(I1 5.0BE~5 1.77Et00 7 .27E+<I1 O.OOEtOO 3.36E+02 2.00E+<15 1.45E+01 1.38E+01 5.70Et06 6.7\E-01 1.15E..07 5.~5E-D5 B.20E+O~ 1.41E.04 
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 Information Only 

1997 Eeication Calculation: Replicate One Direct Brine Release Vectors e 7/13197 

'-~ 
0~ SaiiPillor W'k - ~-- ·~- - - 1.\>-<lflS.icoo -- -~ ~""a"" ·-· Floo-a ... -..rethoe>uo~P-

-·~ 
...,., ~.<oo;J~.<oog oo,. .... ,.._ - ,_, l~rn.mn no ... -- p,_ly ---- - ~- ....... -M -- -- Sllt(lroclon) Sat(ltaojm) Hot,tll(nl) p,.....,.(Pa) ""'-!Il-l -(Pa) 9~1 (lraob1) (F""'IQ>) (Y-.) - - -· ....... -·· -· ,..., (Fili<:IDI) '""" -(lh) '""' 

,..., PreMUie(Pa) 

'""" ~~.-.) 
,_, 

(fro<lian) (t-.) ~ ID ' lie. "M, '"'"' POROSITY SAT RGAS SAT RBfiN HEIGHT PRESPAN2 BSATPAN2 PRESPAN4 8SATPAN4 POROSITY PERM X POROSITY PERM X INTR TME """ WELlPI PAM SAND AREA TOT CAST RE PR'-4 CAST "'"' KRG2 """ "''" :; =~: : 9 ::~:~~~ ~::~~ ::~:~:~ ::~!~:~ s:~~:~e ~ ~:;E~ ::~e~! 7:~;~:~ ::;::~: 9:7:~~~ ~:~::: :::~:~: :::;~:~~ ::~!~::~ ~:~~::: s:s:~~~ ~:~e~7 ~:~;~::; ~::e:: c::~:: ;:~~ ~-~~! • " 5.40E-02 

"" """""'" 1 • ... 4.91 E-01 1.12E-OI 1.81E-02 1.18Et00 8.23E-t08 2.80E-06 8.26E-t{)6 8.86E.01 1.30E.(l1 I.ISE-13 1.46E-o1 USE-13 1.00Et04 .1,!7Et00 1.12E-13 3.80E-15 7.83E-01 1.4.SE+07 1.12E·12 O.OOEtOO I.OOE~OO 63QE-01 1.6fiE·IO '"' -~· 1 • " 5.23E-01 7.06E.02 1.02E-01 1.26E+00 9.56E+06 6.94E.07 9.56£+06 3.DIIE.Ot 2.92E-02 1.78E-13 4.81E-02 1.78E·13 t.OOE+04 •!.38E+OO 1.31E-13 5.50E·15 1.19E+00 1.44E+07 1116E-13 O.OOE+OO 1.00E+00 4.05E-03 5.19E·01 '" Do~ ... 1 • " 5.29E-OI 4.93E-02 1.51E-01 1.26E+OO 1.00E+07 1.04E-05 I.OOE+07 3.69E-01 1.(lgf-01 2.46E·15 I.IBE-01 2A6E·15 1.00E+04 -!.OOE+OO 1.16E-13 8.32E-17 6.28E.01 1.61E+D7 1.07E-12 O.OOE+OO 1.00E+00 6.61E-03 ~.70E-01 .. _..,. 1 • " 5.2-4-E-<ll 3.~0E-02 8.6-iE-02 1.26E+00 9.63E+06 8.45E.03 9.72E+06 2.48E-01 1.44E-Ot 1.70E-19 1.54E-01 1.70E-19 1.00E~04 -1.22E+OO 1.23E-13 3.24E·16 8.&4E-<l1 1.51E+07 3.47E·12 O.OOE..OO !.OOf+OO 1.81E-03 6.32E-01 007 Down-dip 1 4 56 4.85E-01 4.66E-02 3.20E-<ll 1.17E+OO 8.04E~06 1.43E.06 8.04E+D6 3.75E-OI 8.40E-02 1.05E·15 I.OJE-ol I.OSE-15 I.OOE-104 -7.21E-OI 9.45£-14 1.05E·14 3.22£-(11 1.18E+07 2.82E-12 O.OOE..OO I.OOE+OO 9.49E-05 820E-<l1 "' """""" 1 s 79 S.SIE-01 1.23E.01 3.88E-01 1.34E..OO 1.18E+07 7.07E-02 1.18E+07 7.49E-01 1.78£-01 2.57E·13 1.85E-01 2.57E·13 1.20E+03 -!.IOE..OO 1.24E·13 1.51E·16 G.ME-01 1.31E+07 4.37E-15 O.OOE..OO I.OOE+OO 1 42E-01 2.78E-02 "" Oown-d~ 1 s " 5.34E-01 7.1i0E-02 4.97£-(11 1.29E..OO 1.04Et07 2.18E-D1 1.04E+07 8.05E.01 1.61E-01 2.00E-14 1.981;-01 2.00E-14 1.20E+03 -1.33E-t00 1.32E-13 3.02E-12 uoe ... oo 1.19E+07 6.76E·12 o ooe .. oo I.OOE..OO 1.EtlE-01 3.33£-02 '" OO"flln-dip 1 s " 5.47E.OI 4.58E-03 I.BSE-01 1.33E-t00 1.15E ... 07 2A1E-01 1.15E+07 B.EtlE-01 2.04E-01 8.31E-15 2. !OE-01 8.31E-15 1.20E~03 -1.29E..OO 1.33E·13 9.77E-18 995£-01 1.43E+07 1.7BE·12 4.!10E-05 6.59E-01 1.39E-OI 9.98E·02 "1 Down-dip ' s " SSQE-{11 1.34E.01 3.63E-01 1.39E+00 1.34E+07 2.35E.01 1.34E+07 8.60E-01 2.09E-OI 9.34E-13 1.79E-OI 8.17E·14 1.20E+03 -1.16E..OO 1.33E-13 I.OOE-12 7.77E-OI 1.66£+07 U2E·12 O.OOf+OO !.OOE+OO 4.00f-OI 3.44E-06 '" Oown-d~ ' s " 5A9E·01 I 02E-01 3.54E-ot 1.33E+00 1.18E+07 8.42£-02 1.16E+07 6.:16£-<ll 1.36E-01 I.S4E·13 1.38E-OI 1.51E-13 1.20E+Il3 -1.32Etoo I.JSE-13 3.02E-13 1.07E+00 t.47E+07 2.57E·11 O.OOftOO t.OOEtOO 4 s.!E·tr.' 1.57E·OI '" 
.,.,.. 

1 s " 5.2BE.01 2.51E-02 8.22E.{I2 1.27E+00 9.99Et08 2.28E-02 l.oo:E+07 9.72E-Oi i.35E-01 7.41E-14 1.46E-01 7.41E-14 1.20E+03 -t.37Et00 1.32E·13 1.74E-13 117E+OO 1.39E+07 t.59E-12 O.OOE+OO 1.00E+OO 8.91E-OI 7.31:1E·OB '" 
.,.,.,... 

' s ' S.OOE-01 8.22E-02 4.02E-01 1.21E+OO B.38E..06 1.90E.()1 8.4oEt06 B.2SE-01 1.89E.OI 4.47E·14 1.88E-OI 4.47E-14 1.20Et03 -t.29E ... oo 1.21E-13 5.0IE-14 9.96E-01 1.41E+07 7.24E-11 O.OOE+DD 1.00Et00 2.77E-OI 9.37E.()3 '" 
.,.,.,... 

1 s " 5.06E.()1 1.42E-01 2.97E-<l2 1.22E+OO 8.5t1E+06 I.S.ZE-01 8.57f+{l8 4.62E-OI 2.02E-01 1.41E·15 2.23E-01 1.41E·IS 1.20E+03 -i.23E+OO 1.19E-13 2.00E·I6 8.94E-01 1.27£-<(17 1.45E·12 4.77E-04 6.98E-Ot 4.6-iE-02 1.6-JE-01 '" Do~ ... 1 ' 30 5.52E-01 1.16E-01 4.16E-02 1.34E-<(10 1.19E+07 5.26E-02 1.19E+07 4.08E.OI 3.58E-02 2.75E-t4 4.14E-02 2.75€-14 1.20E+03 -6.49E-Ot 1.06E-13 2.19E-13 2.79E-OI 1.47E+07 1.59E·13 6.69E.{I8 9.74E-OI 2.BBE-02 2.41E-(11 617 Do~ ... ' s 31 5.36E-OI 5.26E-02 5.93E-02 1.29E+00 1.0SE+07 9.12E-04 1.06E+07 3.96E.{II 7.S7E-02 1.66E-15 9.0CIE-02 1.66E-IS 1.20E+03 -1.27E+00 1.29E·I3 3.31E·14 9.73E.01 1.49E+07 6.31E-13 O.OOE..OO 1.00E+OO 2.26E-02 3.11E-<l1 "' 
_..,. 1 ' " 5.23E-OI 5.61E-02 3.03E-<l1 1.26E+OO 9.56E+06 6.72E-02 9.5t1E+06 4.16E-01 9.15E-02 3.72E·18 1.13E-D1 3.72E-16 1.20E+03 -6.01E-01 1.05E-13 6.17E·15 3.77E.()1 1.39Et07 9.77E-12 o.ooe.oo 1.00E+00 1 21E.OO 6.42E-<l1 "' Down-dip 1 ' " S.GIE-01 3.07E-<l2 7.&4E-02 1.37E..OO 1.27£+07 4.93E-02 1.27E-<(17 1.55E-01 4.03E-02 4.27E·15 4.19E-02 4.27E·15 1.20Et03 -1.26E..OO 1.36E-13 8.91E-13 9.52E-01 1.31Et07 9.77E-13 O.OOE-<(10 1.00E+OO 1.13E-04 8.18E·OI "" Down~ 1 s " 5.81E-OI 2.96E-02 1.14E-01 1.43E+OO 1.45E+07 1.24E-01 1.4SE+07 1.45E-01 2.22E-OI 6.89E-15 2.01E-OI 1.4SE-16 1.20E+03 -1.18E..OO 1.39£-13 3.00E-15 8.11£.()1 t.~r. .. o7 l.07E·l3 7.79E.()8 9 75E·OI ~.SSE·06 9 24E·OI '" D.:norn·d~ 1 s s 5. IOE-01 1.29E-01 1.21E·OI 1.23E .. oo 8.79E+06 4.6SE-04 8,BOE .. 06 1.S3E..Q1 1.331::.().1 l.WE-17 1.54E-01 I.B2E·17 1.20E+03 -1.37E+OO 1.27E-13 1.92E·12 1 17E+00 I /i.7Et07 3.31E-13 0 OOEtOO t ooe.oo 4.QlE·D!l 9.12E·OI "' """""" ' s " 6.7DE·01 D 72E-02 !.79E-OI 1.40E+00 1.35Et07 1.81E·01 1.33E+07 1.99E-01 2. IOE-01 5.51E-17 2. IIE-01 4.711E·17 1.20Et03 ·1.011E+OO 1.29E·13 0 S~E-12 6.&!E·01 I 4AE+07 9.55E·H 2 81E-IO 9 9~E·DI R rMlE·OA 97<'E·OI '" Oown·dil' ' s '" 5.48E-o1 4.58E.OO t.65E-OI 133E•OO 1.!5E+07 2.29E-01 1.15Et07 7.05E.()I 2.04E-01 6.31E·IS 2.10E-OI 0.31E-15 1.40£~01 ·1.29E+00 1.33E·t3 9.77E-10 9.95E-OI 1.~3E+07 1.7BE-12 1.92E·05 8.91E·OI 1.90E-OI 6.79E-02 '" 
.,.,.,... 

1 ' 79 5.83E-01 1.23E-(11 3.6BE-01 1.37E+00 1 .2BEt07 2.9CIE-o.:i! 1.28E+07 6.69E-<ll 1.78E.{I1 2.61E·13 1.61E-OI 2.57E·13 1.40E+Il3 -I.IOE-+00 1.28E-13 1.51E-16 6.99E-OI 1.31E+07 4.37E·15 OOOE+OO !.OOEtOO 5 lilE-02 1.10E·OI "' Do .... ' ' 19 5.13E-<l1 1.42E.{II 2.97E.02 1.23E+00 B.98E+08 1.37E-<ll 6.97E+06 4.41E-(11 2.01E-01 1.41E-15 2.20E-01 1.41E-15 1.40E+03 -1.23E+OO 1.21E-13 2.00E-18 8.94E-01 1.27E+07 1.45E-12 2.96E-04 7.33E-01 4.21E·02 1.76E"·01 '" Do~ ... 1 s " 5.26E-ot S.28E-02 5.93E-<l2 1.27E+00 9.84E.-08 6.86E-06 9.84Et06 4.15E-Ot 7.44E-02 1.66E-15 9.21 E-02 1.66E·15 1.40Et03 ·1.27E+OO 1.26E·13 3.31E-14 9.73E.{II 1.49E+07 B.31E-13 O.oo:E+OO 1.00E..OO 2.77E-02 2.B2E-01 627 _..,. 1 s 73 5.26E-<li S.&IE-02 3.03Eo01 1.27f-<(10 9.81E+06 S.SQE-02 9.81E..06 4.06E-01 9.19E-02 3.72E-16 1.12E-01 3.72E·16 1.40E+03 ~.OIE-01 1.06E·13 6.17E-15 3.77E-01 1.39Et07 9.77£-12 O.OOE+OO 1.00E .. oo 9.19E-04 6.67E-01 '" "'"""" 1 5 " 5.831:-0t 2.96E-02 1.14E-<ll 1.44E..OO 1.-46E+07 I.IOE-01 1.48Et07 1.50E-OI 2.25E.()I 1.82E-14 2.00E-01 1.45E-16 1.40E+03 ·1.18E+OO 1.3BE-13 309E-15 6. IIE-Ot 1.26E+07 1.07E·13 OOOEtOO 1.00E+OO 7 34E.OO 9 13E-(11 "' Oown-d~ 1 5 " 5.93£-01 2.96E-02 1.14E-<ll 1.49E..OO I.SSE+07 1.83£.02 1.sse .. or 7.72E.{I1 2.44E-OI 8.33E-13 1.95E-01 1.45E-18 3.00E+03 -1.18Et00 1.42E·I3 3.09E-15 6.11E.01 1.26£-<(17 1.07E-13 O.OOE..OO 1.00E+{l0 3.JilE-01 1.93E-02 "" Down-d~ 1 s 31 !o.OOE.01 5.2BE-<l2 5.931:-02 1.22E..OO 6.71E ... os 9.95E-06 8.72E.f(l6 6.64E-01 7.29E-02 1.66E·15 9.61E-02 1.66E-15 3.00Et03 ·1.27E+00 1.21E-13 3.3!E-14 9.73E-01 1.49E+07 6.31E-13 O.OOE..OO 1.00E+00 1.9SE-01 4.87E.()2 "' 
.,.,.. 

1 s .. 5.48E-OI 4.58E.OO t.BSE-01 1.33E..OO 1.16E+07 2.D3E.{I1 1.15E.f(l7 9.94E-01 2.04E-01 8.31E-15 2.09E-01 6.31E·15 3.ooe ... o3 -1.29E..OO 1.33E-13 9.77E·16 9.95E-01 1.43E .. o7 1.78E-12 6.09E.07 9.56e-OI 9.72E-01 1 81E-<l8 "' Down-dip ' s .. 5.14E.{I1 1.12E-01 1.61E-02 1.23E+OO 9.06E+06 5.72E-06 9.0BE...o8 8.87E-01 1.281;-01 1.18E-13 1.39E.OI 1.1BE·13 3.00E+03 -1.17E+00 1.18E-13 3 BOE-15 7 83E-01 1.45E+07 1.12E·12 o.ooe.oo 1 ooE•OO 8.38E-01 4 44E-Io "" -~· ' 5 19 5.46E-01 1 42E.()1 2.97E-02 L32E~OO 1.14E+07 5.4AE·02 t.14E+07 3.58E.()1 1.99E·OI 1.41E-15 Vl!ioE-01 1.41E·15 3.00E+03 ·1.23Et00 I.JOE-13 2.00E·18 8 94E-01 1 27E;07 1 45E-12 1 37E·06 9:lflf.(l1 1.F13E-oz 2 BAE·OI "" 
.,.,.,... 

' s " 5.75E-01 1.23E-01 3.8BE·Ot 1.41Et00 1.38E+07 2.44E-08 i.31:1E+07 5.02E-<l1 1.79E-01 3.49E-13 1.76E-OI 2.57E-13 3.00E+03 -1.10E+OO 1.32E·13 1.5tE-16 6.89E-<l1 131Et07 4.37E·15 O.OOEtOO I.CJOE+OO 2 02E-03 5.38E·OI '" Dowr>-dip 1 ' " 5.12E.()1 4.93E-02 t.51E-01 1.23E+OO 9.00E+06 8.61JE.OO 9.00E+06 2.37E-OI 1.06E-D1 2.-46E-15 1.22E-01 2.48E-15 3.00Et03 -1.06E..OO 1.12E-13 B.32E-17 6.28E-(11 1.81E+07 1.07E-12 O.OOE..OO i.CJOE-<(10 2.11E-04 7.79E-01 "' Down-dip 1 ' 73 5.49£-()1 S.GIE-02 3.00E.01 1.33E..OO 1.15E~7 9.nE-()6 u5e ... o7 3.06E.{I1 9.48E-02 3.72E-16 I.OOE-01 3.72E-18 3.00E+D3 -8.01E-<l1 1.11E-13 6.17E·15 3.77E.{II 1.39E+07 9.77E-12 o.ooe.oo I.CJOE-<(10 1.88E-()6 9.82E-01 '" 
_..,. 1 s " 525E-OI 7.06E-02 1.02E.()1 1.26E+OO 9.71E+06 5.96E-06 9.72Et06 1.07E-01 2.96E-02 1.7BE-13 4.59E.{I2 1.78E-13 3.00E+D3 -1.38E+OO 1.31E·13 5.50E-15 1.19E+00 1.44E+{l7 1.86E-13 O.OOE..OO 1.00E-<(10 3.94E-09 9.88E-Q1 '" Do~ ... 1 s " 5.93E.()f 2.96E.02 1.14E-<l1 1.48E+OO 1.55£+07 1.34E-OS 1.SSE+07 7.47E-01 2.43E-01 7.30E·13 1.9SE-01 1.45E-16 S.OOE+Il3 -1.18E..OO 1.42E·13 3.QgE-15 6.11E-01 1.26E+07 t.07E-13 O.OOE..OO t.OOE+{)O 2.88E-<l1 2. 74E-02 "' Do~ ... 1 s " 5.48E-<l1 4.58E-03 t.85E-01 1.33Et00 1.15E+07 1.82E-(11 1.16E+07 9.94E-OI 2.04E-01 6.31E-1S 2.0UE-01 6.31E-15 5.00E+03 -1.29E..OO 1.33E-13 9.77E-16 99SE-(11 1.43Et07 1.7BE·12 O.OOE+OO I.OOE-<(10 9.nE-<l1 1.56E-08 '" Do~.., 1 s " 4.8BE-<l1 8.98E-02 4.08E-<l1 1.17E+00 8.06E+06 9.61E-02 6.10E+06 6.15E.()1 7.46E.02 1.26E-14 9.81 E-02 1.26E-14 5.00Etll3 -1.29E~OO 1.17E-13 9.33E·15 9.99E.{II 1.62E+07 4.07E-13 O.OOEtOO 1.00E-<(10 2 SOE-01 1.09E-02 '" 
_ .. 0 

1 s 19 5.80E-<ll 1.42E-OI 2.97E-02 1.37f-<(10 1.25E+07 1.61E-02 1.25E+07 3.74E-01 1.98E-01 1.44E·IS 1.119E.{I1 1.41E·15 S.OOE+03 -1.23Et00 1.34E-13 2.00£-16 8.94E-01 1.27E+07 1.45E-12 O.OOEtOO 1.00E+00 2 19E.()2 2 64E·01 '" 
_..,. 1 ' .. 503E.()I 1.12E-01 1.61E-02 1.21E+00 6.67E+06 4.47E-06 8.7oe .. o8 8.87E.01 1.29E-01 l.i8E-13 I .42E-01 1.18E-13 6.00E+03 -1.17E+00 1.15E·13 3.EICIE-15 7 8.1E·OI 1.45E+07 l.t2E-12 O.OOE+OO I.OOE-<(10 6.39E-01 2 ~9E-1D '" Down-dip 1 s " 4.92E·OI 5.28E-02 5.93E-02 1.18£-<(10 6.27E .. 06 1.09£-05 B.3-1Et08 D.4SE-01 7.31E-02 1.66E·I5 9.B7E-02 1.66E-15 5.00Et113 -t.27Et00 1.1BE·13 3.31E-14 9 73E·01 1.19E+07 B.31E-13 OOOf-100 I.OOE+DO 7 99E-OI ~.57E·OB '" Oown-d~ 1 s 79 5.75E-(11 1.23E-01 3.88E.()I t.41E-<(10 1.3BE~07 1.67E-06 1.38Et07 5. IOE-01 1.711C-01 3.37E·13 1.78E-01 2.57E·13 S.OOE+03 -i.loE+OO 1.31E-13 1.51E-16 6.89E-01 1.31E+07 4.37E-15 OOOEtOO I.OOE-100 2 59E-03 S.IOE-01 '" 0o"IOI1-dl:;l 1 s 79 5.24E-01 4.93E.02 1.51E-OI 1.28E+OO 9.66E+06 1.97E-OS 9.66E+06 2.B7E-01 1.08E-01 2.46E·15 1.19E-01 2.46E-15 5.00E+03 ·1.06Et00 1.15E·13 8.32E-17 8.28E.01 t.61Et07 1.07E-12 O.OOE+OO 1.00E..OO I.ISE-03 654E-<l1 ... Down-dip 1 ' " s.ose-ot 3.40E-02 8.&4E-02 1.21E..OO 6.72E+06 2.19E-02 8.90E+06 2.01E.{I1 1.46E-ot 1.70E·19 1.61E-01 1.70E·19 5.00E+03 ·1.22E+OO 1.18E-13 3.24E-16 8.6-iE-{11 1.51 E+07 3.47E-12 O.OOE+OO 1.00E..OO 4. 76E-04 7.31E-01 '" -... 1 s " 5.32E-01 1.06E-<l2 1.02E.{I1 1.28E..OO l.ooe ... or 1.79E.{I7 1.00E-Hl7 1.64E.{I1 3.10E-02 1.78E-13 4.52E-02 1.7BE-13 5.00Et03 -1.38E+OO 1.34E-13 5.50E·15 I.IBE+OO 1.44Et07 1.86E·13 O.CJOE+OO 1.00E+OO 5.12E-OS 6.46E-01 ... -·· 1 s 73 5.SOE-01 5.61E-02 3.03E-01 1.34E..OO 1.17E+07 7.D3E-OB 1.17E~7 3.32E-01 9.51E-02 3.72E·16 1.06E-01 3.72E·16 S.OOE+03 -8.01E.01 1.11E-13 6.17E-15 3.71E-01 1.39E-<(17 9.77E-12 O.OOEtOO 1.00E+OO 7.64E.OO 9.08E-o1 '" Oown-dl:;l 1 5 " 4.93E.{I1 8.75E-02 1.61E-OI 1.19E+00 6.31E+06 5.43E-02 8.34E-Hl6 1.82E-01 1.50E-01 8.92E·18 I.SGE-01 8.92E-18 5.00E+03 ·I.OOE+OO 1.10E-13 2.19E-16 6.7SE·D1 1.24Et07 1.55E-t2 O.OOE+DD 1.00E+OO I.B2E-11 9.117E-01 650 0'3Yin·dlp ' ' "' 5.7BE·01 2.Q6E-02 !.HE-01 1.43E•OO 1.41E+07 1,19E-07 1.41£;07 8.2QE.()1 2.16E-OI 1.84E-15 2.02E-<ll IASE-18 1.00Et0-l -1.18E+00 1.31E-13 3.0!1E·15 8.11E-OI 1 2GE,o7 1.07E-13 O.OOE.tOO I.OCI:E+OO 4.S2E.-01 7.21E·03 '" Oown-d~ ' s 19 5.8BE.01 1.42E-<l1 2.97E-02 1.39E+00 1.31E+07 5.45E·05 1.31E+07 5.43E-<l1 1.99E-01 2.36E·15 U16Eo0t \."1E-16 1.00E+Oo\ -1.23"E+00 1.36E-13 2.00E·16 B.94E-<l1 1.2re ... o1 1.-45E·12 O.OOE-<(10 1.00E+OO 9.53E.()2 8 otE-(12 '" 
.,.,.,... 

1 ' " 55.2E-01 -4..~-Q3. \.SSE-01 1.341:..00 t.HEt07 1.57E-01 1.16E .. 07 9.94E-01 2.03E-OI 6.31E-15 2.08E-01 8.31E-15 1.00E+04 -1.29E..OO 1.34E·13 9.77E·18 9.95E-01 1.43E+07 1.78E-12 O.OOE-<(10 1.00C+OO 9.72E-01 1.53E-<l8 "' 
.,.,.,... 

1 s 73 5.49E-<l1 5.61E-02 3.00E.01 1.3JE+00 1.15E+07 4.17E-06 1.16£+07 6.54E-01 9.48E-o.:i! 3.72E·16 I.OOE-01 3.72E-18 1.00E+04 ·8.01 E-01 I.IIE-13 6.17E·IS 3.77E-01 1.39Et07 9.77E-12 O.OOE-<(10 1.00E..OO 7.97E-02 1.3CIE.()1 "' Do~ ... 1 ' 79 5.741:-01 1.23E-01 3.88E-01 1.41E+OO 1.37E+07 8.35E-07 1.37E+07 5.14E-01 1.7BE-01 3.08E·13 1.76E-OI 2.57E·13 I.OOE-+04 -1.10E..OO 1.31E·13 1.51E·16 6.89E-<l1 1.3!E+C17 4.37E-15 O.OOE-<(10 1.COE+OO 2.95E-03 4.94E-<l1 "' Do~ ... ' s " 4.94E-<l1 &98E.(I2 4.08E-<l1 1.19Et00 8.33£+06 5.52E-02 6.36Et06 9.(lgf-OI 7.48E-0.2 1.26E-14 9.70E-02 1.26E-14 I.OOE-+04 ·1.29E..OO 1.19E-13 9.33E-15 9.99E-<l1 1.62E+CI7 4.07E·13 O.OOE..OO I.OOE+OO 5.39E-01 >1 31E-(18 "' 
_..,. 1 ' .. 4.BBE-OI 1.12E-OI 1.61E-02 1.17E+OO 8.14E+06 2.86E-06 6.17E+06 8.88£-(11 1.30E-01 1.16E-13 1.46E-01 1.18E-13 i.OOE+04 -1.17E..OO 1.12E·13 3.80E-15 7.83E-<l1 1.45E+07 1.12E-12 O.OOEtOO I.OOEtOO 6.39E-01 1.59E-10 "' "'""""' 1 5 " 5.29E-01 4.93E.{I2 1.51E-D1 1.26E+00 1.00E+07 1.04£-(15 l.ooe ... or 3.89E-01 1.09E-01 2.46£-15 1.18E-D1 2.46E-15 1.00E+{l4 -1.06E+OO 1.18E-13 6.32E·17 6.2AE-01 1.61E+07 1.07E-12 O.OOE+OO I.OOE+OO 6.57E-o3 4.71E-01 '" Down-dip 1 s 12 522E-(11 7.00E-02 1.02E.()1 1.2se .. oo 9.55E+06 9.54E-07 9.55Et06 2.BSE-01 2.92E-02 1.78E·13 4.B2E-02 1.78E·13 I.OOE-<(14 -1.31:1E+OO 1.31E·I3 5.50E·15 1.19Et00 1.44Et07 I.B6E·13 O.OOE+OO I.OOE-100 2.83E-<l3 5.59E-01 '" Down-dip 1 s " 5.24E-01 3AOE·02 S.&<IE-02 1.26E..OO 9.82E+OO &45E-03 D.72E+06 2A8E.OI 1.44E-01 1.70E·IB 1.54E-01 1.70E-iQ 1.00E+04 -1.22E+00 1.23E·13 3.24E-18 8.&Jf.()l I.SIE+07 3.47E·12 O.OOE+OO I.OOE-100 1.59E-03 8.~:1£-01 ,., Down-dip 1 5 " 4.85E-Ot 4.69E-02 3.20E-(11 1.17E..OO 6.05E+06 1.37E·06 B.ose .. os 3.75E-01 8.40E-o.:i! I.OSE·15 1.03E-01 1.0SE·15 1.00Et04 ·7.2tE-<lt 9.48E-14 I.OSE-14 3.22E-OI I. IBEt07 2.82E-12 O.OOE+OO I.OOE-<(10 9.34E.()5 8 20E-01 SS1 Up-0. 1 1 " 6.36£·01 2.96E-02 t.14E.()1 1.65E..OO I.OIE ... 07 1.70E-01 1.01 E+07 t.81E-01 1.&4E-01 I.4SE·16 1.75E-01 1.45E·18 3.50E-<(12 -1.18E+OO 1.58E·13 o.ooE..oo 8.11E-01 1.26E+07 I.OOE-12 3.76E-(15 8.65E-01 7 53E-D5 8.37E-01 662 Up-0. 1 1 " 5.02E-01 1.42E-01 2.97E-02 1.21E..OO 8.04Et06 1.691:-01 8.05Et06 4.57E-ot 2.02E-01 1.41E·15 2.26E.OI 1.41E-15 1.00Et03 ·1.23E+OO 1.18E-13 O.OOE..OO 8.94E-OI 1.27Et07 1.00E·12 7.78E-04 6.57E-<l1 4.84E-02 1.58E-01 "" """" 1 1 .. 5 44E.{I1 4.58E-<l3 1.9SE·OI 1.32E..OO 1.09E+07 2.59E-OI 1.QgE~7 8.29E-D1 2.03E-01 6.31E-15 2.11E-OI &.31E-15 l.OOE-<(13 -1.29E..OO 1.32E-13 O.OOE..OO 9.95E.01 1.43Et07 1.00E-12 1.42E-04 B.12E-01 I.OOE-<l1 1.30E-<ll ... Up.dip 1 1 " 6.80E-01 2.96E-02 1.14E.OI 1.43E+OO 1.40E+07 1.37E-01 1.40£+07 1.55E-01 2.14£.(11 I.SBE·15 2.02£-(11 1.45E-16 1.00E+03 ·I.IBE+OO 1.37E·13 O.OOE..OO 8.11E-01 1.26E+07 1.00E-12 1.49E-06 9.44E-01 I.ISE-QS 9.01E-CII "' """" 1 1 " 5.70E.01 9.72E-02 1.79E.{II 1.40E+00 1.31Et07 1.94E-01 1.31E .. o7 1.99Eo01 2.08E-(11 4.79E-17 2.11E-Ot 4.79E·17 t.OOE..OO -1.06E+OO 1.29E-13 O.OOE+OO 6.s.tE-o1 1.48Et07 1.00E·I2 3.92E-07 9.57f.()1 121E-()6 9.42E·OI '" ""~· 

1 1 "' 5.55E·01 1.16E-<ll 4.161:.()2 1 . .35Et00 1.16E+07 5.30E-02 1.18E+07 3.99E-<l1 ,.,..., 2.75E·14 4.11E-02 2.75E-14 1.00Et03 -6.49E-01 1.07E-13 O.OOE+OO 2.79E-OI 1.47E+07 I.OOE-12 7. 74E-06 9.73E-<l1 2.62E.()2 2.54E-OI '" -· ' 1 19 5.47E-01 1.42€-(11 2.97E-02 1.3JE+00 1.14E+07 5.46E-<l2 1.14E+01 3.73E.OI 1.99E-01 1.41E-15 2.0SE-01 1.-tiE-15 3.oo:E+03 ·1.23E+OO 1.30E·13 O.OOE+{)O B.94E-OI 1.27E+07 l.OOE-12 1.34E.{I6 9.38E-OI 2.1SE-Q2 2.66E·OI "' Up-d~ 1 1 ., s.21E-o1 6.13£-02 4.70E.02 1.2SE..OO 9.44Et06 6.74E-02 9.48E+06 1.'98E-01 1.93E-OI 5.75E-18 2.05E-01 5.7SE·18 3.00E+03 ·1.17E+00 1.20E-13 O.OOE+OO 7.91 E.01 1.35£+07 1.00E-12 6.77E-07 9.53E-Ot I.IOE-03 8.57E.{It .. , L)>-0. 1 1 30 5.53E-<l1 1.16E-01 4.18E-<l2 1.34E+OO 1.19E+07 4.62E-02 1.19Ct07 4.39E-01 3.58E.02 2.7SE-t4 4.13E-02 2.75£-14 3.00Et03 -6.49E-01 1.06E-13 CI.OOE+OO 2.79E-01 1.47E+07 I.OOE-12 I.<ME-os 9.84E.()1 3.66E-D2 2.01E-01 570 """" 1 1 94 5.52E-<ll 4.68E-<l3 1.85Eo01 1.34Et00 I.IBE+07 1.91E.()I 1.18E+07 9.94E-01 2.00E.{It 6.31E·IS 2.06E-01 6.31E·15 3.00E+03 -1.29£ .. 00 1.34E·13 O.OOE..OO 9.95E-01 143E+07 I.OOE-12 6.61 E-09 S.STE-01 9.71E-Ot 2.l19E-OB 571 """" 1 1 30 5.54E.{II t.16E-01 4.16E-02 1.35E~O 1.20E+07 4.60E-02 1.20E+07 4.54E-OI 3.1i0E-0.2 2.75E-14 4.13E-02 2.75E-14 6.00E+03 -6.49E-01 1.06£-13 O.OOEtOO 2.79E-01 1.47E+CI7 I.OOE·I2 2.17E.()9 9.90E-OI 4.45E-02 1 83E-01 '" Up-dip 1 1 "' 5.56E-01 1.16E.{I1 ~.16E-02 1.3SE..OO 1.21E+07 4.18E-02 1.21E+07 4.67E-01 3.6-JE-02 2.7SE·14 4.11E-02 2.7SE·14 1.00Et04 -6.49E-01 1.07E-13 O.OCJE-<{10 2.79E-01 1.47£+07 I.OOE-12 5.53E-15 1.00E+OO 4.97E-02 1 68E-01 '" Up-dip 1 2 "' 5.96€-01 1.16E-01 4.16E-02 1.49E..OO 1.15£+07 8.36E.{I1 1.15E+07 1.98E-01 3.08E-C12 2.7SE-14 3.73E-02 2.75E·14 5.50E+02 ·6.49E-01 1.18E·I3 2.19E-13 2.79E-01 1.34Et07 1.59E·13 505E-(11 2.72£.()4 1.25E-03 6.24E-01 "' Up-dip 1 2 69 5.87E-<ll 6.9BE-<l2 4.08E-OI 1.45E..OO 1.08E+07 9.22E-01 1.07E+07 7.13E-<lt 6.9BE-02 1.26€-14 7.911:-02 1.26E·14 5.50E+02 -1.29E .. oo 1.46E·13 9.33E-15 9.99E-OI 1 42Et07 4.07E-13 5.94E-<ll O.OOf-<(10 8 62E-02 B.81E-Q2 .,. Up.~ 1 2 " S.76E.{II 4.58E.03 I.BSE-01 f.42E..OO 9.8SE+06 9.91E-OI 9.81 E+Dtl 4.50E-OI 1.84E-01 6.31E-15 1.98E-OI 6.31E-15 5.60E+02 -1.29E .. OO 1.42E·13 9.77E-16 9.95E.01 1.31E+07 1.7BE·12 9.58E.()I 3.6tE-07 1.57E-02 3.85E·Ot 
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 Information Only 

1997 E~ication Calculation; Replicate One Direct Brine Release Vectors 

-~· -~ 610 Down.dlp 
611 Down-dp 
612 DoWil-dlp 
813 Down-dip 
614 Down-dip 
615 Down-dip 
610 Down-dip 
617 DoWil-dlp 
618 Down-dip 
019 Dmorrt-dip 
620 Down-dip 
621 Down-dip 
622 Dow~ip 
623 Down-dip 
624 Down-dip 
625 Oown-dt> 
626 Down-dp 
627 Down-dip 
628 Oolorn-dip 
629 Do"n-dip 
630 Down-dip 
531 Do\IIIH:Iip 
~2 Down-dip 

"' """""" 634 Oolor~ip 
635 Down-dip 
&36 Down-cUp 
637 Down-dip 
638 Down-dfp 
639 Down-<fop 
640 Down·lfiP 
641 Down-dip 
842 Oown-dt> 
643 oown-dlfl 
644 Down.dlp 
645 Down-dip 
846 Down-dip 
647 Down-dip 
848 Oolll'n-dlp 
649 Oown-dip 
650 Oolll'n-dlp 
651 Down-dip 
65.2 Down-dip 
653 Oown-dip 
654 Do~~m-dip 

655 Down-dip 
656 Down-dip 
657 Dmorrt-dip 
858 Dow~ip 
659 Down-dip 
660 Down-dip 
661 Up-dip 
6'6:2 Up-dip 

"" Up ... 
664 Up-dip 

"" '""'" 666 Up-dip 
667 Up-dip 
668 Up-dip 

"" '""'" 670 Up.dip 
671 Up-dip 
672 Up-dip 
673 Up-dip 
674 Up-dip 
675 Up-dip 

SCAT_R1B.XLS 

' ' ' ' 

' ' 5 

' ' ' ' ' 

' ' 5 

' ' 

' ' 5 

' 

' 2 
2 

" " 56 
79 

" " " " 22 
2 

" "' " " ., 
" ' " ... ,. 
" " " 56 

" " " .. 
" ,. 
" "' 12 

" " ., 
" 44 

" 79 

" 41 
12 

" " 58 

" " " 79 

" .. 
" 12 
41 

" " , .. 
" " " , 
"' "" " 30 

" ., 
" " 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+DO 
O.OOE+DD 
3.30E+05 S.73E+05 
O.OOE+OO 8.G4E+DB 
o.ooe.oo 3 sse .. os 
O.OOE+OO 7.99E+06 
O.OOE+OO 5.19E+06 
2.39E+OS 2.79E+05 
4.0ZE+05 3.20E+05 
O.OOE+OD 2.7BE+D5 
o.ooe .. oo 2.51 E+05 
O.OOE+OO 3.47E.f(J5 
4.18Et05 4.38£.f(l5 
O.OOEtOO 2.89E+D5 
4.84E+05 4.42E+05 
3.41Et05 2.85Et05 
O.OOEtOO 4.21E..05 
2.5.2E.f(J5 2.80Et05 
O.OOE.OO 2.70Et05 
o.ooe.oo 2.58Etos 
O.OOE+OO 4.37Et05 
O.OOE.OO 4.08E+06 
O.OOE+OO 5.83E+05 
3.74E+05 7.99E+08 
O.OOEtOO 7.99E.f(J6 
3.6SE+05 2.92Et05 
O.OOE+OO 3.35E.f(J5 
D.OOE+OO 2.57E+05 
O.OOEtOO 3.98EM 
O.OOE+OO 3.51E+05 
O.OOE+OO 2.63E+06 
o.ooe .. oo 7.99E+06 
O.OOE.f(JO A.62E+06 
O.OOEtOO 3.24Et05 
O.OOE+OO 8.00Et06 
O.OOE.f(JO 7.99E+06 
O.OOE+OO 3.32E+05 
O.OOE.f(JO 2.53€+05 
O.OOE-+-00 2.44E-1-05 
D.OOE.f(JO 3.01Et05 
D.OOE..OO 3.57Et05 
O.OOE..OO 3, 12E-1-05 
O.OOE-1-00 6.60Et06 
O.OOE+OO 7.11Et05 
O.OOE..OO 7.99E.f(J6 
O.OOE..OO 3.95Et05 
O.OOEtOO 3.28Et05 
o.ooe .. oo 7.99E+os 
O.OOEtOO 6.00E+06 
O.OOftOO 2.51 EtOS 
O.OOEtOO 2.44Et05 
O.OOEtOO 2.52Et05 
0 OOEtOO 2.45E..05 
3.00Et05 2.92E.f(J5 
224Et05 2.70E.f(J5 
3.00f.f(J5 3,77E+OS 
4 39E+05 4.14E+05 
4.24Et05 4.141:+05 
3.99E+(I5 3.14E+05 
3.66E.f(J5 2.98E+05 
3.21E+05 2.50Et05 
4.11E.f(J5 3.40Et05 
4.08E.f(J5 7.99£+06 
4.18E.f(J5 3.53Et05 
3.78E+05 3.67E+05 
7.99E..OS 2.90Et05 
B.OOE'-t-06 3.29Et05 
8.00E+D6 2.53Et05 

O.OOEtOO 
O.OOEtOO 
O.OQE.f(JO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
o.ooe .. oo 
D.OOEtOO 
O.OOE+OO 
O.OOE-+-00 
o.ooe..oo 
O,OOE..OO 
O.OOE..OO 
O.OOEtOO 
O.OOEtOO 
O.OOE-1-00 
O.OOIEtOO 
O.OOE.f(JO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE.f(JO 
O.OOE+OO 
o.ooe..oo 
O.OOE-1-00 
O.OOE+OO 
O.OOEtOO 
O.OOE.f(JO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
o.ooe .. oo 
O.OOEtOO 
O.OOEtOO 
O.OOE.f(JO 
O.OOEtOO 
O.OOE.f(JO 
O.OOE.f(JO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
o.ooe .. oo 
O.OOEtOO 
O.OOE-1-00 
O.OOE+OO 
o.ooe..oo 
O.OOE..OO 
O.OOE..OO 
o.ooe..oo 
O.OOE+OO 
o.ooe..oo 
O.OOE..OO 
O.OOEtOO 
O.OOEtOO 
O.OOE..OO 
O.OOE+OO 
o.ooc .. oo 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
o.OOEtOO 
O.OOE.f(JO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
8.12Et06 
1.01Et07 
9.85E.f(J6 

!110.11•1o O...AIM(o•l Mo.ol!o-0. r.k<O...RMI 
(~•I ....-:J/!1) ~lo(""'311) 1,.1...-.:ll•l 

6.23E-06 
8.65E-06 
9.48E-07 
6.89E-07 

1.10E+01 1.0-'IE-07 
1 .10E.f(J1 5.00E-09 
1.10E.f(J\ 8.45E-05 
1.10E+01 6.69E-O:S 
1.10Et01 2.61E-05 
2.88E+00 9.22E·06 
1.10E+OI 2.68E-05 
2.88Et00 6.84E-05 
2.88E+00 3.74E-05 
1.10E+01 6.05E-06 
1.10Et01 5.40E-06 
1.10E+(I\ 2.75E·06 
1.10E.f(J1 8.18E·08 
1.10E+01 1,46E-08 
1.10E+01 8.32E·10 
t.IOE+01 3.31E·10 
1.1DE+01 9.96E·12 
1.10E.f(J1 3.99E-05 
1.10E.f(J1 4.33E-05 
1.10E+01 5.10E-06 
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1.79E-07 
6.44E-05 
5.31E~ 
4.60E-07 
1.45E-04 
1.58E-01 
5.81E-05 
8.61E.07 
5.62E-D2 
2.97E-06 
t.OSE-05 
9.80S-07 
8.44E-oo 
6.46E:-D6 
1.70E.{)1 
1.42E-01 
2.33E-01 
1.37E.01 
1.95E-<ll 
5.31E.02 
4.66E-<12 
6.36E.02 
4.83E-02 
1.9\E-01 
4.60E·02 
4.18E.{)2 
5.35E-01 
9.15E-D1 
8.08E-01 

e 7/13/97 

3.0BEt04 
8,15E+04 3.67Et04 
o.9DE+04 3 ne.o~ 
8.19E+04 1.75Et04 
7.55E+04 2 81Et04 
6.82E+04 2.63Et04 
6.!12E+04 2.36£+04 
8.3\Et-04 1.22Et{l4 
7.77E+04 839E+03 
7.38Et04 I. 18E+04 
8.63E+04 6.1t.lEt03 
9.3!.-Et<M 1.28E+04 
7.00£+04 2.98EtOJ 
8.94E+04 1.G6E+O~ 

916E+04 3.77E+04 
8.88E+04 1.79E+04 
7.11E+04 2.29E+04 
7.49Et04 8.29Et03 
7.48E+D4 1.12E.._04 
9.44E+04 1 26E+04 
9.84E.f(J4 2 17E+04 
6.90E.f(J4 1.19E+04 
8.161;-+04 4.37E+04 
7.11E+04 1.84E+04 
8.12E+04 175Et04 
9.13E+D4 1.20Et04 
7.07E+04 S 81Et03 
8.19E+-04 6.72E+03 
7.45Et04 2.24Et03 
9.1WE+04 1.90E+04 
8.18Et04 4.42E+D4 
6.42E+D4 1.81E+04 
8.59Et04 1.57Et04 
6 83E+04 1.85Et04 
6.54E+04 t.S3Et04 
9.12E+D4 1.:1'2Et04 
7.42Et04 5.85E ... o3 
6.81E+D4 
7.671;+04 
8.25£+04 
6.56E+04 
9.28Et04 
88SE+04 
8.29Et04 
8.2!Et04 
9.10Et04 
6.57E+D4 
6 43E+D4 
7.57Et04 
7.37Et04 
7.42Et04 
6.36E+04 
1.18E+05 
6.78Et04 
8.0JE+04 3.56E+04 
9.31 E+04 1 .3-4E+04 
9.92E+<J4 1.75E+04 
8.40E.f(J4 1.2DE•04 
8.13E+04 1.75E+04 
7.34E+04 1.02E+04 
8.35E+04 1.25Et04 
8 30E+04 'I 39Et04 
8.36£+04 1.27E+04 
8.t3Et04 1.28Et04 
9.95E+04 5. 15Et04 
9.58E+04 8.33Et04 
9.16Et04 6.88E+04 
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1997 Eeication Calculation: Replicate One Direct Brine Release Vectors e 7/13/97 
Eo_, .... 

""' llo"Pe. -- •.. ~R- Talol"""" ~·· ~·· 
...... .,..s. ... lJpdlpfloo DIMmolfo r-.,dipfl~· 

Woolo ,..._....,.o ... Ro...._e.tr. er.-r ...... Up-dlp/Wg Updlpi'O<g [l,m.dp ...... Down-dip ...... DRZP-ol!r -· ~-· 
......... , !nhlo~Y>T .... s-.!Bo,., .._..., __ IV_, _ _. .. _ .. _ 

-M -M ·-- .._ - S...i~""I""J SOl. (l!dOIIj Hooiltll(m) I'>Nul(l'o) 901. (k,_) p,._,., (Pa) S.ol. (haclon) (Foaellm,\ 1'1' ..... ) - - _, ...,_, -~~-) I ... (F110011of>) ,.,., 
h•!doo(HPa) ''""' ~~· r ........ ,JPal 

·~· 
,_, 

(~"'*"'' 1~•.-J lh'*"'l ~ '" Re lie. Scon. ,_, POROSITY SAT RGAS SAT RBAN HEIGHT I"AESPAN2 BSATPAN2 PAESPAN4 BSATPAN4 POROSITY PERM X POROSITY PERM X INTn TME """ WELLPI PRM SAND AREA TOT CAST RE PAM CAST , .. , KRGZ """ KRG4 :;; ~~:~: ' ; ~ 5.;;~:~: s:~~~: ~:~~~~ ;:~~=~ ~:~:~~ ::;~~~: ~:~~~:~ ' 8:1:E~~ s:,;~:;: ~:~~~~ ~:~-~~::: ~:~:~~ --~--~~~~ ::~2E:13 ,:7.~::~ ::::~~: 1:~~~:~7 !.~;~::; 9:~E~; 0.::::,;, ;-;~~~: g_;:;~~ ' 9.84E..OI 

'" Up-dip ' 2 22 6.70E-o1 2.51E-02 B.22E..02 1AOE+OO 9.43E+{)6 9.12E.{)1 9.42E+OO 6.34E-QI 1.21E·01 7.41E-14 U3E·01 7.41E-14 5.50E+02 ·1.37E+OO 1.45E-13 1.74E·13 1.17E+00 1.30E..07 1.59E·12 6.90E.{I! 5.75f.{)~ I.SO!E·OI 8.15E-fl2 '" """" ' 2 " 5.63E.{I1 1.23E.OI 3.88E.{)1 1.37E+00 8.97E+08 6.30E.{)1 8.98£+06 8.98f.{l1 1.81E-Q1 2.57E-13 l.SIE-01 2.57E-13 5.50E+{)2 ·1.10Ei00 1.28E-13 1.51E-16 6.89E-QI 1.22E+07 4 37E-15 3.23f.{l2 1.78E.{)1 7.91E·02 7A5f.{)2 ,., 
"""" I 2 .. 6.69E.{I1 1.12E.OI 1.61f.{)2 1.39E+00 9.~0E+08 B.ME-o1 9.40Et06 8.84E.{I1 1.15E-01 1.18E·13 1.23E.{J1 1.18E·I3 5.50E+02 -1.17E+00 1.33E·13 3.BOE-15 7.63E.{II 1.29E+07 U2E-12 8.30E.{I1 1.08E.{I7 6.31E-01 \.OSE-(17 "' Up-dip ' 2 39 5.7BE-01 1.50E-(JI 2.98f.{l1 1.42EtOO t.OIE+07 6.~7E-<11 9.85E+06 8.19E.{It 1.49E-<12 3.02E-15 2.68E-02 3.02E-15 5.60E+02 ·1..~3E+00 1.39E-13 2.40E-13 8.92E.{I1 1.34E+07 1.1BE·13 4.1XlE.{It 3.16f.-o7 3.33E-111 2.92E-04 "' l.lp-d~ ' 2 " 5.73E-01 3.68E-02 4.49E-01 1.41E+OO 9.36E..06 B.OOE-{11 1.07E..07 B.OOE-(11 9.67E-02 1.70E-15 1.17E-01 1.70E·15 5.50E+02 ·9.48E.{II 1.2~E-13 4.17E·14 5.07E.{I1 1.43E..07 2.63E·13 7.57E.{)1 427£·07 7.56E-at 4.64E..Q7 "' Up-dip ' 2 ' 5.81 E-01 7.76E-03 3.12E-QI 1.37E+00 8.8.2E..06 9.90E.Ot 8.88E+{)8 9.90E-Ot 1.28E-01 2.29E·13 t.~BE-01 2.29€·13 5.50E+02 ·8.15f-(11 1.07E-13 7.94E·1~ 2.60E-01 t.2~e .. o7 1.35E·12 9.46E-ot 9.52E-<18 B.~BE-01 ~.16E.OS '" ..,.,. 

' 2 " 5.67E-01 I.:JIE-01 1.22E-o1 1.3BE+OO 9.26E..06 8.85E.OI 9.22E+06 3.22E·01 2.74E-Q2: 1.12E·14 3.63E-<12 1.12E·14 5.50E+02 ·1.24E+00 1.36E-13 8.32E-13 9.16E-01 1.15E+07 1.26E·13 5.39E-01 3.23E-117 4.22E-<13 4.7'9E-01 "' -· I 2 15 S.BSE-01 4.22E-112 5.21E.01 1.38EtOO 9.15E..OB 9.52E-01 9.13Et08 5.74E·01 4.81E-Q2: 1.32E·14 6.37E-02 1.32E·I4 5.50Et02 ·9.4BE·01 I 21E-13 1.32E·14 S.OOE-01 1 OAE..07 4.47E·13 6.7SE-Q1 4 76E-06 3.06E-04 7.48E-OI "' ,., .. I 2 2 5.62E-OI 8.22E-Q2 4.02E.OI 1.37Et00 8.95E..08 9.16E-o1 8.91E+06 B.16E-01 1.51E-o1 4.47E·14 1.85E-o1 4.47E·14 5.50E..02 ·1.29E..OO 1.37E-13 5.01E-14 B.BSE-(11 1.24E+07 7.24E-11 5.71E.01 1.19E.{I7 5.71E-01 1.25E-Q7 '" -· ' 2 55 5.54E-01 7.03f.{l2 2.38E-Q1 1.35E+OO 8.42E..08 9.27E-OI 8.36E+06 4.58E-<11 8.29E-Q2: 8.71E·15 1.01E-<11 8.7\E·\6 5.SOE..02 -8.88E-01 1.15E-13 6.03E·12 4.31 E-Q1 1.18E~07 1.82E-11 6.ABE-Q1 I.IS2E-117 9.84E-<13 4.!l1E-<11 '" """" ' 2 " 5.85E-Q1 Ul2E.{J1 3.~E-QI 1.45E+00 1.06E..07 4.8:lE-<11 1.06Et07 3.71E-01 1.22£-01 1.5iE-13 1.27E-01 1.5\E-13 5.50E+02 ·1.32E..OO i.47E-13 3.02E·13 1.07E..OO 139E .. o7 2.57E·11 2.66E-03 5.30E·OI 1.67E-06 9.34E-01 "' """" ' 2 5I 6.10E-QI 1.34E-111 3.63E-<11 1.54E..OO 1.27E+07 4.24E·01 1.27E..07 5.63E-o1 1.75E-Q1 2.36E-13 1.62f-{11 6.17E·14 5.50E..02 ·1.16E..OO 1.47E·13 1.00E-12 7.77E-01 1.63E+07 8.92E·12 1.67E-04 7.53E.{II 1.40E.{I2 2.945E-Q1 '" """" ' 2 " 5.80E-ol 5.46E-02 3.06E-01 1.36E..OO 8."76E+OEi 3.62E-Ot 8.76E..06 4.80E-Q1 1.74E-ot 5.0tE-15 1.95E-Q1 6.01E·15 5.50E..02 -7.73E-o1 1.12£-13 2.82E-13 3 57E-o1 1.18Et07 4.t1E-14 9.ooE-o5 8.20E-111 8.01E.{I3 4.72E-01 "' Up-dip ' 2 " 5.82E-01 5.26E-02 6.93E-Q2 1.44E..OO 1.03E+07 1.3jf.{l1 1.04E..07 9.39E-01 6.71E-Q2 1.66E·15 8.1lE-02 1.66E·15 5.50E+02 ·1.27E..OO i.43E·13 3.31E·14 9.73E-01 1.4CE+07 6.31E-13 7 .... E-05 8.33E-QI 7.B1E-111 t.29E-Ilfl "2 Ue'l> ' 2 " 6.01E-<11 2.96E.{)2 1.14E.{I1 1.51E+OO 1.19E+07 1.72E.{I1 1.19Et07 1.84E-Q1 1.87E.{I1 1.45E-16 1.92E-Q1 1.45E-16 S.SOE+OZ -1.18E"..OO 1.45E-13 3.09E·15 B.IIE-<11 1.26Et07 1.07E·13 4.42E-Q5 B.S9E-01 8.8JE.05 B.29E.{J1 "' Up·~ ' 2 " 5.95E-01 9.72E-Q2 1.79E.{I1 1.48E..OO 1.15E+07 1.96E.{)1 1.12E..07 4.94E-ol 1.89E-111 5.28E-17 1.98E-o1 4.79E·17 5.SOE+02 ·I.OOE+OO 1.37E·13 9.55E-12 6.64E-Q1 1.47E+07 9.55E·H 6.66E.07 9.51E.{II 2.92E-02 VIIE-01 "' """" ' 2 .. 5.63f.{l1 4.58E-ro 1.85E-01 1 .... E+00 1.22Et07 8.91E-01 1.22E..07 6.96E-01 1.92f-(11 7.82E-15 1.93E-Ot 6.31E·15 7.50E+02 -t.:29E+OO 1.44E-13 9.77E·16 9.9!.E-OI 1.31E+07 1.78E-12 9.59E..Ol 2.93E·07 1.7BE-<11 7.4-tf-{12 "' Up-diP I 2 " 589E.{I1 4.93E-02 1.61E-01 1.46E+OO 1.27E+07 9.46E-01 1.27E+07 9.46E·OI 1.19E.{I1 4.24E·14 1.00E·OI 2.48E-15 7.60E+02 ·I.OAE+OO 1.33E·13 8.32E·17 6 28E-OI 1.40E+07 1.07E-12 7.85E.Ot 3.35f-(17 7.85E·01 33!1E-07 "' ,.,-dip ' 2 " S.76E-DI 1.12E-OI 1.8!E.{J2 H.ZEtOO J. 16EJ07 8.95E-<11 1.1ae .. o1 8,85E-OI 1.24E-01 1.52E-13 1.21E-OI 1.18E·13 750Et02 ·1.17E+OO 1.35E·I3 3.80E·15 7.83E-Q1 1.29E+07 112E-12 6.31E.O! 7.78E-<18 8 3\E-01 7.72E-OB '" Up-dip ' 2 " S.67E-Q1 5.ose-oz 2.04E-01 1.3!1e .. oo i.08E+07 9.78E-01 1.00E+07 9.75E-OI 7.38E-Q2 5.13E-14 8.21E.{)2 5.13E·14 7.50Et02 -9.31E-Q1 1.21E·13 1.74E-15 4.89E-Ql 1.32E+07 4.57E·13 892E-OI O.OOE+OO 8 89E-01 O.OOE+OO "' Up dip ' 2 " 5.72E-01 4.22£-()2 5.21E-Q1 1.4oe .. oo 1.13E+{)7 7.53f.{)1 1.13E+07 7.95E.{)1 5.56E-02 1.32E·I4 6.27E-02 1.32E-14 7.00E+02 ·9.4SE-OI 1.23E-13 1.32E-14 5.06E-OI Ul6Et07 4.47E·13 6.94E-02 1 .... E-01 1.27E-OI 7.61E-02 "' -· ' 2 " 5.75E.{)1 8.98E-<12 4.08E..01 1.41E+00 1.15E+07 9.10E-<11 1.16Et07 9. 13E-01 7.49E-<12 1.26E-14 8.13E-02 1.26E-14 7.50E+02 ·1.29E+OO 1.42E-13 B.33E-15 9.99E·OI 1.42E..07 4 o7E-13 6.42E-01 4.53E-<19 5.58E-QI O.OOE+OO ""' -· ' 2 " 5.71E-01 3.68E-02 4.49E-01 1.40Et00 1.12E+07 9.601:.01 1.13E+07 9.60E.{II 1.04E-01 1.70E-15 1.17E-01 1.70E-15 7.50E+02 ·9.4BE-ol 1.23E-1S 4.17E-14 5.07E.OI t.43E+07 2.8:3E-13 7.57E-01 4.04E-Q7 7.57E-OI 4.00E.{I7 "' -· ' 2 2 5.65E-o1 8.22E-02 4.02E-Q1 1.38e .. oo 1.07E..07 9.16E-111 1.06E..07 9.16E.{J1 1.58E-o1 4.4TE-14 1.84E-01 4.47E·I4 7.50E+{)2 -1.29E+OO 1.30E·13 5.01E·14 9.98£-01 124E..07 7.24E-11 5.71E-Ot 9.13E-08 S.71E-OI 9.05E-a8 "' -· ' 2 " 5.73E-Q1 1.SOE.{Il 2.98E-Ill 1.41E+00 1.13E..07 8.47E-D1 1.13E+{)7 B.47E-01 1.90E-<l2 3.02E·15 2.71E-112 3.02E-15 7.SOE+02 ·1.23E+OO 1.37E-13 2.40E·I3 8.82E.{)1 1.34E..07 1.78E-13 4.04E.{I1 3.35E-07 4.04E-QI 3.2SE·07 '"' """" ' 2 " 5.46E-01 3.17E.{I2 1.73E-o1 1.32E+00 9.38£..06 9.85E-01 IHOE+06 6.55E.{)1 4.8SE-02 3.72E·14 8.69E·02 3.nE-14 7.50E+02 ·1.~E+OO 1.35E-13 I.OOE-16 1.08E+OO 1.09E..07 1.3SE·11 8.5.2E-01 1.31E-<17 1.36E-ol 8.91E-Q2: '"" Up-dip ' 2 " 5.49E-Q1 1.42E-<11 2.97E-02 1.33E..OO 9.51E..06 7.93E-<11 9.62E+06 8.51 E-01 1.89E-Q1 1.41E·15 2.04E-01 1.41E·15 7.SOE+02 ·1.23E+OO 1.30E·13 2.00E-16 8.94E-111 1.18E..07 1.45E-12 4.13E.{IJ 7.78E-04 5.41E.01 7.43E-07 "' Up-dip ' 2 24 5.40E-QI 9.01 E-Q2 1.37E-<11 1.30E..OO 8.91E+06 9.08E·01 9.00E..08 B.oaE-o1 1.85E-QI 2.82E·13 2.07E-o1 2.82E·13 7.50E+02 -1.29E+OO 1.31E-13 2.63E-14 9.94E.{I1 1.09E..07 7.41E-13 6.59E-Q1 2.82E.OS 6.S9E-<11 2.7BE-(JB "" """" ' 2 " 5.46E-ot t.OGE-01 3.40E-01 1.32E..OO 9.32E+06 8.92E-Q1 9.35E..06 7.80E-<11 4.95E-o2 3.31E·14 6.82E.{)2 3.31E·14 7.50E+02 ·1.09E+00 1.22E·13 6.17E·16 8.69E.{I1 1.05E+07 5.25E·12 5.17E-01 1.10E-Q7 2.24E-OI 1.38E.{I2 '" Up-dip ' 2 30 54:i!E·OI 1.16E-ot 4.\SE-02 1.31£..00 B.07E+06 8.80f.{l1 9.16E..06 B.BOE-01 2,61E.{)2 2.75E·14 4.23E-Q2 2.75E-14 7.50E+02 ·6.4BE-01 1.o-tE-13 2.19E·13 2.79E·01 1.34E+07 I.S9E·13 6.10E-Q1 2 22E-Q7 6.10E-QI 2.20E·07 '"' Up-dip ' 2 .. 5.40E-<Jt 1.02E-<11 2.11E.{I1 1.30E+OO 8.90£+06 8.42E·OI B.B7E..Ofl 8.95E-Q1 4.5SE.{)2 7.78E·14 5.88E-02 7.76E·14 7.SOE..02 ·1.29E+00 1.31E-13 2.19E-15 1.01Ei00 1.03E+07 3.80E·12 4.38E-Q1 8.82E·04 5.91E-Ill BAIE-oe "" """" ' 2 35 5.42E-OI 9.57E-Q2 4.39E.{I1 1.31E..OO 9.09E+06 9.03E-OI !1.17E..08 9.03E-QI liOOE-02 7.24E·15 8.29E-Q2: 7.24E·15 7.50E-Ml2 -M7E-01 1.13E·I3 1.38E·13 4.57E-01 1.12E+07 3.98E·11 4.94E-Q1 1.05€-07 4.94E-01 1.o-tE..a7 "' """" ' 2 " s.nE-{11 5.28E-Q2: 5.93E-02 1.42E..OO 1.17E+07 1.11E-(11 1.17E..07 9.40E-01 7.33E-02 1.66E·15 8.22E-Q2: 1.66E-15 7.50E..02 -1..27E..OO 1.42E-13 3.31E·14 9.73E-<11 t.40E .. o7 631E·13 2.22E-05 8.80E-01 7.82E-01 1.13E·06 "' Up-diP ' 2 " 5.4!i!E.{I1 9.T2E-02 1.79E-01 1.33E+OO 9.52E+06 2.28E.{J1 9.45E+OEi 8.90E-Q1 2.02E-111 5.28E-17 2.21E-01 4.79E-17 7 .SOE-Ml2 ·I.OBE..OO 1.2:lE-13 9.55E-12 6.64E-01 1.4SE..07 9.55E-14 2.55E-{15 8.66E-(JI 5.88E-01 9.58E-Q6 "' Up·diP ' 2 " 5.90E.{I1 2.96E-02 1.t4E-01 1.47E+OO 1.29E+07 1.58E-111 1.28E..07 1.71E-D1 1.96E-Ilt 1.67E·18 1.B7E-o1 1.45E-16 7.50E..02 -1.1\:lE..OO 1.41E-13 3.09E-15 8.11E-01 1.26E+07 1.07E·13 1.53E-o5 8.94E-OI 4.09E-<15 8.62E.01 "' Up-dip ' 2 " 6.7TJE.{I1 1.23E-Q1 3.8BE-<11 1.40e .. oo 1.11E+07 4.12E-01 1.11E..07 7.76E-01 1.67E-OI 2.57E-13 1.78E-01 2.57E·13 7.50E+02 ·1.10E..OO I.JOE-13 1.51E·16 6.89E-01 1.23E..07 4.37E·15 6.1BE-o6 B.OOE-Ql 1.86E-Q1 1 38E-02 '" Up-dip I 2 " 5.95E.{I1 4.93E-Q2. 1.51E-01 1.43E+OO 1.57E+07 6.49E-(11 1.57E..07 8.62E-<11 2.78E.{II 6.27E·10 1.02E-Q1 2.46E-15 2.00E+03 ·1.06E..OO 1.36E-13 8.32E·I7 6.28E-Q1 1.40E..07 1.07E·12 1.39E-Q1 7.87E-02 5.1BE-Q1 2.25E-Q3 "' Up-diP I 2 .. 5.81E.{I1 4.58E-<l3 I.BSE-(11 1.44E+OO 1.46E+07 9.95E-01 1.47E..07 9.95E-Q1 2.24E.{I1 3.88E-13 1.93E-Q1 6.31E·15 2.00E+03 ·1.29E..OO 1.44E·13 9.77E·16 9.95E-01 1.31E..07 1.78E·12 9.75E-o1 2.34E.{)9 9.75E-01 2.24E-Q9 "' """" ' 2 " 5.7$E.{I1 9.01E-02 1.37E-01 1.42E+OO 1.40E+07 9.08E.{J1 1.41E..07 a.oee-ot 1.94E.{)1 4.31E-13 1.90E-QI 2.82E-13 2.00E..03 -12BE..OO 1.42E-13 2.63E-14 9.94E-(11 1.roe .. o7 7.41E·13 6.80f-{11 1.82E-oa 6.60E-OI 1.81 f-(18 m """" I 2 " 5.65E.{I1 5.05E-Q2: 2.o-tE-<11 1.38E..oo 1.29E+07 9.49E-Ot 1.30E..07 9.49E-Oi 8.38E-o2 5.57E·14 8.25E-02 5.13E·14 2.00E..03 ·9.31E-<11 1.20E-13 !.74E·15 4.8!1E-01 1.32E+07 4.57E·13 7.81E..01 3.41E-09 7.81E-01 3.38E-119 "' Up-dip I 2 .. 5.73E.{I1 1.12E-Q1 1.61E-02 1.41E+00 1.38E+07 5.27E-01 1.37E..07 8.86E.01 1.80E.{It 5.30E·12 1.22E-Q1 1.18E-13 2.00E+03 -1,17E..OO 1.34E-13 3.80E·15 7.83E.{)1 1 29E+07 I 12E·12 B.92E-02 I.CQE-01 6 34E-QI 2.17E·OB "' Up-diP ' 2 52 5.6."JE.{I1 3.68E-o2 4.49E-01 1.38E+OO 1.28Et07 9.80E.{J1 1.28E+07 9.60E-Q1 1.13E·OI 1.70E·15 1.19E-ol 1.70E·15 2.00E+03 -9.48E-01 1.21E-13 4.17E·14 5.07E-01 1.43E..07 2.6.3E-13 7.57E-o1 3.95E-07 7.58E-<Il 3.73E.07 720 Up-dip ' 2 " 5.70E.{I1 8.96E-02 4.06E-<11 1.40E+00 1.33E+07 9.09E.{)1 1.34E..07 9.09E-D1 8.62E-02 1.65E-14 8.23E-Q2: 1.26E·14 2.00E+03 -1.29E..OO 1.40E·13 9.33E·15 9.99E-01 1.42E+07 4.07E·13 5.41E"-{11 1.30f-oe 5.41E-OI 1.29E-08 "' Up-dip ' 2 39 5.56E.01 1.SOE-Q1 2.98E"-01 l.ase .. oo 1.21f+{)7 8.47E-01 1.22E..07 8.47E-01 2.24E-02 3.02E·1S 2.83E-02 3.02E-15 2.00E+03 -1.23E..OO 1.32E-13 2.40E·13 8.82E-<11 1.35E..07 1.78E·13 4.!l1E-01 3.55E·07 4.0'1E-01 3.51E.fl7 122 """" I 2 2 5.JOE-o1 8.22E-o2 4.02E-01 1.29E+00 1.05E+07 !1.16E·01 1.06E+07 9.16E-Q\ 1.87E.{I1 4.47E-14 1.75E-Q1 4.47E·14 2.00E+03 ·1.29E..OO 1.30E-13 S.OIE-14 9.98E.{)1 1.25E+07 7 2~E·II 5.71E-01 1.15E-07 5.71f-(11 t.OOE·07 "' Up·dlp ' 2 '"' 5.3-IE-<11 1.14E-01 3.43E-01 1.29E+00 1.0'1E+07 B.84E-<11 1.ose .. o1 8.84E.OI 7.15E·02 B.12E-18 B.43E-o2 !l.t2E·16 2.ooe .. ro -1 26E--100 1.28E-13 2.51E-14 9 43E-ot 1.2se .. o1 I 2!1E-13 4 86E-o1 1.30E·07 4.88E"·01 I 27f-{17 124 Up·dlp ' 2 35 5.3-IE-01 9.57E-O:l 4.39E-<11 1.29£+00 1.04E+07 9.03£-01 1.05E+07 9.03E·01 5.65E·02 7.24E-15 8.40E.{)2 7.24E·15 2.00E+03 .a.97E-01 1.11E·13 1.38E·13 4.57E-01 1.12Et07 3.98E·11 4 94E..01 1 a!E-{17 4.94E-01 I 07E..Q7 "' -· ' 2 "' 5.26E-Q1 1.16E-01 4.16£.{]2 1.27E+00 9.77E+08 8.83E·01 9.86E+00 8.83E.{)\ 2.{1-tE-02 2.75£-14 4.38E·02 2.7SE-14 l.OOEt03 -E:.49E-Qf r.OOE-i:l 2.19E·t3 2.79£-<11 1.34€+07 1.5gf·l3 6.19£-<JI f55E-{19 619£·01 I.S4E·09 "' ""'" ' 2 " 5.86E-01 3.17E-02 1.73E-o1 1.45E+00 1.48E+07 4.19E-<11 1.49€+07 7.92E-OI 7.28E-02 1.12E-13 6.1CE-Q2 3.72E-14 2.00E .. o3 ·1.33E+OO 1.4BE-13 1.88E-16 I.OSE+OO I.C19E+07 1.35E-11 1.13E-<12 4. 12E-OI 3.42E-<11 t.71E-Q2 "' ..,.,. ' 2 " 5.15E-<11 8.37E-<12 4.34E-Q1 1.24E+00 9.06E+06 9.04E-Q1 9.t3E .. 06 !1.12E-01 1.48E.{)1 5.63£-18 1.70E-01 5.62E·16 2.00E+03 ·B.88E-Q1 1.06E·13 4.57E·13 4.49E-Q1 1.38E+07 3.C12E·11 5.03E-o1 2.nE-o5 S.37E-Q1 9.93E-117 "' ..,.,. ' 2 " 5.75E-01 1.42E-111 2.!17E-Q2: 1.41E+00 1.37E..07 3.21E-Q1 1.38E..07 8.53E-<11 2.05E-01 8.99E·15 1.93E-<11 1.41€-15 2.00E+03 ·1.23E+OO 1.38E·13 2.00E·16 6.94E-01 t.iae .. o7 1.45E·12 1.17E-Q2 3.49E-01 5.44E-Q1 4.12£-07 "' -· I 2 " 4.96E-01 4.46E-02 2.52E-Q1 1.19E+00 8.11E+06 5.28E-01 7.96f+{)6 9.33E-01 1.56E-<11 9.13E-18 1.85E·01 8.51E·18 2.00E+03 ·6.58E-QI 9.15E-14 1.30E·12 2.32E-Q1 I.J3E+fl7 4.57E·12 2.5.2E-o2 2.94E.{I1 7.05E-01 5.75E·05 "' -· ' 2 '" 5.87E-01 1.06f.{lj 3.40E-QI 1.45E+00 1.4!1E..07 4.17E-01 1.49E+{)7 8.93E.{II 7.53E.{)2 1.16E-13 8.20E-02 3.31E-14 2.00E+03 ·1.09E+00 I.ME·13 8.17E·16 8.69E-o1 1.05E+07 5.25E·12 3 55E-o4 7. 16E-Ill 5.19E-01 4 !>-'IE·06 '" -· ' 2 " 5.19E-Q1 6 13E.{I2 4 70E-02 1.25E+00 9.41£..08 1.10E-Q1 9.\2E+06 7.87E-111 1.94£-01 8.05E-18 2.06E-01 5 75E-IB 2.00E+03 ·1.17E+00 I.IBE-13 8.61E·13 7.!11E-Q1 1.30E+07 2.34E·14 4 47E-Q5 e.53E.{I1 3.92E-01 7.91E·03 ,2 """" I 2 ., 4.!18E-ot 8.75E-112 1.81£-Q\ 1.20E+00 8.13E..08 1.65E-ot 8.26E+06 5.57E-OI 1.4AE-01 6.92E·I8 1.64E·OI 8.!l2E-18 2.00Ei03 ·I.O!JE+OO 1.11E-13 2.19E·16 6.75E·01 1.20E+07 1.55E-12 3.78E-OB B.BQE-01 6 2~E-02 1.6\E·OI "' """" ' 2 ,. 5.83E-01 4 58E-(13 USE-D I 1.44E+00 1.44E+07 9.!)5E-01 1.45E+07 9.95E.OI 2.21E.{)1 2.51E-13 1.93E.{I1 6.31E-15 4.ooe .. o3 ·1.2BE100 1.44E·13 9.77E-16 9.95E-Q1 1.31E+07 1.78E-12 9.7s.E-o1 2.65E·OII 9 75E-<11 2.53€·09 ,,. 
"""" ' 2 " 5.77E-Q1 9.01E.{J2 1.37E-01 1.42E..OO 1.39E+07 9.08E-Q1 1.40E+07 9.08f.{l1 1.95E-Q1 4.73E-13 1.90E.{I1 2.92E·13 4.00E..03 ·1.29E+00 1.42E·13 2.63E·14 B94E-Q1 1.09E+07 7.41E·13 8.ME-Q1 1.99E·OB 6.00E-<11 1.97E-oe "' """" ' 2 " 6.72E-QI 5.05E-02 2.04E-01 1.40E..OO 1.35E..07 9.49E-Q1 1.36E+07 9.49E-111 8.92f-Q2 1.01E·13 8.11E.{I2 5.13E-14 4.00Ei03 -9.31E.{II 1.22E-13 1.74E·15 4.89E-OI 1.32E .. o7 4.57E·13 7.82E-QI 2.64E-0!1 7.82E-Q1 2.63E-09 "' Up-dip ' 2 .. 5.79E.01 8.98E-02 4.08E-Ot 1.43£..00 1.41E..07 9.09E-Ol 1.42E+07 9.0!JE-01 9.47E-02 4.nE-14 8.07E-02 1.26E·14 4.001!+03 ·1.29E..OO 1.43£-13 9.33E-15 9.99E-QI 1.42E..07 4.07f-13 5.41E-ol 7.74£-0!1 5.41E-01 7.70E-09 737 Up-diP ' 2 .. 5.64E-01 U2E-<11 i.BIE-02 1.36E+00 1.28E+07 4.04E-01 1.28E+07 B.B7E-(11 I.SOE-QI 7.98E-13 1.25E-(11 1.16E·t3 4.00E..03 -1.17E..OO 1.31E-13 3.AOE-15 7.83E.01 1.29E+07 1.12E-12 3.23E-Q2 2.29£-01 639E-01 2.57E·IO "' """" ' 2 '"' 5.38E-Qt 1.14E-01 3.43E-111 1.30E..OO i.07E..07 8.83E-01 1.08E+07 8.84E.{J1 7.21E-<12 9.12E·16 8.35E-<12 9.12E-16 4.00E+03 -1.26E..OO 12BE·13 2.51E-14 !1.43E-01 1.25E+07 1.29E-13 4.86E-<J1 1.39E-(17 4.95E-Q1 1.36f-<17 '" "- ' 2 " 5.30E-ot 3.68£.{12 4.49E-111 1.2BE..OO 1.01E..07 9.58E-01 1.02E+07 9.60E-01 1.10E-01 i.7CE·15 1.2BE-01 1.70E-15 4.00E+03 ·9.48E.{)1 1.12E-13 4.17E·I4 5.07E-Q1 1.43E .. o7 2.63E·13 7.43E.{)1 2.31 E-06 7.56E-Q1 4.6SE-07 "' u,...,. ' 2 ' 5.2oE-QI 9.81E-<12 2.56E.{I1 1.25E..OO 9.36f+06 8.99E.{I1 9.44E..06 8.99E-01 6.96E-02 7.24E-16 0.79E-<l2 7.24E·16 4.00Et03 ·1.28E+OO 1.25E·13 1.66E-14 9.73E-QI 1.25£+07 7.08E-14 5.84E-OI 129E-<17 5.84E-QI 1.26E-Q7 '" ""'" ' 2 30 5.19E-<11 1.16E-<11 4.18E-02 1.25£+00 9.27E+06 8.83E·01 9.37E..08 8.83E-o1 2.81E-Q2: 2.75E·14 4.45E-<12 2.75E·14 4.00E+03 -6.49E..01 9.87E-14 2.1BE-13 2.7BE-01 1.34E+07 1.59E-13 6 1\IE-01 1 .39E-09 6.19E-OI 1.J3E-o9 "' Up-dip ' 2 " 5.25E-01 1.50E-Q1 2.98E.{J1 1.27£+00 9.73E+06 8.48E.{I1 9.82E..06 8.48E-01 1.60€-()2 3.02E-15 3.02E-02 3.02E·15 4.00EJ03 ·I 23E+00 1.24E-13 2.40E-13 8.82E-OI 1.35E107 1.78E-13 4.0SE-01 2.05E-Q7 4.0SE·OI 2.02E.{I7 "' Up-dip ' 2 " 6.04f.{ll 4.93E-<l2 1.51E-01 1.52E+00 1.63Et07 3.11E.{II 1.64E+07 5.73E-Q1 2.85E-01 1.00E.09 9.92E-02 2.46E-15 4.00E+03 ·1.ooe .. oo 1.39E-13 B.32E·17 6.28E-111 1.40E..07 1.071!·12 6.78E-03 4.67E-01 7.56E-Q2 !.48E·OI '" Up-diP I 2 35 5.0SE-01 9.57E-02 4.39E-01 1.21E+OO 8.72E+06 9.02E.{J1 8.81E..06 9.02E-01 5.26E-O:l 7.24E-15 6.80E-o2 7.24E-15 4.00E+03 ·8.97E-o1 1.05E-13 1.38E-13 4.57E.01 1.12E..07 3.98E-11 4.94E-at 1.28E-<17 4.94E·OI 1.27E·07 "' Up-diP I 2 "' 4.95E-111 6 88E-O:l 3.81E.{)2 1.19E+OO 8.29E+06 I.BOE·OI 8 28E..08 9.18E-Q1 1.66£·01 3.04E-17 1.7'9E.OI 3.02E·17 4.00E+03 ·1.26E+00 1.18E·13 4.07E·13 !1.43[.{11 1.16E107 2.04E·11 9.02E-O'l 8.72E-Q1 7.21E-OI 5.50E·Ofl "' """" ' 2 " 6.96E-o1 1.42E-QI 2.97E.{J2 1.49E+00 1.57E+07 9.68E-(12 1.57E..07 8 34E-OI 2.~E-01 2.28E·11 1.83E-111 1.41E-i5 4.00E+03 ·1.23E+00 1.46£-13 2 OOE·I6 8.94E·01 1.11:lE+07 1.45E·12 5.19E-05 8.33E-Q1 4.99E-Ill 4.15E-<15 "' Up-dip ' 2 .. 4.91E.{I1 6.13E-o2 4.70E-Q2 I.IBE+OO 8.15E+06 7.96E·02 7.sse .. oo 7.84E-Q1 \.BBE-111 8.05E·18 2.18E·Ot 5.75E·18 4.00E..03 ·3.73E·OI 8.56£-14 6.61E·13 1 60E-OI 1.30E .. o7 2.34E·H 3.84E-06 9.25E·OI 3.88E-(JI 8.24E-Q3 "' Up-dip ' 2 " 4.97E·01 4.46E-O:l 2.52E-<11 1.19E+OO B.49E+06 2.53E·01 8.18E+06 8.36E.01 1.57E·01 9.13E·18 1.85E.{)1 8.51E·16 4.00E..03 ·1.23E+00 1.17E·13 t.38E·12 8.92E-<11 1.33E•07 4.57E·12 1.38E-11 9.98E-QI 4.00E.{J1 7.88E-03 "" Up-dip ' 2 .. 6.11(JE-Q1 4.58E-03 1.65E-QI 1.43E+00 1.41E+07 9.94E-ot 1.42E+07 9.94E-<It 2.15E.{I1 9.08E·14 1.95E.{)I 8,31E·15 1.00£+04 ·1.29E+00 1.43E-13 9.77E·16 9.95E-Q1 t.Jte .. o7 1.78E·12 9.7SE-01 3.86E-09 9.75E-01 3.63E..Q9 "" ""'" ' 2 45 5.65E-01 $.05E.{I2 2.04E-ot 1.45E+OO 1.4SE..07 9.49E-01 1.46E.+07 9.49E-OI 1.11E-111 6.10E-13 7.87E-02 5.13E·14 1.00f+04 ·9.31E-01 1.26E-13 1.74E-15 4.89E-01 1.32E..07 4.57E-13 7 .82E-Q1 1.00E-09 7.82E-Q1 1.59E-09 
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1997 EP-cation Calculation: Replicate One Direct Brine Release Vectors e 7/13/97 

......, 
oc- ...... ·- ~ ... ..... JwpS<ino 0 - ·-l)p.<fp~ - Brn.Ro" !loiiA.olo(rol 

-·~ 
w...a .. l'!n - ·~- -~· 

C..mllooo c-.o.e.ino ~·~ ~·-
&- p,..,., .... &~- - ~.~ -- ·- ~- Prtrl>oed('ll ·- - ,_, ·-· ·--Pruoure(Pa} ~":';:~1 Pro......,(Pa) 

,_, _, 
l'ln(...-3/a-l r .. rnr'3111 Rali<>(nM/1 I c.,-.- {moclldoJyj P-S(Po) P""""O(Po) Brine-''""' relll'l"i!!o) 

·~· 
~. '""" """ --M ~~-1•""' ..... _, 

(~ACtion) on.< ..... 
·~· Ro llo. - ~ 1~1 ~ " '"'" '~· FBHP2 FBHP4 BHP ABAI-J time BRINEFLW GASFLW MAX BAN MAX GAS LOA MET BRINE Be G.IIS RATE o.sou; Bf\!NEOUT BRIN REL BRNPAES5 SATBRNS BRNPAESO SATBANO WASTE PV TOT BAIN 

:;~ ~~: ' ' ;; ·::~~~ e..o!;~os ~:::~~; ~:=~:~ ::~1e!s o.Ooe!; !::s:e: ~-;E~ ~:~~~~ '-~~-~ .3!.:-1)2 -~-~=+00 ~-~=+01 !-~~~+01 "' ::~~~: ~.39~:~~ ::~E~~ :::;e:; :-~e:~: ' ' B.OOE+OB 1.08E.OS O.OOE+OO O.OOEtOO 1.28E+01 1.25Et01 9.67E+08 "" Up-dip ' ' " 7.93E..OS 3.90Et05 9.74Et06 2.88E+00 4.S4E.QS UOE-03 7.t4E.(IS 1.23E-o3 4.67E+Oo4 1.17E-% 3.37Et00 2.51E,.(J2 1.17£+01 1.14E+01 9.43E+06 8.44E-!l1 9.39E..OO 5.50£.(11 8.93€+04 !>.85E+04 '" Up--dip ' ' '" 2.70£+05 8.77E+05 1.0CIE-t06 l.IOE+OI 1.27E-!l5 5.56f-(11 1.71E-!l5 1.86E+OO l.nE+OI O.OOE+OO 1.70E+03 6.95E,.(J5 1.20E,.(J1 1.13f,.(JI 8.90E,.(J6 7.04E-!ll 6.98E+06 5.09E-(11 8.68E+04 5.53E+04 "' """"' ' ' .. 7.99E+06 7.99E+Oil 9.69E+06 2.BBE+OO 3.89f.(l5 1.48E-!l5 5.61E-o& 1.48E-!l5 8.20E+06 1.65E-o5 4.53E·02 1.35E+OO I.OIE+Ol 9.0CIE+OO 9.42E,.(J8 8.88f-(ll 9.35E+06 8.10E-!l1 8.91E+04 7.52E+04 ""' """. ' ' " 8.01E+08 7.93f,.(J6 9.94E+06 2.88E+OO 3.13E-o5 5.62E·05 5.S4E-o5 5.62E-!l5 8.02E+05 1.B6E-(16 1.72E-!l1 1.08f,.(JI 8.60E+OO 8.41E..OO 9.86E+06 8.24E.{)1 1.00E,.(J7 8.46E.(I1 9.24E+04 7. 76E+04 "' """· ) ' "' 8.00E+06 8.01E+OB 1.09E+07 2.88E+00 2.77E.(I5 2.28E-D6 6.IHIE.(I5 2.28E-Q6 1.46E+07 3.17E-D6 6.94f.(l3 5.37E.(I1 7.80E+OO 7.64E+OO 1.07E+07 9.61E.(II 9.20E+06 9.59E.(I1 9.06E+04 B.69E+04 ., UJI"dlp ' ' 7 7.99E+05 7.99E+06 9.43E+OB 2.88E,.(JO 3.02E.()5 7.51E·08 4.02f.(l5 7.88E.OO 4.05E+IHI 1.6fiE.(I5 2.29E-(14 1.87E-02 7.58E-t00 7.37£,.(10 8.98E+OB 9.91 E-D! B.BOE+OB 7.19f.(ll 8.60E+04 7.23E+04 ... Up-dip ' ' " 8.00E+06 2.36E+OS 6.35E+OB 2.88f,.(J0 2.67E·05 8.22E-06 4.41f-(15 8.22E-06 5.75E,.(J6 O.OOE,.(JO 1.90E-<12 1.24E+OO 7.10E..OO 6.93€+00 9.22E,.(J6 3.40E-01 9.21E-t06 7.3:lE.01 B.OC!E+04 5.77E+04 "' """" ' ' " B.02E+06 2.56E+OS B.97E+06 2.69E+OO 2.57E-05 8.95E-06 4.40E-05 B.98f-(16 3.05E+06 o.ooe..oo 2.73f.(l2 2.22E+00 6.75E+OO 6.S!IE+00 9.13E,.(J6 S.llfiE-01 tii.09E-t06 8.24E-01 B.77E+04 6.89E+04 "" """" ' ' ' 7.99E,.(J6 7.99E+06 9.49E+08 2.88E+OO 2.23E.(I5 1.77E-D6 3.59E-!l5 1.77E-08 1.72E-t07 1.68E.(I5 5.41E-(13 3.42E·01 5.85E..OO 6.71E+00 6.94E,.(J8 9.18E-OI 6.91E+06 9.15€-(11 B.66E+04 7.93E+04 .. 7 """" ' ' " 7.99E,.(J6 2.21E+05 B.79E+OB 2.88E+OO 9.48f.(IB 1.2BE-<17 1.62f-(15 1.26E-07 B.39E,.(J7 1.31 E-05 3.83E-04 3.01E-D2 2.52E+OO 2.4BE+00 6.37E,.(J6 4.71E-OI 8.39E+06 605E.01 8.37E+04 5 25E+04 """ """. ' ' " 2.64E,.(J5 3.43E+OS 1.09E+07 1.10E,.(J1 7.91E-D7 1.31E+OO 1.91E.OO 8.7tE-tOO 4.37E.(I1 1.65f.(l5 4.00E+03 2.06E,.(J6 6.99E-D1 B.SOE-01 1.05E,.(J7 3.69E.(I1 5.8BE+06 3.3oJE-o1 !J.S1 E+04 4.42E+04 "' Up--dip ' ' " 3.42f,.(J5 3.16E+05 1.32E+07 1.10E+OI 5.0SE-08 2.00E+OO 1.44E·07 1.7BE+01 1.75f.(l2 3.6BE.05 6.09E+03 3.67E..OO 6.41E-Q2 6.2BE·02 1.2JE,.(J7 5.76E-01 5.88f,.(J6 3.61f-(11 1.0SE,.(J5 5.49E+04 '" UJI"dip ' ' " 2.61E+OS 2.27f,.(J5 4.41E+OB 1.10E+01 1.22E-06 B.BOE-01 4.09E-(IB 7.15E+OO 1.4BE-(12 O.OOE+OO 2.01E+00 9.63E+05 1.43E-02 1.36E-D2 8.76£+08 4.94E-ot 4.52E+06 2.87E-01 8.56E,.(J4 4.Z2E+04 "" Up-dip ' ' " 2.97E+05 8.01E+06 1.09E+07 1.10E+01 1.08E-oB 6.53E-<11 5.06f.(l8 1.27E+01 1.22E-<12 6.87f-(16 1.99E,.(J3 1.10f,.(J6 1.34E-02 1.28E-02 1.05E+07 9.41E.(I1 4.29E+06 9.57E-02 9.40E+04 4.87E+04 "" "- ' ' '" 3.42E+OS 3.33E..05 6.77E+06 1.10f,.(Jj 8.42E-o9 6.61Jf.(ll 3.52E-08 1.75E+01 B.BIE-03 O.OOE+OO 2.01E+03 1.23E+OB 8.41E-o3 8.27E-03 1.19E+07 2.06E-01 4.26f,.(J6 1.71E-o1 1.02E,.(J5 1.81E+04 '" """" ' 2 '" 3.74E+05 3.06E+05 7.9BE+06 I.IOE+DI 8.38E-11 5.08E-01 4.80E-10 1.89E+01 1.12E-D4 O.OOE+OO 1.55E+03 9.73E+05 1.09E-04 1.07E-o<! 1.12E+07 5.06E.(I1 3.62E..OO 1.97E.(I1 9.90E+04 2.74E+04 ,,. 
""""' ' ' " 8.00E+06 2.69E,.(J5 2.59E+05 2.8BE+00 1.42E~4 2.49E.OO 2.77E-D4 2.55E-06 5.95E+07 O.OOE+OO 7.56E.(I3 8.20f.(l1 3.69E+01 3.80E,.(J1 122E~o7 7.04E.()1 1.19E+07 H>8f.(l1 9 qe...o• 7.42E104 .. , Up-dip ' ' '" B.OIE+08 8.01E,.(J8 8.01E+06 2.88E+00 1.42E-04 4. IOE·05 2.34E-04 4.10f-(15 6.02E~06 o.ooe .. oo 1.25E-DI 7.37E..OO 3.6BE~01 3.59E~01 1.27E~07 9.47E-tll 1 25E+07 8 31f.(l1 9.65E~04 8 S2E•04 ""' UfHllp ' ' " 8.00E+06 B.OOE~06 8.00E+06 2.86E+00 8.81E-05 2.01f.(l3 U4E-D4 2.01E-03 1.31E+06 O.OOE+OO 6.14E+00 1 90E+02 2.41E+01 2.36E+01 1. 16E+07 6.68E-D1 1.15E+07 6.79E-<11 914E•04 708E+04 ''" UIH'O ' ' " s.ooe .. oe 6.00E+06 B.OOE+OB 2.66E+00 8.52f-(15 o.ooe.oo 1.4BE-04 O.OOEtOO 2.24E+22 O.OOEtOD D.OOE+OO o ooe .. oo 2.24E+01 2.19E~OI 1.09E+07 9.76E·01 1.06E+07 97 .. f-(11 8.81E+04 8511E+04 "" -· ' ' " 3.75E+05 4.30E+05 4.JOE,.(J5 1.10E,.(J1 1.9SE.OS 3.33E-DI 4.43E-05 2.24E+OO 4.62E+01 O.OOE+00 1.02E+03 4.32E+05 1.9!1E+01 1.89E+OI 1. 13E+07 B.OOE-(11 7.14E+06 6 80E.01 901E+04 6.82E+04 "' -· ' ' " 7.9!1Et06 8.00E+06 8.00E+08 2.06E,.(J0 6.75E-os 1.36E-04 1.29f-(14 1.36E·04 9.64E+05 O.OOE+OD 4.16E.(I1 1.95E+01 1.85E+01 1.81E+01 1.16E+07 9.18E.01 1.13E+07 9.07E-01 9.13E+04 8.3oJE+04 700 """" ' ' " 8.01E+OB B.OIE+06 B.OIE+06 2.BBE..OO 6.33E-% 1.81E-05 1.42E-04 1.81E-D6 4.25E+06 O.OOE-tOO 5.51E-o2 4.19E+OO 1.78E+01 1.74E+OI 1.13Et07 9.61E-01 t.IWIE,.(J7 9.59f-(11 8.9BE+04 8.62E+04 "' -· ' ' 2 6.00f,.(J6 s.ooe .. oa. B.OOE+06 2.68E..OO 6.05E.{)5 1.43E-o4 1.02E-04 1.43E-04 1.10E+06 O.OOE+OCI 4.36E-(11 1.52E+01 1.81E+01 1.5BE+01 1.0Bf,.(J7 9.18E.(II 1.06£+07 8.5Sf.(l1 8.7!>E+04 7.73E+04 "' """· ' ' " 8.01 E-t06 B.01E+D6 8.01E+06 2.68E+OO 4.68£.(15 2.14E-04 8.62€-o& 2.14E.(I4 3.46E+05 O.OOE+OO 6.52E.01 3.75€,.(11 1.30E+01 1.27£+01 1.13E+07 6.51 E-01 1.12E•07 8.45E-01 9.05E,.(J4 7.67E+04 700 Up--dip ' ' " 7.99E-t06 5.26E+05 5.26E+OS 2.88E+OO 4.44E-o5 5.73E-07 7.59E-05 !>.73E-D7 B.24E+07 O.OCJE,.(JO 1.75E-(13 1 39E·01 1.14E+01 1.12E,.(J1 9.40f,.(J6 6.64E-OI 9.31E+06 7.30E-tll 8.12E+04 6.13£+04 "' "- ' ' " 7.1QE+06 6.01E+08 B.01E,.(J6 2.88E+00 2.6.2E-05 1.44E~3 4.42E-05 1.74E-D3 1.97E,.(J4 O.OOE+OO 4.39E+OO 3.56E,.(J2 7.02E..OO 6.86E+00 9.6.2E+06 B.55E-D1 9.47E+06 5.00E-(11 6.2lJE+04 5.41E+04 7Q6 -· ' ' " 7.99E+06 7.99E+OB 7.99E-t06 2.88E+00 2.70E.{)5 1.22E-(16 3.79E-o5 1.22E-De 5.61f,.(J7 O.OOE+OO s.ne-o3 1.31E-DI 6.92E+OO B.75E+00 9.00E,.(J6 9.10E-01 8.87E+06 9.07E.01 7.90E+04 7.17E+04 "" """· ' ' " 7.99E+06 3.77E,.(J6 3.77E+06 2.88f+00 2.60E-os 1.ne.oo 4.01E-DS 7.72E-06 6.13E+06 O.OOE+OO 2.36E.Q2 1.12f,.(J0 6.77E+OO 6.61E..OO 9.35f,.(J6 7.66E.(I1 9 28E-t06 7.42E-o1 8.09E+04 6.32E+04 707 UjHiip ' 2 " 8.00f,.(J6 6.00E,.(J6 B.OOE+06 2.88E+00 2.19E-o5 1.43E-Q6 3.23E-OS 1.43E-D6 1.91E+07 O.OOE+OO 4.36E-(13 2.97E.(I1 5.67E+OO 5.53E+OO 9.16E+06 8.83E-01 9mE+0B 6.38E.(II 7.9BE•04 5 95E+04 700 Up·dlp ) 2 .. 7.77E+08 7.99E+06 7.99E+06 2.86E+00 2.07E-05 1.66E·03 3.09E·OS 1.86E-03 1.64E+04 o.ooe.oo 5.05Et00 3.32E+02 5.45E+OO 5.32E+OO 8.97E+06 B 98E~1 B87E+08 5.77E-OI 7.90E.+04 5 70E+04 700 ""'" ' 2 " 7.99E+06 7.99E-t06 7.99E+06 2.86Et00 1.71E-05 2.9se-ae 2.91E-os 2.96E-06 7.76E+06 O.OOE+OO 9.04E-03 5.97f.(l1 4.62E+OO 4.51E+00 9.17E•06 9.05E-o1 9.03Et06 9.00E-01 7.99E+04 7.20C+D4 "' ,., .... ' ' " 3.44E+05 8.02E+06 6.02E+06 1.10E,.(J1 3.49E-Q9 8.12E-01 1.69E-08 I.&SE+OI 3.18E-(13 O.OOEtOO 2.46E+03 1.36E+06 4.34E-o3 4.24E-03 1.17E+07 9.41E.(I1 4 72E+06 7.51E-o2 9.20E+04 4.62E+04 "' """" ) ' '" 2.9fE,.(J5 8.03E+06 8.15E+06 t.10f,.(J1 2.40E.()9 3.31E-01 1.37E-06 9.70£+00 5.06E-o3 0.00E+00 1.01E-t03 6.15E+05 3,11E-03 3.02E-D3 9.45E+06 8.93£.(11 3.21E+OO 227E.{)1 B.21E+04 3.29E+04 "' -· ' 2 " 3.79f,.(J5 3.6SE+05 3.66E+05 1.10E+01 2.30E·09 7.45E-OI 1.27E~B 2.04E,.(J1 2.15E-o3 O.OOE+OO 2.27E+03 1.41E..OO 3.02E·03 2.85E-o3 1.28E.+07 1.93E-Ol 4.SOE+06 1.57E-o1 9.70E+04 1.60E+04 "' -· ' ' '" 3.44E+05 3.Z9E+06 3.29E+OB 1.10f,.(J1 1.47E-DII 1.51E..OO 4.09f-(19 1.42E+01 6.56E-04 0.00E+00 4.61 E+03 2.90E+06 1.90E-D3 1.6.2E.(I3 1.0Bf,.(J7 7.86E-01 4.97E+06 3.70E-D1 B.93E+04 5.23E+04 "' -· ' ' '" 3.13E,.(J5 7.64E+06 7.64E+06 1.10E+01 1.23€-04 1.2tE..OO 1.83E-04 2.58E+00 I.SOE+02 O.OOE+00 3.69E+03 9.89E+OS 1.49E+02 1.44E+0.2 1.41f,.(J7 6.60E~I 1.39E,.(J7 4.3BE-o1 9.91E+04 6.39E+04 "' -· ' ' ,. 7.99E,.(J6 8.00E .. o6 8.00E+06 2.66E..OO 3.24E-04 1.16E-D7 4.42f.(l4 1,16E.07 2.66E+09 0.00E+00 3.54E-04 2.0CIE-02 8.11E+01 7.91f,.(J1 1.47E+07 9.95E-OI !.44E+07 7.59E-<11 945E+04 B.I7E+04 "" Up-dip ' 2 " 8.00f,.(J6 B.OOE+06 8.ooe .. oe 2.6BE+OO 1.57E-04 5.28E.(I3 2.71f-(14 5.2BE-(13 5.71E+04 O.OOE+OO 1.61E+01 7.60E+02 4.31E+DI 4.21E+01 1.41E+07 9. II E-Dt 1.39E+07 8.85E-o1 9.23E+04 B.29E+04 "' Up--dip ' ' " 7.99f,.(J6 7.99E+06 7.99E+06 2.BBE..OO 1.31E-(14 1.99E·OS 2.19E-04 1.99E-% 1.15E+07 O.OOE+OO 6.07E-D2 3.02E+00 3.45Et01 3.37E+01 1.30£+07 9.60E-tll 1.26E+07 9.47f.(l1 8.75E+04 8.30£+04 "" Up--dip ' ' .. 4.48E,.(J5 S.OO,f,.(JB 8.00E+06 1.10E+01 2.52E-o5 1.67E,.(JO 7.51E-05 2A9E+OO 1.79E+DI 0.00E+00 5.09E+03 1.86E.OO 3.32E+01 3.19E+01 1.24E+07 B.77f-(ll 1.02E+07 3.21f.(l1 9.0SE+04 !>. ISE+04 "' Up-dip ' ' " 6.01E.OS B.OIE+06 8.01E+06 2.68Et00 1.0SE.(I4 9.77E-05 2.07E-Q4 9.77E·05 2.38E+06 O.OOE+OD 2.96E-01 1.30E+01 2.81E+01 2.74E+01 1.28E+07 9.61E-01 1 24Et07 8.3oJE-01 8.70E+04 7 75Et04 "' UJ!-dip ' ' "' 7.99E+06 7.99E+06 7.99E+06 2.88E+00 9.76E-o6 7.46£.(14 1.93€-04 7.46E-D4 2.77E,.(J5 O.OOE+OO 2.2BE+00 9.91E+01 2.71E+01 2.65E+01 1.34E+07 9.12E-o1 1.31E+07 9.03f.(l1 8.9-4E+04 B.IIE+O<I 7" UJI"dip ' ' " B.01E+06 B.01E+06 B.01E+06 2.88E..OO 5.62E-05 3.96E-04 1.04E-04 3.98E.{)4 2.31E+05 O.OOE+OCI 1 .21E+OO 6.73f,.(J1 1.54E..01 1.51E+OI 1.22E,.(J7 8.51E.(I1 1.20E,.(J7 7.60E.(I1 B.43E+04 6.74E+04 722 """' ' ' ' B.OOE..OS B.OOE+06 8.00£,.(16 2.88E+00 5.sse-o5 1.13E-04 8.6$E-05 1.13E-04 1.24E+06 O.OOE+OO 3,44E.(I1 1.19E+01 1.41E+01 1.38E+01 1.06E+07 9.16E-<11 1.04f,.(J7 7.40E.(I1 7.78E+04 6.37E,.(J4 "' """" ' 2 '"' 8.00E+06 8.00E+06 6.00E+OB 2.BBE+00 3.56E-D5 4,00E.05 7.04E·05 4.00E-05 1.20E+06 D.OOE+OO 1.22E-01 8.3SE+00 6.97E+00 9.75E+00 1 05E+07 8.87E-01 1.00E,.(J7 8.53E~1 7.72E+04 6.70E.o<~ 7>< Uo<l> ' ' " B.OOE+06 B.OOE+06 6.00£+06 2.8BE+00 3.B3E-D5 3.16f.(l5 6.20E-05 3.1BE-D5 1.69E+06 O.OCIE,.(JO 9.65f-(12 5.77E+OO 9.71E+00 9.48E~OO 1.0SE+07 9.05f.(ll 1.63£,.(17 8.16f.(l1 7.72E+04 8.80E+04 726 u ... ' ' " 7.99E+06 7.99E+06 7.99E+06 2.8BE+00 3.52E.(I5 2.32f-(16 5.2BE-o5 2.32E-06 2.61 Et07 O.OOE+OO 7,08E-o3 3.56f-(ll 9.14E+00 8.92€+00 9.86E+06 6.86E-01 9.71E+06 6.74E-01 7.48Et04 6.74E+04 726 Up-dip ' 2 " 3.S6E+05 4.44E,.(J6 4.44E+06 UOC+01 3.46E.Q6 1.70E+00 1.15E-(16 1.32E,.(J1 1.58E+OO O.OOEtOO 5.19E+03 2.91f,.(J6 4.59E+OO 4.37E+OO 1.46E+07 7.96E-01 7.38E+06 3.00E~1 9.56E+04 5.39E+04 727 Up-dip ' ' " 8.04Et06 8.01E.OS B.01E+06 2.88E+00 1.4BE-os 3.S2E-05 2.62E-05 3.70E-05 4.52E,.(J5 O.OCIE,.(JO 1.07E-D1 8.90E,.(JQ 4.02E+00 3.93E..OO 9.13E+06 9.1SE-OI 9.01E+06 7.CXlE-(11 7. !6E+04 5.7\E,.(J .. 728 """" ' ' " 3.34e .. os 6.02£,.(16 8.02E+06 1.10E+01 3.4BE.{)6 1.45E+OO 1.03f.(l5 9.03E+OO 2.18E+OO O.OOE+OO 4.41E+03 1.84E..OO 4.00E..OO 3.77£+00 1.36E,.(J7 8.57f.(l1 8.77E..OS Z.11E.01 9.11E+D4 4.81E.o<l "" ""'" ' ' " 2.31E,.(J5 O.OOE..OO 5.65E..OO 1.10E+01 1.73E.()6 USE-02 8.84E-DB 1.80E..OO 1.20E+01 O.OOE+OO 3.04E+02 2.05E+05 2.46E+OO 2.43'E..OO 7.96E+06 9.34E.{)1 3.03E..OS 3.72E-o1 6.64E+0~ 4.29E.o<~ "" ""'" ' ' '" 3.83E+05 6.00E+06 B.OOE+06 1.10Et01 9.01E-OB 1,52E+OO 3.29E-D7 2.0BE+01 J.BOE-02 O.OOE..OO 4.65E+03 3.28E+06 1.24E.(I1 1.22E-!l1 1.48f,.(J7 6.94E-01 5.80E+06 3.75f-(11 9.58E+04 5.87E.o<~ "' ,., .... ' ' .. 2.83Et05 6.13E+06 6.13E+06 1.10E+01 2.94E-(19 I.BIE-01 2.31E-OO 9.08E+OO 9.45E-03 O.OOE+OO 5.53E+02 4.67E+05 4.41E-03 4.40iE-03 9.12E+06 7.92E-D1 2.4BE+06 I.OOE.(II 7.2BE+04 2.63E+04 7'2 ""'" ' ' " 3.0BE+05 2.8BE+OS 2.88E+05 1.10E+01 2.40E-13 1.31E·OI t.66E·12 7.26E+00 1.02E-De O.OOE+OO 4.00E+02 3.5.2E,.(J5 3.57E.07 3.43E-(17 6.26E,.(JB 5.68f.(l1 2.05E+06 1.51E.(It 6.6BEt04 2.4BE+04 "' -· ' ' " 7.99Et06 7.99E+06 7.99E+OB 2.88f,.(J0 3.06E-04 I 30E.{)7 4.32E-(14 1.30E-07 2.42E+09 O.OOE+OO 3.97E-04 3.17E-02 7.68E+OI 7.49E+01 1.45E+07 9.95E.{)1 143E+07 7.57E-o1 9.41 E+04 B.12E+04 "' -· ' ' " 8.00E+06 B.OOE..OS B.OOE+06 2.86E,.(J0 1.55E.ot 6.87E.(I3 2.67E.{)4 6.87E~3 4.62E+04 O.OOE+OO 2.10E+01 9.32E+02 4.26€+01 4. 17E+01 1.40E,.(J7 9.11f.(l1 1.39E+07 6.80E.(II 9.20E+04 7.21E+04 735 -· ' ' " 7.99E,.(J8 7.99E+06 7.99E+06 2.88f,.(J0 1.58E-04 6.44E-o5 2.53E-o4 5.4-<IE-(15 7.21E+06 O.OOE+OO 1.66E-D1 5.97E+OO 4.14E+01 4.06E+OI 1.36f,.(J7 9.50£.(11 1.32£+07 9.48E.{)1 9.02Ef04 8.56E+04 "' Up-dip ) ' " 7.99f,.(J6 7.99E+06 7.99E+06 2.88E,.(J0 1.21E-04 2.36E-03 2.25E-04 2.36E-03 1.09E+OS O.OOE+OO 7.20E,.(J0 3.0BE+02 3.31E+01 3.24Et01 1.42f,.(J7 9.12E-<11 1.39E+07 8.25E.(I1 9.26£,.(14 8.00E+04 "' Up-dip ' ' .. 3.47E,.(J5 B.OOE+06 8.00E+06 1.10E,.(J1 8.12E.Q6 1.74E+00 2.51E-(15 4.87£..00 5.26E..OO O.OOE+00 5.32E,.()J 2.27E+06 1.19E+OI 1.15E,.(J1 1.2Jf,.()7 8.65f.()1 8.36E+06 2.63E-OI 8.70f,.(J4 4.72E•04 "" """" ' ' '"' B.OOE.OS 8.00E-t06 B.OOE+06 2.8BE..OO 4.23E-o5 5.33E·05 6.07E-o5 5.33E~5 1.02E+06 O.OOE+OO 1.63E-D1 1.14E+01 1.16E+01 1.13E+01 1.08E+07 8.87E-01 1.06E+07 7.85f.(l1 7.86£,.(14 6.43E+04 "' Up-dip ' ' "' 8.02E+06 8.00E,.(J6 8.00E+06 2.68E..OO 4,35E-(15 1.29E-05 B.27E-05 1.31E-D5 3..64E+06 O.OOE+00 3.94E-(12 3.18E+00 1.16E+01 1.13E+01 1.02E+07 !I.B!f-(11 9.96E+06 7.25E-01 7.6!E+04 6.32E+04 "' u ... ' ' ' B.OOE+06 B.OOE+06 8.00E+06 2.BBE..OO 2.43E-05 4.38E-oe 4.73E-05 4.38E.OO 7.17£+06 O.OOE+OO 1.34E-Q2 9.37E·OI 6.70E+OO 6.55E..OO 9.44E+06 9.02E.(I1 9.27f,.(J6 8.06E.(I1 7.30E+04 6.19E+04 7<0 """• ' ' 30 7.99E..OS 7.99E+06 7.99E+06 2.BBE..OO 2.52E·05 5.80E.(I7 3.75f.(l5 5.BOE.07 6.49f,.(J7 O.OOE+OO 1.71E-03 I.Oif.(ll 6.53E+00 8.37E+00 9.37E+06 8.8BE-01 9.22E+06 6.78E.(I1 7.26f,.(J4 5.59E+04 7<2 """· ' ' " B.OOE+06 8.00E+06 6.00E+OB 2.88E+00 2.39f.(l5 2.56E-<IS 4.12E-D5 2.56E-!l5 1.31E+06 O.OOE+OO 7.82E-02 4.96E,.(J0 6.47E+OO 6.33E+00 9 B2E•06 8.52E-01 9.67E+06 6.B5E-o1 7.46E+04 S.66E+04 7<3 Up-dip ' ' '" 3.87E+05 5.32E,.(J5 5.32E,.(J5 1.10E+01 3.67E-D8 3.65E+OO 7.13E.OO 1.68E+01 8.39E·01 O.OOE+OO 1.11E+04 6.30E+06 4.00E+OO 3.93f,.(J0 9.40E+06 5.85E-DI 9.13E+06 2.48f-(11 1.03E+OS 4.91E+04 7<' """" ' ' " 7.99E+06 7.69Et06 7.99E+06 2.8BE+00 1.07E-D5 8.50E-D7 1.77E.OS B.SOE-07 1.57E+D7 O.OOE,.(JO 2.59E.OO 1.83E-01 2.8BE+00 2.80E,.(JO B.81E+06 9.05E-(II 8.6BE+06 7.40E-01 6.88E+04 5.59E+04 "' Up-dip ' ' "' 2.28f,.(J5 8.02E,.(J6 B.02E+06 1.10E+01 7.12E-08 2.02E-(11 4.07£·07 5.52E+OO 2.40E-(11 O.OOE+OO 6.17E+02 3.9BE+05 9.57E-02 9.02f.(l2 8.26E+06 9.20E.01 2.89E+06 1.22f.()1 6.60£+04 3.42E+04 "' """" ' 2 " 4.36£,.(15 6.04E.OS 8.04E+06 1.10E+01 1.90E·06 3.83E..OO 5.47E-oe 2.811E+01 3.31E.{)3 O.OOE+OO 1.17E+04 6.04E+08 2.66E-02 2.59E-<12 1.03E+07 7.8SE.01 6.76E+06 1.49E.(I1 99-4E+04 4 29E+04 "' ~,. ' 2 " 2.76f,.(J5 O.OOE+OO 2.66E+03 1.10E+01 1.66E-10 1.46E-01 1.23E-<19 5.32E..OO 7.66E-04 O.OOE+OCI 4.44E+02 3.58E,.(J5 2.74E-Q4 2.72E-04 7 68E+0B 7.90E·OI 2.32E,.(J6 9.2BE-Cl2 6.49E+04 2.18E+04 "" ""'" ' ' 63 3.16E+05 B.14E+06 6.15£+06 1.10f,.(JI 4.51E-15 1.37E~1 1.02E-14 8.42E+00 1.61E-08 O.OOE+OO 4.17E+02 3.61f,.(J5 5.82E-09 5.B1E-(19 8.18E+06 B.40E.(I1 2.07f,.(J6 Z.02E-01 6.67E+04 3.21E+04 "' -· ' ' " 7.99E+06 7.99E+06 7.99£+06 2.88E+OO 2.61E-o4 1.77E-(17 4.06E.04 1.77E-07 1.54E+09 O.OOE+OO 5.41E.(I4 4.29£-()2 6.61E,.(J1 6.45E+01 1.42E+07 9.95E-01 1.39f,.(J7 7.49£-01 9.30E+04 7.99E+04 "' -· ' 2 " 8.00E+06 B.OOE..OS B.OOE+OB 2.86E+00 2.08E~4 5.63E-04 3.05E-D4 5.63E·04 1.14E,.(J6 0.00E,.(J0 1.72f,.(J0 5.02E+01 5.50f,.(J1 5.37E+01 1.46£,.(17 9.50E-01 1.42E+07 9.46E-ot 9.48E+04 9.00Et04 

SCAT_R1B.XLS 
Page 20 



 

 Information Only 

1997 Eeication Calcula!ion: Replicate One Direct Brine Release Vectors 
7/13/97 

-·~ '~ ~·k .... ~ 
~· ~-~ ·-- ~~ - ~o:lpBriM l.\:1-<:&plloo ,.,., Down-,.,o ... W~•'"' RooiOJOIQu Ro-olllrinoo CIIJ""'-'-Po,... Up-<flll,l,og i..p.o:lpA"'I! ~,l.ogi:J<Iwft.dphl.l DRZ"""""'r -· - -~· 

lnlroJoionT .... 

·~-
,_.., Pom-oool*'l'_,_ 

~- - - -M &n.- -..... Sol.(~oclon) Sol tnolonl lioidl1(rn) p,........,(Pa) So< (k...,lionf "'-suro (1'10) S.t. (lraolon) {F..dmj ,..., (FI""hJ ...,, (Yea,.) 
-(l,f'o) ,..., ...,, p,.,are IP•I - - ·-· - -, . ...., ,..., (hob• I ,_, ,_, (h ..... ) ~ " n. '"'· '"'" Va<:1.,.. I'OROSITY SAT RQAS SAl ROJlN llEIGfiT PRESI'AN2 BSATPAN2 PRESPAN~ BSJ\TPAN. POROSIT'V PHlM ){ f'OROSITV Pl;m.A X INTfi._TME """ WELLPI PAM SMll IIJ1EA TOT CAST RE PJIM CAST """ ~RG2 KRW4 llr!O~ li~ ~: ' ~ ;:::~!~ ' ' ~ 
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"" Up-d. ' ' ' 5.36E-01 9.81E·02 2.~E-OI 1.30Et(l0 I.OSE-t07 8.99E·OI Ul6E..07 8.99E.()I 7.21E-02 7.24E·16 6.49E-4l2 7.24E-16 Ul0E+04 ·1.28E+00 1.29£-13 1.66£·14 9.73£-01 1.25£+07 7.0BE-14 5.84E-4ll 1.20£.(17 5 85E-(11 1.17E·07 "' Up-dip ' ' ,. 5.13E-4l1 9.01£-4)2 1.37£-(11 1.23E~O 9.02E+06 9.10E-ol 9.11£+06 9.10E-o1 1.96E"-4ll 2.62£-13 2.19£...01 2.62E·13 1.00E+D4 -1.29Et<JO 1.23£-13 2.63E-14 9.94£-01 1.09E~7 7.41E·13 6.68E-01 2.14E-13 6.68E-4l1 2.09£-13 755 Up-dip ' ' ,., .5.!6E.OI 1.14E-Q1 3.4:JE-01 1.25E+OO 9.Z2E+06 8.83E-D1 9.32E~6 8.93£..01 6.96E-D2 11.12£-18 8.72£.02 9.12£-16 1.00£+04 -1.28E..OO 1.23£-13 2.51£-14 9.43£-(11 1.25E+07 1.29£-13 4.85E-01 1.83£.07 4.86E-01 1.59£.07 "' Up-dip ' ' "" 5.04E-01 1.16E-D1 4.16£.02 1.21E+OO 8.69£+06 8.83E-4l1 8.78Et06 8.83£.01 2.70E-D2 2.75E·14 4.59£.02 2.75E-14 t.00E+04 ·6.4BE-o1 9.57£-14 2.19E·13 2.79£.01 1.3'1£+07 I.SQE-13 6.19£-(11 1.2SE$ 6.19E.01 1.23£-011 "' ,,...,. ' ' " 6.00£·01 4.93£.02 1.51E-01 1.50E..OO 1.56£~7 3.47£..01 1.57E~7 5 . .59£.01 2.73£-4)1 .5.93£-10 1.00E-01 2.46E-16 1.00£+04 -1.06E..OO 1.37£-13 6.32E·17 828E.01 1.40Et07 1.07E·12 4.42E-03 5.!8E.OI 6 68£..()2" 1.$JE.OI "' , ..... ' ' " 6.31£.01 1.12£.01 1.61£-4)2 1.28£-tOO I.Cl2E+07 6.79£..01 1.02E~7 8.8SE.01 1.29E-Q1 1.18£-13 1.34£-(11 1.18£-13 !.20Et03 -1.17E+OO 122E·t3 3.1WlE·15 7.83£-(11 1.38E-t07 1.12E·12 1.27E·01 657£.02 6.31£..01 11.69E.fiA "" Up-dip ' ' " 5.41£.01 4.93£.02 1.51E·01 1.31Et00 1.09E+07 9.44E.fll L1<"E+07 9.4SE.01 1.1oe-o1 2.46£-15 1.15£.01 2.46E-15 1.2!1£~3 ·1.06£+00 1.20E-13 6.32£·17 6 28E.01 HBE+07 1.07E-12 7.79E.01 8.41E-07 719E·01 7.92£.07 "" 
,,...,. ' ' " 5.42£..01 8.98E-02 4.08E-ol 1.31£+00 1.10Et07 9.13£.01 1.11£+07 9.30\E-01 7.86E-4l2 1.26£-14 8.ITE-02 1.28E·14 1.20Et03 -1.29E+OO 1.31£·13 o.~E-15 9.99£·01 I 47£+07 ~.!17E·13 5.S4E.OI O.OOE+OO 6 28E-OI o.ooe.oo "' Up·d~ ' ' " 5.27£-(11 5.05£-0.2 2.04£-01 1.27E+00 9.86£+08 9.82£.01 9.97£+06 9.84E.OI 7.63E-D2 5.13£-14 8.96£-02 5.13£·14 1.20E+OJ -9.31£.(11 1.11£·13 1.74£·15 4.89£.01 1.36£+07 4.57£-13 9.18E.01 O.OOE+OO 9.26E.OI o.ooe.oo 7" ..,.. ' ' " 5.37£.01 3.68E-Q2 4.49£-01 1.30£+00 UME-t07 9.60£.01 1.15Et07 9.60E.OI 1.09£-(11 1.70£-15 1.27£.01 1.70£-15 1.20E+03 -9.48E-Q1 1.14£-13 4.17E·14 5.07£.01 1.51£+07 2.63£-13 7.57£-(11 4.18£-(17 7.57E.01 4.13£-07 763 ..,.. ' ' " 5.12£.01 1.31E.Ot 1.22£.01 1.2:JE-t(l0 6.68Et06 4.11£.01 8.87E+06 2.94£.01 2.95£.02 1.12E·14 4.09E-D2 1.12E·14 1.20£+03 -1.24EtOO 1.21E-13 8.32E-13 9.16£.01 1.23£+07 1.26E·13 1.64E-4l2 3.01£.(11 2.42£.03 5.44£-(11 "' 
,.,.. 

' ' 7 5.20£.01 7.76E.OO 3.12£-ot 1.25£..00 9.39£..06 5.14£.01 9.44£..06 9.90E-D1 1.42E.01 2.29£-13 1.63£-(11 2.29£-13 1.20E-t03 ·6.15E.01 9.80E·14 7.94E-14 2.60E-ol 1.30£+07 135E-12 t.CliiE-02 4.31£.01 9.49£.01 3.11DE-4lB "' Up-d. ' ' " 5.03£.(11 9.57£·02 4.39£-(11 1.21£+00 8.35£..08 8.95£-(11 8.37£+06 11.02E-QI 5.14£-0.2 7.24E-15 6.83£-(12 7.24£·15 1.20E-t03 ·8.97E-o1 1.04£-13 1.38E-13 4.57E.01 t.19E~7 3 98€-li 4.6!'.£.(11 1.38£.05 4.93£-(1\ 1.97£.07 7" Up-dip ' ' ' 5.28£.01 8.22£.02 4.02£.01 1.27Et00 9.94E-t06 5.29£-4l1 9.95Et06 6.07£-01 1.87£.01 4.47£-14 1.78£.01 4.47E·14 1.20£+03 -1.29£+00 1.27£-13 5.0tE·14 9.98£.01 1.35Et07 7.24E-11 3.29E-Q3 5.15£.01 1 92E-02 2.87E-ot "' "'""" ' ' " 5.06E-4l1 4.22E-D2 5.21E.OI 1.22£..00 8.54£+08 6.33E-01 8.54Et08 5.14£-01 5.22£-02 1.32E·14 7.24£·02 1.32£-14 1.20E+fl3 ·9.48E.01 1.07E·13 1.32'E-14 6.06£-(11 1.15E..07 447E·13 4.69£-03 4.97£.01 oooe,oo 1 OOE•flfl 7" Up-dip ' ' " 4.97E.01 9.01 E.02 1.37E·OI 1.19£~0 8.04£•06 11.00£.01 8.1l!E~6 11.08E.01 1.98E.OI 2.82£-13 2.26£-{11 2.82E-13 1.20E+!J3 ·1.29£+00 1.20£-13 2.83E·14 9.9~E-4l1 1.17E+07 741E-13 8.fi9E·OI 3.43E·08 1159€·01 J:Jr.E·Ofl "'' Up-dip ' ' " 5.ooe-ot 3.17E·02 1.73£·01 1.20£+00 8.20.ei00 2.89£.01 8,20£+08 4.84£.01 4.A9E-02 3.72E·14 7.38£-02 3.72£·14 1.20E+03 -1.33E•Oo 1.Z2E-13 1 AIIE-18 l.one .. oo 1.18E+07 1.35E·I I 7.08£-04 7.02£.01 2.70E·02 2.9~E-OI "" UtHIIp ' ' " 6.13£.01 1.42E.01 2.97£·02 1.23£+00 8 91E+08 1.19E·OI 6.95£..08 8.51£-ot 2.01E·OI 1.41E-15 2.21£-(11 1.41£-15 1.20£+03 ·1.23E•OO 1.21£-13 2.00£-16 6 fi4E-01 1.25£+07 1.45£-12 4.30£-04 106£-01 5AOE·OI 1.03E-06 m Up-dip ' ' 
,. 5.45£.01 4.58E-03 1.65£.01 1.32E-t00 1.13£+07 2.44£-01 1.13£+07 2.71£-(11 2.04E-D1 6.31£-15 2.11E.01 6.31£-15 1.20Et03 ·1.29E+OO 1.32£-13 9.77£·16 9.95£-01 1.44Ef07 1.76£-12 6.13£.05 8.SOE·OI 2 47E-04 7 81E.OI "' Up-d~ ' ' " 5.40£-01 1.SOE-o1 2.98£-01 1.31E+00 1.09£+07 3.36£·01 1.09£..07 8.47£.01 1.89£.02 3.02E·15 2.113E-o2 3.02E·15 1.20£+03 -123£+()0 127£-13 2AOE-13 8.82£.01 1.45£+07 1.7BE-13 2.07£.(15 8S!IE·OI 4.02E·01 5.26£.(17 m Up-d. ' ' " 5.68£.01 2.96£.02 1.14£·01 1.39£+00 1.32£+07 1.25E·01 1.32£+07 1.48E-01 2.10E-Q1 2.52£-16 2.07£.01 1.4SE-16 t.20E-t03 -1.18E+OO 1.:JJE·13 3.09E·15 8.11E-o1 1.32£+07 1.07E·13 1.14E.07 9.72£.(11 4.67E-o6 9.23£.01 "' ,.,.. ' ' ., 6.50£.01 1.16E".01 4.16E.02 1.3JE+00 1.17£+07 5.30E-02 1.HE+07 5.85£.02 3.51E-D2 2.75E-14 4.18E-D2 2.75£·14 1.20Et03 -6.49E.01 I.ClSE-13 2.19E·13 2.79E.01 t.48Et07 1.59£-13 7.83£-(18 9.73£.01 335E-(17 9.59£.01 775 ,.,.. ' ' " 5.70E.01 9.72E·02 1.79E.01 1.40E..UO 1.35£~7 1.81£.(11 1.3JE-t(l7 1.88E-QI 2.10£.01 5 . .59£·17 2.11£.01 4.79£·17 1.20E+03 -1.0!lE+OO 1.29£-13 11.55E-12 6.64£.01 1.48£+07 9.55E-14 2 65E-IO 9.94£.(11 5.94£.08 9.75E.Ot "' Up-dip ' ' " 5.58£-(11 4.113E.02 1.51£.01 1.36£+06 1.23E..07 7.BOE.OI 1.24E+07 11.45E-DI 1.14E-01 3.55£-15 I. !lE-O! 2.48£-15 1.40E-t03 -1.ose .. oo 1.21E·13 6.32E·17 8.28£-(11 '.48£+07 1.07£-12 3.30£-01 1.53E-02 7.81E.Ol 6.07£.07 m Up-dtv ' ' 69 5.44£.01 8.96£..02 4.08£.01 1.32E-t00 1.11£..07 9.09E-G1 l.ll!E+07 9.17£-01 7.90E-0.2 1.26E-14 8.74£-(12 1.26E·14 1.40E-t03 ·1.29E•OO 1.32£-13 9.33£-15 9.99E.01 1.47£+07 4.07E-13 5.40E-ol 1.72E.(I8 5 72E.01 o.ooe .. oo no Up-dip ' ' " 5.39E-01 3.68E·02 4.49E.01 1.30£-t()O 1.00£+07 9.58€.01 1.013'£+07 9.60£.01 1.10£-(11 1.70E-15 1.26£-01 1.70£-15 1.40£+03 ·9.48E-o1 1.14E-13 4.17E·14 5.07E.OI 1.51Et07 2.63£-13 7.44E.01 2.19£.(16 7.57£-4)1 4.33E-o7 779 ,,...,. ' ' " 5.29E.OI 5.05E-o2 2.04£·01 1.28£..00 1.00£+07 9.69£.01 1.01Et07 9.71£.01 7.65£-02 5.13E·14 8.93£.02 5.13£-14 t.40Et03 -9.31£-ot 1.11£-13 1.74£-15 4.89£.01 1.36£+07 4.57£·13 8.84£.01 O.OOE+OO 8.72£.(11 o.ooe .. oo 700 Up-dip ' ' .., 5.42£.01 1.12£-01 t.61E·02 1.31E..OO 1.10£+07 4.17£.(11 1.11£..07 8.85E-o1 1.30£.01 1.30E·13 1.31E·OI 1.18£-13 1.40E+03 -1.17E+OD 1.25E·13 3.BOE·I5 7.83£-01 1.38£+07 1.12£-12 3.65£·02 2.13E.01 6.31E-o1 8.69£-08 7" Up-dip ' ' " 5.10£.01 9.01 E-D2 1.37£.01 1.23£..00 8.ITEt06 11.08£.01 6.81£~6 9.08E.01 1.96E.OI 2.82E-13 2.20£·01 2.82£-13 1.40E+03 -1.29E~oo 1.23£-13 2.63E·I4 9.94£.01 1.17£;07 7.41E-13 6 59£.01 3.00E·06 6 59£.01 2.97£.06 "" 

,,...,. 
' ' " 5.08E-DI 1.06£.01 3.40£-01 1.22£..00 8.66E+06 4.115E-4ll 8.68£+06 6.81E.OI 5.11£.02 3.31E·14 7.38£-02 3.31£·14 1.40£~3 -1.09E+OO 1.13E-13 6.17£-18 6.69£.01 1.12£..07 5.25E·12 4.67£-4)3 4 6tE-ot 8.72£.02 8.31E.02 "' Up-d~ ' ' " 5.21£.(11 1.SOE-o1 2.96£-01 1.26£+00 9.46£+06 4.17£.01 9.57E+06 8.47£.01 1.54£..02 3.02E·15 3.04£.02 3.02£-1.5 1.40£+03 ·1.23£+00 1.23£·13 2.40E·13 8.B2E-Dt 1.45£..07 1.78£·13 1.45£.03 5 68£.01 4.DJE-o1 4.66E.07 "" Up-<lip ' ' " 5.07£.01 8.37£-(12 4.34E-D1 1.22£+00 8.S4E..06 5.30E-01 8.70E...OS 11.12E-(11 1.4BE-GI 5.63£-18 1.73£.01 5.62£-16 1.40£+03 ·8.88E-o1 1.05£-13 4.57E·13 4.49£-01 1.43Et07 3.02E·I1 HOE-03 6.02£.01 5.37E.01 t.OOE-o6 '" .,.,. ' ' " 6.20£.01 1.42£.01 2.97£-02 1.25£+00 9.37£..06 1.36£-01 9.40£+06 8.48€.01 2.01E-DI 1.41£-15 2.17£.01 1.41£·15 t.40E-t03 -1.23E-too 1.Z2E·13 2.00£-16 8.94£.(11 1.25E..07 1.45E-12 2.65E-04 7.36£-(11 5.33E.01 2.7tE-o6 "' 

.,.,. ' ' 60 5.00£-01 6.13£.02 4.70£-02 1.20£+00 8.16£+06 1.24£.01 8.51E-t06 9.10E.01 1.115E-4lt 6.10E·18 2.14£.01 5.75£-18 1.40Et03 -1.17£-.oo 1.15£-13 6.61£-13 7.91E-o1 1.33£..07 2.34E·t4 9.07£-05 823E.01 6.94£.01 5.51E-05 707 """" ' ' " 5.45E-01 4.58E-ro I.BSE-01 1.32£+00 1.12£..07 2.32£.01 1.12£..07 3.34E-ol 2.04E-01 8.31£-15 2.11£.01 6.31£-15 1.40£+03 -1.29£-t()O 1.32£-13 9.77E·I6 Q.Q5E-01 1.44£..07 1.78£-12 2.56£.05 8.81£.(11 1.65£-(13 6.30£.01 "' Up-d. ' ' " 5.15£..01 9.72E-02 1.79E-o1 1.24£+00 6.96£..06 2.12£-(11 9.21£+06 8.92£.01 2.15E-Q1 5.26£-17 2.38£-(11 4.79E·17 1.40Et03 ·1.08E-t(l0 1,14E-13 9.56E·12 6.84£-01 1.45E..07 9.5SE·14 7.22£-(16 9.05E.01 5.1~4£.(11 5.93£.06 "' '>•• I ' " 5.07£.01 3.68E-02 4,49£.01 1.22E+00 8.77E-t06 8.o1 e-o1 8.86£+06 9.60E.01 1.09E-Dt 1.70E·15 1.35£.01 1.70E.·15 3.00E-t03 -9.48E-o1 1.07E·13 4.17E·14 5.07£-01 1.51£+07 2.63£-13 1.11DE-01 4.75E-02 7.56£-4)1 5.28£-(17 790 ,.,.. 
' ' " 5.41£.(11 5.0SE-Q2 2.04£.01 1.31f-t(l0 1.09E-t07 9.49£.01 1.10Et07 9.49£.01 7.66E-Q2 5.13E·14 8.70E-o2 5.13€-14 3.00£+03 -9.31E-o1 1.14£-13 1.74£-15 4.69£.(11 1.36£..07 4.57£-13 7.81 E.01 40SE-09 7.81E.Ol 4.02£-09 "' '>•• ' ' 69 5.44£.01 8.98E-D2 4.08£.01 1.32E+00 t.12Et07 9.09£.01 1.13E+07 9.09£-01 7.110£-02 1.26£-14 8.73£-0.2 1.26€-14 3.00E-t03 -1.29E-t(l0 1.32£-13 9.33E·15 9.99£-01 1.47Et07 4.07E-13 5.40E.01 1.85£-06 5AOE.OI 1.EI:IE·06 "' ..,.. ' ' " 5.26£.01 9.01E·02 1.37E-o1 1.27£+00 9.74Et08 9.08E.01 9.83£+06 9.08E·01 1.95£.01 2.82E-13 2.13£-(11 2.82£·13 3.00E-t(l3 ·1.29£-t()O 1.27E-13 2.$3£·14 9.94£-01 1.17E+07 7.41£·13 6.59£.01 3.36E·08 6.59£-4)1 2.89E.OB 799 Up-dO ' ' ,., 6.06£.01 1.14E.OI 3.43£.01 1.22E+00 8.70£+06 8.93£-01 8.79Et06 8.83£.(11 6.93£-02 9.12£-16 8.94£-02 9.12E·16 3.00£..03 -1.26£+00 1.20£-13 2.51E·14 9.43E.01 1.2BE..07 1.29E·13 4.66£.01 1.66E-(17 4.66£.01 1.61£.07 79< ,.,.,, ' ' " 5.55E.01 1.42E·01 2.97£.02 1.35E..OO 1.21E-t07 5.54£.02 1.21E-t(l7 6.10E.01 1.98£-01 1.41£-15 2.01£.01 1.41£-15 3.00£+03 ·1 .23E+OO 1.32£-13 2.00£-16 8.94£-01 1.25£..07 1.45£-12 1.51£.06 9.36E.01 1.50E-o1 4 05E-0.2 795 ,.,.,, ' ' 60 5.02E.01 6.13E-02 4.1QE-0.2 1.21E-t00 8.60£+06 7.72£-0.2 8.3Sf-t(l6 7.84E-01 1.97£.01 8.05£-18 2.13£.(11 5.75£-16 3.00£+03 ·1.17E+OO I.ISE-13 6.61E-13 ?.91£.01 1.32£+07 2.34E-14 2.90E-o6 9.31E-4ll 3 9BE.OI 8.24£.03 796 Up-dip ' ' " 5.45£..01 4.58E.OO 1.BSE-ot 1.32E-t00 1.12£..07 1.92£-(11 1.12£+07 7.51£.01 2.0-tE-01 6.31E·15 2.11£.01 6.31£-15 3.00E+03 ·1.29£-tOO 1.32E-13 9.77E·16 9.95£.01 1.4-4Et07 1.76£·12 1.55E.08 9.84£.(11 2.61£.01 4 13E-o2 "' Up-dip I ' " 5.17E.01 9.01£..02 1.37£.01 1.24Et00 9.17£..06 7.49£-(11 9.27£+06 9.08£.01 1.96£-01 2.82E-13 2.17£.01 2.B2E·13 5.00E+03 -1.29E-tOO 1.24£-13 2.63£-14 9.94£.01 1.17£+07 7.41E·13 2.82£.01 t,4tE-o2 6 . .59£·01 3.07E.08 796 ,,.. ' ' " 5.S3E-01 5.05E-Q2 2.04£.01 1.34£..00 1.19E+07 9.49£.01 1.20E..07 9.49E-Q1 8.09E..Q2 5.13£-14 8.47£·02 5.13E·14 5.00£+03 ·9.31E.01 1.17£·13 1.74£-15 4.89£.01 1.36E+07 4.57£-13 7.81E·01 3.78£.(19 7.8tE-ot 3.75£.09 799 Up-dip ' ' " 5.40£.01 8.98E-D2 4.08E.OI 1.31£-tOO 1.09£..07 9.09£.01 1.10E..07 9.09E-01 7.83£-0.2 1.26£-14 8.80£-(12 1.26£-14 5.00E+03 ·1.29E+00 1.31£-13 !I.~E-15 9.99E.01 1.47£+07 4.07E-13 5.40£.01 2.01E-08 540£-(11 I.B6E.08 

,., ,...... 
' ' ' 5.09£.01 11.81E-D2 2.S6E'-O! 1.22£..00 8.87€..00 8.99f".Of 8.96£+06 9.9'9E-01 6.91E-0.2 7.24E·t6 6.(HI8)2 1.24£-16 S.OOE..OJ ·1.28EJOO 1.22E-13 1.66E·14 9.73€.01 l.28Et0? 7.08E·I4 5.&4E.O! !.36£.07 5.84£-Dl 1.34E-o7 

., Up-dip ' ' 
,., 5.00£.01 1.14£.01 3.43£·01 1.20E~O 8.52£+06 8.83£.01 8.61£~6 6.83£.01 6.98£-02 9.12£-16 9.05E-4l2 9.12E·16 5.00£+03 -1.26EtOO 1.19£-13 2.51£-14 9.43£-ot 1.28E..U7 1.29E·13 -4.85£.01 1.95£-(17 4.86£.01 1.70£.07 "" Up-dip ' ' .. 4.86£-01 6.86£.02 3.61£.()2 1.17E..OO 8.02£+06 8.61£-02 6.0oE~6 9.18E.01 1.58£.01 3.04£-17 1.1!.2£.01 3.02E-17 5.00£+03 -1.26£-t()O 1.16£-13 4.07E-13 9..43£-(11 !.18£+07 2.0-tE-11 2.73£-06 9.31 E-01 7.2Q.E-ot 5.73£-06 ""' u .... ' ' " 5.73£.01 5.05E.02 2.04£.01 1.41E+OO 1.35E..07 9.49E-GI 1.36£-+()7 9.49£.01 8.92£-02 1.01E·13 8.09£.02 5.13£-14 1.00Et04 ·9.31 E-01 1.23E·13 1.74£-15 4.89E.01 t.36E-t07 4 57E-13 7.82£-ot 2.68£.09 7 82E-ot 2.66£.09 ... Up-dip ' ' " 5.37E-4l1 8.99E.02 4.06E-D1 1.30£..00 1.05€+07 9.09E-D1 1.06E..07 9.09E.01 7.76E-02 1,26£-14 B.B7E-D2 1.26£-14 1.00Et04 -1.29E~o 1.30£-13 9.33E·15 9.99€.01 !.47Et07 4.07£-13 540E.01 2.84£.08 540€.01 1.90E-o8 "" ,,...,. 
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Appendix G includes Figures which contain CCDF results from CCDF _ GF. 

Figures 
G.! - G.3 Summary PAVT and CCA CCDFs for cuttings/cavings, spallings, and direct brine 

release (blowout) 
G.4 
G.l9 

-G.18 PAVTreplicate I CCDFs 
- G.77 CCA replicates 1,2, and 3 CCDFs 

Note: Some of these figure titles use the term blowout instead of direct brine release. They are 
equivalent. 
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