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I. Introduction 
The Waste Isolation Pilot Plant {WIPP), located in southeastern New Mexico, has been 
developed by the U.S. Department of Energy (DOE) for the geologic (deep underground) 
disposal of transuranic (TRU) waste. Containment of TRU waste at the WIPP is regulated by the 
U.S. Environmental Protection Agency (EPA) according to the regulations set forth in Title 40 of 
the Code of Federal Regulations (CFR), Part 191. The DOE demonstrates compliance with the 
containment requirements according to the Certification Criteria in Title 40 CFR Part 194 by 
means of performance assessment (PA) calculations performed by Sandia National Laboratories 
(SNL). WIPP PA calculations estimate the probability and consequence of potential 
radionuclide releases from the repository to the accessible environment for a regulatory period of 
10,000 years after facility closure. The models used in PA are maintained and updated with new 
information as part of an ongoing process. Improved information regarding important WIPP 
features, events, and processes typically results in refinements and modifications to PA models 
and the parameters used in them. Planned changes to the repository and/or the components 

therein also result in updates to WIPP PA models. WIPP PA models are used to support the 
repository recertification process that occurs at five-year intervals following the receipt of the 

first waste shipment at the site in 1999. 

Waste panel closures comprise a repository feature that has been represented in WIPP PA since 
the original Compliance Certification Application (CCA) of 1996. Panel closures are included in 
WIPP PA models principally because they are a part of the disposal system, not because they 
play a substantive role in inhibiting the release of radionuclides to the outside environment. The 
DOE stated in the CCA (DOE 1996) that "The panel closure system was not designed or 
intended to support long-term repository performance. " The 1998 rulemaking that certified 
WIPP to receive transuranic waste placed conditions on the panel closure design to be 
implemented in the repository. The mandated design consists of a concrete block wall, an open 
drift section, and a concrete monolith, and was termed the "Option D" panel closure. Following 
the selection of the Option D design in 1998, the engineering of the panel closure has been re
assessed, and a revised design has been established that is simpler, cheaper, and easier to 
construct. The revised panel closure design, termed the Run-of-Mine Panel Closure System 
(ROMPCS), is comprised of 100 feet ofROM salt with barriers at each end. The ROM salt is 
generated from ongoing mining operations at the WIPP and may be compacted and/or moistened 
as it is emplaced in a panel entry. The barriers consist of ventilation bulkheads, similar to those 
currently used in the panels as room closures. 

The DOE has submitted a planned change request (PCR) to the EPA requesting that EPA modify 

Condition 1 of the Final Certification Rulemaking for 40 CFR Part 194 (EPA, 1998) for the 
WIPP. The PCR submitted to EPA requests that Condition 1 be changed, and that the ROMPCS 
design be approved for use in all panels (DOE, 2011). In support of this rulemaking change, a 
performance assessment has been completed that incorporates the ROMPCS design into the 

current PA baseline established by the 2009 Performance Assessment Baseline Calculation 
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(PABC-2009) (Clayton et al., 2010). The name given to this new panel closure PAis PCS-2012, 
and the plan for its execution is detailed in AP-161 (Camphouse 2012). 

The program LHS is used to sample the distributions of parameters having epistemic uncertainty 
using a Latin Hypercube sampling design. PRELHS is run prior to LHS and is used to obtain 

from the WJPP Parameter Database the data describing the distributions and to create an input 
file to LHS based on that data. PRELHS Version 2.40 was used in this analysis, which is a 
deviation from the analysis plan (Camphouse 2012). The analysis plan specified the wrong 
version number for PRELHS. The user creates an input file for PRELHS that specifies which 
parameters are to be sampled using their "material" and "property" identifiers. PRELHS 
performs limited error checking on the data extracted from the database. LHS can reorder 
sampled data to induce or restrict correlations among the parameters. However, other conditional 
relationships were specified by the code analysts for three parameters. These conditional 
relationships restricted the value for one parameter to be less than the sampled value of another 
parameter. This conditional relationship was enforced using the utility LHS_EDIT Version 1.0 
(Appendix VIII) to modify the output file generated by LHS. This report documents the use of 
PRELHS Version 2.40, LHS Version 2.42 and LHS _EDIT to provide three sets of sampled data 
for use in the 2012 PCS-2012 PA (Camphouse 2012). These three sets represent three replicates 
of one hundred samples for each of 75 variables. Sixty of these variables are associated with 
model parameters. However, there are also 15 "placeholder" variables sampled. These 
placeholders are included to enable users to add additional parameters and run LHS while 
preserving the ability to regenerate the values previously sampled for the model parameters. 

The execution of LHS was verified by: 

1. Checking the LHS input files to ensure that the headers properly document the analysis 
and that the random number seeds are correct. 

2. Verifying that the proper set of parameters is being sampled. This was done by 
comparing the set to the specifications of the analysis plan (AP) for the analysis (AP 161 ). 

3. Checking the EVAL script input files to ensure that any conditional relationships 
imposed using LHS _ EDIT.EXE are properly specified. 

4. Examining the LHS log files for any obvious errors or failures. 
5. Examining the PRELHS transfer (output) file to verify that the data were properly 

extracted from the database. 
6. Examining the correlation matrices for "significant" values and to verify that non-zero 

correlations specified in the input file were properly generated. 
7. Checking the values generated to ensure that they do not exceed the specified range. 
8. Checking that the distributions match those specified in the parameter database. 
9. Plotting the empirical Cumulative Distribution Function (CDF) against the expected CDF 

and looking for anomalies. 
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II. Run Control 
The script EVAL_LHS.COM was used to execute PRELHS, LHS and LHS_EDIT. This script 

processes an input file which lists the specific information required to run these codes. The 
details of run control are documented in Camphouse et al. (2012). The script and its input files 
are stored in LIBAP161_EVAL (PACMS2:[CMS_AP161.AP161_EVAL]). 

Ill. PRELHS Input Files 
The three input files for PRELHS are listed in appendices I to III. These files are named 
LHS1_AP161_Rl.INP, LHS1_AP161_R2.INP and LHS1_AP161_R3.INP, respectively for 
replicates 1 to 3 .Except for the title and random seed these three files are identical. Different 
random seeds are assigned in each input file to cause LHS to generate three unique sets of 
values. The random seeds used were those used in the PABC09, as specified in AP-161. This 
sampling design eliminates from comparisons of the results to the PABC09 results the impact of 
sampling of the distributions of the parameters having epistemic uncertainty. The corresponding 
output (transfer) files from PRELHS for the three replicates are listed in appendices IV to VI. 
These files are named LHS1_AP161_Rl.TRN, LHS1_AP161_R2.TRN and 

LHS1_AP161_R3.TRN, respectively for replicates 1 to 3. The three transfer files are also 
identical except for titles and the random seed values. These files were inspected to verify that 
the data used to construct the distributions were properly extracted from the library. 

IV. LHS Output files 
The LHS output files were examined for errors. The ranges of the sampled variables were 
compared to the range specified as input for the distribution (Appendix VII). No values were 
found to exceed the specified ranges of the distributions although a few were found to cover less 
than 90% of the specified range, e.g. 77.4% of the range was covered by the samples for 
S_MB139:PRMX_LOG (material:property) in replicate 3 (Fig. 156). These low coverage 
values are undoubtedly due to the shape of the distribution; the tails of the CDF curves are nearly 
horizontal, so that the width of 1 % and 99 % quantiles sampled by LHS are relatively wide. The 
width of the intervals (covering 1 %of the probability) is set by the number ofLHS samples in 
the replicate (1 00). 

The LHS output file lists the correlation coefficients between the sampled variables. The 
sampled data for those variables for which a correlation matrix was entered showed correlations 

that were close to those specified (Table 1). No significant (a= 0.01) spurious correlations were 

observed among the uncorrelated variables, although in replicate 2 the correlation between the 
ranks ofthe variables CASTILER:PRESSURE and WAS AREA:PROBDEG was -0.234 which 
is significant at a= 0.05. However, WAS_AREA:PROBDEG is a discrete user-specified 
distribution (Delta distribution) having only 2 possible values (Figure 57). This restriction 

undoubtedly limits the ability ofLHS to shuffle the values to enforce a correlation near zero. In 
addition, the significance test on the correlation coefficient is questionable in any case because 
the data fails to even come close to meeting the assumptions of normality of the data. 

Page 13 

Information Onlv .... 



To evaluate the frequency with which high correlation coefficients would be expected in such 
variables, a test was conducted (Kirchner 2009). In the test, 1000 LHS samples were generated 
and the correlation coefficients greater than 0.197 (the test statistic for the correlation coefficient 

for n=100) were tabulated. To generate these values, the LHS2_LHS.FOR code was modified to 
1) run 1000 iterations ofLHS sampling and 2) to output the data that exceeded 0.197. The 
modified code was named LHS2 _ LHS _ TEST.FOR and stored with the executable and input files 
in library LIBCRA09 _LHSCORR (PACMS2:[CMS_CRA09.CRA09 _LHSCORR). For this 
informal test, all correlations were specified to be zero. Out of the 1000 samples, 502 (a= 0.05) 
and 2 (a= 0.01) "significant" correlations were generated. All ofthese correlations involved 
either WAS_AREA:PROBDEG or S_MB139:RELP _MOD, both of which have discrete 
distributions having only two possible values . These results suggest that the number of values 
exceeding the standard test statistics for correlation coefficients may be relatively high when 
LHS samples discrete distributions having few possible values. 

Da O D[[]] Dlifi Dmt CDrrOation DDJDD:h Dlram [][l- []] 

Replicate Between Expected Observed Significance2 

Correlation Correlation 

CASTILER:COMP RCK CASTILER:PRMX LOG -0.75 -0.7281 ** 
1 

S HALITE:COMP RCK S HALITE:PRMX LOG -0.99 -0.9869 ** 

CASTILER:COMP RCK CASTILER:PRMX LOG -0.75 -0.7242 ** 

2 CASTILER:PRESSURE1 WAS AREA:PROBDEG 0.00 -0.234 * 

S HALITE:COMP RCK S HALITE:PRMX LOG -0.99 -0.9907 ** 

CASTILER:COMP RCK CASTILER:PRMX LOG -0.75 -0.7252 ** 
3 

S HALITE:COMP RCK S HALITE:PRMX LOG -0.99 -0.9834 ** 
Th1s correlation JS spunous. 

* = Significant at p<0.05, ** = Significant at p<O.Ol 

The sampled distributions were compared to the expected distributions. Cumulative distribution 
functions for the sampled data were constructed by ordering the data from smallest to largest 
value and assigning the probability i/100-0.005 to the lh ordered value, i.e. the midpoint of the 
interval containing the value based on order statistics (Figures 1 through 180). With the 
exception of the variables modified using LHS _EDIT (Figures 26, 27 and 55 for replicate 1, 
Figures 86, 87 and 115 for replicate 2 and Figures 146,147 and 175 for replicate 3), the 
differences between the CDFs of the sampled values and the CDFs of the expected distributions 
are due to the differences between the estimated probability assigned to the values and the true 
probability associated with the data. 

V. Imposing Additional Limits on Some Variables 
LHS_EDIT was used to enforce a conditional relationship between three pairs of variables. The 

relationships were WAS _AREA:GRA TMICH :S WAS_ AREA:GRA TMICI (Clayton 2008, 
Nemer and Stein 2005) and PCS_T3: POROSITY :S PCS_T2: POROSITY :S 
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PCS_T1 :POROSITY (Camphouse 2012). The relationships were enforced by modifying values 
in the LHS transfer file, thus making the conditioned values available for use in the sensitivity 
analysis. For each pair of variables LHS_EDIT rescales the sampled value of the parameter to 

the left of the::; symbol to the new "controlled" value using the equation 

, V; - U V lower (Mi ( U ) U ) U 
Vi = ' X in X;, V ,upper - V,lower + V,lower 

U V ,upper - U V ,lower 

Where v; is the conditioned value of left hand variable, vi is the sampled value of that variable, xi 

is the sampled value of the right hand variable, and Uv, tower and Uv, upper are the bounds of the 
distribution assigned to the left hand variable. This method preserves the probability associated 
with the value of the left hand variable. The CDFs for the original sampled values and the 
conditioned values are shown in Figures 27, 28 and 56 for replicate 1, Figures 88, 89 and 117 for 
replicate 2 and Figures 149,150 and 178 for replicate 3. This conditional relationship results in a 
positive correlation between the pairs of variables. For example, the correlation between 
WAS_ AREA:GRA TMICH and WAS_ AREA:GRA TMICI was computed for Replicate 1 using 
Excel and found to be 0.74 (Figure 181). The nature ofthese correlations is fundamentally 
different than that which LHS could induce between the variables. LHS achieves correlations 
between variables by reordering the sampled data whereas LHS_EDIT changes the range of the 
left hand sampled variable. If instead of limiting the value of the left hand variable an equivalent 
correlation had been specified between the variables in the input file to LHS then LHS would 
have generated values for the left hand variable that could have exceeded the corresponding 
value for the right hand variable. 

VI. Summary and Conclusions 
LHS was used to generate one hundred vectors of sampled parameter values for each of three 
replicates. A unique random number seed was assigned to each of the three replicates. These 
seed values were identical to those used in the P ABC09 analysis. The resulting sampled data had 
the expected correlation structure and the values fell within the expected ranges. The LHS results 
were subsequently modified to enforce a conditional relationship between 
WAS_AREA:GRATMICH and WAS_AREA:GRATMICI, PCS_T3: POROSITY and PCS_T2: 
POROSITY, and PCS_T2: POROSITY and PCS_Tl:POROSITY. 
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nformation Only .... 
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1.2 

1.0 

~ 
:.0 0.8 
ro .c 
0 

0.6 '-a... 
Q) 
> 

+=' 0.4 ro 
::J 
E 

0.2 ::J 
() 

• AP161_cond Replicate 1 
0.0 Expected:AP161_cond Replicate 1 

0.0 0.1 0.2 0.3 0.4 0.5 

SHFTU:SAT RGAS 

m:nDOJD[]lliTIJ an D DITilliTJ DDDDfor ITJDDDDIIJDDDDDD rnJ niform DHlri ion DD ITliDI.tD DD 

1.2 ~--------------------------------------------------~ 

1.0 

~ 
:.0 0.8 
ro .c 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-6 -4 -2 

• AP161_cond Replicate 1 
Expected:AP161_cond Replicate 1 

0 2 

SOLMOD3:SOLVAR 

[J[frDOJDDii"ITIJ an D DITilliTJ DDDDfor CO DD O DrnDDDDD []][]]- Dontin Cb iTJDHlri Cllion DD ITliDI.tDDD 

Informatio nly 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
"'S 
E 
:::J 0 .2 

(_) 

0.0 

-3 -2 -1 0 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

1 2 3 

SOLMOD4:SOLVAR 

C:iD:IODIDDniTD an O 0 [[]]]0[ OOOOfor CD OO O Orn:DOOOO OD ffi Oontin Cl> DDOiClri ion OO ITli iJitDDD 

4 

1.2 ~--------------------------------------------------~ 

1.0 

-~ 
:0 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0 .2 

(_) 

0.0 

0.00 0.02 0 .04 

• AP161_cond Replicate 1 
Expected:AP161_cond Replicate 1 

0.06 0.08 0.10 

SPALLMOD:PARTDIAM 

0 .12 

OD::rODIOITii"ITD an O 0 [[]]]0[ OOODfor 000000 O OODOOODI OO ODoCD!iform OiClri Daion OO ITliiJitDDD 
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1.2 ~----------------------------------------------------. 

1.0 

~ 
:0 0.8 
1l 
0 0: 0.6 
Q) 

> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.0 5.0e-13 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

1.0e-12 1.5e-12 2.0e-12 2.5e-12 

SPALLMOD :REPIPERM 

DillOOIDCIIN IIJ an OOITIDITJOOOOfor 000000 O ODIJODl OOOO D!JoiThiform Oi[]ri ion OO DJiOtt ODD 

1.2 ~--------------------------------------------------~ 

1.0 

~ 
:0 0.8 
ro ..c 
0 0: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.30 0.35 0.40 0.45 

• AP161_cond Replicate 1 
Expected:AP161_cond Replicate 1 

0.50 0.55 0.60 0.65 

SPALLMOD:REPIPOR 

DillOOIDITirDITJ an OOITIDITJ OOODfor 000000 0 0[[)00100 0 D!J niform DiCJri Cllion OO DJiOttDDD 
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1.2 .-----------------------------------------------------. 

1.0 

-~ 
15 0.8 

~ 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 

(.) 

0.0 

1.1 e+5 1.2e+5 1.3e+5 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

1.4e+5 1.5e+5 1.6e+5 1.7e+5 1.8e+5 

SPALLMOD :TENSLSTR 

OillDITID c:rrriTIJ an D DCIIlliTJ DDDDfor DOD ODD O DDDDDDDDDD DDniform DiClriDClion DD COiDit DDD 

1.2 .-------------------------------------------------------. 

1.0 

~ 
15 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 

:::J 
E 
:::J 0.2 

(.) 

0.0 
• AP161_cond Replicate 1 

Expected :AP161_cond Replicate 1 

0.0 5.0e-15 1.0e-14 1.5e-14 2.0e-14 2.5e-14 3.0e-14 3.5e-14 

STEEL:CORRMC02 

OillOITID[]]]"ITIJ an OO[[[[l iTJODDDfor OJDDDDDO DDD DO DDDniform DiClri ion DD COiDitD ITJ 
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1.2 ~----------------------------------------~------------~ 

1.0 

~ 
:.0 0.8 

~ 
0 a: 0.6 
Q) 
> 
~ 0.4 
"S 
E 
:::J 0.2 
() 

0.0 

0 2 4 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

6 8 10 

TH+4:MKD TH 

OillDITID c:IfrCIJJ a n D orn:nrn DDDDfor DO DCDD D DDJD aDo DJniform DHlri iTlion DD ITliDitDDJ 

12 

1.2 .-------------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0 .2 
() 

0.0 

0 2 4 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

6 8 10 

U+4:MKD U 

0 illDITID ITIJ-CIJJ a n D orn:nrn D D DDfor D OJJD D D OJ aDoDJniform DHlr Hi lion DO ITl i Dlt DDJ 

Information nly 
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1.2 .-----------------------------------------------------, 

1.0 

~ 
:.a 0.8 
ro 

..0 
0 tt 0.6 
Q) 
> 
~ 0.4 
:; 
E 
::J 0.2 u 

0.0 

0.000 0.005 

• AP161_cond Replicate 1 
Expected:AP161_cond Replicate 1 

0.010 

U+6:MKD U 

0.015 0.020 

m:frOITID[[]]-ITIJ an DDITillCD DDDDfor DITIJIJ DODD ODoiThiform Oi[]ri ion DD ITJiDi t DDD 

0.025 

1.2 .---------------------------------------------------~ 

1.0 

~ 
:.a 0.8 
ro 

..0 
0 tt 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
u 

0.0 

0.0 0.2 0.4 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

0.6 0.8 1.0 

WAS AREA:BIOGENFC 

[JllOITID[[]]-ITIJ an D DITillrn DDDDfor 0 DITJJDDDODIODDDDD OD niform Oi[]ri iTlion DD ITJiDitDDD 

Information 0 lv .... 

1.2 

Page43 



1.2 

1.0 

.~ 
:.0 0.8 
ro 

..0 
0 

0.6 ..... 
a.. 
Q) 
> :p 0.4 ro 
:::J 
E 

0.2 :::J 
0 

0.0 

0.0 

• AP161_cond Replicate 1 
Expected:AP161_cond Replicate 1 

2.0e-1 0 4.0e-1 0 6.0e-1 0 8.0e-1 0 1.0e-9 

WAS AREA:GRATMICH 

CiillOITIDCIIrDIJ an O ODIIlCIJ OOOOfor 0 OITlJOOODDOOOO 100 DD niform Oi[lri iTlion OO DDiDitDDD 

1.2 

1.0 

>. 
~ 

0.8 :.0 
ro 

..0 
0 

0.6 ..... 
a.. 
Q) 
> :p 0.4 ro 
:::J 
E 
:::J 0.2 
0 

• AP161_cond Replicate 1 
0.0 Expected:AP161_cond Replicate 1 

1.2e-9 

0 1 e-1 0 2e-10 3e-10 4e-1 0 5e-10 6e-10 

WAS AREA:GRATMICI 

CiillOITIDo:rrDIJ an OOOIIlCIJOOOOfor 0 OITlJOOODDOOOO 101 DD niform Oi[lri ion OO DDiDitDDD 
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1.2 

1.0 

~ 
:.0 0.8 
ro ..c 
0 

0.6 "-a.. 
Q) 
> 

+=l 0.4 ro 
::J 
E 

0.2 ::J 
() 

• AP161_cond Replicate 1 
0.0 Expected :AP161_cond Replicate 1 

0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

WAS AREA:PROBDEG 

CiillOITIDCITi'ITIJ an O OITilliTJ OOOOfor 0 ODDDOOOODOO OOOO OD DII DiillD: OOD Ota OOiClri Cllion OO ITl iDit ODD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro ..c 
0 
~ 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 1 
Expected :AP161_cond Repl icate 1 

0.3 0.4 0.5 

WAS AREA:SAT RBRN 

OillOffiD [[[]-ITIJ an O OITilliTJ OOOOfor 0 ODDD OOOODDODD OOO ODniform OiClri Cllion OO ITli DitD DD 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
E e 
0.. 
Q) 
> 

0.6 

~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0 .00 0.02 0 .04 0.06 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

0.08 0.10 0.12 0.14 

WAS AREA:SAT RGAS 

CiillDITID[]][]-CIIJ an D ornnrn DDDDfor 0 DCIJJDOO[]]]]OCDD DO DD niform DiCiri iTlion DD ITli Dit DCD 

0.16 

1.2 .-----------------------------------------------------~ 

1.0 

~ 
:.a 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 0.2 0.4 

• AP161_cond Replicate 1 
Expected :AP161_cond Replicate 1 

0.6 0.8 1.0 

WAS AREA:SAT WICK 

CiillDITIDCJTICIIJ an DDITillCDDDDDfor 0 DCIJJDDD[]]]]OCD 100 OD niform DiCiri Cllion DD ITliDitD CD 

Information Only 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
co 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0 .2 
() 

0.0 

0.0 0.1 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.2 

AM+3:MKD AM 

0.3 0.4 

uiTr DITID ITfriTIJ an DDITilliTJ DDDDfor DO ITIID 00000 DDo DDniform Oi[]ri iTlion DD DJiClt DOO 

0.5 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
co 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-17 -16 -15 -14 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

-13 -12 -11 

BH SAND:PRMX LOG 

OITrDITID ITfriTIJ an D DITilliTJ DDDDfor DO DDDDDODDD 0000 0 OD niform Oi[]ri iTlion DD DJiClt DOO 

nfo ation Onlv .... 
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1.2 

1.0 

~ 
:.a 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
0 

0.0 

0 5 10 

• AP161 _cond Replicate 2 
Expected :AP161_cond Replicate 2 

15 20 

BOREHOLE:DOMEGA 
25 

Cio:::rOOIDo:rriTD an D orr:rn rnDDDDfor DODDDO DDrnJO D DOD [[Jffi Dontin Cb OOOi[)ri iTlionDD CDHJttD OO 

1.2 

1.0 

0.8 

-~ 
15 

C1l 
.0 

0.6 e 
a.. 
g! 
~ 0.4 "5 
E 
~ 

(.) 

0.2 

0.0 

0 20 

• AP161_cond Replicate 2 
Expected:AP 161_cond Replicate 2 

40 60 

BOREHOLE:TAUFAIL 

80 

Cio:::rOOIDo:rriTD an OOrr:rnrnoooDfor 00 0000 00[[]000010 ODoiThiform DHlri iTlion OO CDiDltDDD 

Information Only 
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1.2 ~--------------------------------------------------------, 

1.0 

~ 
]5 0.8 

~ 
0 0: 0.6 
Q) 
> 
~ 0.4 
::l 
E 
::l 0.2 
u 

0.0 
• AP161_cond Replicate 2 

Expected :AP161_cond Replicate 2 

0.0 2.0e-11 4.0e-11 6.0e-11 8.0e-11 1.0e-1 0 1.2e-1 0 

CASTILER:COMP RCK 

DillDCIID CIIriTIJ an OOOJTICD OOOOfor 00[1]1000[1[]0 0 00000 [J[Jrian o:Jar OiClri CD:ion OO DJiCllt ODD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
]5 0.8 
ro 

..0 
0 0: 0.6 
Q) 
> 
~ 0.4 
::l 
E 
::l 0.2 
u 

0.0 
• AP161_cond Replicate 2 

Expected :AP161_cond Replicate 2 

1.0e+7 1.1e+7 1.2e+7 1.3e+7 1.4e+7 1.5e+7 1.6e+7 1.7e+7 1.8e+7 

CASTILER:PRESSURE 

OillOCIIDa:rriTIJ an O OOJTICD OOOOfor 00[1JID00[![]00rnDOO [J[Jrian o:Jar OiClri CD:ion OO DJiClltD DD 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 

~ 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

-15 -14 -13 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

-12 -11 -10 

CASTILER:PRMX LOG 

-9 

CiiTrDOIDrn::J-ITIJ an DDITillCD DDDDfor DDDDIDDDDDDD DITJOD ODrian o:Jar DHlri Eilion DDITliDit DDD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

-19.5 -19.0 -18.5 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

-18.0 -17.5 -17.0 

CONC PLG:PRMX LOG 

CiiTrDOIDrn::J-ITIJ an D DITillCD DDDDfor DO DD ITJDD DODD DITJO D DDniform DHlri Eilion DD ITliDi tDITJ 

Information nly 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 
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e 
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Q) 
> 
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:i=i 0.4 
.£2 
::J 
E 
::J 0.2 

(.) 

0.0 

0.000 0.002 0.004 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.006 0.008 0.010 0.012 

CULEBRA:APOROS 

OITrOITIDITfrOJJ an OOITITl COOOOOfor OOOOOOODD OO DO DDDoCDtiform OiClri OClion OO OJi Dlt DDD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro .c 
0 ct 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
(.) 

0.0 

0.08 0.10 0.12 0.14 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.16 0.18 0.20 0.22 0.24 

CULEBRA:DPOROS 

0.26 

OITrOITIDCIIrOJJ an D DITITlCO OOOOfor OOOOOOODD OO DO D DDffi Dontin Cb OODiClri ion DD OJiDltDDD 
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1.2 .-------------------------------------------------------, 

1.0 

~ 
:c 0.8 

~ 
0 0: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.3 0.4 0.5 

CULEBRA:HMBLKL T 

ODJ·DOIDITIIOTi an D DITIIliTJ DDDDfor DDDDDDDDD 0 DOD DO DD niform DiElri iTlion DD CDi!JttDCD 

0.6 

1.2 .-------------------------------------------------------, 

1.0 

~ 
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..0 
0 0: 0.6 
Q) 
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~ 0.4 
-s 
E 
::J 0.2 
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0 200 400 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

600 800 1000 

CULEBRA:MINP FAC 

ODDrDOIDITIIOTi an D DITIIliTJ DDDDfor DDDDDDDDD JD DCDDD DD niform DiElri iTlion DD CDi!JttDCD 
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1.2 ~----------------------------------------------------. 

1.0 

.~ 
:.a 0.8 
ro 
.0 
0 a: 0.6 
Q) 
> 
~ 0.4 
::I 
E 
::I 0.2 
() 

0.0 

-20 -19 -18 -17 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

-16 -15 -14 -13 

DRZ 1 :PRMX LOG 

ClillOITIDcrniTD an O ODIIJ:[!J OOOOfor OOOITDIJOO 0000 0 []]niform OiElri ion OO [!]iDitDOO 
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1.2 ~----------------------------------------------------. 
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15 0.8 
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.0 
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Q) 
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~ 0.4 
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E 
::I 0.2 
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-21 -20 -19 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

-18 -17 

DRZ PCS:PRMX LOG 

ClillOITIDcr:rriTD an OODIIJ:[!J OOODfor 0000000[]]00 0000 0 []]rian rnar OiElri iTlion OO [!]iDitD OO 
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1.2 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 

0.6 ...... 
a.. 
(J) 
> 
~ 0.4 ro 
"S 
E 

0.2 ::::l 
() 

• AP161_cond Replicate 2 
0.0 Expected:AP161_cond Replicate 2 

0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 

GLOBAL:CLIMTIDX 

ClD:r DCITOCillDJJ an D DCIITIOJ DDDDfor DDO DDDOD DI D DI DO ODffi Dontin CDCDDi[]ri iTlion DD CDiOit DCD 

1.2 ~--------------------------------------~------------~ 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 a: 0.6 
(J) 

> 
~ 0.4 
::::l 
E 
::::l 0.2 
() 

0.0 

0.0 0.2 0.4 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.6 0.8 1.0 

GLOBAL:OXSTAT 

ClD:rDCITOIIIi'DJJ an D DITIDOJ DDDDfor D DO DDDED DCDDD OD niform Oi[]ri iTlion DD CDiOit DCD 

Information nly 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
.P3 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.3 0.4 0.5 0.6 

GLOBAL:PBRINE 

ElffiDCIID!TIHIJJ an D DITITICO DDDOfor D DO DDDCTIJD DI DD CllJniform DHlri ion DD ITJi!JitDDJ 

0.7 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro ..c 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 
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• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.6 0.8 1.0 

GLOBAL:TRANSIDX 

ElffiDCIIDrn::rDCO anD DITITICO DDDDfor DDO DDDCTIJDDD a DD CllJniform DHlri iTlion DD ITJi!JitDDJ 
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1.2 .-------------------------------------------------------, 
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Q) 
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~ 0.4 
::; 
E 
::::l 0.2 
() 
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• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

4 6 8 

PCS T1 :PORE DIS 

ClillOITID[[lliTD an D oo:mrn DDDDfor DDDDDCIJI:O DDCDID []Jffi Dontin CbDDDiClri ion DD DDiClltDDD 

10 

1.2 .-----------------------------------------------------. 

1.0 
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:0 0.8 
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Q) 
> 
~ 0.4 
::; 
E 
::::l 0.2 
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0.0 
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• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.12 0.14 0.16 0.18 

PCS T1 :POROSITY 

CiillOITID[[]]"ITD an D Do:JilCD DDDDfor DDDDDrnr::o DO CIDD rnJniform DiClri o:::tion DD DDiClltDDD 
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1.2 .-----------------------------------------------------, 

1.0 

~ 
15 0.8 
ro 
.0 
0 0: 0.6 

<1> 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0 .0 

-22 -20 -18 

• AP161_cond Replicate 2 
Expected:AP161_cond Repl icate 2 

-16 -14 -12 

PCS T1 :PRMX LOG 

[]illOITID Dii"ITD an OOITI!liTJ OOOOfor 00ITIJ[]JIJ00 0 000 0 rnJniform OHlrio:tion OO ITliDit ODD 

-10 

1.2 .-----------------------------------------------------. 

1.0 
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15 0.8 
ro 
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~ 0.4 
"'5 
E 
:::J 0.2 
() 
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• AP161_cond Replicate 2 
Expected :AP161_cond Rep licate 2 

0.10 0.12 0.14 0.16 

PCS T1 :SAT IBRN 

[]illOITIDOIJ-ITD anO OITI!liTJ OOOOfor 00 ITIJ[]JIJ00[]000 rnJ niform OHlri o:tion OO ITliDitDOO 
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1.2 ~------------------------------------------------------, 
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:::J 
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:::J 0.2 
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0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.3 0.4 0.5 0.6 

PCS T1 :SAT RBRN 

ClillDITIDCIIIITIJ an DDITillCDDDDDfor DDO:O[J]l]DDDDDD [][Jffi Dontin Cb iTJDHlri iTlion DD ITJiDitD DD 
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1.2 .-----------------------------------------------------. 

1.0 
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:::J 
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• AP161_cond Replicate 2 
Expected :AP161 _cond Replicate 2 

0.2 0.3 0.4 

PCS T1 :SAT RGAS 

ClillDITID[!]}-ITIJ an D DITill CD DDDDfor DDO:O[J]l]DDDDDD [][]niform DHlrialion DD ITJiDitD DD 

Information nly 

0.5 
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1.2 

1.0 • 
~ 
:0 0.8 
co 

..0 
0 

0.6 '--a.. 
Q) 
> :.o::; 0.4 co 
:::J 
E 

0.2 :::J 
() 

• AP161_cond Replicate 2 
0.0 Expected :AP161_cond Replicate 2 

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 

PCS T2:POR2PERM 

CilliDITID CIIN I IJ an D DITillOJ DDDDfor DDDOJ DJOO DITJDDD []]]ormal DHlri ion DD ITliCJttD ITJ 

1.2 ~----------------------------------------------------~ 

1.0 

~ 
:0 0.8 
co 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.02 0.03 0.04 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.05 0.06 0.07 

PCS T2:POROSITY 

CilliDITIDOlliTD an D DITillOJ DDDDfor DDDOJDJOO DO [I DD []]]niform DHlri iTlion DD ITli CJtt DITJ 

Information Only 

0.08 
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1.2 .-----------------------------------------------------. 

1.0 

:0 0.8 
iJ 
0 ,_ 

0... 
Q) 
> 

0.6 

~ 0.4 
:::J 
E 
:::J 0.2 

(.) 

0.0 

0.00 0.01 0.02 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.03 0.04 0.05 

PCS T3:POROSITY 

QillOITID ITIJ an OOITillCDOOOOfor OOOIJOID 0 0 [100 DDniform Oi[]ri ion DD ITliDtt DITJ 

0.06 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro 

..0 
0 c: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 

(.) 

0.0 

0.0 0.2 0.4 0.6 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.8 1.0 1.2 1.4 1.6 

PHUMOX3:PHUMCIM 

1.8 

[illOITIDDlliTIJ an O OITillCD OOOOfor DO DO O OOIDO DO DI D []Jill Oontin Cb OJOi[]ri iTlion DOITliOttDOJ 
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1.2 .---------------------------------------------------~ 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0 .0 

0.0 0.1 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.2 

PU+3:MKD PU 

0.3 0.4 

CilliOITID[ll]' ITIJ an DDITillCDOOOOfor 00[][]]] 00000 aDoOOniform DHlri OClion DD ITJiiJttD DD 

0.5 

1.2 .---------------------------------------------------~ 

1.0 

.~ 
:.0 0.8 
ro 

..0 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0 2 4 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

6 8 10 

PU+4:MKD PU 

CilliOITID[[[l-ITIJ an O DITillrn OOOOfor 00[]]][] 0 DODO aDoOOniform OHlri OClion DD ITJiiJttD DD 

I forma ion Onlv· 
4Li 

12 

Page 61 



1.2 ~----------------------------------------------------. 

1.0 

:0 0.8 
~ 
0 
L... 

a. 
Q) 
> 

0.6 

~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.0 S.Oe-11 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

1.0e-10 1.5e-1 0 2.0e-1 0 2.5e-10 

S HALITE:COMP RCK 

CiO:::J-Drn:DITii"ITDanD DITIIlrn DDDDfor ODD DDIDDDDO D DDDDD DD niform Oi[]ri iTlion DD OJiDit DDD 

1.2 .-------------------------------------~--------------. 

1.0 

~ 
:0 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.00 0.01 0.02 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.03 0.04 0.05 

S HALITE:POROSITY 

0.06 

ODDrDrn:D ITD an DDITIIlCDDDDDfor DDDDDIDDDDODO CIDD DOll Dontin Cb DDDi[]ri iTlion DD OJiDitDDD 
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1.2 ~--------------------------------------------------~ 

1.0 

~ 
:0 0.8 
~ 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 
• AP161_cond Replicate 2 

Expected :AP161_cond Replicate 2 

1.05e+ 7 1.1 Oe+ 7 1.15e+ 7 1.20e+ 7 1.25e+ 7 1.30e+ 7 1.35e+ 7 1.40e+ 7 1.45e+ 7 

S HALITE:PRESSURE 

OillOITIDITii"ITD an O ODDo:tDJ OOOOfor DOD ODI OOCITJOODDDOO CITJ niform OHlri a:tion OO o::J iCllt ODD 

1.2 ~------------------------------------------------------, 

1.0 

~ 
:0 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-24.5 -24.0 -23 .5 -23.0 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

-22.5 -22 .0 -21 .5 -21 .0 

S HALITE:PRMX LOG 

OillOITIDITii"ITD an OODDo:tDJ OOODfor DDDO DI OOCITJOO 0 000 0 CITl niform OHlri a:tion OO o::JiCll tODD 

-20 .5 
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1.2 ~--------------------------------------------------~ 

1.0 

~ 
:.0 0.8 

~ 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0 .0 

0.45 0.50 0.55 0.60 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.65 0.70 0.75 0.80 

S MB139:PORE DIS 

CiCD'OOIDDTIITIJ an O OillllOJ OOOOfor ODD Oo::rm:>OOOJIO [])[!Iht OHlri CDion OO DJiDitOOO 

0.85 

1.2 ~----------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

-21 -20 -19 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

-18 -17 

S MB139:PRMX LOG 

DCD'OOIDDlliTIJ an O OillllOJ OOOOfor ODD OITIJJIJOO 0000 0 [])Dint OHlri CDion OO DJiDitD OO 

In ormat· on Only 

-16 
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1.2 

1.0 

>. 
.:-!: 

:.a 0.8 
ro 

..0 
0 

0.6 I.... 

a.. 
Q) 
> 

:OJ 0.4 ro 
"3 
E 

0.2 ::J 
0 • AP161_cond Replicate 2 

0.0 Expected :AP161_cond Replicate 2 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

S MB139:RELP MOD 

m:nOCIID ITfriTD an O OITITICD OOOOfor OJJ ODIIIIJOOOITJ 0 0 []Jffi DiffiCt0[]]0 ta00i[) ri iTlion OO COiDlt OITJ 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 

0 

0.0 

0.00 0.02 0.04 0.06 

• AP161_cond Replicate 2 
Expected :AP161_cond Rep licate 2 

0.08 0.10 0.12 0.14 0.16 

S MB139:SAT RBRN 

ODDrOOIDDrniTD an O OITITICD OOOOfor OJJ OITJO[]]OOITJOOO illliTTitt Oi[)ri iTlion DD COiDltDITJ 

In ormatio Ony 

0.18 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 

~ e 
a.. 
Q) 
> 

0.6 

~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

-21 -20 -19 

AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

-18 -17 

SHFTL T1 :PRMX LOG 

-16 

ClillOrn::DCITfiTIJ an O O[]]]]OJ OOOOfor DO 00000[l][]00 0000 0 ODffi Oontin O> DOOiClri ffiion OO ITJiC:llt ODO 

1.2 ~--------------------------------------------------~ 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

-23 -22 -21 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

-20 -19 -18 

SHFTL T2:PRMX LOG 

-17 

ClillOOrn::Dcn:riTIJan O O[]]]]OJ OOODfor DO 00000[l][]00 0000 0 DOll Oontin O> DOOiClri ffiion OO ITJiOttDOO 
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1.2 ~----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 
.0 
0 0:: 0.6 
(1.) 
> 
~ 0.4 
~ 

E 
~ 0.2 
() 

0 .0 

-21 -20 -19 

• AP161_cond Replicate 2 
Expected :AP161 _cond Replicate 2 

-18 -17 

SHFTU:PRMX LOG 

-16 

DffiOITIIDDniTIJ an OOITITlDD OOODfor 00000[]]]00 0000 0 []]Jffi Oontin D> OOOi[]ri ion OO[I]iDltODD 

1.2 ~----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 

..0 
0 0:: 0.6 
(1.) 
> 
~ 0.4 
~ 

E 
~ 0.2 
() 

0.0 

0.0 0.1 0 .2 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.3 0.4 0.5 0.6 

SHFTU:SAT RBRN 

0.7 

[JffiOITIIDDniTIJ an OOITITlDDOOODfor 00000[]]]0000000 []]Jffi Oontin0>000i[]ri ffiion 00[I]iDl tODD 
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1.2 ~--------------------------------------------------~ 

1.0 

~ 
:0 0.8 
ro 
.0 
0 0:: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.0 0.1 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.2 0.3 0.4 

SHFTU:SAT RGAS 

CiillDITIIDCllNID an D DDIO:CD DDDDfor DO DDDOIIJDDDD DO OD niform DiC1ri o:tion DD CDiOit DDD 

1.2 

1.0 

~ 
:0 0.8 
ro 
.0 
0 

0.6 1-

0.. 
Q) 
> 

+=i 0.4 ro 
:::J 
E 
:::J 0.2 
() 

• AP161_cond Replicate 2 
0.0 Expected:AP161_cond Replicate 2 

-6 -4 -2 0 2 

SOLMOD3:SOLVAR 

0.5 

4 

ClillDITIID[][][]-DCD an D DDIO:CD DDDDfor 0000 O DrnD DDDD []Jffi Dontin [})DOOi[]ri iTlion DD CDiOit DDD 
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1.2 ~--------------------------------------------------------. 

1.0 

~ 
15 0 .8 

~ 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0 .2 
0 

0.0 

-3 -2 -1 0 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

1 2 3 

SOLMOD4:SOLVAR 

4 

CiD::YOITIIDOlliTD an OOITIIliTJOOOOfor 0000 O OOIDOOOO CIOffi Oontin Cb DDOiClri ion OO ITli iJitODD 

1.2 .-----------------------------------------------------, 

1.0 

.~ 
15 0 .8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
0 

0.0 

0.00 0.02 0.04 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.06 0.08 0.10 

SPALLMOD:PARTDIAM 

0.12 

OillOITIIDOlliTD an O OITIIliTJ OOODfor 000000 0 0[[10000100 [[JoiTltiform OiClri ion DD ITliiJit ODD 
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1.2 .---------------------------------------------------~ 

1.0 

~ 
:0 0.8 
ro 

..0 
0 

0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 5.0e-13 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

1.0e-12 1.5e-12 2.0e-12 2.5e-12 

SPALLMOD :REP I PERM 

O CllOcrn::D[[[l' ITIJ an OOITlllDJ DDDDfor CIJOOOO O DODDDI DDDD ODoCThiform Oi[]ri ion OO ITliOttDCIJ 

1.2 ~------------------------------------------------------, 

1.0 

~ 
:0 0.8 
ro 

..0 
0 

0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.30 0.35 0.40 0.45 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.50 0.55 0.60 0.65 

SPALLMOD:REPIPOR 

OCllOCIJTI)[[[l' ITIJ an D DITlllDJ DDDDfor CIJOOOO O DODDDI OO O OD niform Oi[]ri o:tion OO ITliOttD ITJ 

Information nly 

0.70 
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1.2 ~--------------------------------------------------~ 

1.0 

~ 
:.a 0.8 
ro 
.c 
0 a: 0.6 
(1) 

> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

1.1 e+5 1.2e+5 1.3e+5 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

1.4e+5 1.5e+5 1.6e+5 1.7e+5 1.8e+5 

SPALLMOD:TENSLSTR 

amornmonCDJ an D orrmrn DDDDfor rnoooo o ooooornrno DDniform DHlrirnion DD DJiDitDrn 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 
.c 
0 a: 0.6 
(1) 

> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 
• AP161_cond Replicate 2 

Expected :AP161_cond Replicate 2 

0.0 5.0e-15 1.0e-14 1.5e-14 2.0e-14 2.5e-14 3.0e-14 3.5e-14 

STEEL:CORRMC02 

CimDITIID[]]}-CDJan DDITillCDDDDDfor ITJDDDDDODDD DODDDniform DHlri ion DDOJi DitDCD 
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1.2 ~----------------------------------------------------. 

1.0 

~ 
15 0.8 

E 
0 a: 0.6 
Q) 
> 
~ 0.4 
"S 
E 
:::J 0.2 
() 

0 .0 

0 2 4 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

6 8 10 

TH+4:MKD TH 

OffiDCITTIKlll[!]] an D ODin CD DDDDfor DO DDJD D DODD DDoiT'niform Oi[]ri Cilion DDDJiDltDDD 

12 

1.2 ~----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0 2 4 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

6 8 10 

U+4:MKD U 

OffiDITIIDITlfr[!]]an DDDillCDDDDDfor O[[I][] DODD m:JoiT'niform Di[]ri Cilion DD DJiDlt DDD 

Information On y 

12 
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1.2 

1.0 

~ 
:0 0.8 
(IJ 

..0 
0 

0.6 I... 

a.. 
(1) 

> :;:; 0.4 
(IJ 

::J 
E 

0.2 ::J 
() 

0.0 

0.000 0.005 

• 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.010 

U+6:MKD U 

0.015 0.020 

DillDITIIDITii'OJJ an D oo:rnrn DDDDfor 0[0][] 0 ODD DDo DDniform DHlri ion DD ITl iOtt DDD 

0.025 

1.2 .-------------------------------------------------------, 

1.0 

~ 
:0 0.8 
(IJ 

..0 
0 a: 0.6 
(1) 

> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 0.2 0.4 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.6 0.8 1.0 

WAS AREA:BIOGENFC 

ClillDITIIDITii'OJJ an D oo:rnrn DDDDfor 0 DDDDDDDDDIO D DODD DD niform DHlri ion DD ITl iOt t DDD 

nformaf on 0 ly 

1.2 
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1.2 

1.0 

>-
:!:: 

:.a 0.8 
ro 

..0 
0 

0.6 I.... 

a.. 
Q) 
> :;:::; 0.4 ro 
:::J 
E 

0.2 :::J 
() 

0.0 

0.0 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

2.0e-1 0 4.0e-1 0 6.0e-1 0 8.0e-1 0 1.0e-9 1.2e-9 

WAS AREA:GRATMICH 

OD:rDDIIDITIJ'OJJ an D OCIIIlrn DDDDfor 0 DDDDDDDDD DODD 100 DDniform DH1r iiTlion DD DJiDltDDD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 

..0 
0 0:: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0 1 e-1 0 2e-10 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

3e-10 4e-1 0 5e-10 6e-10 

WAS AREA:GRATMICI 

OD:rDOIIDITIJ'DJJ an D DCIIIlCD DDDDfor 0 DDDDDDDDD DODD 101 DDniform DH1ri CO:ion DD DJiDltDDD 
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1.2 

1.0 

>. 
:!::::: 

:0 0.8 
ro ..c 
0 

0.6 ,_ 
a_ 
(]) 
> :..=; 0.4 ro 

"'5 
E 

0.2 :J 
() 

• AP161_cond Replicate 2 
0.0 Expected :AP161_cond Replicate 2 

0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

WAS AREA:PROBDEG 

m:nOCDID[[[}ITIJ an OOITITIITJ OOOOfor 0 ODDD000[]]00 0000 []Jffi Oiffi[]0[]]0 ta00i[Jri iTlion 000JiDltDDD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro ..c 
0 

0::: 0.6 
(]) 
> 
~ 0.4 
:J 
E 
:J 0.2 
() 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.3 0.4 0.5 

WAS AREA:SAT RBRN 

OillOCDID[[[}ITIJ an OOITITIITJ OOODfor 0 ODDDOOO[]]OODDOOO []]niform Oi[Jri iTlion OO OJiDltDDD 

lnformatio 0 ly 
" 

0.6 
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1.2 ,-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro 

..0 

e 
a.. 
Q) 
> 

0.6 

~ 0.4 
:::::1 
E 
:::::1 0.2 

(.) 

0.0 

0.00 0.02 0.04 0.06 

• AP161_cond Replicate 2 
Expected :AP161_cond Replicate 2 

0.08 0.10 0.12 0.14 

WAS AREA:SAT RGAS 

CiillODJIDITfrOJJ an OOOIIlCD OOOOfor 0 ODDJOOODIDODJOOOD!l niform OiClri ion DO DJiDlt ODJ 

0.16 

1.2 ~----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro 

..0 
0 tl: 0.6 
Q) 
> 
~ 0.4 

:::::1 
E 
:::::1 0.2 

(.) 

0.0 

0.0 0.2 0.4 

• AP161_cond Replicate 2 
Expected:AP161_cond Replicate 2 

0.6 0.8 1.0 

WAS AREA:SAT WICK 

CiillODJIDITfrOJJ an OOOIIlCD OOODfor 0 ODDJOOODIDODJ 100 Dllniform OiClri o:tion DD DJiDltDDJ 

Information On y 

1.2 
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1.2 ~--------------------------------------------------~ 

1.0 

~ 
:.0 0.8 

~ 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0 .2 
() 

0 .0 

0.0 0.1 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.2 

AM+3:MKD AM 

0.3 0.4 

CiillDITIIDITJI]-DJJ an DDITIIliTJDDDDfor DO ITilil DDCDD ODoO:::Oiform DiClri CDion DD ITliDit DCD 

0.5 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro 
.n 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-17 -16 -15 -14 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-13 -12 -11 

BH SAND:PRMX LOG 

CiillDITIIDITJI]-DJJ an DD ITIIliTJ DDDDfor DDCDDDDDDDD DDDO D DDniform DiClri ion DD ITliDi t DCD 

Information Only 

-10 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro ..c 
0 a: 0.6 
(J) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0 5 10 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

15 20 

BOREHOLE:DOMEGA 

25 

CiCD·OITITDDii"ITD an O OCIJTIITJ OOODfor DO ODO O ODODO O DO 0 OD D!I Dontin Cb OODHlri ion DO DJiDltDOO 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 
..c 
0 a: 0.6 
(J) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0 20 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

40 60 80 

BOREHOLE:TAUFAIL 

m :n OITITDDii"ITD an O OCIJTIITJ OOOOfor OO OOO O OOODOOOOI O ODo CD!iform DHlri iTlion OO DJiDltDOO 

Information Only 
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1.2 ~------------------------------------------------------~ 

1.0 

~ 
:0 0.8 

~ 
0 0: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
u 

0.0 
• AP161_cond Replicate 3 

Expected:AP161_cond Replicate 3 

0.0 2.0e-11 4.0e-11 6.0e-11 8.0e-11 1.0e-1 0 1.2e-10 

CASTILER:COMP RCK 

CllliOOIIDCIIHID an O OITJTICD OOOOfor 00001000000 0 00000 ODrian OJar Oi[Jri ion OO OJiOtt ODD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro ..c 
0 0: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
u 

0.0 
• AP161_cond Replicate 3 

Expected :AP161_cond Replicate 3 

1.0e+7 1.1e+7 1.2e+7 1.3e+7 1.4e+7 1.5e+7 1.6e+7 1.7e+7 1.8e+7 

CASTILER:PRESSURE 

CllliOOIIDc:rrrOCD an O OITJTICD OOOOfor OOOOIOOOODOOOOOOO ODrian OJar Oi[Jri Cilion OO OJiOttODD 
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1.2 .-------------------------------------~--------------. 

1.0 

~ 
15 0.8 
~ 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-15 -14 -13 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-12 -11 -10 

CASTILER:PRMX LOG 

-9 

OillDDIID[l][]-ITIJ an D DCIIIlDD DDDDfor DDDDIDDDODDD DDDO D ODria nOJar Di[]ri ion DD ITliOttDDD 

1.2 .-----------------------------------------------------. 

1.0 

15 0.8 
co ..c 
0 ..... 
a.. 
Q) 
> 

0.6 

~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-19 .5 -19 .0 -18 .5 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

-18.0 -17 .5 -17 .0 

CONC PLG:PRMX LOG 

OillDOIID[l][]-ITIJ an D OCIIIlDD DDDDfor DO DD DODD DODO 0000 0 OD niform Oi[]ri a::tion DD ITliOttDDD 

Information Only 

-16 .5 
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1.2 .-----------------------------------------------------, 

1.0 

~ 
:.a 0.8 
ro 
.0 
0 a: 0.6 
(].) 
> 
~ 0.4 

:::J 
E 
:::J 0.2 
() 

0.0 

0.000 0.002 0.004 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.006 0.008 0.010 0.012 

CULEBRA:APOROS 

CilliOITIIDDJIHIIl an O OITillOJ OOOOfor OOOOOOOOD OO DO O ODoiThiform OHlri Cllion OO OJiCll t OOO 

1.2 .-----------------------------------------------------, 

1.0 

~ 
:.a 0.8 
ro 
.0 
0 a: 0.6 
(].) 
> 

-~ 0.4 
:; 
E 
:::J 0.2 
() 

0.0 

0.08 0.10 0.12 0.14 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.16 0.18 0.20 0.22 0.24 

CULEBRA:DPOROS 

0.26 

CilliOITIIDITfrOOJ an ODITillOJ OODDfor DDOOOOOOD OO DO DODffi Oontin Cb OOOHlri Cllion OO OJ iCllt OOO 
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1.2 ~----------------------------------------------------, 

1.0 

~ 
:.a 0.8 
ro 

..0 e 
a.. 
Q.) 
> 

0.6 

~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.3 0.4 0.5 

CULEBRA:HMBLKLT 

O o::IOOIIDcn:riTIJan D oo::rnrn DDDDfor DDDDDOO(]] 0 DOD DO (]]niform DHlri CDion DDDJi Dit DDD 

0.6 

1.2 .-----------------------------------------------------. 

1.0 

:.a 0.8 
ro 

..0 
0 ..... 
a.. 
Q.) 
> 

0.6 

~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0 200 400 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

600 800 1000 

CULEBRA:MINP FAC 

Oo::IOOIIDcn:r iTIJanD oo::rnrn DDDDfor DDDDDOO(]] IDDDDDD ODniform DHlri iTlion DD DJi DitDDD 

Information On y 

1200 
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1.2 ~----------------------------------------------------~ 

1.0 

~ 
:0 0.8 
~ 
0 tt 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-20 -19 -18 -17 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-16 -15 -14 -13 

DRZ 1 :PRMX LOG 

OCO'OITIID[]][l-DJJ anOODIIlCO OOOOfor OOOITDDOO OCOO O DD niform OHlri!Ilion DD ITliDit OOO 

-1 2 

1.2 .-----------------------------------------------------. 

1.0 

.~ 
:0 0.8 
ro 

..0 
0 tt 0.6 
Q) 
> 
~ 0.4 
"S 
E 
::J 0.2 
() 

0.0 

-21 -20 -19 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-18 -17 

DRZ PCS:PRMX LOG 

OCO'OITIID[]][l-DJJ an OODIIlCO OOOOfor 00000000000 0 000 0 DDrian m ar OHlri iTlion OO ITliDitOOO 

Infor atio 0 y 

-16 

Page 83 



1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro .c 
e 
0.. 
Q) 
> 

0.6 

~ 0.4 
"3 
E 
:::::s 0.2 
() 

0.0 

0.8 1.0 1.2 1.4 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

1.6 1.8 2.0 2.2 

GLOBAL:CLIMTIDX 

2.4 

[]llOITIIDITINIIJ an D DITIIliTJ OODDfor 0 DO DD ODD DI D DI DO DDffi Dontin Cb OJOiCJri iTlion OO [[)iDit OOJ 

1.2 

1.0 

~ 
:0 0.8 
ro 
.c 
0 

0.6 L... 

0.. 
Q) 
> :;::::; 0.4 ro 
:::::s 

E 
0.2 :::::s 

() 
• AP161_cond Replicate 3 

0.0 Expected:AP161_cond Replicate 3 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 

GLOBAL:OXSTAT 

[]llOITIID[[JfriTIJ an OOITIIliTJOOOOfor OOO OOOCID OOJOO DD niform OiCJri iTlion OO [[)iDitDOJ 
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1.2 ~----------------------------------------------------. 

1.0 

~ 
:0 0.8 
~ 
0 0: 0.6 
(J) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 

(_) 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.3 0.4 0.5 0.6 

GLOBAL:PBRINE 

O illOITIID IIJI]-ITIJ an D OITITIQJ DDDDfor OOO OOOCTIJO OI OO CTIJ niform DHlri iTlion DD ITl i!Jtt OQJ 

0.7 

1.2 ~----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro 

..0 
0 0: 0.6 
(J) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 

(_) 

0.0 

0.0 0.2 0.4 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.6 0.8 1.0 

GLOBAL:TRANSIDX 

OillOITIID IIJI]- ITIJ an D OITITIQJ OOOOfor 0 OO OODCTIJOOO a OO CTIJ niform DHlri iTlion DD ITl iDttD OO 

I form tion nlv .., 

1.2 
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1.2 ~----------------------------------------------------. 

1.0 

~ 
:.0 0.8 

E 
0 0: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0 2 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

4 6 8 

PCS T1 :PORE DIS 

10 

QIT'rOITIID[[[tOJJ an 0 DCIIllCD DDDDfor DDDDDmoo DDCDID []J ffi Don tin Cb DOOi[]ri iTlion 00 0:::1i[]tt0 CD 

1.2 

1.0 

~ 
:.0 0.8 
ro 
..c 
0 

0.6 ,_ 
a.. 
Q) 
> :;:::::; 0.4 ro 
::J 
E 

0.2 ::J 
() 

• AP161_cond Replicate 3 
0.0 Expected:AP161_cond Replicate 3 

0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 

PCS T1 :POROSITY 

QIT'rOIT!ID[[[tOJJ an D DDIIl:CD DDDDfor DODDO moo DO a OO []]niform Oi[]ri iTlion DD ITJi!JttD CD 
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1.2 .-----------------------------------------------------, 

1.0 

~ 
:.a 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
0 

0.0 

-22 -20 -18 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

-16 -14 -12 

PCS T1 :PRMX LOG 

CiillOOIIDIIfrO:O an O OITITICD DDDDfor OOITIJOJDOO 0[1]0 0 DDniform DiClri illion OD OJi[]lt O[IJ 

-10 

1.2 .-------------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
0 

0.0 

0.02 0.04 0.06 0.08 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.10 0 .12 0.14 0.16 

PCS T1 :SAT IBRN 

CiillOOIIDIIfrO:O an DD ITITICD DODDfor OOITIJOJDOOO OOO OD niform OiClri ion OO OJicatDrn 

In~ rma ion On v· .., 

0.18 
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1.2 .-----------------------------------------------------, 

1.0 

~ 
:.0 0.8 
ro 
.0 
0 0: 0.6 
Q) 
> 
~ 0.4 
"S 
E 
:::J 0.2 
u 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.3 0.4 0.5 0.6 

PCS T1 :SAT RBRN 

0.7 

OffiO[[[[l)[IJI}Cill an D DDiilDJ DDDDfor DDDDJITmDITJDDD rnrn Dontin D> ITJDiClri CDion OO [[JiDltDITJ 

1.2 .-----------------------------------------------------, 

1.0 

:.0 0.8 
ro 
.0 
0 ..__ 
a.. 
Q) 
> 

0.6 

~ 0.4 
:::J 
E 
:::J 0.2 
u 

0.0 

0.0 0.1 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.2 0.3 0.4 

PCS T1:SAT RGAS 

OffiO[[[[l)[IJI}[ill an DDDiilDJDDDDfor DDDDJITmDITJDDDODniform Oi[}r iiTlion DD [[JiDltDITJ 

nformation nly 

0.5 
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1.2 .-----------------------------------------------------, 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 
~ 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
u 

0.0 

-2.0 -1 .5 -1.0 -0 .5 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.0 0.5 1.0 1.5 

PCS T2:POR2PERM 

[J illDCIIID[I]J]"ITIJ an D DITIIlOJ D D DDfor DO ODD IT['() DDDDD D []]ormal DiClri ion m ITli DltDDD 

2.0 

1.2 .-----------------------------------------------------, 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 
~ 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
u 

0.0 

0.02 0.03 0.04 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.05 0.06 0.07 

PCS T2:POROSITY 

ClillDCIIID[I]J]"ITIJ an DDITIIlOJ DDDDfor DDODDo:rr:o o o a oo []]niform DiClri ion DD ITliDit DDD 

In for tion On 

0.08 
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1.2 

1.0 

~ 
15 0.8 
ro 

..0 
0 

0.6 '-a.. 
Q) 
> 

:.;::::::; 0.4 ro 
:::J 
E 

0.2 :::J 
() 

• AP161_cond Replicate 3 
0.0 Expected:AP161_cond Replicate 3 

0.00 0.01 0.02 0.03 0.04 0.05 0.06 

PCS T3:POROSITY 

ClillOCIJJ:DC!D'ITIJ an O ODin OJ OODDfor OOOOO[]][X) 0 0 [J OO [[]niform OiC1ri iTlion OO DJiDtt DCIJ 

1.2 .-----------------------------------------------------. 

1.0 

~ 
15 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 

·~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.0 0.2 0.4 0.6 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.8 1.0 1.2 1.4 1.6 

PHUMOX3:PHUMCIM 

1.8 

ClillO[[[il)C!D'ITIJ an O ODin OJ OOOOfor DO DO 0 00[[]0 DO DI D DOll Oontin OoOOOi[lri iTlion OO DJiDttDCIJ 

Page90 
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1.2 

1.0 

>. 
~ 

0.8 :0 
ro 

..0 
0 

0.6 1-

0... 
Q) 
> :;::::; 0.4 ro 

"'5 
E 

0.2 ::J 
(.) 

0.0 

0.0 0.1 

• 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.2 

PU+3:MKD PU 

0.3 0.4 

OillOCIJID[!]]]'CIJJ an OOITJTICIJ OOOOfor OOITIJD OO[JJO DDornniform Oi[]ri iTlion OD ITliDitO[JJ 

0.5 

1.2 .-----------------------------------------------------. 

1.0 

:0 0.8 
ro 

..0 
0 
1-

0... 
Q) 
> 

0.6 

~ 0.4 
::J 
E 
::J 0.2 

(.) 

0.0 

0 2 4 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

6 8 10 

PU+4:MKD PU 

OillOCIJID[!]]]'CIJJ an D OITJTICIJ OOOOfor OOITIJD 0 O[JJO ODornniform Oi[]ri ion DD ITliDitD[JJ 

I fo mati. n Onlv ... 

12 
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1.2 ~------------------------------------------------------, 

1.0 

~ 
:.a 0.8 
~ 
0 a: 0.6 

a> 
> 
~ 0.4 
::J 
E 
::J 0.2 

(.) 

0.0 

0.0 5.0e-11 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

1.0e-1 0 1.5e-10 2.0e-10 2.5e-10 

S HALITE:COMP RCK 

CiCll'OITIIDDll iTlJ an O OITillCD OOOOfor om 0 0100[]]0 0 OCDOO []]niform OHlri ion OO ITJiDitD CD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 

..a 
0 a: 0.6 

a> 
> 
~ 0.4 
::J 
E 
::J 0.2 

(.) 

0.0 

0.00 0.01 0.02 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.03 0.04 0.05 

S HALITE:POROSITY 

0.06 

OITrOITIIDDlliTlJ an O OITillCD OOODfor om ODIOODIX> OO G OO oo rn Oontin Cb DDOHlri Cllion OO ITJiDit ODD 
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1.2 .-----------------------------------------------------, 

1.0 

~ 
:.0 0.8 
ro ..c 
0 0: 0.6 
Q) 
> 
~ 0.4 

:::::1 

E 
:::::1 0.2 
() 

0.0 
• AP161_cond Replicate 3 

Expected:AP161_cond Replicate 3 

1.05e+ 7 1.1 Oe+ 7 1.15e+ 7 1.20e+ 7 1.25e+ 7 1.30e+ 7 1.35e+ 7 1.40e+ 7 1.45e+ 7 

S HALITE:PRESSURE 

OillOOIIDaniTIJ an O OOJTIDJ OOOOfor DOD ODI OODDOOITIJOO DD niform Oi[]ri ion OO ITliO!tD DD 

1.2 .-----------------------------------------------------, 

1.0 

.~ 
:.0 0.8 
ro ..c 
0 0: 0.6 
Q) 
> 
~ 0.4 

:::::1 

E 
:::::1 0.2 
() 

0.0 

-24 .5 -24 .0 -23 .5 -23 .0 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-22 .5 -22 .0 -21 .5 -21 .0 

S HALITE:PRMX LOG 

OillOOIIDaniTIJ an OOOJTIDJ OOODfor DDDO DI OODDOO 0000 0 DD niform Oi[]ri ffiion OO ITliO!t ODJ 

I fo mation Onlv .... 

-20 .5 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro ..c 
0 0: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 

(.) 

0.0 

0.45 0.50 0.55 0.60 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.65 0.70 0.75 0.80 

S MB139:PORE DIS 

OillDITIIDCI:lfriTD an D DDI!lDD DDDDfor DOD DDIIIOO DDDD ID DlliTI1t t Di[]ri iTlion DD ITli Dit DDD 

0.85 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro ..c 
0 0: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0 .2 
(.) 

0.0 

-21 -20 -19 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-18 -17 

S MB139:PRMX LOG 

OillDITIIDCI:lfriTD an DDDI!lDD DDDDfor DOD DDIIJlJDD DDDO D DlliTI1tt Di[]ri iTlion DD ITl iDitDDD 

nformation Only 

-16 
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1.2 

1.0 

~ 
:.0 0.8 
ro 
.0 
0 

0.6 ,_ 
a.. 
Q) 
> :.o::; 0.4 ro 
::J 
E 

0.2 ::J 
() 

• AP161_cond Replicate 3 
0.0 Expected:AP161_cond Replicate 3 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4 .5 

S MB139:RELP MOD 

DillOITIID[l][l-ITD an D DITilliTJ OOODfor ODD OOOTIJ OOOITJ 0 0 DD ffi OiffiCl ODD Ota OO i[]r iOClion OO OJi iJtt DCIJ 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro 
.0 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0 .0 

0.00 0.02 0.04 0.06 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.08 0.10 0.12 0.14 0.16 

S MB139:SAT RBRN 

DillOITIID[l][l-ITD an OOITilliTJ OOOOfor ODD OITDDDOOCIJ OOO DilOI1l t Oi[]ri OClion OO OJiiJttOCIJ 

nformati Only 

0.18 
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1.2 ~--------------------------------------------------~ 

1.0 

~ 
:.a 0.8 
~ 
0 a: 0.6 
Q) 

> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-21 -20 -19 

AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-18 -17 

SHFTL T1 :PRMX LOG 

-16 

OillDCIIID o:I:rDJJ an O OrnilOJ OOOOfor DO OOODOCODOO 0 000 0 []) Dfr Oontin Cb DOOi[]ri ion OO DJir:ltt OOO 

1.2 .-------------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-23 -22 -21 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

-20 -19 -18 

SHFTL T2:PRMX LOG 

-17 

OillOITIIDo:I:rDJJ an O OrnilOJ OOODfor DO OOOOOCODOO 0000 0 []) Dfr Oontin CbDOOi[]ri iiJ:ion OO DJi r:lttD OO 
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1.2 ~----------------------------------------------------. 

>. 
:!:: 

1.0 

:.a 0.8 
ro ..c 
0 11: 0.6 
Q) 
> 
~ 0.4 
"S 
E 
~ 0.2 

(_) 

0.0 

-21 -20 -19 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

-18 -17 

SHFTU:PRMX LOG 

-16 

ClillDITIID[[][l'ITIJ an DD ITITICD DDDDfor DDDDDODDD DDDO D ODffi Dontin D> DDDi[]ri iTlion DD DD iDl tDDD 

1.2 ~----------------------------------------------------, 

1.0 

~ 
:.a 0.8 
ro ..c 
0 11: 0.6 
Q) 
> 
~ 0.4 
~ 

E 
~ 0.2 

(_) 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.3 0.4 0.5 0.6 

SHFTU:SAT RBRN 

0 .7 

ClillDITIID[[][l'ITIJ an D DITITICD DDDDfor DO DDDODDDDDDDD OD ffi Dontin D> DDDi[]ri ion DD DDiDl tDDD 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
15 0.8 

~ 
0 0: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

0.0 0.1 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.2 0.3 0.4 

SHFTU:SAT RGAS 

[JllOITIID[I[]"DJJ an D DffilliTJ DDDDfor OJ OOODIIJOOOO DO OD niform Oi[]ri ion OO CDiDit OOO 

0 .5 

1.2 .-----------------------------------------------------. 

1.0 

~ 
15 0.8 
ro ..c 
0 0: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
() 

0.0 

-6 -4 -2 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0 2 

SOLMOD3:SOLVAR 

4 

[JllOITIID[I[]"DJJ an DDffilliTJ DODDfor CO DD O DrniD DDDD DOll Oontin ChOJOi[]ri COion OOCDiDitDOO 
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1.2 .------------------------------------------------------. 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 a: 0.6 
(].) 
> 
~ 0.4 
::J 
E 
::J 0.2 

(.) 

0.0 

-3 -2 -1 0 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

1 2 3 

SOLMOD4:SOLVAR 

4 

CiillOCITID [[][} ITO an OOITTilOJ OOOOfor 0000 O ODJIDOOOO ODffi Oontin D> DDOHlri ion OO ITliClttODD 

1.2 .-------------------------------------------------------, 

1.0 

~ 
:.0 0.8 
ro 

..0 
0 a: 0.6 
(].) 
> 
~ 0.4 
::J 
E 
::J 0.2 
(.) 

0.0 

0.00 0.02 0.04 

• AP161_cond Replicate 3 
Expected :AP161_cond Rep licate 3 

0.06 0.08 0.10 

SPALLMOD:PARTDIAM 

0.12 

CiCD-O[[[ffi[[][}ITO an O OITTilOJ OOODfor 000000 0 00000001 00 DDoiThiform OHlri Cllion DD ITliCltt ODD 
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1.2 

1.0 • 
>-
~ 

0.8 :.c 
ro ..c 
0 

0.6 .... 
a.. 
Q) 
> :;::::; 0.4 ro 
:; 
E 

0.2 ::J 
(.) 

• AP161 _cond Replicate 3 
0.0 Expected:AP161_cond Replicate 3 

0 5e-13 1e-12 1 e-12 2e-12 3e-12 3e-12 

SPALLMOD:REPIPERM 

OOJ-DCIIIDl::ll·OJJ an DDillll iTJDDDDfor [1]0000 O D[]JDDIDDDD rn::oCDiiform DHlri iilion DD OJiDitD[I] 

1.2 .-------------------------------------------------------, 

1.0 

~ 
:.c 0.8 
ro ..c 
0 a: 0.6 
Q) 
> 
~ 0.4 
:; 
E 
::J 0.2 

(.) 

0.0 

0.30 0.35 0.40 0.45 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.50 0.55 0.60 0.65 

SPALLMOD:REPIPOR 

OOJ-DDJIDCITi'OJJ an D DilllliTJ DDDDfor [1]0000 O Drn::DDIDO D rnJniform DiClri COion DDOJiDitDDD 

formation Only 
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1.2 ~----------------------------------------------------~ 

1.0 

~ 
:0 0.8 

~ 
0 c: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
0 

0.0 

1.1e+5 1.2e+5 1.3e+5 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

1.4e+5 1.5e+5 1.6e+5 1.7e+5 1.8e+5 

SPALLMOD :TEN SLSTR 

m:n o iTIIDc::rrriTD an O OCIIIlCO OOOOfor CIJOOOO O OODOOCIJCIJO OD niform Oi[)ri iTlion DO OJiDitDCIJ 

1.2 ~--------------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro 

..0 
0 c: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
0 

0.0 
• AP161_cond Replicate 3 

Expected :AP161_cond Replicate 3 

0.0 5.0e-15 1.0e-14 1.5e-14 2.0e-14 2.5e-14 3.0e-14 3.5e-14 

STEEL:CORRMC02 

C:iO:l' OITIID[[]fr iTD an ODCIIIl CO DDDDfor CIJOODODO DDD DO OODniform Oi[)r iOClion OO OJiDitD CIJ 
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1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 

~ 
0 tt 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 

(.) 

0.0 

0 2 4 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

6 8 10 

TH+4:MKD TH 

m:n m iiiDITfr DJJ an D DCIIDCDDDDDfor DDDOJD DO CO D DDoCDniform DiClri iTlion DD OJiDlt DCD 

12 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:0 0.8 
ro ..c 
0 tt 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 

(.) 

0.0 

0 2 4 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

6 8 10 

U+4:MKD U 

OillDCIIIDITfrDJJ an D DCIIDCD DDDDfor DITillJ 0 DCD DDoCDniform DiClri iTlion DD OJiDlt DCD 

lnforma ·on Only 
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1.2 ~------------------------------------------------------, 

1.0 

~ 
15 0.8 
E 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
0 

0.0 
• AP161_cond Replicate 3 

Expected :AP161_cond Replicate 3 

0.000 0.005 0.010 

U+6:MKD U 

0.015 0.020 0.025 

OillOOIID[[]]-DJJ an O OIIIIlCD OOOOfor DITIID 0 OITJ ffiloCI:b iform Diari ion DD OJiOlt DITJ 

1.2 ~------------------------------------------------------, 

1.0 

~ 
15 0.8 
ro ..c 
0 0:: 0.6 
Q) 
> 
~ 0.4 
::J 
E 
::J 0.2 
0 

0.0 

0.0 0.2 0.4 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.6 0.8 1.0 

WAS AREA:BIOGENFC 

OillOOIID[[]]-DJJ an OOIIIIlCDOOOOfor 0 OITIJDODODIO DDDDD OD niform Diari ion DD OJiOltOITJ 

nforma ion nly 
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1.2 

1.0 

>. 
:!:: 

:.a 0.8 
ro 

..0 
0 

0.6 I.... 

a.. 
Q) 
> :;::; 0.4 ro 
:::J 
E 

0.2 :::J 
() 

0.0 

a o:::ro rnm 

1.2 

1.0 

>. 
:!:: 

:.a 0.8 
ro 

..0 
0 

0.6 I.... 

a.. 
Q) 
> :;::; 0.4 ro 
:::J 
E 

0.2 :::J 
() 

0.0 

0 

/·-· 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

0.0 2.0e-10 4.0e-10 6.0e-10 8.0e-10 1.0e-9 1.2e-9 

WAS AREA:GRATMICH 

ITIJ an O OITJTIITJ OOOOfor 0 OOOOOOOOD DODO 100 OD niform OiClri iTlion OOCDi Dlt OITJ 

1 e-1 0 2e-10 

• AP161_cond Replicate 3 
Expected:AP161_cond Replicate 3 

3e-10 4e-1 0 5e-10 6e-10 

WAS AREA:GRATMICI 

OillDITIIDITfriTIJ an D OITJTIITJ OODDfor 0 OOOOOOOOD DODO 101 DD niform DiClri ion OO CDi DltDOO 
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1.2 

1.0 

>-
~ 

0.8 :.a 
ro 

..0 
0 

0.6 .._ 
0... 
Q) 
> +=- 0.4 ro 
:::J 
E 

0.2 :::J 
() 

• AP161_cond Replicate 3 
0.0 Expected :AP161_cond Replicate 3 

0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

WAS AREA:PROBDEG 

Ci[[)-OITiill[[]!]-[JJ] an O ODIIlCD OOODfor 0 ODDDOOOODOO OOOO OD ffi OiffiClOODO ta ODi ClrHi lion OO ITliDit ODD 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 

..0 
0 a: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.0 0.1 0.2 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.3 0.4 0.5 

WAS AREA:SAT RBRN 

[i[[)-0ITiill[[]!]-[JJ] an 0 OOIIlCD OOODfor 0 ODDDOOOODDODDOOO OD niform OiC1ri CDion OO ITliDitD DD 

nformati n Only 
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1.2 ,..-------------------------------., 

1.0 

~ 
:.a 0.8 

~ 
0 0:: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0.00 0.02 0.04 0.06 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.08 0.10 0.12 0.14 

WAS AREA:SAT RGAS 

CiillODIID[!][]-DJJ an O DOillDJ DDDDfor 0 DDDDDDDOIDDDD O DO OD niform DHlri CDion DO OJiClttD DD 

0 .16 

1.2 .-----------------------------------------------------. 

1.0 

~ 
:.a 0.8 
ro 
.0 
0 0:: 0.6 
Q) 
> 
~ 0.4 
:::J 
E 
:::J 0.2 
() 

0.0 

0 .0 0.2 0.4 

• AP161_cond Replicate 3 
Expected :AP161_cond Replicate 3 

0.6 0.8 1.0 

WAS AREA:SAT WICK 

CiD:rODIID[!][]-DJJ an OOOillDJ OOOOfor 0 OOOOOOOOIDOOO 100 OD niform DHlri iTJion OO rniCltt DDD 

nformation Only 
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6e-10 

• 
5e-10 • • • 

I • • () 4e-10 • • • ~ • • I- • •• ••• 
~ 3e-10 • • • (!) • •• <( • • • • w • • ••• • • 0:::: 2e-10 . ... .... 
<(I • I •• • •• (/) , .. • • • 
~ 1e-10 ••••• • , 

tl ~·. • I J • • • ...... . • • 0 • • 

0 1e-10 2e-10 3e-10 4e-10 5e-10 6e-10 

WAS_AREA:GRA TMICI 

DiillOOIIIJCIJCDnO tional r Oation [[iO introCIIIIJITlDrnl 0 OITDOOOODOOOO I DI an DD OITDOOOODOOOO 100 
aiCil D-oCIIIIJa CD n·Oation mom t CIJDiriaO CITJ 
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Appendix I. Input file to PRELHS for Replicate 1 
TITLE: PCS-2012 PRELHS (LHS1) Input File 
ANALYSIS PLAN: AP-161 
ANALYST: 
CREATED: 

LHSCALC 

Tom Kirchner 
July 2012 

PCS-2012 REALIZATION 1 

DESCRIPTION: 

WIPP PCS-2012 Performance Assessment Baseline Calculation , 
aka (AP161) 

This input file to PRELHS is used to generate, as an output file, an 
LHS 

input file containing all distribution information and execution 
options 

required to create a sample for Replicate R1 for the WIPP PCS-2012 PA 

Changes from PABC09 analyses: CELLULS :FBETA removed 
Material CONC_PCS replaced by PCS T1 for 

4 properties 
(PRMX_LOG , SAT_RBRN, SAT_RGAS, and 

POR_DIS) OotDtDlt tOJrOation CllO ITJJCD 
Dl>OO OJli[]DJaO PCS T1:POROSITY added 
0 OOCDOOODDOOOO 1000 PCS T2:POROSITY added 
0 OOCDOOODDOOOO IDI PCS T3:POROSITY added 

PCS T2:POR2 PERM added 
PCS T1:SAT IBRN added 

!Also, LHS_EDIT should control 41 <42, and 74 <73<72 (WAS_AREA :GRATMICI < 
WAS AREA:GRATMICH and 

PCS T3:POROSITY < PCS T2:POROSITY < PCS_T1:POROSITY) 

!========= No Comments Allowed between *ECHOLHS and *ENDECHO 

*ECHOLHS 
TITLE PABC09, AP161, Replicate R1 Input File for the LHS Code 
NOES 100 
RANDOM SEED 582592385 
CORRELATION MATRIX 

2 
53 54 -0.99 
61 62 - 0 . 75 

OUTPUT CORR HIST DATA 
*ENDECHO 

!== PROPERTIES TO BE RETRIEVED FROM WIPP PA CALCULATION DATABASE 

*RETRIEVE 
! 1 CCDFGF 
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MATERIALS, GLOBAL 
PROPERTIES, PBRINE 

!2 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!3 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!4 CUTTINGS S 
MATERIALS, BOREHOLE 
PROPERTIES, DO MEGA 

!5 CUTTINGS S 
MATERIALS, BOREHOLE 
PROPERTIES, TAUFAIL 

!6 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!7 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!8 DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, REP I PERM 

!9 DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, TENSLSTR 

!10 DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, PARTDIAM 

!11 DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, REPIPOR 

!12 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!13 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!14 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!15 PANEL 
MATERIALS, SOLMOD3 
PROPERTIES, SOLVAR 

!16 PANEL 
MATERIALS, SOLMOD4 
PROPERTIES, SOLVAR 

!17 PANEL 
MATERIALS, PHUMOX3 
PROPERTIES, PHUMCIM 

!18 PANEL / SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES, OXSTAT 

!19 
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MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

! 20 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!21 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!22 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!23 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, MINP_FAC 

!24 SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES, TRANSIDX 

!25 SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES, CLIMTIDX 

! 26 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, HMBLKLT 

!27 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, APOROS 

!28 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, DPOROS 

!29 SECOTP2D 
MATERIALS, U+6 
PROPERTIES, MKD u 

-
!30 SECOTP2D 

MATERIALS, U+4 
PROPERTIES, MKD u -

!31 SECOTP2D 
MATERIALS, PU+3 
PROPERTIES, MKD_PU 

!32 SECOTP2D 
MATERIALS, PU+4 
PROPERTIES, MKD_PU 

!33 SECOTP2D 
MATERIALS, TH+4 
PROPERTIES, MKD_TH 

!34 SECOTP2D 
MATERIALS, AM+3 
PROPERTIES, MKD_AM 

!35 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!36 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!37 
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MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!38 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!39 BRAG FLO 
MATERIALS, STEEL 
PROPERTIES, CORRMC02 

! 40 BRAG FLO/PANEL 
MATERIALS, WAS AREA 
PROPERTIES, PROBDEG 

!41 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, GRATMICI 

!42 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, GRATMICH 

! 43 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT IBRN 

!44 BRAG FLO 
MATERIALS, WAS AREA 

-
PROPERTIES, SAT_RGAS 

! 45 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT RBRN 

! 4 6 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT WICK 

!47 BRAG FLO 
MATERIALS, DRZ PCS 
PROPERTIES, PRMX LOG 

!48 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, PRMX LOG 

!49 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT RGAS 

!50 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT RBRN 

!51 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, PORE DIS 

!52 BRAG FLO 
MATERIALS, S HALITE -
PROPERTIES, POROSITY 

!53 BRAG FLO 
MATERIALS, S HALITE 
PROPERTIES, PRMX LOG 

!54 BRAG FLO 
MATERIALS, S HALITE 
PROPERTIES, COMP RCK 

!55 BRAG FLO 
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MATERIALS, S MB139 
PROPERTIES, PRMX LOG 

!56 BRAG FLO 
MATERIALS, S MB139 
PROPERTIES, RELP MOD 

!57 BRAG FLO 
MATERIALS, S MB139 
PROPERTIES, SAT RBRN 

!58 BRAG FLO 
MATERIALS, S MB139 
PROPERTIES, PORE DIS 

!59 BRAG FLO 
MATERIALS, S HALITE 
PROPERTIES, PRESSURE 

!60 BRAG FLO 
MATERIALS, CAS TILER 
PROPERTIES, PRESSURE 

! 61 BRAG FLO 
MATERIALS, CAS TILER 
PROPERTIES, PRMX LOG 

! 62 BRAG FLO 
MATERIALS, CAS TILER 
PROPERTIES, COMP RCK 

!63 BRAG FLO 
MATERIALS, BH SAND 
PROPERTIES, PRMX LOG 

! 64 BRAG FLO 
MATERIALS, DRZ 1 
PROPERTIES, PRMX LOG 

!65 BRAG FLO 
MATERIALS, CONC PLG 
PROPERTIES, PRMX LOG 

!66 BRAG FLO 
MATERIALS, SHFTU 
PROPERTIES, SAT RBRN 

! 67 BRAG FLO 
MATERIALS, SHFTU 
PROPERTIES, SAT RGAS 

!68 BRAG FLO 
MATERIALS, SHFTU 
PROPERTIES, PRMX LOG 

! 69 BRAG FLO 
MATERIALS, SHFTL T1 
PROPERTIES, PRMX LOG 

!70 BRAG FLO 
MATERIALS, SHFTL T2 
PROPERTIES, PRMX LOG 

!71 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, BIOGENFC 

! 72 
MATERIALS, PCS T1 
PROPERTIES, POROSITY 

!73 
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MATERIALS, PCS T2 
PROPERTIES, POROSITY 

!74 
MATERIALS, PCS T3 
PROPERTIES, POROSITY 

!75 
MATERIALS, PCS T2 
PROPERTIES, POR2PERM 

!========================================================================= 

*END 

Appendix II. Input file to PRELHS for Replicate 2 
TITLE: PCS - 2012 PRELHS (LHS1) Input File 
ANALYSIS PLAN: AP-161 
ANALYST : Tom Kirchner 
CREATE D: July 2012 

LHSCALC PCS- 2012 REALIZATION 2 
!========================================================================= 

DESCRIPTI ON : 

WIPP PCS-2012 Performance Assessment Baseline Calculation , 
aka (AP161) 

This input file to PRELHS is used to generate, as an output file, an 
LHS 

input file containing all distribution information and execution 
options 

required to create a sample for Replicate R2 for the WIPP PCS - 2012 PA 

Changes from PABC09 analyses : CELLULS :FBETA removed 
Material CONC PCS replaced by PCS_T1 for 

4 properties 
(PRMX_LOG , SAT_RBRN , SAT_RGAS , and 

POR_DIS) r---------------------~ 

OotDtOtt tOOrOationiTl O OJIO PCS T1:POROSITY added 
ITbOO OOii(] ITJ aO PCS T2:POROSITY added 
0 00000000000001000 PCS T3:POROSITY added 
0 0000000000000 IDI PCS T2:POR2PERM added 

PCS T1:SAT IBRN added 

!Also , LHS_EDIT should control 41 <42 , and 74 <73<72 (WAS_AREA:GRATMICI < 
WAS AREA:GRATMICH and 

PCS T3:POROSITY < PCS T2:POROSITY < PCS_T1 : POROSITY) 

!========= No Comments Allowed between *ECHOLHS and *ENDECHO 

*ECHOLHS 
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TITLE PABC09, AP161 Replicate R2 Input File for the LHS Code 
NOBS 100 
RANDOM SEED 168866235 
CORRELATION MATRIX 

2 
53 54 -0.99 
61 62 -0.75 

OUTPUT CORR HIST DATA 
*ENDECHO 

!== PROPERTIES TO BE RETRIEVED FROM WIPP PA CALCULATION DATABASE 

*RETRIEVE 
!1 CCDFGF 

MATERIALS, GLOBAL 
PROPERTIES, PBRINE 

!2 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!3 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!4 CUTTINGS S 
MATERIALS, BOREHOLE 
PROPERTIES, DO MEGA 

!5 CUTTINGS S 
MATERIALS, BOREHOLE 
PROPERTIES, TAU FAIL 

!6 
MATERIALS , REFCON 
PROPERTIES, LHSBLANK 

!7 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!8 DRS PALL 
MATERIALS , SPALLMOD 
PROPERTIES, REP I PERM 

!9 DRS PALL 
MATERIALS , SPALLMOD 
PROPERTIES, TENSLSTR 

!10 DRS PALL 
MATERIALS , SPALLMOD 
PROPERTIES, PARTDIAM 

!11 DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, REPIPOR 

!12 
MATERIALS , REFCON 
PROPERTIES, LHSBLANK 

! 13 
MATERIALS , REFCON 
PROPERTIES, LHSBLANK 

!14 
MATERIALS , REFCON 

I formatio Ony 
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PROPERTIES, LHSBLANK 
! 15 PANEL 

!16 

SOLMOD3 
SOLVAR 

MATERIALS, 
PROPERTIES, 

PANEL 
MATERIALS, 
PROPERTIES, 

PANEL 

SOLMOD4 
SOLVAR 

!17 
MATERIALS, PHUMOX3 
PROPERTIES, PHUMCIM 

!18 PANEL/SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES, OXSTAT 

!19 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!20 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!21 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!22 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

! 23 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, MINP FAC 

!24 SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES, TRANSIDX 

! 25 SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES, CLIMTIDX 

! 26 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, HMBLKLT 

!27 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, APOROS 

!28 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, DPOROS 

! 29 SECOTP2D 
MATERIALS, U+6 
PROPERTIES, MKD_U 

! 30 SECOTP2D 
MATERIALS, U+4 
PROPERTI ES, MKD_U 

!31 SECOTP2D 
MATERIALS, PU+3 
PROPERTIES, MKD_PU 

!32 SECOTP2D 
MATERIALS, PU+4 
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PROPERTIES, MKD_PU 
!33 SECOTP2D 

MATERIALS, TH+4 
PROPERTIES, MKD_TH 

!34 SECOTP2D 
MATERIALS, AM+3 
PROPERTIES, MKD_AM 

!35 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!36 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!37 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!38 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!39 BRAG FLO 
MATERIALS, STEEL 
PROPERTIES, CORRMC02 

! 40 BRAG FLO / PANEL 
MATERIALS, WAS AREA 
PROPERTIES, PROBDEG 

!41 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, GRATMICI 

!42 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, GRATMICH 

! 43 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT IBRN 

!44 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT_RGAS 

! 45 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT_RBRN 

!46 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT WICK 

!47 BRAG FLO 
MATERIALS, DRZ PCS 
PROPERTIES, PRMX LOG 

!48 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, PRMX LOG 

! 49 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT RGAS 

!50 BRAG FLO 
MATERIALS, PCS Tl 
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PROPERTIES, SAT RBRN 
!51 BRAG FLO 

MATERIALS , PCS Tl 
PROPERTIES, PORE DIS 

!52 BRAG FLO 
MATERIALS , S HALITE 
PROPERTIES, POROSITY 

!53 BRAG FLO 
MATERIALS , S HALITE 
PROPERTIES , PRMX LOG 

!54 BRAG FLO 
MATERIALS , S HALITE 
PROPERTIES, COMP RCK 

!55 BRAG FLO 
MATERIALS , S MB139 
PROPERTIES, PRMX LOG 

!56 BRAG FLO 
MATERIALS , S MB139 
PROPERTIES, RELP MOD 

!57 BRAG FLO 
MATERIALS , S MB139 
PROPERTIES, SAT RBRN 

!58 BRAG FLO 
MATERIALS , S MB139 
PROPERTIES, PORE DIS 

!59 BRAG FLO 
MATERIALS, S HALITE 
PROPERTIES, PRESSURE 

!60 BRAG FLO 
MATERIALS , CAS TILER 
PROPERTIES, PRESSURE 

!61 BRAG FLO 
MATERIALS , CAS TILER 
PROPERTIES , PRMX LOG 

!62 BRAG FLO 
MATERIALS , CAS TILER 
PROPERTIES, COMP RCK 

!63 BRAG FLO 
MATERIALS , BH SAND 
PROPERTIES, PRMX LOG 

! 64 BRAG FLO 
MATERIALS , DRZ 1 
PROPERTIES , PRMX LOG 

! 65 BRAG FLO 
MATERIALS, CONC PLG 
PROPERTIES, PRMX LOG 

!66 BRAG FLO 
MATERIALS, SHFTU 
PROPERTIES , SAT RBRN 

! 67 BRAG FLO 
MATERIALS , SHFTU 
PROPERTIES, SAT RGAS 

!68 BRAG FLO 
MATERIALS, SHFTU 
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PROPERTIES, PRMX LOG 
!69 BRAG FLO 

MATERIALS, SHFTL Tl 
PROPERTIES, PRMX LOG 

!70 BRAG FLO 
MATERIALS, SHFTL T2 
PROPERTIES, PRMX LOG 

!71 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, BIOGENFC 

! 72 
MATERIALS, PCS Tl 
PROPERTIES, POROSITY 

!73 
MATERIALS, PCS T2 
PROPERTIES, POROSITY 

!74 
MATERIALS, PCS T3 
PROPERTIES, POROSITY 

!75 
MATERIALS, PCS T2 
PROPERTIES, POR2PERM 

'========================================================================= 

*END 

Page 118 

Information On y 



Appendix Ill. Input file to PRELHS for Replicate 3 
TITLE: PCS- 2012 PRELHS (LHS1) Input File 
ANALYSIS PLAN: AP-161 
ANALYST: Tom Kirchner 
CREATED: July 2012 

LHSCALC PCS-2012 REALIZATION 3 
!========================================================================= 

DESCRIPTION: 

WIPP PCS- 2012 Performance Assessment Baseline Calculation , 
aka (AP161) 

This input file to PRELHS is used to generate , as an output file , an 
LHS 

input file containing all distribution information and execution 
options 

required to create a sample for Replicate R3 for the WIPP PCS - 2012 PA 

Changes from PABC09 analyses : CELLULS : FBETA removed 
Material CONC_PCS replaced by PCS T1 for 

4 properties 
(PRMX_LOG , SAT_RBRN , SAT_RGAS , and 

POR_DIS) OotOtDtt tDDrOation[I] O DDDDD 

lib DO DOii[] DJ aO 
0 ODDDOOODDOOOO IDOO 
0 ODDDOOODDOOOO 101 

PCS T1:POROSITY added 
PCS T2:POROSITY added 
PCS T3:POROSITY added 
PCS T2:POR2PERM added 

~--------------------~PCS T1:SAT IBRN added 

!Also, LHS_EDIT should control 41 <42, and 74 <73<72 (WAS AREA : GRATMICI < 
WAS AREA : GRATMICH and 

PCS T3:POROSITY < PCS T2:POROSITY < PCS_T1 : POROSITY) 

!========= No Comments Allowed between *ECHOLHS and *ENDECHO 

*ECHOLHS 
TITLE PABC09 , AP161 Replicate R3 Input File for the LHS Code 
NOBS 100 
RANDOM SEED 292058223 
CORRELATION MATRIX 

2 
53 54 - 0 . 99 
61 62 -0.75 

OUTPUT CORR HIST DATA 
*ENDECHO 

!== PROPERTIES TO BE RETRIEVED FROM WIPP PA CALCULATION DATABASE 

*RETRI EVE 
!1 CCDFGF 
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!2 

!3 

MATERIALS, GLOBAL 
PROPERTIES, PERINE 

MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!4 CUTTINGS S 
MATERIALS, BOREHOLE 
PROPERTIES, DOMEGA 

!5 CUTTINGS S 
MATERIALS, BOREHOLE 
PROPERTIES, TAUFAIL 

!6 

!7 

!8 

!9 

!10 

!11 

!12 

! 13 

!14 

MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

MATERIALS, REFCON 
PROPERTIES, LHSBLANK 
DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, REP I PERM 
DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, TENSLSTR 
DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, PARTDIAM 
DRS PALL 
MATERIALS, SPALLMOD 
PROPERTIES, REPIPOR 

MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

! 15 PANEL 

!16 

!17 

MATERIALS, 
PROPERTIES, 

PANEL 
MATERIALS, 
PROPERTIES, 

PANEL 

SOLMOD3 
SOLVAR 

SOLMOD4 
SOLVAR 

MATERIALS, PHUMOX 3 
PROPERTIES, PHUMCIM 

!18 PANEL / SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES, OXSTAT 

! 19 
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MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!20 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!21 
MATERIALS , REFCON 
PROPERTIES, LHSBLANK 

!22 
MATERIALS, REFCON 
PROPERTIES , LHSBLANK 

!23 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, MINP FAC 

!24 SECOTP2D 
MATERIALS , GLOBAL 
PROPERTIES, TRANSIDX 

!25 SECOTP2D 
MATERIALS, GLOBAL 
PROPERTIES , CLIMTIDX 

!26 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES, HMBLKLT 

!27 SECOTP2D 
MATERIALS , CULEBRA 
PROPERTIES , APOROS 

!28 SECOTP2D 
MATERIALS, CULEBRA 
PROPERTIES , DPOROS 

!29 SECOTP2D 
MATERIALS , U+6 
PROPERTIES , MKD u 

-
!30 SECOTP2D 

MATERIALS, U+4 
PROPERTIES, MKD u 

-
!31 SECOTP2D 

MATERIALS , PU+3 
PROPERTIES, MKD_PU 

!32 SECOTP2D 
MATERIALS, PU+4 
PROPERTIES , MKD_PU 

!33 SECOTP2D 
MATERIALS, TH+4 
PROPERTIES, MKD_TH 

!34 SECOTP2D 
MATERIALS, AM+3 
PROPERTIES, MKD_AM 

!35 
MATERIALS , REFCON 
PROPERTIES, LHSBLANK 

!36 
MATERIALS, REFCON 
PROPERTIES , LHSBLANK 

!37 
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MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!38 
MATERIALS, REFCON 
PROPERTIES, LHSBLANK 

!39 BRAG FLO 
MATERIALS, STEEL 
PROPERTIES, CORRMC02 

! 40 BRAGFLO/PANEL 
MATERIALS, WAS AREA 
PROPERTIES, PROBDEG 

!41 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, GRATMICI 

!42 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, GRATMICH 

! 43 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT IBRN 

!44 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT_RGAS 

! 45 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT_RBRN 

! 4 6 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, SAT WICK 

!47 BRAG FLO 
MATERIALS, DRZ PCS 
PROPERTIES, PRMX LOG 

!48 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, PRMX LOG 

!49 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT RGAS 

!50 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, SAT RBRN 

!51 BRAG FLO 
MATERIALS, PCS Tl 
PROPERTIES, PORE DIS 

!52 BRAG FLO 
MATERIALS, S HALITE -
PROPERTIES, POROSITY 

!53 BRAG FLO 
MATERIALS, S HALITE 
PROPERTIES, PRMX LOG 

! 54 BRAG FLO 
MATERIALS, S HALITE 
PROPERTIES, COMP RCK 

!55 BRAG FLO 
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MATERIALS, S MB139 
PROPERTIES, PRMX LOG 

!56 BRAG FLO 
MATERIALS, S MB139 
PROPERTIES, RELP MOD 

!57 BRAG FLO 
MATERIALS, S MB139 
PROPERTIES, SAT RBRN 

!58 BRAG FLO 
MATERIALS, S MB139 
PROPERTIES, PORE DIS 

!59 BRAG FLO 
MATERIALS, S HALITE 
PROPERTIES, PRESSURE 

!60 BRAG FLO 
MATERIALS, CAS TILER 
PROPERTIES, PRESSURE 

! 61 BRAG FLO 
MATERIALS, CAS TILER 
PROPERTIES, PRMX LOG 

! 62 BRAG FLO 
MATERIALS, CAS TILER 
PROPERTIES, COMP RCK 

! 63 BRAG FLO 
MATERIALS, BH SAND 
PROPERTIES, PRMX LOG 

! 64 BRAG FLO 
MATERIALS, DRZ 1 
PROPERTIES, PRMX LOG 

! 65 BRAG FLO 
MATERIALS, CONC PLG 
PROPERTIES, PRMX LOG 

!66 BRAG FLO 
MATERIALS, SHFTU 
PROPERTIES, SAT RBRN 

! 67 BRAG FLO 
MATERIALS, SHFTU 
PROPERTIES, SAT RGAS 

! 68 BRAG FLO 
MATERIALS, SHFTU 
PROPERTIES, PRMX LOG 

!69 BRAG FLO 
MATERIALS, SHFTL T1 
PROPERTIES, PRMX LOG 

!70 BRAG FLO 
MATERIALS, SHFTL T2 
PROPERTIES, PRMX LOG 

!71 BRAG FLO 
MATERIALS, WAS AREA 
PROPERTIES, BIOGENFC 

! 72 
MATERIALS, PCS T1 
PROPERTIES, POROSITY 

!73 
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!74 

!75 

MATERIALS, PCS_T2 
PROPERTIES, POROSITY 

MATERIALS , PCS_T3 
PROPERTIES, POROSITY 

MATERIALS, PCS_T2 
PROPERTIES, POR2PERM 

!========================================================================= 

*END 

Appendix IV. PRELHS Output (Transfer) File for Replicate 1 
TITLE SOB: ParamDB 
16 : 17:03 

Calc: AP161 Ver: 2.00 

TITLE PABC09, AP161, Replicate R1 Input File for the LHS Code 
NOES 100 
RANDOM SEED 582592385 
UNIFORM GLOBAL 

1 . 00000E-02 6.00000E-01 
UNIFORM REFCON 

O. OOOOOE+OO 1 . 00000E+OO 
UNIFORM REFCON 

O.OOOOOE+OO 1.00000E+OO 
USER DISTRIBUTION (CUMULATIVE) 

10 SPECIFIED 
4.20000E+OO 0 . 15000 
6 . 30000E+OO 0 . 50000 
8.40000E+OO 0.15000 
1.05000E+01 0.10000 
1.26000E+01 0.05000 
1.47000E+01 0.02000 
1.68000E+01 0.01000 
1.88000E+01 0.01000 
2.09000E+01 0.01000 
2 . 30000E+01 0.00000 

LOGUNIFORM BOREHOLE 
5 . 00000E-02 7.70000E+01 

UNIFORM REFCON 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON 
O. OOOOOE+OO 1.00000E+OO 

LOGUNIFORM SPALLMOD 
2 . 40000E-14 2.40000E-12 

UNIFORM SPALLMOD 
1.20000E+05 1 . 70000E+05 

LOGUNIFORM SPALLMOD 
1.00000E- 03 1 . 00000E-01 

UNIFORM SPALLMOD 
3.50000E-01 6.60000E-01 

UNIFORM REFCON 

PERINE 

LHSBLANK 

LHSBLANK 

BOREHOLE DOMEGA 
CONTINUOUS 

TAU FAIL 

LHSBLANK 

LHSBLANK 

REP I PERM 

TENSLSTR 

PARTDIAM 

REPIPOR 

LHSBLANK 
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O.OOOOOE+OO 1.00000E+OO 
UNIFORM REFCON LHSBLANK 

O. OOOOOE+OO 1.00000E+OO 
UNIFORM REFCON LHSBLANK 

O. OOOOOE+OO 1.00000E+OO 
USER DISTRIBUTION (CUMULATI VE ) SOLMOD3 SOLVAR 

48 SPECIFIED CONTINUOUS 
-4.20000E+OO 0.00290 
- 4 . 05000E+OO 0.00000 
-3.90000E+OO 0 . 00580 
-3.75000E+OO 0 . 01150 
- 3 . 60000E+ OO 0 . 01450 
- 3 . 45000E+OO 0.00290 
- 3 . 30000E+OO 0 . 00580 
- 3 . 15000E+OO 0 . 00860 
- 3 . 00000E+OO 0 . 00290 
-2.85000E+OO 0 . 00000 
- 2 .7 0000E+OO 0 . 00580 
-2.55000E+OO 0.00870 
- 2 . 40000E+OO 0.00860 
- 2 . 25000E+OO 0 . 00580 
-2.10000E+OO 0 . 00000 
- 1 .95000E+OO 0 . 00290 
- 1 . 80000E+OO 0 . 00580 
- 1 . 65000E+OO 0 . 00580 
-1.50000E+OO 0 . 00570 
- 1 . 35000E+OO 0 . 02610 
-1 . 20000E+OO 0.02600 
-1.05000E+OO 0 . 02890 
- 9 . 00000E- 01 0.02600 
-7.50000E-01 0.02890 
- 6.00000E- 01 0 . 03760 
-4. 50000E- 01 0.06070 
- 3 . 00000E- 01 0 . 05200 
-1.50000E-01 0 . 07220 

O.OOOOOE+OO 0 . 07810 
1 . 50000E-01 0 . 07800 
3.00000E- 01 0.07800 
4 .50000E- 01 0 . 03470 
6.00000E- 01 0.08380 
7.50000E- 01 0.08960 
9.00000E- 01 0 . 02030 
1.05000E+OO 0 . 01440 
1 . 20000E+OO 0 . 01450 
1 . 35000E+OO 0.00860 
1 . 50000E+OO 0.00290 
1.65000E+OO 0 . 01160 
1 . 80000E+OO 0.00860 
1 . 95000E+OO 0 . 00580 
2 .1 0000E+OO 0 . 00000 
2.25000E+OO 0 . 00290 
2 .4 0000E+OO 0 . 00290 
2 .55 000E+OO 0 . 00290 
2 . 70000E+OO 0 . 00000 
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2.85000E+OO 0.00000 
USER DISTRIBUTION (CUMULATIVE) SOLMOD4 SOLVAR 

38 SPECIFIED CONTINUOUS 
-2.25000E+OO 0 . 01430 
-2.10000E+OO 0.00710 
-1 . 95000E+OO 0.01430 
-1.80000E+OO 0.02860 
-1.65000E+OO 0.02860 
-1.50000E+OO 0 . 05000 
-1.35000E+OO 0 . 07850 
-1.20000E+OO 0.04290 
- 1 . 05000E+OO 0 . 03570 
- 9 . 00000E- 01 0.05710 
-7 . 50000E-01 0 . 08580 
-6.00000E-01 0.10710 
-4.50000E-01 0 . 02140 
-3.00000E- 01 0.03570 
- 1 . 50000E-01 0 . 04290 

O. OOOOOE+OO 0 . 03570 
1.50000E-01 0.09290 
3 . 00000E-01 0 . 05000 
4 . 50000E-01 0.00710 
6 . 00000E-01 0.04290 
7.50000E-01 0.03570 
9.00000E-01 0.02140 
1.05000E+OO 0.00000 
1.20000E+OO 0 . 00720 
1.35000E+OO 0.01420 
1.50000E+OO 0 . 00720 
1.65000E+OO 0.00710 
1 . 80000E+OO 0.00000 
1 . 95000E+OO 0. 00720 
2.10000E+OO 0.00000 
2 . 25000E+OO 0.00710 
2 . 40000E+OO 0.00000 
2 . 55000E+OO 0.00000 
2 . 70000E+OO 0.00000 
2.85000E+OO 0.00000 
3.00000E+OO 0.00000 
3.15000E+OO 0.01430 
3.30000E+OO 0.00000 

USER DISTRIBUTION (CUMULATIVE) PHUMOX3 PHUMCIM 
3 SPECIFIED CONTINUOUS 

6 . 50000E-02 0 . 50000 
1.37000E+OO 0.50000 
1.60000E+OO 0 . 00000 

UNIFORM GLOBAL OXSTAT 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1 . 00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 
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UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1 . 00000E+OO 

UNIFORM CULEBRA MINP FAC 
1 . 00000E+OO 1 . 00000E+03 

UNIFORM GLOBAL TRANSIDX 
O. OOOOOE+OO 1 . 00000E+OO 

USER DI STRIBUTION (CUMULATIVE) GLOBAL CLIMTIDX 
4 SPECIFIED CONTINUOUS 

1 . 00000E+OO 0 .7 5000 
1 . 25000E+OO 0 . 00000 
1.50000E+OO 0.25000 
2.25000E+OO 0.00000 

UNIFORM CULEBRA HMBLKLT 
5 . 00000E- 02 5.00000E-01 

LOGUNIFORM CULEBRA APOROS 
1 . 00000E- 04 1.00000E- 02 

USER DISTRIBUTION (CUMULATI VE) CULEBRA DPOROS 
7 SPECIFIED CONTINUOUS 

1 . 00000E- 01 0 . 10000 
1.10000E- 01 0 . 15000 
1.20000E-01 0 . 25000 
1 . 60000E- 01 0 . 25000 
1.80000E-01 0 . 15000 
1.90000E- 01 0 .1 0000 
2 . 50000E- 01 0 . 00000 

LOGUNIFORM U+6 MKD U 
3 . 00000E-05 2 . 00000E- 02 

LOGUNIFORM U+4 MKD U 
5 . 00000E-04 1 . 00000E+01 

LOGUNIFORM PU+3 MKD PU 
5.00000E-03 4.00000E-01 

LOGUNIFORM PU+4 MKD PU 
5 . 00000E-04 1 . 00000E+01 

LOGUNIFORM TH+4 MKD TH -
5.00000E- 04 1.00000E+01 

LOGUNIFORM AM+3 MKD AM 
-

5.00000E-03 4.00000E- 01 
UNIFORM REFCON LHSBLANK 

O.OOOOOE+OO 1 . 00000E+OO 
UNIFORM REFCON LHSBLANK 

O.OOOOOE+OO 1.00000E+OO 
UNIFORM REFCON LHSBLANK 

O. OOOOOE+OO 1.00000E+OO 
UNIFORM REFCON LHSBLANK 

O.OOOOOE+OO 1 . 00000E+OO 
UNIFORM STEEL CORRMC02 

O. OOOOOE+OO 3.17000E-14 
USER DISTRIBUTION (DELTA) WAS AREA PROBDEG 

2 SPECIFIED DISCRETE 
1 . 00000E+OO 0 . 75000 
2 . 00000E+OO 0 . 25000 

UNIFORM WAS AREA GRATMICI 
3.08269E- 11 5.56921E- 10 

UNIFORM WAS AREA GRATMICH 
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O.OOOOOE+OO 
UNIFORM 

4 . 00000E-02 
UNIFORM 

O.OOOOOE+OO 
UNIFORM 

O.OOOOOE+OO 
UNIFORM 

O.OOOOOE+OO 
TRIANGULAR 

-2.06990E+01 
UNIFORM 

- 2 .1 0000E+01 
UNIFORM 

O. OOOOOE+OO 
USER DISTRIBUTION 

3 
O. OOOOOE+OO 
2 . 00000E-01 
6.00000E-01 

USER DISTRIBUTION 
3 

1.10000E-01 
9 .4 0000E- 01 
8 .1 0000E+OO 

USER DISTRIBUTION 
3 

1.00000E-03 
1.00000E-02 
5.19000E-02 

UNIFORM 
-2.40000E+01 

UNIFORM 
2 . 94000E-1 2 

STUDENT 
6 

1.02717E-09 
PCS T1 SAT IBRN 

1.60000E-01 
WAS AREA SAT RGAS 

1.50000E-01 
WAS AREA SAT RBRN 

5 . 52000E- 01 
WAS AREA SAT WICK 

1.00000E+OO 
DRZ PCS PRMX LOG 

-1.87496E+01 -1.7 0000E+01 
PCS T1 PRMX LOG 

- 1 . 20000E+01 
PCS T1 SAT RGAS 

4 . 00000E- 01 
(CUMULATIVE) 
SPECIFIED 

0.50000 
0 . 50000 
0 . 00000 

(CUMULATIVE) 
SPECIFIED 

0.50000 
0.50000 
0.00000 

(CUMULATIVE) 
SPECIFIED 

0.50000 
0.50000 
0.00000 

PCS T1 
CONTINUOUS 

PCS T1 
CONTINUOUS 

S HALITE 
CONTINUOUS 

S HALITE PRMX LOG 
-2.10000E+01 

S HALITE COMP RCK 
1.92000E-10 

S MB139 PRMX LOG 

SAT RBRN 

PORE DIS 

POROSITY 

-2.10000E+01 - 1 . 92000E+01 -1. 91000E+01 -1.88000E+01 -1.81000E+01 -
1.71000E+01 
USER DISTRIBUTION 

4 
1 . 00000E+OO 
2.00000E+OO 
3 . 00000E+OO 
4 . 00000E+OO 

STUDENT 
6 

(DELTA) 
SPECIFIED 

0.50000 
0.00000 
0.00000 
0 . 50000 

S MB139 

S MB139 
DISCRETE 

SAT RBRN 

RELP MOD 

7.78460E-03 6.88420E-02 6.98600E-02 7 . 26200E- 02 1 . 08610E - 01 
1.74010E- 01 
STUDENT S MB139 PORE DIS 

6 
4 . 90530E- 01 5 . 57750E- 01 6 . 52000E- 01 6 . 55000E-01 6 . 64520E-01 

8 . 41780E- 01 
UNIFORM 

1.10400E+07 
S HALITE PRESSURE 

1 . 38900E+07 
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TRIANGULAR CAS TILER PRESSURE 
1.11000E+07 1.27000E+07 1 . 70000E+07 

TRIANGULAR CAS TILER PRMX LOG 
- 1. 47000E+01 -1.18000E+01 -9 . 80000E+OO 

TRIANGULAR CAS TILER COMP RCK 
2 . OOOOOE-11 4.00000E- 11 1 . 00000E-10 

UNIFORM BH SAND PRMX LOG 
-1 . 63000E+01 -1 . 10000E+01 

UNIFORM DRZ 1 PRMX LOG 
-1 . 94000E+01 -1 . 25000E+01 

UNIFORM CONC PLG PRMX LOG 
-1.90000E+01 -1.70000E+01 

USER DISTRIBUTION (CUMULATIVE) SHFTU SAT RBRN 
3 SPECIFIED CONTINUOUS 

O.OOOOOE+OO 0.50000 
2.00000E- 01 0.50000 
6.00000E-01 0 . 00000 

UNIFORM SHFTU SAT RGAS -
O.OOOOOE+OO 4 . 00000E- 01 

USER DISTRIBUTION (CUMULATIVE) SHFTU PRMX LOG -
9 SPECIFIED CONTINUOUS 

-2.05000E+01 0.03000 
-2 . 00000E+01 0.08000 
-1.95000E+01 0 . 13000 
-1 . 90000E+01 0 . 19000 
-1.85000E+01 0 . 22000 
-1.80000E+01 0.24000 
-1 . 75000E+01 0.10000 
-1 . 70000E+01 0.01000 
-1 . 65000E+01 0 . 00000 

USER DISTRIBUTION (CUMULATIVE) SHFTL T1 PRMX LOG 
8 SPECIFIED CONTINUOUS 

-2.00000E+01 0.01000 
-1.95000E+01 0.09000 
-1 . 90000E+01 0 . 20700 
-1.85000E+01 0.33000 
-1.80000E+01 0.23600 
-1.75000E+01 0.12000 
-1.70000E+01 0.00700 
-1.65000E+01 0.00000 

USER DISTRIBUTION (CUMULATIVE) SHFTL T2 PRMX LOG 
10 SPECIFIED CONTINUOUS 

-2.25000E+01 0.02000 
-2 . 20000E+01 0.06000 
-2 . 15000E+01 0.09000 
-2.10000E+01 0.13500 
-2.05000E+01 0.22000 
-2 . 00000E+01 0.17500 
-1 . 95000E+01 0 . 16500 
-1.90000E+01 0.10000 
-1 . 85000E+01 0.03500 
-1 . 80000E+01 0.00000 

UNIFORM WAS AREA BIOGENFC 
O.OOOOOE+OO 1 . 00000E+OO 
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UNIFORM 
6 . 60000E-02 

UNIFORM 
2.50000E-02 

UNIFORM 
1.00000E-03 

NORMAL 
-1. 72000E+OO 

CORRELATION MATRIX 
2 
53 54 - 0.99 
61 62 -0.75 

PCS T1 
1.87000E-01 

PCS T2 
7 . 50000E-02 

PCS T3 
5 . 19000E- 02 

PCS T2 
1.72000E+OO 

OUTPUT CORR HIST DATA 
TITLE SDB: ParamDB 
16 : 17 : 03 

POROSITY 

POROSITY 

POROSITY 

POR2PERM 

Calc: AP161 Ver: 2 .00 
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Appendix V. PRELHS Output (Transfer) File for Replicate 2 
TITLE SOB : ParamDB 
16:17:28 

Calc: AP161 Ver: 2.00 

TITLE PABC09 , AP161 Replicate R2 Input File for the LHS Code 
NOBS 100 
RANDOM SEED 168866235 
UNIFORM 

l.OOOOOE-02 
UNIFORM 

O.OOOOOE+OO 
UNIFORM 

O.OOOOOE+OO 
USER DISTRIBUTION 

10 
4.20000E+OO 
6.30000E+OO 
8.40000E+OO 
1 . 05000E+Ol 
1.26000E+Ol 
1 . 47000E+Ol 
1 . 68000E+Ol 
1.88000E+Ol 
2.09000E+Ol 
2.30000E+Ol 

LOGUNIFORM 
5.00000E-02 

UNIFORM 
O.OOOOOE+OO 

UNIFORM 
O.OOOOOE+OO 

LOGUNIFORM 
2.40000E-14 

UNIFORM 
1.20000E+05 

LOGUNIFORM 
l.OOOOOE-03 

UNIFORM 
3.50000E- 01 

UNIFORM 
O.OOOOOE+OO 

UNIFORM 
O.OOOOOE+OO 

UNIFORM 
O.OOOOOE+OO 

GLOBAL 
6.00000E-01 

REFCON 
l.OOOOOE+OO 

REFCON 
l . OOOOOE+OO 
(CUMULATIVE) 
SPECIFIED 

0 . 15000 
0 . 50000 
0 . 15000 
0.10000 
0.05000 
0 . 02000 
0.01000 
0.01000 
0.01000 
0.00000 

PBRINE 

LHSBLANK 

LHSBLANK 

BOREHOLE 
CONTINUOUS 

BOREHOLE TAUFAIL 
7 . 70000E+Ol 

REFCON LHSBLANK 
l.OOOOOE+OO 

REFCON LHSBLANK 
l.OOOOOE+OO 

SPALLMOD REPIPERM 
2.40000E-12 

SPALLMOD TENSLSTR 
1.70000E+05 

SPALLMOD PARTDIAM 
l . OOOOOE-01 

SPALLMOD REPIPOR 
6 . 60000E-01 

REFCON LHSBLANK 
l . OOOOOE+OO 

REFCON LHSBLANK 
l.OOOOOE+OO 

REFCON LHSBLANK 
l . OOOOOE+OO 

USER DISTRIBUTION (CUMULAT IVE) SOLMOD3 
48 SPECIFIED CONTINUOUS 

-4.20000E+OO 0.00290 
-4.05000E+OO 0.00000 
-3.90000E+OO 0.00580 
-3.75000E+OO 
-3.60000E+OO 
-3.45000E+OO 
-3.30000E+OO 

0.01150 
0.01450 
0.00290 
0.00580 

DO MEGA 

SOLVAR 
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- 3 .1 5000E+ OO 0.00860 
- 3 . 00000E+ OO 0 . 00290 
- 2 . 85000E+ OO 0 . 00000 
- 2 . 70000E+ OO 0 . 00580 
- 2 . 55000E+ OO 0 . 00870 
- 2 .4 0000E+ OO 0 . 00860 
- 2 . 25000E+ OO 0 . 00580 
- 2 . 10000E+ OO 0 . 00000 
-1. 95000E+ OO 0 . 00290 
-1. 80000E+ OO 0 . 00580 
-1. 65000E+ OO 0 . 00580 
- 1 . 50000E+ OO 0.00570 
- 1 . 35000E+ OO 0 . 02610 
-1. 20000E+ OO 0 . 02600 
- 1 . 05000E+OO 0 . 02890 
- 9 . 00000E- 01 0 . 02600 
- 7 . 50000E- 01 0 . 02890 
- 6 . 00000E- 01 0 . 03760 
-4. 50000E- 01 0 . 06070 
- 3 . 00000E- 01 0.05200 
-1. 50000E- 01 0 . 07220 

O. OOOOOE+ OO 0 . 07810 
1. 50000E- 01 0 . 07800 
3 . 00000E- 01 0 . 07800 
4 . 50000E- 01 0 . 03 470 
6 . 00000E- 01 0 . 08380 
7.50000E- 01 0 . 08960 
9.00000E- 01 0 . 02030 
1. 05000E+ OO 0 . 01 440 
1. 20000E+ OO 0.0 14 50 
1 . 35000E+OO 0 . 00860 
1 . 50000E+ OO 0 . 00290 
1 .65000E+OO 0 . 011 60 
1. 80000E+OO 0 . 00860 
1 .95000E+OO 0 . 00580 
2 .1 0000E+OO 0 . 00000 
2 . 25000E+ OO 0.00290 
2 . 40000E+ OO 0 . 00290 
2 . 55000E+ OO 0 . 00290 
2 . 70000E+OO 0 . 00000 
2 . 85000E+OO 0 . 00000 

USER DI STRI BUT I ON (CUMULATIVE) SOLMOD4 SOLVAR 
38 SPECIFIED CONTI NUOUS 

- 2 . 25000E+ OO 0 . 01430 
- 2 .1 0000E+OO 0 . 007 1 0 
- 1 . 95000E+OO 0 . 01 430 
- 1 . 80000E+OO 0 . 02860 
- 1 . 65000E+OO 0.02860 
-1 . 50000E+OO 0 . 05000 
-1. 35000E+ OO 0 . 07850 
- 1. 20000E+OO 0 . 04290 
- 1 . 05000E+OO 0 . 03570 
- 9.00000E- 01 0 . 057 1 0 
- 7 . 50000E- 01 0 . 08580 
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-6.00000E- 01 0.10710 
-4.50000E- 01 0.02140 
-3.00000E-01 0.03570 
-1.50000E-01 0.04290 

O.OOOOOE+OO 0.03570 
1.50000E- 01 0.09290 
3.00000E- 01 0 . 05000 
4.50000E-01 0 . 00710 
6.00000E-01 0.04290 
7.50000E-01 0 . 03570 
9 . 00000E-01 0 . 02140 
1 . 05000E+OO 0.00000 
1 . 20000E+OO 0. 00720 
1 . 35000E+OO 0.01420 
1.50000E+OO 0.00720 
1.65000E+OO 0.00710 
1.80000E+OO 0.00000 
1.95000E+OO 0.00720 
2 .1 0000E+OO 0 . 00000 
2.25000E+OO 0.00710 
2.40000E+OO 0.00000 
2.55000E+OO 0.00000 
2 . 70000E+OO 0.00000 
2 . 85000E+OO 0.00000 
3 . 00000E+OO 0.00000 
3 .1 5000E+OO 0 . 01430 
3.30000E+OO 0 . 00000 

USER DISTRIBUTION (CUMULATIVE) PHUMOX3 PHUMCIM 
3 SPECIFIED CONTINUOUS 

6.50000E-02 0.50000 
1.37000E+OO 0 . 50000 
1.60000E+OO 0.00000 

UNIFORM GLOBAL OXSTAT 
O.OOOOOE+OO 1 . 00000E+OO 

UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM CULEBRA MINP FAC -
1 . 00000E+OO 1 . 00000E+03 

UNIFORM GLOBAL TRANSIDX 
O.OOOOOE+OO 1 . 00000E+OO 

USER DISTRIBUTION (CUMULATIVE) GLOBAL CLIMTIDX 
4 SPECIFIED CONTINUOUS 

1 . 00000E+OO 0.75000 
1 . 25000E+OO 0.00000 
1.50000E+OO 0.25000 
2.25000E+OO 0.00000 

UNIFORM CULEBRA HMBLKLT 
5.00000E-02 5 . 00000E- 01 
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LOGUNIFORM CULEBRA APOROS 
1.00000E-04 1.00000E-02 

USER DISTRIBUTION (CUMULATIVE) CULEBRA DPOROS 
7 SPECIFIED CONTINUOUS 

1.00000E-01 0 .1 0000 
1.10000E-01 0 .1 5000 
1.20000E-01 0 . 25000 
1.60000E-01 0 . 25000 
1.80000E-01 0 . 15000 
1.90000E-01 0 . 10000 
2.50000E- 01 0 . 00000 

LOGUNIFORM U+6 MKD U 
3 . 00000E-05 2 . 00000E- 02 

LOGUNIFORM U+4 MKD U 
5.00000E- 04 1 . 00000E+01 

LOGUNIFORM PU+3 MKD PU -
5 . 00000E- 03 4.00000E-01 

LOGUNIFORM PU+4 MKD PU 
5.00000E-04 1 . 00000E+01 

LOGUNIFORM TH+4 MKD TH 
5.00000E-04 1 . 00000E+01 

LOGUNIFORM AM+3 MKD AM 
5 . 00000E- 03 4.00000E- 01 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1 . 00000E+OO 

UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM STEEL CORRMC02 
O. OOOOOE+OO 3 . 17000E-1 4 

USER DISTRIBUTION (DELTA) WAS AREA PROBDEG 
2 SPECIFIED DISCRETE 

1 . 00000E+OO 0 . 75000 
2.00000E+OO 0 . 25000 

UNIFORM WAS AREA GRATMICI 
3. 08269E- ll 5 . 56921E-10 

UNIFORM WAS AREA GRATMICH 
O. OOOOOE+OO 1. 02717E-09 

UNIFORM PCS T1 SAT IBRN 
4.00000E-02 1 . 60000E- 01 

UNIFORM WAS AREA SAT RGAS 
O. OOOOOE+OO 1 . 50000E- 01 

UNIFORM WAS AREA SAT RBRN 
O.OOOOOE+OO 5.52000E - 01 

UNIFORM WAS AREA SAT WICK 
O.OOOOOE+OO 1 . 00000E+OO 

TRI ANGULAR DRZ PCS PRMX LOG 
- 2.06990E+01 -1.87496E+01 -1. 70000E+01 

UNIFORM PCS T1 PRMX LOG 
-2.10000E+01 -1 . 20000E+01 

UNIFORM PCS T1 SAT RGAS 
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O.OOOOOE+OO 
USER DISTRIBUTION 

3 
O.OOOOOE+OO 
2 . 00000E- 01 
6.00000E- 01 

USER DISTRIBUTION 
3 

1.10000E-01 
9 .4 0000E- 01 
8 .1 0000E+OO 

USER DISTRIBUTION 
3 

1.00000E-03 
1 . 00000E- 02 
5 . 19000E- 02 

UNIFORM 
- 2 .4 0000E+01 

UNIFORM 
2.94000E-1 2 

STUDENT 
6 

4 . 00000E- 01 
(CUMULATIVE) 
SPECIFIED 

0 . 50000 
0 . 50000 
0 . 00000 

(CUMULATIVE) 
SPECIFIED 

0 .5 0000 
0 .50 000 
0 . 00000 

(CUMULATIVE) 
SPECIFIED 

0 .5 0000 
0.50000 
0 . 00000 

PCS T1 
CONTINUOUS 

PCS T1 
CONTINUOUS 

S HALITE 
CONTINUOUS 

S HALITE PRMX LOG 
- 2.10000E+01 

S HALITE COMP RCK 
1.92000E-1 0 

S MB139 PRMX LOG 

SAT RBRN 

PORE DIS 

POROSITY 

-2.10000E+01 - 1 . 92000E+01 - 1.91000E+01 - 1 . 88000E+01 - 1 . 81000E+01 -
1.71000E+01 
USER DISTRIBUTION 

4 
1 . 00000E+OO 
2.00000E+ OO 
3 . 00000E+ OO 
4 . 00000E+OO 

STUDENT 
6 

(DELTA) 
SPECIFIED 

0.50000 
0 .00000 
0 . 00000 
0 . 50000 

S MB139 

S MB139 
DISCRETE 

SAT RBRN 

RELP MOD 

7 . 78460E- 03 6.88420E- 02 6.98600E-02 7.26200E-02 1.08610E- 01 
1 . 74010E- 01 
STUDENT S MB139 PORE DIS 

6 
4 . 90530E- 01 5 . 57750E-01 6.52000E- 01 6 . 55000E- 01 6 . 64520E-01 

8 . 41780E-01 
UNIFORM 

1.10400E+07 
TRIANGULAR 

1 .11 000E+07 
TRIANGULAR 

-1 . 47000E+01 
TRIANGULAR 

2.00000E-11 
UNIFORM 

- 1 .63000E+01 
UNIFORM 

-1.94000E+01 
UNIFORM 

-1.90000E+01 
USER DISTRIBUTION 

3 

S HALITE PRESSURE 
1 . 38900E+07 

CASTILER PRESSURE 
1.27000E+07 1.70000E+07 

CAS TILER PRMX LOG 
-1.18000E+01 - 9 . 80000E+OO 

CAS TILER COMP RCK 
4 . 00000E-11 1.00000E-1 0 

BH SAND PRMX LOG 
- 1 .1 0000E+01 

DRZ 1 PRMX LOG 
- 1 . 25000E+01 

CONC PLG PRMX LOG 
- 1.70000E+01 

(CUMULATIVE) SH FTU SAT RBRN 
SPECIFIED CONTINUOUS 

nform tion On v ... 
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O. OOOOOE+OO 0 . 50000 
2 . 00000E-01 0 . 50000 
6.00000E-01 0 . 00000 

UNIFORM SHFTU SAT RGAS 
O. OOOOOE+OO 4 . 00000E-01 

USER DISTRIBUTION (CUMULATIVE) SHFTU PRMX LOG 
9 SPECIFIED CONTINUOUS 

-2.05000E+01 0 . 03000 
- 2 . 00000E+01 0 . 08000 
-1.95000E+01 0 . 13000 
-1.90000E+01 0.19000 
- 1.85000E+01 0.22000 
-1.80000E+01 0.24000 
-1 . 75000E+01 0.10000 
-1 . 70000E+01 0.01000 
-1 . 65000E+01 0 . 00000 

USER DISTRIBUTION (CUMULATIVE) SHFTL T1 PRMX LOG 
8 SPECIFIED CONTINUOUS 

- 2 . 00000E+01 0 . 01000 
- 1 . 95000E+01 0.09000 
-1 . 90000E+01 0 . 20700 
- 1 . 85000E+01 0 . 33000 
- 1 . 80000E+01 0.23600 
-1 . 75000E+01 0 . 12000 
-1 . 70000E+01 0 . 00700 
-1 . 65000E+01 0 . 00000 

USER DISTRIBUTION (CUMULATIVE) SHFTL T2 PRMX LOG 
10 SPECIFIED CONT I NUOUS 

-2 . 25000E+01 0.02000 
-2.20000E+01 0.06000 
-2.15000E+01 0.09000 
- 2 . 10000E+01 0.13500 
-2 . 05000E+01 0 . 22000 
-2 . 00000E+01 0 . 17500 
-1 . 95000E+01 0 . 16500 
-1.90000E+01 0.10000 
- 1 . 85000E+01 0 . 03500 
-1.80000E+01 0.00000 

UNIFORM WAS AREA BIOGENFC 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM PCS T1 POROSITY 
6 . 60000E-02 1 . 87000E- 01 

UNIFORM PCS T2 POROSITY 
2.50000E-02 7.50000E-02 

UNIFORM PCS T3 POROSITY 
1.00000E-03 5.19000E-02 

NORMAL PCS T2 POR2PERM 
-1.72000E+OO 1 . 72000E+OO 

CORRELATION MATRIX 
2 
53 54 -0 . 99 
61 62 - 0.75 

OUTPUT CORR HIST DATA 
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TITLE SOB: ParamDB 
16 : 17 : 28 

Calc : AP161 

Informa io 

Ver : 2 . 00 07/27/12 
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Appendix VI. PRELHS Output (Transfer) File for Replicate 3 
TITLE SOB: ParamDB 
16:17:47 

Calc : AP161 Ver: 2 .0 0 

TITLE PABC09, AP161 Replicate R3 Input File for the LHS Code 
NOBS 100 
RANDOM SEED 292058223 
UNIFORM 

1.00000E-02 
UNIFORM 

O. OOOOOE+OO 
UNIFORM 

O.OOOOOE+OO 
USER DISTRIBUTION 

10 
4.20000E+OO 
6 . 30000E+OO 
8 .4 0000E+OO 
1.05000E+01 
1.26000E+01 
1.47000E+01 
1.68000E+01 
1 . 88000E+01 
2.09000E+01 
2.30000E+01 

LOGUNIFORM 
5 . 00000E-02 

UNIFORM 
O.OOOOOE+OO 

UNIFORM 
O.OOOOOE+OO 

LOGUNIFORM 
2 .4 0000E-14 

UNIFORM 
1.20000E+05 

LOGUNIFORM 
1.00000E-03 

UNIFORM 
3.50000E- 01 

UNIFORM 
O.OOOOOE+OO 

UNIFORM 
O. OOOOOE+OO 

UNIFORM 
O. OOOOOE+OO 

USER DISTRIBUTION 
48 

-4.20000E+OO 
- 4.05000E+OO 
-3.90000E+OO 
-3.75000E+OO 
-3.60000E+OO 
-3.45000E+OO 
-3.30000E+OO 

GLOBAL 
6 . 00000E- 01 

REFCON 
1.00000E+OO 

REFCON 
1.00000E+OO 
(CUMULATIVE) 
SPECIFIED 

0 . 15000 
0 .50000 
0 .1 5000 
0 .1 0000 
0.05000 
0 .02000 
0.01000 
0.01000 
0 . 01000 
0.00000 

PBRINE 

LHSBLANK 

LHSBLANK 

BOREHOLE 
CONTINUOUS 

BOREHOLE TAUFAIL 
7.70000E+01 

REFCON LHSBLANK 
1.00000E+OO 

REFCON LHSBLANK 
1.00000E+OO 

SPALLMOD REPIPERM 
2.40000E-12 

SPALLMOD TENSLSTR 
1.70000E+05 

SPALLMOD PARTDIAM 
1.00000E-01 

SPALLMOD REPIPOR 
6 . 60000E-01 

REFCON LHSBLANK 
1.00000E+OO 

REFCON LHSBLANK 
1.00000E+OO 

REFCON LHSBLANK 
1.00000E+OO 
(CUMULATIVE) 
SPECIFIED 

0 . 00290 
0 . 00000 
0 . 00580 
0.01150 
0.01450 
0.00290 
0 .0 0580 

SOLMOD3 
CONTINUOUS 

Information 

DO MEGA 

SOLVAR 

ny 
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-3.15000E+OO 0 . 00860 
-3.00000E+OO 0 . 00290 
-2.85000E+OO 0 . 00000 
-2.70000E+OO 0.00580 
-2.55000E+OO 0 . 00870 
-2.40000E+OO 0 . 00860 
-2.25000E+OO 0 . 00580 
-2.10000E+OO 0.00000 
-1.95000E+OO 0.00290 
-1.80000E+OO 0 . 00580 
-1.65000E+OO 0 . 00580 
-1.50000E+OO 0.00570 
-1.35000E+OO 0 . 02610 
-1.20000E+OO 0 . 02600 
- 1 . 05000E+OO 0.02890 
-9.00000E-01 0 . 02600 
-7 . 50000E- 01 0 . 02890 
-6.00000E-01 0 . 03760 
-4.50000E- 01 0.06070 
-3.00000E-01 0.05200 
-1.50000E-01 0.07220 

O.OOOOOE+OO 0 . 07810 
1 . 50000E-01 0.07800 
3 . 00000E - 01 0.07800 
4 . 50000E- 01 0.03470 
6 . 00000E- 01 0 . 08380 
7 . 50000E- 01 0 . 08960 
9 . 00000E- 01 0 . 02030 
1 . 05000E+OO 0 . 01440 
1.20000E+OO 0 . 01450 
1 . 35000E+OO 0.00860 
1.50000E+OO 0 . 00290 
1 . 65000E+OO 0.01160 
1 . 80000E+OO 0 . 00860 
1 . 95000E+OO 0.00580 
2 . 10000E+OO 0.00000 
2 . 25000E+OO 0.00290 
2.40000E+OO 0.00290 
2 . 55000E+OO 0.00290 
2.70000E+OO 0 . 00000 
2.85000E+OO 0 . 00000 

USER DISTRIBUTION (CUMULATIVE) SOLMOD4 SOLVAR 
38 SPECIFIED CONTINUOUS 

-2.25000E+OO 0 . 01430 
- 2 .1 0000E+OO 0.00710 
-1.95000E+OO 0 . 01430 
-1.80000E+OO 0.02860 
- 1.65000E+OO 0.02860 
-1.50000E+OO 0.05000 
-1.35000E+OO 0.07850 
-1.20000E+OO 0 . 04290 
-1.05000E+OO 0.03570 
-9.00000E-01 0.05710 
-7 . 50000E- 01 0 . 08580 
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-6.00000E-01 0.10710 
-4.50000E-01 0 . 02140 
-3.00000E-01 0.03570 
-1.50000E-01 0.04290 

O.OOOOOE+OO 0 . 03570 
1 . 50000E-01 0 . 09290 
3.00000E-01 0 . 05000 
4.50000E-01 0.00710 
6 . 00000E-01 0.04290 
7.50000E-01 0.03570 
9.00000E-01 0.02140 
1.05000E+OO 0.00000 
1.20000E+OO 0. 00720 
1.35000E+OO 0.01420 
1.50000E+OO 0. 00720 
1.65000E+OO 0.00710 
1.80000E+OO 0 . 00000 
1.95000E+OO 0. 00720 
2 . 10000E+OO 0.00000 
2.25000E+OO 0.00710 
2 . 40000E+OO 0.00000 
2.55000E+OO 0.00000 
2.70000E+OO 0.00000 
2.85000E+OO 0.00000 
3.00000E+OO 0.00000 
3.15000E+OO 0 . 01430 
3 . 30000E+OO 0 . 00000 

USER DISTRIBUTION (CUMULATIVE) PHUMOX3 PHUMCIM 
3 SPECIFIED CONTINUOUS 

6.50000E- 02 0.50000 
1 . 37000E+OO 0.50000 
1.60000E+OO 0.00000 

UNIFORM GLOBAL OXSTAT 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1 . 00000E+OO 

UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1 . 00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM CULEBRA MINP FAC 
1.00000E+OO 1.00000E+03 

UNIFORM GLOBAL TRANSIDX 
O.OOOOOE+OO 1.00000E+OO 

USER DISTRIBUTION (CUMULATIVE) GLOBAL CLIMTIDX 
4 SPECIFIED CONTINUOUS 

1.00000E+OO 0 . 75000 
1 . 25000E+OO 0.00000 
1 . 50000E+OO 0 . 25000 
2.25000E+OO 0.00000 

UNIFORM CULEBRA HMBLKLT 
5.00000E- 02 5.00000E-01 
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LOGUNIFORM CULEBRA APOROS 
1.00000E-04 1 . 00000E-02 

USER DISTRIBUTION (CUMULATIVE) CULEBRA DPOROS 
7 SPECIFIED CONTINUOUS 

1.00000E-01 0.10000 
1.10000E-01 0 . 15000 
1.20000E- 01 0.25000 
1.60000E-01 0.25000 
1 . 80000E-01 0.15000 
1 . 90000E- 01 0.10000 
2.50000E- 01 0 . 00000 

LOGUNIFORM U+6 MKD U -
3.00000E-05 2.00000E- 02 

LOGUNIFORM U+4 MKD U 
5.00000E-04 1.00000E+01 

LOGUNIFORM PU+3 MKD PU 
5 . 00000E- 03 4.00000E- 01 

LOGUNIFORM PU+4 MKD PU 
5 . 00000E- 04 1.00000E+01 

LOGUNIFORM TH+4 MKD TH 
5 . 00000E- 04 1.00000E+01 

LOGUNIFORM AM+3 MKD AM 
5.00000E-03 4.00000E- 01 

UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O. OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM REFCON LHSBLANK 
O.OOOOOE+OO 1 . 00000E+OO 

UNIFORM STEEL CORRMC02 
O.OOOOOE+OO 3.17000E- 14 

USER DISTRIBUTION (DELTA) WAS AREA PROBDEG 
2 SPECIFIED DISCRETE 

1 . 00000E+OO 0.75000 
2 . 00000E+OO 0 . 25000 

UNIFORM WAS AREA GRATMICI 
3.08269E- 11 5 . 56921E- 10 

UNIFORM WAS AREA GRATMICH 
O.OOOOOE+OO 1.02717E- 09 

UNIFORM PCS T1 SAT IBRN 
4 . 00000E - 02 1.60000E-01 

UNIFORM WAS AREA SAT RGAS 
O. OOOOOE+OO 1.50000E- 01 

UNIFORM WAS AREA SAT RBRN 
-

O.OOOOOE+OO 5.52000E- 01 
UNIFORM WAS AREA SAT WICK 

O.OOOOOE+OO 1.00000E+OO 
TRIANGULAR DRZ PCS PRMX LOG 

-2.06990E+01 -1 . 87496E+01 -1.70000E+01 
UNIFORM PCS T1 PRMX LOG 

-2.10000E+01 -1.20000E+01 
UNIFORM PCS T1 SAT RGAS 
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O.OOOOOE+OO 
USER DISTRIBUTION 

3 
O. OOOOOE+OO 
2 . 00000E-01 
6 . 00000E- 01 

USER DISTRIBUTION 
3 

1.10000E-01 
9.40000E- 01 
8 .1 0000E+OO 

USER DISTRIBUTION 
3 

1.00000E-03 
1.00000E-02 
5 .1 9000E- 02 

UNIFORM 
- 2 .4 0000E+01 

UNIFORM 
2.94000E-12 

STUDENT 
6 

4.00000E-01 
(CUMULATIVE) 
SPECIFIED 

0.50000 
0 . 50000 
0 . 00000 

(CUMULATIVE) 
SPECIFIED 

0 . 50000 
0.50000 
0 . 00000 

(CUMULATIVE) 
SPECIFIED 

0 . 50000 
0.50000 
0.00000 

PCS T1 
CONTINUOUS 

PCS T1 
CONTINUOUS 

S HALITE 
CONTINUOUS 

S HALITE PRMX LOG 
-2.10000E+01 

S HALITE COMP RCK 
1 . 92000E- 10 

S MB139 PRMX LOG 

SAT RBRN 

PORE DIS 

POROSITY 

- 2. 1 0000E+01 -1.92000E+01 - 1 . 91000E+0 1 -1. 88000E+01 -1. 81000E+01 -
1.71000E+01 
USER DISTRIBUTION (DELTA) 

4 SPECIFIED 
1.00000E+OO 0.50000 
2 . 00000E+OO 0 . 00000 
3 . 00000E+OO 0.00000 
4 . 00000E+OO 0.50000 

STUDENT S MB139 
6 

S MB139 
DISCRETE 

SAT RBRN 

RELP MOD 

7.78460E-03 6.88420E- 02 6 . 98600E- 02 7.26200E-02 1.08610E-01 
1.74010E-01 
STUDENT s · MB139 PORE DIS 

6 
4 . 90530E-01 5.57750E- 01 6.52000E- 01 6 . 55000E-01 6.64520E- 01 

8 .41 780E- 01 
UNIFORM 

1 . 10400E+07 
TRIANGULAR 

1 . 11000E+07 
TRIANGULAR 

- 1 . 47000E+Ol 
TRIANGULAR 

2 . 00000E- 11 
UNIFORM 

- 1 . 63000E+01 
UNIFORM 

-1. 94000E+01 
UNIFORM 

- 1 . 90000E+01 
USER DISTRIBUTION 

3 

S HALITE PRESSURE 
1.38900E+07 

CAS TILER PRESSURE 
1.27000E+07 1.70000E+07 

CAS TILER PRMX LOG 
-1.18000E+Ol - 9 . 80000E+OO 

CAS TILER COMP RCK 
4 . 00000E-11 1.00000E-10 

BH SAND PRMX LOG 
- 1.10000E+01 

DRZ 1 PRMX LOG 
-

-1. 25000E+0 1 
CONC PLG PRMX LOG -

- 1.70000E+01 
(CUMULAT I VE) SHFTU SAT RBRN -
SPECIFIED CONTINUOUS 
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O.OOOOOE+OO 0 .5 0000 
2.00000E- 01 0 . 50000 
6.00000E- 01 0 . 00000 

UNIFORM SHFTU SAT RGAS 
O.OOOOOE+OO 4 . 00000E-01 

USER DISTRIBUTION (CUMULATIVE) SHFTU PRMX LOG 
9 SPECIFIED CONT INUOUS 

-2.05000E+01 0.03000 
-2.00000E+01 0.08000 
-1.95000E+01 0 .1 3000 
-1.90000E+01 0.19000 
-1.85000E+01 0.22000 
-1.80000E+01 0 . 24000 
-1.75000E+01 0 . 10000 
-1.70000E+01 0.01000 
-1.65000E+01 0 . 00000 

USER DISTRIBUTION (CUMULATIVE) SHFTL T1 PRMX LOG 
8 SPECIFI ED CONTINUOUS 

- 2 .00000E+01 0.01000 
-1.95000E+01 0 . 09000 
-1.90000E+01 0.20700 
-1.85000E+01 0 . 33000 
-1. 80000E+01 0.23600 
-1.75000E+01 0.12000 
-1.70000E+01 0.00700 
-1.65000E+01 0.00000 

USER DISTRIBUTION (CUMULATIVE) SHFTL T2 PRMX LOG 
10 SPEC IFIED CONTINUOUS 

-2.25000E+01 0 . 02000 
-2.20000E+01 0 . 06000 
- 2 .15000E+01 0 . 09000 
- 2 .10000E+01 0.13500 
-2.05000E+01 0 . 22000 
-2.00000E+01 0 .1 7500 
-1.95000E+01 0 . 16500 
-1 . 90000E+01 0 . 10000 
-1.85000E+01 0 . 03500 
-1.80000E+01 0 . 00000 

UNIFORM WAS AREA BIOGENFC 
O.OOOOOE+OO 1.00000E+OO 

UNIFORM PCS T1 POROSITY 
6.60000E- 02 1.87000E-01 

UNIFORM PCS T2 POROSITY 
2 .50000E- 02 7 . 50000E- 02 

UNIFORM PCS T3 POROSITY 
1.00000E- 03 5 .1 9000E-02 

NORMAL PCS T2 POR2PERM 
-1. 72000E+OO 1. 72000E+OO 

CORRELATION MATRIX 
2 
53 54 - 0 . 99 
61 62 -0.75 

OUTPUT CORR HIST DATA 
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TITLE SOB : ParamDB 
16:17:47 

Calc : AP161 Ver : 2 . 00 

Information On y 

07/27/12 
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Appendix VII. Comparison of Sampled Data to Expected Range 
Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 AM+3 MKD_AM 1 5.0220E-03 3.9660E-01 9.0040E-02 5.0000E-03 4.0000E-01 9.0000E-02 0.04% 99.1% 

AP161 AM+3 MKD_AM 2 5.1740E-03 3.8880E-01 9.0275E-02 5.0000E-03 4.0000E-01 9.0000E-02 0.31% 97.1% 

AP1.61 AM+3 MKD_AM 3 5.2060E-03 3.9280E-01 8.9972E-02 5.0000E-03 4.0000E-01 9.0000E-02 0.03% 98.1% 

AP161 BH_SAND PRMX_LOG 1 -1.6300E+01 -1.1010E+01 -1.3648E+01 -1.6300E+01 -1.1000E+01 -1.3650E+01 0.01% 99.8% 

AP161 BH_SAND PRMX_LOG 2 -1.6290E+01 -1.1010E+01 -1.3649E+01 -1.6300E+01 -1.1000E+01 -1.3650E+01 0.01% 99.6% 

AP161 BH_SAND PRMX_LOG 3 -1.6250E+01 -1.1000E+01 -1.3647E+01 -1.6300E+01 -1.1000E+01 -1.3650E+01 0.02% 99.1% 

AP161 BOREHOLE DOMEGA 1 4.3370E+OO 2.1650E+01 8.6254E+OO 4.2000E+OO 2.3000E+01 8.6300E+OO 0.05% 92.1% 

AP161 BOREHOLE DOMEGA 2 4.2740E+OO 2.2680E+01 8.6183E+OO 4.2000E+OO 2.3000E+01 8.6300E+OO 0.14% 97.9% 

AP161 BOREHOLE DOMEGA 3 4.2740E+00 2.2990E+01 8.6407E+OO 4.2000E+OO 2.3000E+01 8.6300E+OO 0.12% 99.6% 

AP161 BOREHOLE TAU FAIL 1 5.0040E-02 7.6740E+01 1.0500E+01 5.0000E-02 7.7000E+01 1.0500E+01 0.00% 99.7% 

AP161 BOREHOLE TAUFAIL 2 5.1040E-02 7.2230E+01 1.0427E+01 5.0000E-02 7.7000E+01 1.0500E+01 0.70% 93.8% 

AP161 BOREHOLE TAU FAIL 3 5.1200E-02 7.4990E+01 1.0521E+01 5.0000E-02 7.7000E+01 1.0500E+01 0.20% 97.4% 

AP161 CAS TILER COMP_RCK 1 2.0740E-11 9.3580E-11 5.3286E-11 2.0000E-11 l.OOOOE-10 5.3000E-11 0.54% 91.1% 

AP161 CAS TILER COMP _RCK 2 2.2830E-11 9.4830E-11 5.3349E-11 2.0000E-11 l.OOOOE-10 5.3000E-11 0.66% 90.0% 
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AP161 CASTILER COMP _RCK 3 2.1390E-ll 9.4920E-ll 5.3273E-11 2.0000E-ll l.OOOOE-10 5.3000E-ll 0.51% 91.9% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 CASTILER PRESSURE 1 1.1200E+07 1.6500E+07 1.3595E+07 1.1100E+07 1.7000E+07 1.3600E+07 0.03% 89.8% 

AP161 CASTILER PRESSURE 2 1.1370E+07 1.6710E+07 1.3606E+07 1.1100E+07 1.7000E+07 1.3600E+07 0.04% 90.5% 

AP161 CAS TILER PRESSURE 3 1.1380E+07 1.6850E+07 1.3602E+07 1.1100E+07 1.7000E+07 1.3600E+07 0.02% 92.7% 

AP161 CAS TILER PRMX_LOG 1 -1.4470E+01 -9 .9370E+OO -1.2099E+01 -1.4700E+01 -9 .8000E+OO -1.2100E+01 0.01% 92.5% 

AP161 CASTILER PRMX_LOG 2 -1.4520E+01 -l.OOSOE+01 -1.2101E+01 -1.4 700E+01 -9.8000E+OO -1.2100E+01 0 .01% 91.2% 

AP161 CASTILER PRMX_LOG 3 -1.4360E+01 -9 .8950E+00 -1.2096E+01 -1.4700E+01 -9.8000E+OO -1.2100E+01 0.03% 91.1% 

AP161 CONC_PLG PRMX_LOG 1 -1.8990E+01 -1.7010E+01 -1.8001E+01 -1.9000E+01 -1. 7000E+01 -1.8000E+01 0.00% 99.0% 

AP161 CONC_PLG PRMX_LOG 2 -1.9000E+01 -1.7010E+01 -1.8000E+01 -1.9000E+01 -1. 7000E+01 -1.8000E+01 0.00% 99.5% 

AP161 CONC_PLG PRMX_LOG 3 -1.8990E+01 -1.7020E+01 -1.7999E+01 -1.9000E+01 -1. 7000E+01 -1.8000E+01 0.01% 98.5% 

AP161 CULEBRA APOROS 1 1.0140E-04 9.8170E-03 2.1380E-03 l.OOOOE-04 l.OOOOE-02 2.1000E-03 1.79% 98.1% 

AP161 CULEBRA APOROS 2 1.0220E-04 9.5810E-03 2.1522E-03 l.OOOOE-04 1.0000E-02 2.1000E-03 2.46% 95.7% 

AP161 CULEBRA APOROS 3 1.0140E-04 9.6960E-03 2.1448E-03 l.OOOOE-04 l.OOOOE-02 2.1000E-03 2.11% 96.9% 

AP161 CULEBRA DPOROS 1 l.OOOOE-01 2.4570E-01 1.5495E-01 l.OOOOE-01 2.5000E-01 1.6000E-01 3.21% 97.1% 

AP161 CULEBRA DPOROS 2 1.0000E-01 2.4750E-01 1.5499E-01 l.OOOOE-01 2.5000E-01 1.6000E-01 3.18% 98.3% 

AP161 CULEBRA DPOROS 3 1.0010E-01 2.4900E-01 1.5498E-01 l.OOOOE-01 2.5000E-01 1.6000E-01 3.19% 99.3% 

AP161 CULEBRA HMBLKLT 1 5.2590E-02 4.9880E-01 2.7524E-01 5.0000E-02 5.0000E-01 2.7500E-01 0 .09% 99.2% 

AP161 CULEBRA HMBLKLT 2 5.3870E-02 4.9640E-01 2.7502E-01 5.0000E-02 5.0000E-01 2.7500E-01 0.01% 98.3% 

AP161 CULEBRA HMBLKLT 3 5.4100E-02 4.9640E-01 2.7484E-01 5.0000E-02 5.0000E-01 2.7500E-01 0.06% 98.3% 

AP161 CULEBRA MINP_FAC 1 1.0190E+OO 9.9530E+02 5.0069E+02 l.OOOOE+OO l.OOOOE+03 5.0050E+02 0.04% 99.5% 

AP161 CULEBRA MINP_ FAC 2 5.5620E+OO 9.9620E+02 5.0051E+02 l.OOOOE+OO l.OOOOE+03 5.0050E+02 0.00% 99.2% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum 

AP161 DRZ_1 PRMX_LOG 1 -1.9400E+01 -1.2510E+01 -1.5949E+01 -1.9400E+01 -1.2500E+01 

AP161 DRZ_1 PRMX_LOG 2 -1.9380E+01 -1.2560E+01 -1.5951E+01 -1.9400E+01 -1.2500E+01 

AP161 DRZ_1 PRMX_LOG 3 -1.9340E+01 -1.2560E+01 -1.5948E+01 -1.9400E+01 -1.2500E+01 

AP161 DRZ_PCS PRMX_LOG 1 -2.0480E+01 -1.7200E+01 -1.8815E+01 -2.0699E+01 -1.7000E+01 

AP161 DRZ_PCS PRMX_LOG 2 -2.0570E+01 -1.7170E+01 -1.8819E+01 -2.0699E+01 -1.7000E+01 

AP161 DRZ_PCS PRMX_LOG 3 -2.0600E+01 -1.7180E+01 -1.8816E+01 -2.0699E+01 -1.7000E+01 

AP161 GLOBAL CLIMTIDX 1 1.0010E+OO 2.2350E+OO 1.3121E+OO 1.0000E+OO 2.2500E+OO 

AP161 GLOBAL CLIMTIDX 2 1.0020E+OO 2.2480E+00 1.3128E+OO 1.0000E+OO 2.2500E+OO 

AP161 GLOBAL CLIMTIDX 3 1.0020E+OO 2.2400E+OO 1.3121E+OO l.OOOOE+OO 2.2500E+OO 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

GLOBAL 

GLOBAL 

GLOBAL 

GLOBAL 

GLOBAL 

GLOBAL 

GLOBAL 

GLOBAL 

GLOBAL 

PCS_Tl 

PCS_Tl 

OXSTAT 

OXSTAT 

OXSTAT 

PBRINE 

PBRINE 

PBRINE 

TRANSIDX 

TRANSIDX 

TRANSIDX 

PORE_ DIS 

PORE_ DIS 

1 4.3770E-03 9.9540E-01 

2 7.8880E-03 9.9170E-01 

3 8.10SOE-04 9.9350E-01 

1 1.5250E-02 5.9770E-01 

2 1.35SOE-02 5.9710E-01 

3 1.4130E-02 5.9490E-01 

1 7.9510E-03 9.9810E-01 

2 6.8330E-03 9.9180E-01 

3 6.6100E-03 9.9240E-01 

1 1.1970E-01 8.0570E+00 

2 1.1040E-01 8.0170E+OO 

5.0010E-01 

5.0070E-01 

5.0016E-01 

3.0496E-01 

3.0508E-01 

3.0522E-01 

4.9977E-01 

4.9963E-01 

5.0027E-01 

2.5202E+OO 

2.5170E+OO 

O.OOOOE+OO 

O.OOOOE+OO 

O.OOOOE+OO 

l.OOOOE-02 

l.OOOOE-02 

l.OOOOE-02 

O.OOOOE+OO 

O.OOOOE+OO 

O.OOOOE+OO 

1.1000E-01 

1.1000E-01 

Information Onty 

l.OOOOE+OO 

l.OOOOE+OO 

l.OOOOE+OO 

6.0000E-01 

6.0000E-01 

6.0000E-01 

l.OOOOE+OO 

l.OOOOE+OO 

l.OOOOE+OO 

8.1000E+00 

8.1000E+OO 

Mean RPD of % Range 
Means Covered 

-1.6000E+01 0.32% 99.9% 

-1.6000E+01 0.31% 98.8% 

-1.6000E+01 0.33% 98.3% 

-1.8816E+01 0.01% 88.7% 

-1.8816E+Ol 0.01% 91.9% 

-1.8816E+01 0.00% 92.5% 

1.3100E+OO 0.16% 98.7% 

1.3100E+OO 0.21% 99.7% 

1.3100E+OO 0.16% 99.0% 

5.0000E-01 

5.0000E-01 

5.0000E-01 

3.0500E-01 

3.0500E-01 

3.0500E-01 

5.0000E-01 

5.0000E-01 

5.0000E-01 

2.5200E+OO 

2.5200E+OO 

0.02% 99.1% 

0.14% 98.4% 

0.03% 99.3% 

0.01% 98.7% 

0.03% 98.9% 

0.07% 98.4% 

0.05% 99.0% 

0.07% 98.5% 

0.05% 98.6% 

0.01% 99.3% 

0.12% 99.0% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 PCS_Tl POROSITY 1 6.6190E-02 1.8650E-01 1.2643E-01 6.6000E-02 1.8700E-01 1.2650E-01 0 .05% 99.4% 

AP161 PCS_Tl POROSITY 2 6.6540E-02 1.8660E-01 1.2651E-01 6.6000E-02 1.8700E-01 1.2650E-01 0.01% 99.2% 

AP161 PCS_Tl POROSITY 3 6.7130E-02 1.8680E-01 1.2647E-01 6.6000E-02 1.8700E-01 1.2650E-01 0.03% 98.9% 

AP161 PCS_Tl PRMX_LOG 1 -2 .0940E+01 -1.2080E+01 -1.6499E+01 -2.1000E+01 -1.2000E+01 -1.6500E+01 0.01% 98.4% 

AP161 PCS_Tl PRMX_LOG 2 -2.1000E+01 -1.2070E+01 -1.6503E+01 -2.1000E+01 -1.2000E+01 -1.6500E+01 0.02% 99.2% 

AP161 PCS_Tl PRMX_LOG 3 -2 .0930E+01 -1.2080E+01 -1.6502E+01 -2.1000E+01 -1.2000E+01 -1.6500E+01 0.01% 98.3% 

AP161 PCS_Tl SAT_IBRN 1 4.0120E-02 1.6000E-01 1.0003E-01 4.0000E-02 1.6000E-01 1.0000E-01 0.03% 99.9% 

AP161 PCS_Tl SAT_IBRN 2 4.1100E-02 1.5900E-01 9.9965E-02 4.0000E-02 1.6000E-01 l.OOOOE-01 0.04% 98.3% 

AP161 PCS_Tl SAT_IBRN 3 4.0200E-02 1.5980E-01 9.9965E-02 4.0000E-02 1.6000E-01 l.OOOOE-01 0 .03% 99.7% 

AP161 PCS_Tl SAT_RBRN 1 1.9560E-03 5.9540E-01 2.5009E-01 O.OOOOE+OO 6.0000E-01 2.5000E-01 0.04% 98.9% 

AP161 PCS_Tl SAT_RBRN 2 6.9290E-04 5.9460E-01 2.4978E-01 O.OOOOE+OO 6.0000E-01 2.5000E-01 0.09% 99.0% 

AP161 PCS_Tl SAT_RBRN 3 2.9130E-03 5.9380E-01 2.5013E-01 O.OOOOE+OO 6.0000E-01 2.5000E-01 0.05% 98.5% 

AP161 PCS_Tl SAT_RGAS 1 9.6070E-04 3.9780E-01 2.0010E-01 O.OOOOE+OO 4.0000E-01 2.0000E-01 0.05% 99.2% 

AP161 PCS_Tl SAT_RGAS 2 2.7790E-03 3.9900E-01 2.0019E-01 O.OOOOE+OO 4.0000E-01 2.0000E-01 0.09% 99.1% 

AP161 PCS_Tl SAT_RGAS 3 5.9480E-04 3.9940E-01 1.9982E-01 O.OOOOE+OO 4.0000E-01 2.0000E-01 0.09% 99.7% 

AP161 PCS_T2 POR2PERM 1 -1.6280E+00 1.6770E+OO 5.6467E-04 -1.7200E+00 1.7200E+OO O.OOOOE+OO 200.00% 96.1% 

AP161 PCS_T2 POR2PERM 2 -1.5800E+OO 1.7040E+OO 1.1361E-03 -1.7200E+OO 1.7200E+OO O.OOOOE+OO 200.00% 95.5% 

AP161 PCS_T2 POR2PERM 3 -1.5770E+OO 1.6490E+OO 1.1791E-03 -1.7200E+OO 1.7200E+OO O.OOOOE+OO 200.00% 93.8% 

AP161 PCS_T2 POROSITY 1 2.5110E-02 7.4680E-02 4.9999E-02 2.5000E-02 7.SOOOE-02 5.0000E-02 0.00% 99.1% 

AP161 PCS_T2 POROSITY 2 2.5480E-02 7.4660E-02 4.9990E-02 2.5000E-02 7.SOOOE-02 5.0000E-02 0.02% 98.4% 
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Observed 

Analysis Material Property Rep Minimum Maximum 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

AP161 

PCS_T3 POROSITY 

PCS_T3 POROSITY 

PCS_T3 POROSITY 

PHUMOX3 PHUMCIM 

PHUMOX3 PHUMCIM 

PHUMOX3 PHUMCIM 

PU+3 MKD_PU 

PU+3 MKD_PU 

PU+3 MKD_PU 

PU+4 MKD_PU 

PU+4 MKD_PU 

PU+4 MKD_PU 

S_HALITE 

S_HALITE 

S_HALITE 

S_HALITE 

S_HALITE 

S_HALITE 

S_HALITE 

S_HALITE 

S_HALITE 

S_HALITE 

COMP_RCK 

COMP_RCK 

COMP _RCK 

POROSITY 

POROSITY 

POROSITY 

PRESSURE 

PRESSURE 

PRESSURE 

PRMX_LOG 

1 1.4370E-03 5.1710E-02 

2 1.4620E-03 5.1820E-02 

3 1.4910E-03 5.1620E-02 

1 8.4750E-02 1.5980E+OO 

2 7.8790E-02 1.5990E+00 

3 9.0390E-02 1.6000E+OO 

1 5.0200E-03 3.9600E-01 

2 5.0610E-03 3.9480E-01 

3 5.0360E-03 3.9980E-01 

1 5.1950E-04 9.6900E+00 

2 5.2120E-04 9.5510E+OO 

3 5.3760E-04 9.6400E+OO 

1 3.7690E-12 1.9170E-10 

2 3.2040E-12 1.9010E-10 

3 3.4650E-12 1.9060E-10 

1 1.1270E-03 5.1150E-02 

2 1.0540E-03 5.1150E-02 

3 1.1080E-03 5.1560E-02 

1 1.1060E+07 1.3890E+07 

2 1.1050E+07 1.3880E+07 

3 1.1050E+07 1.3880E+07 

1 -2.3970E+01 -2.1010E+01 

Mean 

2.6468E-02 

2.6493E-02 

2.6441E-02 

1.1019E+OO 

1.1012E+OO 

1.1012E+OO 

9.0271E-02 

9.0160E-02 

9.0145E-02 

1.0052E+OO 

1.0141E+OO 

1.0128E+OO 

9.7462E-11 

9.7516E-11 

9.7436E-11 

1.8230E-02 

1.8224E-02 

1.8243E-02 

1.2465E+07 

1.2464E+07 

1.2466E+07 

-2.2499E+01 

Parameter Database 

Minimum 

l.OOOOE-03 

l.OOOOE-03 

l.OOOOE-03 

6.5000E-02 

6.5000E-02 

6.SOOOE-02 

5.0000E-03 

5.0000E-03 

5.0000E-03 

5.0000E-04 

5.0000E-04 

5.0000E-04 

2.9400E-12 

2.9400E-12 

2.9400E-12 

l.OOOOE-03 

l.OOOOE-03 

l.OOOOE-03 

1.1040E+07 

1.1040E+07 

1.1040E+07 

-2.4000E+01 

Maximum 

5.1900E-02 

5.1900E-02 

5.1900E-02 

1.6000E+00 

1.6000E+OO 

1.6000E+OO 

4.0000E-01 

4.0000E-01 

4.0000E-01 

l.OOOOE+01 

l.OOOOE+01 

l.OOOOE+01 

1.9200E-10 

1.9200E-10 

1.9200E-10 

5.1900E-02 

5.1900E-02 

5.1900E-02 

1.3890E+07 

1.3890E+07 

1.3890E+07 

-2.1000E+01 

nformation Only 

Mean 

5.0000E-02 

5.0000E-02 

5.0000E-02 

l.lOOOE+OO 

l.lOOOE+OO 

1.1000E+OO 

9.0000E-02 

9.0000E-02 

9.0000E-02 

l.OOOOE+OO 

l.OOOOE+OO 

l.OOOOE+OO 

9.7500E-11 

9.7500E-11 

9.7500E-11 

1.8200E-02 

1.8200E-02 

1.8200E-02 

1.2470E+07 

1.2470E+07 

1.2470E+07 

-2.2500E+01 

RPD of % Range 
Means Covered 

61.55% 98.8% 

61.46% 98.9% 

61.64% 98.5% 

0.17% 98.6% 

0.11% 99.0% 

0.11% 98.3% 

0.30% 99.0% 

0.18% 98.7% 

0.16% 99.9% 

0.51% 96.9% 

1.40% 95.5% 

1.28% 96.4% 

0.04% 99.4% 

0.02% 98.9% 

0.07% 99.0% 

0.17% 98.3% 

0.13% 98.4% 

0.24% 99.1% 

0.04% 99.3% 

0.05% 99.3% 

0.03% 99.3% 

0.00% 98.7% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 S_HALITE PRMX_LOG 2 -2.4000E+01 -2.1010E+01 -2.2500E+01 -2.4000E+01 -2.1000E+01 -2.2500E+01 0.00% 99.7% 

AP161 S_HALITE PRMX_LOG 3 -2.4000E+01 -2.1000E+01 -2.2502E+01 -2.4000E+01 -2.1000E+01 -2.2500E+01 0.01% 100.0% 

AP161 S_MB139 PORE_DIS 1 4.9930E-01 8.0180E-01 6.4383E-01 4.9053E-01 8.4178E-01 6.4360E-01 0.04% 86.1% 

AP161 S_MB139 PORE_ DIS 2 4.9960E-01 7.9860E-01 6.4367E-01 4.9053E-01 8.4178E-01 6.4360E-01 0.01% 85.1% 

AP161 S_MB139 PORE_ DIS 3 5.0300E-01 7.9520E-01 6.4362E-01 4.9053E-01 8.4178E-01 6.4360E-01 0.00% 83.2% 

AP161 S_MB139 PRMX_LOG 1 -2.0440E+01 -1.7140E+01 -1.8880E+01 -2.1000E+01 -1.7100E+01 -1.8890E+01 0.05% 84.6% 

AP161 S_MB139 PRMX_LOG 2 -2.0660E+01 -1.7230E+01 -1.8883E+01 -2.1000E+01 -1.7100E+01 -1.8890E+01 0.04% 87.9% 

AP161 S_MB139 PRMX_LOG 3 -2.0350E+01 -1.7330E+01 -1.8884E+01 -2.1000E+01 -1.7100E+01 -1.8890E+01 0.03% 77.4% 

AP161 S_MB139 RELP _MOD 1 l.OOOOE+OO 4.0000E+00 2.5000E+OO l.OOOOE+OO 4.0000E+00 4.0000E+OO 46.15% 100.0% 

AP161 S_MB139 RELP_MOD 2 l.OOOOE+OO 4.0000E+OO 2.5000E+OO 1.0000E+OO 4.0000E+OO 4.0000E+OO 46.15% 100.0% 

AP161 S_MB139 RELP_MOD 3 l.OOOOE+OO 4.0000E+OO 2.5000E+OO 1.0000E+OO 4.0000E+OO 4.0000E+OO 46.15% 100.0% 

AP161 S_MB139 SAT_RBRN 1 1.5000E-02 1.5710E-01 8.3627E-02 7.7846E-03 1.7401E-01 8.3620E-02 0.01% 85.5% 

AP161 S_MB139 SAT_RBRN 2 2.1280E-02 1.5680E-01 8.3789E-02 7.7846E-03 1.7401E-01 8.3620E-02 0.20% 81.5% 

AP161 S_MB139 SAT_RBRN 3 2.1350E-02 1.4650E-01 8.3763E-02 7.7846E-03 1.7401E-01 8.3620E-02 0.17% 75.3% 

AP161 SHFTL_Tl PRMX_LOG 1 -1.9970E+01 -1.6870E+01 -1.8214E+01 -2.0000E+01 -1.6500E+01 -1.8000E+01 1.18% 88.6% 

AP161 SHFTL_Tl PRMX_LOG 2 -1.9930E+01 -1.7010E+01 -1.8214E+01 -2.0000E+01 -1.6500E+01 -1.8000E+01 1.18% 83.4% 

AP161 SHFTL_Tl PRMX_LOG 3 -1.9550E+01 -1.7010E+01 -1.8210E+01 -2.0000E+01 -1.6500E+01 -1.8000E+01 1.16% 72.6% 

AP161 SHFTL_T2 PRMX_LOG 1 -2.2360E+01 -1.8030E+01 -2.0063E+01 -2.2500E+01 -1.8000E+01 -1.9800E+01 1.32% 96.2% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 SHFTL_T2 PRMX_LOG 3 -2.2340E+01 -1.8010E+01 -2 .0065E+01 -2.2500E+01 -1.8000E+01 -1.9800E+01 1.33% 96.2% 

AP161 SHFTU PRMX_LOG 1 -2.0480E+01 -1.6930E+01 -1.8422E+01 -2.0500E+01 -1.6500E+01 -1.8200E+01 1.21% 88.8% 

AP161 SHFTU PRMX_LOG 2 -2.0400E+01 -1.6780E+01 -1.8420E+01 -2.0500E+01 -1.6500E+01 -1.8200E+01 1.20% 90.5% 

AP161 SHFTU PRMX_LOG 3 -2.0430E+01 -1.6640E+01 -1.8421E+01 -2.0500E+01 -1.6500E+01 -1.8200E+01 1.21% 94.8% 

AP161 SHFTU SAT_RBRN 1 1.7920E-03 5.9980E-01 2.5011E-01 O.OOOOE+OO 6.0000E-01 2.SOOOE-01 0 .04% 99.7% 

AP161 SHFTU SAT_RBRN 2 2.7560E-03 5.9740E-01 2.5008E-01 O.OOOOE+OO 6.0000E-01 2.SOOOE-01 0 .03% 99.1% 

AP161 SHFTU SAT_RBRN 3 9.6720E-04 5.9340E-01 2.5007E-01 O.OOOOE+OO 6.0000E-01 2.SOOOE-01 0.03% 98.7% 

AP161 SHFTU SAT_RGAS 1 9.0910E-04 3.9790E-01 2.0013E-01 O.OOOOE+OO 4.0000E-01 2.0000E-01 0.07% 99.2% 

AP161 SHFTU SAT_RGAS 2 2.0540E-03 3.9780E-01 1.9999E-01 O.OOOOE+OO 4.0000E-01 2.0000E-01 0.00% 98.9% 

AP161 SHFTU SAT_RGAS 3 2.6970E-03 3.9760E-01 1.9997E-01 O.OOOOE+OO 4.0000E-01 2.0000E-01 0.01% 98.7% 

AP161 SOLMOD3 SOLVAR 1 -3.8830E+OO 2.4390E+OO -1.4695E-01 -4.2000E+OO 2.7000E+OO -1.4200E-01 3.42% 91.6% 

AP161 SOLMOD3 SOLVAR 2 -3.7570E+OO 2.5670E+OO -1.3553E-01 -4.2000E+OO 2.7000E+OO -1.4200E-01 4.66% 91.7% 

AP161 SOLMOD3 SOLVAR 3 -4.1540E+00 2.2650E+00 -1.4769E-01 -4.2000E+OO 2.7000E+OO -1.4200E-01 3.93% 93.0% 

AP161 SOLMOD4 SOLVAR 1 -2.1670E+00 3.2440E+00 -3.4862E-01 -2.2500E+00 3.3000E+OO -3.4600E-01 0.75% 97.5% 

AP161 SOLMOD4 SOLVAR 2 -2.1840E+OO 3.2140E+00 -3.3934E-01 -2.2500E+OO 3.3000E+OO -3.4600E-01 1.94% 97.3% 

AP161 SOLMOD4 SOLVAR 3 -2.1960E+OO 3.2910E+00 -3.4969E-01 -2.2500E+OO 3.3000E+OO -3.4600E-01 1.06% 98.9% 

AP161 SPALLMOD PARTDIAM 1 1.0090E-03 9.6550E-02 2.1478E-02 l.OOOOE-03 l.OOOOE-01 2.1500E-02 0.10% 96.5% 

AP161 SPALLMOD PARTDIAM 2 1.0010E-03 9.7620E-02 2.1560E-02 l.OOOOE-03 l.OOOOE-01 2.1500E-02 0.28% 97.6% 

AP161 SPALLMOD PARTDIAM 3 1.0420E-03 9.8220E-02 2.1569E-02 l.OOOOE-03 1.0000E-01 2.1500E-02 0.32% 98.2% 
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AP161 SPALLMOD REPIPERM 1 2.4240E-14 2.3160E-12 5.1466E-13 2.4000E-14 2.4000E-12 5.1600E-13 0.26% 96.5% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 SPALLMOD REPIPERM 2 2.4940E-14 2.3680E-12 5.1489E-13 2.4000E-14 2.4000E-12 5.1600E-13 0.22% 98.6% 

AP161 SPALLMOD REPIPERM 3 2.4470E-14 2.3970E-12 5.1606E-13 2.4000E-14 2.4000E-12 5.1600E-13 0.01% 99.9% 

AP161 SPALLMOD REPIPOR 1 3.5090E-01 6.5790E-01 5.0482E-01 3.5000E-01 6.6000E-01 S.OSOOE-01 0.04% 99.0% 

AP161 SPALLMOD REPIPOR 2 3.5070E-01 6.5790E-01 5.0501E-01 3.SOOOE-01 6.6000E-01 S.OSOOE-01 0.00% 99.1% 

AP161 SPALLMOD REPIPOR 3 3.5170E-01 6.5850E-01 5.0508E-01 3.5000E-01 6.6000E-01 S.OSOOE-01 0.02% 99.0% 

AP161 SPALLMOD TENSLSTR 1 1.2050E+OS 1.6990E+OS 1.4499E+OS 1.2000E+05 1.7000E+05 1.4500E+OS 0.01% 98.8% 

AP161 SPALLMOD TENSLSTR 2 1.2020E+OS 1.6990E+OS 1.4497E+OS 1.2000E+OS 1.7000E+05 1.4500E+OS 0.02% 99.4% 

AP161 SPALLMOD TENSLSTR 3 1.2030E+OS 1.6980E+OS 1.4501E+05 1.2000E+OS 1.7000E+OS 1.4500E+OS 0.00% 99.0% 

AP161 STEEL CORRMC02 1 2.1650E-16 3.1590E-14 1.5849E-14 O.OOOOE+OO 3.1700E-14 1.5850E-14 0.01% 99.0% 

AP161 STEEL CORRMC02 2 2.3720E-16 3.1440E-14 1.5860E-14 O.OOOOE+OO 3.1700E-14 1.5850E-14 0.06% 98.4% 

AP161 STEEL CORRMC02 3 5.5960E-17 3.1540E-14 1.5855E-14 O.OOOOE+OO 3.1700E-14 1.5850E-14 0.03% 99.3% 

AP161 TH+4 MKD_TH 1 5.2030E-04 9.6890E+OO 1.0108E+OO S.OOOOE-04 l.OOOOE+01 l.OOOOE+OO 1.07% 96.9% 

AP161 TH+4 MKD_TH 2 5.2540E-04 9.7620E+OO 1.0153E+OO S.OOOOE-04 l.OOOOE+01 l.OOOOE+OO 1.52% 97.6% 

AP161 TH+4 MKD_TH 3 5.2410E-04 9.7480E+00 1.0098E+00 S.OOOOE-04 l.OOOOE+01 l.OOOOE+OO 0.97% 97.5% 

AP161 U+4 MKD_U 1 5.4480E-04 9.4190E+00 1.0034E+OO S.OOOOE-04 l.OOOOE+01 l.OOOOE+OO 0.34% 94.2% 

AP161 U+4 MKD_U 2 5.2020E-04 9.7440E+OO 1.0082E+OO S.OOOOE-04 l.OOOOE+01 l.OOOOE+OO 0.81% 97.4% 
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AP161 

AP161 

U+4 

U+6 

MKD_U 

MKD_U 

3 5.0740E-04 9.8830E+00 

1 3.1430E-05 1.9660E-02 

1.0138E+OO 

3.0715E-03 

S.OOOOE-04 

3.0000E-05 

Information ()nly 

l.OOOOE+Ol 

2.0000E-02 

l.OOOOE+OO 

3.1000E-03 

1.38% 98.8% 

0.92% 98.3% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 U+6 MKD_U 2 3.1100E-05 1.9860E-02 3.0796E-03 3.0000E-05 2.0000E-02 3.1000E-03 0.66% 99.3% 

AP161 U+6 MKD_U 3 3.0650E-05 1.8760E-02 3.0749E-03 3.0000E-05 2.0000E-02 3.1000E-03 0.81% 93.8% 

AP161 WAS_AREA BIOGENFC 1 2.8190E-03 9.9660E-01 5.00SSE-01 O.OOOOE+OO l.OOOOE+OO 5.0000E-01 0.11% 99.4% 

AP161 WAS_AREA BIOGENFC 2 1.8050E-03 9.9670E-01 5.0033E-01 O.OOOOE+OO 1.0000E+OO 5.0000E-01 0.07% 99.5% 

AP161 WAS_AREA BIOGENFC 3 2.6460E-04 9.9900E-01 5.0033E-01 O.OOOOE+OO l.OOOOE+OO 5.0000E-01 0.07% 99.9% 

AP161 WAS_AREA GRATMICH 1 5.5740E-12 1.0240E-09 5.1335E-10 O.OOOOE+OO 1.0272E-09 5.1359E-10 0.05% 99.1% 

AP161 WAS_AREA GRATMICH 2 2.6550E-12 1.0170E-09 5.1354E-10 O.OOOOE+OO 1.0272E-09 5.1359E-10 0.01% 98.8% 

AP161 WAS_AREA GRATMICH 3 6.7330E-13 1.0260E-09 5.1376E-10 O.OOOOE+OO 1.0272E-09 5.1359E-10 0.03% 99.8% 

AP161 WAS_AREA GRATMICI 1 3.2590E-11 S.SSSOE-10 2.9402E-10 3.0827E-11 5.5692E-10 2.9387E-10 0.05% 99.4% 

AP161 WAS_AREA GRATMICI 2 3.4030E-11 5.5340E-10 2.9363E-10 3.0827E-11 5.5692E-10 2.9387E-10 0.08% 98.7% 

AP161 WAS_AREA GRATMICI 3 3.1480E-11 5.5230E-10 2.9375E-10 3.0827E-11 5.5692E-10 2.9387E-10 0.04% 99.0% 

AP161 WAS_AREA PROBDEG 1 l.OOOOE+OO 2.0000E+OO 1.2500E+OO 1.0000E+OO 2.0000E+OO 1.2500E+OO 0.00% 100.0% 

AP161 WAS_AREA PROBDEG 2 l.OOOOE+OO 2.0000E+OO 1.2500E+OO l.OOOOE+OO 2.0000E+00 1.2500E+OO 0.00% 100.0% 

AP161 WAS_AREA PROBDEG 3 l.OOOOE+OO 2.0000E+00 1.2500E+OO l.OOOOE+OO 2.0000E+OO 1.2500E+OO 0.00% 100.0% 

AP161 WAS_AREA SAT_RBRN 1 2.7080E-03 5.5090E-01 2.7620E-01 O.OOOOE+OO 5.5200E-01 2.7600E-01 0.07% 99.3% 
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Observed Parameter Database 

Analysis Material Property Rep Minimum Maximum Mean Minimum Maximum Mean RPD of %Range 
Means Covered 

AP161 WAS_AREA SAT_RBRN 3 3.9740E-03 5.4820E-01 2.7631E-01 O.OOOOE+OO 5.5200E-01 2.7600E-01 0.11% 98.6% 

AP161 WAS_AREA SAT_RGAS 1 7.7230E-04 1.4850E-01 7.4990E-02 O.OOOOE+OO 1.5000E-01 7.5000E-02 0.01% 98.5% 

AP161 WAS_AREA SAT_RGAS 2 6.3450E-04 1.4960E-01 7.4972E-02 O.OOOOE+OO 1.5000E-01 7.5000E-02 0.04% 99.3% 

AP161 WAS_AREA SAT_RGAS 3 7.0690E-04 1.4880E-01 7.5076E-02 O.OOOOE+OO 1.5000E-01 7.5000E-02 0.10% 98.7% 

AP161 WAS_AREA SAT_WICK 1 3.0550E-03 9.9240E-01 5.0024E-01 O.OOOOE+OO l.OOOOE+OO 5.0000E-01 0.05% 98.9% 

AP161 WAS_AREA SAT_WICK 2 2.3240E-03 9.9930E-01 5.0047E-01 O.OOOOE+OO l.OOOOE+OO 5.0000E-01 0.09% 99.7% 

AP161 WAS_AREA SAT_WICK 3 4.4040E-03 9.9270E-01 4.9988E-01 O.OOOOE+OO l.OOOOE+OO 5.0000E-01 0.02% 98.8% 
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Appendix VIII. LHS_EDIT 
1.1. Description and Requirements 

LHS_EDIT was created to impose conditional relationships between pairs of variables for the 
case where 1) one variable was restricted to having values less than or equal to the other 
"controlling" variable and 2) the restricted, or conditioned, variable has a uniform distribution. 
LHS_EDIT is designed to read the LHS output (transfer) file and: 

1) Extract the upper and lower bounds for the uniform distribution of the variable to be 
restricted, 

2) Extract the sampled values for each pair of variables, 
3) Compare the value of the variable to be restricted to the value ofthe controlling variable, 
4) Rescale the restricted value if it exceeds the value of the controlling variable, and 
5) Write a new transfer file containing the modified data. 

The restricted value is rescaled by assuming that the distribution of the restricted value is a 
uniform distribution with an upper bound that is the minimum of the upper bound assigned to the 
parameter in the parameter data base and the sampled value of the controlling variable. The 
conditioned value of the restricted variable is computed using: 

, vi - Uv lower (Mi ( U ) U ) U 
Vi = • X ln Xi, V, upper - V,lower + V,lower 

U V ,upper - U V ,lowe'· 

om 

where v; is the conditioned value of the restricted variable, v; is the sampled value of the 

restricted variable, x; is the sampled value of the controlling variable, and Uv,lower and Uv,upper are 
the bounds of the distribution assigned to the restricted variable. This method preserves the 
probability associated with the value of the restricted variable but will affect the rank-order 
correlations with the other variables. 

The format of the numbers in the listing of the distribution parameters in the LHS transfer file is 
limited to four digits after the decimal point, whereas the database can store more significant 
digits. The variables that were modified by LHS_EDIT have 1 more digit stored in the Parameter 
Database than can be represented by the LHS format, thus introducing a small error in the 

rescaling calculation. However, the error is insignificant because the rounding occurs in the 
fourth digit after the decimal point, i.e. the fifth significant digit. 

1.2. Platform and Source Code Description 
The LHS_EDIT source code was written in FORTRAN 90 and executed on Open VMS Version 
7.3-1 operating system. 
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1.3.Usage 

Files 
LHS_EDIT requires as input the LHS output (transfer) file and a control file listing the pairs of 
variables to be related. The control file contains a record for each pair of variables and the 
variables are identified by a number corresponding to the numeric sequence of the variables in 
the PRELHS input file. The format for the record is (I2,1x,I2). The output files for LHS_EDIT 
are a new transfer file having the conditioned data and a file called CHECK. TXT. CHECK. TXT 
lists the values of the controlling, restricted and conditioned variables in a comma-delimited 

format. CHECK.TXT can be used to easily check whether LHS_EDIT is functioning properly. 

Execution 
File names are passed to LHS_EDIT using VMS logical variables. These variables are assigned 
values using the define command. The logical variables are LHS_CONTROL, LHS2_TRN, and 
LHS_EDIT_OUT for the control, LHS transfer file and the new transfer file, respectively. For 
example: 

$ define LHS_CONTROL lhs_control_Rl.inp 
$ define LHS2 TRN lhs2 AP132 Rl.trn 
$ define LHS EDIT OUT lhs2 AP132 Rl CON.trn 
$ run LHS EDIT 

For the PCS-2012 PA LHS_EDIT was executed using the EVAL_LHS.COM script and the file 
names were passed to EVAL_LHS.COM through its input file (EVAL_LHS_AP161_Rn.INP, 
where n is 1, 2 or 3 for the three replicates). The script and input files are stored in the SCMS 
library PACMS2: [CMS _ AP161.AP161_ EV AL] 

1.4. Testing of LHS_EDIT 

Test Procedure 
The test of the performance ofLHS_EDIT was conducted by examining the data for Replicate I 
of the LHS transfer file and the LHS _EDIT output file. There have been no changes to 

LHS_EDIT since the test documented in Kirchner (2009). The data for 
WAS AREA:GRA TMICI and WAS AREA:GRA TMICH were extracted from these files and - -
put into tables using the "Load LHS File" function of the Access database CCDFGF _Analysis. 

The maximum and minimum for the distribution of WAS AREA:GRA TMICH were obtained 
from the PA Parameter Database (PAPDB) table PararnAttributes. The query TestLHS_EDIT 
was used to compare the values produced by LHS_Edit to independently computed values. 
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SELECT LHS_ParamValues.Vector, LHS_ParamValues.Value AS GRATMICI, LHS_ParamValues_l.Value AS GRATMICH, 

ParamAttributes.value AS [Min], ParamAttributes_l.value AS [Max], llf([GRATMICH]>[GRATMICI],([GRATMICH]-[Min])/([Max]

[Min])*((GRATMICI]-[Min])+[Min],[GRATMICH]) AS TestValue, LHS_ParamValues_2.Value AS ConditionedValue, 

llf((Abs([ConditionedValue]-[TestValue])/[ConditionedValue]>O.OOl) Or [ConditionedValue]>[GRATMICI],"error","") AS 

ErrorFiag 

FROM LHS_FileNames AS LHS_FileNames_liNNER JOIN ((((LHS_ParamValues INNER JOIN LHS_FileNames ON 

LHS_ParamValues.FileiD = LHS_FileNames.FileiD) INNER JOIN LHS_ParamValues AS LHS_ParamValues_l ON 

(LHS_ParamValues.Vector = LHS_ParamValues_l.Vector) AND (LHS_FileNames.FileiD = LHS_ParamValues_l.FileiDlliNNER 

JOIN ((AnalysisToVersion INNER JOIN ParamAttributes ON AnalysisToVersion.VersionNumber = 

ParamAttributes.VersionNumber) INNER JOIN ParamAttributes AS ParamAttributes_l ON AnalysisToVersion.VersionNumber = 

ParamAttributes_l.VersionNumber) ON (LHS_ParamValues_l.Property = AnalysisToVersion.Property) AND 

(LHS_ParamValues_l.Material = AnalysisToVersion.Material) AND (LHS_ParamValues_l.Property = 

ParamAttributes_l.Property) AND (LHS_ParamValues_l.Material = ParamAttributes_l.Material) AND 

(LHS_ParamValues_l .Property = ParamAttributes.Property) AND (LHS_ParamValues_l.Material = ParamAttributes.Material)) 

INNER JOIN LHS_ParamValues AS LHS_ParamValues_2 ON (LHS_ParamValues_l.Vector = LHS_ParamValues_2.Vector) AND 

(LHS_ParamValues_l .Property = LHS_ParamValues_2.Property) AND (LHS_ParamValues_l.Material = 

LHS_ParamValues_2.Material)) ON LHS_FileNames_l.FileiD = LHS_ParamValues_2.FileiD 

WHERE (((LHS_ParamValues.Materiai)="WAS_AREA") AND ((LHS_ParamValues.Property)="GRATMICI") AND 

((LHS_ParamValues_l.Materiai)="WAS_AREA") AND ((LHS_ParamValues_l.Property)="GRATMICH") AND 

((LHS_FileNames.Analysis)="ap161") AND ((LHS_FileNames.Replicate)=l) AND ((ParamAttributes.Attribute)="Minimum") AND 

((AnalysisToVersion.Analysis)="ap161") AND ((AnalysisToVersion.Code)="BRAGFLO") AND 

((ParamAttributes_l .Attribute)="Maximum") AND ((LHS_FileNames_l.Analysis)="ap161_cond") AND 

((LHS_FileNames_l .Replicate)=l)) 

ORDER BY LHS ParamValues.Vector: 

ornooo for trnornooornmo rrnyD 

The "Test Value" was computed using the formula "Ilf([GRA TMICH] > 

[GRA TMICI] ,([GRA TMICH]-[Min ])/([Max ]-[Min ])*([GRA TMICI]

[Min])+[Min],[GRATMICH])", where Min is the minimum and Max is the maximum for the 
distribution ofWAS_AREA:GRATMICH. This formula is equivalent to Eq. 2. The Error Flag 
field was set to "Error" if the conditioned value did not equal the Test Value to within 0.1 % or if 
the conditioned value exceeded the value of WAS AREA:GRA TMICI. No such errors were 
observed. The CCDFGF _ Analysis.mdb and the associated CCDFGF _ Data.mdb files are 
contained in the CCDFGF _Analysis.zip file and stored in the library LIBAP161_LHS. 

OaD OITJITJrDlrnill r iTiltOITbDinOin iTilJliJUttly Cl> mO:UD DliiTIJ[]J[[] Oalo:ITor WAS_AREA: 
00000 1000 

Vector GRATMICI GRATMICH Test Value Conditioned Error Flag 
GRATMICH 

1 2.386E-10 3.388E-11 3.388E-11 3.388E-11 
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2 7.815E-11 7.244E-10 5.511E-11 5.511E-11 

3 3.285E-10 2.922E-10 2.922E-10 2.922E-10 

4 7.927E-11 9.082E-10 7.009E-11 7.009E-11 

5 5.275E-10 7.871E-10 4.042E-10 4.042E-10 

6 4.086E-10 9.649E-10 3.838E-10 3.838E-10 

7 5.085E-10 4.603E-10 4 .603E-10 4.603E-10 

8 3.044E-10 9.548E-10 2.830E-10 2.829E-10 

9 5.452E-10 7.937E-10 4.213E-10 4.213E-10 

10 3.320E-10 1.764E-10 1.764E-10 1.764E-10 

11 5.351E-10 5.574E-12 5.574E-12 5.574E-12 

12 1.215E-10 5.749E-10 6.800E-11 6.800E-11 

13 3.190E-10 4.495E-10 1.396E-10 1.396E-10 

14 1.305E-10 6.290E-10 7.991E-11 7.991E-11 

15 1.833E-10 5.237E-10 9.346E-11 9.345E-11 

16 1.717E-10 8.889E-10 1.486E-10 1.486E-10 

17 2.606E-10 1.032E-11 1.032E-11 1.032E-11 

18 3.259E-11 6.244E-10 1.981E-11 1.981E-11 

19 1.924E-10 8.524E-10 1.597E-10 1.597E-10 

20 2.853E-10 7.522E-10 2.089E-10 2.089E-10 

21 4.886E-10 2.134E-10 2.134E-10 2.134E-10 

22 2.248E-10 3.043E-10 6.660E-11 6.660E-11 

23 2.082E-10 6.378E-10 1.293E-10 1.293E-10 

24 3.950E-11 8.538E-10 3.283E-11 3.283E-11 

25 4.442E-10 4.511E-11 4.511E-11 4.511E-11 

26 1.143E-10 7.013E-10 7.804E-11 7.804E-11 

27 2.332E-10 6.518E-10 1.480E-10 1.480E-10 

28 4.361E-10 6.953E-10 2.952E-10 2.952E-10 

29 4.324E-11 7.338E-10 3.089E-11 3.089E-11 

30 3.814E-10 1.294E-10 1.294E-10 1.294E-10 

31 9.191E-11 4.245E-10 3.798E-11 3.798E-11 

32 2.648E-10 1.980E-10 1.980E-10 1.980E-10 

33 4.720E-10 2.652E-10 2.652E-10 2.652E-10 

34 4.038E-10 4.806E-10 1.889E-10 1.889E-10 

35 2.497E-10 1.012E-09 2.460E-10 2.460E-10 

36 1.507E-10 6.626E-10 9.721E-11 9.721E-11 

37 4.595E-10 3.513E-10 3.513E-10 3.513E-10 

38 3.887E-10 5.004E-10 1.894E-10 1.894E-10 

39 3.592E-10 9.742E-10 3.407E-10 3.407E-10 

40 3.539E-10 2.486E-10 2.486E-10 2.486E-10 
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41 4.200E-10 1.010E-10 1.010E-10 1.010E-10 

42 1.611E-10 8.643E-10 1.356E-10 1.356E-10 

43 4.470E-10 9.822E-10 4.274E-10 4.274E-10 

44 5.175E-10 9.931E-10 5.003E-10 5.003E-10 

45 8.357E-11 3.108E-10 2.529E-11 2.529E-11 

46 2.521E-10 6.831E-10 1.677E-10 1.676E-10 

47 1.027E-10 3.940E-10 3.939E-11 3.939E-11 

48 2.285E-10 3.723E-10 8.282E-11 8.282E-11 

49 3.250E-10 1.735E-10 1.735E-10 1.735E-10 

so 5.025E-10 3.628E-10 3.628E-10 3.628E-10 

51 2.718E-10 9.993E-10 2.644E-10 2.644E-10 

52 5.368E-10 1.380E-10 1.380E-10 1.380E-10 

53 3.494E-10 5.884E-10 2.001E-10 2.001E-10 

54 2.902E-10 5.489E-10 1.551E-10 1.551E-10 

55 4.83SE-10 2.779E-10 2.779E-10 2.779E-10 

56 S.OSSE-11 8.385E-10 4.129E-11 4.129E-11 

57 4.563E-10 7.754E-10 3.445E-10 3.444E-10 

58 3.086E-10 5.417E-10 1.627E-10 1.627E-10 

59 4.218E-10 1.097E-10 1.097E-10 1.097E-10 

60 5.232E-10 7.400E-10 3.769E-10 3.769E-10 

61 1.067E-10 5.7SSE-10 5.978E-11 5.978E-11 

62 3.634E-10 6.134E-10 2.170E-10 2.170E-10 

63 1.409E-10 8.140E-10 1.117E-10 1.117E-10 

64 6.744E-11 4.164E-10 2.734E-11 2.734E-11 

65 5.117E-10 2.362E-11 2.362E-11 2.362E-11 

66 9.678E-11 4.838E-10 4.558E-11 4.558E-11 

67 1.952E-10 9.249E-10 1.758E-10 1.758E-10 

68 2.828E-10 6.035E-11 6.035E-11 6.035E-11 

69 3.945E-10 8.815E-10 3.386E-10 3.38SE-10 

70 1.636E-10 1.862E-10 2.966E-11 2.966E-11 

71 5.503E-10 9.219E-10 4.939E-10 4.939E-10 

72 2.421E-10 2.177E-10 2.177E-10 2.177E-10 

73 4.759E-10 3.455E-10 3.455E-10 3.455E-10 

74 3.438E-10 6.009E-10 2.011E-10 2.011E-10 

75 2.973E-10 1.563E-10 1.563E-10 1.563E-10 

76 S.SSSE-10 1.024E-09 5.538E-10 5.538E-10 

77 1.757E-10 2.672E-10 4.571E-11 4.570E-11 

78 1.444E-10 6.379E-11 6.379E-11 6.379E-11 

79 1.327E-10 9.124E-11 9.124E-11 9.124E-11 
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80 7.024E-11 7.611E-10 5.205E-11 5.204E-11 

81 3.677E-10 5.104E-10 1.827E-10 1.827E-10 

82 1.180E-10 8.947E-10 1.028E-10 1.028E-10 

83 2.038E-10 7.849E-11 7.849E-11 7.849E-11 

84 5.259E-11 6.730E-10 3.446E-11 3.446E-11 

85 4.794E-10 2.433E-10 2.433E-10 2.433E-10 

86 5.762E-11 3.288E-10 1.844E-11 1.844E-11 

87 4.940E-10 7.164E-10 3.445E-10 3.445E-10 

88 2.739E-10 4.093E-10 1.091E-10 1.091E-10 

89 4 .272E-10 4.368E-10 1.817E-10 1.817E-10 

90 1.873E-10 1.148E-10 1.148E-10 1.148E-10 

91 3.111E-10 8.042E-10 2.436E-10 2.436E-10 

92 1.552E-10 8.290E-10 1.253E-10 1.253E-10 

93 4.354E-10 2.292E-10 2.292E-10 2.292E-10 

94 4.629E-10 3.874E-10 3.874E-10 3.874E-10 

95 3.842E-10 5.618E-10 2.101E-10 2.101E-10 

96 3.763E-10 3.229E-10 3.229E-10 3.229E-10 

97 3.397E-10 5.294E-10 1.751E-10 1.751E-10 

98 4.116E-10 9.420E-10 3.775E-10 3.775E-10 

99 2.171E-10 1.445E-10 1.445E-10 1.445E-10 

100 2.134E-10 4.645E-10 9.650E-11 9.650E-11 

Acceptance Criteria 
The acceptance criteria for the test is that an independent calculation of the conditioned value for 

WAS_AREA:GRATMICH match with the reported precision the value computed by 
LHS EDIT. 

Evaluation 
The Test Values matched the values computed by LHS_EDIT in every case where 
WAS AREA:GRA TMICH exceeded WAS AREA:GRA TMICI. - -

1.5. Source Code 
The source code for LHS EDIT Version 1.0 can be found in the file LHS EDIT.FOR in the - -

SCMS library PACMS2:[CMS_AP132.AP132_LHS] (LIBAP132_LHS) in the 
LHS_EDIT_ Vl.O class. The executable LHS_EDIT.EXE is found in the same library and class. 
The source code is reproduced below. 
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Program LHSedit 
! .. . .. Purpose : Edit a LHS output file by restricting the value in column col2 
to 

to never exceed the value in col1 
Author : Tom Kirchner 
Version : 1 . 0 

! .. . .. Edit a LHS output file by restricting the value in column col2 to 
never exceed the value in col1 
Character*160 line 
Double precision a , b 

distribution 
!Endpo ints of the first (rightmost) 

Double precision c , d !Endpoints of the second (leftmost) 
distribution 

Integer col1 , col2 !The primary and conditional variables 
Double precision current(100 , 75) 
Character*160 spacer(4 , 7) 
Common/NewData/current , spacer 

! ... . . Load the data into value() 
Call ReadFloats(current , spacer) 

! ..... Open the "control " file 
OPEN(2 , file= ' LHS_ CONTROL ' ) 
Open(3 , FILE= " check . txt " ) 

5 Read(2 ,' (i2 , 1x , i2) ', END=50) coll , col2 
! . . . ...... Read the distribution definition section 

Call ReadDistinfo(col1 , a , b , col2 , c , d) 
write(* , *) "Column 1: ", col1 ," Range : ", a , b 
write(* , *) " Column 2 : ", col2 , " Range : ", c , d 
write(* ,' (a , i2 , 2a , i2) ' ) " Data in column ", col2 ," to be" 

& "conditioned on column ", col1 

! . .. . ..... Now mofify the file 
Call MakeConditional(col1 , col2 , a , b , c , d) 

GoTo 5 
50 Close(2) 

Close(3) 

! .. .. . Now write the new file 
Call WriteFile 

Stop 
100 Format(a160) 
110 Format(a160) 

End 

Subroutine ReadFloats(fpvalue , spacer) 
! .. ... Read the sampled values into the fpvalue array , preserving the 

headers between "pages " in the spacer array 
Double precision fpvalue(100 , 75) 
Character*160 spacer(4 , 7) 
Character*160 line 
Integer LineNum 
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Open(1 , FILE= 'LHS2_TRN ', ERR=75) 
Do While ( . not.eof(1)) 

Read(1 , 210) line 
If (line(1 : 14) .eq." RUN NO . X(1) " ) then 

Do k=1, 7 
Do i=1 , 100 

Read (1 , 200) LineNum, (fpvalue (i , (k- 1) *10+j), j=1 , 10) 
End Do 
Do i=1 , 4 

Read(1,210) spacer(i , k) 
End Do 

End Do 

Do i=1 , 100 
Read(1 , 200) LineNum, (fpvalue(i , 70+j) , j=1 , 5) 

End Do 
Close(1) 
Return 

End If 
End Do 
Close (1) 
Return 

75 Write(*,*) " Error opening file " 
200 Format(3x , i3 , 10(1x , f10.3)) 
210 Format(a160) 

End 

Subroutine MakeConditional(col1 , col2,a , b , c , d) 
! ..... Modify values in column col2 

by 1) reading values from columns col1 and col2 of LHS2 TRN 
2) rescaling the value in col2 so that it is alway greater than 

that in col1 
A new file is written which leaves all the data in LHS2 TRN above and 
below the sampled values unchanged . 
Integer col1 , col2 
Character*160 line 
Double precision current(100 , 75) 
Character*160 spacer(4 , 7) 
Common/NewData/current , spacer 
Double precision Rescale , v , a , b , c , d, upper 

! ...... Now replace the data 
Write(3 , *) " Column 1 , Column 2 , Conditioned Column 2 " 

Do i=l , lOO 
v=Rescale(i , current , coll , col2 , a , b , c , d) 
Write (3 , *) current (i , col1) , ",", current (i, col2) , ', ', v 
current(i , col2)=v 

End Do 
Return 
End 

Subroutine WriteFile 
! ....... Write out the file with the modify values 
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A new file is written which leaves all the data in LHS2 TRN above and 
below the sampled values unchanged . 
character*160 line 
Double precision current(100 , 75) 
character*160 spacer(4 , 7) 
Common/NewData/current , spacer 
Character*3 fmt 

fmt= " O 

Open(l , FILE= 1 LHS2 TRN 1
) 

Open(2 , FILE= 1 LHS_EDIT_OUT 1 , recl=l60) 
Write(2 , 1 (a) 1

) " 1 " 
Do Wh i le ( . not.eof(l)) 

Read(1 , 410) line 
If (line(1:14) . eq ." RUN NO. X(l) " ) then 

Write(2 , 1 (a) 1
) trim(line) 

and write the new values out 
Do k=l , 7 

Do i=l , lOO 
Write(2 , 400)fmt,i, (current(i , (k- l)*lO+j) , 

& j=l , lO) 
End Do 
Do i=l , 4 

Write(2, 1 (a) 1
) trim(spacer(i , k)) 

End Do 
End Do 
Do i=l , lOO 

Write(2,400) fmt,i, (current(i , 70+j) , j=1 , 5) 
End Do 

Else 
Write(2 , 1 (a) 1

) trim(line) 
End If 

End Do 
Return 

400 Format(a3 , i3 , 10(1x , lpE10.3)) 
410 Format(a160) 

End 

Double Precision Function Rescale(i , current , coll , col2 , a , b , c, d) 
! .... . Adjust col2 so that it never exceeds coll 

The distribution of col2 ranges from [c-d] 
The distribution of coll ranges from (a-b) 
Double precision current(100 , 75) , a , b , c , d , upper 
Integer i , coll , col2 
Double precision v 

v=current(i , col2) 
If (current(i , col2) . GT . current(i,coll)) then 

upper=current(i , coll) 
v=(current(i , col2) - c)/(d- c)*(upper-c)+c 

End If 
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Rescale v 

Return 
End 

Subroutine ReadDistinfo(coll , a , b, col2 , c , d) 
! .. . . . Read the distribution information and save the range l imits 

for the uniform distribution for the call variable 
Integer col2 , call 
Integer VarNum 
Double Precision a , b , c , d 
Character*l60 line 
Open the file 
Open(l , FILE= ' LHS2_TRN ' ) 
Skip the first page of the header 
Do While (line(l : 26) .ne ." VARIABLE DISTRIBUTION " ) 

Read(l , 800) line 
End Do 

! ..... Now process the definitions 
Do While (line(l : l) . ne ." l " ) !marks the end of the data 

Read(l , 800) line 
If (line ( 11 : 21) . eq ." UNIFORM " ) Then 

Get the variable number 
Read(line ,' (7x , i2) ' ) VarNum 

If (VarNum . eq . col2) Then 
Get the minimum and maximum 

Read(line ,' (33x , el0 . 4) ' ) c 
Read(line ,' (49x , el0 . 4) ' ) d 

Else if (VarNum . eq.coll) Then 
Get the minimum and maximum 

Read(line ,' (33x , el0 . 4) ' ) a 
Read(line , ' (49x , el0 . 4) ' ) b 

End if 
End If 

End Do 
Close (1) 
return 

800 Format(al60) 
End 
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