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APPLICATION OF PROUCL FOR EL DORADO PROJECT

Assumptions

1.

The samples represent one complete dataset for the background and site area, although the
sampling dates are varied (with a timeframe spanning greater than one year).

The site data does not represent a mixture sample, but a single individual population.

Data that was reported in the RESULT Field Name was applied for the analysis. ProUCL has
internal capabilities to replace non-detect (ND) values with one-half of the detection limit
(DL/2); however, the authors do not recommend this method to perform hypothesis testing
approaches. As a result, the RESULTCorr values were not applied (since these include ND
values already replaced with DL/2) in order to avoid problems with applying this correction
twice and biasing results.

Non-detect (samples with a qualifier flag of U) values were included in the program file and
statistics where they were applicable. Each Metal has an associated column called D_Metal
which includes information on ND (0 = ND value, 1 = detect value).

Samples with a qualifier flag of J (Estimated) and E (Concentration Exceeded Equipment
Calibration) were included in the analysis as detect values.

Duplicate samples were not included in the analysis. Since there are only a few duplicate
samples, including them in the statistical analysis may skew the results. It was assumed that
their purpose was for verification of sampling precision only.

Method

The method applied with the ProUCL software is as follows.

1.

Characterization of background and site data sets. The data were extracted, compiled and
separated into detect and non-detect values based on the qualifier flags. Duplicate samples were
removed. Data was input into the ProUCL format.

Calculate Summary Statistics. Basic statistics were estimated for both the background and site
data sets. These help to characterize the data available; however, they only apply statistics to
detect values.

Goodness-of-Fit (GOF) Tests. The background and site datasets were tested for goodness of fit
to see if they followed a normal, log-normal or gamma distribution. This is important since the
outlier tests and methods to estimate ND values using regression on order statistics (ROS)
methods require that the data follow a normal distribution.

Outlier Tests. Require that data follow a normal distribution. Box Plots were considered as a
method to identify outliers.

Estimating ND Values with ROS methods. This involves extrapolating non-detects based upon
certain distributional assumptions about detected and nondetected observations.

Two-sample Hypothesis Testing. Approach to compare the parameters and distributions of two
populations based upon data sets collected from each.



Background Data

The background data included information from sites BG-01 through BG-15. Summary statistics
describing the dataset available for this area are presented in the table below.

A | B | C | D | E | F | G | H | I | J | K | L M
3 Summary Statistics for Raw Data Sets with NDs using Detected Data Only
4
5 Raw Statistics using Detected Observations
6 Variable Num Ds | NumNDs | % NDs Minimum | Maximum Mean Median SD MAD/0.675| Skewness Ccv
7 Antimony |0 15 100.00% N/A N/A N/A N/A N/A N/A N/A N/A
8 Arsenic|15 0 0.00% 4.7 6 5.173 5 0.394 0.445 0.797 0.0761
9 Barium|15 0 0.00% 116 298 163.4 146 53.24 32.62 1.643 0.326
10 Beryllium |15 0 0.00% 0.79 1.2 0.925 0.87 0.12 0.0593 1.261 0.129
1 Cadmium|1 14 93.33% 0.3 0.3 0.3 0.3 N/A 0 N/A N/A
12 Chromium |15 0 0.00% 16 25.3 18.49 17.3 2.727 1.483 1.559 0.148
13 Cobalt|15 0 0.00% 6 15.2 8.507 8.3 2.207 1.334 2.084 0.259
14 Lead|15 0 0.00% 12.9 19.9 15.67 15.4 1.629 1.186 0.883 0.104
15 Magnesium|15 0 0.00% 1670 3680 2247 1940 614.5 237.2 1.42 0.273
16 Manganese |15 0 0.00% 300 658 384.6 368 93.4 60.79 2.007 0.243
17 Mercury |0 15 100.00% N/A N/A N/A N/A N/A N/A N/A N/A
18 Nickel |15 0 0.00% 12.6 23.9 16.34 15.6 2912 1.631 1.336 0.178
19 Potassium|15 0 0.00% 1820 2670 2080 2020 252.6 207.6 1.324 0.121
20 Selenium|0 15 100.00% N/A N/A N/A N/A N/A N/A N/A N/A
21 Silver|0 15 100.00% N/A N/A N/A N/A N/A N/A N/A N/A
22 Vanadium|15 0 0.00% 324 45.9 36.59 355 3.846 2.965 1.268 0.105
23 Zinc|15 0 0.00% 311 53 39.64 385 6.676 6.523 0.811 0.168

GOF Tests

The goodness of fit test for the background data set was somewhat inconclusive, as most of the variables
did not fit a specific type of distribution. The following tables show the results for variables that had
more than one detect observation to test. Based on the GOF statistics, many of the metals fit several or
all types of distributions since the test values were above the default ProUCL critical values. The
variables with all non-detects were not tested since there were not sufficient data.

Variable Type of Distribution
Antimony N/A, all non-detects
Arsenic Normal, Gamma, Lognormal
Barium Lognormal
Beryllium Lognormal
Cadmium N/A, only one detect value
Chromium None
Cobalt Gamma, Lognormal
Lead Normal, Gamma, Lognormal
Magnesium Lognormal
Manganese Gamma, Lognormal
Mercury N/A, all non-detects
Nickel Normal, Gamma, Lognormal




Potassium Normal, Gamma, Lognormal
Selenium N/A, all non-detects
Silver N/A, all non-detects
Vanadium Gamma, Lognormal
Zinc Normal, Gamma, Lognormal

Outlier Tests

The main objective is to model the data representing the main dominant population and not
accommodate a few outliers, which could be naturally occurring. However; outliers may also represent
true extreme values of a population. The outlier tests included in ProUCL assume that the data are
normally distributed, which is not necessarily the case for the background data set. As a result, box
plots with whiskers were used to look for possible outliers, since they can give a good indication of the
extreme observations that may be present in a data set. The statistics that are used in the construction of
the box plot include the lower quartile, median, upper quartile and interquartile range (IQR) and these
statistics do not get distorted by outliers. Observations that are located beyond the two whiskers may be
considered as candidates for potential outliers. Several metals had values that were located outside the
whiskers on the box plot, but there are often several samples that fall in this range. These samples were
not eliminated, as additional information would be required in order to characterize them as outliers. As
a result, outliers were not removed from this dataset at this time.

Estimating ND Values

This is not the preferable option to supplement the dataset, specifically since the samples that have ND
values for a specific metal generally have a high percentage of ND values, which would make
extrapolation difficult and unreliable.

Site Data

The site data included information from all sites available in the database for the 0 to 2 foot depth level.
Samples with a prefix of PSB (Pond Soil Boring) and TR (located in the AHA area) were removed.
Duplicate samples were also removed from the dataset.

It is assumed that the site data does not represent a mixture sample, but a single individual population.
Multi Q-Q plots can be a helpful tool to estimate whether this assumption is correct. A normal Q-Q plot
can help identify multiple populations in a dataset, since the occurrence of obvious breaks and jumps in
the data in a Q-Q plot may suggest the presence of multiple populations in the mixture data set. Normal
Q-Q plots are included in this word document for each metal in the site data set. There are some jumps
in the dataset for Beryllium; however, separating the site into two areas does not show an improvement.
Most other plots do not include jumps that would indicate multiple populations. There are a few values
located outside the range of data for many of the metals, which may represent outliers.

In order to analyze whether separation of the data set into multiple populations may alter the results, the
site data were broken into two separate areas; the South Tank Farm and the Main Process Area
(MPA)/Wastewater/Stormwater Pond Area. The GOF tests and two-sample hypothesis tests were run
separately for these two areas to see if there was a difference in the results. The sample locations for
each area are described in the table below.



A | B | C | D | E | F | G | H | | | J | K | L M
3 Summary Statistics for Raw Data Sets with NDs using Detected Data Only
4
5 Raw Statistics using Detected Observations
6 Variable Num Ds | NumNDs % NDs Minimum | Maximum Mean Median SD MAD/0.675| Skewness cv
7 Antimony|0 258 100.00% N/A N/A N/A N/A N/A N/A N/A N/A
g Arsenic|251 7 2.71% 2.7 20 6.025 57 2.101 1.334 2.657 0.349
9 Barium|258 0 0.00% 211 766 200.6 182.5 107.3 78.58 1.748 0.535
10 Beryllium|255 3 1.16% 0.22 14 0.857 0.89 0.239 0.178 -0.541 0.278
1 Cadmium |62 196 75.97% 0.25 34 0.563 0.395 0.484 0.17 3.847 0.86
12 Chromium |258 0 0.00% 2.6 703 23.7 18 50.75 4.151 11.36 2141
13 Cobalt|258 0 0.00% 1.6 34.2 8.106 8.2 3.094 1.631 2.469 0.382
14 Lead |264 0 0.00% 2.4 5840 163.7 21.65 474.2 14.75 7.7 2.897
15 Magnesium 258 0 0.00% 385 92300 4488 2895 7340 1001 8.01 1.636
16 Manganese 258 0 0.00% 345 3120 367.2 330.5 282.8 151.2 5.652 0.77
17 Mercury|107 151 58.53% 0.021 2 0.168 0.047 0.351 0.0326 3.672 2.097
18 Nickel 258 0 0.00% 3.1 40 17.11 16.4 5.962 4.003 1.171 0.348
19 Potassium|258 0 0.00% 286 5150 1913 1860 638.5 355.8 1.062 0.334
20 Selenium|0 258 100.00% N/A N/A N/A N/A N/A N/A N/A N/A
21 Silver|0 258 100.00% N/A N/A N/A N/A N/A N/A N/A N/A
22 Vanadium |258 0 0.00% 4.8 781 31.89 33.55 9.884 6.449 -0.354 0.31
23 Zinc|258 0 0.00% 7.9 548 54.59 42.4 58.36 14.31 5.337 1.069
Area Sample Locations
BH-001 - BH-058
BH-143 - BH-145
South Tank Farm

TW-01 - TW-43

TW-72 - TW-80

BH-059 — BH-142

SB-01 - SB-44

MPA/Wastewater/Stormwater Pond Area
TW-44 - TW-71
TW-123
GOF Tests

As observed in the background data, most of the variables did not fit a specific type of distribution for
the site data. The following table shows the results for variables that had more than one detect
observation to test. Based on the GOF statistics for the entire site, many of the metals fit did not fit any
type of distribution since the test values were below the default ProUCL critical values. The variables
with all non-detects were not tested since there were not sufficient data.

The data were separated into the South Tank Farm and the MPA/Wastewater/Stormwater Pond Area and
the GOF tests were run separately on these data sets to see if specific areas of the site followed a
distribution better than the overall site data. The results were very similar, with a few variables fitting
distributions in the separate data sets that did not for the overall combined data.



GOF Testing for Site Data
Variable | Type of Distribution | Type of Distribution | Type of Distribution (South
(All Site Data) (MPA/Wastewater/ Tank Farm)
Stormwater Pond)

Antimony | N/A, all non-detects | N/A, all non-detects N/A, all non-detects
Arsenic None None None

Barium Approximate Gamma | Approximate Gamma | Gamma. Lognormal
Beryllium | None None None

Cadmium Lognormal Lognormal Normal, Gamma, Lognormal
Chromium | None None None

Cobalt None None None

Lead None None None

Magnesium | None None None

Manganese | None Lognormal None

Mercury None Lognormal Normal, Lognormal
Nickel None None None

Potassium | None None None

Selenium N/A, all non-detects | N/A, all non-detects N/A, all non-detects
Silver N/A, all non-detects | N/A, all non-detects N/A, all non-detects
Vanadium | None None None

Zinc None None None

Outlier Tests

The outlier tests included in ProUCL assume that the data are normally distributed, which is not the case
for the site data set. As a result, box plots with whiskers were used to look for possible outliers by
comparing side-by-side box plots of the background and site data for each metal. These box plot
comparisons are included in this word document for each metal. All plots include ND observations if
they exist. Several metals had values that were outside of the whiskers on the box plot, yet these were
generally on the same order of magnitude as other samples and there were often several measurements,
suggesting that these may not be outliers.

For cadmium, there was one value outside of the whiskers (sample SB-31) that is an order of magnitude
higher than the other data. For chromium, samples SB-37 and SB-38 had values that were much larger
than the other data and may be outliers. These samples were not eliminated, as additional information
and consideration of site characteristics would be required in order to characterize them as outliers. As a
result, outliers were not removed from this dataset at this time.

Estimating ND Values

This is not the preferable option to supplement the dataset, specifically since the variables that have ND
values for a specific metal generally have a high percentage of ND values, which would make
extrapolation difficult and unreliable.

Two-sample Hypothesis Testing

When underlying assumptions for the parametric tests are not met (e.g. normality) or outliers are
present, the parametric test can provide incorrect conclusions. In addition, it is preferable to use



nonparametric methods to compute statistics of interest using data sets with ND observations. Since the
GOF tests did not show that the data sets followed the normal distribution and ND observations are
present, nonparametric tests were applied for two-sample hypothesis testing.

The first step to apply the two-sample hypothesis testing approach is to develop a null hypothesis (HO),
which will either be accepted or rejected by the hypothesis test. For this analysis, the null hypothesis is
that the metal concentrations in the Area of Concern (AOC) are less than in the background area. The
AOC is the site. When the hypothesis is rejected, then we conclude that the site concentration is higher
than the background level for the specific variable that is being tested; when it is accepted, then the
conclusion is that the site concentration is lower than the background level.

An action level can be specified as the largest difference in means that is acceptable to the decision
maker. The action level is defined as the substantial difference (S) value, which is the difference
between the site and background mean values (site mean — background mean). For this analysis, it is
assumed that S is 0, but this can be varied based on the analyte under comparison.

Three different types of nonparametric tests were considered.
Wilcoxon-Mann-Whitney (WMW) Test

The WMW test should not be used if more than 40% of the data from either the background or site are
ND values. As a result, this was not completed on several of the variables. This method limits the
influence of outliers. This test considers ALL measurements and does not place enough weight on
larger measurements, so it could conclude that two populations are comparable even if the observations
of the right tail are significantly larger the those on the right tail of the other distribution. This test
assumes that the underlying probability distributions are similar (including shape and spread) and that
the two regions have equal variances.

Inputs for the WMW Test:
e S=0
e 95% confidence
e Null Hypothesis (AOC <= Background)

Gehan Test

This method is preferable for situations where there are a large number of ND values (such as > 40% of
the observations). This test can be used when data sets have multiple censoring points and detection
limits.

Inputs for the Gehan Test:
e S=0
e 95% confidence
e Null Hypothesis (AOC <= Background)

Quantile Test

This test compares the upper tail of the distributions and should be used with the WMW test. This test
can detect a shift to the right in the right-tails of the site and background distributions. The presence of



large outliers will bias results. This test may give unreliable results if ND values are present in the
largest detected observations.

Inputs for the Quantile Test:
e 95% confidence



Variable Ba%;)glg%md O/?IileD Tests Results Comments
WMW Not Completed Since > 40% ND The Gehan test was the only applicable test. Test results conclude that the
Antimony 100 100 Gehan Do Not Reject HO, Conclude Site <= Background concentration at the site is less than the background level.
Quantile | Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test, so the Gehan and Quantile tests are
Arsenic 0 3 Gehan Reject HO, Conclude Site > Background more appropriate. Test results conclude that the concentration at the site exceeds the
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | background level.
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test. The distribution includes large
Barium 0 0 Gehan Do Not Reject HO, Conclude Site <= Background values on the right tail so the Quantile test is the most appropriate. Test results
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | conclude that the concentration at the site exceeds the background level.
WMW Do Not Reject HO, Conclude Site <= Background All tests accepted the hypothesis. Test results conclude that the concentration at the
Beryllium 0 1 Gehan Do Not Reject HO, Conclude Site <= Background site is less than the background level.
Quantile Do Not Reject HO, Perform Wilcoxon-Mann-Whitney or Gehan Test
WMW Not Completed Since > 40% ND The assumptions are not met for the WMW test. The distribution includes large
Cadmium 93 76 Gehan Do Not Reject HO, Conclude Site <= Background values on the right tail so the Quantile test is the most appropriate. Test results
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | conclude that the concentration at the site exceeds the background level.
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test. The distribution includes large
Chromium 0 0 Gehan Do Not Reject HO, Conclude Site <= Background values on the right tail so the Quantile test is the most appropriate. Test results
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | conclude that the concentration at the site exceeds the background level.
WMW Do Not Reject HO, Conclude Site <= Background All tests accepted the hypothesis. Test results conclude that the concentration at the
Cobalt 0 0 Gehan Do Not Reject HO, Conclude Site <= Background site is less than the background level.
Quantile | Do Not Reject HO, Perform WMW or Gehan Test
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test, so the Gehan and Quantile tests are
Lead 0 0 Gehan Reject HO, Conclude Site > Background more appropriate. Test results conclude that the concentration exceeds the
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | background level.
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test, so the Gehan and Quantile tests are
Magnesium 0 0 Gehan Reject HO, Conclude Site > Background more appropriate. Test results conclude that the concentration exceeds the
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | background level.
WMW Do Not Reject HO, Conclude Site <= Background All tests accepted the hypothesis. Test results conclude that the concentration at the
Manganese 0 0 Gehan Do Not Reject HO, Conclude Site <= Background site is less than the background level.
Quantile | Do Not Reject HO, Perform WMW or Gehan Test
WMW Not Completed Since > 40% ND The assumptions are not met for the WMW test, so the Gehan and Quantile tests are
Mercury 100 59 Gehan Reject HO, Conclude Site > Background more appropriate. Test results conclude that the concentration exceeds the
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | background level.
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test. The distribution includes large
Nickel 0 0 Gehan Do Not Reject HO, Conclude Site <= Background values on the right tail so the Quantile test is the most appropriate. Test results
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | conclude that the concentration at the site exceeds the background level.
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test. The distribution includes large
Potassium 0 0 Gehan Do Not Reject HO, Conclude Site <= Background values on the right tail so the Quantile test is the most appropriate. Test results
Quantile | Reject HO, Conclude Site Concentration > Background Concentration | conclude that the concentration at the site exceeds the background level.
WMW Not Completed Since > 40% ND The Gehan test was the only applicable test. Test results conclude that the
Selenium 100 100 Gehan Do Not Reject HO, Conclude Site <= Background concentration at the site is less than the background level.
Quantile Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test
Silver 100 100 WMW Not Completed Since > 40% ND The Gehan test was the only applicable test. Test results conclude that the




Gehan Do Not Reject HO, Conclude Site <= Background concentration at the site is less than the background level.
Quantile | Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test
WMW Do Not Reject HO, Conclude Site <= Background All tests accepted the hypothesis. Test results conclude that the concentration at the
Vanadium Gehan Do Not Reject HO, Conclude Site <= Background site is less than the background level.
Quantile | Do Not Reject HO, Perform Wilcoxon-Mann-Whitney or Gehan Test
WMW Do Not Reject HO, Conclude Site <= Background The assumptions are not met for the WMW test. The distribution includes large
Zinc Gehan Do Not Reject HO, Conclude Site <= Background values on the right tail so the Quantile test is the most appropriate. Test results

Quantile | Reject HO, Conclude Site Concentration > Background Concentration | conclude that the concentration at the site exceeds the background level.

Note: Hypotheses that were rejected by two-sample hypothesis tests are highlighted in red.




Results

The results of hypothesis testing are presented in the table included above. For several variables, the
hypothesis was rejected by multiple tests; arsenic, lead, magnesium and mercury. Rejection of the
hypothesis leads to the conclusion that the concentration at the site exceeds the background level. For
mercury the hypothesis was rejected by both applicable tests; however, this metal has nearly all non-
detect values present in the background data. The hypothesis was accepted by the WMW test for
arsenic, lead and magnesium, but was rejected by the other two tests. The WMW test requires that the
distributions are similar in shape and spread. The box plot shows that this assumption is not true for
these metals; therefore, the WMW test is not applicable. In addition, the site distributions for these
metals include large values on the right tail, and the Quantile test is better at considering large values
than the WMW test. The assumptions are not met for the WMW test, so test results conclude that the
concentration of arsenic, lead, magnesium and mercury at the site exceeds the background level.

For several variables, the hypothesis was accepted by both the WMW and Gehan tests and rejected by
the Quantile test. These consist of barium, cadmium, chromium, nickel, potassium and zinc. The site
and background distributions for barium, nickel and zinc have a much different shape and spread and the
right tail values for the site data are much larger, suggesting that the assumptions are not met for the
WMW test and that the Quantile test is more appropriate. Similarly, the site data distributions for
cadmium and chromium include large values on the right tail of the distribution, which makes them
better suited to the Quantile test. The site and background distributions for potassium have a much
different shape and spread, which is not ideal for the WMW test. For all of these variables, the Quantile
test is the most appropriate based on the data distributions, so the test results conclude that the
concentration of the metals at the site exceeds the background level.

Based on the test results described here and the box plot comparisons, the concentration of the following
metals at the site exceeds the background level; arsenic, barium, cadmium, chromium, lead, magnesium,
mercury, nickel, potassium and zinc.

It is recommended to avoid statistical methods on data sets with less than 4-5 detected values. Several
variables have 100% or nearly 100% non-detect values in the site and/or background data sets and do
not meet this criterion; antimony, cadmium, mercury, selenium and silver. The ProUCL documentation
states that when very few detected values are present, it is not appropriate to use substitution methods
(i.e. DL/2) to replace the rest of the ND data and compute estimates based upon the resulting data set.
Ad hoc estimation methods may be applied in this case. Antimony, selenium and silver have 100% non-
detect values in both the site and background datasets. These metals are not a concern since they were
not detected at either location and do not need to be studied in further detail. Both mercury and
cadmium have less than 4 detect values in the background dataset, but have detected values at the site.
Hypothesis testing concluded that the concentration of both mercury and cadmium at the site exceeded
the background concentration.

Separate Site Areas

In order to analyze whether separation of the data set into multiple populations may alter the results, the
site data were broken into two separate areas and two-sample hypothesis tests were run separately for
these two areas to see if there was a difference in the results. The two areas were the South Tank Farm
and the MPA/Wastewater/Stormwater Pond Area. There were a few tests that had different results with
this separation, resulting in different conclusions for those metals in the specific area. For some
variables, the hypothesis was accepted for one area and rejected for the other, suggesting that the



concentration for this metal is localized within the site. The table below describes the results of the two-
hypothesis testing for both areas versus the overall site by showing the metals that had a site
concentration exceeding the background. The results suggest that barium, cadmium, vanadium and zinc
exceed the background concentration in the MPA/Wastewater/Stormwater Pond Area but not at the
South Tank Farm. Test results suggest that chromium, nickel and potassium all exceed the background
concentration based on data from the entire site; however, the null hypothesis was accepted by all three
tests based on the two separated data sets. For the overall site data, only the quantile test rejected the
null hypothesis. Further analysis may be required to consider whether the concentration of these metals
at the site exceeds the background, or whether test results may have been biased by outliers or
characteristics of the data.

Two-Hypothesis Testing for Site Data
Variable Results Results (MPA/Wastewater/ Results
(All Site Data) Stormwater Pond) (South Tank Farm)

Antimony
Arsenic Site > Background | Site > Background Site > Background
Barium Site > Background | Site > Background
Beryllium
Cadmium Site > Background | Site > Background
Chromium | Site > Background
Cobalt
Lead Site > Background | Site > Background Site > Background
Magnesium | Site > Background | Site > Background Site > Background
Manganese
Mercury Site > Background | Site > Background Site > Background
Nickel Site > Background
Potassium | Site > Background
Selenium
Silver
Vanadium | Site > Background | Site > Background
Zinc Site > Background | Site > Background

Project Information

The project files and information are stored at J\NRII\Clients_ A-H\EPC\EI_Dorado_Projects\El Dorado
Third Phase\ProUCL Files\. A description of the files is included below.

Background Data_rev1.xls

Site Data_rev1.xls

El Dorado All Data.xls

El Dorado South Tank Farm.xls
El Dorado Main Process Area.xls

Background Data in Excel Format (from DB)

Site Data in Excel Format

Combined Site and Background

South Tank Farm Data in Excel Format
MPA/Wastewater/Stormwater Pond Data in Excel
Format

Background Data file in ProUCL format

Site Data file in ProUCL format

Combined Data file in ProUCL format

South Tank Farm Data in ProUCL Format

El Dorado Background Data.wst
El Dorado Site Data.wst
El Dorado All Data.wst
El Dorado South Tank Farm.wst



El Dorado Main Process Area.wst

Background Summary Stats.ost

Background Summary Stats.xls

Site Summary Stats.ost

Site Summary Stats.xls

Background GOF Stats.ost

Site GOF Stats.ost

El Dorado Box Plot Comparisons.docx

El Dorado Normal Q-Q Plot Comparisons.docx

MPA/Wastewater/Stormwater Pond Data in
ProUCL Format

Background Summary Stats in ProUCL format
Background Summary Stats in Excel format

Site Summary Stats in ProUCL format

Site Summary Stats in Excel format

GOF Results for Background in ProUCL format
GOF Results for Site in ProUCL format

Box plot Comparisons for each Metal in Analysis
Normal Q-Q plots for Site Data for each Metal in
Analysis
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Borehole Logs / Well Completion Forms



ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC

Drilling Log

Soil Boring SB-01

Location El Dorado, KS

Project Number 1914029

Surface Elev. 1309.57 ft

Top of Casing NA

Hole Depth  10.0 ft
Hole Diameter 2.0 in
Drill Co. Below Ground Surface

North

1743536.84 ft East 1785536.00 ft

Driller _D. Freund

Water Level Initial \/NA

Static W NA

Screen: Diameter NA Length NA Type/Size NA
Casing: Diameter NA Length NA Type NA
Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Driller Reg. # KS 710 LogBy D. Mick

Start Date 11/20/2007

Completion Date 11/20/2007

Checked By _N. Day

Page: 1 of 1

COMMENTS

- -
~| Sog |eg ¢ Description g
2o | 0E g g % o3 52 8 5 e
8~ | e (.8“(;,“ z|89 §° 3 (Color, Moisture, Texture, Structure, Odor) e
- o Geologic Descriptions are Based on the USCS. -
N Surface = Grass 1309.5
| 0 | / Silty CLAY, medium brown w/black staining, abundant roots, low plasticity,
[ 1 o5 | SBO / - stiff, slightly moist, strong odor. i
v 020 24 1308
2 ] " Weathered LIMESTONE, very pale orange w/minor light grey, fractured, [
| 1913 moist w/pockets of water, strong odor. B
- . — 1306
- 4 —] -
B | 445 B
B - —1304
- 6 —] -
I B " CLAY, reddish brown to grey, soft, moist, very sfrong odor at 7 and declining |15,
L g CH w/depth, medium plasticity. B
I 7 [ [
| | Weathered LIMESTONE, w/firm limestone at 10', very pale orange. L1300
— 10 7] TEndofboring= 10 T T T T T T TTTTo i
- . —1298
— 12 — L
- . — 1296
— 14 — -
B - —1294
- 1 6 —] -
- . —1292
- 1 8 —] -
- . —1290
- 20 —] -
- . —1288
— 22 — L
- . — 1286




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log
Soil Boring SB-02

Page: 1 of 1

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1305.98 ft North  1743562.98 ft East 1785899.10 ft
Top of Casing _NA Water Level Initial \/NA Static YNA
Hole Depth _12.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/26/2007 Completion Date 11/26/2007 Checked By _N. Day

> . .

~| E2% k<) Description c
£c |oE|82f|ed 52| 8 P E_
&~ | ra (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) e

- o Geologic Descriptions are Based on the USCS. -
L 0 Surface = Grass 1306.0
| | Silty CLAY wi/gravel, dark brown, loose, roots, soft rubble, dry to moist |

SB-02 y 9 v
| 1 04 | (0520 w/depth, less silt w/depth. |
2 —1304
- -1 9.6 -
L, CLAY, sif, dark brown, oxidation staiing, most, plastie. 1300
B - No recovery. -
i 1 o4 " CLAY, stiff, dark brown, moist, slight odor, plastic, five gravel zones, = B
L 6 — oxidation staining. L1300
- - 104 2
B 8 ] At 8', becomes grey/brown, odor. B 1298
B 7 373 | sB-02 i
[ 10 (®:-99) At95becomessoft. 1 1206
B ] CLAY, brown/grey, medium soft, strong odor, saturated, possible product L
B 4 342 | sgo2 sheen. L
B - (10-12) B
- 127 _LIMESTONEatt2. /1
| | Refusal at 12'. B
— 14 — —1292
— 16 — —1290
— 18 — —1288
— 20 — — 1286
— 22 — —1284
— 24 —| —1282




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

MWH

Drilling Log
Soil Boring SB-03

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1307.50 ft North  1743578.68 ft East 1785703.98 ft
Top of Casing _NA Water Level Initial \/NA Static YNA
Hole Depth _12.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 LogBy D. Mick
Start Date 11/20/2007 Completion Date 11/20/2007 Checked By _N. Day
- .
5 _ | Ezs |28 2. o Description §
Q3 o S = £ g €gl 206 8 S
;= oo (_8“ Sz|8 é g - ) (Color, Moisture, Texture, Structure, Odor) uij -
- Geologic Descriptions are Based on the USCS.
0 Surface = Gravel 1307.5
| | ] GRAVEL (1/4-3/4"), brown & black, angular to subrounded, no odor, moist at
SB-03 o(\° - GP '
- 41 25 [(0.5-2.0) - _1 _On_to_p_Of_Clﬂ/‘_ _________________________ e
B - o //r/ Silty CLAY, olive grey grading to olive black, slightly moist, stiff, low to L1306
L 2 ?i*// medium plasticity, minor organics, faint odor. L
- 4 42 % -
= . //? — 1304
- 4 —] / -
B 1 134 % B
B - % cL — 1302
- 6 —] -
[ i ;// _
- 1 476 | sB-03 / u
- 7 (6-8) 2 1300
-8 ] 7 3
= =4 112 % -
B 1 v —1298
[ 10 ] s " Silty CLAY, dark yeilowish brown, slightly moist, soft, medium plasticity, |
| 1 313 / ?I// cL moderate odor, black staining, limestone fragments in pockets w/moisture.
_ ] g /j? 1296
- 127 _At12 LIMESTONE, very pale orange, hard. _ _ T
| | Refulal at 12' B
B - —1294
- 1 4 —] -
B 1 —1292
- 1 6 —] -
B 1 —1290
- 1 8 —] -
B 1 —1288
- 20 —] -
B 1 — 1286
- 22 —] -
B - —1284
- 24 —] -




Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-04
Project No. 1914351

Dr||||ng Contractor BelOW Ground SU I‘face

Completion Date

November 26, 2007

i 1743635.1
o Drilled by D. Freund Drilling Fluid - Northing 786145 6
= Logged By D. Bollenback Borehole Depth 18 Easftlng ov. (0 1302.0 .
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (ff 1304 43
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
o
'S Sample Method___4' Core Sample Interval___Continuous DTP (btoc) _4.34'  February 14, 2008
= 4.4' February 14, 2008
I DTW (btoc) y 14,
2] * DTP & DTW measured after well development
Total Depth (bgs) 18’ Slot Size (in) 0.010 Seal Interval 0-6
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-42
Screen Type pPvC Filter Interval 6'-18 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ =
CL |(0' -2 Silty CLAY (CL), dark brown, maist , loose Sample SB-04 (0-2)
— taken 1030
0.0 (0-2)
2/5 % CH |(2 -10) CLAY (CH), plastic, dark brown, wet, saturated
— o
12.5 %
@ 4' - Few pieces of gravel, slight odor Slight odor
5 NR NR (4' - 5') No Recovery
_ 5.5' - Becoming grey, dense
458.0 ] 6' - Black concretions, black staining, odor, moist Odor
| ' Sample SB-04 (6-8)
(6-8) taken 1100
| 5/5
—{ 66.0
10 {] cL |(10'-15") CLAY (CL) with increasing silt with depth, slightly
| Lo plastic, dark brown, moist to wet
456.0 .o
— I
©
| 5/5 12
— 304.0 : Sample SB-04
15 CL 14.5' - Gravel (14-16) taken 1130
(14-16)|* CH (15' - 18") CLAY (CH) with a lot of weathered limestone and gravel,
7750 5 9 | plastic, dark to light brown, saturated
| 3/3 i
221 1
18' - Bottom of borehole
20—
25—

Page 1 of 1




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

MWH

Project El Dorado Refinery - Third Phase Env. Investigation

Drilling Log

Owner EPME-PC

Soil Boring SB-05

Page: 1 of 1

COMMENTS

Location El Dorado, KS Project Number 1914029
Surface Elev. 1307.50 ft North  1743645.96 ft East 1785706.23 ft

Top of Casing _NA Water Level Initial \/NA Static WNA

Hole Depth _12.0 ft Screen: Diameter NA Length NA Type/Size NA

Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA

Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA

Driller _D. Freund
Start Date 11/20/2007

Driller Reg. # KS 710
Completion Date 11/20/2007

LogBy D. Mick

Checked By _N. Day

>
~| sow |eg < s
£e |oE| 825 |ed 52| 8 fe
8~ | e (.8“(;,“ 2|89 §~ | 3 (Color, Moisture, Texture, Structure, Odor) e

- o Geologic Descriptions are Based on the USCS. -
N Surface = Gravel 1307.5
i 0 ] 505 9*’/ Silty CLAY, grey, soft, moist, medium odor, minor red staining, minor root
| i (0_5_'2_ 0) / fragments, grades to sight grey firm clay. B
- . ?**// L — 1306
- 2 — / -
-, 7 i
[~ = //j? AL AL AN I T . T T T T T T IV S N - N T T T _1304
4 ?r/ Silty CLAY, light olive grey w/yellowish-red staining, firm, slightly moist, low B
B i 9 /{; CL plasticity. i
i 1" % ~ Silty CLAY, light olive grey, very siff, limestone gravel in pockets, moist, very |4/,
L 5 — ﬂ// strong odor, low plasticity. |
- +4 172 % -
B . i Q*// cL — 1300
[ i % _
- - 288 / -
- . v —1298
— 10 7 s " CLAY, yeliwoish brown, very firm, abundant limestone gravel, slightly moist, ~
| 1 519 / ?I// cL strong odor, low plasticity. |

SB-05 / /
i i (10-12) 0 — 1296
| 12 | End of boring = 12' |
B 4 —1294
— 14 — -
- . —1292
- 1 6 — -
- . —1290
- 1 8 — -
- . —1288
- 20 — -
- . — 1286
- 22 — -
B 4 —1284
- 24 — -




Drilling Log
Soil Boring SB-06

@ mwH

ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1305.61 ft North  1743661.66 ft East 1785885.65 ft
Top of Casing _NA Water Level Initial \/NA Static YNA
Hole Depth _71.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/26/2007 Completion Date 11/26/2007 Checked By _N. Day
- .
| Sos |0 o Description 5
£e |oE| E2E|eY 59| ¢ te
&~ | ra (_8‘1 3 E (gé g =19 (Color, Moisture, Texture, Structure, Odor) uij =
- Geologic Descriptions are Based on the USCS.
0 Surface = Gravel
| | / Silty CLAY, dark brown, loose, soft, gravel & rubble, crumbles.
= 4 0.1 (Os E '3 %) ;// cL
[ 2 ] " CLAY, dark brown to grey, soft, black staining, slight odor, plastic. =~
i 1 °® A -
4 No recovery.
i . " CLAY, grey/brown, soft, black staining, siight odor, plastc.
— 6 — / CH
I~ 1 321 I TV e TR T -y Y T I P P Py P T Py Sy S
| | CLAY, grey, medium stiff, plastic, black staining, odor, limestone fragments
| | at 8.5&9'".
8
- - 1201 | gg.06 CH
B 10 ] (8-9.5) At 9.5' becomes dark grey, saturated, soft.
B 4 1015 / ™At 10' becomes grey, medium stiff.
SB-06 4
| | (0.511) Refusal at 11'
—1294
— 12 — -
B 7] 1292
— 14 — -
B 7] —1290
— 16 — i
B 7] —1288
— 18 — i
B 7] —1286
— 20 — -
N ] —1284
— 22 — -
B 7] —1282




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log

EPME-PC

Soil Boring SB-07

Page: 1 of 1

COMMENTS

Project Number

Project El Dorado Refinery - Third Phase Env. Investigation Owner
Location El Dorado, KS
Surface Elev. 1304.67 ft North  1743746.89 ft East

1914029
1785991.05 ft

Top of Casing NA
Hole Depth 5.51t

Hole Diameter 2.0 in
Drill Co. Below Ground Surface

Driller _D. Freund
Start Date 11/26/2007

Water Level Initial \/NA

Screen: Diameter
Casing: Diameter
Drilling Method Direct Push (Geoprobe) Sand Pack NA
Log By _D. Bollenback

Checked By _N. Day

Driller Reg. # KS 710
Completion Date 11/26/2007

NA Length NA

NA Length NA

Static W NA

Type/Size NA
Type NA

>

£ —~| 23 |2§ ¢ " s

2o |oE| Sz |gg 59| @ 3

8= |&& (.8“5“ £ (;,Eﬁé 5 3 3 (Color, Moisture, Texture, Structure, Odor) e

- o Geologic Descriptions are Based on the USCS. -
L 0 Surface = Grass 1304.7
Silty CLAY wi/gravel, dark brown, loose, soft. B

B . SB-07 QY/ oL ty g 1304
- 1 105 | 0520 [l /; -
[ > N "~ CLAY, brown/grey, stiff, slight odor, plastic, some silt, turning grey w/depth. [
4 TNotecovery. T T T T T T T T T TT T TToo o
i 1 e /4 CH | CLAY, brown/grey, stiff, slight odor, plastic, some silt, tuming grey w/depth. ~ |-
L 6 — "LIMESTONE, grey, hard, cracks at5.5" _ __ __ _______ ___ _
B 4 Refusal at 5.5' B 1208
— 8 I
i i — 1296
: i 1204
i i — 1292
i i — 1290
i i — 1288
i i — 1286
: i 1284
i i — 1282
— 24 — I




Client

Borehole / Well Completion Log

_FElPaso Corporation ~ wellID

Project __Third Phase Investigation

SB-08

Project No. 1914351

Dr||||ng Contractor BelOW Ground SU I‘face Comp|etion Date NOVember 26, 2007
i D.F d i ; - Northing 1743746.9
@ Drilled by . Freun Drilling Fluid : Easti 1786170.9
= Logged By D. Bollenback Borehole Depth 19 asting 1302.8 .
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (f) 1305 15
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
[}
B Sample Method__4' Core Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _4.95' _ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 19 Slot Size (in) 0.010 Seal Interval o-4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-4
Screen Type PVC Filter Interval 4'-19 . Development __Five well volumes
Screen Length 13 Seal Material Bentonite were removed following SOP-13

T > o
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u a2 = CLASS
(@] [ad )
CLg |[(0'-5') Silty CLAY (CL) with lots of limestone gravel up to 44 mm, Slight odor
- 509 o brown to dark brown, black staining, slight odor, saturated from Sample SB-08 (0-2)
: (0-2) = surface water taken 1145
3/5 5 g
4.4 s
@ (3' - 5') No Recovery
1 NR NR B
S cH | (5 -19) CLAY (CH), plastic, soft, dark brown, saturated
] Ui 5.5' - Increased silt, stiff to very stiff, brown, slight odor, moist to Slight odor
47.8 s very moist Sample SB-08 (6-8)
_ FENE taken 1200
(6-8) Eo
_| 4280 55 s
11110 i 9' - Few limestone gravel with fossils
10 0 10" - Wet
~] 219.0 -2
3
e Sample SB-08
| 5/5 S (12-14) taken 1220
735.0 (12-14) [
15
_ 15.5' - Becomes soft
86.0 | | 16' - Dark brown, saturated, slightly loose
4/4
_ CHg 17.5' - Increased gravel, stiff, light brown
25.6 i
19' - Limestone pieces
20— 19' - Bottom of borehole (terminated due to refusal)
25—

Page 1 of 1




Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-09
Project No. 1914351

Dr||||ng Contractor BelOW Ground SU I‘face Comp|etion Date NOVember 27, 2007
i D.F d i ; - Northing 1744054.7
@ Drilled by . Freun Drilling Fluid : Easti 1786168.4
= Logged By D. Bollenback Borehole Depth 20 asting 1304.2 .
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (f) 1306 5
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
[}
B Sample Method__4' Core Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _4.84"__ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 20° Slot Size (in) 0.010 Seal Interval o-4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down_*+2.31
Screen Type PVC Filter Interval 4'-20 . Development __Five well volumes
Screen Length 14 Seal Material Bentonite were removed following SOP-13

I = ol B
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u a2 = CLASS
(@] [ad )
GP |(0'-1") Poorly graded GRAVEL (GP) with some clay, brown and Sample SB-09 (0-2)
] o tan, claé_is stiff . . . taken 0840
906.0 (0-2) = CLg (1' - 6") Silty CLAY (CL) with high silt content and some gravel, Asphalt odor
s % black, saturated, asphalt odor
4/5 b Sample SB-09 (2-4)
] 2 taken 0900
962.0 (2-4) cL |3 - Soft, asphalt odor Asphalt odor
i (4' - 5) No Recovery
NR NR ;
S 5' - Asphalt stains
570.0
(6' - 20") Silty CLAY (CH), plastic, med. soft becoming stiff with Product or asphalt
_ depth, dark gray, product or asphalt stained, moist staining
236.0
5/5
1 21.0
10 {] 10' - Trace silt, stiff, odor Odor
_ f 10.5' - Brown / red, black staining, slight odor
24.6 ||
4/5 e
— 80 Hy
(14' - 15" ) No Recovery
NR NR
15 15' - Odor, saturated to very moist, product in voids Odor, product
131.0 - Sample SB-09
(15-17) (15-17) taken 0940
] 100.0 / ”
5/5
18' - Some limestone fragments as large as 30 mm
~| 56.0
20 20' - Limestone gravel
_ 20' - Bottom of borehole (terminated due to refusal)
25—

Page 1 of 1




Drilling Log
Soil Boring SB-10

@ mwH

ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1300.40 ft North  1744048.25 ft East 1786369.78 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth _17.5 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
> . .
| Sos |0 o Description 5
£e |oE| E25|eY 59| ¢ te
&~ | ra (_8‘1 3 E (gé g =19 (Color, Moisture, Texture, Structure, Odor) g =
- Geologic Descriptions are Based on the USCS.

0 Surface = Grass 1300.4
| | SB10 CLAY w/some sand and gravel, brown w/black stains, soft, moist, slight L1300
B 1 90 |(0520) odor. L
2 ity LAY, brown wiblack stains, soft, moist, siightodor. [ 1008
- - 80 I~
L4 “Norecovery. T L
R - — 1296
i 1 4°3 ~ Silty CLAY, brown/grey, stiff, plastic, slight odor, moist, black stains. ~ i
- 6 — -
= - —1294
- - 543 B
8 At 8' becomes soft. [ 1090
i 7 1463 | sB-10 i
B - (8-10) B
— 10 7 TCLAY, brown wifew biack stains, soft, plastic, saturated, odor, possbie |- 1290
B J 409 product. L
— 12 — i
R - —1288
- - 325 I~
— 14 At 14' some weathered limestone gravel. | 1086
B 1 281 :

— 16 — SB-10 ' i
B | (15.47) At 16' becomes grey. L1284
- - 781 I~
[ 45 _AU75limestone gravel. i
i | Refusal at 17.5". L1282
— 20 — i
R - — 1280
— 22 — i
R - —1278
— 24 — -




Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-11
Project No. 1914351

Dr||||ng Contractor BelOW Ground Su I‘face Comp|etion Date NOVember 28, 2007
i D.F d i ; - Northing 1744117.0
@ Drilled by . Freun Drilling Fluid : Easti 1785778.0
= Logged By D. Bollenback Borehole Depth 19 asting 13109 -
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (f) 131357
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
[}
B Sample Method__4' Core Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) __7-15" _February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 19 Slot Size (in) 0.010 Seal Interval o-7
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down_*2.71
Screen Type PVC Filter Interval 7'-19 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13

T > o
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o LIJ a2 = CLASS
(@] [ad )
CL [(0'-1") Silty CLAY (CL) with sand, dark brown, slightly moist, loose Szil(mple SB-11 (0-2)
— taken 0840
0.6 (0-2) GCc | (@' -2) GRAVEL (GC), white / tan, (road base)
' o cH |(2'-19) Silty CLAY (CH), plastic, soft, dark brown, moist to wet
5/5 =
1 89.2 s
E 4' - Becoming dark gray, slight odor Slight odor
S 28.6
6' - Stiff, brown to dark brown, black staining, slight odor, moist Slight odor
_ | Sample SB-11 (6-8)
523.0 (6-8) [ taken 0930
5/5
—| 404.0 ] 9' - Soft, odor Odor
10 10' - Brown with black staining, slight odor, slightly silty Slight odor
| 138.0
] 5/5
111
. Sample SB-11
15— . (14-16) taken 0940
402.0 (14-16)| - 15' - Soft, brown
_ 16.5' - Gray / green, odor, very moist
160.0 | 4/4
18' - Gravel
237 CHg
19' - Bottom of borehole (terminated due to refusal)
20—
25—

Page 1 of 1




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log

EPME-PC

Soil Boring SB-12

Page: 1 of 1

COMMENTS

Project Number

Project El Dorado Refinery - Third Phase Env. Investigation Owner
Location El Dorado, KS
Surface Elev. 1304.47 ft North  1744206.19 ft East

1914029
1786179.51 ft

Top of Casing NA

Hole Depth 8.0 1t

Hole Diameter 2.0 in

Drill Co. _Below Ground Surface
Driller _D. Freund

Start Date 11/27/2007

Water Level Initial \/NA

Screen: Diameter
Casing: Diameter
Drilling Method Direct Push (Geoprobe) Sand Pack NA
Log By _D. Bollenback

Checked By _N. Day

Driller Reg. # KS 710
Completion Date 11/27/2007

NA Length NA

NA Length NA

Static W NA

Type/Size NA
Type NA

>
—~| seg |ef ¢ s
fe |oE|ce5|ed 58| & | e
o~ Lo SSE |8 3 & - ) (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
0 Surface = Grass 1304.5
B Silty CLAY w/gravel, brown, loose, dry. |
- 1 40, | 502 /// oL ty 9 y — 1304
i 1 2°° 0520 GRAVEL <50mm, road fill, tan/white. i
- 2 — GC -
- - —1302
i 1 %9 // o | CLAY, blackidark grey, siiff plastic, sightodor. -
4 TNotecovery. T T T T T T T T T TT T TToo [ 1300
i ] 633 " CLAY, dark grey, stiff, plastic, slight odor, slightly moist. ~ i
B 6 ] cH At 6-8' many intervals of limestone. B 1298
= 4 927 / -
— 8 ] TRefusalate T T T T TTTo [ 1205
— 10 — L
B 4 —1294
— 12 — L
- - —1292
— 14 — -
- - —1290
— 16 — L
- - —1288
— 18 — L
- - — 1286
— 20 — L
B 4 —1284
— 22 — L
- - —1282
— 24 — -




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log
Soil Boring SB-13

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1306.04 ft North  1744209.83 ft East 1786036.26 ft
TopofCasing NA  water Level Initial \/NA Static WNA
Hole Depth 7.0ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
> . .
| Sos |0 o Description 5
fe |8 | €25 (8] 53| 8 5
&~ | ra (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) e
- o Geologic Descriptions are Based on the USCS. -

L 0 Surface = Grass 1306.0
| | B3 9*’/ \/Iery silty sandy CLAY, dark brown, loose, slightly moist, lots of gravel &
n 4 72 (0.5-2.0) ;// CcL glass. |
2 ] 7/ on " Silty CLAY, black, soft, moist, odor (possibly asphalt). ~ 1304
i 1 ~CLAY, brown wiblack staining, stiff, plastic, moist, sight odor. i
— 4 — — 1302
- - CH -
B 1 182 B
6 7 o8 7 _2" of black loose clay, very moist, soft odor. /[ 1300
I ] // CN | _Sity CLAY, black, siff, moist, black stains. -~~~ _ -
[ ] Refusal at 7' i
— 8 — 1298
— 10 — — 1296
— 12 — —1294
— 14 — —1292
— 16 — —1290
— 18 — —1288
— 20 — — 1286
— 22 — —1284




Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-14
Project No. 1914351

Dr||||ng Contractor BelOW Ground Su I‘face Comp|etion Date NOVember 27, 2007
i D.F d i ; - Northing 1744258.2
@ Drilled by . Freun Drilling Fluid : Easti 17857825
= Logged By D. Bollenback Borehole Depth 17 asting 1312.6 .
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (f) 1315 05
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
[}
B Sample Method__4' Core Sample Interval___Continuous DTP (btoc) __11.33" February 10, 2009
= DTW (btoc) _11.35' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 17 Slot Size (in) 0.010 Seal Interval 0-3
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down_*+2.48
Screen Type PVC Filter Interval 3 -17 . Development __Five well volumes
Screen Length 12' Seal Material Bentonite were removed following SOP-13

I = ol B
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o LIJ a2 = CLASS
(@] [ad )
o CL [(0'-2") Silty CLAY (CL) with sand and asphalt material, stiff, dark Slight odor
_| = brown, slight odor, slightly moist, loose Sample SB-14 (0-2)
26.3 (0-2) s taken 1510
E CH | (2 -17) Silty CLAY (CH), plastic, med. stiff, dark brown, slight Slight odor
_ 5/5 1 odor, slightly moist
40.0 : ;
S 35.3 | | 5' - Very stiff, slight odor Slight odor
| 716 ]
5/5 ||
Sample SB-11 (8-11%
— 8 taken 1545
299.0 (8-11) -
10 10' - Becomes softer with depth
: 11' - Gray with some staining, possible product odor, very moist to Possible product
_ ) wet (water level??) odor
1202.0 (11-13) |-
5/5
| 115.0 Sample SB-14
CHg
11080 | 22 ] 16' - 2" limestone stringer
17' - Hit limestone
_ 17' - Bottom of borehole (terminated due to refusal)
20—
25—

Page 1 of 1




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log
Soil Boring SB-15

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1304.58 ft North  1744311.59 ft East 1786179.51 ft
TopofCasing NA  water Level Initial \/NA Static WNA
Hole Depth 12.5ft  gcreen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
> . .
| Sos |0 o Description 5
te |oE|g25|2d 58 & £
;= oo (_8“ Sz|8 é g - a (Color, Moisture, Texture, Structure, Odor) uij -
- Geologic Descriptions are Based on the USCS.
0 Surface = Grass 1304.6

B Silty CLAY, dark brown, wood. i
i 1 aes | SB70 /// cL Yy ' ’ — 1304
i 1 °°° 0520 GRAVEL, road fill, tan/white/grey. i
2 |
B T GC — 1302
- - 146 E -
4] ~ CLAY, dark brown/grey, stiff, plastic, moist, odor, possible product, stain. | 1300
i 1 s At 5' becomes grey. i
— 6 — |
B T —1298
- - 197 -
— 8 CH B
B T — 1296
- - 45.9 -
— 10 — -
R - —1294
- - 45.2 -
12 7 A i
Z ] \ _At125LIMESTONE. grey. /1292
B | Refusal at 12.5' i
- 14 —] -
B T —1290
— 16 -
B T —1288
— 18 — -
B T — 1286
— 20 — -
R - —1284
— 22 — -
B T —1282




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

MWH

Drilling Log
Soil Boring SB-16

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1305.72 ft North  1744315.23 ft East 1786038.26 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth _14.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
- .
Sos Description 5
s_ | of| 888|289 55| 8 P 5 _
gE = qa SEg | EQ % o 1) S=
o~ Lo (.8“(;,“ 2|89 & - ) (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
0 Surface = Grass 1305.7
| | SB.16 Silty sandy CLAY wi/gravel, dark brown, medium stiff, loose, slightly moist. B
i - 342 | (0520 -
B - — 1304
- 2 — B
| 1 74 " CLAY, dark grey to black, soft, moist, plastic. -
B 4 ] /7 | — 1302
I | _SAND, black/grey, coarse grained, loose, poorly sorted, saturated. "
- 4 181 Norecovery. i A
- . SP SAND, black/grey, coarse grained, loose, poorly sorted, saturated, odor L 1300
— 6 ;Y/? " CLAY, dark brown/grey, stiff, plastic, moist. i
- - 153
g % 1298
i | ;// At 8' small gravel <10mm. -
S 4 150 //i? i
i ] / — 1296
| | ;// At 10' becomes medium soft, saturated. u
B 7 649 | sB-16 //? L
- i (10-12) 24 — 1294
— 12 — ;// L
= 4 328 / i
[ 4 % F1202
- | . LIMESTONEatt4. _ ___ __ _______ ___________ a
| | Refusal at 14'. B
i i —1290
- 1 6 — -
i i —1288
- 1 8 — -
i i — 1286
- 20 — -
B - —1284
- 22 — -
i i — 1282




Client

Borehole / Well Completion Log

_FElPaso Corporation ~ wellID

Project __Third Phase Investigation

SB-17
Project No. 1914351

Drilling Contractor_Below Ground Surface  completion Date __November 27, 2007 . 1744316.4
o Drilled by D. Freund Drilling Fluid -- Northing 1785910 2
= Logged By D. Bollenback Borehole Depth 15 Easftlng ov. (0 1308.2 .
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (f) 131152
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
t ' i ND February 10, 2009
S Sample Method 4" Core Sample Interval___Continuous DTP (btoc) : y 2y,
= DTW (btoc) _7.93' _ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 15' Slot Size (in) 0.010 Seal Interval
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +3-28
Screen Type pvC Filter Interval . Development __Five well volumes
Screen Length Seal Material Bentonite were removed following SOP-13
L
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
L~ o | — = CLASS
& o z
o CL [(0'-2") Silty CLAY (CL), dark brown, no odor, slightly moist, loose go odlorSB 17 (0-2)
| = ample SB- -
422.0 (0-2) 5 taken 1440
4/5 E CcH |(2 -5") CLAY (CH)with some silt, plastic, soft, dark brown, moist
] 95.0 B 3' - Coarse sand mixed in
S (4' - 5') No Recovery
5 NR NR 1
(RIS sp | (5 -6") SAND (SP), coarse, gray, odor, saturated Odor
12.0 G
[ CH | (6'- 15 CLAY (CH), plastic, stiff, brown / gray, odor?, saturated
— 1910 o
5/5 s
H o
—1 401.0 -8
10 1: 10' - Gray / green, med. soft to soft, odor Odor
—] 700.0 1]
| 5/5 N
794.0 1] CHg |13'- Limestone gravel and fragments
1 Sample SB-17
15_]1312.0 (14-15)[ . (14-15) taken 1500
15' - Limestone
_ 15' - Bottom of borehole (terminated due to refusal)
20—
25—

Page 1 of 1




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

MWH

Drilling Log
Soil Boring SB-18

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1304.79 ft North  1744423.12 ft East 1786179.51ft

Top of Casing NA

Hole Depth

Hole Diameter

Drill Co.

18.51t
2.0in

Below Ground Surface

Driller

D. Freund

Start Date 11/29/2007

Water Level Initial \/NA
Screen: Diameter
Casing: Diameter
Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Driller Reg. # KS 710

Completion Date 11/29/2007

Static W NA

NA Length NA Type/Size NA

NA Length NA Type NA

Log By _D. Bollenback
Checked By _N. Day

> . .
- ~| o |2F ¢ * Description 5
Se |o5|ses|8gd 58 & | g
a o S SE|S b & - ) (Color, Moisture, Texture, Structure, Odor) °
- o Geologic Descriptions are Based on the USCS. -
N Surface = Grass 1304.8
| 0 | B8 2" of brown clay, then FILL, gravelly clay, tan/white/brown, loose, moist. -
B - 230 |(0.5-2.0) _— 1304
[ > N " Silty CLAY, black to dark grey, soft, plastic, odor, very moist to saturated, |
| a sand zones. -
—1302
B 7 760 | sp-18 L
B T (2-4) L
4 TNotecovery. T T T T T T T T T TT T TToo i
| Jd ... -9 —1300
| | 315 Silty CLAY, black to dark grey, soft, plastic, odor, very moist to saturated, -
L 5 — sand zonres. A
- - T"ofGRAVEL. JLr
= - 170 CLAY, brown, stiff, plastic, odor, slightly moist, to very moist, __ 1298
8 —| i
i 1 145 1296
— 10 _At10'silty, oxidation staining, black stains. /L
B 7] CLAY, slightly silty, brown, soft, plastic, slight odor, saturated. L1204
F 1 193 | sB-18 At 10.5' becomes grey. L
B 1 (10-12) B
— 12 — i
| les!| W40 | — 1292
| | CLAY, grey/brown, stiff, plastic, oxidation stains, moist, slight odor. -
147 TNotecovery. T T T T T T T T TTTTTToo i
| 4l g —1290
| 1 70 CLAY, brown/grey, stiff, plastic, slight odor, oxidation stains, few black -
| | stains, moist. -
16 L
i ] —1288
B 1 82 i
B 18 ] At 18-18.5' gravel pieces. +
. - At 18.5 weathered LIMESTONE, grey. /1286
B ] Refusal at 18.5' B
— 20 — i
- i 1284
— 22 — i
- i 1282
— 24 — I




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

MWH

Drilling Log

Soil Boring SB-19

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1304.90 ft North  1744426.76 ft East 1786038.26 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth _13.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA

Drill Co.

Below Ground Surface

Driller

D. Freund

Start Date 11/29/2007

Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Log By _D. Bollenback

Checked By _N. Day

Driller Reg. # KS 710
Completion Date 11/29/2007

> . .
~| §og |2g ¢ Description c
e |oE| 225 (28 55 8 ie
;= oo (_g“ 82|88 g - a (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
N Surface = Grass 1304.9
| 0 | / cL Silty sandy CLAY w/gravel, loose, slightly moist. L
SB-19 N |
- - 1355 | (0.5-2.0) —E AN T T e S ——— —— — — — — — 1304
| | ?*Y/ Silty CLAY, dark grey to black, soft, plastic, saturated, odor L
CL
- 2 ] ok i
i 1 s 1o % o ~ Silty CLAY, grey/brown, stiff, moist, odor, black stains, oxidation stains. | 1302
i i e W i
B 4 | No recovery. L
- 1 12.8 T AT AN T T T e T T . T e o T T o T T —————————_1300
| | / CLAY, slightly silty, grey/brown, stiff, plastic, odor, black stains, oxidation L
L 6 — % stains. L
_ ] % i
» - 764 ﬂ// —1298
8 % At 8' medium stiff. C
= - 255 % cL — 1296
— 10 7 % At 10' few limestone fra _
B | gments, odor. L
5 4 252 % —1294
[ 12 1 700 % At 12" product showing (dark brown), stiff to medium stiff. -
i i $B-19 gd At 12.5' limestone gravel stringer, clay is soft, odor. L 1092
(12-13) A~ — __ T —— L —
B - Refusal at 13 -
— 14 — i
B 4 —1290
— 16 — i
B 4 —1288
— 18 i
B 4 — 1286
— 20 i
- . —1284
— 22 i
B 4 —1282
— 24 — -




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log

Soil Boring SB-20

Page: 1 of 1

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1308.88 ft North  1744423.95 ft East 1785910.19 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth _15.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/28/2007 Completion Date 11/28/2007 Checked By _N. Day

c —| o |e g ¢ U, s

k= QE| & gc gz €9 | © T

;= oo (_g“ & E & é g - a (Color, Moisture, Texture, Structure, Odor) uij -

- Geologic Descriptions are Based on the USCS.
0 Surface = Concrete 1308.9

= . Concrete. _ _ _ _ _ ___ ___ ____ _____________ T
L ] ue7 | 0529) Concrete rubble and gravel. T T T 1308
- . FILL, gravel, road base, white/tan, loose, wood chips, wet, slight odor I
- 2 — -
B _ — 1306
R ~Siity CLAY wigravei, brown to green, soft, plastic, moist to very moist. i
B 4 20 CH _— 1304
— 6 ?Y*/ " CLAY wigravel, black, sfiff, plastic, odor. L
i 4 45 / cL —1302
[ ] “ew o\ L
g — B0 % Silty CLAY, brown, stiff, plastic, moist, odor. L
B 1 (8-10) / B
- 1 762 % o 1300
B 10 ] % At 11' becomes soft. L
_ 1 os0 el o L 1298
[ ] % CLAY, grey/green, soft, plastic, odor. L
— 12 — i
_ 1 % o 1206
N 14—_ 106 A4 —— e ——— —— — — — — — — — — — — — — — — B
| | / oL CLAY, brown/grey, w/limestone fragments. L
B 4 A e — 1294
| | End of boring = 15' L
— 16 — i
B _ —1292
— 18 — i
B _ —1290
— 20 i
B _ —1288
— 22 — i
B _ — 1286
— 24 — -




Drilling Log
Soil Boring SB-21

@ mwH

ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1311.60 ft North  1744524.45 ft East 1785788.40 ft
Top of Casing _NA Water Level Initial \/NA Static W.NA
Hole Depth 5.0ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/28/2007 Completion Date 11/28/2007 Checked By _N. Day
> . .
Sos ) Description 5
£o | 02| 88E|3Y 25| 8 P 2.
e€ |2g| 358|588 3| g Color, Moisture, Texture, Structure, Od 5
e =| SBE|BY & 5 (Color, Moisture, Texture, Structure, Odor) g
- Geologic Descriptions are Based on the USCS.
0 Surface = Grass 1311.6
| | SB.21 Silty sand, clay, gravel FILL, brown, loose, slightly moist. :
i ] (05-20) " Silty CLAY, soft to medium stiff, few gravel zones, plastic, moist. [ 310
2 |
i ] cL i
B T SB-21 -
= — (2_4) _ 1 308
4 — '/ |
L _ Weathered LIMESTONE grey, T
B _ Refusal at 5' L1306
— 6 — |
B - —1304
— 8 — |
B 7] —1302
— 10 — -
B 7] —1300
— 12 — -
B 7] —1298
— 14 — -
B 7] —1296
— 16 — -
B - —1294
— 18 — -
B 7] —1292
— 20 -
B 7] —1290
— 22 — L
B 7] —1288




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

MWH

Drilling Log

Soil Boring SB-22

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1304.89 ft North  1744524.85 ft East 1786188.09 ft
Top of Casing _NA Water Level Initial Y/NA Static WNA
Hole Depth 20.0ft  gcreen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA

Drill Co.

Driller

Below Ground Surface

D. Freund

Start Date 11/29/2007

Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Log By _D. Bollenback

Checked By _N. Day

Driller Reg. # KS 710
Completion Date 11/29/2007

>
~| ceow |eg o s
£e |o%| 825 |2d 52| 8 fe
;= oo (_g“ 82|88 g - 3 (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -

N Surface = Gravel 1304.9
| 0 SB.22 Road base, gravel w/fines, some clay, white/tan. L
- 1611 (0_5:2_0) — 1304
B > ;’/? " CLAY wigravel, black, soft, piastic, very moist to wet, sfrong odor. ~ n
i cL i
- 1960 | sp.22 7 . —1302
| (2.4) /i/; At 3' no gravel. -
4 TNotecovery. T T T T T T T T T TT T TToo i
- 1785 S R TR S B S S T e — = — — — 1300
| Q*’/ o CLAY, slightly silty, black, soft, plastic, wet, strong odor. L
~ 6 222 il i
- 1152 Red fragments, possibly brick, tar holding pieces, strong odor. {1298
B % CLAY, brown/grey, stiff, plastic, moist, odor. -
- 8 % CL -
- 24.5 B
L / ___________________________________ —1296
| No recovery. L
[ 10 s ~CLAY, slightly silty, brown/grey, stiff, piastic, slightly moist, sight odor, |-
B 555 é oxidation and black stains. L1204
— 12 % cL .
I a8 é 1292
A T oL | CLAY, brownlgrey, soft fo medium Stff, plastic, wet, odor. i
B ’ R 1290
| No recovery. L
[ 16 ;’*/ ~CLAY, brown, soft, saturated, siight odor, product (black), oxidation stains. |-
B 673 | sgoo / - 1288
- (16-18) ;// i
[ 18 ;// ct At 18' limestone fragments. L
B 136 ?**// — 1286
— 20 . _At20 weathered LIMESTONE, grey. qn
i End of boring = 20' L 1084
— 22 i
B —1282
— 24 i
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MWH

Project El Dorado Refinery - Third Phase Env. Investigation

Drilling Log

Owner EPME-PC

Soil Boring SB-23

Page: 1 of 1

COMMENTS

Location El Dorado, KS Project Number 1914029
Surface Elev. 1306.76 ft North  1744528.48 ft East 1786046.84 ft

Top of Casing _NA Water Level Initial Y/NA Static WNA

Hole Depth _14.0 ft Screen: Diameter NA Length NA Type/Size NA

Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA

Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA

Driller _D. Freund
Start Date 11/29/2007

Driller Reg. # KS 710
Completion Date 11/29/2007

Log By _D. Bollenback

Checked By _N. Day

>
~| ceow |eg o s
fe |2E| 5eE (3] 58 & Se
;= oo (_g“ 82|88 g - ) (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
N Surface = Grass 1306.8
| 0 | / Sandy silty gravelly CLAY w/rubble, dark brown, loose, no odor, slightly =
_ 1 g4 | 382 O e | moist — 1306
(0.5-2.0) / / |
B > ] s " Silty CLAY, black, sticky, plastic, medium soft, odor, mery moistto” -
| N /ﬂ/; CL saturated, gravel <40mm. =
| ]l ! e —1304
| | No recovery. -
4 — :
i T R N —1302
| | 15.2 //r/ CLAY, slightly silty, brown, stiff, plastic, odor, moist, oxidation stains. =
— 6 % K
—1300
- - 406 / L
B 8 ] % At 7.5' medium soft. -
i ] % [ 1208
- 1 229 | gpo3 / CL
7 I
B 1 (8-10) B
— 10 % i
i ] —1296
= H 175 % -
L 12 % i
i 1 o /,? [ 1204
B 7 SB-23 WY VT | TCLAY arev soft odor | Mesfone aravel T T T T T T T T T~ L
| | (12.14) / /Y./ oL CLAY, grey, soft, odor, limestone gravel. i
- 14 At14'weathered LIMESTONE, grey. _ _ _ _ _ _ _ ___________ 't
| | Refusal at 14' —1292
[ 1 ] [
i ] — 1290
HPP [
i ] — 1288
HPY. [
i ] — 1286
— 22 — i
- i 1284
— 24 — i
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@ mwH

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS

Drilling Log
Soil Boring SB-24

Page: 1 of 1

Location El Dorado, KS

Project Number 1914029

Surface Elev. 1309.64 ft

Top of Casing NA

Hole Depth 3.01t

Hole Diameter 2.0 in

North  1744529.67 ft East 1785918.77 ft

Water Level Initial \/NA Static WNA
Screen: Diameter _NA Length NA Type/Size NA
Casing: Diameter _NA Length NA Type NA

Drill Co. Below Ground Surface

Drilling Method Direct Push (Geoprobe) Sand Pack NA

Driller _D. Freund

Start Date 11/28/2007

Driller Reg. # KS 710
Completion Date 11/28/2007

Log By _D. Bollenback
Checked By _N. Day

- L
s |oel| 8es ek g _ 2 Description 5 _
S€ |Fa| 58 |8 83 | 2 . 52
o] & R SE|8 5 & > (Color, Moisture, Texture, Structure, Odor) °

- o Geologic Descriptions are Based on the USCS. -
0 Surface = Grass 1309.6
| | SB.24 /| /*’/ oL Gravel, silt, sand, clay, loose, slightly moist. :

i 1 28 |©0520) 2 ~CLAY, blackigrey, soft, plastic, moist, slight odor, grey areas have black [

L 5 % oL staining, gravel. — 1308

[ i 4 i

[ i . M3 Concrete. a

L4 Refusal at 3' — 1306

B T —1304

- 6 —] |

B T —1302

- 8 —] |

B T —1300

- 1 0 —] -

B T —1298

- 12 —] -

B T — 1296

- 14 —] -

B 4 —1294

- 1 6 —] -

B T —1292

- 1 8 —] -

B T —1290

- 20 —] -

B T —1288

- 22 —] -

B T — 1286




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

MWH

Drilling Log
Soil Boring SB-25

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1305.02 ft North  1744630.24 ft East 1786188.09 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth _13.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method _Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/29/2007 Completion Date 11/29/2007 Checked By _N. Day
- .
| Sos |0 o Description 5
fe [oF| 2555 B2 | ¢ ie
;= 0o (_g“ Sz|8 é g - a (Color, Moisture, Texture, Structure, Odor) uij -
- Geologic Descriptions are Based on the USCS.
0 Surface = Grass 1305.0

| | SB.25 Gravel, sand FILL, white/tan, clayey zones. B
- 1 212 |(0.5-2.0) — 1304
[ o, At15becomesblack _ _ _ _ _ _________________ |
B ] & Silty CLAY, dark brown to black, soft to medium soft, plastic, odor, very o
i 1 197 % moist. —1302
- 4 —] % CL -
B 7 2420 % \ —1300
[ ] SB-25 / At 5', black, strong odor. i
[ 5 _ (4-6) g < T -
i i s oL CLAY, brown, stiff, plastic, moist. i
- - 1915 i e T e e — — 1298
i § _Red fragments, possibly brick, bounded by tar, wet, odor. I
L 8 — ;V/? CLAY, brown, stiff, moist, oxidation staining. o
- 1 189 % 1296
[ 10 ] o [
| | % At 10', gravel, slight odor. B
- 1 136 % 1294
— 127 ~Weathered LIMESTONE and grey ciay, wef, sight odor. i
-] TRefusalat1y T T T T T T T T T 1292
— 14 — -
B . —1290
- 1 6 —] -
B . —1288
- 1 8 —] -
B . — 1286
- 20 —] -
B - —1284
— 22 — L
B . —1282




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log

Soil Boring SB-26

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 19714029
Surface Elev. 1309.15 ft North  1744628.40 ft East 1785925.45 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth 8.0ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/28/2007 Completion Date 11/28/2007 Checked By _N. Day
>
~| ceow |eg o s
fe |8 | €25 (8] 53| 8 5
&~ | ra (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) e
- o Geologic Descriptions are Based on the USCS. -
L 0 Surface = Grass 1309.2
s - ~AJl 6P b Asitybrowntopsoll. AN
B . (OSE-ZZ%) ?}*// \__C';r_"’lv_el_________T ____________________ | _—1308
s B / L CLAY, black, very soft, plastic, odor, wet. B
— 2 — 155 é -
i ] “Norecovery. T T T T T T T T T T — 1306
- 4 —] |
i ] % " CLAY, brown, soft, plastic, wet, odor. ~ T 7 — 1304
CL I
-6 2/ B
i 1 Yo L _Weathered LIMESTONE, grey, hard,odor. _I
B _ .//Y./ cL CLAY, brown, medium stiff, plastic, moist, odor. __1302
- 8 ] _At®LIMESTONE, grey,odor. __ __________________ T
| | Refusal at 8' B
—1300
- 1 0 — -
B N —1298
- 1 2 — -
B N —1296
— 14 — -
B . —1294
- 1 6 — -
B N —1292
- 1 8 — -
B N —1290
- 20 — -
B N —1288
- 22 — -
B N — 1286
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@ mwH

Drilling Log

Soil Boring SB-27

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 19714029
Surface Elev. 1307.17 ft North  1744632.65 ft East 1786049.29 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth _15.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/29/2007 Completion Date 11/29/2007 Checked By _N. Day
- .
Sos Description s
%.:? oF % %‘ g %2 E =% 8 P 2 =
o E = a sEao |EY % o »n . ‘;’ =
o~ Lo (.8“(;,“ 2|89 & - ) (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
0 Surface = Concrete 1307.2
[ i /’{/ : _Concrete. s
B 1 997 | 0.590) //:ﬂ Siity CLAY, black, soft, plastic, wet, odor. [ 306
n . / CL
__ 2 __ 182 /*; T AN A\Z LT T Ty Y B T P T T P e Py i
: i AA] L | Silty CLAY, brown, medium stiff to stiff, plastic, moist, odor, black stains. _ T
B _ No recovery. B 1304
— 4 — -
i 7 s02 3(5-2)7 //*Q " CLAY, brown, medium stiff to stiff, plastic, moist, odor, black stains. — 1302
5-7 -
— 6 % -
- 4 271 % cL 1300
— 8 -
- -1 54.6 é -
i i No recovery. — 1298
— 10 7 % TGLAY, brown, stiff, plastic, moist, sightodor, T T T~ -
i 7 190 % — 1296
B 12 7] Z cL At 12" saturated, oxidation stains, some gravel. -
i 11 % — 1294
— 14 — s “NoTecovery, T T T T T T T T T T i
B i ry.
. i  Limestoneatts. _ _ ___ __ __________________ /1292
L 16 Refusal at 15 i
i ] —1290
- 18 — -
i ] —1288
- 20 — -
i ] — 1286
- 22 — -
. ] 1284




Drilling Log
Soil Boring SB-28

@ mwH

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1311.121#t North  1744727.89 ft East 1785792.07 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth 3.0ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA

Drill Co. Below Ground Surface
Driller _D. Freund
Start Date 11/28/2007

Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller Reg. # KS 710 Log By _D. Bollenback
Completion Date 11/28/2007 Checked By _N. Day

ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

- .
| Sos |0 o Description 5
fe |oE| E2E (2 52 & £
;= oo (_g“ Sz|8 é g - a (Color, Moisture, Texture, Structure, Odor) uij -
- Geologic Descriptions are Based on the USCS.
0 Surface = Gravel
i i SR _Topsoll, gravel. ]
B 4 14 (555_'22%) g Silty CLAY, brown, stiff, plastic, slightly moist, slight odor, black stains. L 1310
i i cL B
2 % |
- 4 08 / L
Z i _At3'LIMESTONE, grey, crystaline. 1308
L 4 Refusal at 3' B
§ B — 1306
— 6 — |
B - —1304
— 8 — |
§ B — 1302
— 10 -
§ B — 1300
- 12 —] -
§ B —1298
— 14 — -
§ B — 1296
- 1 6 —] -
B - —1294
- 1 8 —] -
§ B —1292
- 20 —] -
§ B —1290
- 22 —] -
§ B —1288
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MWH

Drilling Log

Soil Boring SB-29

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1305.22 ft North  1744728.29 ft East 1786188.77 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth _12.0 ft Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback

Start Date 11/30/2007

Completion Date 11/30/2007

Checked By _N. Day

>
_ SOF L c
e |oF| 225 (28 55| 8 ie
;= oo (_8“ 82|88 g - a (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
N Surface = Gravel 1305.2
| 0 | SB.29 Silty CLAY mixed with road base gravel, red brick, sand, or other man-made o
- substance mixed in, loose, slightly moist. I
i i 14.5 | (0.5-2.0) CL onty — 1304
[ 2 ] s " CLAY, dark brown/grey, medium soft to stiff, plastic, moist, odor, oxidation [
| 1 182 % and black stains. B
/ —1302
B — ;I// CL |
- 4 —] B
[ i V) I -
| | 429 / CLAY, brown, stiff, plastic, slightly moist, odor, black stains, few gravel —1300
L 5 — ;i// pieces ~10mm, black stains. B
- i //ij -
i i 629 3(2_82)9 ;// —1298
B 8 ] % cL At 8' moist, slight odor. -
B 7 435 | sB-29 é — 1296
B 1 (8-10) L
B 10 ] 4 At 10" stiff to soft, gravel, odor. -
i 1M 274 oL | CLAY wiimestone, grey, soft, plastic, very moist, odor. —1204
N/ B
— 12 _ At12LIMESTONE. It
| | Refusal at 12' B
i ] —1292
— 14 — Z
i ] — 1290
[ 16 ] [
i ] — 1288
[ g ] [
i ] — 1286
[ 0 ] [
- i 1284
[ 5 ] [
i ] — 1282
— 24 — -




Borehole / Well Completion Log

Client _ElPaso Corporation ~ WellID SB-30
Project __Third Phase Investigation ~ Project No. 1914351

Dr||||ng Contractor BelOW Ground SU I’face Comp|etion Date NOVember 28Y 2007 . 1744731 9
o Drilled by D. Freund Drilling Fluid - Northing 1786050 5
= Logged By D. Bollenback Borehole Depth 13 Easting 1308.2 .
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (ft) 131113
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
¢
E— Sample Method __4" Core Sample Interval___Continuous DTP (btoc) _ND____February 10, 2009
5 DTW (btoc) 5.06' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 7 Slot Size (in) 0.010 Seal Interval 0-2
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 1 Filter Material 12/20 Silica Sand Stick-up/down +?-91
Screen Type pPvC Filter Interval 2'-7 . Development __Five well volumes
Screen Length 3 Seal Material Bentonite were removed following SOP-13
z g |ag| =
&g % O < % o SOIL / ROCK DESCRIPTION REMARKS
a |~ | =
cement (0" - 1') Cement
% g%;s;gg,; (1' - 3) SAND (SP), med. to coarse grained, tan turning black with Sample SB-30 (1-3)
7| o s depth, odor in black zone, moist, loose, (fill) taken 1530
122 | 4/5 | (1-3) b=l 525505
8 P Odor

173 (3' - 13') CLAY (CH), plastic, stiff, black, very moist

(4' - 5') No Recovery

5'- Some sand, coarse Odor
_ - Sample SB-30 (5-7)
325 (5-7) o 6' - Olive / brown, odor taken 1550
~7' - Saturated Sample SB-30 (7-9)
] 5/5 o taken 1610
57.0 (7-9) |-
10— 27.5 10' - Silty, brown, odor Odor
] 3/3
11.0 12' - Limestone rubble

13' - Limestone, weathered, hard, gray
| 13' - Bottom of borehole
15—
20—
25—

Page 1 of 1




Drilling Log
@ MWH Soil Boring SB-31
Page: 1 of 1

Project _EI Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029

Surface Elev. 1309.53 ft North  1744733.12 ft East 1785922.45ft

Top of Casing _NA Water Level Initial \/NA Static WNA

Hole Depth 5.0ft  screen: Diameter NA Length NA Type/Size NA

Hole Diameter _2.0in  Casing: Diameter _NA Length NA Type NA

ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

Drill Co. Below Ground Surface

Driller _D. Freund

Start Date 11/28/2007

Drilling Method Direct Push (Geoprobe) Sand Pack NA

Driller Reg. # KS 710 Log By

Completion Date 11/28/2007

D. Bollenback

Checked By _N. Day

- L
o —_ c
s a2 ‘% %Eig %Ei% é o | 2 Description §_
8= |8 28 £ 39 §-° g (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
0 Surface = Grass 1309.5
_ | YV 6M]| — Topsol, sitt, sand, gravel. I
L %07 | 0520 6C | Gravel FILL, whiteftan, <40mm. —— — — — —__ _ """ _ """ 1
- . ///}/? Silty CLAY, brown, medium soft to soft in zones, plastic, odor, black stains. — 1308
- 2 — / -
- + 104 % CL -
- . / — 1306
B 4 I Q//; At 4' some limestone gravel. i
- i _AtS'LIMESTONE, grey, wet, odor. -
L 5 Refusal at 5' B 1304
B T —1302
- 8 — -
B T —1300
— 10 — L
B T —1298
— 12 — L
B T — 1296
- 14 — -
B 4 —1294
— 16 — L
B T —1292
— 18 — L
B T —1290
— 20 — L
B T —1288
— 22 — L
B T — 1286




Drilling Log
@ MWH Soil Boring SB-32
Page: 1 of 1

ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1314.71 ft North  1744899.93 ft East 1785567.73 ft
TopofCasing NA  water Level Initial \/NA Static W.NA
Hole Depth 7.0ft  Screen: Diameter NA Length NA TypelSize NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/30/2007 Completion Date 11/30/2007 Checked By _N. Day
> . .
| Sos |0 o Description 5
£- |oE| 522 |2Y 59| 8 Se
&= |ag 28 £ &9 5 a (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
0 Surface = Grass 1314.7
| | sB.32 CLAY, slightly silty, brown, stiff, plastic, slightly moist, odor, black stains. o
R —1314
B -1 37.8 [(0.5-2.0) o
i 1 197 _— 1312
— 4 — i
: : —1310
| | 320 S(B-3)2 At 5' becomes soft, very moist to wet, limestone gravel. I
4-6 -
[ 6 [ " Weathered LIMESTONE wiclay, grey, wet, odor, clay is plastic. -
’ —1308
i ] " Refusalat7” T -
- 8 — -
: : —1306
— 10 — -
: i 1304
PP i
: : —1302
P i
: : —1300
HP i
: : —1298
PP i
: : —1296
HPY i
: : —1294
HPY i
: : —1292
— 24 — -




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log

Soil Boring SB-33

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 19714029
Surface Elev. 1315.49 ft North  1745391.96 ft East 1785603.22 ft
Top of Casing _NA Water Level Initial Y/NA Static WNA
Hole Depth 4.0ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback

Start Date 11/30/2007

Completion Date 11/30/2007

Checked By _N. Day

>
o —_ c
s_ | oF| £8%(8Y £0 | 8 S _
o€ [za| 5Es|E] &3 | @ , 53
o] & R Sz (8 & > (Color, Moisture, Texture, Structure, Odor) °
- o Geologic Descriptions are Based on the USCS. -
0 Surface = Grass 1315.5
- - A4) CL | Gravelly sandy CLAY, very silty, brown, loose, dry. A
B 4 24 (555_'23%) ﬂ// Silty CLAY, brown, stiff, plastic, slightly moist, no odor, oxidation stains
. - % o 1314
i 1% s SN ~_Weathered LIMESTONE, grey, broken, powdery, noodor. _ | 4345
L 4 AAA] CL ‘\CLAY, slightly silty, brown, soft to medium soft, plastic, moist, no odor.
B R \ Limestoneat4. _
= - Refusal at 4'
- - 1310
- 6 —
- - —1308
- 8 —
- - —1306
n i —1304
- - —1302
- - —1300
- - —1298
- - —1296
- - —1294
- - 1292




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

Drilling Log

M W H Soil Boring SB-34
Page: 1 of 1

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1314.92 ft North  1745405.03 ft East 1785747.21 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth 6.0ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 11/30/2007 Completion Date 11/30/2007 Checked By _N. Day

< = Sg_a 2f ¢ | o Description 5

g€ | 25| SE5|E9 88| . sE

a el g SE|S 8 & ) (Color, Moisture, Texture, Structure, Odor) u%

- Geologic Descriptions are Based on the USCS.

0 Surface = Grass 1314.9
! i} A2 _CLAY wigravel, orange, hard, dry, oxidation stains, noodor. _ ___ -+
L ] 45 |50 44| Sity CLAY, brown, siif, sightly moist, oxidation & black stains. "~ 1314
- . j//? CLAY, brown/grey, stiff, slightly moist, oxidation & black stains. -
- 2 — / -
i 7 46 | sB-34 % —1312
- ] (4-6) ] c -
-4 % :
R 41 36 / . . . . . —1310
| 1 At 5' becomes medium stiff to medium soft, slight odor. L
- _ Va4 L
— 6 7 _At6 weathered LIMESTONE, grey, moist. an
| | Refusal at 6' 1308
- 8 — =
R - — 1306
— 10 — i
= - — 1304
— 12 — B
= - — 1302
— 14 — -
R - — 1300
— 16 — i
R - —1298
— 18 — i
= - — 1296
— 20 i
= - —1294
— 22 — B
R - —1292
— 24 — -




ELPASO-SB ELDORADO-LOGS.GPJ MWH IA.GDT 8/3/09

@ mwH

Drilling Log

Soil Boring SB-35

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Location El Dorado, KS Project Number 1914029
Surface Elev. 1316.69 ft North  1745549.02 ft East 1785608.30 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth 6.0ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 2.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Direct Push (Geoprobe) Sand Pack NA
Driller _D. Freund Driller Reg. # KS 710 Log By _D. Bollenback

Start Date 11/30/2007

Completion Date 11/30/2007

Checked By _N. Day

>
~| ceow |eg < s
fe |oE| 58E (3] 58 & 5
;= oo (_g“ 82|88 g - a (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -

N Surface = Gravel 1316.7
-0 7 2] GC | GRAVEL, black, <40mm, some clay, verysity. _T
B 4 24 (OSSB_'ZS%) A cL Very silty CLAY, dark brown to black, sandy, loose, dry, slight odor, —1316
L o g% oddaon. ST
— 2 — % CLAY, brown, stiff, plastic, slightly moist, slight odor, oxidation & black |
- - stains. |
i 1 as % 1314
» - / CL -
-4 % i
i ] / —1312
| | 21 3(5-2)5 At 5' becomes medium soft, some limestone gravel. B

§ AN L
— 6 ] |__At6'weathered LIMESTONE, grey, wet. _ -
B | Refusal at 6' —1310
— 8 Z
i ] — 1308
[ 10 [
i ] — 1306
— 12 Z
- i 1304
— 14 — Z
i ] —1302
[ 1 ] [
i ] — 1300
HPP [
i ] —1298
HPY. [
i ] — 1296
— 22 — Z
- i 1204
— 24 — i




Client

Borehole / Well Completion Log

_FElPaso Corporation ~ wellID

Project __Third Phase Investigation

SB-36

Project No. 1914351

Dr||||ng Contractor BelOW Ground SU I‘face

Completion Date

December 3, 2007

o Drilled by D. Freund Drilling Fluid - Northing gg;’ggis
= Logged By D. Bollenback Borehole Depth ___19' Easting :
O Drill Rig Geoprobe Borehole Dia. 2" Surface Elev. (ft) 1292.0
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (fty _1294.58
[}
= Sample Method __4" Core Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _5.88' _ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 19 Slot Size (in) 0.010 Seal Interval 0-3
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. . Filter Material 12/20 Silica Sand Stick-up/down_*+2.55'
Screen Type PVC Filter Interval 3 -19 . Development __Five well volumes
Screen Length 15' Seal Material Bentonite were removed following SOP-13

I = L_IlJ -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w |JdZ| =2 CLASS
(@] [ad )
o CL [(0' -3 Silty CLAY (CL), dark brown, moist, (grass, tree roots at Sample SB-36 (0-2)
—1 23 1.5/3 | (0-2) -‘§ 1.5' bgs) taken 1610
_ b (1.5" - 3') No Recovery
NR | NR @
B CcH | (@' -19) Silty CLAY (CH), plastic, soft, dark brown, no odor, wet No odor
-1 1.9 2/2
S 5' - Med. soft, black staining, very slight odor, wet to moist Very slight odor
— 31
] 3/5
2.7
(8' - 10') No Recovery
] NR NR
10 10' - Med. stiff, dark brown / gray, black oxidation staining, slight Slight odor
— 89 odor, moist
] 3/5
122.0
(13' - 15") No Recovery
] NR NR
15 15' - Slightly silty, dark brown / brown, very slight odor, very moist Very slight odor
| 327
4.3/4.3
1 13.2
53-8 19' - Limestone, weathered, gray / yellow, black staining, odor Odor
20— 19.3' - Bottom of borehole terminated due to refusal)
25—

Page 1 of 1




Borehole / Well Completion Log

Client _ElPaso Corporation ~ WellID SB-37
Project __Third Phase Investigation ~ Project No. 1914351

Dr||||ng Contractor BelOW Ground SU I’face Comp|etion Date Decembel’ 3, 2007 .
. D.F d - . Northmg 1744036.8
@ Drilled by . Freun Drilling Fluid Sl Easti 1786769.9
= Logged By D. Bollenback Borehole Depth __14.1 asf'”g 12050
O Drill Rig Geoprobe Borehole Dia. 2 Surface Elev. (f) 1297 77
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (ft) :
¢
'S Sample Method___4' Core Sample Interval___Continuous DTP (btoc) _ND___February 10, 2009
= DTW (btoc) _5.45' _ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 14.1° Slot Size (in) 0.010 Seal Interval 0-3
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 1 Filter Material 12/20 Silica Sand Stick-up/down +?-76
Screen Type pPvC Filter Interval 3 - 14-1. Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
L~ o | - = CLASS
& o =
o 20' -0.5' SiltPI CLAY\;CLh stiff, dark brown, wet, loose, (gras,s?1 .
| = 0.5' - 14") Silty CLAY (CH), plastic, stiff, dark brown, very slight Very slight odor
2.7 (0-2 s odor, moist, (rootlets) Sample SB-37 (0-2)
b taken 1510
2 2' - Soft, odor, wet Odor
—] 5/5 ]
1481.0
B 4' - Med. stiff, Sample SB-36 (4-6)
5—] 1] taken 1545
1531.0 @-6) |-[]
;: 6' - Odor Odor
— 184.0 H
5/5 i
] 148.0 HE
10 *:‘ 10' - Med. stiff to stiff, brown with black staining, odor, moist Odor
] 7410 |
4.1/4.1 ]
~| 752.0 B
I 13.5' Some limestone gravel
308.0 14' - Limestone, gray / yellow, odor, wet Odor
15— 14.1' - Bottom of borehole (terminated due to refusal)
20—
25—

Page 1 of 1




Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-38

Project No. 1914351

Dr||||ng Contractor BeIOW Ground SU I’face

December 3, 2007

Completion Date

o Drilled by D. Freund Drilling Fluid - Northing gggggg'g
= Logged By D. Bollenback Borehole Depth ___20.8' Easting :
O Drill Rig Geoprobe Borehole Dia. 2" Surface Elev. (ft) 1304.8
Drilling Method ___Direct Push (Geoprobe) TOC Elev. (fty _1307.58
[}
= Sample Method __4" Core Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _12.8' _February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 20.8' Slot Size (in) 0.010 Seal Interval 0-3
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. . Filter Material 12/20 Silica Sand Stick-up/down__*+2.76'
Screen Type PVC Filter Interval 3 - 20-3' Development __Five well volumes
Screen Length 15' Seal Material Bentonite were removed following SOP-13

I = L_IlJ -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u a2 = CLASS
(@] [ad %)
o CLg [(0'-5) Silty to very silty CLAY (CL) with some gravel, brown, Sample SB-37 (0-2)
| = slightly moist to dry, (rootlets) taken 1350
2.2 (0-2) 5
] 3.5/5 E % 2' - Soft to hard, dark brown to black, odor, moist to wet Odor
—1178.0 1
] L (3.5' - 5') No Recovery
NR NR ]
S . CHg (5' - 6.5") Silty CLAY (CH) with some gravel, plastic, hard to med. Very slight odor
1.4 s stiff, dark brown, slight odor, dry to slightly moist
_ i ‘\ cL |(6.5'-17.5) Silty CLAY (CL), stiff, brown / red, black staining, no No odor
1.8 odor, moist
5/5 .
-1 21 i
132 e ~11' - Soft, very moist
_ 3/5 5
2.1 @
R (13' - 15') No Recovery
1 NR | AR |
15 15' - Very moist to wet
— 3.0
] 3/5 -
28 CLg |17.5 -Limestone gravel
% (18' - 20") No Recovery
- NR | NR |
20 | o [ LS |20 -Limestone, weathered, gray, odor wet Odor
101.0 10.8/0.8 AT I
— 20.8 - Bottom of borehole
25—

Page 1 of 1




Client

_FElPaso Corporation ~ wellID

Borehole / Well Completion Log

Project __Third Phase Investigation

SB-39

Project No. 1914351

Drilling Contractor AEI Completion Date __January 9, 2009
g, Charles Clark i e -- Northing 1744357.9
@ Drilled by Drilling Fluid )
= Logged By rad barton Borehole Depth Surface Elev. (o 1300.5
O Drill Rig Failing-6 Borehole Dia. 83/4 urface Elev. (ft) ==
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
@ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) - Slot Size (in) - i Seal Interval
Casing Type - Backfill Material __Bentonite Grout Surface Seal
— Casing Joints i Backfill Interval 0'-20 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down
Screen Type - Filter Interval i Development
Screen Length - Seal Material i
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o |.u — = CLASS
& @ z
N i 0' - 5") No Recover Started drilling 0800
| Y@é\\ Fill uttin)gs - Black tar¥|ike clay material, soft, strong HC odor, wet to 9
/\\<\> very moist
_ R
SRZS
| NR NR (24) \\\\\\t PID = 89.6 from cuttings gtron? HSC o?’dgo(r2 )
-4 S ample SB- -4
_ é\\//i/é from cuttings
VA
5 Y2 : i ) :
oM | (5'-5.5) Silty GRAVEL (GM) with minor black HC stained clay
25.2 4-6 cL (5.5' - 10") Lean CLAY (CL), med. plasticity, very stiff, no dilatancy, No odor
high toughness, black to dark brown, no odor Sample SB-39 (4-6)
2.4 5.5'to 6.5' - minor gravels
4.2/5 | (6-8) Sample SB-39 (6-8)
1.0
=}
0.5 (8-10) 2 Sample SB-39 (8-10)
U.o o (9.2' - 10') No Recovery
10 NR NR 2 ) . L .
c 7 CL/CH| (10" - 19.75") Lean / Fat CLAY (CL/CH), transitions into med. to high
0.6 ] plasticity, med. stiff
(10-12) S Sample SB-39
0.2 @ (10-12)
0.0 4.7/5
(12-14) Sample SB-39
0.0 (12-14)
no 14' - Very moist
15— —NR——NR—(14-16) (14.7" - 15) No Recovery Sample SB-39
0.2 (14-16)
0.0
(16-18) Sample SB-39
0.0 | 4.9/55 (16-18)
0.0
(18-20) % Sample SB-39
20 5.4 19.5' - Wet (18-20)
NR NR LS [(19.75' - 20") LIMESTONE, highly fractured, wet, strong HCI rxn, Slight HC odor
_ slight HC odor, minor black HC staining, limestone fragments up Stopped drilling
to 2" in diameter 0830
_ (19.9' - 20") No Recovery
20' - Bottom of borehole
_ All samples tested
for lead
25| Water level
measured at time of
] drilling

Page 1 of 1




Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

SB-40

Project No. 1914351

Drilling Contractor AEI

Completion Date __January 9, 2009

i 1744495.1
o Drilled by Charles Clark Drilling Fluid - Northing
= Logged By rad barton Borehole Depth Surface Elev. (0 1302.6
O Drill Rig Failing-6 Borehole Dia. 83/4 urface Elev. (ft) ===
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
@ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) - Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material __Bentonite Grout Surface Seal __—-
— Casing Joints i Backfill Interval 0'-20 Surface Seal Interval _—
g Casing Dia. - Filter Material l Stick-up/down__==
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
[H1]
I = |
=~ O | m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o z
GM |(0'-1.3") Silty GRAVEL (GM) with minor clays, 20-30% gravels, Started drilling 0910
0.2 high silt content, loose, med. plasticity in clay, dark brown to No odor
(0-2) black, no odor o } . Sample SB-40 (0-2)
0.1 CL [(1.3'-'5') Lean CLAY (CL), med. plasticity, very stiff, no dilatancy,
0.0 4.4/5 high toughness, reddish-brown (4/3 5YR), no odor No odor
' (2-9) Sample SB-40 (2-4)
0.0
5 ;?,-g ND (4.4' - 5') No recovery
(4-6) CL/CH| (5" - 19') Lean / Fat CLAY (CL/CH), transitions into med. to high Sample SB-40 (4-6)
0.0 plasticity, med. Stiff
-~ (6-8) ! (6-8)
6-8 Sample SB-40 (6-8
0.0 4.6/5
=1 8' - Very moist
o
2'2 (8-10) s Sample SB-40 (8-10)
10 MR MR b= (9.6' - 10) No Recovery
0.0 g 10' - Very dark gray (3/1 5YR)
' (10-12) = 11' - Wet Sample SB-40
0.0 o (10-12)
0.0 4.8/5
(12-14) Sample SB-40
0.0 (12-14)
0.0 ) ,
15 NR NR—(14-16) (14.8' - 15') No Recovery Sample SB-40
0.1 (14-16)
0.3 ( ) |
16-18 Sample SB-40
03 | 455 (16-18)
/ 18' - Minor olive green color in with brown and gray color
0.2 (18-20) 7
ne LS [(19'-20") LIMESTONE, very pale brown, severely weathered, Slight HC odor
20 ND N highly fractured, hard to mod. hard, wet, slight HC odor Sample SB-40
(19.5" - 20") No Recovery (18-20)
_ 20' - Bottom of borehole Stopped drilling
0930
_ All samples tested
for lead
25| Water level
measured at time of
] drilling

Page 1 of 1




Borehole / Well Completion Log

Client __ElPaso Corporation ~ wellID SB-41
Project __Third Phase Investigation ~~ Project No. 1914351
Drilling Contractor AEI Completion Date __January 9, 2009
g, Charles Clark i e -- Northing 1744646.0
@ Drilled by Drilling Fluid )
= Logged By rad barton Borehole Depth Surface Elev. (o 1302.4
O Drill Rig Failing-6 Borehole Dia. 83/4 urface Elev. (ft) ===
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
@ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) - Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material __Bentonite Grout Surface Seal __—-
— Casing Joints i Backfill Interval 0'-20 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o z
ML |(0'-1.6") Clayey SILT (ML), med. plasticity, med. stiff to soft, black Started drilling 1005
0.0 to dark brown, no odor, moist, minor organic material (rootlets) No odor
Sample SB-41 (0-2)
0.0 2.715 LS (1.6' - 2') LIMESTONE gravels in a clay matrix, 90% gravel, No odor
9 sub-angular to angular, soft to med. stiff clay, no odor
] CL |[(2'-5)Lean CLAY (CL), med. plasticity, med. stiff to stiff, no Sample SB-41 (2-4)
dilatancy, reddish-brown with minor black pigmentation, no odor, No odor
_ moist
NR NR (2.7' - 5') No Recovery
S cL/CH| (5" - 17') Lean / Fat CLAY (CL/CH), clay transitions to a softer clay,
0.0 4-6 med. to high plasticity Sample SB-41 (4-6)
0.0 5'to 5.25' - Minor limestone gravel
(6-8) Sample SB-41 (6-8)
0.0 4.8/5
5
0.0 = S le SB-41 (8-10
0o (8-10) G} 9' - Very moist ample SB-41 (8-10)
n NR NR fg (9.8' - 10') No Recovery
0.0 =] 10.5" - Wet
(10-12) S Sample SB-41
0.0 o (10-12)
0.0 4.9/5
(12-14) Sample SB-41
0.0 (12-14)
15 0.0 14.5' - Some black staining in clay
NR NR ](14-16) (14.9' - 15") No Recovery Strong HC odor
28.1 15' - Limestone gravel in clay, strong HC odor, black HC staining (Samp)e SB-41
14-16
223 | 355
) (16-18) LS |(17'-20") LIMESTONE, very pale brown, severely weathered, Sample SB-41
10.7 highly fractured, mod. hard to hard, competent rock (16-18)
] -9 £8-20 (18.5' - 20") No Recovery a%r?z%f SB-41
NR NR
20 20' - Bottom of borehole (terminated due to refusal) All samples tested
_ for lead
I Water level
_ measured at time of
drilling
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-42
Project No. 1914351

Drilling Contractor AEI Completion Date __January 8, 2009
g, Charles Clark i e -- Northing 1744456.7
@ Drilled by Drilling Fluid )
= Logged By rad barton Borehole Depth Surface Elev. (0 1303.6
O Drill Rig Failing-6 Borehole Dia. 83/4 urface Elev. (ft) ===
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
@ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) - Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material ___Bentonite Grout Surface Seal __—-
— Casing Joints i Backfill Interval 0'-15 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o z
MLg |[(0'-1.6") Clayey SILT (ML) with gravel, med. plasticity, dark brown Started drilling 1510
0.2 to black, no odor, moist, soft to loose, minor organic material No odor
(0-2) rootlets) o Sample SB-42 (0-2)
0.3 CL/CH| L to 1.5"- Some black staining, no detectable HC odor No odor
4/5 (1.6' - 14.2") Lean / Fat CLAY (CL/CH), med. to high plasticity, med.
0.2 stiff to stiff, no dilatancy, med. toughness, dark brown to black, no
0.3 (2-4) odor, moist Sample SB-42 (2-4)
' (4' - 5') No Recovery
5 NR NR
0.4 4-6 = Sample SB-42 (4-6)
o
0.0 0] |
6-8 o S SB-42 (6-8
00 | 485 (6-8) g ample (6-8)
i)
0.2 c
0n (8-10) a 9' - Wet Sample SB-42(8-10)
10 NR NR (9.8' - 10") No Recovery
0.5
(10-12) Sample SB-42
0.1 (10-12)
0.6 4.5/5
(12-14) Sample SB-42
0.5 7 (12-14)
0.0 {44163 LS [(14.2'-15') LIMESTONE, severely to completely weathered, No odor
15 NR NR fragments in a sandy fat clay matrix, sub-angular to angular, hard Sample SB-42
to mod. hard, no odor, strong HCI rxn (14-16)
— (14.5' - 15") No Recovery Stopped drilling
15' - Bottom of borehole (terminated due to refusal) 1530
] All samples tested
_ for lead
I Water level
20— measured at time of
drilling
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-43

Project No. 1914351

Drilling Contractor AEI

Completion Date __January 8, 2009

i 1744527.0
o Drilled by Charles Clark Drilling Fluid - Northing
= Logged By rad barton Borehole Depth Surface Elev. (o 1305.8
O Drill Rig Failing-6 Borehole Dia. 83/4 urface Elev. (ft) 2=
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
o
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
@ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) - Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material ___Bentonite Grout Surface Seal __—-
— Casing Joints i Backfill Interval 0'-16 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ z
GM |(0'-1.1") Silty GRAVEL (GM), gravels up to 2" in diameter (from Started drlIIlng 1240
road), fine silt with mlnor clay content (10-20%), dark brown to No odo
255 | (0-2) CL/CH | black, no odor, maist, lo Sample SB-43 (0-2)
4.0 ) (12} - 15f5f) Lezénll Fat CLAYd(CL/%H)hmed go hlghdple:(sgmty, med. Strong HC odor
stiff to stiff, no dilatancy, med. to high toughness, dark brown to ) :
] +0 24 black, strong HC odor, moist Sample SB-43 (2-4)
(2.5' - 5) No Recovery
— NR NR
S - Very strong HC odor, black HC staining Very strong HC odor
302.0 4-6 Sample SB-43 (4-6)
432.0 5
(6-8) o 7' to 8' - Wet, oily sediment Sample SB-43 (6-8)
38.3 | 4.9/5 P
= 8' - Clay, highly impacted clay with oily product
11.7 S
(8-10) S Sample SB-43 (8-10)
46 a
10 NR NR (9.9' - 10') No Recovery
10.3
(10-12) sample SB-43
9.8 (10-12)
14.6 | 4.9/5
(12-14) Sample SB-43
25.1 (12-14)
15 29.9 / ‘ ‘
NR NR | (14-16) 7 (14.9' - 15") No Recovery Sample SB-43
42.8 1/1 LS |(15' -16') LIMESTONE, very pale brown to white, severely (14-16
weathered, highly fractured, somewhat platy, hard to mod. hard, Stopped drilling
_ competent rock, same free product sitting on top of the limestone 1315
16' - Bottom of borehole (terminated due to refusal) All samples tested
_ for lead
I Water level
20— measured at time of
drilling
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

SB-44

Project No. 1914351

Drilling Contractor AEI

Completion Date __January 8, 2009

i 1744577.2
© Drilled by Charles Clark Drilling Fluid - Northing
= Logged By rad barton Borehole Depth Surface Elev. (o 1303.7
O Drill Rig Failing-6 Borehole Dia. 8 3/4 urface Elev. (ft) ===
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
E— Sample Method __Split Spoon Sample Interva___Continuous DTP (btoc) - i
© DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) - Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material ___Bentonite Grout Surface Seal __—-
— Casing Joints i Backfill Interval 0'-15 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
L
I > — -
=~ o m
he| 2| o (<& d | ASM SOIL / ROCK DESCRIPTION REMARKS
L~ o | - = CLASS
& o z
GM | (0'-1.7") Silt GRAVEL (GM) with clay, gravels 30-40%, minor clay Started drilling 1405
0.7 content, med. plasticity, med. brown, no odor, very moist No odor
(0-2) SB-44 (0-2)
138 | 35 CL/CH| (1.7' - 13.2) Lean / Fat CLAY (CL/CH), med. to high plasticity, stiff
20.9 2.4 to very stiff, no dilatancy, high toughness, dark brown to black, SB-44 (2-4
: (2-4) moist, highly impacted with HC -44 (2-4)
(3' - 5') No Recovery
] NR NR
5
829.0 4-6 5 SB-44 (4-6)
o
153.0 0]
(6-8) 2 SB-44 (6-8)
143.0 | 4.9/5 =
o
292.0 =
(8-10) o SB-44 (8-10)
356.0
10 NR NR (9.9' - 10') No Recovery
18.7 10' - Med. brown to reddish-brown color transition
(10-12) SB-44 (10-12)
11.9
18.9 4.5/5
236.0 (12-14) Ls [(13.2'-15') LIMESTONE, very pale brown to grayish brown, SB-44 (12-14)
- completely weathered, highly fractured, hard to mod. hard, strong
15 137 {14-16) FCI rxn, fr)agments up to 2" in diameter SB-44 (14-16)
NR NR 14.5' - 15") No Recovery S
15' - Bottom of borehole (terminated due to refusal) ﬂ%gped drilling
I All samples tested
_ for lead
20—
25—
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Borehole / Well Completion Log

Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-01

Project No. 1914351

Drilling Contractor_Geo Core

Completion Date November 12, 2007

i 1739227.8
o Drilled by Drilling Fluid - Northing T703806.6
= Logged By RM Borehole Depth Easting 1327 4 .
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) =22
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
= DTW (btoc) _=- -
2] * DTP & DTW measured after well development
Total Depth (bgs) == Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material ___Bentonite Surface Seal __—-
— Casing Joints i Backfill Interval 0'-5 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
I = L_IlJ -
he| 2| 3|22 g | AS™ SOIL / ROCK DESCRIPTION REMARKS
L~ o L — = CLASS
& o =
CL |(0' -2 Silty CLAY (CL) with low silt content (<15%), med. Sample taken at
— plasticity, brown, slightly moist 1524
0.0 212 | (0-2) ®
< (2' - 5) No Recovery
-
_| 00 | NR @
4.5' - Competent LIMESTONE, very hard
S LS Refusal at 5' - Bottom of hole Dry hole (2/29/2008)
10—
15—
20—
25—
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ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-02

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
LNAPL measured at 0.18" on
Location El Dorado, KS Project Number 19714029 2/14/08. Well stickup = 3.38"
Surface Elev. 1328.10 ft North  1739285.67 ft East 1784418.48ft
: 115/07 8
Top of Casing _1331.47ft _ \ater Level Initial \/1310.1 0000 Static ¥.1318.98 0000~
Hole Depth 20.1ft  gcreen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 13.2ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/14/2007 Completion Date 11/15/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE| E2E|eY 59| ¢ 32 | te
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
S
0 Surface = Topsoil 1328.1
L FILL, sty clay, sand, gravel, slightly moist, soft, slight odor. N
B 4 126 T(\(’)VZO)Z Silty CLAY (low silt content), slightly moist, medium stiff, plastic,
B ] greenish grey, hydrocarbon odor.
[ 2 ] CH CaCO2 deposits present (~15%), increasing silt from 4' onward. 1326
- - 124
R TNowcovery. T TTTTTTTT 1324
i ] " LIMESTONE, highly weathered, (silty clay & limestone), slightly
L 6 | 355 moist, stiff to hard, greenish grey, odor. 1392
i i " LIMESTONE, moderately competent, greenish white, dry.
— 8 —1320
= Y 345 A 4
- 107 e “SILTSTONE: weathered (o sity clay (high sitt content), dry, stif, |- =< 1318
B 1 358 (10-17) greenigh grey, odor. S
- . “Norecovery. T T . S
— 12 7 “LIMESTONE, highly weathered, (clay & limestone), dry, stiff,  |."-=].- 1316
B | greenish grey, odor. " -
— 14 — 1314
- : " LIMESTONE, moderately competent, hard.” |
— 16 — 182 1312
L 18\ 1310
| 20 _ 8.9 e S .
- i End of boring = 20.1. _Well TD = 20.1" 1308
L 20 — 1306




Borehole / Well Completion Log

Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-03
Project No. 1914351

Drilling Contractor G€0 Core Completion Date__November 20, 2007 hi 1739343.6
© Drilled by Drilling Fluid -- Northing '
= Logged By Borehole Depth : ’ I 0 1326.6
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) 13296
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
t i i ND February 10, 2009
2 Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) y 2y,
= DTW (btoc) _18.76" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 23.01° Slot Size (in) 0.010 Seal Interval 2'-6
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __-- Surface Seal Interval _—-
g Casing Dia. 2 Filter Material 16/31 Sand Stick-up/down +3-03
Screen Type pPvC Filter Interval 6 - 23-91 Development __Five well volumes
Screen Length 15' Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
L~ o | - = CLASS
& o =
CL [(0'-2.2") Silty CLAY (CL), brown, slightly moist, soft Started drilling 0736
] 06 212 | (0-2) TW-03 (0-2) : GRO,
= s e )
Y : metals, )
auger . ML |(2.2'-8) SILT (ML)white to gray, dry, harq . . Duy-2 collect
10 1o = ~3' - Increased clay content, brown to white, slightly moist, soft
' E (4' - 5') No Recovery
5 NR NR 8
~5' - Increased clay content (>30%), light brown
1 14 22 Hh
~7' - hard
- n CL |8 -19) silty CLAY (CL), brown, moist, soft
_| 1.6 [auger o
10
| 24 |25/25
5 QO Fa ¥~ io M =~
e TTE (13' - 15") No Recovery
1 NR NR
J% ! Sample taken at
1 s9 | 212 |@san)|: R
= 16.5' - Increased silt content (>30%), dry, hard ( )
TW-03 (15-17) :
— GRO, DRO, VOC,
SVOC, metals, VPH,
_| 5.2 [auger EPH / Duy-2 collect
‘ 1 Ls [(19' -23.01") LIMESTONE, brown to white, weathered, hard, slightly
20 I moist
I ‘ 20' - Saturated
—{ 5.0 |auger ‘ ‘
I
— 1 ' Sump (22.61" -
] 23.4' - Bottom of borehole 23.01") ( )
Screen (7.61 - 22.61'
25—
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-04
Project No. 1914351

Drilling Contractor_Geo Core Completion Date__November 13, 2007 i 1739543.4
o Drilled by Drilling Fluid - Northing 1783045 6
= Logged By RM Borehole Depth __4 Easting 1323.0 .
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) =22
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
3
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
£ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) == Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material ___Bentonite Surface Seal __—-
— Casing Joints i Backfill Interval 0 -4 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-

Screen Type
Screen Length

Filter Interval -

Development
Seal Material -

I = ol B
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u a2 = CLASS
(@] [ad %)
CH |(0"-2") Silty CLAY (CH) with low silt content (<10%), plastic, med. Started drilling 0829
0.0 1/2 o stiff, brown slightly moist TW-04 (0-2): 2'Terra,
(0-2) = @ No Recovery 2 80z - VOC, metal,
NR NR s DRO, GRO
= 1 Ls |(2'-4)No Recovery Sample taken at
] 2 I Logged from cutting - LIMESTONE, weathered, gravel in silty clay 0845
NR NR (2-4) I I matrix, strong HC odor, moist, soft TW-04 (2-4): 2 Terra,
I PID = 1495 from cuttings 2 80z - VOC, metal,
Refusal at 4' - competent limestone, HC odor from cuttings DRO, GRO
5] Dry hole (2/29/2008)
10—
15—
20—
25—
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Borehole / Well Completion Log

Client _ElPaso Corporation ~ WellID TW-05
Project __Third Phase Investigation ~ Project No. 1914351

Drilling Contractor_Geo Core Completion Date __November 19, 2007 Northing 1739699 1
_g’ Drilled by Drilling Fluid i Eastin 1785195.8
= Logged By RM Borehole Depth 114 9 1312.2
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) 1314 67
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
[%)]
= Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND February 10, 2009
1S 5
5 DTW (btoc) February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 11.4 Slot Size (in) 0.010 Seal Interval 2 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- Surface Seal Interval _—-
g Casing Dia. 2" Filter Material 16/31 Sand Stick-up/down _*+2.46'
Screen Type PVC Filter Interval 4-114 Development __Five well volumes
Screen Length 5' Seal Material Bentonite were removed following SOP-13
I = ol B
ho| 2| 3 |22 g | ASM SOIL / ROCK DESCRIPTION REMARKS
% o % RS CLASS
n
CL [(0'-1.1") Silty CLAY (CL), brown, moist, soft Started drilling 1446
1 00 | 22 | (0-2) ML (L1 - 2) Clayey SILT (ML) with high clay content (>80%), TW-05 (0-2): BTEX,
‘ ‘ ‘ ‘ ‘ ‘ ‘ grayish-white, dry, loose GRO, DRO, metals
cL |2 -7.2)sSilty CLAY (CL), brown, moist, soft
— 327.0 | 1.5/2
NR NR L (3.5' - 4') No Recovery
5 NR NR i; (4' - 5" No Recovery

5' - High silt content, HC odor HC odor
TW-05 (5-7): BTEX,

“|1285.0| 2/2 (5-7) GRO, DRO, metals

(7.2' - 11.4") LIMESTONE, greenish-gray, highly weathered, hard,

. sand

_ : I : I LS dry
_| 468.0 | auger | ‘ [
e ‘ 9.4' - mod. competent
10 i ‘ I ‘ p
Ll [
—_ 21 [auger Sl \ _ Sump (11’ - 11.4)
] Refusal at 11.4' - competent limestone, very hard Screen (6' - 11')
15—
20—
25—
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Borehole / Well Completion Log

Client

_FElPaso Corporation ~ wellID

Project __Third Phase Investigation

TW-06

Project No. 1914351

Drilling Contractor_Geo Core

Completion Date

November 13, 2007

i 1739805.8
o Drilled by Drilling Fluid - Northing TTeasdot
= RM 6.1' Easting :
= Logged By Borehole Depth 1317.0
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) =22
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
@ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) == Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material ___Bentonite Surface Seal __—-
— Casing Joints i Backfill Interval 0-6.1 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
T > o
Fel 2o | 8|2 s g ASTM SOIL / ROCK DESCRIPTION REMARKS
L~ o L _ = CLASS
& o =
CL [(0' -2 Silty CLAY (CL) with mod. silt content (~30%), med. Started drilling 1118

o
©
N
N
N

—~
@
X

W

— 06 1.5/2
NR NR

5 NR NR
0.4 11

Bentonite

plasticity, brown, slightly moist, soft

2' - reddish-brown mottling, stiff

(3.5' - 4') No Recovery
(4' - 5') No Recovery

6.1' - Refusal, bottom of borehole

TW-06 (0-2): DRO,
GRO, BTEX, metals

Dry hole

Page 1 of 1




Borehole / Well Completion Log

Client __ElPaso Corporation ~~ WwellID TW-07
Project __Third Phase Investigation ~~ Project No. 1914351

Drilling Contractor_Geo Core

Completion Date November 19, 2007

i 1739839.7
o Drilled by Drilling Fluid - Northing
= Logged By Borehole Depth : 1318.8
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) 1321.76
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _10.44" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 13.2 Slot Size (in) 0.010 Seal Interval 2 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __-- Surface Seal Interval _—-
g Casing Dia. Filter Material 20/20 Sand Stick-up/down +?-96
Screen Type pPvC Filter Interval 4 - 13-2 Development __Five well volumes
Screen Length 7 Seal Material Bentonite were removed following SOP-13
I = L_IlJ -
Fel 2o | 8|2 s g ASTM SOIL / ROCK DESCRIPTION REMARKS
L~ o | S CLASS
[a) nd %)
CH |(0"-5") Silty CLAY (CH) with low silt content (<20%), med. stiff, Started drilling 1251
— greenish-gray, HC odor, slightly moist HC odor
359 | 22 | (0-2) TW-07 (0-2): GRO,
DRO, VOC, SVOC,
metals, VPH, EPH
1 0.9 2/2
I (4' - 5') No Recovery
5 NR NR s
ML | (5" -6') SILT (ML), stiff, greenish-white, dry
~1 1.0 2/2 H cL |(6' -7 Silty CLAY (CL) with high silt content (>30%), Time: 1337
o greenish-gray, moist, soft
e I I I s |(7-13.2") LIMESTONE, greenish-gray, weathered
— N i——
_| 45.0 |auger :'8 : ‘ :
10 i - : I ~10' - very hard
— - [
_| 1.0 [auger =i ‘ I
= I
Il I
—1 . Sump (12.8' - 13.2"
] 13.2' - Bottom of hole Scregn( 68 12.8'%
15—
20—
25—
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Borehole / Well Completion Log

Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-08
Project No. 1914351

Drilling Contractor G€0 Core Completion Date__November 19, 2007 hi 1739930.7
o Drilled by Drilling Fluid -- Northing 1784749 2
= RM 10.4' Easting :
= gged By Borehole Depth ’ I 0 1320.8
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) =22
Drilling Method ___Hollow Stem Auger TOC Elev. (ft)
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) - =
£ DTW (btoc) - -
2] * DTP & DTW measured after well development
Total Depth (bgs) == Slot Size (in) - i Seal Interval -
Casing Type - Backfill Material ___Bentonite Surface Seal __—-
— Casing Joints i Backfill Interval 0'-10.4 Surface Seal Interval _—
g Casing Dia. - Filter Material i Stick-up/down__-
Screen Type - Filter Interval i Development _~=
Screen Length - Seal Material i
[H1]
I > — -
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
L~ o | - = CLASS
& o =
> S i 0'- 0.6") Fill, gravel and sand, black, slightly moist, loose Started drilling 1443
a VR (F:': 20.6' . 5'3 silty CLAY {CH)With' 10w s1it content (<2096). med. stiff, g
1.3 2/2 (0-2) brown with greenish-gray mottling, slightly moist TW-08 (0-2): GRO,
DRO, VOC, SVOC,
2' - grades to greenish-brown Eneﬁalls, \éPH, EPH
collecte
-1 23 2/2 11/16/2007)
I (4' - 5') No recovery
5 NR NR s
g ML | (5'-6.2") SILT (ML) with minor clay, stiff, greenish-gray, dry
Time: 1135
1 41.2 2/2 (5-7) @ (6.2' - 6.7') Silty CLAY (CL) with mod. silt content, (grades to) stiff, HC odor
T ‘ CL_{brown, HC odor, slightly moist TW-08 (0-2): GRO,
\ LS |(6.7'-10.4") LIMESTONE, grayish-white, weathered, hard, dry DRO,|VOC, SVOC,
I I metals, VPH, EPH
I ‘ \ ‘ (collected
— 50.9 |[auger ] 11/19/2007)
[ ‘ [
10+ : Ls |10' - competent limestone, very hard
| 10.4' - Refusal, bottom of borehole Dry hole
15—
20—
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-09
Project No. 1914351

Drilling Contractor_Geo Core

Completion Date

November 14, 2007

i 1739955.5
o Drilled by Drilling Fluid - Northing
= Logged By Borehole Depth . 1320.0
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) 1322 93
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _3.95'  February 14, 2008
= DTW (btoc) _3.97' _ February 14, 2008
2] * DTP & DTW measured after well development
Total Depth (bgs) 9.9 Slot Size (in) 0.010 Seal Interval 1-3
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __-- Surface Seal Interval _—-
g Casing Dia. Filter Material 16/30 Sand Stick-up/down +?-97
Screen Type pPvC Filter Interval 3'-99 . Development __Five well volumes
Screen Length 5' Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
L~ o | — = CLASS
& o =
Fill J(0'-0.3) If:ill, silty CLAY with gravel, brown, HC odor, slightly Started drilling 1020
I ist, soft
1580.0| 2/2 | (0-2) CL [{03°"2°8) silty CLAY (CL) with mod. silt, brown, HC odor, slightly HC odor
moist, soft TW-09 (0-2): GRO,
DRO, VOC, SVOC,
1120 | 111 L EPH, VPH, metals
i (3.3'-9.9') LIMESTONE, greenish-gray, highly weathered, slightly HC odor
_ A I ' LS |moist, HC odor, limestone fragments in a clay matrix
96.0 | auger S| I
D
5 [l ! I I
1 92.0 ]2 I Mod. competent
— LS —
| auger I ‘ ‘
o I I
I
—| 88.0 || I ‘ I
10—+ 9.9' - Competent limestone, very hard, Refusal - Bottom of borehole Sump (9.5'-9.9)
_ Screen (5.5' - 9.5")
15—
20—
25—
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Borehole / Well Completion Log

Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-10
Project No. 1914351

illi Geo Core i November 15, 2007
Drilling Contractor Completion Date Northing 1740045.7
@ Drilled by Drilling Fluid - )
= Logged By Borehole Depth : 1315.0
O Drill Rig GP 1000L Borehole Dia. 8 Surface Elev. (ft) 1318.29
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _8.68' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) _14.8' Slot Size (in) 0.010 Seal Interval___1"-3'
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __-- Surface Seal Interval _—-
g Casing Dia. Filter Material 16/30 Sand Stick-up/down +3-33
Screen Type pPvC Filter Interval 3'-15 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o L _ = CLASS
& o =
CL [(0' -2 Silty CLAY (CL) with mod. silt, med. plasticity, med. stiff, Started drilling 1119
| || brown with reddish brown mottling, slightly moist
0.5 212 | (0-2) TW-09 (0-2): BTEX,
GRO, DRO, metals
CH | (@ -4 Silty CLAY (CH) (silt <20%), plasticity, stiff, brown with
_ L] reddish brown mottling, slightly moist
0.3 212 BB
N (4' - 5') No Recovery
NR NR Ho
AV o
= 699 | 212 oo
Lo 6.5' - light gray, soft, visible HC impacts, strong HC odor Visibge HC impacts,
e HC odor
1612.0] 1/1 (7-8) |1 Time: 1321
-z LS [(8.2'-14.8") LIMESTONE, greenish-gray, hard, dry, HC odor 18—\\,/\,0(2:9 gé% \I/D??%
~| 922.0 | auger WA — VPH, EPH, metals,
10 o I TCLP-VOC, TCLP
H o metals, TCLP-SVOC
_ I I ~8.2' - HC odor
47.0 ‘ ] ‘
— I
n auger ‘ ‘ ‘
I I
I
- 770 L
15— 14.8' - Bottom of borehole ggggn(l(i:i 112148))
20—
25—
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Borehole / Well Completion Log
@ M W H Monitoring Well TW-11

ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.81".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1314.76 ft North  1740058.69 ft East 1784145.72 ft
e T1/14/07 8
Top of Casing _1317.57ft _ \yater Level Initial \/1307.26 __ 00:00 Static W.1314.48 0000
Hole Depth _10.0ft Screen: Diameter 2in Length 5.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 7.9ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/14/2007 Completion Date 11/14/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
£c |oE| sEE |8 59| 8 g 52 | %e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass
[ A 4 T(V(;’_';)1 & Silty CLAY (moderate silt content), slightly moist, soft, dark brown.
B - 05 ?{*// CL
- 2 " Silty CLAY (low silt content), slightly moist, medium stiff, brown ~—
| 1 o3 / CH w/reddish brown mottling.
-4 N B 7
B ] ry.
i ] [ | [ " LIMESTONE, weathered, dry, hard, greenish white. ~ |
— 6 7 =2 [ I |
B | [ T
N v '
g | l I l At 7.5' becomes moist.
B ] [ T
102 [
B 7] [ T
i i I : I
- 107 TEndofboing=10.  WelTD=100. :
B i —1304
[ 5 ] i
i ] — 1302
— 14 — -
i ] — 1300
[ 16 ] i
i ] — 1298
[ g ] i
i ] — 1296
[ 0 ] i
. i 1204
[ 5 ] i
i ] — 1292
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-12

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.38".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1314.58 ft North  1740189.28 ft /E/%s?t 1784566.32 ft .
. 11 0277470
Topof Casing _1317.96ft _ yater Level Initial \/1300.58  00:00 Static ¥.1305.61  00:00
Hole Depth 20.0ft  gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 8.1ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/15/2007 Completion Date 11/15/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
_| Ses | ¢ Description S <
£e |oE|Eef 2] 53| ¢ 52 | e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I
[ i TV(;"212 j’/ s Silty CLAY (moderate silt), slightly moist, medium stiff, medium
| i (0-2) / ﬂ// plastic, brown. N
- % cL —
S /%/ =
4 TNotecovery. T T T T T T T T T T
i ] (73] oL | Silty CLAY (moderate silt), slightly moist, medium stiff, medium |
L 6 AL _plastic, brown, slight hydrocarbonodor. _
N | 259 No recovery.
[ 8 o 74 o | Silty CLAY (less silt), slightly moist, medium stiff, medium plastic, |
- n VAr4 Sbrown.
B Y| 403 / o Fat CLAY, slightly moist, stiff, dark brown, highly plastic.
10 N B |
[ i Tw-12 Highly weathered LIMESTONE, moist, hard, greenish grey,
(10-11.5)
| | 1358 ) hydrocarbon odor.
[ 12 o I | I " Weathered LIMESTONE, wet, hard, grey, hydrocarbon odor. ~ |
B s [ : [
: : 115 I l I
- 14 Y] -
= - 159 | | |
B 7] [ T
— 16 — [
5 - [ : [
i ] 1
L 18 — I | I Becomes moderately compentent limestone at 17.5'.
N ] [
B ] [ | [
20 ] TEndofborng =20, WelTD=200.




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

MWH

Borehole / Well Completion Log
Monitoring Well TW-13

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 288"
ell stickup = 2.
Location El Dorado, KS Project Number 19714029
Surface Elev. 1314.57 ft North  1740196.28 ft East 1784765.65 ft
: T1/16/07 8
Top of Casing _1317.44ft _ \yater Level Initial \/1297.57  o00:00 Static ¥1305.20  00:00
Hole Depth 20.2ft  gereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 7.6t Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/16/2007 Completion Date 11/16/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
< e g%g ofl ¢ 2 Description _s 5
Q= = i o [ oE
8= |8 (.8“5“ £ (;,E“E 5 313 (Color, Moisture, Texture, Structure, Odor) = g Friad
- Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass
[ i T%"_;f Silty CLAY (low silt content), slightly moist, medium stiff, brown.
- -1 0.0 CH
-, 7 o
| i ML SILT w/minor clay, soft, dry, white w/brown mottling.
i 103 “Norecovery. T T T T T T
- 4 —
i ] " SILT w/minor clay, soft, dry, white wibrown mottling. |
ML
B 6 1oz w1/ !
| i / Clayey SILT, moist, soft, brownish white.
i ] / Becomes stiff to hard at 7.5'.
— 8 — %
[ gl 0 //i*j
i Y| / cL
— 10 ?%
- - 06 jﬁ%
C wq L]
[ i I : I Weathered LIMESTONE, dry, hard, grey.
B E [ I [
L 14 - 114 e
B 7] [ I [
B | [ I [
— 16 — 1.0 ]
B = [
IV 1
[ i [ T '
L 18 — I Becomes wet at 17.5'".
- — [ I [
- 4 14
B | [ I [
— 20 — 1 -]
- E End of boring = 20.2". Well TD = 20.2".
— 22 — =
B 7] —1292




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log

Monitoring Well TW-14

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.32".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1317.37 ft North  1740308.97 ft East 1784188.80 ft
e T1/14/07 8
Top of Casing _1320.69ft  \yater Level Initial \/1301.37 __ 00:00 Static ¥1312.25 _ 00:00
Hole Depth 20.0ft  gcreen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 12.8ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/14/2007 Completion Date 11/14/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
£ |oE| 888|289 59| 8 P 38 | 2o
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Gravel -|I 1317.4
[ i TV(;"ZM s Silty CLAY (moderate silt content), slightly moist, medium stiff,
| 1 47 0-2) ﬂ// medium plastic, brown, black staining throughout, slight
i ] / L hydrocarbon odor.
— 2 — 4
. 1 4 WAl ___
| | No recovery.
- 4 —] —
| | SILT, highly complacted, stiff, to hard, greenish grey, slightly moist,
L 6 | 157 slight hydrocarbon odor.
- E ML
- 8 —]
- - 69.9
— 10 ] | TLIMESTONE, hard, greenish white, dry, noodor. ]
- - 59.1 | : |
12 [ I [
B 7] [ I [
B | [ I [
— 14 — 96 ]
B . [
S - [ I [
[ \vi T
| 16 - 01 I | I Becomes brown at 16'.
B ] [
B | [ : [ Becomes wet at 17"
— 18 — [ I [
B 4 01 [ I [
HPY. I I
| i End of boring = 20". Well TD = 20.0". L
. i 1296
— 22 -
. i 1294
— 24 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-15

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.91".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1304.57 ft North  1740385.48 ft East 1785187.51ft
: T1/20/07 8
Top of Casing _1307.48ft _ \yater Level Initial \/1292.57 0000 Static ¥.1303.38 0000~
Hole Depth 17.3ft  Screen: Diameter 2in Length 10.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 9.8t Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/20/2007 Completion Date 11/20/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE| E2E|eY 59| ¢ 32 | te
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1304.6
[ i TV(;"215 s Silty CLAY (moderate silt content), slightly moist, soft, dark brown, B 1304
| (0-2) / hydrocarbon odor.
W 182 / cL = A 4
2 ] " Silty CLAY (low silt content), slightly moist, soft, dark brown, hc |
= 4 210 / CH odor.
-4 T Nevesovery. T T T T T
B ] ry.
i ] TW-15 " Silty CLAY (low silt content), slightly moist, soft, dark brown, hc [~
(57.5) odor.
RN L / o 3
8 —| No recovery.
— 10 7 | | | ~Highly weathered LIMESTONE, hard, brownish white, shghtly —|-."
| 1 204 I | I moist. R
L 12 Y | | [
: : l I l Becomes moist at 12.5'.
B 4 73 | I |
— 14 — ]
i i -
i ] I I I Becomes moderately compent limestone at 15'.
— 16 —| 5.3 I
B T [ 1
B ] : [ : L
[ 18 ] "Endofboring=17.5."  Wel TD=173. | i
B 7] — 1286
— 20 -
B ] —1284
— 22 — =
B 7] —1282




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-16

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.83".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1309.23 ft North  1740388.61 ft East 1784762.15ft
: T1/16/07 8
Top of Casing _1312.06ft _ \yater Level Initial \/1297.23 0000 Static ¥.1302.66 0000
Hole Depth 17.2ft  gcreen: Diameter 2in Length 10.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 9.8t Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/16/2007 Completion Date 11/16/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE| E2E|eY 59| ¢ 32 | te
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1309.2
[ i T@V.V_';)G Silty CLAY (high silt content), dry, soft, brown, very little plasticity. =
: : 0.4 CL L1308
- 2 " Silty CLAY (moderate silt content), slightly moist, medium stiff, ~ | =g
| 1 oo cL brown w/reddish brown mottling. =
B 47 ==1—1306
— 4 Norecovery. T T T T T T To =
i ] " Silty CLAY (moderate silt content), slightly moist, medium stiff, ~ 1304
L 5 — brown w/reddish brown mottling. =
I y| 06 - A\ 4
i 1 1302
B 8 7] cL Hydrocarbon odor 8-10'. =
i ] — 1300
B 10 ] (T1V8’_'11§ Becomes light grey, strong hc odor. -
i 7 123 "~ Weathered LIMESTONE, moist to wet, hard, strong hc odor. | — 1208
- 12 Y . F Y
| | Becomes saturated at 12'.
i ] — 1296
173 -
— 14 — -
. i 1204
— 16 — 132 i
. TEndofborng=17.2.  Wel TD=17.2. T T T 1292
- 1 8 —] -
i ] — 1290
HPY i
i ] — 1288
HPY i
i ] — 1286
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

MWH

Borehole / Well Completion Log
Monitoring Well TW-17

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.81".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1299.53 ft 1740515.59 ft East 1785999.59 ft
: T1/27/07 8
Top of Casing _1302.34f  \yater Level Initial \/1287.53 0000 Static ¥1292.5  00:00
Hole Depth 17.3ft  gSereen: Diameter 2in Length 10.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 9.8t Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |8 | €25 (8] 53| 8 5| &
8= |ta| Ss€|sg &2 | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
o= [Ny (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Grass -|I
B ey \_Topsoll sifty CLAY, roofs, slightly moist, soff, dark brown._ 2 i
B 4 10 Silty CLAY (moderate silt content), slightly moist, medium stiff, L
B | dark brown. -
1298
B 2 7] CL Becomes brown at 2'. =1
= 4 10 ==
B . —— 1296
4 “Notecovery. T T T T T T T T TTTTTT =
i ] " Silty CLAY (low silt content), slightly moist, medium stiff, dark ~ = 1204
L 5 — brown. B
| | 13
S 4
— 8 cL
i ] 18
— 10 — TW-17
B R (10-12)
B 124 =N 1\
B j Highly weathered LIMESTONE, hard, white to grey, moist,
— 12~ hydrocarbon odor.
B - 15
B 14 7] No odor at 14",
— 16 — 1.1
- . "Endofboring=17.3.  WelTD=173.
— 18 — L
B . — 1280
— 20 — L
B . —1278
— 22 — L
B . —1276




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

MWH

Borehole / Well Completion Log

Monitoring Well TW-18

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.25'.
Location El Dorado, KS Project Number 1914029
Surface Elev. 1297.23 ft North  1740461.32 ft East 1786216.34 ft
: T1/19/07 8
Top of Casing 130048t \yater Level Initial \/1287.23 __ 00:00 Static ¥.1293.06 0000~
Hole Depth _14.7 ft Screen: Diameter 2 in Length 8.0 ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 8.5ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Freund Driller Reg. # KS 710 LogBy D. Mick
Start Date 11/19/2007 Completion Date 11/19/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
Sos ) Description S 5
LK g =3 | 2.
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
L 0 Surface = Grass -|I 1297.2
[ ] TV(;"218 Silty CLAY, moderate brown, trace fine sand, minor rock =
| | 0-2) fragments, firm, dry, non-plastic, no odor. o
0.0 g ry
i 1 — 1296
— 2 — ;:
i 100 == 1294
— 4 ¥ = Y
i 100 1202
— 6 ] " Silty CLAY, moderate brown, abundant limestone throughout, small | -
| J o0 chert-like gravel, iron staining and black staining throughout, low
| 1 plasticity grading to medium at 8', slightly moist, moderately firm,
— 8 —f Plantroots throughout, noodor. A
= - Silty CLAY, moderate brown, slightly moist w/pockets of water at y
n 4 00 10', medium plasticity, minor rock fragments, firm, black staining,
= . small gravel becoming more abundant w/depth, earthy odor.
- 10
i 100 " Weathered LIMESTONE, moist, fractured, very pale orange, no |
| | odor.
12
| 1 o0
i i End of boring = 14.67'. Well TD = 14.67". L 1082
[ 1 ] [
i ] — 1280
HPP [
i ] —1278
HPY. [
i ] —1276
[ o ] [
i ] —1274
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log
Monitoring Well TW-19

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 245!
ell stickup = 2.45".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1312.27 ft North  1740600.48 ft /E/%s?t 1784327.51 ft .
. 11 0277470
Topof Casing _1314.72ft _ \yater Level Iniial \/1304.77  00:00 Static ¥.1311.23  00:00
Hole Depth 12.0ft gereen: Diameter 2in Length 8.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 6.6t Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/14/2007 Completion Date 11/15/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
< .z §%§ 28 2| a Description =.§ 5
Q= = i o [ oE
8= |8 (.8“5“ £ (;,E“E 5 313 (Color, Moisture, Texture, Structure, Odor) = g Friad
- Geologic Descriptions are Based on the USCS. © -
L
L 0 Surface = Grass -|I 1312.3
[ i TV(;"219 s Silty CLAY (moderate silt content), slightly moist, medium stiff,
B A4 (0-2) / medium plasticity, brown w/black mottling.
¥- 0.0 /
- 2 % oL 1
B i / 11310
: : 0.3 /ﬂ/; B
4 TNotecovery. T T T T T T T T T T 1308
i ] T(Ws_g)g " LIMESTONE, hard, greenish grey, moist, strong hydrocarbon odor.” |
— 6 7 1508 “Norecovery. T T T T T T T T T T 1306
I e v/
L g | [ 1 Weathered LIMESTONE, moist, soft, greenish grey, hc odor. -
- ] o 1304
i | 1002 I
| | I I I
B 10 7] l I l Less odor at 10". 1302
= - 259 | | |
B 12 7] [ 1
| i End of boring = 12" Well TD =12.0". —1300
B 14 7] — 1298
B 16 7] — 1296
__ 18 __ —1294
__ 20 __ —1292
__ 22 __ —1290
— 24 — I




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-20

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 310
ell stickup = 3.19".
Location El Dorado, KS Project Number 19714029 Well Sump = 19.47-19.87"
Surface Elev. 1305.26 ft North  1740832.01 ft /2%%37t 1785650.59 ft .
: 11 0271470
Topof Casing 1308.45ft  ater Level Initial \/7294.45  00:00 Static ¥.1295.33  00:00
Hole Depth 20.4ft  Screen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 7.7ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/26/2007 Completion Date 11/26/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
Sos Description S 5
£c | oE| sBE |82 fo | 8 P 33 | 2o
8= | s 28 £ (gé 5- a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1305.3
- 7 Topsol, sty CLAY and orgari matler, STghly mois,Sof, brown. _ -
B 4 10 (g_vsv_-zz_g) % Silty CLAY (moderate silt), soft, brown, slightly moist.
[ o o N
- — / Decrease in silt w/depth.
- 4 o7 é
4 TNotecovery. T T T T T T T T T T
B ] ry.
i ] //*Q " Silty CLAY (moderate silt), soft, brown, siightly moist. |
— 6 CL I
B 4 52 ?i*//; Increase in silt w/depth.
i ] “Norecovery. T
- 8 —]
oYy ol ]
[ 10 TW-20 s Silty CLAY (moderate silt), soft, brown, slightly moist, hydrocarbon
AV (10-12) % odor.
i 1 163 cL
| | //? Limestone fragments present at 11.5' (<1/4" size).
12 /
i i “Norecovery.
Y 1 oL | Sity CLAY (moderate sifY, sof, brown, wet, hoodor. |
' i
— 16 | [ " Weathered LIMESTONE, hard, wet, brownish white. |
- + 126 : I
— 18 — T l
B 7] |
- - 10.2 [ |
20 — as B
i ] End of boring = 20.4'. Well TD = 19.87". -
B 4 —1284
— 22 — i
i ] —1282
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-21

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’,EI’(VTS 391
ell stickup = 3.11".
Location El Dorado, KS Project Number 19714029 Well sump = 19.5-19.9"
Surface Elev. 1305.20 ft North  1740906.44 ft East 1785352.90 ft
: T1/26/07 8
Top of Casing _1308.37f  \yater Level Initial \/1294.31 0000 Static ¥.1296.29 0000~
Hole Depth 19.9ft gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 7.8ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/26/2007 Completion Date 11/26/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |8 | €25 (8] 53| 8 5| &
8= |22 82 |sg £ | 4 Color, Moisture, Texture, Structure, Odor = e
TN = |0 (O] o
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1305.2
B | opsoil, clay and silt, organics, moist, soft, dark brown.
Topsoil, clay and silt, organics, moist, soft, dark brown. _ _ _
B 4 05 (g_vsv_-zz_g) Silty CLAY (moderate silt), slightly moist, medium stiff, brown.
- 2 —]
- 4 1.0
4 TNotecovery. T T T T T T T T T T
i ] " Silty CLAY (moderate silt), slightly moist, medium stiff, brown. |
— 6 — o7 .
- 4 - Decrease in silt w/depth.
L g No recovery.
. 4
- 10w ~Siity CLAY (moderate sif), Sightly moist, some limastoe deposits |
| Z (10-12) present (<5%), medium stiff, Hc odor, brown.
164
10 \_vVe_atﬁer_ecT LIMESTONE, hard, white, moist, hydrocarbon odor. |
B ] Highly weathered 12-14'.
i | 225
147 TNotecovery. T T T T T T T T T T
i ] -2t [ 1 " Moderately competent LIMESTONE, hard, white, very moist, |
L 16 - 57 (15-17) I | I hydrocarbon odor.
N 1 I Wet at 15.5'.
[ 1
" 7] [
B 18 ] | I |
B ] [ 1
B - 3.0 I l I
B 7] I | I
— 20 End of boring = 19.9".~ ~ ~Well TD = 19.9" -
: i 1284
HPY i
i ] —1282
— 24 — I




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-22

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup =2.85".
Location El Dorado, KS Project Number 19714029 Well sump = 15.8-16.2"
Surface Elev. 1308.19 ft North  1740972.59 ft East 1784765.78 ft
: T1/20/07 8
Top of Casing _1311.04 % \yater Level Initial \/1299.04 0000 Static ¥.1302.7 0000~
Hole Depth 16.2ft  gcreen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 8.7 ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/20/2007 Completion Date 11/20/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE| E2E|eY 59| ¢ 32 | te
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1308.2
: i \_Topsoil silt and clay, roots, moist, soft, darkbrown. =
B 4 05 (g_vsv_-zz_g) Silty CLAY (moderate silt), moist, soft, dark brown. ::
— 2 ] =1 1306
- 4 03 o =
B ] Decrease in silt w/depth after 3.1". =}
4 TNotecovery. T T T T T T T T T T 11304
i A 4 " Silty CLAY (moderate siit), moist, soft, dark brown. | u A 4
6 7 o7 —1302
i ] “Norecovery. T T T T T T T T B
— 8 7] v —1300
-\ IV
— 10 7 TW-22 " Silty CLAY (moderate silt), moist, soft, dark brown, hydrocarbon | —1298
30 (10-12) odor. -
- 4 "~ Weathered LIMESTONE, hard, grey, moist, hydrocarbon odor. | i
B 12 7] Decrease in odor w/depth. — 1296
= - 10.2 :
— 14 — 1294
- - 92 Moderately compentent at 15.2". i
B 16 ] Tl Al — AR A AN A~ T T T T T — — — 1292
- E End of boring = 16.2". Well TD = 16.2. B
— 18 —1290
— 20 — 1288
— 22 ] — 1286
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-23

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.64".
Location El Dorado, KS Project Number 19714029 Well sump = 17.1-17.5"
Surface Elev. 1314.57 ft North  1741634.13 ft East 1785228.86 ft
: T1/27/07 9
Top of Casing _1317.21 % \yater Level Initial \/1306.21 0000 Static ¥.1297.21 0000~
Hole Depth 17.5ft gcreen: Diameter 2in Length 10.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 9.8t Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
g2 | oE 8 a2 |28 52| 8 53 s
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1314.6
| i TW.23 Topsoil, silty clay w/roots, slightly moist, soft, dark brown. i
- 4 15 |(05-20) " Silty CLAY (moderate silt), slightly moist, stiff, dark brown.
- 2 —]
B 7] Less silt 2.3-4'.
- -4 1.1
4 “Notecovery. T T T T T T T T TTTTTT
i ] " CLAY (minor silt), high plasticity, slightly moist, stiff, reddish
L 6 — brown.
| | 10
— 8 Y| oo
i ] “Norecovery. T T T T T T T T T T
- 10T, | s “Fighly weathered LIMESTONE, hard, moist,ight brown. |
i ] Less weathered after 11".
— 12 — 08
[ ] Moderately competent LIMESTONE at 12.6"
— 14 —{ 1.1
B 16 ] o9
- Y\ N |
L 18 — End of boring = 17.5'". Well TD =17.5". B
B 7] — 1296
— 20 — -
B ] —1294
— 22 — =
B 7] —1292




Client

Project __Third Phase Investigation

Borehole / Well Completion Log
__El Paso Corporation ~~ WwellID

TW-23D

Project No. 1914351

illi AEI i January 13, 2009
Drilling Contractor S aTes Clark Completion Date y Northing 1741640.9
@ Drilled by arles Clar Drilling Fluid - ;
= Logged By rad barton Borehole Depth ’ ov. (f0 1314.7
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1317 55
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND__ February 10, 2009
= DTW (btoc) _22.90' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 25' Slot Size (in) 0.010 Seal Interval 0.5'-12
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 12
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-9
Screen Type pPvC Filter Interval 14" - 25. Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o LIJ _ = CLASS
& o z
(0" - 0.5") Clayey SILT (ML) med. plasticity, soft, black, earthy odor, Started drilling 1305
0.1 m0|st orsqanlc (roo Z No odor
ean/FatC AY (CL/CH), med. to high plasticity, stiff
0.0 to very stlff no dilatancy, high toughness, reddish-brown, no odor
0.0 | 4.9/5
0.0
0.0
5 NR NR (4.9' - 5') No Recovery
0.0
0.0
1.2 4.9/5
0.0
0.0
10 NR NR (9.9' - 10') No Recovery
1.1 “1 10" - Limestone fragments in clay, up to 1/2" in diameter No odor
(10.6' - 25') LIMESTONE, very pale brown, completely weathered
1.5 (residual bedrock), fragments in a sandy fat clay matrix, up to 2" in
4.6/5 diameter, hard to mod. hard, strong HCI rxn, clay is soft, no odor, Driller reports hard
1.8 : NA moist to very moist drilling at 12' bgs
12.5' to 13' - Wet
1.0
14
15 NR NR (14.6' - 15') No Recovery
1.5
18 1.9/5 16'to 16.8' - Wet
-1 (16.9' - 20') No Recovery
| NR | NR
Driller reports soft
VA drilling at 19' - 20'
=Y 20'to 20.1' - Wet bgs
0.6 20.1' - Dry Hard drilling from
20' - 25' bgs
0.2 3.1/5
_{ 09
(23.1' - 25') No Recovery
1 NR NR
25 25' - Bottom of borehole Stopped drilling
— 1340

Page 1 of 1




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-24

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.90".
Location El Dorado, KS Project Number 19714029 Well sump = 12.4-12.8"
Surface Elev. 1313.82 1t North  1741683.75 ft East 1784765.78 ft
: T1/27/07 8
Top of Casing _1316.72ft  \yater Level Initial \/1306.72 0000 Static ¥.1307.29 0000~
Hole Depth 12.8ft  gcreen: Diameter 2in Length 8.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 8.3ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| Sos |0 o Description S 5
Se |28| ze5|ed 53 & =3 | £
8~ | e (.8“(;,“ z (gé 5- g (Color, Moisture, Texture, Structure, Odor) = £ uij =
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Grass -|I 1313.8
L Topsoil, silty clay wiroots, slightly moist, soft, dark brown.
B 4 07 (g_vsv_-zz_g) Silty CLAY (moderate silt), slightly moist, soft, dark brown.
- 2 —]
B - 1.0
- E Decrease in silt content after 3.2'.
4 TNotecovery. T T T T T T T T T T
i ] P " Silty CLAY (moderate silt), slightly moist, medium stiff, dark brown, |
L 6 - (6-7.5) slight hydrocarbon odor.
[ Wy 958
I~ E TART L T IR AFCOT AN Lo L . T T L T LTy T 1
| | Weathered LIMESTONE, hard, white to grey, moist, hydrocarbon
L g odor, free product present.
N | No product visible after 7.5'.
i | 679
: : 105
12 " Compentent LIMESTONE, very hard, white, moist. |
- . "Endofboring=12.8"" ~  WellTD=128. i
— 14 — ~ 1300
— 16 — ~ 1298
— 18 — ~ 1296
— 20 — _— 1294
— 22 — N 1292
— 24 — — 1290




Borehole / Well Completion Log
__El Paso Corporation ~~ WwellID

Client

Project __Third Phase Investigation

TW-24D
Project No. 1914351

illi AEI i January 7, 2009
Drilling Contractor S aTes Clark Completion Date y Northing 1741685.8
@ Drilled by arles Clar Drilling Fluid - ;
= Logged By rad barton Borehole Depth ’ ov. (0 1313.8
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1316.3
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _8.15'  February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 23 Slot Size (in) 0.010 Seal Interval 10'- 12
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 10
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-52
Screen Type pPvC Filter Interval 12" - 23. Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o LIJ _ = CLASS
& o z
ML | (0'-0.5") Clayey SILT (ML), med. plastlcny black, earthy odor, Started drilling 1330
0.1 CL/CH m0|st to very moist, soft, or%anlc (rootlet No odor
- 7" Lean / Fat CLA CH), med. to hlgh plasticity, med.
0.2 stc;ff to stiff, no dllatancy, med to hlgh toughness, dark brown, no
odor
0.1 | 4.9/5
0.5
0.4 4.5' - Slight HC odor Slight HC odor
% NR NR (4.9' - 5') No Recovery Strong HC odor
259.0 5' - Strong HC odor
53.1
Ls |(7'-23)LIMESTONE, very pale brown (8/2 10YR), severely
44.7 | 4.8/5 weathered, mod. strong, intact, competent rock, strong HC odor,
free product on top and in limestone, oily
57.7
2940
Strong HC odor,
10 WK NR \ free product
155.0 I I
I ‘ I (9.8' - 10) No Recovery
95.4 NA | ] ‘
4/5 | [
35.9 I e
17 =
| Jo i LS |[(14'-15) No Recovery
N ‘ ‘ (15' - 20") No Recovery
a o ‘
| I [
_ . I 16.5' - Free product on sample barrel Free product
TF21 ‘ ‘ * Bottom 3' of
_| NR NR 18 h I sample barrel wet
1 ‘ [ ‘ with mud
o : [
20 R I 20" - Completely weathered, limestone fragments in a sandy fat
8.2 HE [ ‘ clay matrix, sub-angular to angular wet
2.5/13 o I 3 -
6.7 N ‘ ‘ 21.3' - Moist
>0 NR el [ (22.5' - 23') No Recovery
o 23' - Bottom of borehole Stopped drilling
— 1450
25—

Page 1 of 1




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-25

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.22".
Location El Dorado, KS Project Number 19714029 Well sump = 12.69-13.09"
Surface Elev. 1318.04 ft North  1741749.51 ft East 1784396.47 ft
: T1/27/07 8
Top of Casing _1321.26ft  \yater Level Initial \/1310.26 0000 Static ¥1310.84 _ 00:00
Hole Depth 15.0ft gcreen: Diameter 2in Length 8.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 5.9ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
Sos Description S s
s_ | oT| 88889 £ g P =5 | £
oE =g SEg | EY o] ) <% ‘g =
8T | *e| 88 (gé 5713 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1318.0
B | LARNUX \ _Topsail, silty clay and organics, slightly moist, soft, dark brown.
TW-25 g " Silty CLAY (moderate silt), slightly moist, medium stiff, dark brown.™
= 4 06 |(0.520) % y ( ), slightly f ) .
B 2 7] T(W2_'42)5 ﬂ// CL Decreasing silt after 2'.
- 4 o7 %
— 4 — / “NoTecover, T T T T T T T T T T T T T T
B ] ry.
i ] TSILT, highly compacted, hard, brownish white, dry. |-
— 6 —| 07 ML
i Y % " Silty CLAY (moderate silt), moist, soft, brown. |
[ 5 ¥ 4 ﬂ//
S i
o
i 19 1 “Weathered LIMESTONE, hard, brown to white. |
— 12 — [ I [
: i L1
[
= — | | -
— 14 — o7 | l | — 1304
B | I L
| | End of boring = 15". Well TD = 13.09'. i
— 16 — — 1302
— 18 — — 1300
— 20 — —1298
— 22 — — 1296




Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-25D
Project No. 1914351

Drilling Contractor AEI

Completion Date __January 12, 2009

i 1741749.0
o Drilled by Charles Clark Drilling Fluid - Northing 17843856
= Logged By Brad Barton Borehole Depth __29.82 Easftlng (0 1317.9 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1320.81
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND___ February 10, 2009
= DTW (btoc) _10.12" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 29.82' Slot Size (in) 0.010 Seal Interval 17 - 19
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval_0.5' - 17
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-88
Screen Type pPvC Filter Interval 19' - 29-.82 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ z
(0" - 0.5") Clayey SILT (ML), med. plasticity, stiff to med. stiff, dark Started drilling 1245
04 brown to black, earthy odor, organic (rootlets, topsoil) ) No odor
(0.5"-2.9') Lean CLAY (CL), med. plasticity, med. stiff to stiff, dark
0.3 brown, no odor, (alluvium)
02 | 475 2.5' - Very stiff
2.9'-29.82') LIMESTONE, very pale brown, completely weathered No odor
0.3 first 6" - competent rock), limestone fragments in a sandy fat clay
no matrix, up to 2" in diameter, sub-angular to angular, no odor,
5 (residual bedrock)
AL N 3.7' - Very moist to moist
0.2 (4.7' - 5') No Recovery
0.2 2.8/5 .
6.8'to 7' - Wet to very moist
01 7.6' - Color change
(7.6' - 10') No Recovery
—1 NR NR
10 10' to 10.5' - Wet to very moist
0.1
2.4/5
0.0 11.8' to 12' - Wet
Uo 12' to 12.4' - Competent limestone
— (12.4' - 15') No Recovery
— NR NR
15 NA 15'to 17' - Wet (water)
0.4
2.2I5
1.3
08 \ \ 17 - Dry
_ ‘ I ‘ (17.2 - 20") No Recovery
—_| NR NR | | Rl : [
e [
20 H o1 20' to 21' - Wet
2.2/5 L ‘ I 21.2' to 22' - Dark gray, dry
1.1 e
Lol \ o Driller reports
] oo o h ‘ I (22.2 - 25 No Recovery softer drilling at
S ~22' - 23" bgs
1 NR | NR H =
- c
18 \ ‘ \
25 3 T ‘ I 25' to 26.4' - Wet, no odor No odor
1. -
1.9/4.82] ||l I
12 g ‘ I 26.5' - Dark gray, dry
ook I ‘ (26.9' - 29.82") No Recovery
— [ 6o
NR NR oof ‘ [
] L ‘ Stopped drilling
| . I 29.82' - Bottom of borehole 1330

Page 1 of 1




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-26

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.54".
Location El Dorado, KS Project Number 19714029 Well sump = 20.1-20.5"
Surface Elev. 1318.401t North  1742014.51 ft East 1785642.32 ft
: T1/28/07
Topof Casing _1320.94ft  ater Level Initial \/7302.94  00:00 Static WDRY
Hole Depth 20.5ft  gcreen: Diameter 2in Length 13.0ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 9.7ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/28/2007 Completion Date 11/28/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg £ Description S c
Ze | o8| 85 (2] 58 & 53 | se
&~ | ra (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I
| ] SUARUA Topsoll, silty clay w/organics, roots. = 1318
B ] i moderate silt), moist, soft, dark brown, decreasing si =1
03 |ou-20 /A L | ™Sy CLAY (moderate i), moist, soft, dark brown, decreasing sit =
L o ML |\ widepth. =3
- 2 \_SILT wiminor clay, siightly moist, brownish grey. ~ ~ ~ ~ " " =
S (Y1) o | Sity CLAY (high i if. bown, gty ot~ ———~~~ =
| | SILT, very well compacted to moderately competent and siltstone, =1
4 very hard, greyish white, dry. —;:_
= - =—1— 1314
— 6 — 02 -1
B i —1312
- E ML B
— 8 ] Brownish white at 8'. L 1310
i 1093 Light brown at 9'. i
— 10 — B
B i —1308
- - 04 -
I N X VLI " SILT, compacted, st ight brown, dry. | 1306
R 4 o5 ’ No recovery. -
— 14 TSILT, well compacted, hard, moist, brown. ] [ 1304
i Y Very moist at 15'. :
— 16 —{ 0.8 ML L
B i — 1302
— 18 7 | “Weathered LIMESTONE, hard, brownish white, very moist. | [ 1300
- 4 08 [ 1 B
- - | e
B | 1 _Competent LIMESTONE&t20. ool 1008
B ] End of boring = 20.5'. Well TD = 20.5". -
— 22 — B
B i — 1296
— 24 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-27

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’,EI’(VTS 207
ell stickup = 2.97".
Location El Dorado, KS Project Number 19714029 Well sump = 23.1-23.5"
Surface Elev. 1324.18 ft North  1742163.36 ft East 1785270.21 ft
: T1/27/07 8
Top of Casing _1327.15ft _ \yater Level Initial \/1309.15 0000 Static ¥1302.96  00:00
Hole Depth 23.5ft  gcreen: Diameter 2in Length 15.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 7.3ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/27/2007 Completion Date 11/27/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |2E| 5eE (3] 58 & 32 | e
8= |2 8s€ |sg &2 | 8 (Color, Moisture, Texture, Structure, Odor) = e
o= [Ny (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Grass -|I 1324.2
L] Topsoil silty clay and organics, roots, slightly moist, soft, brown.
B 4 00 (gvsv_-zzg) Silty CLAY (moderate silt), moist, stiff, brown, CaCO2 depostis
B | o 0.5-0.7".
-2 o
B - 0.3
4 “Notecovery. T T T T T T T T TTTTOo
i ] "SILT, very highly compacted, dry, greyish white.”
— 6 —| 09
— 8 — ML
B - 23
i 17 555 ~Silty CLAY (high silt), moist, soft, brown. |
— 12 i
[ 14 1 (47,7 I I
| i SILT, very well compacted, and siltstone, moist, soft, brown
i AV4 ML
— 16 - o7 7 Sty CLAY (high sifty, moist, soft, brown. %
- o
— 18 7 %% Wet at 18",
B | Aai -\t
i i I : I Weathered LIMESTONE, very hard, brownish white.
— 20 —{ o038 [ : |
N \ 4 [ | [
B ] [ T
— 22 — |
B | [ T
| | [
[ 1
| oy End of boring = 23.5'". Well TD = 23.5". B




Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-27D

Project No. 1914351

illi AEI i January 13, 2009
Drilling Contractor S aTes Clark Completion Date y Northing 1742170.8
@ Drilled by arles Clar Drilling Fluid - Easti 1785273.2
= Logged By Brad Barton Borehole Depth ___34.99 asftlng (0 1324.4 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1326.91
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND__ February 10, 2009
= DTW (btoc) _23.99' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 34.99' Slot Size (in) 0.010 Seal Interval 22' - 24
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 22°
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-52
Screen Type pPvC Filter Interval 24" - 34-.99 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o LIJ _ = CLASS
& o z
ML |(0'-1.2") Clayey SILT (ML), med. Plasticity, black to dark brown, Started drilling 1500
1.4 earthy odor, soft, organic (rootlets)
21 cL |(1.2'-5.9") Lean CLAY (CL), med. plasticity, med. stiff to stiff, no No odor
: dilatancy, high toughness, dark brown, no odor
1.9 4.7/5
1.7
04
5 NR NR (4.7' - 5') No Recovery
0.3 CLg |55 - Limestone gravel in clay, up to 1/2" in diameter
1.9/5 s (5.9' - 34.99") LIMESTONE, very pale brown, weak HCI rxn, No odor
1 00 limestone fragments in a sandy fat clay matrix, up to 1" in
didameter, sub-angular to angular, pale brown to olive brown, no
odor
] (6.9' - 10') No Recovery
| NR | NR
10
15 § [ ‘ [
124 | 25/5 5 [ : [
_ 2 (12.5' - 15') No Recovery
— NR NR
15
L0 1.6/5
06
- (16.6' - 20") No Recovery
| NA
NR NR
20
2.1 20.5'to 21.4' - Wet
8.8 3/5 LS [21.4'to 25.5' - Competent limestone rock, very pale brown to
‘ white, strong HCI rxn
226.0 I I
I 23' - Minor HC odor Minor HC odor
| \ \ (23' - 25') No Recovery
NR| AR B | —
25 . [ | [ 25' - No odor No odor
2.0 B ‘ I Ls [25.5' - Completely weathered
oo | 235 H el
SV A & ! I ! (27.3' - 30") No Recovery
B [
— NR | NR S
ol [
\

Page 1 of 2




Client

Borehole / Well Completion Log

_FElPaso Corporation ~~ wellID TW-27D
Project __Third Phase Investigation ~~ ProjectNo. 1914351

DEPTH
(ft)

PID

RECOV

LAB
SAMPLE

SOIL / ROCK DESCRIPTION

1 WELL

REMARKS

3.0

6.6

1.9/4.99

35

NR

NR

40—

50—

LS |30 - Dark gray, platy
30" to 30.25' - Wet

I
\
‘ (31.9' - 34.99') No Recovery
[
[

- sand

34.99' - Bottom of borehole

Stopped drilling
1615

Page 2 of 2




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

MWH

Borehole / Well Completion Log
Monitoring Well TW-28

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 303
ell stickup = 3.23".
Location El Dorado, KS Project Number 19714029 Well sump = 30.15-30.55".
Surface Elev. 1326.94 ft North  1742518.94 ft East 1784509.44 ft
: T2/04/07 8
Top of Casing _1330.17ft  \yater Level Initial \/1308.17 0000 Static ¥1313.86 _ 00:00
Hole Depth 30.6ft  gereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 4.0 in Casing: Diameter 2.in Length 15.6ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/4/2007 Completion Date 12/4/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |oE| 52|28 58 & 53 | %e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Gravel
| i FILL, silty clay and gravel, medium stiff, plastic, (5YR 3/4), odor,
s | y clay g
B i TW-28 / \ slightly moist.
30.7 | (0.5-2.0) / cL|l'-— -~ ——— - —_ - - —— - -
B ] / Silty CLAY (moderate silt), stiff.
27| yzs WU ST Sity LAY (figher sit confert), moderate brown (SYR4%4).
R 4 145 ’ No recovery.
- 4 —] —
i ] ._I_I_I_ " Weathered LIMESTONE, hard, very pale orange (10YR 8/4),
L 5 — 46 T hydrocarbon odor, slightly moist.
N | T Moderately competent LIMESTONE at 5.7'.
[ T
B 7] [
B ] [ T
— 8 — 121 [
B ] [ T
[
B 7] [ T
B . [
L 10 — [ : [
B - 33 l I l
B E [ T
L 12 | [ |
i !: I | I At 12.5' hydrocarbon odor, moist, greyish orange (10YR 7/4).
- E [
L 14 — 157 | I |
B 7] [T
B . [
S - [T
— 16 — 145 o
B 7] [
- — [T
i i -
— 18 — |
i AVa [ 1
- ~— 160 |
B ] [ I [
— 20 — ]
B ] [
- 1 3% e At 20.9'slightly less hard.
B 29 N 1 At 21.1" hard, hydrocarbon odor.
— ] [
B . [ I [
B N 1 At 22.9' less hard, wet, strong hydrocarbon odor, increase in clay,
[ 24 ] 1 silty.

Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-28

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o k) S
~| g2 2 = o —_ o
£c |oE| 522 (2f 52| & Description 32 se
oE S| cEg |EY &3 @ ) 25 SE
o e 2BE S ks & S (Color, Moisture, Texture, Structure, Odor) g u%
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 —o1 1
§ B |
B 1 [ 1
R ] I [ I
| | (25-27.5) I | I At 26' free product visible.
B i [ : |
— 28 — ]
B 1 [
| - 888 [ : [
i ] [ 1
— 30 — |
= - T\ ___
B ] End of boring = 30.6'. Well TD = 30.56'.
— 32 — L
- . —1294
- 34 — -
- . —1292
— 36 — L
- . —1290
— 38 — L
- . —1288
- 40 — -
- . — 1286
- 42 — -
- . —1284
— 44 — -
R - — 1282
- 46 — -
- . — 1280
- 48 — -
- . —1278
- 50 — -
- . —1276
— 52 — L
- . —1274
- 54 — -
- . —1272
- 56 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-29

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’,EI’(VTS o1
ell stickup = 2.91".
Location El Dorado, KS Project Number 19714029 Well sump = 10.09-10.49"
Surface Elev. 1322.02 ft North  1742543.75 ft East 1784906.36 ft
: T2/05/07 8
Topof Casing _1324.93ft _ \yater Level Initial \/1317.93 0000 Static W1316.57 __ 00:00
Hole Depth 10.5ft  gSereen: Diameter 2in Length 5.0 ft TypelSize PVC/0.01 in
Hole Diameter 6.0 in Casing: Diameter 2.in Length 7.8ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/5/2007 Completion Date 12/5/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |oE| E2E (2 52 & =3 | £
&~ | ra (_8‘1 32|89 g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- o Geologic Descriptions are Based on the USCS. © -
L
L o -|I 1322.0
B | FILL, silty clay and gravel, loose, non-plastic, low density, greyish
i 1 09 | 0520 o \__orange (10YR 7/4), slightly moist. _ _ _
R _ o ?I// Silty CLAY, very stiff, plastic, high density, high toughness, dark
5 ] / _brown (5YR 2/2).
n | / CL At 2-2.8' black iron staining.
= 4 495 ™At 2.6' moderate brown (5YR 4/4).
L 4 Y A/
i A 4 s Silty CLAY, very stiff, plastic, high density, high toughness,
L 5 — 260 ﬂ// cL moderate brown (5YR 4/4), hydrocarbon odor.
B 7] TW-29 /*/;
i 1 284 | 658 Weathered LIMESTONE, hard, high density, high toughness, light
L g olive brown (5Y 5/6), hydrocarbon odor, staining, free product
N | T visible in fractures.
B _ [ 1
i 1 290 I | I
— 10 — | | |
i ] "Endofboring = 10.52. WellTD=1044". i
— 12 —| —1310
— 14 — —1308
— 16 — — 1306
— 18 — —1304
— 20 — —1302
— 22 | —1300




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-30A
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = N/A
Location El Dorado, KS Project Number 19714029 Well sump = N/A
Surface Elev. 1320.40 ft North  1742609.90 ft East 1785769.01 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
Hole Depth 4.9ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 8.0 in Casing: Diameter NA Length NA Type NA
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack NA
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan

Start Date 11/29/2007

Completion Date 11/29/2007

Checked By _N. Day

% Bentonite Grout (Chips) Sand Pack
> T c
Sos Description S s
s. |oz| 287188 20| 8 P 53 | &2
S = o Q. =
g% |8 (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- o Geologic Descriptions are Based on the USCS. © -

0 Surface = Grass 1320.4
L 7771 |1 _Topsall, silty clay (moderate silt), roots, soft, brown, slightly moist. 7 EE=—=4—1320
i { 08 | @520 % o, | “Witty CLAY (moderate siff), moist, medium stiff, brown.

F o, I . ==

| N X X% SILTSTONE, competent, hard, greyish brown to white. —=————1318

- 8 X X X =

- 4 1.3 X X X |

[, ] ——

| . X X X s M 131 6
xxxy s e ———

i ] Refusal at 4.9'. B

- 6 — =

= . —1314

- 8 — =

B i 1312

— 10 — B

B i —1310

— 12 — B

B i —1308

— 14 — B

B i — 1306

— 16 — B

= . —1304

— 18 — B

B i —1302

— 20 — B

B i —1300

— 22 — B

B i —1298

— 24 — B




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log

Project El Dorado Refinery - Third Phase Env. Investigation Owner

Location El Dorado, KS

Surface Elev. 1320.40 ft

Top of Casing NA

Hole Depth 3.51t

Hole Diameter 8.0 in

Drill Co. Geo Core

Screen: Diameter
Casing: Diameter

North

1742609.90 ft East

Monitoring Well

TW-30B

Page: 1 of 1

EPME-PC
Project Number 19714029
1785769.01 ft

Water Level Initial \/NA

Drilling Method Hollow Stem Auger

Driller _D.Graff

Start Date 11/29/2007

Driller Reg. # KS 527

Static ¥ NA

NA Length NA

Type/Size NA

NA Length NA

Type NA

Sand Pack NA

Completion Date 11/29/2007

Log By _Roy Morlan

Checked By _N. Day

COMMENTS
44' east of TW-30A

% Bentonite Grout (Chips) Sand Pack
> T c
| So= |0 o Description S s
fe |oE|2EE |88 52| 8 P 53 | se
8= |22 82 |sg £ | 4 (Color, Moisture, Texture, Structure, Odor) = e
TN = U),I (O] o |
- Geologic Descriptions are Based on the USCS. ©
L 0 Surface = Grass 1320.4
L 7/7 Topsoll, silty clay, slightly moist, soft, brown. —1320
B _ Silty CLAY (moderate silt), slightly moist, soft, brown.
- 1 o % % oL y ( ), slightly ===
- 2 — / / _______________________________ e —1
| | oo SILTSTONE, competent, very hard, light brown, dry. F—=—— 1318
02 X X X e
B N X X X e
| . X X ¥ e e e
4 End of boring = 3.5' L
B i —1316
- 6 — =
= . —1314
- 8 — =
B i 1312
— 10 — B
B i —1310
— 12 — B
B i —1308
— 14 — B
B i — 1306
— 16 — B
= . —1304
— 18 — L
B i —1302
— 20 — B
B i —1300
— 22 — B
B i —1298
— 24 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS

Borehole / Well Completion Log

Monitoring Well TW-31

Page: 1 of 2

Top of Casing

Location _El Dorado, KS Project Number _1914029 | Well sump = NDA.
Surface Elev. _1322.91 ft North 1742667.70 ft East 1785112.45ft
132559t \Water Level Initial \/DRY Static W1309.2 0900
Hole Depth 26.9ft  screen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0in Casing: Diameter 2in Length 14.5ft Type PVC

Drill Co. Geo Core

Drilling Method Hollow Stem Auger Sand Pack 16/30

Well stickup = 2.68".

Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack

o= Description S 5

£ |og| 38728 25| 3 g 55 | £2
8= |ta| Ss€|sg &2 | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
TN = U),I (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
L 0 Surface = Grass -|I 1322.9
_ ] ”'/}’ ; _Topsoil.
i 1 16 (gvg_-gg) / Siity CLAY, (30% silt), siightly moist, stiff, medium plasticity, high 1322
R _ o Q*// oL density, high toughness, greyish brown (5YR 3/2).
-2 ] %
N e _At 25 increased silt percent, pale yellowish orange (10YR 8/6). _ _ 1320
B ] No recovery.
- 4 —] —
| B / Silty CLAY, slightly moist, stiff, medium plasticity, high density,
L 5 — ’ % high toughness, pale orangish yellow (10YR 4/2).
: ] oo % 1316
B 8 N % At 7.5' greyish orange (10YR 7/4).
i ] 217 ?**// ° —1314
— 10 24
_ i % —1312
[ 4o | 4
[ 12 1 204 T1V2‘"13; s Silty CLAY, (40% silt), moist, medium stiff, medium plastic, high
i 1 224 | (12:13) j? é density, dark yellowish brown (10YR 2/2). L1310
N \ A 4
— 14 —{ 7. ?/
_ i % Q*// —1308
— 16 7 64 ?é
B J jﬁ ?**// —1306
B 18 7] j?é CL At 17.9' increased clay percent, light olive grey (5Y 5/2).
5 4 38 ? / — 1304
L 20 7 ?**//
-] 7
B 4 / / — 1302
— 22 %Z
B J j? % —1300
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-31

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o o c
~| g2 2 2 T =% ]
£c |oE| Ees|eY 52| 8 Description 32 | %2
8~ | te 282 (88 5- 3 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
o4 Continued
5 i jf % — 1298
= . CL -
— 26 — g%// i
R - / — e T R T e E AT o T e g ——— —— 1296
i ] End of boring = 26.9'. Well TD = 26.6". B
— 28 — L
= - —1294
— 30 i
B - —1292
— 32 — i
B - —1290
— 34 — i
B - —1288
— 36 — i
= - — 1286
— 38 i
= - —1284
— 40 — i
B - — 1282
— 42 i
B - — 1280
— 44 — i
B - —1278
— 46 — i
B - —1276
— 48 — i
= - —1274
— 50 — i
B - —1272
— 52 — i
B - —1270
— 54 — i
B - — 1268
— 56 — i




Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log
' TW-31D

Project No. 1914351

illi AEI i January 14, 2009
Dr!lllng Contractor Charies Clark anjpletloq Date y Northing 1742458.5
@ Drilled by arles Clar Drilling Fluid - ; 1785271.4
= Logged By Brad Barton Borehole Depth ___34.94 Easftlng (0 1323.0 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 13258
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _19.49' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 34.94' Slot Size (in) 0.010 Seal Interval 22' - 24
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 22°
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-76
Screen Type pPvC Filter Interval 24" - 34-.94 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ z
ML |(0'-1") Clayey SILT (ML), med. plasticity, soft to med. stiff, black to Started drilling 0750
0.9 dark brown, earthy odor, moist, organic (rootlets?, .
cL |(@"-2.4")Lean CLAY (CL), med. plasticity, med. stiff to stiff, no No odor
1.0 dilatancy, med. toughness, dark brown (3/4 7.5YR) to reddish
3.9/5 brown, no odor, moist
2.0 LS [(2.4'-34.94") LIMESTONE, very pale brown (8/2 10YR), completely No odor
weathered, highly fractured, strong HCI rxn, fragments in a sandy
1 16 fat clay matrix, up to 1" in diameter, sub-angular to angular, clay
matrix is soft, no odor
5 NR NR (3.9' - 5') No Recovery
15
09 | 2.6/5
27
- (7.6' - 10') No Recovery
— NR NR
10 10' - Hint of strange odor? Hint of strange
0.8 odor?
2.2I5
1.0
U.l (12.2' - 15') No Recovery
—1 NR NR
15
0.3
2.3/5 16.1' to 16.4' - Black staining, no detectable HC odor, wet No odor
1.8 16.4' to 17.2' - Wet
n U.g NA (17.3' - 20') No Recovery
— NR NR
20 ”3 20' - No odor, fragments up to 2" in diameter in clay matrix No odor
3.1
20 4.3/5
1.4
o5 ﬁfé R (24.3' - 25") NQ Recovery _
53 LS |25 to 26'- Fairly competent limestone
.7 | 2P LS |26.25' - Dark gray (6/1 7.5YR)
(27" - 30") No Recovery
| nr NR

Page 1 of 2




Borehole / Well Completion Log

Client _ElPaso Corporation ~~ WellID TW-32D
Project __Third Phase Investigation ~ Project No. __1914351
[H1]
. = | 4
=~ O | m
ne| 2| o |<&| g | ASM SOIL / ROCK DESCRIPTION REMARKS
L~ o | S = CLASS
[a) nd )
5.7 = ‘ [ LS [30'-Dark gray (4/1 2.5Y)
on [ 30" to 32.5' - Wet
7.2 3/5 o ‘ [ ‘
5.9 R 32.5'- Dry
‘ I ‘ (33" - 35") No recovery
] NR NR Bl &) \ ‘
35 ] I ‘ I 35' - Dark gray, fractured, wet, strong HC odor, free product - oily Strong HC odor,
19.6 oo ‘ I ‘ black free product
Hi< [
183 | 3455 BY] — .
9.1 :tn I ‘ I ~37.2' - Dry
] 29 o : [ (38.4' - 40") No Recovery
NR | NR e
40 T ‘ 40' - Bottom of borehole Stopped drilling
| 1235
45—
50—
55—
60—
65—
70—

Page 2 of 2




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-32

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.24".
Location El Dorado, KS Project Number 19714029 Well sump = 29.1-30.3"
Surface Elev. 1329.23 ft North  1742824.90 ft East 1784501.17 ft
: T2/05/07 8
Topof Casing _1332.47ft _ \yater Level Initial \/1304.47 0000 Static ¥.1324.97 0000
Hole Depth 30.9ft  gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 18.5ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/5/2007 Completion Date 12/5/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
So= |0 o Description S 5
s | oE| 388 (3Y 20| 3 P 5% | 22
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
[ 0 4 o0 / cL Silty CLAY w/gravel (10% silt, 10% gravel), medium stiff, plastic,
B 1~ gvsv'fg N hard, moderate brown (5YR 4/4), angular gravel (1/4"d), slightly
| ] (0510) e | _moist, high toughness.
L 2 - o0 1 Weathered LIMESTONE, hard, high houghness, very tough, very
5 . I [ I pale orange (10YR 8/2).
" 7] [
B ] [ 1
— 4 W 19 I [ I
| i I
[ 1
B N [
— 6 — 25 | I [
i ] [ | [
- E [ 1 At 7.2' dry, 60% silt and 40% clay, harder, slight hydrocarbon odor.
 — [
B ] | I |
= H o6 1
| i -
B 10 7] I I I At 10' increase in silt percent.
B . |
- - [ 1
L 12 — | [ :
B 7] |
- - 0.0 [ [ . .
n i [ At 13.1' less hard, slight moist.
L 14 | o7 | I | At 13.4' harder, greyish orange (10YR 7/4). i
B 7] [ I [ L
| | I | I = _—1314
— 16 —| 00 . =
: : [ : [ e
i ] I —1312
— 18 —| l T l :
B . | I | — L
: 1 [ —i1-1310
— 20 [ =
B _ 1 L
B i [ —- 1308
— 22 —{ 26 - —
B B [ : I =
i ] 1 S H1306
— 24 — - =
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-32

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o k) S
~| g2 2 e o —_ o
£c |oE| 522 (2f 52| & Description 32 se
oE S| cEg |EY &3 @ ) 25 SE
a o S SE|S 8 & ) (Color, Moisture, Texture, Structure, Odor) g u%
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 T
I ¥ | | |
| | I At 25' pale yellowish brown (10YR 2/2).
[ 1
— 26 — I
B 1 [ 1
- - 26 [
R - [ : [
B 28 7] | : | At 28" wet.
- - 638 | : [
i ] [ 1
— 30 — |
B — [ . [
i i “Endofboring=309. = WelTD=303.
[ 4 ] B
i ] — 1296
PV B
: i 1294
HP B
i ] —1292
HP B
i ] — 1290
[ 40 [
i ] — 1288
— 42 — -
i ] — 1286
— 44 Z
: i 1284
[ 46 [
i ] — 1282
— 48 I
i ] — 1280
[ 5o ] B
i ] —1278
[ ] B
i ] —1276
— 54 — I
: i 1274
— 56 — i




Borehole / Well Completion Log

client __El Paso Corporation
Project __Third Phase Investigation

Well ID TW-32D
Project No. 1914351

Drilling Contractor AEI

Completion Date __January 14, 2009

© Drilled by Charles Clark Drilling Fluid —- Northing 1742840.1
= Lo Brad Barton 40' Easting 1784495.6
= Logged By a Borehole Depth _ 13205
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 133517
Drilling Method Hollow Stem Auger TOC Elev. (ft) .
8
g Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) EISD%‘ EEE:EZ;V 18, ;883
Ccf)U *DDTI'I\'—’AQ E)pl'wglasured ;ifter well developmen)t/ ’
Total Depth (bgs) _40° Slot Size (in) 0.010 Seal Interval___32' - 34'
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval__— _ Surface Seal Interval _0.5' - 32'
g Casing Dia. " Filter Material 12/20 Silica Sand Stick-up/down__*+2.65
Screen Type PVC Filter Interval 34" - 40'. Development __Five well volumes
Screen Length___5' Seal Material Bentonite were removed following SOP-13

. = L_IlJ -
=~ O | m
ng| 2| o |2 d | ASTM SOIL / ROCK DESCRIPTION REMARKS
| w |JdZ| =2 CLASS
(@] [ad )
GC |(0'-1.5") Clayey GRAVEL (GC) with silt, ~20-30% gravels, Started drlIIlng 1050
6.7 /é sub-angular, minor silt content, 30- 40% clay, med. plasticity, loose Slight HC odor
27/5 to soft black, slight HC odor, mois
4.9 . Ls |(1.5°-40) LIMESTONE, very pale yellow (8/2 2.5Y), completely No odor
aa weathered, fragments in a sandy fat clay matrix, up to 2"
_ dlam?ter hard to mod. hard, no odor, strong HCI rxn, clay matrix
is soft
- Nr NR (2.7' - 5') No Recovery
5
0.7
01 2.5/5
_ +6 (7.5' - 10") No Recovery
— NR NR
10
2.1
18.3 2.6/5
22 6
| ) (12.6' - 15") No Recovery
— NR NR
5 [
15 3l I 15' - Slight color change to grayish orange (olive yellow) (6/6 2.5Y)
4.4 5]
2.1/5 16' to 16.3' - Slight HC odor Slight HC odor
_| 535
(17.1' - 20') No Recovery
| NR NR
20 NA
25
5 2.5/5
33 22.4' - Dark gray
] (22.5' - 25') No Recovery
— NR NR
25 25' - Very pale brown
32 1.8/5
127 ) 26.25' - Slight HC odor, some minor HC staining in clay matrix Slight HC odor
— (26.8' - 30") No Recovery Free product on
bottom of sample
— barrel at 25' - 30'
| NR NR sample interval

Page 1 of 2




Borehole / Well Completion Log

Client _ElPaso Corporation ~~ WellID TW-32D
Project __Third Phase Investigation ~ Project No. __1914351
[H1]
. = | 4
=~ O | m
ne| 2| o |<&| g | ASM SOIL / ROCK DESCRIPTION REMARKS
L~ o | S = CLASS
[a) nd )
5.7 = ‘ [ LS [30'-Dark gray (4/1 2.5Y)
on [ 30" to 32.5' - Wet
7.2 3/5 o ‘ [ ‘
5.9 R 32.5'- Dry
‘ I ‘ (33" - 35") No recovery
] NR NR Bl &) \ ‘
35 ] I ‘ I 35' - Dark gray, fractured, wet, strong HC odor, free product - oily Strong HC odor,
19.6 oo ‘ I ‘ black free product
Hi< [
183 | 3455 BY] — .
9.1 :tn I ‘ I ~37.2' - Dry
] 29 o : [ (38.4' - 40") No Recovery
NR | NR e
40 T ‘ 40' - Bottom of borehole Stopped drilling
| 1235
45—
50—
55—
60—
65—
70—

Page 2 of 2




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-33

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’,EI’(VTS 306
ell stickup = 3.06".
Location El Dorado, KS Project Number 19714029 Well sump = 29.66-30.06".
Surface Elev. 1322.52 ft North  1742824.90 ft /0%%37t 1784881.55 ft .
. 12, 0271470
Topof Casing _1325.58ft  ater Level Initial \/7299.58  00:00 Static ¥.1301.07 __ 00:00
Hole Depth 30.2ft  gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 18.1ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/6/2007 Completion Date 12/6/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
< e g%g ofl ¢ 2 Description _s 5
Q= = i o [ oE
8= |z&| 8 & £ Eé g3 a (Color, Moisture, Texture, Structure, Odor) =g e
TN = U),I (O] o |
- Geologic Descriptions are Based on the USCS. ©
L 0 Surface = Gravel 1322.5
N | / Silty CLAY (30% silt), stiff, plastic, very hard, very tough, moderate L 1322
B 1 98 $V5\1238 % brown (5YR 4/4), hydrocarbon odor, slightly moist.
[ ] (05-20) //? At 6' dark yellowish brown (10YR 2/2).
- 2 —]
- - //? ct 1320
B - 529 Q{//
[ 4 ] 1003 I‘m%‘? //% Atdwet A L1318
B ] ’ | I | Weathered LIMESTONE, hard, very high density, very tough, very
B ] ] pale orange (10YR 8/2), very moist.
6 — 980 : | :
- . I 1316
B ] [ I [
L 8 — [ | [
i 1 101 T : T —1314
B ] I I [
[ 10 ] (]
i ] [ : | At 10' dry. 1312
i | 679 ' I '
L 12 — [ | [
B T [ — 1310
- E [
i | 263 | [ l
— 14 — ]
B N [ —1308
- - | I |
[ 16 ] [ : [
- 1 [ 1306
: i [
— 18 — [ 1
i | 124 I l I 1304
|
B 7] [ 1
— 20 — [
B 4 [ : [ —1302
i A 4 [ : [ At 21" moderately competent LIMESTONE. A 4
— 22 — T
- i : | : — 1300
i 7] 278 | [ | At 23' dusky yellowish brown (10YR 2/2). i B
— 24 — T
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-33

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o o c
~| g2 2 e .. —_ kel
£c |oE| ces|ed 52| 8 Description 32 | %2
8~ | te 28 ¢ (gé 5- 3 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- Geologic Descriptions are Based on the USCS. © -
Continued
— 24 ]
- 4 278 I
B — [T
| i : [ :
[ 26 1 518 I | I At 26" wet.
= . [
| i [ : [
— 28 — ]
B . [
B | 201 I I
B ] ! [ |
— 30 — e_— o ______
- . End of boring = 30.22". Well TD = 30.06'".
— 32 — L
- N —1290
- 34 — -
- N —1288
— 36 — L
- N — 1286
— 38 — L
- N —1284
- 40 — -
- N —1282
- 42 — -
- N —1280
— 44 — -
- N —1278
- 46 — -
- N —1276
- 48 — -
B 4 1274
— 50 — L
- N 1272
— 52 — L
- N —1270
- 54 — -
- N —1268




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-34

Page: 1 of 2

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;\I/M;’EI,(V s 301"
ell stickup = 3.21".
Location El Dorado, KS Project Number 19714029 Well sump = 32.96-33.36".
Surface Elev. 1335.08 ft North  1742852.75 ft East 1784293.00 ft
T oo s 8
Top of Casing _1338.29ft _ \yater Level Initial \/NDA Static ¥.1327.14 0000
Hole Depth 33.8ft  gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 21.7ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/4/2007 Completion Date 12/4/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
£c |oE| sEE |8 59| 8 g 52 | 3e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Gravel
B | FILL, gravel and silty clay, soft, low plasticity, dry, very pale orange
s 1 20 |0520) 7 \ _(10YR 8/2), angular gravel (<1/8'd). _ _ _ __ _ __ ___ _ __
B ] o /I/ Silty CLAY (30% silt), stiff, greyish brown (5YR 3/2), slightly moist,
I Y- ﬂ/; CL high toughness.
- 14 “Notecovery. T T T T T T
- 4 —] —
i 1 28 "~ Weathered LIMESTONE, hard, very pale orange (10YR 8/3), dry,
L 5 — T dense, trace fine sand.
B ] [
B _ [ 1
B | l |
P 4 T
i 1 15 I
B 7] [ 1
B N [
L 10 — [ : [
i ] [ I [
| | 14 I I
L 12 | [ |
B ] I l I At 12.6' increase in hardness.
- E |
0.8
— 14 — [ I [
B 7] [ 1
B . |
- - [ I [
B 16 ] o6 I I I
B T [ 1
B ] |
— 18 — I I I . .
B 1 o8 T At 18.1' pale yellowish orange (10YR 8/6).
i ] I : I At 19" greyish yellow (5Y 8/4), slightly moist.
B 20 ] I : I At 20" very pale orange (10YR 8/2).
- E [ 1
B | I [ I
— 22 — 0.9 T
i i e At 22.5' greyish orange (10YR 7/4).
B ] [ 1
[
— 24 — — '
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-34

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So—= 2 o kel ]
~| g2 K} e .. —_ kel
£c |oE| 522 (2f 52| & Description 32 se
oE S| cEg |EY &3 @ ) 25 SE
a o S SE|8 8 & ) (Color, Moisture, Texture, Structure, Odor) g u%
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 T
- 4 09 T
B = [T
B ] I [ I
— 26 | 43 I At 25.8' slightly less hard.
B 1 [ : [ At 26' harder.
B - [ : [
— 28 — ]
i ] 14 I ' I
| | I | I At 29' slightly less hard.
— 30 — |
B = [T
B ] [
B _ | I [
— 32 — 2% ]
B - [T
B 7] [ : [
— 34 — “Endofboring=338. = Wel TD=33.36". -
B 7] —1300
— 36 — -
B 7] —1298
— 38 — -
B 7] —1296
— 40 -
B ] —1294
- 42 —] -
B 7] —1292
- 44 —] -
B 7] —1290
- 46 —] -
B 7] —1288
- 48 —] -
B 7] — 1286
— 50 — -
B ] —1284
- 52 —] -
B 7] —1282
- 54 —] -
B 7] —1280




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-35
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.03".
Location El Dorado, KS Project Number 19714029 Well sump = 19.65-20.5".
Surface Elev. 1316.36 ft North  1743002.22 ft East 1785293.03 ft
: T2/03/07 8
Top of Casing _1319.39f  \yater Level Initial \/1308.59 0000 Static ¥.1298.14 0000~
Hole Depth 20.5ft  gcreen: Diameter 2in Length 10.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 12.7ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/3/2007 Completion Date 12/3/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
| S0 |0 o Description S 5
£e |oE| E2E|eY 59| ¢ 32 | te
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1316.4
HERN \ _Topsoil silty clay and organics, soft, brown, slightly moist_
i 1 oo (g_"g’_ﬁg) Silty CLAY (iow silt), slightly moist, stiff, brown.
B 2 7] Increased silt w/depth.
B - 03
- 4 | SILT wiminor day, Sightly moist seftlight brown.
. i _Norecovery. _ _ _ _ _ __ _ ___ ____________
| | 04 \SILT w/minor clay, loose, slightly moist, light brown.
L 5 — At 5.4' SILTSTONE and well compaced silt, very hard, light brown,
B ] dry.
| | Lighter color w/depth.
PR
- 8 =]
i ] o2
i ] o3
I 12 ] iy O T T T A ra——_— - -
B i Weathered LIMESTONE, very hard, greyish white, moist.
[ 14 ] o4
- E At 14.2' moderately competent LIMESTONE.
B 16 ] oo
— 18 W
B - 05
i i "Endofboring=20.5.  Wel TD=205. L
— 22 — B
B ] —1294
— 24 — I




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-36

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.02".
Location El Dorado, KS Project Number 19714029 Well sump = 28.9-29.3"
Surface Elev. 1309.80 ft North  1743020.42 ft East 1786151.70 ft
: T1/29/07 8
Top of Casing _1312.82ft  \yater Level Initial \/1288.82 0000 Static W.1304.11 0000~
Hole Depth 30.0ft  gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 16.9ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/29/2007 Completion Date 11/29/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE|Eef 2] 53| ¢ 3% | te
8= |ta| 8s2|asg E- | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
TN = U),I (O] o ]
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Grass -|I 1309.8
| i Topsoil, silty clay and roots, brown, soft, slightly moist.
__'opsoll, silty clay and roots, brown, soft, sii ghiymoist.
B d 14 (g_vsv_-za_g) Silty CLAY (moderate silt), slightly moist, soft, dark brown.
- 2 —]
B - 3.0
- E At 3.2' grades to reddish brown.
4 “Notecovery. T T T T T T T T TTTTTT
i !' " Silty fat CLAY (low silt content), stiff. ~—
B 6 ] 44
- 8 —]
— 10 7 " Silty CLAY (increasing silt w/depth), stiff, reddish brown.
i 1 48 , ,
B b At 11.3' medium stiff, brown.
(g WA &
[ i T1‘£V'1356 Highly weathered LIMESTONE, moist, very stiff, greenish brown
| i (14-15) and white, hydrocarbon odor.
— 16 —| 19.8
i ] At 17" black, hydrocarbon odor.
= - 382 , . )
| | At 19' grades to brownish white.
B Z 6.0
— 24 — ,
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-36

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So—= 2 o kel ]
~| g2 Q@ e .. —_ kel
£c |oE| 522 (2f 52| & Description 32 se
oE S| cEg |EY &3 @ ) 25 SE
a o S SE|8 8 & ) (Color, Moisture, Texture, Structure, Odor) g u%
- Geologic Descriptions are Based on the USCS. ©
Continued
[ 24 1 47 [ I [ At 24" increase in moisture to very moist.
B — [ T
B i [
— 26 — 30 i
B 1 [ : [
i ] 7 At 27" wet.
— 28 -
B 1 [
5 4 21 [ 1
B _ [
- 30 —] l l ______________________________
| | End of boring = 30". Well TD = 29.3. -
| 3o ] 1278
| 34 1276
| 3 — 1274
= 38 ] —1272
B 40 a —1270
B 42 a — 1268
L 44 — 1266
| 46 — 1264
B 48 a — 1262
= 50 ] — 1260
| 5o | 1258
| 54 1256
| 56 — 1254




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-37

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 301"
ell stickup = 3.21".
Location El Dorado, KS Project Number 19714029 Well sump = 29.6-30.0"
Surface Elev. 1320.62 ft North  1743077.01 ft East 1785078.01 ft
: T2/05/07 8
Top of Casing _1323.83ft  \yater Level Initial \/1295.83 0000 Static ¥.1302.117 0000~
Hole Depth 30.7ft gSereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 18.6ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/5/2007 Completion Date 12/5/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
5 _ | Ezs |28 2. o Description _$ §
sE ag| g € E €gl &0 8 o5 © =
A~ || Ss2|sg B2 | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
o= [Ny (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Grass -|I 1320.6
| i \LAR/A Topsoil, silty clay w/roots, soft, medium density, low toughness, 1 B
Tw-37 o | light brown (5YR 5/6), slightly moist
i 1 13 | 0520) 2 \_light brown (5YR 5/6), slightly moist.
n i ﬂ// Silty CLAY, no roots, medium stiff.
— 2 TW-37 / cL
B . (2-4) / At 2.3' stiff, high toughness, moderate brown (5YR 4/4),
B 1 1314 % hydrocarbon odor.
L 4 s _At3.5' dusky yellowish brown (10YR2/2).
B ] No recovery.
i ] ? s " Silty CLAY, stiff, high toughness, dusky yellowish brown (10YR
L 5 — / ﬂ// 2/2), hydrocarbon odor.
I | 389 j? ?&*//
g ] //
i 1 121 jﬁé cL
— 10 7 jfé At 10' very pal 10YR 4/2
B | // ry pale orange ( ).
i | 268 j? /
[ 4o i
B i | : | Moderately competent LIMESTONE, very hard.
i ] ' I ' At 13" pale yellowish brown (10YR 2/2).
36 [ 1
— 14 — |
B 7] | I |
B ] | I |
B 16 ] 161 | : |
B ] [ 1
| | I [ I At 17" very pale orange (10YR 8/2).
— 18 [
i ¥ 16.1 L1
B i : [
N | | I |
— 20 — [ I [
- 4 104 | I |
B 7] [ 1
— 22 — [
B . [ I [
i ] [
L 24 T l T )
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-37

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> C
So—= 2 o kel ]
~| g2 2 2 T =% ]
£c |oE| ces|ed 52| 8 Description 32 e
8~ | e (.Su(g £ (gé 5- a (Color, Moisture, Texture, Structure, Odor) = £ uij =
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 X 1
i AVa [
B = [ 1
N ] | [ |
[ 26 "] 884 : [ :
- 1 I
N i [ : [
— 28 — ]
i ] a7 . At 28.5' wet.
B i ! [ |
30 ] TEndofboring= 30, WelTD=300.
- 32 —] -
B T —1288
— 34 — L
B T — 1286
— 36 — -
B 4 —1284
- 38 —] -
B T —1282
- 40 —] -
B T —1280
- 42 —] -
B T —1278
- 44 —] -
B T —1276
— 46 — -
B 4 —1274
— 48 — -
B T 1272
— 50 — -
B T —1270
- 52 —] -
B T —1268
— 54 — L
B T — 1266




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC

Borehole / Well Completion Log

Monitoring Well

TW-38

Page: 1

of 2

Location El Dorado, KS Project Number 19714029
Surface Elev. 1314.88ft  North 1743118.32 ft East 1785808.12 ft

. 11/29/07 8
Topof Casing _1317.66 ft _ \yater Level Initial \/7292.66 00,00 Static W.1295.94 0000

COMMENTS

Well stickup =
Well sump = 27.8-28.2".

2.78.

Hole Depth 28.2ft  gereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 15.5ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 11/29/2007 Completion Date 11/29/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
| So= o Description S s
£c |oE| sEE |8 59| 8 g 52 | %e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Gravel and dirt -|I 1314.9

| i TW.38 FILL, gravel silt and sand, loose, brown, dry.
N 1 11 [(0520) ;’*/ " Silty CLAY (moderate silt), moist, medium stiff, dark brown.
L 2o /
R ] //}? cL
- -1 213 ?i*//
4 “Notecovery. T T T T T T T T TTTTTT
i ] (4] oL | Silty CLAY (moderate silt), moist, medium stiff, dark brown.

ViVl
| 6 | 554 Silty fat CLAY (low silt), plastic, reddish brown, moist.
- 8 —
i 131
— 10 — TW-38
B B (10-12.5) CH
i | 631 At 11-12.5' CaC deposits present.
[ 1 421
— 14 — /
Z i ]
i i | : | Weathered LIMESTONE, moist, very stiff to hard, brown.
— 16 — 73 [ : |
i i L1

[

B ] [ T
— 18 — | | |
- Y os -
B . [
— 20 — 1
B _ I [ I
i 1 . At 21" hard, white.
— 22 A | I |
K 7] [
B 7] [T
- E [
— 24 — [

Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-38

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o o c
~| g2 2 2 T =% ]
£c |oE| Ees|eY 52| 8 Description 32 | %2
a el ase |®g 5 ) olor, Moisture, Texture, Structure, Odor IS 9
8= |2 8gE (89 §- g Color, Moi T S od EO i
- o Geologic Descriptions are Based on the USCS. © -
Continued
[ 24 12 | |
B 7] [
B = [T
B ] [
L 26 | [ T
[
B 7] [T
- - [
B i [ : [
— 28 — 1 :
L] | _At28.2 competent LIMESTONE, veryhard. -
- - End of boring = 28.2". Well TD = 28.2". — 1286
— 30 i
B ] —1284
— 32 i
B ] —1282
— 34 i
B ] —1280
— 36 i
B ] —1278
— 38 i
B ] —1276
— 40 i
B ] —1274
— 42 — i
B ] —1272
— 44 — i
B ] —1270
— 46 i
B ] —1268
— 48 i
B ] — 1266
— 50 — i
B ] —1264
— 52 i
B ] —1262
— 54 — i
B ] —1260
— 56 — i




Borehole / Well Completion Log

M W H Monitoring Well TW-39

ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 315
ell stickup = 3.15".
Location El Dorado, KS Project Number 19714029 Well sump = 22.5-22.9"
Surface Elev. 1314.12 1t North  1743128.06 ft East 1785390.44 ft .
. 0271470
Topof Casing 1317.27ft  yater Level Initial \/DRY Static ¥.1310.69  00:00
Hole Depth 23.1ft gereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 17.8ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| S0 |0 o Description S 5
Se |28|ge5|ed 53 8 =3 | £
i 38E (gé 5- a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- Geologic Descriptions are Based on the USCS. © -
S
0 Surface = Grass 1314.1
B | LAY 1 Topsoil, silty clay w/organic matter, soft, slightly moist, moderate =
N Y I G =
B ] Q*// Silty CLAY (40% silt), stiff, moderate brown, slightly moist, high =
L 2 //? oL toughness. =1 1312
- y| 34 % =
-, g7/ I =
| i No recovery. =N 1310
i 1 564 W 1 oL | Silty CLAY (40% silt), stiff, black, slightly moist, high toughness. =3
’ A4\ —
— 6 [ 1 Weathered LIMESTONE, hard, moderate brown, slighly moist, high =—1—1308
i ] I l I toughness. =1
I —
B ] [ 1 =
L 8 — | T | — 1306
B ] 52 I At 8.5' greyish olive (10Y 4/2). B
[ 1 B
B ] I B
— 10 — I : I — 1304
B ] [ 1 B
B | 50 : [ : B
— 12 e —1302
B i I i
i i | I | B
4.0 B
— 14 e — 1300
B | | I | i
B . [ 1 -
— 16 7 57 1 — 1298
I L
B 7] | I | -
— 18 — e — 1296
i ] 28 [ I [ B
B s [ 1 L
— 20 1 — 1294
B ] I |
B ] [ 1 -
B 1 56 : | : L
L 20 I — 1292
B 7] [ | [ -
5 i "Endofboring=23.1"."  Well TD=299". | i




Borehole / Well Completion Log

M W H Monitoring Well TW-40

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.08".
Location El Dorado, KS Project Number 19714029 Well sump = 28.9-29.3"
Surface Elev. 1332.101t North  1743197.02 ft East 1784517.71 ft
; T2/05/07 8
Topof Casing _1335.18ft _ \yater Level Initial \/1308.18 0000 Static ¥.1316.26 0000
Hole Depth 29.3ft  gcreen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 22.4ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/5/2007 Completion Date 12/5/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
_| Ses | ¢ Description S <
te |oE| E2E (2 52 & =3 | £
i 38E |88 5- a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
S
0 Surface = Grass 1332.1
N | PP 1 Topsoll, silty clay and gravel (30% silt, 10% gravel), soft, medium
B 1 os gvsv'z“g V¥ B 1\ to low plasticity, low toughness, dark yellowish brown (10YR 4/2),
I R R | _slightly moist, anguler gravel (<25%). ___ ___ ___
L 2 Silty CLAY (30% silt), soft, medium to low plasticity, low L1330
- (/7 |\ toughness, dark yellowish brown (10YR 412),slightly moist.
- o) |\ Rerecovery T T T T
B 1 06 / % CL Silty CLAY and limestone pieces (<.25"d), hard, plastic, low
— 4 — ? toughness, dark yellowish brown (10YR 4/2), slightly moist. 1328
| i wi
| | Weathered LIMESTONE, hard, low toughness, very pale orange
L 5 — (10YR 8/2), slightly moist.
17 —1326
— 8 — 1324
i ] 33
L 10 —1322
i ] 37
— 12 1320
i 1 28
— 14 —1318
B ] !_ At 15.2' greyish orange (10YR 7/4). v
B 6 | 34 1316
B 18 ] At 18' very pale orange (10YR 8/2).
55
i ] 29
B 22 ] At 22 light grey.
i 1 14
— 24 Y ;
Continued Next Page

ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-40
Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> C
=| Seg|ef ¢ - S 5
£c |oE| Ees|eY 52| 8 Description 32 | %2
8~ | te 282 (88 5- 3 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
Continued

— 24
= 4 11
— 26 ] At 26' ve
| | ry pale orange (10YR 8/2).
i ] At 27' moist.
B ] End of boring = 29.3'. Well TD = 29.3". -
— 30 — —1302
— 32 —1300
— 34 — —1298
— 36 — — 1296
— 38 —1294
— 40 — —1292
— 42 — —1290
— 44 — —1288
— 46 — — 1286
— 48 — —1284
— 50 — —1282
| 50 — —1280
— 54 —1278




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log
M W H Monitoring Well TW-41
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.79'.
Location El Dorado, KS Project Number 19714029
Surface Elev. 1323.84 ft North  1743221.82 ft East 1784848.47 ft
: T2/20/07 8
Top of Casing _1326.63ft  \ater Level Initial \/1306.63 __ 00:00 Static ¥1318.3¢ __ 00:00
Hole Depth 22.1ft gereen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 154 ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/20/2007 Completion Date 12/21/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
g | 2§ g%‘Eig %Ei% g2 |3 P 32 | %e
&~ | ra (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Gravel, tank scar
B | / Silty CLAY, medium stiff, high thoughness and dry strength, no
i i TW-41 / odor, moist, moderate brown (5YR 3/4).
2.5 1(0.5-2.0) / CL
- 2 iz _At18somegavel _ __________________
i ] 34 I I I LIMESTONE, very pale orange (10YR 8/2), no odor, wet.
n 47 I
4 [ | [
i ] [T
R J o At5' slightly moist.
| | [
— 6 7 32 L]
B . [T
B ] [
L 8 — [ | [
i 1 39 L
B ] [ I [
— 10 — ]
i i [ : [
i ] 28 I
10 [ I [
: : l T l At 12.5' wet, slight odor.
B ] [ T
180 [
— 14 — ]
- i -
i i I [ I At 15' slightly moist, no odor.
— 16 7 426 1
i E_ | : |
— 18 — [ I [
i | e8.1 T
[
B 7] [T
— 20 — [
5 . [T
B _ [
i i [ I [
— 22 | T
B ] End of boring = 22.1". Well TD = 22.1". B
[ o4 — 1300




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-42
Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.76".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1314.59 ft North  1743354.54 ft East 1785449.31 ft
: /07/07 8
Top of Casing _1317.35ft _ \ater Level Initial \/1293.68 0000 Static ¥.1310.97 0000~
Hole Depth 28.4ft gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 16.2ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
fe |oE|5E5|EY 52 8 53 | %e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass
B | ol Topsoil, silty clay and organics, soft, moderate brown (5YR 3/4),
1 | W | siotymost T T
R _ o % Silty CLAY (40% silt), stiff, moderate brown, slightly moist, low
L 2 ?i*// cL plasticity, high toughness, dense.
- - 24 '
B A 4 At 3' silt 20%.
4 v\ ___
[ | . No recovery.
i ] i " Silty CLAY (40% silt), stiff, moderate brown, slightly moist, low
L 6 — | plasticity, high toughness, dense, hydrocarbon odor.
70 |
i i TW-42
— 8 — (7.5-10) |
i | 266
B T |
i 1 122
- E At 13.2" increasing silt content.
86.8
- 1 CL
B ] / At 14.6' some angular limestone gravel (very pale orange (10YR
B ] 8/2), .25"d), clay is dark yellowish brown (10YR 4/2), medium stiff.
L 16 — At 15' silty CLAY, soft, plastic, medium toughness, moderate
[ | 859 % brown (5YR 3/4), hydrocarbon odor, moist.
B 18 N % At 17.5 dusky yellowish grey (10YR 2/2).
i ] 1093 %
C Y /
B | 655 /
[ o %
i | e85 %
P 2%

Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-42

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So—= 2 o kel ]
~| ses |eg ¢ . _2 S
£c |oE| Ees|eY 52| 8 Description 32 | %2
8~ | te 282 (88 5- 3 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
o4 Continued
- -+ e85 j// %
i i j? V/{? cL
— 26 22/
- 1 712 | : | Weathered LIMESTONE.
: ] L]
— 28 — I N
i ] End of boring = 28.4'. Well TD = 28.4".
— 30 — -
B 7 —1284
- 32 —] -
B T —1282
— 34 — -
B T —1280
— 36 — -
B T —1278
— 38 — -
B T —1276
— 40 — -
B 4 —1274
— 42 — -
B T 1272
— 44 — -
B T —1270
— 46 — -
B T —1268
— 48 — -
B T — 1266
— 50 — -
B 4 —1264
- 52 —] -
B T —1262
— 54 — -
B T —1260




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log
M W H Monitoring Well TW-43
Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.26".
Location El Dorado, KS Project Number 19714029 Well sump = 24.43-25.53".
Surface Elev. 1309.85 ft North  1743361.41 ft East 1785662.59 ft
: T2/03/07 8
Top of Casing _1313.17f  \yater Level Initial \/1293.11 0000 Static ¥.1305.95 0000
Hole Depth 25.5ft  gcreen: Diameter 2in Length 20.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 8.7 ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _Roy Morlan
Start Date 12/3/2007 Completion Date 12/3/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
£c |oE| sEE |8 59| 8 g 52 | %e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
L 0 Surface = Grass -|I 1309.9
IR _FILL, ity diay, sandy gravel, dry, ST, brown & white_ _
_ 1 07 |0520) ;’/ oL | Sty CLAY (high si conient), slightly moist, dark brown.
— 2 S \ At18soft. 1308
i ] No recovery.
- 4 Y 1306Y
i 1 03 [ | [ “Weathered LIMESTONE, very hard, greyish white, moist. |-~
— 6 — 1 1304
B ] [
B _ [ 1
B ] | I |
[ g | 1302
B ] [ 1
| | [
| I |
— 10 — 1 1300
B ] [
B 1 o2 [ 1
i 1" 1 At 11" hard.
L 12 : [ : At 11.6' very hard. 1298
i I |
B 7] [ I [
- 14 — 00 [ I [ 1296
B 7] [ 1
B . |
[ i - 1294
— 16 — 0.0 1
- Y X AVA
B ] |
18 — [ | [ 1292
B 7] [ 1
- -4 03 |
B ] [ 1
L 20 — l 1290
i ] | : | At 20' moderate competent.
- -4 00 | I |
[ 5o [ 1288
B . [ 1
B ] [
B ] [ 1
| o4 — . — 1286
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-43

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o k) S
~| sew |eg < - =
£c |oE| 522 (2f 52| & Description 32 e
oE S| cEg |EY &3 @ ) 25 SE
o e 2BE S ks & S (Color, Moisture, Texture, Structure, Odor) g ﬁ
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 0.1 1 3 g B
N i | :
- | [ i
[ 2% ] “Endofboring=2553" ~ ~ WellTD=2553". 1284
| og — 1282
| 30 1280
| 3o ] —1278
| 34 — 1276
| 3 1274
| 35 1272
| 40 — 1270
[ 40 — 1268
L 44 — — 1266
| 46 — 1264
| 45 — 1262
| 50 1260
| 5o | — 1258
| 54 — 1256
| 56 1254




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-45

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.43'.
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1305.23 ft North  1743497.94 #t East 1785896.86 ft Sampled with Macrocore.
: 01/22/08 8
Top of Casing _1307.66ft _ \yater Level Initial \/1302.06 0000 Static ¥.1301.08 0000~
Hole Depth _9.9 ft Screen: Diameter _2in Length 5.0ft Type/Size _PVC/0.01 in
Hole Diameter 8.25in Casing: Diameter 2.in Length 7.6ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/22/2008 Completion Date 1/22/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
_| Ses | ¢ Description S <
g2 | oE 8 22128 52| & 53 s
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Soll
_ | SLRN Topsoll, brown, frozen.
R - (gvsv_-zztg) ﬂ// Silty CLAY, medium stiff, high plasticity, slight odor - increasing
N B R D / w/depth, high dry strength, high toughness, dusty brown (5YR
L 2 % 7/7), some black staining, moist.
- 4 s8.0 % cL
— 4 ¥ //?
- -~ 350 /
L] 22/
L 6 — TW-45 Silty CLAY, medium soft, high plasticity, high dry strength, medium
R - (6-8) toughness, odor, very moist to wet, dusky yellowish green (5Y 5/2),
- - 874
I i CH
- 8 —
5 1 522 /
- T A\t
— 10 7 |__LIMESTONE, grey, moist,odor. _
i ] End of boring = 9.9". Well TD =9.9'.
PP [
i ] — 1292
— 14 — -
i ] — 1290
HP [
i ] — 1288
[ g [
i ] — 1286
HPY [
: ] 1284
P [
i ] — 1282
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-46

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.83".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1307.53 ft North 1743509.16 #t East 1785703.98 ft Sampled with Macrocore.
: 01/23/08 8
Top of Casing _1310.36ft _ \yater Level Initial \/1304.86 __00:00 Static ¥.1303.45 0000~
Hole Depth _10.0ft  gcreen: Diameter 2in Length 5.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 8.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/23/2008 Completion Date 1/23/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
Sos Description S s
s_ | of| 88889 £ g P =5 | £
oE =g SEg | EY o D Q. SE
o~ 0o (_8‘1 SE|S b g - 3 (Color, Moisture, Texture, Structure, Odor) = g o
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Tank scar
s - FILL, gravel (<30mm), brown. _____ _ ___ ___ ___ _
B 4 108 (g_vsv_-zzt_g) ﬂ// Silty CLAY, medium stiff, moist, high dry strength, dusky brown
B ] / (5YR 2/2), medium high toughness, odor w/depth.
— 2 o TW-46 %
-\ (2-4) 74
- - 815 %
B %
[ i 615 j/?/ CL At 4.6' more silty.
i ] At 5.5' stiff, moist to wet, dusky blue (5PB 3/2).
L 6 — ? % y ( )
— 8 — gé/// At 7.7' becomes gravelly, limestone fragments.
= - s -
n i [ 1 Weathered LIMESTONE, grey, odor, few traces of product (dark
L 10 ' brownodon.
- E End of boring = 10". Well TD = 10.0". -
B . — 1296
— 12 — L
B ] —1294
- 14 — -
B . —1292
— 16 — L
B . —1290
— 18 — L
B . —1288
— 20 — L
B . — 1286
— 22 — L
B ] —1284




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

@ mwH

Borehole / Well Completion Log

Monitoring Well TW-47

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
. - Well stickup = 2.78".
Location El Dorado, KS Project Number 1914029 Sampled with Macrocore.
Surface Elev. 1303.45 ft North  1743547.28 ft East 1786060.58 ft .
: 0271470
Topof Casing _1306.23ft  water Level Initial \/NDA Static ¥.7301.3 00:00
Hole Depth _8.3 ft Screen: Diameter _2.in Length 5.0ft Type/Size _PVC/0.01 in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 6.1 ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/22/2008 Completion Date 1/22/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
g2 | oE 8 %Ei e %Ei% 2| & 53 s
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
IT
1303.5
i 0 i I(\)ng 0:::“: FILL, gravel, angular, moist.
- 02 8K
L, ¥l KRR 1302
2% 555 i
CRRRX
= 4 83 25358
: KK
B 7 RS 1300
L 4 3RS
[ ] TW-47 xd
| 1 966 (4-6) Silty CLAY, moderate brown (5YR 3/4), high plasticity, moist, odor.
- . 1298
- 6 —
- 465% | .- f 46 0200 0 _ ]
B | LIMESTONE, grey, odor, wet. 1296
— 8 — 138
B 1 End of boring = 8.3". Well TD = 8.3".
- . —1294
— 10 — L
- . —1292
- 12 — -
- . —1290
— 14 — -
- . —1288
— 16 — L
- . — 1286
— 18 — L
- . —1284
- 20 — -
- . — 1282
— 22 — L
- . — 1280
— 24 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-48

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s o
ell stickup = 2.81".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1314.48 1t North  1743719.94 ft East 1785352.86 ft
: T2/12/07 8
Topof Casing _1317.29ft _ \yater Level Initial \/7293.79 0000 Static W.1314.11 0000
Hole Depth 28.4ft  gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 16.5ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/12/2007 Completion Date 12/12/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| S0 |0 o Description S 5
£c |oE| 8ef|ed 52| 8 =5 | &
8= |ta| 8s2|asg E- | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
TN = U),I (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Road, gravel -|I 1314.5
IR 4 AlLgavel
B 4 20 (g_vsv_-zzt_g) {*/ Silty CLAY (5% gravel), stiff, medium plasticity, medium
B ] //? toughness, dusky yellowish brown (10YR 2/2), no odor, moist.
| i CL
- - 4.1
L4 Y
| i No recovery.
i 1 12 VA7 cL |~ Silty CLAY (5% gravel), stiff, medium plasticity, medium ~
[ 5 [T [ _toughness, dusky yellowish brown (10YR 2/2), no odor, moist. _ _
N | 32 I | I Weathered LIMESTONE, greyish yellow (5Y 4/4), no odor.
B ] I At 6' very pale orange (10YR 8/2).
B _ [ 1
[
— 8 ] [ 1
B 1 34 I | I
B _ [
10 4 [ 1
i ] | | | At 10' slightly moist.
: 1 2 -
[
— 12 1
B — [
B ] [ 1
B ] [ | [
2.1
— 14 — |
- E [ I [
i ] [ : | At 15' dry.
— 16 1 a4 [ | [
B _ [ 1
|
B 7] [ 1
— 18 — [
i 1 17 L At 18.3 greyish blue (5PB 5/2).
[ 1
E | | l |
B 20 i | I | At 20' light blueish grey (5PB 7/11), dry to slightly moist.
i ] 28 I | I
— 22 — I | I
i ] I [ I At 22.5' wet, greyish orange (10YR 7/4).
1.4
B T [
— 24 — o '
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-48

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o k) S
~| g2 2 e o —_ o
£c |oE| 522 (2f 52| & Description 32 se
oE S| cEg |EY &3 @ ) 25 SE
o e 2BE S ks & S (Color, Moisture, Texture, Structure, Odor) g u%
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 T
- 4 14 T
B 1 [ 1
R ] [
L 26 | [ 1
|
i 7 20 | : |
B i [ : [
— 28 — o R
i ] End of boring = 28.4'. Well TD = 28.4". i
— 30 — L
R ] — 1284
— 32 — L
B - — 1282
- 34 — -
B - — 1280
— 36 — L
B - —1278
— 38 — L
B - —1276
- 40 — -
R ] —1274
- 42 — -
B - —1272
— 44 — -
B - —1270
- 46 — -
B - — 1268
- 48 — -
B - — 1266
— 50 — L
R ] — 1264
— 52 — L
B - — 1262
- 54 — -
B - — 1260
— 56 — L




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-49

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.49'.
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1306.14 ft North 1743739.13 ft East 1785880.40 ft Sampled with Macrocore.
: 8
Top of Casing _1309.63ft _ ater Level Initial \/NA Static ¥.1300.37 0000~
Hole Depth 10.1ft Screen: Diameter 2in Length 5.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 10.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/23/2008 Completion Date 1/23/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
| S0 |0 o Description S 5
£e |oE| E2E|eY 59| ¢ 32 | te
&~ | ra (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass 1306.1
B Topsoil, silty clay. —
B T TW-49 s ty y
- 1 39 [(05-20) e
- . Silty CLAY, moderate brown w/black staining, odor increasing
— 2 — w/depth, medium soft to stiff w/depth, high dry strength, very moist L1304
B 1 to moist, high toughness.
- - 430
— 4 ] —1302
- - 866
PR 4 A 4
— 6 TW-49 —1300
§ B (6-8)
- - 981
— 8 — At 7.8' 5% gravel (rounded limestone), clay pale green (56 7/2), — 1208
B 7] stiff, moist, odor, high toughness.
i | 485
- 107 | Weaiherod LMESTONE grey.maist T’ 1296
R - End of boring = 10.1". Well TD = 10.1". B
__ 12 __ —1294
— 14 —1292
— 16 —1290
— 18 —1288
— 20 —1286
__ 22 __ —1284




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-50

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.60".
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1305.53 ft North 1743828.20 #t East 1786109.50 ft Sampled with Macrocore.
: 01/29/08 8
Top of Casing _1309.13ft  \ater Level Initial \/1295.53 __ 00:00 Static ¥.1297.67 0000~
Hole Depth 24.1ft  Screen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 10.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date  1/29/2008 Completion Date 1/29/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE|cef 2] 53| ¢ 52 | e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Soll -|I 1305.5
= - Topsol. =
R 4 17 (gvsv_-zsg) Silty sandy CLAY (5% sand), soft to medium stiff, medium =1
R - o plasticity, moderate brown (5YR 3/4), medium to low toughness, =1 1304
L 2 slight odor, very moist, black stains. —
. { 784 =1
B 1 =—— 1302
- 4 —] j_
= - 756 Z:—
i i At55 i i 11300
L 5 — .5' no sand, high toughness, moist. -1
- - 53.7 -
B A 4 — 1298y
— 8 TW-50 L =
B . (8-10) -
- 4 412 -
[ 10 \vi At 9.5' product sheen. B 12962
| | ™At 10' wet, slight product show and sheen, water dark grey. B
- - 156 cL -
R - —1294
— 12 — L
- - 398 -
B 1 — 1292
- 14 —] -
- - 721 -
B 1 — 1290
— 16 — L
= — 74 -
B 1 — 1288
— 18 — L
= — 81 -
B 1 — 1286
— 20 — L
- - 157 -
B 1T w4 ] 1284
— 22 — LIMESTONE, fissile, wet, grey, broken. -
- - 57.2 -
B 1 —1282
— 24 — ,
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-50

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o o c
~| g2 2 e .. —_ kel
£c |oE| 522 (2f 52| & Description 32 se
oE S| cEg |EY &3 @ ) 25 SE
a o S SE|S 8 & ) (Color, Moisture, Texture, Structure, Odor) g ﬁ
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 — e
B - End of boring = 24.1'. Well TD = 21.3". L
B . —1280
— 26 — L
B . —1278
— 28 — L
B . —1276
— 30 — L
B . —1274
— 32 — L
B . —1272
- 34 —] -
B . —1270
— 36 — L
B . —1268
— 38 — L
B . — 1266
- 40 —] -
B ] —1264
- 42 —] -
B . —1262
— 44 — -
B . —1260
- 46 —] -
B . —1258
- 48 —] -
B . — 1256
— 50 — L
B ] —1254
— 52 — L
B . —1252
- 54 —] -
B . —1250




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log

Monitoring Well TW-51

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.75'.
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
S led with M. .
Surface Elev. _1309.09 ft North  1743868.00 ft East 1785654.64 ft ampled with Macrocore.
: 01/23/08 8
Topof Casing _1311.84ft _ \yater Level Initial \/1306.84 0000 Static ¥.1308.67 0000
Hole Depth _16.8 ft Screen: Diameter _2.in Length 10.0 ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 10.21t Type PVC

Drill Co.

Below Ground Surface

Driller _D.Graff

Driller Reg. # KS 710

Start Date 1/23/2008

% Bentonite Grout (Chips)

Completion Date 1/23/2008

Sand Pack

Drilling Method _Hollow Stem Auger Sand Pack 16/30
Log By _D. Bollenback

Checked By _N. Day

Sos o Description S 5
£- |oE| BEE(2Y S92 | 8 s3 | £o
8= |&& (.8“5“ £ §§ 5- g (Color, Moisture, Texture, Structure, Odor) = g e

- o Geologic Descriptions are Based on the USCS. © -

N Surface = Grass 1309.1
| 0 !_ TW.51 Topsoil, silty clay, brown, wet. i v
- 4 90 [(0.5-2.0) " Silty CLAY, stiff, high plasticity, moderate brown, high toughness, £ — 1308
B N slight odor increasing w/depth, moist.

— 2 ¥ AVA
B - 104 — 1306
- 4 —

i 7 %8 Increasing moisture w/depth. 1304
- 6 —

B - 989 1302
- 8 —

- - 1338 1300
B 114 L ] 1298
- - Clayey SAND, medium grained sand, subrounded, moderate

— 12 _brown, very moist to wet, slightodor. _ _ _ _ __ __ ____ _ |

B 7 Silty gravelly clay (10% gravel), soft to medium soft, limestone

B - 680 gravel, medium dry strength, dark grey, very moist to wet, medium 1296
B 7] toughness, odor.

L 1 s TLIMESTONE, very paie orange. ] 1294
- 1 “Endofboring=16.8"."  Wel TD=152". " — 1292
— 18 — -

B 7] —1290
— 20 — L

B 7] —1288
— 22 — -

B 7] — 1286




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log

Monitoring Well TW-52

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.00".
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
S led with M. .
Surface Elev. _1307.06 ft North  1743888.18 ft East 1785885.65 ft ampled with Macrocore.
: 01/24/08 8
Topof Casing _1310.06ft _ \yater Level Initial \/1299.06 _o00:00 Static ¥.1302.117 0000~
Hole Depth _13.2ft Screen: Diameter 2 in Length 8.1 ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 10.11t Type PVC

Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/24/2008 Completion Date 1/24/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
g |o| S23|8E 25| g i 32| ie
&~ | ra (_8‘1 3 E 39 g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass 1307.1

- . Topsoll sityclay.
_ 1 00 |0520) Silty CLAY, high plasticity, medium soft to medium stiff to siff 1306
R - o /depth, moderate brown, high dry strength, good toughness, very
L 2 moist to moist.
- 4 49
B - Slight odor after 3.1". 1304
- 4 —
i Y . 1302 Y
- 6 —
i i At 7.2' brownish grey (5G 8/1) 1300
- — .2" brownish gre .
[ g \vi grey v
B 1 236 1298
— 10 — TW-52
B 1 (10-12)
- - 1030 1296
__ 12 __ At 11.6' moderate brown, odor, medium stiff, very moist.
B 1 215
- 1 LT — 1294
- . |__LIMESTONE, very pale orange, weathered. _ _1
— 14 — End of boring = 13.2". Well TD = 13.2".
B 7] —1292
B 7] —1290
B 7] —1288
B 7] — 1286
B 4 —1284




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-53

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 4.58'.
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1306.88 ft North  1744009.29 #t East 178587892 ft Sampled with Macrocore.
PR 8
Top of Casing _1311.46ft _ \yater Level Initial /NDA Static ¥1302.43 _ 00:00
Hole Depth 13.4ft  gcreen: Diameter 2in Length 8.2ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 11.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/24/2008 Completion Date 1/24/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |8 | €25 (8] 53| 8 5| &
&~ | ra (_8‘1 3 E (gé g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass -|I 1306.9
i ] L) _Topsoil, wet.
n i (EVSV_'ZSS) / Silty CLAY, medium soft to soft, medium dry strength, moderate
R 4 1005 [ é**// oL brown (5YR 3/4) wiblack stains, medium toughness, odor, very
— 2 /;/; moist, medium plasticity.
: i “Norecovery. T T T T T T T T T
i 1 200 s " Silty CLAY, stiff, high dry strength, olive grey (5Y 3/2), oxidation = |
L 5 — % stains, high toughness, slight odor, moist, high plastic.
B -1 265 %
[ g ] 97
. ] %
B - 210 / CL
— 10 7 % At 10' 5% I, slight to moderat od
| | / % gravel, slight to moderat odor.
B - 316 /
— 12 — TW-53 ///?/
- - : \ _LIMESTONE, very pale orange, slightodor. _ /|
— 14 — End of boring = 13.4". Well TD = 13.4". B
B | —1292
— 16 — B
B | —1290
— 18 — B
B | —1288
— 20 i
B | — 1286
— 22 — B
B | —1284
— 24 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log
M W H Monitoring Well TW-54
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Sampled with Macrocore.
Location El Dorado, KS Project Number 19714029
Surface Elev. 1314.03 ft North  1744074.33 ft East 1785580.63 ft
Top of Casing _NA Water Level Initial \/NDA Static W.NA
Hole Depth 3.5ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 8.25in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Hollow Stem Auger Sand Pack NA
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/24/2008 Completion Date 1/24/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |oE| €258} 53| 8 5| &
8= |22 82 |sg £ | 4 Color, Moisture, Texture, Structure, Odor = e
TN = |0 (O] o
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Gravel
B | TW.54 GRAVEL (>40mm), stained black.
N 4 58 |(0.5-2.0) s " Silty to very silty CLAY witrace sand, soft, black, medium plasticity,
B b % moist, odor.
— 2 — / cL At 1.1' stiff, high dry strength, greyish brown (5YR 3/2), slight odor.  [Foeeeee— 1312
B 4 395 A e —— - ———————— — — — ===
4 _ LIMESTONE, very pale orange, very moist. _ _1
I ] Refusal at 3.5'. B 1310
— 6 — 1308
— 8 — 1306
— 10 — — 1304
— 12 —| —1302
— 14 — — 1300
— 16 — —1298
— 18 — — 1296
— 20 — —1294
— 22 | —1292




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log

Monitoring Well TW-55

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.94".
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Sampled with Macrocore.
Surface Elev. 1314.02 ft North  1744247.02 ft East 1785578.39 ft pea
P — 8
Top of Casing _1316.96ft _ \yater Level Initial \ZNDA Static ¥.1308.5 0000
Hole Depth _8.7 ft Screen: Diameter _2.in Length 3.1ft Type/Size _PVC/0.01 in
Hole Diameter 8.25 in Casing: Diameter 2.in Length 10.01t Type PVC

Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/24/2008 Completion Date 1/24/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
| So= o Description S s
g o8| S83|8E 25| g i 32| ie
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass 1314.0

= - _Topsoil, wet.
B 4 13 (EVSV_'ZSS) Silty CLAY, soft to stiff w/depth, moderate brown, high dry
R - o strength, medium toughness, high plasticity, no odor to slight odor
L 2 w/depth.
- - 628
— 4 TW-55
B N 46) A, “v1 \___ ]
B 1— 705 Weathered LIMESTONE, very pale orange, wet, slight to no odor.
- 6 —
B 1 365
[ 8 ] _____'____l_________l_ ___________
R - End of boring = 8.1". Well TD = 8.1 L
— 10 — — 1304
— 12 —| —1302
— 14 — — 1300
— 16 — —1298
— 18 — —1296
— 20 — —1294
— 22 | —1292




MWH

El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS

Borehole / Well Completion Log
Monitoring Well TW-56

Page: 1 of 2

Well stickup = 3.01".

ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Continued Next Page

El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1319.52 ft 1744331.49 ft East 1785392.34 ft
: T2/13/07 8
Topof Casing _1322.53ft _ \yater Level Initial \/1297.53 0000 Static W 1315.54 _ 00:00
Hole Depth 30.5ft  gcreen: Diameter 2in Length 15.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.25in Casing: Diameter 2.in Length 18.7ft Type PVC
Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/13/2007 Completion Date 12/13/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |2E| 5eE (3] 58 & 3% | e
a Y (.8“(;,“ z (gé 5 g (Color, Moisture, Texture, Structure, Odor) = £ uij"
- Geologic Descriptions are Based on the USCS. ©
L
Surface = Road, gravel -|I 1319.5
s \ GravelFllLforroad.  __ __ _ _ ___ _ _ _ __ _ _ _____
138 (gvsv_-zsg) /I/ CL Gravelly silty sandy CLAY (15% gravel, 5% sand), hard, low to
o A/ medium plasticity, greyish brown (5YR 3/2), no odor, slightly moist, 1318
41 CH 1, _high toughness, limestone gravel very pale orange (10YR 8/2). _
s \  Silty CLAY witrace gravel, stiff, medium to high plasticity, moderate
V0] |} brown (5YR 4) no odor, sghty moist._ —~~ 7T
21 ?/ o || Norecovery. 1316y
/ % Limestone gravel and clay. -
e
4.1 /I;/ /j’/ cL Silty CLAY wigravel (20% gravel), soft, medium to high plasticity, 1314
1 1 high dry strength, moderate brown (5YR 4/4), no odor, moist,
47 I \_weathered limestone gravel, very pale orange (10YR 8/2), moist.
' L LIMESTONE, very pale orange (10YR 8/2), no odor, dry.
[ | [ 1312
[ 1
1.4 : | :
: I : 1310
I
I : I
39 ] 1308
[ 1
I
I : I
19 [ At 13.5' slightly moist. 1306
[ ]
I
I | I — 1304
27 | : |
[ ]
1 1302
I
23 l I l
e — 1300
R At 20' bluish white (5B 9/1), no odor, dry.
[ 1
33 I
— 1298
[ I [ 7
[ 1
I l I
20 | L1296
T T




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-56

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> C
So—= 2 o kel ]
~| g2 2 e .. —_ kel
£c |oE| Ees|eY S92 | 8 Description 32 e
8~ | te 282 (88 5- 3 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
Continued
— 24 T
- 4 20 I
i ] : I : At 25' medium light grey (N6), wet, slight odor.
[ 26 1 408 : [ :
. - [
N i [ : [
— 28 — ]
- . |
- - 978 [ : [
i i [ ]
— 30 — |
| . 1 -
| | End of boring = 30.5'". Well TD = 30.5". B
- N —1288
— 32 — L
- N — 1286
- 34 — -
- N —1284
— 36 — L
- N —1282
— 38 — L
- N —1280
- 40 — -
- N —1278
- 42 — -
- N —1276
— 44 — -
B 4 1274
- 46 — -
- N 1272
- 48 — -
- N —1270
— 50 — L
- N —1268
— 52 — L
- N — 1266
- 54 — -
B 4 —1264




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log
Monitoring Well TW-57

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC /(\:ISAV/VIQ/;/i,ZIS
Location El Dorado, KS Project Number 1914029 Sampled with Macrocore.
Surface Elev. 1316.00 ft North  1744415.23 ft East 1785551.48ft
Top of Casing _NA Water Level Initial \/NA Static WNA
HoleDepth 6.2ft  gereen: Diameter NA Length NA Type/Size NA
Hole Diameter 8.25 in Casing: Diameter NA Length NA Type NA

Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack NA
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/30/2008 Completion Date  1/30/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> . .
Sos Description 5
s_ | of| 888|289 55| 8 P 5 _
oE S| cEg |EY ®8 7] . e
a o S SE|S 8 & ) (Color, Moisture, Texture, Structure, Odor) u%
- Geologic Descriptions are Based on the USCS.
0 Surface = Gravel, tank scar 1316.0
- . GravelFILL. _ _ __ _t
_ 1 e (gvg_-;g) Silty CLAY, medium stiff fo soft at 4.2, high plasticity, dusky brown (5YR i
R - o 2/2), high dry strength, high toughness, slight odor, moist to very moist at L
- 4.5, —1314
= - 80 CH -
— 4 — —1312
SEEET / -
i 1 " LIMESTONE, very pale orange, wet, no odor, fissie. i
- 6 {87/ W1l \ _ " -~~~ > " _ . ____ —1310
- - End of boring = 6.2' -
— 8 — — 1308
— 10 — — 1306
— 12 — — 1304
— 14 — —1302
— 16 — — 1300
— 18 — —1298
— 20 — — 1296
— 22 — —1294
— 24 —| —1292




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-58

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 349
ell stickup = 3.49".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1320.71 ft North  1744558.73 ft East 1785393.29 ft
e 8
Topof Casing _1324.20ft _ \yater Level Initial \/NA Static W.1313.417 0000
Hole Depth 30.1ft  gSereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 18.5ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/13/2007 Completion Date 12/13/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
~| §og |eg ¢ Description S c
£c |oE| Ees|eY S92 | 8 55 | £
8= |2 8s€ |sg &2 | 8 (Color, Moisture, Texture, Structure, Odor) = e
TN = U),I (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Gravel, tank scar -|I 1320.7
- . Gravel,roadbase. _ _ _ _ _ _ _ ___ _ _ _ ____ ___
i 1 14 (g_VSV_-;_g) ;’*/ Silty CLAY, sfiff, high plasticity, high dry sirength, medium high 1320
B ] / touhgness, moderate reddish brown (10YR 4/6), no odor, slightly
L 2 / \moist to moist.
B ] Q*// cL At 2' includes limestone gravel, very pale orange (10YR 8/2). 1318
- 4 25 /
-, o o\
| i No recovery.
B 4T ! = 1 1316
i i [ 1 Weathered LIMESTONE, very pale orange (10YR 8/2), hard, dry,
L 5 — I | I no odor.
| | 17 I
[ T 1314
R 4 - Y
— — [
B 8 ] [ 1
1.5 [ 1312
B 7] | I |
L 10 — [ : |
: i [ 1 1310
i 117 I | I
L 12 | [ |
i ] | [ | 1308
- E |
31.6
— 14 — [ I [
i ] [ 1
| | I l I At 15' light grey (N7), slightly moist, slight odor.
- — |
— 167 110 -
s - I l I — 1304
B ] |
L 18 — [ | [
| ] 108 o —1302
B _ | I |
~ 20 7 ]
i ] 1 — 1300
B | 48 [
99 | | I |
- i e 1298
B 4 48 | I |
— 24 — — '
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-58

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So—= 2 o kel ]
~| ses |eg ¢ . _ 5 S
£c |oE| Ees|eY S92 | 8 Description 32 | %2
8~ | te 282 (88 5- 3 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
Continued
— 24 T
- - 48 : [ :
i ] I At 25' moist, no odor.
| ] [ ]
i 26 | 401 I [ :
. - [
N i [ : [
— 28 — ]
- . |
B | 47 1
B ] ! [ |
— 30 I e
R - End of boring = 30.1". Well TD = 30.1".
C o, i
i i —1288
— 34 i
i i —1286
s ] i
: i 1284
g ] i
i i — 1282
- o ] i
i i —1280
- ] i
i i —1278
— 44 — i
i i —1276
— 46 — -
: i 1274
- g ] i
i i —1272
" 5 ] i
i i —1270
- ] i
i i —1268
- ] i
i i — 1266
— 56 — I




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS

Project
Location
Surface

Borehole / Well Completion Log
Monitoring Well TW-59

Page: 1 of 1

Top of Casing NA

Hole Diameter

Drill Co.

No well set.
El Dorado, KS Project Number 1914029 Sampled with Macrocore.
Elev. 131547 ft North  1744563.25 ft East 1785551.48 ft
Water Level Initial \/NA Static WNA
Hole Depth 2.8ft  gcreen: Diameter NA Length NA Type/Size NA
8.25in Casing: Diameter NA Length NA Type NA
Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack NA
D.Graff Driller Reg. # KS 710 Log By _D. Bollenback

Driller

Start Date 1/29/2008

Completion Date 1/29/2008

Checked By _N. Day

% Bentonite Grout (Chips) Sand Pack
> . .
Sos Description 5
fe |o%| 255|253 8 P g
&= |ag 28 £ 89 5 a (Color, Moisture, Texture, Structure, Odor) i
- o Geologic Descriptions are Based on the USCS. -
0 Surface = Soll, tank scar 1315.5
| | / Clayey SILT wi/trace fine sand, slighly moist, soft, non-plastic to low plasticity, |
[ 1 ooq [ 1059 / moderate brown (5YR 3/4), low toughness, very slight odor to no odor. i
1 1(0.5-2.0) / CL [ 214
L o / ___________________________________ -
B 4 02 Weathered LIMESTONE, very pale orange, wet, very slight odor, fissil. L
- TEndofboring=28 T T oo -
- - —1312
- 4 — -
- - —1310
- 6 — -
- - —1308
- 8 — -
- - — 1306
— 10 — L
B - — 1304
— 12 — L
- - —1302
— 14 — -
- - —1300
— 16 — L
- - —1298
— 18 — L
- - — 1296
— 20 — L
B - —1294
— 22 — L
- - —1292
— 24 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-60

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC EVO;‘I/”‘;’EI’(V s 330
ell stickup = 3.30".
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1311.80 1t North  1744631.07 ft /1%/%37t 1785787.17 ft .
. 12, 0271470
Topof Casing _1375.10ft  water Level Initial \/7298.6 00:00 Static ¥.1309.82  00:00
Hole Depth 20.2ft  gereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 8.0ft Type PVC
Drill Co. Geo Core Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date  12/19/2007 Completion Date 12/19/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
< e g%g ofl ¢ 2 Description _s 5
Q= = i o [ oE
8= |8 (.8“5“ £ §§ 5 313 (Color, Moisture, Texture, Structure, Odor) = g Friad
- o Geologic Descriptions are Based on the USCS. © -
L
L 0 Surface = Soil, gravel -|I 1311.8
| | / Silty CLAY, stiff, high plasticity, medium toughness, high dry 1
[ ] TW-60 / strength, moderate brown (5YR 3/4), no odor, moist. =
36 |(0.5-2.0) / =1
. 5, Y o oL o =1 1310%
i i % At 2' medium stiff. =
- - 181 % =j
-, ] o] —1—1308
| | No recovery. -
[ 1 124 W7 oL | Sty CLAY wigravel, medium stiff, high plasticity, medium | ')
L 5 — toughness, high dry strength, moderate brown (5YR 3/4), slight 11
B 1 576 N\ odor,moist. R
R 4 7 LIMESTONE, very pale orange turning light medium grey, moist, e
= . slight odor. I
 — At 7.5' becomes very pale orange (10YR 8/2).
i | 799 .
i 141 At 11' soft zone.
-\
i | 820
B 16 ] 140
| | At 16' saturated.
R 4 251
- - End of boring = 20.2". Well TD = 20.2. i
— 22 — _— 1290
L 24 — —1288




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-61
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC l(\:IOMA/lilENtTS
0 well set.
Location El Dorado, KS Project Number 19714029 Sampled with Macrocore.
Surface Elev. 1308.14 ft North  1744874.58 ft East 1786013.97 ft
Top of Casing _NA Water Level Initial Y/NA Static WNA
HoleDepth 6.8ft  gereen: Diameter NA Length NA Type/Size NA
Hole Diameter 8.25 in Casing: Diameter NA Length NA Type NA

Drill Co.

Below Ground Surface

Driller

D.Graff

Start Date 11/30/2008

Driller Reg. # KS 710
Completion Date 11/30/2008

Drilling Method Hollow Stem Auger Sand Pack NA
Log By _D. Bollenback

Checked By _N. Day

% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
£ |oE| 888|289 59| 8 P 33 | o
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -

| Surface = Rubble 1308.1
— 0 7 D) _Rubble,gravel. ==
B 4 239 (g_vsv_-zbtg) ﬂ// Silty CLAY wi/trace gravel, medium soft, high plasticity, dusky
B ] / brown (5YR 2/2), high toughness, odor increasing w/depth, moist
L 2 % to slightly moist w/depth. = 1306
i 1% % =1
-, ] % oL ==—)
— 4 94 =———1304
B 7 / At 4.3' greyish brown. —_—
— - 16 % e
R P 27 =—— 0
- ' _LIMESTONE, very pale orange, sfighfly moist sightodor. _____; I
B . End of boring = 6.8". -
— 8 7] —1300
— 10 7 —1298
— 12 —1296
— 14 — 1294
— 16 —1292
— 18 —1290
— 20 —1288
— 22 ] —1286
— 24 i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-62

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 314
ell stickup = 3.14".
Location El Dorado, KS Project Number 19714029
Surface Elev. 1321.36 ft North  1744885.16 ft East 1785380.15ft
: T2/14/07 8
Top of Casing _1324.50ft _ \yater Level Initial /1299 00:00 Static 131242 0000
Hole Depth 30.2ft  gcreen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 18.2ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/14/2007 Completion Date 12/14/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE|cef 2] 53| ¢ 3% | te
8= |ca| 8s€ |59 &2 | & Color, Moisture, Texture, Structure, Odor = e
TN = |0 (O] o
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Road, gravel -|I 1321.4
s - Roadgravel. ____ _ _ _______ __________
i 1 o4 (g_"g’_‘fg) ;’*/ Silty CLAY, sfiff to hard, medium high plasticity, high dry strength,
B ] / moderate brown (5YR 3/4), no odor, slightly moist, roots.
-2 ] ) o
I %
-, o o\
| i No recovery.
i ] s " Silty CLAY, stiff to hard, medium high plasticity, high dry strength,
L 5 — ﬂ// moderate brown (5YR 3/4), no odor, moist.
B 4 16 / CL
. i 9 2
[ g = o \ _LIMESTONE, very pale orange (10YR 8/2), no odor, slightly moist. _
B | [ 1
B Y| 21 I I :
- E |
L 10 — [ | [
i ] [ I [
B 7] |
B T [ 1
B 147 |
— 14— " !
B 7] [ 1
B s [
B ] | I |
— 16 7 39 [
- E | I |
18 | I |
i ] 40 ' I '
| | I I I At 19 slight clay, light brown (5YR 5/4).
— 20 e At 20' light grey (N7), slightly moist.
B ] [ 1
i 1 6.1 : | :
— 22 g I [ I
: : I Slight odor arter 22.5'.
i 1 531 [ ]
— 24 — T l T
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-62

Page: 2 of 2
roject orado Refinery - Thir ase Env. Investigation wner -
Proj El Dorado Refil Third Ph Env. | jgati (0] EPME-PC
Location El Dorado, KS Project Number 1914029
> C
So= 2 o o c
—_ SR Q@ e .. —= kel
£c |oE| Ees|eY S2| 8 Description 32 | %2
8~ | tg (_8‘1 32|89 g =19 (Color, Moisture, Texture, Structure, Odor) = £ e
- o Geologic Descriptions are Based on the USCS. © -
Continued
— 24 1
- 4 831 I
i ] l I l At 25' product, wet, brown/dark brown.
| | [T
I 26 | 426 I [ :
- 1 I
B | [ : [
— 28 — 1
- 1 225 I ! I
n i ! [ |
— 30 — | o ______
= - End of boring = 30.2". Well TD = 30.2. B
- i 1290
— 32 — i
- i 1288
— 34 — i
- i 1286
— 36 — i
- i 1284
— 38 — i
- i 1282
— 40 — i
- i 1280
— 42 — i
- i 1278
— 44 — i
- i 1276
— 46 — i
- i 1274
— 48 — i
- i 1272
— 50 — i
- i 1270
— 52 — i
- i 1268
— 54 — i
- i 1266
— 56 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log
Monitoring Well TW-63

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 318
ell stickup = 3.18".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 13714.38 ft North  1745018.21 ft East 1785697.55 ft
: T2/19/07 8
Top of Casing _1317.56 ft _ \yater Level Initial \/1296.06 0000 Static W1311.83 _ 00:00
Hole Depth 25.0ft gereen: Diameter 2in Length 15.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.25in Casing: Diameter 2.in Length 13.1ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date  12/19/2007 Completion Date 12/20/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
~| Sog |eg ¢ Description S c
£e |oE| E2E|eY 59| ¢ 32 | Se
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass, soil, some gravel -|I 1314.4
i - Gravelly sitty clay, road base. _ ___ ____________ =1314
B 4 09 (gvsv_-z(sg) ﬂ// Silty CLAY, stiff, medium plasticity, high dry strength, brownish
B _ o / CL black to moderate brown w/depth, no odor, slightly moist, high
— 2 & toughness.
S 4 1 LIMESTONE, very pale orange (10YR 8/2), no odor, dry. 1312¥
: : 1.3 T T
| 4 — I I e
B N No recovery. L1310
i ] T 1 " LIMESTONE, very pale orange (10YR 8/2), no odor, moist turning
| | | less moist w/depth.
6 [ T
B 4 13 : | | 1308
B 7] [
B ] [ T
L 8 — I
B ] [ T — 1306
40.7 [
B 7] [ T
B . [
— 10 — [ 1
u J | I | — 1304
i 1 397 1
L 12 | [ |
B | I — 1302
B 7] [ I [
i 1 351
— 14 — [ I [
B | . — 1300
B . [
S - [ I [
| | 121 [ | [ — 1208
- — [T
i | -
— 18
10 Y] o — 12964
i 1 86 I
B ] [ T
— 20 | um |
i ] | : | At 20" medium light grey (N7). L 1204
i ] 39 l I l
[ 5o ] [ : [ At 21.5" wet.
B | T — 1292
: | 26 -
[ L
— 24 — — '
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-63

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So—= 2 o kel ]
~| e o Q . =
£c |oE| Ees|eY 52| 8 Description 38 | £o
8~ | te 282 (88 5- 3 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
Continued
- 24 J ] T
» -4 26 [ ..
- . T e . Y —
| | End of boring = 25". Well TD = 25.0". L
— 26 — i
B - —1288
— 28 — i
B - — 1286
— 30 — i
B ] —1284
— 32 — i
B - —1282
— 34 — i
B - —1280
— 36 — i
B - —1278
— 38 — i
B - —1276
— 40 — i
B - —1274
— 42 i
B - —1272
— 44 — -
B - —1270
— 46 — i
B - —1268
— 48 — i
B - — 1266
— 50 — i
B - —1264
— 52 — L
B - —1262
— 54 — i
B - —1260
— 56 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-64

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC SVO;‘I/”‘;’EI’(V s 3051
ell stickup = 3.25".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 13710.29 ft North  1745092.63 ft East 1786008.90 ft
: T2/19/07 8
Topof Casing _1313.56ft _ \yater Level Initial \/1302.56 0000 Static ¥.1306.85 0000~
Hole Depth 14.9ft  Screen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 8.2ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date  12/19/2007 Completion Date 12/19/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| Sos |0 o Description S 5
ge |o%|ces|2d 58| S 53 | %e
8= |ta| 8s2|asg E- | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
TN = U),I (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
0 Surface = Rubble, debris -|I 13103
B | TW.64 Silty CLAY, medium stiff, high plasticity, high toughness, dusky ——— 1310
B 4 125 | (0520 brown (5YR 2/2), high dry strength, odor, slightly moist. =
- s CH =
[ 2 N A At 2' black, wet, odor. —;:_ 1308
R “Norecovery. T T T T T T = Y
4 — | =
i 1 103 o | Sty gravelly CLAY, soft, high plasticity, medium toughness, olive |
[ ¢ - /| ' | black (5Y 211, strong odor, very moist o saturated. |
i 1 % | I | LIMESTONE, medium grey (N5), odor, some clay zones.
B ] [ 1
R E I
L g8 — [ | [
i ] 992 | : |
- - [ 1
10 : [ :
B 7] |
- ] 101 L At 11" wet.
L 12 — [ | [
B 7] [ 1
B — |
B 1 140 l I l
— 14 — ]
B 7] [
i ] "Endofboring=14.9.  Wel TD=149. L
— 16 7 — 1294
— 18 7 —1292
20 —1290
22 —1288
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-65

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.99'.
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1314.07 ft North  1745172.20 ft East 1785713.93ft
: T2/18/07 8
Topof Casing _1317.06ft _ \yater Level Initial \/1307.06 0000 Static 131312 0000~
Hole Depth 13.0ft  gcreen: Diameter 2in Length 8.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 7.8ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/18/2007 Completion Date 12/18/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
| So= o Description S s
fe |oE|2EE |88 52| 8 P 53 | se
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Gravel, rubble -|I 1314.1
B | Gravel subangular FILL (<33mm), fill & rubble & concrete, slight B
B Y ., asphalt odor.
-2 W65 ~Silty CLAY, stifl, medium plasticity, medium toughness, greyish
B ] (2-3) ?*Y/ L ity , stiff, medium plasticity, medium toughness, greyis
- A 11 Y444 _brown (5YR 3/2), very slightodor. _
- E No recovery.
- 4 —] —
i ] WX A cL | Silty CLAY, stiff, medium plasticity, medium toughness, greyish .
. — [ 1 \__brown (SYR 3/2), very slightodor. _ _ _
B 4 13 I | I Weathered LIMESTONE, very pale orange (10YR 8/2), no odor,
i v I slight moist.
B ] [ 1
[
- 8 [
i 1 os T
B | [
10 4 [ 1
i ] 1 At 10' wet.
B ] [
B 4 16 | I |
— 12 — 1
i ] I ! I
i ] "Endofboring=13. ~ WellTD=13.0. i
— 14 — —1300
L 16 — — 1298
L 18 — — 1296
— 20 — — 1294
L 20 —1292




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-66

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.05'.
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1318.191t North  1745188.89 ft East 1785479.10 ft
: T2/18/07 8
Top of Casing _1321.24f  \yater Level Initial \/1299.24 0000 Static W1314.54 __ 00:00
Hole Depth 27.1ft gSereen: Diameter 2in Length 15.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.25in Casing: Diameter 2.in Length NA Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/17/2007 Completion Date 12/18/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
| So= o Description S s
g2 | oE ‘g%ég %Ei% 2| 8 P 53 s
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Concrete -|I 1318.2
| i Concrete.
- 1 11| Swss " Silty CLAY, stiff, medium to high plasticity, high dry strength,
- E (0.7-2.0) dusky yellowish brown (10YR 3/2), moist, no odor.
- 2 —
B - 21
- ¥
4 “Notecovery. T T T T T T T T TTTTTT
B | ry.
i ] f—fCH.h  Silty CLAY, stiff, medium to high plasticity, high dry strength,
[ 5 | \ _dusky yellowish brown (10YR 3/2), moist, noodor. - _ _
B 4 23 l I l LIMESTONE, very pale orange, moist, no odor.
- — [ T
B | I [ I
i o4 ' I '
B | [ I [
— 10 — ]
B . [
B ] [ T
4.8 I
B ] [ T
— 12 — I
B E [ T
B ] [
B _ [ I [
6.1
— 14 — 1
_ i -
i ] I I I At 15' slightly moist, turning light grey (N7) w/depth.
— 16 1 25 I [ I
B ] [
[T
B 7] [
— 18 — [ I [
i Y| 53 T I T
B 7] [ T
— 20 — |
B ] [ T
| | [
5.7 [ 1
B ] -
B 22 7] I At 22' saturated, free product, brown, mild odor.
[ T
i 7 1282 I | I
— 24 — ! ,
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-66

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o o c
~| g2 K} = o —_ o
£c |oE| Ees|eY 52| 8 Description 32 | %2
8~ | tg (_8‘1 3E (gé g =19 (Color, Moisture, Texture, Structure, Odor) = £ uij"
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 1
- - 1282 I
i ] l I l At 25' dark brown product, odor.
— 26 — 870 l I l
B 1 [ | [
N i “Endofboring=27.1." ~ WellTD=27.4". i
— 28 — 1290
— 30 1288
— 32 — 1286
— 34 — 1284
— 36 — 1282
— 38 — 1280
— 40 — 1278
— 42 — 1276
44 — 1274
— 46 1272
— 48 1270
— 90 1268
— 92 1266
— 94 1264
— 56 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log
Monitoring Well TW-67

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.09".
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Sampled with M. .
Surface Elev. _1312.28 ft North  1745204.19 ft East 1785968.34 ft ampled with Macrocore.
; 8
Topof Casing _1314.69ft _ \yater Level Initial \/NA Static 13126 0000
Hole Depth 9.2ft  gcreen: Diameter 2in Length 4.0 ft Type/Size PVC/0.01in
Hole Diameter 8.25 in Casing: Diameter 2.in Length 1231t Type PVC

Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/30/2008 Completion Date  1/30/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
Zo= o2 Description S 5
£ | oE| 88E (8] £2 | 8 P 33 | 2o
8= | s 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
S
L o A 4 Surface = Gravel, hard pan 1312_¥
B i \_HadpanFLL A 1312
B 4 923 (gvsv_-z(sg) SAND, subrounded, medium to coarse, trace clay, dark grey (N3), S
B _ o loose, wet, strong odor. I~
-2 " 1310
- - 262 i
[ 4 _ / " Silty CLAY, medium stiff to stiff, high plasticity, moderate brown ~— ~ |--3| |*-:[
B i (5YR 4/4) wiblack staining, high toughness, strong odor, very Lol 1308
n 4 144 moist. SRR I S
- - CH
— 6 ] 1306
- + 136 /
B 8 ] L “Norecovery. T T T T T T T T T T
B i 1304
= . "Endofboring=92"  ~ WelTD=92." i
— 10 7 —1302
— 12 7 —1300
— 14 —1298
— 16 — 1296
— 18 — 1294
— 20 — 1292
— 22 ] — 1290
— 24 — i




Borehole / Well Completion Log

M W H Monitoring Well TW-68
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC l(\:IOMA/lilENtTS
0 well set.
Location El Dorado, KS Project Number 19714029 Sampled with Macrocore.
Surface Elev. 1313.58 ft North  1745325.90 ft East 1785897.34 ft
Top of Casing _NA Water Level Initial \/NA Static WNA
HoleDepth 7.7ft  gScreen: Diameter NA Length NA Type/Size NA
Hole Diameter 8.25in Casing: Diameter NA Length NA Type NA

Drill Co.

Below Ground Surface

Driller _D.Graff

Drilling Method Hollow Stem Auger

Sand Pack NA

Driller Reg. # KS 710

Log By _D. Bollenback

Start Date 1/30/2008

Completion Date  1/30/2008

Checked By _N. Day

% Bentonite Grout (Chips) Sand Pack
Zo= o2 Description S 5
2o QF gég é‘% %’.8’ 3 eSerpio 32 "%:
8= |8 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = g e
- o Geologic Descriptions are Based on the USCS. © -
| Surface = Rubble, dirt 1313.6
[ 0 i NN Gravelysoll.
i 1 120 (gvsv_-gg) pﬁ*’/ Silty CLAY, soft, high plasticity, dusky yellow green (5Y 5/2),
B _ o j? ?}i// medium toughness, odor, moist.
- 2 —
B N ?% At 2.3' medium stiff to soft, dusky brown (5YR 2/2). —_——
- - 678 =
- )
— 4 Tw-es (R %
i ] @) | Wi
- - 1050 j? %
ol %
B 4 34 V)
B | -
N 8 ] End of boring = 7.1". — 1306
| i —1304
— 10 — L
B N —1302
— 12 — -
B N —1300
- 14 — -
B N —1298
— 16 — L
B N — 1296
— 18 — -
| i —1294
— 20 — L
B N —1292
— 22 — L
B N —1290

ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-69

Page: 1 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.04".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1321.87 ft North  1745328.40 ft East 1785362.86 ft
: T2/17/07 8
Top of Casing _1324.91 % \yater Level Initial \/1301.41 0000 Static ¥1321.15__ 00:00
Hole Depth 30.7ft gSereen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 18.1ft Type PVC
Drill Co. _Geo Core Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 527 Log By _D. Bollenback
Start Date 12/17/2007 Completion Date 12/17/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> s c
~| Sog |eg ¢ Description S c
fe |oE| 52|28 58 & 53 | %e
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
L
0 Surface = Grass, soil -|I 1321.9
B W / Silty CLAY, soft, medium plasticity, high dry strength, moderate
i < TW-69 / reddish brown (10YR 4/6), no odor, moist, roots.
0.9 |(0.5-2.0) / At 6" sti
| i stiff.
2 % CL
4 “Notecovery. T T T T T T T T TTTOT
i 1 21 YXZI CL | " Silty CLAY, stiff, medium plasticity, high dry strength, moderate ~
6 am \__reddish brown (10YR 4/6), noodor, moist._ __ —
B -4 15 [ T Weathered LIMESTONE, very pale orange (10YR 8/2),
B i I I I fossiliferous, no odor.
B ] I
— 8 — [ I [
i 1 19 |
B 7] [
B . [ I [
B 10 7] ] After 10' some clayey zones.
[
i 7 14 | : |
L 12 — [ : [
K 7] [ T
B 7] [
i 1 a5 bl
L 14  * : [ |
B 7] [
B . [T
[ i -
— 16 - 14 [
B 7] [T
B . [
B ] [T
18 | | [ :
B 7] [
| | 241 I I
B ] I [ I
— 20 o I
: | 68 1
— 22 -
B . [
S - [ T
i 1 23 |
[ T !
| oy . At 23.5' wet. '
Continued Next Page




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-69

Page: 2 of 2
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC
Location El Dorado, KS Project Number 1914029
> c
So= 2 o k) S
~| g2 K} e o —_ o
£c |oE| 522 (2f 52| & Description 32 se
oE S| cEg |EY &3 @ ) 25 SE
o e 2BE S ks & S (Color, Moisture, Texture, Structure, Odor) g u%
- Geologic Descriptions are Based on the USCS. ©
Continued
— 24 T
- 4 23 I
B 1 [ 1
R - I [ I
— 26 7 o4 [
- 1 [ 1
- . [
R - [ : [
— 28 — ]
B 1 [
| ] 05 I I
R _ I
30 | . | .
R - End of boring = 30.1". Well TD = 29.77'. =
| 3o ] — 1290
| 34 — 1288
= 36 . — 1286
| 35 1284
B 40 a — 1282
B 42 a — 1280
| 44 —1278
B 46 a —1276
| 45 — 1274
= 50 . — 1272
| 5o | — 1270
| 54 — 1268
= 56 . — 1266




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-70
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC l(\:IOMA/lilENtTS
0 well set.
Location El Dorado, KS Project Number 19714029 Sampled with Macrocore.
Surface Elev. 1323.19 ft 1745503.38 ft East 1785435.88 ft
Top of Casing _NA Water Level Initial \/NA Static W.NA
Hole Depth 7.3ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 8.25in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Hollow Stem Auger Sand Pack NA
Driller _D.Graff Driller Reg. # 6494 Log By _D. Bollenback
Start Date 1/30/2008 Completion Date  1/30/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
s | oz g 23 |25 e * Description _s 5 _
€ 35| s52|5H 82| 8 Color, Moisture, T s od ze | %
a el s8E |8 8 & ) (Color, Moisture, Texture, Structure, Odor) g u%
- Geologic Descriptions are Based on the USCS. ©
0 Surface = Sand fill, tank scar
| i TW.70 FILL sand, medium grained, subangular, loose, no odor, moist.
B 7 03 |(0520) XXXXK) |
B ] s Silty CLAY, (very silty to 3.8'"), dry to lightly moist, stiff to hard,
— 2 % moderate brown (5YR 4/4), high dry strength, high toughness, ==
B 7] / medium plasticity to high at 3.8', no odor. =
I //:? = 1320
[, 99 =
- . //:? =
- 1 o6 % =————1318
— 6 é =
" 7] 05 e —————
Z i ' LIMESTONE, dry, very paleorange. 1316
g | End of boring = 7.3' N
: i 1314
[ 4o i
i ] —1312
— 12 — -
i ] —1310
— 14 — -
i ] —1308
HP i
i ] — 1306
[ g i
i ] —1304
HPY i
i ] —1302
— 22 — -
i ] —1300
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

Borehole / Well Completion Log

M W H Monitoring Well TW-71

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC l(\:IOMA/lilENtTS
0 well set.
Location El Dorado, KS Project Number 19714029 Sampled with Macrocore.
Surface Elev. 1319.74 ft North  1745731.57 ft East 1785517.02 ft
TopofCasing NA  water Level Initial \/NA Static W.NA
Hole Depth 7.2ft  Screen: Diameter NA Length NA Type/Size NA
Hole Diameter 8.25in Casing: Diameter NA Length NA Type NA
Drill Co. _Below Ground Surface Drilling Method Hollow Stem Auger Sand Pack NA
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 1/10/2008 Completion Date 1/10/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£e |oE| E2E|eY 59| ¢ 32 | te
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Soil, hardpan / tank scar, gravel 1319.7

| i W7 Gravel FILL, dry, no odor.
- 4 01 | (0520 s " Very silty CLAY, slightly moist to dry, hard, moderate brown (5YR | i
B 4 % 5/4), high toughness, no odor, oxication stains, low plasticity. 1318
— 2 % cL ==
- 4 03 o ==}
B ] s Silty CLAY, stiff, medium high plasticity, moderate brown (5YR Ee=——o 1315
— 4 — % 3/4), no odor, slightly moist, high toughness. ===
I S f o ——
i ] =——o—1314
— 6 % =
A _LIMESTONE, powdery, fight grey, noodor. dry. _ —— —— — —— E==5
- - End of boring = 7.2 L 1312
- 8 —] B
10 4 ~ 1310
L 12 ] ~ 1308
14 ] ~ 1306
— 16 — 1304
18 ~ 1302
o0 ~ 1300
99 | ~ 1298
L o4 | — 1296




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/29/09

@ mwH

Borehole / Well Completion Log

Monitoring Well TW-72

Page: 1 of 1

Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS

Well stickup = 2.65'.
Location El Dorado, KS Project Number 19714029 Well sump = NDA.

Sampled with M. .
Surface Elev. _1297.64 ft North  1740563.40 ft East 1786214.40 ft ampled with Macrocore.

: T1/19/07

Topof Casing _1300.29ft  water Level Initial \/7285.14 _00:00 Static ¥.1287.41
Hole Depth _14.3 ft Screen: Diameter _2in Length 8.0ft Type/Size _PVC/0.01 in
Hole Diameter 8.25 in Casing: Diameter 2.in Length 7.3ft Type PVC

Drill Co.

Below Ground Surface

Driller _D.Graff

Driller Reg. # KS 710

Start Date 11/19/2007

Completion Date 11/19/2007

% Bentonite Grout (Chips)

Sand Pack

Drilling Method Hollow Stem Auger Sand Pack 16/30
LogBy D. Mick
Checked By _N. Day

So= |0 o Description S 5
¢ |oE|tec |2 59 8 3% | te
8= |8 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = g e

- o Geologic Descriptions are Based on the USCS. © -

L
| Surface = Grass -|I 1297.6
| 0 i Silty CLAY, dry, firm, non-plastic, roots abundant near surface, u
B 1 oo $V5V27 g dark brown grading to light to moderate brown, no odor, black
B 1 (05-20) (organic) stains.
2 CL
- -4 00
4 “Notecovery. T T T T T T T TTTTTTT
i ] " Silty CLAY, pale brown grading to brownish grey, slightly moist, ~
L 6 — 00 medium plasticity, minor organics, soft, slight odor, rust staining
| 1 7 throughout, increasing small limestone fragments w/depth,
| | increasing odor w/depth.
— 8 — 1.1
i ] cL
— 10 Wy 209
B 7] TW-72
B N (11-12.5)
L 49 o 245
i i " Weathered LIMESTONE, fractured, wet, sheen visible, strong |
B _ T odor.
— 14 — P
B N End of boring = 14.25' L
'_ 16 _' —1282
'_ 18 _' —1280
'_ 20 _' —1278
'_ 29 _' —1276
Ry — 1274




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-73

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.27".
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1298.13 ft North  1740654.05 #t East 1786215.62 ft Sampled with Macrocore.
: T1/19/07 8
Top of Casing 130040t \yater Level Initial \/1286.63 __00:00 Static ¥.1293.72 0000~
Hole Depth 14.0ft  Screen: Diameter 2in Length 5.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 10.3ft Type PVC
Drill Co. _Below Ground Surface Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 LogBy D. Mick
Start Date 11/19/2007 Completion Date 11/19/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
£c |oE| 8efled 52| 8 =5 | &
8= |ta| 8s2|asg E- | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
TN = U),I (O] o |
- Geologic Descriptions are Based on the USCS. ©
L
L 0 Surface = Grass -|I 1298.1
| i / Silty CLAY, moderate brown, organics including small roots, minor -
B 1 oo $V5V27 8 % black staining, minor small limestone fragments <1/4", moderately
i 1~ (05-2.0) % firm, dry, no odor, non-plastic.
- 2 —]
C 2] )
- - 00 //i?
R / %
B i A
| | 0.0 / Silty CLAY, light to moderate brown, firm, monor root fragments,
L 5 — ﬂ// minor small limestone gravel <1/4" throughout, black staining,
| | / slightly moist, grades from low to medium plasticity, no odor.
L ] o %
- B / CL
-8 ] %
L oo ;//
L 10 — £
B 10 | / oL Silty CLAY, light brown w/red staining throughout, firm, low
B | 435 /| _plasticty.
n Z TW-73 Al cL \ Silty CLAY, brownish grey, abundant limestone fragments, soft,
— 12 — 40 (115125 \ _Mmoist, strong odor, some black staining.
- — \ Weathered LIMESTONE, very pale orange, wet, fractured, strong
- 1 // ¢ |yodor
B 7] I 1 CLAY, olive grey to olive black, wet at clay-limestone interface
— 14 ] \ _wisheen present, very strong odor, soft, high plasticity. _
i ] Weathered LIMESTONE, very pale orange, slightly moist, hard,
B - \_slightodor.
L 16 | End of boring = 14
L 18 — — 1280
— 20 —1278
— 22 —1276




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-74
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Flush-mount well.
Location El Dorado, KS Project Number 19714029 Well sump = NDA.
Surface Elev. 1300.21 ft North  1740487.05 #t East 1786270.97 ft Sampled with Macrocore.
: T2/07/07 8
Top of Casing _1299.76 ff  \yater Level Initial \/1284.76 0000 Static ¥.1290.55 0000~
Hole Depth _15.7 ft Screen: Diameter 2 in Length 10.0 ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 5.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> ipti 5 5
s_ | o2l 8282 2. g Description _$ 5
sz | 25| 2€5|gg 29| & o3 SE
o~ Lol 8ag (g9 &4 ) (Color, Moisture, Texture, Structure, Odor) = o
o= [Ny (O] o |
- Geologic Descriptions are Based on the USCS. ©
0 Surface = Grass
| i / Sandy silty CLAY, loose, low plasticity, low toughness, dark brown,
i 1 06 | 1s /j? CL | no odor, slightly moist, (FILL).
- . (0-2) "Road base GRAVEL, noodor. 7
- 2 —]
i 1 / oy | Silty CLAY, medium soft, high plasticity, medium toughness, dark
[, ] /] ° | brown, no odor, sighty moist. 100% fnes.
B ] No recovery.
B 411 emA—t - -]
| | / Very silty CLAY, stiff, low/medium plasticity, medium toughness,
L 5 — ﬂ// dark brown, no odor, slightly moist, very uniform.
. ] %
- - 04 % cL
[ g ] %
- - 11 a4
- A 2 /j’/ cL Gravelly CLAY, stiff, medium plasticity, medium toughness, slight
— 10 — / | grey, no odor, slightly moist, 85% fines, gravel is subangular
§ 7 \<tomm.
B 14 11 /% Silty CLAY, stiff to medium stiff, 99% fines, medium to high
B . / % plasticity, medium toughness, light brown, no odor, slightly moist to
— 12 — % ?i*// o moist at 13", oxidation stains, limestone gravel at 14.9".
- 1 15 % ;//
— 14 — 295
B 1 16 | w74 Aj v
: Z (14-15)
L 16 — End of boring = 15.1'
— 18 1282
— 20 1280
— 22 ] 1278
— 24 — I




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-75

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Flush-mount well.
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1298.77 ft North  1740410.43 ft East 1786270.70 ft Sampled with Macrocore.
: 12/07/07 8
Top of Casing _1298.38ft _ \yaer Level Initial \/1283.58  00:00 Static ¥.1291.07  00:00
Hole Depth 15.2ft  gcreen: Diameter 2in Length 10.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.25in Casing: Diameter 2.in Length 5.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
fe |8 | €25 (8] 53| 8 5| &
8= |22 82 |sg £ | 4 Color, Moisture, Texture, Structure, Odor = e
a82 (89 &5 ( ) g€
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass
| | / L Sandy silty CLAY, loose, low plasticity, low toughness, dark brown,
I oo _noodor, slighttymoist. |
B ] g; Ge Road base FILL, gravel.
-2 4 | .-~ |\ _____________ _________________
= - / Silty CLAY, medium soft, medium plasticity, medium toughness,
- 4 15 % cL dark brown, no odor, slightly moist, 100% fines.
L4 awey ]
B i No recovery. :
B 4 22 — — ] .
| | / Silty CLAY, medium soft, medium plasticity, medium toughness, .
L 5 — % dark brown w/oxidation staines, no odor, slightly moist, 100% fines.
u 4 / CL
I e 74
B A 2 voia -\ _
L 8 — /j’/ cL Gravelly CLAY, gtiff, mediym plasticity, low toughness, tan, no
- . \ _odor, slightly moist, 65% fines. _
= 4 15 Silty CLAY, medium soft to soft, medium to high plasticity, medium
= - toughness, light brown, no odor, moist, oxidation stains, 95% fines.
- -4 75
B ] CH
- - 1.8
i 1 19 | tw-7s5 / _______________________________
- Y 57 | (1419 L1 Weathered LIMESTONE, grey,wet. "~~~
B 7] End of boring = 15.2' L
16 9 i
i ] 1282
HPP [
- i 1280
- 20 [
i ] 1278
— 22 — i
i ] 1276
— 24 — i




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-76

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Flush-mount well.
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1297.48 ft North 1740561.23 ft East 1786270.73 ft Sampled with Macrocore.
: T2/07/07 8
Top of Casing _1297.07ft  \yater Level Initial \/1284.17 0000 Static ¥.1291.37 0000~
Hole Depth 14.9ft  gcreen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 4.9ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
o= |0 Description S 5
s_ | oT| 88889 £ g P =5 | £
oE =g SEg | EY o] ) <Y ‘g =
8T | %2 | 8852 |88 5713 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass
! i} g4l cL | Soil, sandy silty CLAY, dark brown, no odor, 90% fines.
B _ oad base , grave , no odor, o gravel.
14 Road b FILL, g lly CLAY dor, 90% g I
B . GC
- 2 —
: 1 45 QV/ " Silty CLAY, rﬁeEiLTm_stTff,_LnTaﬁur_n plasticity, medium toughness, ~ E
B ] //? brown, no odor, roots 100% fines.
- 4 —
i | 9*// Oxidation stains.
— 6 ¥ %
I Iy 7
i ] % cL
I Iy ;//
— 10 7 % At 10', medium soft to soft, plasti
B ] , , plastic.
I ;//
12 ] e 7
i ] S
E Gravelly CLAY, soft, gravel in layers, high plasticity, medium
B ] 217 GC toughness, dark grey to grey odor, moist to wet, black stains,
[ 14 ] (T1V3V-175€; angular gravel <20mm, 80% fines.
i i |__Weathered LIMESTONE, grey,odor._ |
i T End of boring = 14.9'
- 16 — ? -
- . — 1280
- 18 — -
- . —1278
- 20 — -
- . —1276
— 22 — L
B - —1274
— 24 — -




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-77
Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Flush-mount well.
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Sampled with M. .
Surface Elev. _1297.94 ft North  1740635.34 ft East 1786268.27 ft . ampled with Macrocore.
: 0271270
Topof Casing _1297.59ft  water Level Initial \/NDA Static ¥.1289.19  00:00
Hole Depth 22.3ft  gcreen: Diameter 2in Length 15.0 ft TypelSize PVC/0.01 in
Hole Diameter 8.25in Casing: Diameter 2.in Length 7.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |2 ¢ Description s c
te |oE| E2E (2 52 & =3 | £
8= |ta| 8s2|asg E- | 8 (Color, Moisture, Texture, Structure, Odor) =€ e
o= [Dy| O o |
- Geologic Descriptions are Based on the USCS. ©
0 Surface = Grass, soll
I ] Al oL | Soilsity CLAY, roots, 100% fines.
R 4 10 Road base FILL, gravel, grey/tan, subangular gravel <40mm, 50%
R 4 GC fines.
- 2 —
I [ %% ~Silty CLAY, medium siff, medium to high piasticlty, medium |
B ] //? toughness, brown, no odor, slightly moist, oxidation stains.
- 4 —
S PP % |
i | 9*// At 5', medium soft.
[ 5 //?
B 4 os % CL
[ g ] 97
» ! %
- 4 1.0 /
10 - 7
I gs S ]
B - Silty CLAY w/limestone gravel, yellow/tan, subangular gravel
10 P(é GC <10mm, 55% fines.
A4
| i / Gravelly CLAY, stiff, medium/high plasticity, high toughness,
| 4 % brown, slight odor especially near 15', slightly moist, oxidation
L 14 — / \stains.
R _ / CL At 14' grey stains.
N P %
L 16 — ol ]
- - / Silty CLAY, soft, high plasticity, medium toughness, olive grey,
= -~ 89 ﬂ// odor, very moist, some oxidation staining, 100% fines.
— 18 — % cL
: : 20 | w7 / At 18.4' 90% fines, 10% sand.
5 4 | (1820 /
— 20 — '/A'/ —T T SNE e e — — — — — — — — —
i 1 7SS _Limestone GRAVEL, white/green, odor, rounded.
R 4 184 | TW-77 % oL Silty sandy gravelly CLAY, soft, high plasticity, medium toughness,
B _ (20-22) / grey/green, odor, saturated, sheen, visible product.
— 22 ol
B 1 End of boring = 22.3' B
24 — —1274




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-78

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Flush-mount well.
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1297.99 ft North 1740708.79 #t East 178626798 ft Sampled with Macrocore.
[y — 9
Top of Casing _1297.58 ft _ \yater Level Initial \/NDA Static ¥.1288.76  00:00
Hole Depth 21.4ft Screen: Diameter 2in Length 15.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 6.4ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date 12/7/2007 Completion Date 12/7/2007 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
Sos Description S s
s_ | oT| 88889 £ g P =5 | £
o E T o SEc |EQ ] D a SE
o~ 0o (_8‘1 SE|S b g - ) (Color, Moisture, Texture, Structure, Odor) = g o
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass, soll
_ | AN Silty clay soil, loose, noodor.
B 4 12 GC Road base fill, sand & gravel, brown/black, coarse rounded sand,
- . Xf _subangular gravel <20mm, 60% fines.
— 2 — / Silty CLAY, medium stiff, medium/high plasticity, medium
- - % toughness, brown, no odor, slightly moist, 100% fines.
- - 34 /
n _ / CL
— 4 — ﬂ//;
R B 2 B < 4 A e R ——
| | / Silty CLAY, stiff, medium/high plasticity, medium/high toughness,
L 5 — ﬂ// brown, no odor, slightly moist, oxidation stains, 100% fines.
_ i %
- - 47 %
— 8 % o
- Y 44 /
B 10 ] ﬂ// Few gravel after 9.5'.
2
- - 6.0
= - vea -t
L 12 Silty CLAY, medium stiff, high plasticity, medium/high toughness,
B ] olive brown, slight odor, slightly moist, green & black stains,
n 4 119 c oxidation stains, trace gravel, 100% fines.
| | H
B 14 ] / Turns medium soft at 14",
B 4 2441 < R
| | Silty CLAY, medium soft to soft, high plasticity, medium toughness,
L 16 — olive grey, slight odor, moist, trace gravel, 100% fines.
i 7 804 | Tw-78
- . (16-18) CH
- -4 5.0
] /78
— 20 — NGC 1 Limestone GRAVEL and clay as above, subangular weathered
i 1 %¢ // CH |\ gravel slightodor. |
F ' i N Silty CLAY, soft, high plasticity, medium toughness, green to grey,
B ] W\ slight odor, saturated, 100% fines.
227 ) \Gravel right above limestone. _ _
. . | Weathered LIMESTONE, grey/white, broken.
= - End of boring = 21.4' L
— 24 — —1274




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-79

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 3.78".
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1311.07 ft North 1742776.01 ft East 1786162.29 ft Sampled with Macrocore.
I rear— 8
Top of Casing _1314.17ft _ \yater Level Initial /NDA Static ¥1293.64 _ 00:00
Hole Depth 18.3ft  gereen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.25in Casing: Diameter 2.in Length 11.9ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date  1/25/2008 Completion Date 1/25/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
~| Sog |eg ¢ Description S c
g2 | oE 8 a2 |28 52| 8 53 s
i 28 £ 39 5 a (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass, soll
| | Silty soil, loose, very moist, roots.
B -1 04 TW-79 Ta AT AN T T T e L A T T T O e T
B ] (0.5-2) Silty CLAY, medium stiff to hard w/depth, medium high plasticity,
L 2 ’ high dry strength, moderate brown, high toughness, no odor, moist,
B - 100% fines.
- -4 02
- 4 —]
B 4 06
- 6 —]
- -4 03
B 8 N TAt7.4', medium stiff, wet. T T T T 7]
- -4 02
- - 06
B 12 1 At 11.3', pale brown (5YR 5/2), very moist.
B 1 07 At 12.8, light brown (5YR 5/6).
— 14 — . . .
- 4 08 Gravelly CLAY, soft, plastic, medium toughness, brownish grey
= - (5YR 4/1), no odor, very moist to wet, 90% fines.
B — At 15', black & green staining, increasing gravel w/depth, slight
— 16 — odor in dark 1" zone.
- v 11.0
18] _ Weathered LIMESTONE, very pale orange fogrey. _ __ __ __ _+
| | End of boring = 18.3 | 1000
— 20 — L
B 1 —1290
— 22 — -
B 1 —1288




ELPASO ELDORADO-LOGS.GPJ MWH IA.GDT 7/30/09

Borehole / Well Completion Log

M W H Monitoring Well TW-80

Page: 1 of 1
Project El Dorado Refinery - Third Phase Env. Investigation Owner EPME-PC COMMENTS
Well stickup = 2.77".
Location El Dorado, KS Project Number 1914029 Well sump = NDA.
Surface Elev. 1306.39 ft North 1742982.78 #t East 1786289.72 ft Sampled with Macrocore.
Top of Casing _1308.99ft _ water Level Initial \/DRY Static WDRY
Hole Depth 12.6ft  gcreen: Diameter 2in Length 5.0ft Type/Size PVC/0.01in
Hole Diameter 8.28 in Casing: Diameter 2.in Length 10.0ft Type PVC
Drill Co. _Below Ground Surface Drilling Method _Hollow Stem Auger Sand Pack 16/30
Driller _D.Graff Driller Reg. # KS 710 Log By _D. Bollenback
Start Date  1/25/2008 Completion Date 1/25/2008 Checked By _N. Day
% Bentonite Grout (Chips) Sand Pack
> T c
o= |0 Description S 5
s_ | of| 88889 £ g P =5 | £
oE =g SEg | EY o] D <% ‘g =
8T | %2 | 8852 |88 5713 (Color, Moisture, Texture, Structure, Odor) = £ Friad
- o Geologic Descriptions are Based on the USCS. © -
0 Surface = Grass, soll
[ NN Soil, verymoist.
R 04 ﬂ// Very silty CLAY, medium stiff, medium to high plasticity, moderate
B - I(\)NS-BZ(; ?I// brown (5YR 4/4), high toughness, no odor, moist, 100% fines.
L 2 e
i 05 % At 3', becomes hard.
— 4 %
i 09 %
. CL
B 6 % At 6' becomes dry, low plasticity.
8 /
s 0.4 %
— 10 f// At 10", slight odor
= 60 / ’ g -
- ~Weathered LIMESTONE, dry to siightly moist, odor, grey, black |
— 12 — 1201 stains.
| “Endofboring=126" T T T T T -
— 14 i
B —1292
— 16 i
B —1290
— 18 i
B —1288
— 20 i
B — 1286
— 22 i
B —1284
— 24 i




Borehole / Well Completion Log

Client _ElPaso Corporation ~ wellID TW-81
Project __Third Phase Investigation ~ Project No. _1914352
illi GSI i July 1, 2008
Drilling Contractor c Completion Date Y Northing 1742843.1
@ Drilled by ory Drilling Fluid - ; 1786249.0
= Logged By Stuart Klaus Borehole Depth 20 Easftlng (0 1308.1 -
O Drill Rig CME-55 Borehole Dia. 41/4 Surface Elev. (ft) 1310.9
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
3
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _17.16" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 20' Slot Size (in) 0.010 Seal Interval 2-9
Casing Type PVC Backfill Material ___~~ Surface Seal___Cement
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval 0" - 2'
g Casing Dia. Filter Material 10/20 Silica Sand Stick-up/down +?-81
Screen Type pPvC Filter Interval 9'-20 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
CL |(0'-13') Very Silty CLAY (CL) 100% fines, med. to high plasticity, Started drilling 1000
—{ 00 |1525 Z stiff to med. stiff, mod. brown, no odor No odor
“_NR NR B
| 00 | 225 ‘
© 4' - Hard
5 NR R s 5' - Med. to dark brown, stiff
— c
0.0 2/2.5 g
_ NR R 7.5' - Increasing moisture (damp)
| 00 | 225 I
10 R R NA ] 10' - Light gray / tan, some broken rock fragments, up to 1/2" in
_ diameter, angular, clay is soft
1.0 |2.5/25 Moist to wet PID
— - sample
] |l 12.5' - Wet, saturated
80 |15/25 | Ls |13 -Brokenrockwith clay Moist to wet PID
: 14' - 20') LIMESTONE, gray, solid competent rock, some breaks, sample .
15| NR_| NR : \ LS (some so)fter lenses (shgle?y), wet P égrﬁle)gsueu without
I
— I
NR NR ‘ ‘
_ ‘ ‘
— NR | NR -
I
20 20' - Bottom of borehole Stopped drilling
n 1155
25—
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Client

Borehole / Well Completion Log

__ElPaso Corporation ~ WwellID TW-82

Project __Third Phase Investigation ~ Project No. 1914353

Drilling Contractor GS!

@ Drilled by Cory
= Logged By Stuart Klaus
O Drill Rig CME-56

Drilling Method

Hollow Stem Auger

Completion Date __July 1, 2008

Drilling Fluid - Northing 1742850.5
Borehole Depth 20’ Easting 1786387.8
Borehole Dia 41/4" Surface Elev. (ft) 1303.7

TOC Elev. (it) __1306.56

[}
(3] . .
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _14.53" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 20' Slot Size (in) 0.010 Seal Interval 2-9
Casing Type PVC Backfill Material ___~~ Surface Seal___Cement
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval 0" - 2'
g Casing Dia. Filter Material 10/20 Silica Sand Stick-up/down +?-89
Screen Type pPvC Filter Interval 9'-20 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o L a2 = CLASS
[a) nd %)
CL |(0'-20") Very Silty CLAY (CL) 100% fines, med. to high plasticity, Started drilling 1400
—{ 00 |1525 stiff to med. stiff, brown, no odor, moist No odor
i iz
NR NR
| 2.5' - Less moisture
0.0 |1.5/25
® 4'to 5' - Very stiff
5 NR NR =
s 5' - Reddish-brown
= 00 | 2125 s
_ NR R 7.5' - soft to slightly stiff, moist
_| 00 | 225 I
10 NR NR NA || 10' - Tan to light brown, soft, damp
7 0.0 | 225 o
] R MR ] 12.5' - Free water, saturated
| 00 | 2;2s5 .
A
. @®
15 NR NR Hon , . . .
. 15' - Increase in sand content, slight odor Slight odor
— 1230 | 2125 .
] NR NR e 17.5' - Slight odor Slight odor
18.2 [1.525 o
NR | NR A
20 20' - Bottom of borehole
25—
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-83

Project No. 1914351

Drilling Contractor AEI

Completion Date November 26, 2008

i 1739474.0
o Drilled by Charles Clark Drilling Fluid - E‘Ofth'”g 17038825
= Logged By Brad Barton Borehole Depth ___15.31 Sasftlng o (0 1328.8 -
O Drill Rig Failing-10 Borehole Dia. 8 3/4 urface Elev. (ft) 1331 42
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _11.81' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 1531 Slot Size (in) 0.010 Seal Interval 0.5 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-6
Screen Type pPvC Filter Interval 4 - 15-?{1 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
LI ] Fill | (0 -0.6') Fill, cobbles up to 4" in diameter, sub-rounded to Started drilling 0815
0.1 CL | rounded (fill materia I% Inside tank scar / pit
o4 1715 o 0.6'-7. 98 Lean CLAY (CL) with silt and minor rocks, med. area, rock, fill
] = plasticity, stiff to very stiff, black, no odor, damp to moist material
] (1.7' - 5") No Recovery No odor
N s Rocks limited
NR NR m recovery in upper 5'
S : 5' - Black grades to dark brown
0.0
1.4
0.0 3.9/5 ~7.1' - Limestone fragments in clay, up to 1" in diameter
' NA LS |(7.9'-11") LIMESTONE, light grayish-orange, severely to No odor
7|1 1.0 completely weathered, med. hard to hard, soft where completely
weathered, highly fractured, wet, no odor
NR NR (8.9' - 10') No Recovery
10
0.0
LS/SH | (11" - 12.6") Interbedded LIMESTONE / SHALE, limestone is No odor
0.3 3.2/5 severely to completely weathered, shale is platy, laminated, damp
to dry, no odor
3.2 LS (12.6' - 15.31') LIMESTONE, light grayish-orange, med. hard to
T2 hard, highly fractured, strong HCI rxn, no odor, competent rock
| (13.2' - 15') No Recovery
NR NR
15 N NR (15' - 15.31") No Recovery s d drilli
] 15.31' - Bottom of borehole Oé%gpe niling
_ Picture #168
20—
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~ WwellID TW-84
Project __Third Phase Investigation ~~ Project No. 1914351

illi AEI i December 11, 2008
Drilling Contractor S aTes Clark Completion Date Northing 1739092.3
@ Drilled by arles Clar Drilling Fluid - Easti 1784374.9
= Logged By Brad Barton Borehole Depth ___34.6 Sasftlng v (0 1333.2 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 urface Elev. (ft) 1335.99
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _29.18' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 34.6' Slot Size (in) 0.010 Seal Interval 0.5' - 19’
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-81
Screen Type pPvC Filter Interval 19' - 34-.6 Development __Five well volumes
Screen Length 15' Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o |.u — = CLASS
& o =
L] ML |(0'-1.3") Clayey SILT (ML), med. plasticity, black to dark brown, Started drilling 0850
0.4 earthy odor, moist, organic (rootlets, topsoil)
0.9 I ] Ls (1.3'-15.1") - LIMESTONE, dark brown to light olive gray,
- \ completely weathered to a sandy fat clay (residual bedrock),
0.9 4.8/5 I ‘ I mzoist, strong HCI rxn, minor fragments of intact limestone up to 1
-2cm
0.2 ‘ ‘ ‘ 1.3'to 1.75' - Limestone fragments are sub-angular to
- \ \ sub-rounded, up to 2" in diameter
2.1 I ~2.3' - Light olive brown (5/3 2.5Y)
5 NR NR ‘ ‘ ‘ (4.8' - 5') No Recovery
0.8 [ : [
1.9 [ : [
18 | 4505 : ‘ :
1.9 L) —
64 c I 9' - Grades to very pale brown with greenish color (8/3 10YR),
10 N INT=) 2l ] limestone fragments in a clay matrix, up to 2" in diameter
e S \ (9.5' - 10') No Recovery
1.4 af I ‘ 105' to 12' - Very moist, with dark reddish-brown spots
[ [
Ll | 3605 R
1.2 -
na I ! ] Ls |13 -Intact limestone, very pale brown, severely to moderately No odor
I ‘ weathered, strong HCI rxn, no odor
NR NR I ‘ I (13.6' - 15') No Recovery
15 =1 < | (15.1' - 15.5) SHALE layer, greenish black (7.5/1 GREY I), platy,
2.0 I s dry, no HCI rxn
4 2.4/5 I
48 NA I 17' - Light gray (4/0 GREY 1), dry, strong HCL rxn Driller reports hard
| - ‘ (17.4' - 20") No Recovery drilling at 17' bgs
— NR NR I
[
20 10 I 20'to 20.5' - Limestone fragments up to 3" in diameter
| 215 \
_{ 14
‘ (22.1' - 25') No Recovery
| [
_| NR | NR ‘
[
25 SH [ (25'-25.25") SHALE layer, light greenish black, platy, very moist to
1.9 LS wet, weak HCI rxn
1.2 2.7/5
na 27' - Very pale brown, fragments up to 2" in diameter
— (27.7' - 30') No Recovery
—1 NR NR

Page 1 of 2




Borehole / Well Completion Log

Client _ElPaso Corporation ~~ WellID Tw-84
Project __Third Phase Investigation ~~ ProjectNo. 1914351
T = ]
he| 2| 3 |22 g | AS™ SOIL / ROCK DESCRIPTION REMARKS
=g o 1 RS CLASS
[a 4 &5
0.9 H :'5 ‘ I ‘ LS |30.5 - wet Driller reports he hit
o ‘ water at 30.5' bgs
1.2 |2.8/4.6 7o [I ‘ I L
P ul = ‘ ‘ Time: 1015
— ,U’ ‘ \ ‘ (32.8' - 34.6') No Recovery
- NR | NR I
35— ‘ 34.6' - Bottom of borehole Stopped drilling
1040
40—
45—
50—
55—
60—
65—
70—

Page 2 of 2




Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-85
Project No. 1914351

Drilling Contractor AEI Completion Date __November 21, 2008 _ 1739318.4
o Drilled by Charles Clark Drilling Fluid - Northing 1784624.0
= Logged By Brad Barton Borehole Depth ___32.68' Easting 13307
O Drill Rig Failing-10 Borehole Dia. 73/4" Surface Elev. (ft) 1333 05
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
[}
é— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND____February 10, 2009
= DTW (btoc) _25.8" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 32.68' Slot Size (in) 0.010 Seal Interval 0.5' - 21.68'
Casing Type PVC Backfill Material _—- Surface Seal
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. . Filter Material 12/20 Silica Sand Stick-up/down__*+2.35'
Screen Type PVC Filter Interval 21.68' - 32.68' Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13

I = L_IlJ -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u a2 = CLASS
(@] [ad %)
[] [[TTIT ML | (0'-0.5) Clayey SILT (ML), med. plasticity, black, earthy odor, very Started drilling
0.6 CL | maist, organic rootlets, topsoil). ) o ) 11/20/08 1405
(0.5" - 3") Lean CLAY (CL) with minor silt, med. plasticity, stiff to
0.6 very stiff, no dilatancy, high toughness, grades from black to dark
4/5 brown, no odor, moist
1.1
FL71s/sH| (@@ -3.5) LIMESTONE, reddish-brown, severely to completely
2.0 —— | sh weathered, med hard to hard, soft where completely weathered,
= —] highly fractured, weak to strong HCI rxn, very moist, no odor
5 NR NR = —] (3.5' - 13') SHALE, light grayish-orange, severely weathered, hard
= —| to very hard, platy, brittle, dry, no odor
2.2 = —| (4' - 5") No Recovery
= —] 5'- Light olive gray, dry, minor black stains (organic)
19 [ 355 | 6' - Med. gray, moist
1.9 — —|
29 [
NR NR = — (8.5' - 10') No Recovery
10 S 10' - Dark olive gray
2.4 Sr———|
4.7 ) Ry
e
2.7 5/5 = —|
I ! ] Ls (13' - 21.5') LIMESTONE, light grayish-orange, severely weathered
1.7
[ : [ 13'to 14' - Wet
15 | 15 R
NA ‘ : ‘ (16' - 20") No Recovery
[ : [
1 NR NR [ : [
— [ : [
20 | [ | 20' - Moist, Time: 132do |
4.7 J_'_L Stopped drilling at
| | 20' bgs to check for
35 3/5 M 71— —| sH [(21.5'-32.68") SHALE, med. gray, platy, dry water, no water,
I p— resumed drilling
4.4 u = 1700
1 _— (23' - 25") No Recovery
1 NR | NR HoE
25 e oo u \.5"\ — 25' - Completely weathered Stopped drilling
7" Db s = —| (25.5' - 30") No Recovery 11/20/08 1730
S Left borehole open
_ M= — 11/20/08, checked
M= — for water 11/21/08
u — 0800, no water in
— NR NR u | —— borehole, started
_ u - — drilling 11/21/08
|| — 0805
B = —1 Cuttings wet ~25' -

Page 1 of 2




Borehole / Well Completion Log

_FElPaso Corporation ~~ wellID TW-85
Project __Third Phase Investigation ~~ ProjectNo. 1914351

32.68' - Bottom of borehole

NOTE:

Stopped drilling at 25' bgs, checked for water in borehole after
pulling out augers, no water, put augers back in borehole and
resumed drilling to TD of 32.68' bgs.

= 3 | m )
ne| 2| o |2L| g | ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o L — = CLASS
[a) o %
=== SsH (30" -32.68) No Recovery 30' bgs
N Hard drilling
NR I ,8 Ep—— 530'—32.68',cuttings

Stopped drilling
11/21/08 1045

Picture #136 (0-5.
5-10, 10-15, 15-20)
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-86

Project No. 1914351

illi AEI i November 20, 2008
Drilling Contractor Chaes Clark Completion Date Northing 1739473.0
@ Drilled by arles Clar Drilling Fluid - Easti 1784201.4
= Logged By Brad Barton Borehole Depth ___25.11 Sasftlng v (0 1324.9 -
O Drill Rig Failing-10 Borehole Dia. 73/4 urface Elev. (ft) 1327 69
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _16.86" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 25.11° Slot Size (in) 0.010 Seal Interval 0.5'-13.78'
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-75
Screen Type pPvC Filter Interval 13.78 - 24.78 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o |.u _ = CLASS
& o =
[] [ITTIIIT ML [(0"-0.5) Clayey SILT (ML), med. plasticity, black, earthy odor, Started drilling 1545
1.4 cL m0|st organlc ootlets topsoil)
ean CLAY (CL)with minor silt, med. plasticity, stiff to No odor
2.0 very stlff grades from black to dark brown no odor, moist
4/5 2'-"Minor limestone gravels, <1/2" in diameter
2.6
3' - Grades from med. Brown to light olive gray, minor black
15 (kj)locléy fragments (organic), minor limestone gravels increase with
ept
5 NR NR €4' - 5‘; No Recovery
T LS 5'- 6') LIMESTONE, light grayish-orange, severely to completely No odor
8.4 | | weathered, dry to damp, fragments in a sandy fat clay matrix, up
2[— - sH |to2"indiameter, hard to mod. hard, sub-angular to angular, weak No odor
3.6 3/5 el — to strong HCI rxn, clay matrix is soft, no odor
g | — (6' - 10') SHALE layer, light gray, completely weathered (to clay),
1.2 o brittle, platy, soft, no HCI rxn, no odor
-1 NR | NR -]
10 I LS |(11'-25.11") LIMESTONE, light gray, HC odor
155.0 o
2/5 \ \
53.0 I
\ ‘ \ (12' - 15') No Recovery
| NA I I
7| NR NR 8 : \
I I
15 B ! I 15' - Slight HC odor Slight HC odor
31 {1505 N[ ———
2.4
T T ‘ ‘ ‘ (16.5' - 20") No Recovery
S ‘
| Sl : [
NR | NR W) I
| =] I
=gl : [
20 =R [ 20' - HC odor, moist HC odor
8.8 B
131.0 i : \ 21.5' - Damp
76 | s/5 A
4.5 : I : 23.5' - Black sediment, oily, strong HC odor (product) Strong HC odor
o5_| 284 : ‘ ‘ ‘ 24.5' - Strong HC odor, moist Strong HC odor
IT/0.T 25.11' - Bottom of borehole Stopped drilling
— 1645
I Picture #136
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Client

Borehole / Well Completion Log

__ElPaso Corporation ~ WwellID TW-87

Project __Third Phase Investigation ~~ Project No. 1914351

illi AEI i December 11, 2008
Drilling Contractor S aTes Clark Completion Date Northing 1739906.8
@ Drilled by arles Clar Drilling Fluid - Easti 1784199.0
= Logged By Brad Barton Borehole Depth ___24.83 asftlng (0 1317.2 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1320.23
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND____February 10, 2009
5 DTW (btoc) _2.76" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) _24.83' Slot Size (in) 0.010 Seal Interval___0.5" - 14’
Casing Type PVC Backfill Material _—- Surface Seal
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +3-01
Screen Type pPvC Filter Interval 14" - 24-.83 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o | _ = CLASS
& o =
LT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ML |[(0'-1") Clayey SILT (ML), med. plasticity very dark brown (2/2 Started drilling 1410
2.0 10YFé) earthy odor, soft, (rootlets)
1.8/5 cL | (@ -6 Lean CLAY (CL),'med. plasticity, soft to med. stiff, very No odor
a6 dark brown (2.5/2 7.5YR), nor odor
(1.8' - 5) No Recovery
| NR | NR
5
1.1 5.5' - Limestone fragments in clay matrix, sub-angular, strong HCI Slight HC odor
2.3/5 Qo \ Ls |rxn, slight odor Strong HC odor
274.0 c [l | (6' - 24.83") LIMESTONE, very pale brown (8/2 10YR), mod. Driller reports hard
316 A ] Ls [weathered, mod. hard to hard, strong HCI rxn, HC odor drilling at 6' bgs
_ S ‘ I ‘ 7' - Completely weathered to a sandy fat clay, moist to very moist
m
1 nr | NR - (7.3' - 10') No Recovery
I | I
10 ‘ ‘ ‘ 10' to 10.25' - Very moist to wet, HC odor HC odor
34.2
2/5 I | I
353.0 ‘ I ‘
12' - 15') No Recover
| NA - ( ) y
I
| NR | NR = E—
b —
15 LT ! I 15' to 15.4' - Very moist to wet
155.0 pE I : I 15.8'to 17' - fragments up to 3" in diameter
313 | 2565 |
: T I
ce 7 o R I
7T He ‘ I (17.5' - 20') No Recovery
o \
— NR [ NR 2 -
-8 \
20 101 el I ‘ 20' - Wet, strong HC odor, some black HC staining Strong HC odor
: Moo I
g P48 HE 21.3' - Gray (5/1 10YR), moist to dry
T o [ : (22.1' - 24.83') No Recovery
— R I
| NR | AR N : \ :
Ho
25— 24.83' - Bottom of borehole Stopped drilling
1450
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-88

Project No. 1914351

Drilling Contractor AEI

December 11, 2008

Completion Date

i 1739956.7
o Drilled by Charles Clark Drilling Fluid - Northing 7038728
= Logged By Brad Barton Borehole Depth __19.92 Easftlng (0 1329.7 -
O Drill Rig Failing-10 Borehole Dia. 8 3/4 Surface Elev. (ft) 133229
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND___ February 10, 2009
5 DTW (btoc) _11.02" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 19.92 Slot Size (in) 0.010 Seal Interval 0.5 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-6
Screen Type pPvC Filter Interval 4 - 19-92 Development __Five well volumes
Screen Length 15' Seal Material Bentonite were removed following SOP-13
L
I = |
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
[] [[TIITI] ML [(0"-0.5) Clayey SILT (ML), med. plasticity, black, earthy odor, very Started drilling 1110
15 cL m0|st organic (rootlets tops lc}
o -'6. 7% Lean C plast|C|ty black, earthy odor,
2.0 c very moist, soft, organlc (f||| material?)
3.7/5 S 1.25'to 1.5 - Limestone gravels
2.1 s
m
15
— B [ S— (3.7 - 5') No Recovery
NR | NR e
S 1] 5' - Grades from dark brown to med. brown (rust color in sail), No odor
4.3 med. stiff to stiff, minor silt, no odor, (alluvium)
5.0 —1 Ls |[(6.7'-19.92) LIMESTONE, light grayish-brown, severely to
45 4.1/5 I completely weathered, brittle, friable, dry to damp, limestone
: I fragments in a sandy fat clay, sub-angular, to angular, up to 5" in
‘ ‘ diameter, clay is soft, weak HCI rxn
-] 36 ‘ 7.3'to 9' - Wet, saturated
[ . .
NR NR 9.1' - 10') No Recover
10 NA - ( ) y
5.0 I ‘
53 | 315 L
[
| 49 ]
I (13.1' - 15') No Recovery
1 NR NR | [
15 -
2.9 -
[
55 [2.6/4.92 -
_ 3-1 I ‘ 17.5' - Dark gray, strong HCI rxn
I (17.6' - 19.92") No Recovery Driller reports ha'lrd
4 Nr NR [ ‘ $rD|II|ng from ~18' to
[
20— 19.92' - Bottom of borehole Stopped drilling
| 1200
] Pictures #173 (0-5,
_ 5-10, 10-15) and
#174 (15-20)
25—
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Borehole / Well Completion Log

Client _ElPaso Corporation ~ WellID TW-89
Project __Third Phase Investigation ~ Project No. 1914351

Drilling Contractor AEI Completion Date__November 19, 2008 hi 1739464.8
o Drilled by Charles Clark Drilling Fluid -- Northing 1786086 3
= Logged By Brad Barton Borehole Depth __19.92 Easftlng (0 1328.4 -
O Drill Rig Failing-10 Borehole Dia. 73/4 Surface Elev. (ft) 133125
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND__ February 10, 2009
5 DTW (btoc) _19.18" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 19.92 Slot Size (in) 0.010 Seal Interval 05 -9
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 2 Filter Material 12/20 Silica Sand Stick-up/down +?-82
Screen Type pPvC Filter Interval 9 - 19-92 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o |.u a2 = CLASS
(@] [ad %)
[ ] [[ITITI ML ](0 -0.5) Clayey SILT (ML), med. plasticity, black, earthy odor, Started drilling 0940
0.5 cL m0|st soft orgémlc (rootlets
(057-2)L LAY (CL), med plasticity, med. stiff to stiff, grades No odor
1.6 from black to med. brown, no odor, moist (minor rootlets)
4/5 [ I Ls [(2-10) LIMESTONE, I|ghtgray|sh orange, completely weathered, No odor
1.9 I ‘ I highly fractured, dry to moist, no odor, limestone fragments in a
I sandy fat clay matrix
2.2 21 I 3'to 4' - Wet
'g ‘ [ ‘ (4' - 5') No Recovery
NR NR =
S S I ‘ I 5' - Moist
11 1/5 m I
I ‘ I (6' - 10') No Recovery
— [ [
[ | [
1 NR NR ‘ I ‘
— o e H
10 NA ] LTI s/sH| 10" - Interbedded limestone and shale, limestone is light
3.4 || +T+ grayish-orange, shale is med. gray, minor coarse sand up to 1 mm
|| L1 in size
25 H ==
35 | 5/5 I ?i?
17 RS
e B
15 I g
15 | ) ——— , . . . . . .
+ + 15I - Shale, light olive gray, brittle, platy, minor light reddish-brown
2.6 e silt
. LS |16'-Limestone, light grayish-orange to white, completely No odor
3.2 |3/4.92 ‘ weathered, wet (saturated), no odor, limestone fragments in a
I sandy fat clay matrix, fragments hard to med. hard, up to 1/2" in
3.7 diameter, clay matrix is soft
\ (18' - 19.92') No Recovery
-1 NR | NR :
. I
20— 19.92' - Bottom of borehole (terminated due to refusal) Stopped drilling
1145

Pictures #123 (0-5,
5-10, 10-15) and
#124 (15-20)

25—+
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-90

Project No. 1914351

Drilling Contractor AEI

November 19, 2008

Completion Date

i 1739545.0
o Drilled by Charles Clark Drilling Fluid - Northing
= Logged By rad barton Borehole Depth ’ Iov. (f0 1320.3
O Drill Rig Failing-10 Borehole Dia. 73/4 Surface Elev. (ft) 1323.06
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _14.19' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 20' Slot Size (in) 0.010 Seal Interval 05 -9
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-72
Screen Type pPvC Filter Interval 9'-20 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I = |
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
] [TTTTTT 0' - 0.5") Clayey SILT (ML), med. plasticity, black, organic Started drilling 1305
— '\L/”S_ 20.5' - 28') In%ler%eddeé LII\)/iESTOI\FJJE / SHR/LE, Iimestgne - light g
25/5 F— grayish-orange, severely weathered, strong HCI rxn, dry, no odor,
5.0 ) =L LS/SH [ limestone fragments in a sandy fat clay matrix, sub-angular to
4 I ‘ 1 s [angular, clay is soft, shale is med. gray, severely to
| " I I completely weathered to clay, med. stiff to soft, brittle, platy, dry,
I minor gravels, no odor
4 Nr NR % [ ‘ [ (2.5' - 5') No Recovery
ol I
5 £ =
5.0 E===
39 | 55 N
44 b B
10143 : e
NA [ ] I~ —1 sH |10 - Damp, minor limestone gravel ~1" in size, minor
5.0 = —| reddish-brown discoloration
2.6 a5 | ] ‘ T ‘ LS [|11.5' - Completely weathered limestone
3.7 |l = —1 sH |12.5' - Dry, light gray
3.9 — —|
E— (14' - 15') No Recovery
15 NR NR = — 15w
T ' - Wet
5.6 | LS
] 53 ::: (17.5' - 20") No Recovery
- R | NR e
20 —] 20' - Bottom of borehole (terminated due to refusal) itl%gped drilling
] Picture #125 (0-5,
_ 5-10, 10-15. 15-20)
25—
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Borehole / Well Completion Log

Client _ElPaso Corporation ~ WellID TW-91
Project __Third Phase Investigation ~ Project No. 1914351

Drilling Contractor AEI Completion Date__November 19, 2008 hi 1739482.0
© Drilled by Charles Clark Drilling Fluid -- Northing '
= Logged By rad Barton Borehole Depth ’ (0 1316.1
O Drill Rig Failing-10 Borehole Dia. 73/4 Surface Elev. (ft) 1318.61
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND__ February 10, 2009
5 DTW (btoc) _10.08" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 15 Slot Size (in) 0.010 Seal Interval 0.5 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 2 Filter Material 12/20 Silica Sand Stick-up/down +?-48
Screen Type pPvC Filter Interval 4'-15 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
| | [[TTITIT ML ] (0" -0.5) Clayey SILT (ML), black, earthy odor, moist to very moist
3.2 No odor
o CL (0.5" - 5.3) Silty CLAY (CL), med. plasticity, grades from med.
5.4 35/5 = brown to light olive gray, no odor, moist, no stratification
’ 2 2' - Minor black stains
4.7 s
71 o
N o (Bl (3.5' - 5') No Recovery
5 NR NR : .
a4 \‘:,‘\" T SH (5.3' - 15') Interbedded LIMESTONE / SHALE, limestone is light No odor
- Heel e A grayish-orange, severely to completely weathered, highly
5.6 B iy fractured, moist to wet, limestone fragments in a fat clay matrix,
- = s no odor, Shale is light olive gray with minor reddish-brown
70 | 455 NA e ‘7 ,‘ discolor
7.6 4o S" |78 - wet
6-0 1 Bl 8' - light gray, damp
10 N N o Y Wiy (9.5' - 10') No Recovery
A 1 I e My 10' - Med. gray
7.0 1/5 i ——— 10.8' - Light grayish-orange, dry
o ‘ | LS |(l'-15)No Recovery
— v [
ol : [
| NR | NR B
— @il [
: —
15 ] 15' - Bottom of borehole (terminated due to refusal) Picture #126 (0-5,
| 5-10, 10-15)
20—
25—
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Borehole / Well Completion Log

Client _ElPaso Corporation ~ WellID TW-92
Project __Third Phase Investigation ~ Project No. 1914351

illi AEI i November 25, 2008
Drilling Contractor S aTes Clark Completion Date Northing 1739241.6
@ Drilled by arles Clar Drilling Fluid - Easti 1785828.2
= Logged By Brad Barton Borehole Depth ___20.35 Sasftlng v (0 1324.1 -
O Drill Rig Failing-10 Borehole Dia. 8 3/4 urface Elev. (ft) 1326.95
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _16.34' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 20.35' Slot Size (in) 0.010 Seal Interval 05 -9
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 2 Filter Material 12/20 Silica Sand Stick-up/down +?-88
Screen Type pPvC Filter Interval 9 - 20-?{5 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
ne| 2| o |2L| g | ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o |.u — = CLASS
& o =
[] [[TTIIIT ML [(0 -0.6") Clayey SILT (ML), med. plasticity, black, earthy odor, Started drilling 1505
0.1 CL | mMmaist, soft, organic ({{ootlets,to sail) .
(0.6"-'3.1") Lean CLAY (CL), med. plasticity, med. toughness, no
0.0 dilatancy, med. stiff to stiff, dark brown, moist
0.0 4/5 2' - Grades to grayish-orange, limestone and shale fragments
' — 1 SH (3.1' - 20.35") Interbedded LIMESTONE / SHALE, shale is med. gray No odor
0.4 ol — to dark gray, severely to completely weathered to clay when
s — completely weathered, laminated layers, med. stiff to soft, wet to
5 NR NR o[— - very moist, no odor, no HCI rxn
S ‘ I 1 LS (4' - 5') No Recovery
0.6 m=— 6' - Limestone is light grayish-brown, severely to completely
| — | SH [weathered to clay, wet to very moist, limestone fragments up to 1"
1.3 3.5/5 e in diameter in a sandy fat clay matrix, sub-angular to angular,
’ I I 1 s [med. hard to hard, weak HCI rxn, clay is soft
1.0 I I ~5.8' - Damp
46 ] ~5.8to 7.2' - Minor black material in matrix (organic)
I L ul I 7.25' - Dry to damp
NR | NR T 1 ‘ (8.5' - 10') No Recovery
10 ”3 NA —— | sH [10'- Shale, stiff to very stiff, med. grayish-brown, platy
1.8 =]
3.9/5 ) I R il
0.6 I e
01 B —
I e il 13.9' - 15') No Recover
15 NR NR s _—| ( ) y
N el 15' - Shale, light grayish-orange with limestone fragments ~
0.7 I O il 10-15%, wet, soft
03 Il 4 | ‘ LS [|16.3' - Limestone, pale yellowish brown, moist, strong HCI rxn
4.2/5 R I
0.3 Ll ‘ I
ol [
0.5 [ . 18.7' - Dry
06 u \ \ (19.2' - 20") No Recovery
20— IR NR I (20' - 20.35') No Recovery
N e 20.35 - Bottom of borehole %ggped drilling
] Pictures #164 (0-4),
| #165 (5-8.5), #166
(10-13.9), and #167
| (15-19.2)
25—
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-93

Project No. 1914351

Drilling Contractor AEI

Completion Date November 20, 2008

i 1739848.7
o Drilled by Charles Clark Drilling Fluid - Northing
= Logged By rad barton Borehole Depth ’ Iov. (0 1308.2
O Drill Rig Failing-10 Borehole Dia. 73/4 Surface Elev. (ft) 1310.74
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND____February 10, 2009
= DTW (btoc) _5.79' _ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 10 Slot Size (in) 0.010 Seal Interval 0.5'-2.91
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-51
Screen Type pPvC Filter Interval 291" - 1.0 Development __Five well volumes
Screen Length 6' Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
LT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ML [(0'-1) Clayey SILT (ML), med. plasticity, black, earthy odor, very Started drilling 1145
2.3 m0|st to wet, oc?_anlc ((:rootlets topsona
cL |(@-55) Lean CLAY (CL) with silt, me plasticity, med. stiff to No odor
2.8 stlff dark brown, no odor very moist, minor black staining
4.1/5 (orgamc)
2.9 ] i - Med. brown
| 34 e
[ (4.1' - 5') No Recovery
5 NR NR i ) ) )
NA 5' - Med. brown and light olive gray, slight odor Slight odor
33.8 1/5 Ls/sH | (6.5' - 10") LIMESTONE / SHALE, limestone - light gray, severely to
completely weathered, soft when completely weathered, wet (5.5 -
_ 2.8' )bgs), Shale - med. Gray, platy, hard, competent layer (5.8" - 6'
gs
_ (6' - 10') No Recovery
NR NR
10 10' - Bottom of borehole (terminated due to refusal) Stopped drilling
| 1215
I Picture #134
15—
20—
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~ WwellID
Project __Third Phase Investigation

TW-94
Project No. 1914351

Drilling Contractor AEI

Completion Date __December 8, 2008

i 1740450.5
© Drilled by Charles Clark Drilling Fluid - Northing
= Logged By rad barton Borehole Depth . Surface Elev. (o 1304.9
O Drill Rig Failing-10 Borehole Dia. 8 3/4 urface Elev. (ft) 1307 44
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
2 sample Method ___SPplit Spoon Sample Interval__Continuous DTP (btoc) _ND____February 10, 2009
= DTW (btoc) _4.18' _ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 10.1° Slot Size (in) 0.010 Seal Interval 0.5 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval =
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down_*+2.54
Screen Type PVC Filter Interval 4 - 10-1. Development __Five well volumes
Screen Length 5' Seal Material Bentonite were removed following SOP-13
L
I = |
=~ o m
he| 2| o (<& d | ASM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
L ‘ ‘ ‘ ‘ ‘ ‘ ‘ ML |(0'-0.8) Clayey SILT (ML), med. plasticity, very dark brown (2/2 Started drilling 1425
11 10YR), earthy odor verK maist, organic (rootlets) )
@ CL |(0.8' -5 Lean CLAY (CL) with liméstone fragments up to 2" in No odor
1.8 = diameter, med. plasticity, med. stiff to stiff, dark yellowish-brown,
3.7/5 g no odor, moist, no HCI fxn except limestone fragments Eard drilling at 2.5'
1.7 5 gs
£2 7 o 3.1'to 3.7' - Gravely limestone in a clay matrix, black oily staining, Strong HC odor
— 6y Seieiiel strong HC odor
. NR NR A fs (3.7' - 5') No Recovery
, . Strong HC odor
NA I (5' - 10.1') LIMESTONE, very pale brown (7/2 10YR), severely /
1122.0 [ ‘ LS weathered, fractured, med. hard to soft, wet, strong HCI rxn, HC 2{'5”.66 rsports wet
‘ o|dor i L Wet ct?ttings
10.0 I 5 to 5.1 - $Iack HC staining, strong odor Strong HC odor
4.6/5 I ‘ 71't07.25 - Black HC staining, strong HC odor Driller reports hard
1040.0 ‘ 7.25'to 7.75' - Platy drilling at 7.5' bgs
11.6 ] Ls |[8.25 -Limestonein aclayey silt matrix, completely weathered, Slight HC odor
- I ‘ wet, slight HC odor, limestone fragments hard, matrix soft
10 A34-01—— I 9.45' - Moist N
NI (9.6' - 10.1') No Recovery Stopped drilling
_ 10.1' - Bottom of borehole 1448
I Pictures # 201 and #
] 202
15—
20—
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-96
Project No. 1914351

illi AEI i December 9, 2008
Drilling Contractor Completion Date _— Northin 1740761.2
@ Drilled by Charles Clark Drilling Fluid 9
= Logged By rad Barton Borehole Depth . 1310.0
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1312.73
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
3
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= 4.68'  February 10, 2009
I DTW (btoc) y 10,
2] * DTP & DTW measured after well development
Total Depth (bgs) 9.9 Slot Size (in) 0.010 Seal Interval 05 -9.9
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-71
Screen Type pPvC Filter Interval 4'-9.9 . Development __Five well volumes
Screen Length 5' Seal Material Bentonite were removed following SOP-13

I = L_IlJ -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u a2 = CLASS
(@] [ad %)
LTT—TITITI] ML [(© -0.7') Clayey SILT (ML) with fines ~40-50%, silt ~50-60%, and Started drilling 0915
0.2 CL minor limestone fragments <10%, black to dark brown, earthy
2.7/5 2 odor, moist to veX moist, soft, (rootlets topsoil) No odor
0.2 : c (0.7" 5"y Lean CLAY (CL), med. plasticity, med. stiff to stiff, no
a4 2 dilatancy, med. toughness dark brown, no odor, moist (alluwum)
_ S Cuttings balling up
m ~2.6_' - Llimestone fragments up to 1" in diameter in clay matrix (0'-5)
S NR H (2.7' - 5') No Recovery
S NA P[] I Ls |(5-10)LIMESTONE, very pale brown, mod. sever weathering,
0.7 I S I ‘ I mod. hard to med. hard, strong to med. strong, strong HCI rxn,
|| _D‘ I (bedrock)
1.8 13.3/49 Ll e[l [ Ls [6.5 -Severely to completely weathered, limestone fragments in a
in .8 : sandy fat clay, : Possible slight HC
1.0 o 7'to 7.5' - Possible slight HC odor? odor
15 Bl I 8' - Wet
_ I (8.3' - 9.9') No Recovery
NR NR RS ‘ I Driller reports hard
10— . drilling at ~9' bgs
9.9' - Bottom of borehole Stopped drilling
| 0940
15—
20—
25—
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Borehole / Well Completion Log

Client _ElPaso Corporation ~ wellID TW-97
Project __Third Phase Investigation ~~ Project No. 1914351
illi AEI i December 8, 2008
S Dr!lhng Contractor Charles Clark an_wpletlor_l Date = Northing 1740385.4
@ Drilled by aries Clar Drilling Fluid : Easti 1785080.2
= Logged By Brad Barton Borehole Depth ___14.9 asting 13052
O Drill Rig Failing-6 Borehole Dia. 83/4 Surface Elev. (ft) 1308.33
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
[}
= Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND February 10, 2009
= 7.01'  February 10, 2009
I DTW (btoc) y 10,
2] * DTP & DTW measured after well development
Total Depth (bgs) _14.9' Slot Size (in) 0.010 Seal Interval___0.5" - 4’
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 2 Filter Material 12/20 Silica Sand Stick-up/down +3-11
Screen Type pPvC Filter Interval 4 - 14-9 Development __Five well volumes
Screen Length 5' Seal Material Bentonite were removed following SOP-13

I = ol B
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
I CL [(0'-10") Lean CLAY (CL), med. plasticity, soft to med. stiff, very Started drilling 1320
1.2 dark brown (2/2 10YR), earthy odor (top 6") very moist, organic
2 (top 6" )Soot ets)
1.0 'g ark ye||0W|sh -brown (3/6 10YR), moist
18 | 495 =
m
0.5 o
5 NR NR HEN (4.9' - 5') No Recovery
1.2 e
3.0 im ~6.7' - Med. stiff to stiff, strong HC odor, black HC staining Strong HC odor
662 | 4855 | NA | ]
e Driller reports hard
293.0 L drilling at 8' bgs
- c
180.0 ]
10 NR NR 7‘:‘(/) ‘ ‘ 9.8' - 10') No Recovery Slight HC odor
T LS |(10' - 14.9) LIMESTONE, light gray (7/2 10YR), completely -
45.9 h : Driller reports soft
ol I weathered to a clay matrix, strong HCI rxn, slight odor drilling at 10.5' to
35 | 349 I 10.5't0 10.75' - Wet 11.5' bgs
- [
3.7 Bl \ 12.5' - Gray (5/1 10YR), slight to no HC odor, wet Slight to no HC odor
1 ‘ I (13' - 14.9') No Recovery
—1 NR NR ot : [
15+ 14.9' - Bottom of borehole Stopped drilling
n 1340
] Pictures #199 and
| #200
20—
25—
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-98
Project No. 1914351

Drilling Contractor AEI

Completion Date __December 8, 2008

i 1740448.7
o Drilled by Charles Clark Drilling Fluid - E‘Ofth'”g 1785169 7
= Logged By Brad Barton Borehole Depth ___14.98 asftlng (0 1303.7 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1306.15
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND____February 10, 2009
= DTW (btoc) _5.82' _February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) _14.98' Slot Size (in) 0.010 Seal Interval___0.5" - 4’
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-42
Screen Type pPvC Filter Interval 4 - 14-98 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — -
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
LT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ML |(0'-1.1) Clayey SILT (ML), soft to med. stiff, no dilatancy, very Started drilling 1100
1.2 dark brown (2/2 10YR) earthy odor, very moist, no HCI rxn, organic
=t cL zrootlets topsoi 2: No odor
3.3 c 1.1'-7.9') Lean CLAY (CL), med. plasticity, med. stiff to stiff, dark
] yeIIOW|sh -brown (3/6 10YR), no odor, moist, no HCI rxn, (alluwum)
3.4 | 48/5 S
m
5.7 A
>5 o B e
3 NR NR g4 .8'-5") No Recoverzf o
14.0 2" - Very dark gray (3/1 2.5YR), strong HC odor, black staining, Strong HC odor
: moist to very moist
25.9
6.0 | 4.9/5 NA ) .
CL/CH|(7.9' - 10") Lean / Fat CLAY (CL/CH), med. to high plasticity, med. Strong HC odor
17.2 stiff to stiff, med. toughness, strong HC odor, wet (alluvium) Driller reports wet
at ~8' bgs
2.6
10 NR NR (9.9' - 10') No Recovery
2.1 LS |(10.6'-14.98") LIMESTONE, yellow (7/6 2.5YR), completely
weathered to clay (residual bedrock), fractured, wet, strong HCI
1.6 rxn, composed of angular to sub-angular fragments in a sandy fat .
3.5/4.98 - :
clay matrix, clay is soft Driller reports hard
0.9 11.6' - Light gray (7/1 7.5YR) drilling at ~12' bgs
11 Harder drilling at
= (13.5' - 14.98") No Recovery 12.5' bgs
NR NR
15 14.98' - Bottom of borehole Stopped drilling at
| 1120
I Pictures #197 and
| #198
20—
25—
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Borehole / Well Completion Log

Client _ElPaso Corporation ~ WellID TW-99
Project __Third Phase Investigation ~ Project No. 1914351

illi AEI i December 8, 2008
Drilling Contractor Completion Date _— Northin 1740606.3
@ Drilled by Charles Clark Drilling Fluid 9
= Logged By rad Barton Borehole Depth . 1302 1
O Drill Rig Failing-6 Borehole Dia. 83/4 Surface Elev. (ft) 130477
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
[}
= Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _6.6' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 9.7 Slot Size (in) 0.010 Seal Interval 0.5 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 2 Filter Material 12/20 Silica Sand Stick-up/down +?-67
Screen Type pPvC Filter Interval 4'-9.7 . Development __Five well volumes
Screen Length 5' Seal Material Bentonite were removed following SOP-13
I = L_IlJ -
re| 2| 3| 2L ¢ A SOIL / ROCK DESCRIPTION REMARKS
a r|~g 3

CL/CH| (0" - 8.3") Lean / Fat CLAY (CL/CH) with ~10-20% silt, soft, very dark Started drilling 1540
0.3 brown, earthy odor, moist to very moist, organic (rootlets)
0.2

0.3 4.7/5

Bentonite

04 5' - Decreased silt content (5-10%), soft to med. stiff, no odor,
: minor black organic staining
0.5

0.0 |4.7/14.7

~sand

2
%

8' - Limestone fragments in clay matrix, up to 1/2" in diameter Driller reports wet

0.7 I HLs |83- LIMESTONE, very pale brown, severely weathered, fractured, at ~8' bgs
na i | — mod. strong, no odor, wet, strong HCI rxn Driller reports hard
10— 9.7' - Bottom of borehole drilling at 9' bgs

Stopped drilling
1600

] Pictures #203 and
#204
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-100
Project No. 1914351

illi AEI i November 24, 2008
Drilling Contractor Chaes Clark Completion Date Northing 1741442.7
@ Drilled by arles Clar Drilling Fluid - Easti 1785170.9
= Logged By Brad Barton Borehole Depth ___15.5 asflng (70 1309.8 -
O Drill Rig Failing-10 Borehole Dia. 8 3/4 Surface Elev. (ft) 1312.66
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND___ February 10, 2009
5 DTW (btoc) _15.55" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 15.5' Slot Size (in) 0.010 Seal Interval 0.5 -45
Casing Type PVC Backfill Material _—- Surface Seal
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _-
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-81
Screen Type pPvC Filter Interval 4.5' - 15-5 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O | m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u a2 = CLASS
(@] [ad %)
LTT__ITTITITI] ML [ (0" -0.6) Clayey SILT (ML), med. plasticity, black, earthy odor, Started drilling 1510
0.1 cL m0|st soft organlc rootlets) No odor
o 2) Lean C (CL). med. plasticity, soft to med. stiff, slow
0.1 = dllatancy black grades to med. brown, no odor, moist
0.1 | 485 2
@
0.1 CLg |3.7'- Minor limestone gravels, up to 1/2" in diameter
5 0.1 1 N e (4.5' - 5') No Recovery
NK NR || 5' - Med. stiff to stiff, slightly moist, minor black blocky fragments
0.1 1] % and minor limestone gravels up to 1" in diameter
0.1 ]
01 | 495 | wa [T
0.1 - Ls [(8.2'-15.5") LIMESTONE, completely weathered, moist to very No odor
: - moist, limestone fragments in a sandy fat clay matrix, up to 1" in
0 0.1 - diameter, mod. hard to hard, clay matrix is soft, no odor, weak HCI
1 : - rxn
gg NR 9'to0 9.8' - Med. gray, dry to damp
: (9.9' - 10") No Recovery .
11" - Wet Cutting dry and
0.1 . ] ; driller reports hard
3.5/5 11.4' - Moist e ,
o1 LS |12' - Pale yellowish brown, mod. hard to hard, minor white streaks, drilling at ~11' bgs
: strong HCI rxn, more competent rock
_ 63 (13.5' - 15') No Recovery
NR NR PID = 0.1 from cuttings
15 NR NR (15‘ - 15.5') No Recovery
N 15.5' - Bottom of borehole Stopped drilling
1555
_ Pictures #157 (0-5)
and #160 (5-10,
| 10-15)
20—
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

TW-101
Project No. 1914351

Screen Length

Drilling Contractor AEI Completion Date __December 9, 2008 _ 1742269 2
o Drilled by Charles Clark Drilling Fluid - Northing T7ete30 £
= Logged By Brad Barton Borehole Depth ___14.92 Easting 13108
O Drill Rig Failing-6 Borehole Dia. 83/4 Surface Elev. (ft) 1323 1
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
[}
= Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND__ February 10, 2009
= DTW (btoc) _13.01' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 14.92 Slot Size (in) 0.010 Seal Interval 0.5 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +3-33
Screen Type pPvC Filter Interval 4 - 14-92 Development __Five well volumes
10 Seal Material Bentonite were removed following SOP-13

I = ol B
=~ O m
ng| 2| o |2 d | ASTM SOIL / ROCK DESCRIPTION REMARKS
% I‘.JI:J 4| = CLASS
()]
LT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ML |[(0'-0.9) Clayey SILT (ML), med. plasticity, soft to med. stiff, black Started drilling 1350
0.4 to dark brown, earthy odor, moist, organic (rootlets, topsaoil)
e V CL/CH No odor
0.8 c (0.9'-9.3") Lean / Fat CLAY (CL/CH), med. to high plasticity, med.
4.5/5 ] stiff to stiff, no to low dilatancy, med. to high toughness, dark
0.2 ) S brown, no odor, no HCI rxn, minor black stains (organic)
06 m (colluvium)
" P 4'to 4.5' - Slight HC odor Slight odor
5 NR NR R (4.5 - 5'?] No Recovery
b SN 5' - Slight HC odor Slight odor
30.9 e
43.9 e /
468 | 495 | NA | ] /
61.3 H /
=] 7/
45.6 18 I LS [(9.3'-14.92") LIMESTONE, very pale brown, completely weathered Strong HC odor
10 NR R - [l ‘ ‘ to clay (residual bedrockf), composed of limestone fragments in a
T sandy fat clay, clay is soft, strong HC odor, minor black staining Free product
113.0 I ‘ I
2.1/4.92 = f f
I I (9.9' - 10") No Recovery
— 832 ‘ 10.1' to 10.25' - Free product, sheen Wg{ecpurﬁﬁ]ucstfrom
‘ ‘ 11.4' to 11.6"- Free product, sheen : tting
_ [ 10' - 15' bgs
‘ ‘ ‘ Driller reports hard
_| NR NR o ‘ drilling from 11' to
Lo ‘ ] ‘ ~15' bgs
15+ 14.92' - Bottom of borehole Stopped drilling
— 1440
20—
25—
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Client

_FElPaso Corporation ~ wellID

Borehole / Well Completion Log

Project __Third Phase Investigation

_TwW-102S
Project No. 1914351

Drilling Contractor AEI

Completion Date

November 25, 2008

i 1742719.0
© Drilled by Charles Clark Drilling Fluid - Northing
= Logged By rad barton Borehole Depth ’ ov. (0 1327.2
O Drill Rig Failing-10 Borehole Dia. 8 3/4 Surface Elev. (ft) 1329 59
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method Split Spoon Sample Interval___Continuous DTP (btoc) _ND___February 10, 2009
5 DTW (btoc) _8.12" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 15' Slot Size (in) 0.010 Seal Interval 0.5'-15'
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down_*+2.39
Screen Type PVC Filter Interval 4'-15 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I P | 4
=~ O m
he| 2| o (<& d | ASM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
[] [[ITITI] ML ]J(0'-0.5)Clayey SILT (ML) med plasticity, black, earthy odor, Started drilling 0830
0.2 cL m0|st soft organlc rootlets) No odor
o (0.57-'6.2") Lean C (CL) with gravel (10-15%), gravels
0.2 c sub- rounded, up to 1 in diameter (from gravely road nearby),
o med. plasticity, soft to med. stiff, low dilatancy, med. to high
0.3 | 475 s toughness, black to dark brown, no odor
m 1.2' - Med. stiff to stiff, no gravel, minor black blocky fragments
0.3 o (Bl (<5%, organic)
03 AL o
% NE NR o (4.7 - 5') No Recovery
0.3 [N
0.3 2.9/5 I ‘ I ‘ Ls |(6.2" -15') LIMESTONE, very pale brown, severely to completely No odor
: Hi I weathered, fractured, low dry strength, intact fragments in a sandy
0.3 NA Hei I fat clay matrix, up to 2" in diameter, strong HCI rxn, hard, wet, no
—_ H s ] odor
el ‘ [ (7.9' - 10') No Recovery
— NR NR -2 ‘ [
H 5
10 :U) : \ : Cuttings wet
0.4 B I 10.5' - completely weathered to a sandy fat clay matrix with minor ~10'-15' bgs
| | I limestone fragments up to 1" in diameter
05 | 3.1/5 B 11' - Decreased moisture content to moist
| 15 A i
b ‘ ‘ (13.1' - 15') No Recovery
] NR | NR B —
ul I
15 15' - Bottom of borehole Stopped drilling
| 0930
] Picture #161 (0-5,
] 5-10, 10-15)
20—
25—
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Borehole / Well Completion Log

Client __ElPaso Corporation ~~ WwellID _TwW-102D
Project __Third Phase Investigation ~~ Project No. 1914351

illi AEI i November 25, 2008
S Dr!lhng Contractor Charles Clark an_wpletlor_l Date = Northing 1742713.5
@ Drilled by S Drilling Fluid : ) 17847211
= Logged By Brad Barton Borehole Depth ___30.5 Easting 13269
O Drill Rig Failing-10 Borehole Dia. 83/4 Surface Elev. (ft) 1329.45
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
[}
= Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND____February 10, 2009
= DTW (btoc) _10.96' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 30.5' Slot Size (in) 0.010 Seal Interval 0.5'-19.5
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 2 Filter Material 12/20 Silica Sand Stick-up/down +?-59
Screen Type pPvC Filter Interval 19.5' - ?{0-5 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
I = L_IlJ -
Fel 2o | 8|2 s g ASTM SOIL / ROCK DESCRIPTION REMARKS
w= | o w | 4 = CLASS
a 2 =
[ ] [T ML ](0'-0.5) Clayey SILT (ML), med plasticity, soft to med. stiff, black, Started drilling 1003
0.3 No odor

earth odor organic (rootlets, topsaoil
CL/ICH| @5 - y o)L eang/ Fat CLAY (CH/C )Wl%h some gravel, sub-rounded

0.2
0.2 4.9/5

(<10%), med. to high plasticity, soft to med. stiff, grades from
black / dark brown to med. brown, no odor (alluvium)
~1.4' No gravels, minor black blocky fragments <5% (organic)

0.3

cover shoe and drill
without samples
from 5' bgs to TD.

?

S—TNR | WR / (4.9'- 5 No recovery * Hard drilling

_ / (5' - 10") Logged from cuttings, clayey, light brown, wet caused drillers to
/¢

0.3 | auger
- 2
=
10 E I LS §10‘ - 30.5") LIMESTONE, pale gellomsh brown, weathered (sandy Time: 1009
| 2 I [ at clay matrix), wet (residual edrock) (Ilmestone contact
3.3 | auger ‘ ‘ ‘ estimated, logged from cuttings)
] : ] ~12' - Cuttings: med. grayish brown, soft, dry (balled cuttings, dry
| ‘ \ ‘ to damp)
_| 2.4 [|auger ‘ : ‘
[
15 [ [
NA I ‘ I ~15' - Cuttings: dry (balled cuttings, dry to damp) Time: 1013
| [
0.6 | auger ‘ I ‘
] [ [
_ ‘ : ‘ ~17.5' - Cuttings: dry
— 0.4 [auger : I :
M : [
20 | ] ~20' - Balled cuttings, damp to moist Time: 1017
0.3 auger o I
f I ‘ ~21' - Cuttings: light brown, wet
| 0.4 |auger : I :
I ‘ I (23' - 25") No Recovery * Drillers reports
| I hard drilling at ~ 23'
NR NR [ : [ to 25' bgs
25 L 25' - Cuttings: sandy fat clay, wet Time: 1025
— ] Time: 1050
— |l ‘ * hard drilling at 25
4 [ ‘ 30.5' bgs
— 0.3 |auger ‘ ‘ ‘
Bl | [
g ‘
il [
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Borehole / Well Completion Log

client __El Paso Corporation
Project __Third Phase Investigation

Well ID _Tw-102D
Project No. 1914351

I = L_IlJ -
=~ O m
ne| 2| o |2 d | ASTM SOIL / ROCK DESCRIPTION REMARKS
w |.u a2 = CLASS
(@] [ad %)
I P "
_ LS 1305 - Bottom of borehole Time: 1105
I NOTES: Picture #162 (0-25,
_ * Lots of water in borehole, (drillers) tried to set well inside augers, cuttings) and #163
but couldn't because the well was pushing up due to the water 925-30, cuttings)
_ level being so high.
35— * Drillers tried to set well in open borehole, sand not filtering to the
bottom due to the amount and thickness of the water in the
_ borehole. (1120 - 1135)
_ * Drillers bailed out muddy water to clear up water to allow the
sand to settle, bailed with 15' steal bailer, ~ 6 times, the water
_ cleared. (1145 - 1225)
] * Drillers seat PVC pipe back down borehole to 30.5' bgs and sand
to 19' bgs. (1225 - 1240)
40—
45
50—
55—
60—
65—
70—
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Client

Borehole / Well Completion Log

_FElPaso Corporation ~~ wellID _TW-1038s
Project __Third Phase Investigation ~ Project No. 1914350

illi AEI i November 21, 2008
Drilling Contractor S aTes Clark Completion Date Northing 1742207.1
@ Drilled by arles Clar Drilling Fluid - ; 17845487
= Logged By Brad Barton Borehole Depth __20.25 Easftlng (0 1322.2 -
O Drill Rig Failing-10 Borehole Dia. 73/4 Surface Elev. (ft) 132473
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND___February 10, 2009
= DTW (btoc) _8.12' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 20.25' Slot Size (in) 0.010 Seal Interval 0.5'-9.2%
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval =
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-54
Screen Type pPvC Filter Interval 9.25' - 20-25 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — —
=~ O | m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ =
[] [[TIITI] ML [(0"-0.5) Clayey SILT (ML), med. plasticity, soft to med. stiff, black, Started drilling 1200
1.8 cL earthy odor, moist, organic (rootlets, topsoil) No odor
(0.5' 2.5y Lean CLAY (CL), med. piasticity, low dry strength, med.
17 3/5 stiff, med. brown no odor, moist, no stratification, no cementation
1.2 [ I s [(2.5'-20.25') LIMESTONE, light grayish orange with red brown No odor
‘ ‘ ‘ discoloration, severely to completely weathered, dry to slightly
_ © I moist, strong HCI rxn, no odor, fragments in a sandy fat clay
NR NR = I matrix, up to 2" in diameter, angular to sub-angular
o [ (3' - 5") No Recovery
<7 S ~5' - No red-brown discoloration
2.6 2
o ] [
2.5/5 R
').C ‘
| 7" : I : (7.5' - 10") No Recovery
— NR NR ] I ‘ I
B - [
10 NA Bl [
6.2 10.5' to 10.7' - Med. gray layer, hard, intact limestone
) 2.5/5
2.6 12."to 12.5' - Med. gray, hard, intact limestone
— (12.5' - 15') No Recovery
— NR NR
15 15' - Very pale brown
6.4 15.2' to 15.8' - Wet
34 2/5 16.2' to 16.3' - Light orangish-brown, slight HC odor, very moist Slight HC odor
(17' - 20") No Recovery
| nr NR
20 . '
(20" - 20.25') No Recovery -
_ A R 20.25' - Bottom of borehole %é%gped drilling
N Picture #139 (0-5,
— 5-10, 10-15, 15-20)
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

_Tw-103D
Project No. 1914351

illi AEI i January 5, 2009
Drilling Contractor CraTes Clark Completion Date y Northing 1742215.1
@ Drilled by aries Clar Drilling Fluid - ; 17845513
= Logged By Brad Barton Borehole Depth ___34.74 Easftlng (0 1322.0 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 132502
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _12.3 _ February 10, 2009
= DTW (btoc) _13.53' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 34.74 Slot Size (in) 0.010 Seal Interval 22' - 24
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 22°
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +3-03
Screen Type pPvC Filter Interval 24" - 34-.74 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ z
(0" - 0.5") Clayey SILT (ML), med. plasticity, soft to med. stiff, very Started drilling 1245
1.2 dark b_lrown (2.5/3 7.5 YR), earthy odor, moist, organic (rootlets, No odor
topso
1.2 3.2/5 (O.pB' —|32) Lean CLAY (CL), med. plasticity, low dry strength, med.
stiff, very dark brown, no odor, moist
| o6 1.6 - Intermixed limestone fragments in clay matrix, up to 1" in
diameter No odor
_ (3'-20.1') LIMESTONE, severely to completely weathered, light
NR NR brown (7/2 10YR), strong HCI rxn, fragments in a sandy fat clay
5 matrix, up to 7" in diameter, sub-angular to angular, no odor, dry
to slightly moist
. 1.4/5 (3.2' - 5') No Recovery
] -6 (6.4' - 10") No Recovery
1 NrR | ONR
A\ A v
10
10' - Pale brown (6/3 10 YR)
0.4
0. 2.5/5
_ 66 (12.5' - 15') No Recovery
— NR NR
15 15' - Wet
0.6 1.6/5
03
- (16.6' - 20") No Recovery
| NA
NR NR
20
0.8 20.4' - Yellow (8/8 2.5 Y), wet to very moist
na 1715 21' - Very dark gray (3/0 Grey 1), moist
— ‘ ‘ (21.7' - 25") No Recovery
] [ | [
| NRO| AR | 1
B I
Mo [
25 Hesir—
21 1 e N m— ~25.6' - Very pale brown (8/4 10YR) HC odor
J194a | Hel Less HC odor
8 : ‘ : (27.1' - 30") No Recovery
| NR | NR - : \
A —
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Borehole / Well Completion Log

Client _ElPaso Corporation ~ wellID _Tw-103D
Project __Third Phase Investigation ~ ProjectNo. 1914351
I > L_IlJ _
he| 2| 3 |22 g | AS™ SOIL / ROCK DESCRIPTION REMARKS
w~ o w |4 = CLASS
[a) nd )
114.0 T \ I Ls [(30" - 31 Free Product, oily, wet (6/0 GREY I Free Product
. H : : : (31'- ?:1.5') Wet
s = ‘ ~31.5' - Moist to dry
N ,:”8 [ ‘ \ (32.5' - 35') No Recovery
| NR | AR ~:}’fﬁ;’: | :
35— — ‘ 34.74' - Bottom of borehole Stopped drilling
1400
40—
45—
50—
55—
60—
65—
70—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellD TW-104S
Project __Third Phase Investigation ~~ Project No. 1914351

illi AEI i November 24, 2008
Drilling Contractor S aTes Clark Completion Date Northing 1742261.4
@ Drilled by arles Clar Drilling Fluid - Easti 1784295 3
= Logged By Brad Barton Borehole Depth __19.8 Sasflng v (0 1326.1
O Drill Rig Failing-10 Borehole Dia. 8 3/4 urface Elev. (ft) 1328.75
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND__ February 10, 2009
= DTW (btoc) _16.48" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 19.8' Slot Size (in) 0.010 Seal Interval 0.5 -8
Casing Type PVC Backfill Material _—- Surface Seal
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-62
Screen Type pPvC Filter Interval 8- 19-3 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ =
[ ] [ITIIII] ML [(0'-0.5) Clayey SILT (ML), med. plasticity, low d|latancy, low to no Started drilling 1215
0.1 cL dr%stren th, black, earthy odor, moist to very moist, so No odor
s)’Lean CLAY (CL) with’'minor gravels (<5%), sub rounded
0.0 (I|mestone fragments?), med. plasticity, soft to med. stiff, low
dilatancy, black grades to med. brown, no odor, moist
0.1 5/5
2
0.1 k=
01 g 4.2' - Limestone fragments in clay matrix, up to 2" in diameter
° 0.1 g
: 2.4/5 — T | Ls |(5.9-19.8") LIMESTONE, light grayish orange, severely to No odor
0.1 : I I completely weathered, fragments up to 2" in diameter,
. [ sub-angular to angular, med. hard to mod. hard, med. strong, in a
vt ‘ I ‘ sandy fat clay matrix, slightly moist, no odor
] I Bl ‘ [ (7.4' - 10") No Recovery
A NRr NR ,‘;: 1 ‘ ‘ PID = 0.1 from cuttings
10 NA N ‘ ‘ I PID = 0.1 from cuttings
0.1 ] ‘ \ 10.6' to 11.1' - Completely weathered, wet
03 | 275 e L
0.3 [ ‘ :
— e \ (12.7 - 15") No Recovery
R g § ‘ : ‘ PID = 0.2 from cuttings
15 L \ PID = 0.1 from cuttings
O ‘ I 15' - Dark grayish-brown (4/2 10YR) completely weathered to a
0.2 T sandy fat clay (residual bedrock), wet
Hoo [
0.1 BRI | [
0.2 |4.8/48 [ -
el [
0.1 o [m—
01 R _ R
—] 19.6' - Light gray (7/1 10YR), dry il
20 19.7. - Yellowish-brown (5/6 10YR), slightly moist Ttopped drilling
— 19.8' - Bottom of borehole (terminated due to refusal)
] Pictures #154 (0-5,
| 5-10), #155 (10-15),
and #156 (15-20)
25—
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-104D

Project No. 1914351

Drilling Contractor AEI

January 13, 2009

Completion Date

i 1742256.5
o Drilled by Charles Clark Drilling Fluid - Northing 17845555
= Logged By Brad Barton Borehole Depth __39.82 Easftlng (10 1326.0 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1328.88
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND__ February 10, 2009
5 DTW (btoc) _16.13" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 39.82' Slot Size (in) 0.010 Seal Interval 27 - 29
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 27
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-88
Screen Type pPvC Filter Interval 29' - 39-.82 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ z
(0" - 0.5") Clayey SILT (ML), med. plasticity, soft to med. stiff, black Started drilling 1530
0.6 to dark brown, earthy odor, very moist to moist, organic (rootlets) No odor
1.1 3/5 (0.5' - 2.8") Lean CLAY (CL), med. plasticity, med. stiff to stiff, no
dilatancy, dark brown, no odor, moist
08 (2.8' - 39.82") LIMESTONE, veQ/ pale brown, completely weathered, No odor
limestone fragments in a san P/fat clay matrix, up to 2" in
-1 NR NR diameter, sub-angular to angular, soft clay matrix, dry, no odor
5 (3' - 5') No Recovery
1.1
1. 2.5/5
_ 68 (7.5' - 10") No Recovery
— NR NR
10
1.4/5
R (11.4' - 15') No Recovery
— NR | NR
15 15' to 16.3' - Wet, no odor Stopped at 15' bgs
00 | 135 due to not enough
U (16.3' - 20") No Recovery g/e}-yzlll(g)gtltéjogmsh
] started drilling
_ again 1/13/09 1000
NR NR
20 NA 20' - Dry
0.0
0.0 2.3/5
U.U (22.3' - 25') No Recovery
— NR NR
25 25' to 25.8' - Wet from above water
0.0 25.8' - Very moist
0.0 3/5
27' - Dark gray
0.0
(28' - 30") No Recovery Very hard drilling at
_ 28' bgs
NR NR
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Borehole / Well Completion Log

Client _ElPaso Corporation ~~ WellID TwW-104D
Project __Third Phase Investigation  Project No. _1914351
T = L_IlJ -
=~ O m
ne| 2| o |<&| g | ASM SOIL / ROCK DESCRIPTION REMARKS
w= | o w|JdZ| = CLASS
=) 24 5
0 [T Ls [30to3L5 -Wet
= o ‘ ‘ (31.5' - 35') No Recovery
(e Driller reports
] oo \ softer drilling at 32'
NR NR e ‘ I - 34' bgs
— 7:;\-0\ ‘ : ‘
35 B [ 35' - Very moist Driller reports ver
0.1 e —— y Qgr% driII’i)ng 235" -
1 ' bgs
o0 4482 il : ‘ g
] 66 ] ‘ [ (37.4' - 39.82') No Recovery
T [
| NR | NR oo
H =
40— 39.82' - Bottom of borehole Stopped drilling
1100
45—
50—
55—
60—
65—
70—
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Client

_FElPaso Corporation ~ wellID

Borehole / Well Completion Log

Project __Third Phase Investigation

_TW-105S
Project No. 1914351

illi AEI i November 24, 2008
Drilling Contractor Chaes Clark Completion Date Northing 1742483.6
@ Drilled by arles Clar Drilling Fluid - ;
= Logged By rad barton Borehole Depth ’ Iov. (f0 1329.0
O Drill Rig Failing-10 Borehole Dia. 8 3/4 Surface Elev. (ft) 133153
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= Dr February 10, 2009
] DTW (btoc) y y 10,
2] * DTP & DTW measured after well development
Total Depth (bgs) 15 Slot Size (in) 0.010 Seal Interval 0.5 -4
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-57
Screen Type pPvC Filter Interval 4'-15 . Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I > — —
=~ O | m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ =
[] [[ITII ML ](0'-0.5) Clayey SILT (ML), med. plastlcny soft, black, earthy odor, Started drilling 1345
0.1 CL |moistto very m0|st or anlc (rootlets No odor
o 0.5'-3.5") Lean C L) with mlnor silt, med. plasticity, med.
0.0 c stiff to stlff no dllatancy med toughness, black to dark brown, no
2 odor, moist
0.0 5/5 S 28 - L T
a .8' - Limestone fragments up to 1/4" in diameter
0.1 L 1 Ls |35 -15)LIMESTONE, light grayish-orange, completely No odor
1 I weathered, dry to damp, limestone fragments up to 2" in diameter,
5 0.1 L \ hard to mod. hard, sub-angular to angular, in a sandy fat clay
S ‘ I matrix, clay matrix is soft, no odor
0.1 I
R [
01 | 34/5 oo
0.1 VN —
% B f;’» \ : \ (8.4' - 10') No Recovery)
10 NR NR || ﬁ : \ : PID = 0.1 from cuttings
g [ 10' to 10.5' - Gray, wet
0.1 [ ] ‘ \ ‘ 10.5' - Light yellowish-brown, dry to damp
01 | 3255 e : I Broke tooth in hard
|l I rock encountered at
0.1 EEES! i [ 11.5' bgs
Uz ! ‘ [ (13.2' - 15') No Recovery
"1 NR | NR I [ _
15 i PID = 0.2 from cuttings .
15' - Bottom of borehole Stopped drilling
— 1435
] Plctures #157 (0-5,
_ 5- 10) and #158
(10-13)
20—
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

_TW-105D

Project No. 1914351

illi AEI i January 5, 2009
Dr!lllng Contractor Charies Clark anjpletloq Date y Northing 1742475.5
@ Drilled by arles Clar Drilling Fluid - ; 1784269.5
= Logged By Brad Barton Borehole Depth ___44.93 Easftlng (0 1328.8 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1331.16
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
o
E— Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) _ND____ February 10, 2009
5 DTW (btoc) _18.06" February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) _44.93' Slot Size (in) 0.010 Seal Interval___27" - 29'
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 27
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-46
Screen Type pPvC Filter Interval 29' - 44-.93 Development __Five well volumes
Screen Length 15' Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O | m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o w | 4 = CLASS
& @ z
(0" - 0.5") Clayey SILT (ML), med plasticity, soft to med. stiff, dark Started drilling 1520
15 brown m0|st earth{ odor, organic (rootlets, topsoi I2
(0.5 ) Lean CLAY (CL), med plasticity, med. sfiff to stiff, med.
1.4 Brown no odor moist
09 | 465 2.5' - Limestone fragments intermixed in clay matrix, up to 1" in
diameter
0.5 22.75‘ - 44.93") LIMESTONE, severely to completely weathered
A residual bedrock), light grayish orange with clay intermixed,
5 KR NR strong HCI rxn,
~3.5' - Limestone fragments in a sandy fat clay matrix, up to 2" in
04 | 135 diameter, sub-angular to angular, dry to slightly moist, no odor
53 (4.6' - 5') No Recovery
] NR NR
10 10' - light yellowish brown (6/4 10YR), (10' - 10.3") wet
0. 10' to 10.3' - Wet
1.5/5
| (11.5' - 15') No Recovery
| NR NR
]@ 0.5
1 o3 2.2/5 ~16.4" - Color change to yellow (7/8 10 YR), increased sand content
(17.2' - 20') No Recovery
| nr NR
20 Driller reports very
16 | 135 hard drilling from
05 (21.3' - 25') No Recovery 20"-25
n NA
NR NR
25 Balled up cuttings
0.6 from 25' - 30’
05 2/5 26' - Pale yellow (7/2 2.5Y)
' (27" - 30") No Recovery)
NR NR

Page 1 of 2




Borehole / Well Completion Log

Client __ElPaso Corporation ~ wellip  _TW-105D
Project __Third Phase Investigation ~~ ProjectNo. 1914351
w
T > — 1
=~ o] m
58 a S |2 s g CALSATéV'S SOIL / ROCK DESCRIPTION REMARKS
o) @ = =
08 o ‘ Il LS [30.4'-Light yellow brown (6/4 10YR)
Lo I
05 2.8/5 S I
07 oo 32.1' - Light gray (7/0 GREY 1)
— o f ‘ \ (32.8' - 35') No Recovery
e [
~1 NR NR e ‘ \ ‘
% 0.6 e [ |
1 215 o ‘
e I
0.6 ]
- ] 37' - Pale yellow (8'3 2.5Y)
_ e g I I (37.1' - 40) No Recovery
Hh I ‘ ~Possible wet
_| NR NR I I cuttings
Ll I from/between 37' -
40 I I 40' )
el I Wet cuttings 40' - 45'
17 I
2.1/4.96] I
1 16 bl [
. (42.1' - 44.93') No Recovery
— M T
| [
| NR | NR T
g ‘ \ Stopped drilling
45 ‘ 1710
44.96' - Bottom of borehole
50—
55—
60—
65—
70—
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Borehole / Well Completion Log

Client __ElPaso Corporation ~~ WwellID _TW-106S
Project __Third Phase Investigation ~~ Project No. 1914351

illi AEI i December 12, 2008
Drilling Contractor S aTes Clark Completion Date Northing 1742900.0
@ Drilled by arles Clar Drilling Fluid - ;
= Logged By rad barton Borehole Depth ’ lov. (f0 1318.2
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 1320.76
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
€ 3.78'  February 10, 2009
I DTW (btoc) y 10,
2] * DTP & DTW measured after well development
Total Depth (bgs) 10 Slot Size (in) 0.010 Seal Interval 0.5'-25
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. 2 Filter Material 12/20 Silica Sand Stick-up/down +?-52
Screen Type pPvC Filter Interval 25'-9 . Development __Five well volumes
Screen Length 6' Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
- _7 CL/CH| (0" - 3.7") Lean / Fat CLAY (CL/CH), med. to high plasticity, soft to Started drilling 1023
2.0 med. stiff, high toughness, dark brown to med. brown, slight HC Slight HC odor
odor, moist to very moist
16 /
4.8/5 M 2.3' - Limestone fragments in clay, up to 1" in diameter, increasing
194 o / HC odor
o /.
100.0 o S I I s |(3.7 -10) LIMESTONE, pale brown, mod. to severely weathered, HC odor
£78.0 . I ‘ I wet, HC odor, strong HCI rxn, limestone fragments up to 2" in
5 - \ diameter, angular to sub-angular, hard to mod. hard, in a sandy fat )
NR NR NA =l ‘ clay matrix Slight HC odor
16.7 S ay mat i Driller reports hard
Ll & \ 4'to 4.8' - Black HC staining L por c
2.3/5 Lo ‘ \ (4.8 - 5) No Recovery drilling at 5' - 10" bgs
16.2 L \ 5' - Limestone fragments up to 3" in diameter, slight HC odor,
0.0 = I moist, no black staining
— H o [ ‘ \ (7.3' - 10') No Recovery
4 ~NR | NR WS ‘
10 10 ' Bottom of borehole Stopped drilling
— 1040
NOTE:
_ * Boring terminated at 10" bgs and pulled auger out to check for
water in the borehole. Cuttings back filled borehole to 9' bgs
_ before the well was set.
15—
20—
25—
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Client

Borehole / Well Completion Log

_ElPaso Corporation ~ WellID _Tw-106D

Project __Third Phase Investigation ~~ Project No. 1914351

Drilling Contractor AEI Completion Date__December 12, 2008 hi 1742891.3
o Drilled by Charles Clark Drilling Fluid -- Northing 1785082 6
= Logged By Brad Barton Borehole Depth 30 Easftlng (0 1318.5 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 Surface Elev. (ft) 132133
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
3
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _4.22' _ February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 30 Slot Size (in) 0.010 Seal Interval 14' - 19’
Casing Type PVC Backfill Material ___~~ Surface Seal___Grout
— Casing Joints Threaded / Flush Backfill Interval - _ Surface Seal Interval _0.5' - 14
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-84
Screen Type pPvC Filter Interval 19' - 30. Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
L
I > — -
=~ o m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
>~ o | S CLASS
[a] @ )
/ CL/CH| (0" - 5.4") Lean / Fat CLAY (CL/CH), med. to high plasticity, very Started drilling 0815
5.6 stiff, no dilatancy, high toughness, black to dark brown, no odor, No odor
38 no HCI rxn, (rootlets)
11.6 5/5
3.0 3' - Strong HC odor Strong HC odor
89.3 / 4.1' - Very moist
5 ) A 5'to 5.4' - Limestone fragments up to 2", very moist to wet, black .
889.0 LS |HC staining Slight to no HC odor
2.4/5 (5.4' - 30") LIMESTONE, very pale brown (7/3 10YR), completely
10.5 ’ =l I weathered to a sandy fat clay with limestone fragments up to 2" in
94 ° I ‘ I diameter, hard to mod. hard, strong HCI rxn, clay is soft, slight to
1~ (O] no HC odor
(7.4' - 10) No Recovery
— NR NR
10
35
1.8/5
28
— (11.8' - 15') No Recovery
] NR NR
I
I I
15 I
25 A .
10 1.8/5 g ‘ ‘ ‘
— S ‘ \ (16.8' - 20") No Recovery
)
] I I
| NR [ AR || \ : \
S \
20 I \ ‘
1.2 ‘ I ‘
13 2/5 L 21.2' - Dark fray (4/0 GREY 1), dry
' 7 : \ : (22' - 25') No Recovery
— I
| NR | NR T
I ‘ I
25 ‘ ‘ ‘ 25' - Wet, strong HC odor, free product Free product,
245.0 o I I strong HC odor
5 C
804 f I ! ~26.8' - Pale brown, moist, slight HC odor Slight HC odor
’ [ ‘ [ (27' - 30") No Recovery
] gl [
NR | NR £ ——
: I
T I

30' - Bottom of borehole

Stopped drilling
0925
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Client

_ElPaso Corporation ~~ WwellID
Project __Third Phase Investigation

Borehole / Well Completion Log

TW-107

Project No. 1914351

Drilling Contractor AEI

Completion Date __January 8, 2009

i 1743011.6
o Drilled by Charles Clark Drilling Fluid - E‘Ofth'”g 7861002
= Logged By Brad Barton Borehole Depth ___29.85 Sasftlng o (0 13111 -
O Drill Rig Failing-6 Borehole Dia. 8 3/4 urface Elev. (ft) 1314.07
Drilling Method ___Hollow Stem Auger TOC Elev. (ft) :
¢
S Sample Method __Split Spoon Sample Interval___Continuous DTP (btoc) __ND February 10, 2009
= DTW (btoc) _21.28' February 10, 2009
2] * DTP & DTW measured after well development
Total Depth (bgs) 29.85' Slot Size (in) 0.010 Seal Interval 0.05'-17
Casing Type PVC Backfill Material _—- Surface Seal __—-
— Casing Joints Threaded / Flush Backfill Interval __—- _ Surface Seal Interval _—
g Casing Dia. Filter Material 12/20 Silica Sand Stick-up/down +?-81
Screen Type pPvC Filter Interval 19' - 29-.85 Development __Five well volumes
Screen Length 10 Seal Material Bentonite were removed following SOP-13
[H1]
I = |
=~ O m
he| 2| o |28 o ASTM SOIL / ROCK DESCRIPTION REMARKS
w~ o |.u _ = CLASS
& o =
-7 445 L] ML |(0'-0.6") Clayey SILT (ML) with minor gravel, med. plasticity, Started drilling 0820
| black, earthy odor, no cementation, organic (rootlets, topsoil) .
(0.6" - 5') No"Recovery Driller reports
_ possible rock in
shoe caused small
| Nr NR recovery (0.4' - 5")
S cL |(5'- 16.5") Lean CLAY (CL), med. plasticity, stiff to very stiff, no No odor
1.1 dilatancy, dark reddish-brown (3/4 5YR), no odor, no cementation
0.4
0.6 4.7/5
0.6 3
05 5 ~9.25' - Minor limestone gravels in clay, up to 1/4" in diameter
10 NR NR 2 % Clg (9.7 - 10') No Recovery
28 o 10' - Dark gray (4/1 7.5YR)
. m
2.6
27 | 475 =
~13' - Increasing limestone fragments and moisture, fragments up
2.1 to 1" in diameter
17
15— —Nr—FNR = (14.7' - 15') No Recovery
33 15' - Very moist
16.25' to 16.5' - Minor black staining in clay with limestone No odor
17.2 | 3.2/5 |(16-17) LS |fragments, no detectable odor Lab sample taken at
10.0 (16.5' - 29.85') LIMESTONE, completely weathered, fragments up to highest PID reading
A 2" in diameter in a sandy fat clay matrix, fragments mod. hard, - TW-107 (16-17) at
very pale brown (7/3 10 YR), strong HCI rxn, clay matrix is soft, 0940;-tested-for
— light brown, no odor terra core, VOC,
NR NR and total lead
20 (18.2' - 20") No Recovery
2.8
1.9 2.9/5 21.2'to 22' - Wet
1.4
] (22.9' - 25') No Recovery
1 NR NR
25 25' - Dark gray (4/1 2.5YR)
10.5
26 [2.7/4.85 26.2' - Light yellowish-brown 96/3 2.5Y)
19 27'to 27.7' - Wet
— (27.7' - 29.85') No recovery
— NR NR Stopped drilling
| 29.85' - Bottom of borehole 0920
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