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RISK-BASED SCREENING CRITERIA FOR METALS IN SOIL AT THE PADUCAH
GASEOUS DIFFUSION PLANT (PGDP)

Dear Mr, Able and Ms. Haight:

Enclosed is a copy of the subject report. This document provides background for metals in
PGDP soils and will be used to help establish site cleanup levels, as well as screening
characterization of all soils at PGDP. This document incorporates the Kentucky Division of
Waste Management (KDWM) comments and concerns from a June 1995 document review and a
July 25, 1995, comment resolution meeting in Frankfort.

The inorganic background concentrations were developed using existing data from previous field
work at PGDP, primarily the CH,M Hill Phase I and Phase II Site Investigations. However,
these reports indicated that data was insufficient without further fieldwork to close data gaps for
all radionuclide background concentrations of concern, and several inorganic elements of concern.
A workplan is currently being developed, to be transmitted to you on September 30, 1995, to
address radionuclides and the few specific inorganic elements of concern.

Contingent upon funding constraints imposed on the Paducah program, the current projected date
of fieldwork to collect -radionuclide background is now early Fiscal Year (FY) 1997. If you have
any questions or require additional information, please call Carlos R. Alvarado at (502) 441-6804.

(Ao 5o

Jimmie C. Hodges, Site Manager
Paducah Site Office

Sincerely,

EF-22:Alvarado
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PREFACE

This report presents background concenirations and human health risk-based screening criteria
for selected morganic analytes in soil at the Paducah Gaseous Diffusion Plant (PGDP), Paducah,
Kentucky. The work was performed under Work Breakdown Structure 1.4.12.7.1.02.04 entitled
Corrective Measures for Offsité Contamination, Screening criteria are required for Resource
Conservation and Recovery Act Appendix IX and Contract Laboratory Program total analyte list
inorganic analytes to ensure that remedial investigations and feasibility studies for identified areas
of concern and solid waste management units at PGDP focus on those contaminants that may
influence human health risk. In addition, appropriate screening criteria are needed to determine if
areas currently not under investigation should be added to the list of those areas to be investigated
at PGDP. These values are to be used when completing work plans and reports produced as part of
the environmental restoration and waste management programs at PGDP.
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EXECUTIVE SUMMARY

Screening criteria for Resource Conservation and Recovery Act (RCRA) Appendix IX and
Contract Laboratory Program (CLP) total analyte list inorganic analytes are required to ensure that
remedial investigations and feasibility studies for identified areas of concern and solid waste
management units at the Paducah Gaseous Diffusion Plant (PGDP) focus on those contaminants that
may drive human health risk at these units. In addition, appropriate screening criteria are needed fo
determine if areas currently not under investigation (i.e., “new” areas) should be added to the list of
those areas to be investigated at the PGDP. This report derives both background and direct contact
human health risk-based concentrations that can be used to screen for contamination in near surface
(0 to 1 ft below ground surface) and subsurface (greater than 1 ft below ground surface) soil samples
taken at the PGDP. In addition, screening levels for soil recently provided in the Commonwealth of
Kentucky’s Risk Assessment Guidance (401 KAR 100:050) are presented for comparison.

Background values presented in this report were calculated from data collected during previous
investigations at the PGDP and are the upper limit of the 95% confidence interval of the 95
percentile of the range of the probable background concentration for each inorganic anaiyte. Human
health risk-based screeming values presented in this report were calculated following puidance
provided by the United States Environmental Protection Agency as modified by matenal provided
by the Commonwealth of Kentucky’s Risk Assessment Guidance (401 KAR 100:050). Tables ES-1
and ES-2 present the screening criteria for surface and subsurface soil, respectively. These tables are
identical to those presented in Chapter 4 as Tabie 4.1 and 4.2, respectively.
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1. INTRODUCTION

For the Paducah Gaseous Diffusion Plant (PGDP) to plan remedial investigations, complete final
remedial investigation and feasibility study reports, and identify potential “new” release locations,
both the background concentrations for all constituents that might be detected in environmental
samples and the appropnate risk-based screening criteria must be established. However, as noted in
regulatory agency comments on Results of the Site Investigation, Phase II, at the Paducah Gaseous
Diffusion Plant (CH2ZM Hill 1991), the reference sampling performed during the site investigations
was not adequate to establish background concentrations in soils at the PGDP using simple statistical
calculations. Similarly, the agencies have stated that the methods used to establish risk-based
screening criteria were not adequately supported in earlier documents.

This report provides soil background concentrations for inorganic analytes (i.e., metals) on the
Resource Conservation and Recovery Act (RCRA) Appendix IX and Contract Laboratory Program
(CLP) total analyte lists and documents the source or derivation of these values. This report also
provides and documents the derivation of the risk-based screening criteria (preliminary remediation
goals) for the aforementioned analytes. Finally, this report summarizes the results of these
calculations and compares each analyte’s background concentration with its respective health-based
screening criteria.

This report is a revision of a technical memorandum numbered KY/EM-77 (Energy Systems
1995). This revised report incorporates issues and comments provided by the regulatory agencies
following their review of the earlier report. A response table for these comments is provided in
Appendix C.

1.1 REGULATORY ISSUES

Guidance provided by the United States Environmental Protection Agency (EPA) recommends
the establishment of background concentrations early in the remedial investigation/feasibility study
process to ensure that only site-related contaminants are considered when planning clean-up activities
(EPA 1988, 1989a, 1989b, and 1992¢). Similarly, the Commonwealth of Kentucky encourages that
background be established so that these values can be used to guide clean-up decisions
(Commonwealth of Kentucky 1995a, 1995b, and 1995¢). Therefore, background concentrations are
needed when initiating or finalizing all clean-up activities at PGDP.

Similarly, guidance provided by EPA and the Commonwealth of Kentucky recommends the use
of risk-based screening criteria early in the clean-up process (EPA 1991c and Commonwealth of
Kentucky 1995¢). Therefore, human health risk-based screening criteria are needed when initiating
all cleanup activities at PGDP.

1.2 ORGANIZATION OF THE REPORT

This report is presented in four chapters. Chapter 1 discusses the need for background and
risk-based screening criteria, considers some regulatory issues, and states how the report is organized.
Chapter 2 presents a general overview of the basis of the method used to establish background values,
describes the data set and its evaluation, and discusses the results of the data evaluation, including
a comparison of the calculated values to various values found in the literature. Chapter 3 describes
the methods used to calculate the human health risk-based screening criteria and presents these
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criteria. Chapter 4 presents tables combining the background values, the human health risk-based
screening criteria, and the recently released Commonwealth of Kentucky soil screening levels;
compares these values for each inorganic analyte within each soil depth classification; and provides
some general conclusions regarding this analysis.

To simplify the use and review of this report, all figures and tables cited in each chapter are
presented at the end of their respective chapter. Figures and tables were not incorporated into the text
because of their number and size. In addition, three appendixes are presented that provide
information which can be used to further evaluate the results presented in this report. Appendix A
presents the output from the statistics program used to evaluate the data (SAS® 1990), and
Appendix B provides unit data sheets for those solid waste management units appearing in data
evaluation tables presented in Chapter 2. Finally, as noted previously, Appendix C presents the
response fable to comments received from the regulatory agencies following their informal review
of the earlier version of this report (Energy Systems 1995).
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2. DERIVATIONS OF BACKGROUND CONCENTRATIONS
FOR METALS IN SOIL

With the completion of Inorganic Soil and Groundwater Chemistry Near Paducah Gaseous
Diffusion Plant, Paducah, Kentucky (Moore 1995), it became apparent that background or
nonsite-related concentrations for some metals in soil could be established using existing
environmental data. This chapter describes the basis of the method used to establish background
values using existing data, including a list of other sites where this method was used; the data set
from which background was derived, how this data set was evaluated; and the method used to
calculate the background values. This chapter concludes with a comparison of the derived upper
limits for background against values obtained from the literature and a discussion of these
comparisons. Throughout this chapter, the term “background values” is used whenever referring
to the derived upper limit of the background distribution.

2.1 BASIS OF METHOD

This section discusses the basis of the use of graphical data evaluation to delimit populations
of data and the use of the resampling technique to select particular values from a population of
observations. These overviews are presented separate from the actual data evaluation and background
value calculations so that later data-specific discussions can be simplified.

It should be noted that the methods described in the following material have been used at other
contaminated sites to establish background values and clean-up standards, have appeared in the peer
reviewed literature (Fleishhauer and Korte 1989), and are recognized by the EPA. Sites where the
methods have been or are being used to establish background values include DOE facilities at
Hanford, WA,; Lawrence Livermore, CA, Sandia, NM, and Portsmouth, OH. A site where these
methods were used to set clean-up standards (approved by EPA Region VII) is the DOE facility in
Kansas City [North Lagoorn Resource Conservation and Recovery Act (RCRA) Closure, U. S.
Department of Energy (DOE) Kansas City Plant, D. E. Brown, AlliedSignal, Inc.]. Finally, EPA
recognition is shown by the inclusion of these methods in both its recently released Soil Screening
Guidance (EPA 1994) and its GEO-EAS software for evaluating data.

2.1.1 Delimitation of Populations

When using data collected from areas not known to be uncontaminated with an analyte of
interest, the primary issue becomes the delimitation of populations or the segregation of observations
from samples taken in areas contaminated with the analyte from samples taken in areas not
contaminated with the analyte. There are several methods which can be used to segregate the
populations. Primarily, these methods range from performing a statistical analysis of the data (e.g.,
contingency analysis, factor analysis) to determine relationships among multiple parameters followed
by an evaluation of the results to performing a graphical evaluation of the data followed by a
statistical analysis. In this report, the second of these general procedures was followed. Only this
procedure will be discussed at length in this report.

To understand the segregation of populations of geochemical data using graphical techniques,
it is important to understand how contamination is distributed near most spill sites. Figure 2.1
illustrates this distribution. As indicated, at most spill sites or at sites where contaminants are from
a point source (e.g., burial grounds, scrap piles), there is an area of high levels of contamination at
the point source (i.e., “spill” in Fig. 2.1), an area of lower levels of contamination along migration
pathways leading from the point source (i.e., “dispersion halo” in Fig. 2.1), and uncontaminated areas
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around the dispersion halo (i.e., “uncontaminated soil” in Fig. 2.1). Because most sampling activitics
for point sources of contamination are interested in both the level or nature of contamination at the
point source and the extent of this contamination, during the site investigation samples are collected
at the point source, in the dispersion halo, and in areas of no contamination. The distribution of
concentrations of contaminants along any transect through the point source from such a sampling
activity will appear as indicated in the graph shown at the top of Fig. 2.1. As indicated, high
concentrations of the chemicals in the spilled material are detected in samples collected near the point
source, lower concentrations are detected in samples collected in the dispersion halo, and even lower
concentrations are detected in samples collected in “uncontaminated soil.” Interestingly, this profile
matches that seen when samples are taken during mineral exploration. During mineral exploration,
higher concentrations of the mineral of interest are seen in samples collected closer to naturally
enriched areas and lower concentrations are seen in samples collected from areas away from the
enriched areas. This fact was noted by Fleischhauer and Korte (1989) who proposed that it would
be possible to use techniques used for mineral exploration to formulate clean-up standards for trace
minerals.

In their work, Fleischhauer and Korte note that it is possible to plot data collected during
remedial investigations and use these plots to segregate populations of contaminated samples from
populations of uncontaminated samples utilizing the methods discussed by Tennant and White
(1959), Lepeltier (1969), and Sinclair (1976) . As noted by Fleishhauer and Korte, the plot showing
the greatest utility early in the data evaluation 1s a cumulative probability plot in which the
concentration of the analyte on the appropriate scale is plotted against the cumulative frequency on
normal probability paper. An illustration of this type of graph is presented in Fig. 2.2.

In this probability plot, taken from Fleischhauer and Korte (1989), the distribution of three
samples drawn from two populations are indicated. The first population, from which sample A was
drawn, is a population derived by randomly selecting observations from a sampje with a mean of 10
and a standard deviation of 3. =

The second population, from which sample B was drawn, is a population derived by randomly
selecting observations from a sample with a mean 27 and a standard deviation of 8. In sample A, the
values range from 2 to 17. In sample B, the values range from 10 to 49. Therefore, the samples

O\L‘drawn from the two popuiations overlap. In additton, as can be seen, the distribution of points plotted
for both samples A and B fall on straight lines when plotted on normal probability paper. This is not
surprising because the populations from which the samples were drawn were normally distributed
by definition, and the primary purpose of plotting on normal probability paper is to test the
assumption of normality (Dixon and Massey 1969). Of greater interest is the distribution of points
obtained when samples A and B are combined into a composite A+B sample. When plotted, sample
A+B encompasses the entire range of values in both samples A and B (range of 2 to 49), but the
points no longer fall along a single line. In fact, if sample A+B was analyzed to determine if the
sample followed a normal distribution (i.e., such as by using a numeric test for normality), it would
be determined that this sample does deviate from a normal distribution. This deviation is indicated
in the plot by the “hinge” or “deflection point™ seen toward the middle of the plot of sample A+B.
However, even with the “hinge,” two possible straight lines are in this plot. These are a line drawn
through the points down from the left hand corner toward the “hinge” (line 1) and a line drawn
through the points up from the right hand corner toward the “hinge” (line 2).

If it is assumed that A represents a sample drawn from a population of observations representing
natural or uncontaminated conditions and that B represents a sample drawn from a population of
observations representing contaminated conditions, the utility of the cumulative probability plots in
segregating populations is seen. Using this assumption, it is discovered that the “hinge” is the
approximate location at which observations from sample A end and observations from sample B
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begin. In fact, it is scen that line 1 is the line encompassing the range of observations from sample
B and that line 2 is the line encompassing the observations from sample B. That is, the “hinge”
represents a “threshold” value that can be used to segregate the population of observations that
sample A represents from the population of observations that sample B represents (Tenant and
White 1959).

In Fig. 2.2, the threshold value (i.e., the value at the “hinge”) is approximately 15. Therefore,
all observations below this value are assigned to the natural population of observations, and all
observations above this point are assigned to the contaminated population of observations. That is,
the range of natural background derived from the plot is from 2 to 15. However, because both
samples A and B were derived, it is known that the range of sample A is really from 2 to 17 and the
range for sample B is from 10 tp 49. Therefore, some observations really drawn from the natural
population (i.e., that from which sample A was drawn) are assigned to the contaminated population
of observations, and some observations really drawn from the contaminated population (i.c., that
from which sample B was drawn) are assigned to the natural population. This effect can be seen in
Fig. 2.3 in which a histogram illustrating the combined sample A+B is presented. In this histogram,
the large hatched areas represent observations drawn from the contaminated population (sample B),
and the dotted areas represent observations drawn from the natural population (sample A). This
histogram illustrates that the segration populations using the cumulative probability plot was not
“perfect” but did yield a nearly ideal result.

As noted by Fleischhauer and Korte (1990), the plot in Fig. 2.2 and the histogram shown in
Fig. 2.3 represent ideal conditions. In these figures, only two populations are represented by the
samples, the data are censored (i.e., no values are available for that detection limit), and the
distributions for both populations from which the samples are drawn are normal. In most situations
when “real” data are used, more than two populations are represented in the data set; censored data
are common, especially for trace metals; and the underlying distributions only approximate a normal
distribution. Each of these issues is discussed in the following material.

2.1.1.1 The effect of the presence of more than two populations

When more than two populations are represented in the data, multiple deflection points or
“hinges”™ are seen in the data’s cumulative probability plot. In this situation, it becomes difficult to
select which deflection point should be selected as the threshold value (i.c., selected as the maximum
background concentration). Normally, more than two populations are seen if multiple geological
formations are sampled when compiling the data or if several distinct areas of contamination are
represented in the data. In the first case, the deflection points tend to show only minor changes in
direction (i.e., the lines drawn through the points tend to intersect at large angles); however, in the
second case, the deflection points still tend to show major changes in direction (i.c., the lines drawn
through the points meet at angles that are more acute.) While these are general guidelines, some plots
with multiple populations represented are still very difficult to interpret. In cases where no clear
threshold is seen because of multiple deflection points, additional lines of evidence such as additional
plots (e.g., histograms) and the geographical distribution of sampling locations must be considered.
How this information can be used is discussed in Sect. 2.1.1.4.

2.1.1.2 The effect of censored data

If the data being plotted are censored (as is the case for many trace inorganic analytes), then the
cumulative probability plots tend to display deflection points that are an artifact of censoring and not
of concentration distribution (Fleischhauer and Korte 1989). In fact, if a data set containing many
censored points is plotted, the major deflection point seen in the plot is likely to be at the mimimum
reported value or at the detection limit used to censor the data. Generally, two approaches can be
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used to overcome this obstacle. The first is to devise a distribution for the censored observations by
assuming that the nondetected concentrations follow the distribution scen elsewhere in the data. The
second is to ignore the censored data points when constructing the plots. Of these, the first is of less
use when attempting to determine a threshold value to separate the background distribution from the
contaminated distribution because the assumption of a distribution for the censored data wiil bias the
plot. In the current report, the second approach was used because this approach does not bias the
selection of the threshold value,

2.1.1.3 The effect of underlying distributions that are not normal

When using cumulative probability plots to segregate populations, an underlying distribution
for the populations must be assumed so that an appropriate Y-axis can be chosen. Generally, if the
wrong underlying distribution is selected, then deflection points that are not “real” will be created
as an artifact of the method. Fortunately, experience has shown that the underlying distribution for
the concentration of most inorganic analytes follows a log normal distribution (EPA 1989a, Ott 1995,
Koch and Link 1971). However, although data can be transformed to approximate normality by
using a natural log function, this transformation may still result in a distribution of the data that is too
peaked (i.e., kurtosis) or have tails that are longer on one side of the distribution than the other (i.e.,
skewness). If either of these conditions exist, then the deflection points may be created as an artifact
of the method. This type of problem cannot be rectified by directly working with the cumulative
probability plot; instead, additional lines of evidence, such as histograms and the geographical
distribution of sampling locations, must be used to determine which of the deflection points best
represents the threshold value

2.1.1.4 Use of additional lines of evidence

As noted in Sects. 2.1.1.1 through 2.1.1.3, it is necessary to consider additional lines of evidence
when selecting the threshold values that will be used to delimit populations. Two additional lines
of evidence are menttoned previously; these are the use of additional plots such as histograms and
the consideration of the geographical distribution of the sampling locations. A third line of evidence
is best described as “professional judgment.” Each of these lines of evidence is discussed in the
following paragraphs.

Additional plots, such as histograms, can provide valuable information that can be used to select
appropriate threshold values. Histograms can easily illustrate the skewness and kurtosis of the data’s
distribution and can even indicate multiple distributions if the background data distribution is
sufficiently removed from the contaminated data distribution.

The consideration of the geographical distribution of sampling locations is very valuable when
segregating data from populations that show marked overlap in their distributions. In this situation,
examination of a list of the sampling locations of the observations closest to the selected threshold
will reveal if the data contain a geographical bias. If most observations closest to the threshold are
from one location, and it is known that this location does not differ geochemically from other
locations due to natural processes, then the threshold should be reduced to ensure that these
observations are not included in the calculation of the background value.

As indicated throughout this discussion, “professional judgment” must be used when
interpreting the graphs and selecting threshold values to be used to represent the maximum
background concentration. Clearly, the choice of the graphical threshold is arbitrary and will vary
among analysts (Fleischhauer and Korte 1989). Similarly, how to use the additional information,
such as additional plots and the geographical distribution of sampling location, is based on the
analysts knowledge of the site and its history. Finally, it should be noted that only professional
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judgment can be used to determine if an anomalous observation represents contamination or is the
result of some natural process. There are several reasons, besides contamination, that can result in
higher than expected results.

Most of the elements of concern in this report are known as trace elements because they
typically occur in concentrations ranging from less than one to a few tens of mg/kg. However, these
elements are not always uniformly distributed throughout the geologic media. When several samples
are collected in the field, several kg of material are sent to the laboratory. At the laboratory, a
subsample is taken, dried, homogenized, and subsampled again. Occasionally, the subsample
collected for analysis will contain a rock or soil fragment that is heavily enriched in a particular
element. If this rock or soil fragment is contained in the subsampie that is analyzed, then that
subsample may present a very high concentration of one or more trace elements, even though the full
sample has an average concentration that is within a background range. This is called the nugget
effect (Davis 1986) and should be expected in large data sets.

Another source of anomalous data that needs to be addressed by professional judgment is
variability in analysis. False positives are especially common for metals and are expected in any
program that produces a large quantity of data. Some causes of these false positives are general
cleanliness (road and house dust can contain 100 to 1000 mg/kg of lead, cadmium, and zinc),
inter-element spectral interferences and physical interferences because of dissolved salts (EPA. 1990).
Indeed as noted in the EPA publication, “effectiveness of matrix modifiers, selective volatilization,
and background correction to eliminate non-specific absorbance varies with the type of instrument,
wavelengths and sample matrix.” The extent to which these factors are balanced depends on the skill
of the analyst. Another factor that may impact the variability seen in the analysis is the spectrum of
elements for which analyses were performed. To perform multi-element analyses cost-effectively,
it is usually necessary for the analyst fo use compromises in instrumental conditions. In other words,
the calibration of the instrument may provide the best possible data set for the suite of elements under
consideration, but for certain elements the calibration of the instrument may not be optimum. This
“general calibration” will also result in some false positive (and negatives) in a large data set.

2.1.2 Use of Resampling to Derive Limits on Background

In this report, resampling is used to derive the limits on background. In particular, the method
of resampling used was the “bootstrap” method. This statistical technique is neither new nor
innovative. The bootstrap term was coined by Efron (1982, 1993), the idea of resampling statistics
as a teaching tool was developed by Simon (1991), and a prediction that resampling techniques, such
as the bootstrap, will become the method of choice for statistical inference as computing power
increase was predicted by Romesburg (1985). This section describes the bootstrap resampling
method and discusses how it was applied in this report.

2.1.2.1 Description of bootstrap resampling >

This section provides a general discussion of resampling. discussion of how this

technique was applied in this report is in Sect. 2.1.2.2.

Assume a random sample, S, of size » is taken from a population, U, of size N. Assume N is
essentially infinite. Suppose one wanted to estimate a population parameter of interest, P (for
example, the 99" percentile), by a statistic, p, derived from the sample data. A classic method is to
assume that the population follows a specific distribution (e.g., normal, log normal, etc.) and use the
properties of the assumed distribution to make statistical inferences about P. However, it is
well-known that environmental data often do not closely follow assumed theoretical distributions
(Koch and Link 1971). Therefore, inferences made using the assumed distributions may be incorrect.
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Furthermore, the level of error is not known. One way to overcome this problem is to use the sample
data to create an empirical distribution of p from which inferences regarding P can be made. This
is the idea behind computer-intensive resampling techniques such as the bootstrap method.

The bootstrap technique is straightforward. This technique randomly samples, with
replacement, from the original sample, S,, B times. These B computer-generated samples, 5, S, §.,
.S, provide a basis for an empirical distribution of p. For example, the 99* percentiles of S, S, S,
...Sy can all be calculated. This set of 99™ percentiles then provides an empirical (i.c., based on the
original) sample distribution from which confidence intervals can be directly estimated without
assuming a theoretical distribution.

A limitation of resampling technigues should be mentioned. No amount of resampling can
provide valid statistical inference from a sample, S, that does not genuinely represent the population
of concern. However, this problem exists with all statistical techniques, including those that rely on
assuming that the sample data belong to a theoretical distribution. Therefore, professional judgment
must be used to determine if the sample adequately represents the population prior to applying any
statistical technique.

2.1.2.2 Application of resampling in this report

In this report, resampling (bootstrap) was used to derive the upper limit of background
concentration, or background value for alt analytes. Generally, for each analyte, a threshold value,
or maximum background concentration was selected to segregate the background observations from
the contaminated observattons. As noted in Sect. 2.1.1, this threshold was used by combining
information from cumulative probability plots, histograms, geographical sampling distribution, and
professional judgment. After the threshold was selected, all observations with concentrations greater
than the threshold value were deleted from the data set, including any nondetected values.
Nondetected (i.e., “U” qualified data) observations greater than the threshold were deleted from the
data because it is not known what is the real concentration in these observations and because these
data, if left in the analysis, would have positively biased the selection of the percentile used as the
basis for the calculation of the background value. Therefore, by deleting nondetected observations
greater than the threshold value, the calculated background value was less or “more conservative.”

After segregating the population, the data were analyzed using a program written using SAS®
analytical software (SAS 1990). This program performed the bootstrap resampling and determined
the upper limit of the 95% confidence interval on the 95™ percentile of the range of background
concentrations.

It should be noted that the selection of the point chosen for the background value (i.e., the upper
limit of the 95% confidence interval on the 95 percentile of the range of background concentrations)
was based on a combination of professional judgment and a search of available guidance. The only
guidance found was that provided in the How Clean is Clean Policy report (Ohio EPA 1990). This
guidance states that the background value will be the 95% upper tolerance limit. This value is
equivalent to what was selected for use in this report. A higher or lower value could just as easily
be selected if the consensus among stakeholders is that this value is either too conservative or too
liberal.
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2.2 DESCRIPTION OF DATA SET USED TO DERIVE BACKGROUND

This section describes the data set used to dertve background for the PGDP. This section begins
with a general description of the data set and concludes with a detailed description of the data for
cach analyte.

2.2.1 General Description

Data used in this report were from the Phases I and IT Site Investigations performed at the PGDP
in 1989 through 1991. These data were used in this work because they represent the largest validated
data set available at the PGDP and contain samples from locations both on or off the PGDP. In
addition, these data come from a yvariety of depths. Sampling depths represented in the data set range
from 0 to 0.5 ft below ground surface to more than 190 ft below ground surface. In addition, because
these data were collected primarily to determine the extent and not the nature of contamination at the
PGDP, most sampling locations represented in the data set are those in the “dispersion halo” or
“uncontaminated soil” areas shown in Fig. 2.1. However, it should be noted that some observations
in the data set do come from samples collected within identified waste units. For example, a whole
series of samples was collected during the excavation of waste pits at the C-747-A Burial Ground
(SWMU 7). These types of observations do come from samples collected in what is identified as
the “spill site” in Fig. 2.1,

As indicated previously, important considerations in the selection of this data set were that it is
large, contains observations from samples from a variety of locations and sampling depths, and is of
known quality. A large data set was desirable because a large data set provides clearer cumulative
probability plots from which threshold values can be selected. A data set with observations from a
variety of locations and sampling depths was desirable because this gives greater certainty that the
samples represent a variety of geologic formations and are less likely to be all from areas
contaminated with the analytes being evaluated. (Please see Fig. 2.1). A data set of known quality
was desired because this analysis relies heavily on professional judgment; the data quality
documentation reduces the number of decisions that must be made regarding data quality. [A
complete description of these data, including the methods used to collect samples and a comparison
to quality parameters can be found in the Phase I and Phase II reports (CH2M Hill 1991 and 1992,
respectively). Because the quality assurance sections in these reports is lengthy, it will not be
repeated here. ]

The data set did contain a number of “R” qualified observations. In preparing the data sets for
the analysis, “R” qualified data were deleted. These data were deleted because EPA guidance states
that “R” qualified data should not be used because of discrepancies between quality control data and
prescribed criteria. [See CH2M Hill (1992), page 4A-3, for a discussion of “R” qualified data.] All
other data, including nondetects (i.e., “U” qualified data), were used in the analysis.

In addition, before beginning the analysis, data were divided into two depth classifications.
These were surface, which includes data from samples with a lower most sampling depth of 1 ft
below surface, and subsurface, which includes data from samples with a lower most sampling depth
greater than 1 ft below surface. These sampling intervals were selected because they are consistent
with current risk assessment guidance. In this guidance, surface soil is defined as that collected up
to 1 ft below surface and subswrface soil is defined as that soil collected below 1 ft below surface.
It can be argued that this division was arbitrary and that a better way to segregate the data would have
been by geological unit. Data were not segregated by geological unit for three reasons. First,
geological units are not identified in the current data set, and any assignment to geological unit based
on boring or drilling logs would have been arbitrary. Second, there are currently no plans to consider
geological units when performing risk assessments at the PGDP. (The aforementioned depth
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classifications will be used.) Third, geological units in relation to the inaccuracies in the background
values can be handled easily as a risk management item during the feasibility study process.

2.2.2 Description of Data by Analyte

This section provides summary statistics for each analyte within depth classification. The
material summarized in Tables 2.1, 2.2, 2.3, and 2.4. Information in these tables was drawn from the
statistical output contained in Appendix A.

2.2.2.1 Aluminum

-A total of 737 observations were in, the aluminum data set. Of these, 75 observations were
placed in the surface classification, and 662 were placed in the subsurface classification. All
observations in both the surface and subsurface data sets were detects. The range of surface data was
from 15,677 to 1,119 mg/kg; the range of subsurface data was from 43,044 to 159 mg/kg.

2.2.2.2 Antimony

A total of 581 observations were in the antimony data set. Of these, 48 observations were
placed in the surface classification, and 533 were placed in the subsurface classification. Of the 48
observations in the surface classification, only 4 were detects. Of the 533 observations in the
subsurface classification, only 35 were detects. The range of all surface data was from 12.9 to
0.33 mg/kg; the range of the detects was 1.60 to 0.39 mg/kg. The range of all subsurface data was
from 45.2 to 0.33 mg/kg; the range of the detects was 45.2 to 0.90 mg/kg.

2.2.2.3 Arsenic

A total of 737 observations were in the arsenic data set. Of these, 75 observations were placed
in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 74 were detects. Of the 662 observations in the subsurface
classification, 586 were detects. The range of all surface data was from 46.1 to 0.24 mg/kg; the range
of the detects was 46.1 to 1.20 mg/kg. The range of all subsurface data was from 42.1 to 0.16 mg/kg;
the range of the detects was also 42.1 to 0.16 mg/kg.

2.2.2.4 Barium

A total of 737 observations were in the barium data set. Of these, 75 observations were placed
in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, all were detects. The range of all surface data and detected surface data was from 198
to 14.0 mg/kg. The range of all subsurface data and detected subsurface data was from 659 to 1.99

mg/kg.
2.2.2.5 Beryllium

A total of 737 observations were in the beryllium data set. Of these, 75 observations were
placed in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 70 were detects. Of the 662 observations in the subsurface
classification, 589 were detects. The range of all surface data and detected surface data was from
24.0 to 0.17 mg/kg. The range of all subsurface data was from 25.0 to 0.005 mg/kg; the range of the
detects was 25.0 to 0.01 mg/kg.

L
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2.2.2.6 Cadmium

A total of 728 observations were in the cadmium data set. Of these, 71 observations were placed
in the surface classification, and 657 were placed in the subsurface classification. Of the 71
observations in the surface classification, 41 were detects. Of the 657 observations in the subsurface
classification, only 210 were detects. The range of all surface data was from 9.68 to 0.57 mg/kg; the
range of the detects was 9.68 to 0.77 mg/kg. The range of all subsurface data was from 235 to 0.13
mg/kg; the range of the detects was 235 to 0.22 mg/kg.

2.2.2.7 Calcium

A total of 737 observations, were in the calcium data set. Of these, 75 observations were placed
in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, 659 were detects. The range of all surface data and detected surface data was from
293,608 to 446 mg/kg. The range of all subsurface data and detected subsurface data was from
235,625 to 1.72 mg/kg.

2.2.2.8 Chromium

A total of 737 observations were in the chromium data set. Of these, 75 observations were
placed in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 74 were detects. Of the 662 observations in the subsurface
classification, 629 were detects. The range of all surface data was from 257 to 2.61 mg/kg; the range
of the detected surface data was 257 to 2.69 mg/kg. The range of all subsurface data was from 503
to 0.48 mg/kg; the range of the detected subsurface data was 503 to 0.49 mg/kg.

2.2.2.9 Cobalt

A total of 737 observations were in the cobalt data set. Of these, 75 observations were placed
in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, 578 were detects. The range of all surface data and detected surface data was from
30.0 to 1.20 mg/kg. The range of all subsurface data was from 68.7 to 0.58 mg/kg; the range of the
detected subsurface data was 68.7 to 0.72 mg/kg.

2.2.2.10 Copper

A total of 737 observations were in the copper data set. Of these, 75 observations were placed
in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, 609 were detects. The range of all surface data and detected surface data was from 230
to 2.51 mg/kg. The range of all subsurface data was from 18,770 to 0.64 mg/kg; the range of
detected subsurface data was 18,770 to 0.92 mg/kg.

2.2.2.11 Cyanide

A total of 709 observations were in the cyanide data set. Of these, 67 observations were placed
in the surface classification, and 642 were placed in the subsurface classification. Of the 67
observations in the surface classification, 1 was a detect. Of the 642 observations in the subsurface
classification, 6 were detects. The range of all surface data and was from 0.86 to 0.32 mg/kg; the
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lone detected value was 0.71 mg/kg The range of all subsurface data was from 1.40 to 0.12 mg/kg;
the range of detected subsurface data was from 1.11 to 0.32 mg/kg.

2.2.2.12 Iron

A total of 737 observations were in the iron data set. Of these, 75 observations were placed in
the surface classification, and 662 were placed in the subsurface classification. All observations in
both the surface and subsurface classifications were detects. The range of surface data was from
54,176 to 3,498 mg/kg. The range of subsurface data was from 97,734 to 545 mg/kg.

2.2.2.13 Lead

A total of 737 observations were in the lead data set. Of these, 75 observations were placed in
the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, 655 were detects. The range of all surface data and detected surface data was from 324
to 3.10 mg/kg. The range of all subsurface data was from 1,164 mg/kg to 0.48; the range of detected
subsurface data was from 1,164 to 0.66 mg/kg.

2.2.2,14 Magnesium

A total of 737 observations were in the magnesium data set. Of these, 75 observations were
placed in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, 659 were detects. The range of all surface data and detected surface data was from
8,267 to 257 mg/kg. The range of all subsurface data and detected subsurface data was from 12,582
to 16.7 mg/kg.

2.2,2.15 Manganese

A total of 737 observations were in the manganese data set. Of these, 75 observations were
placed in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, 659 were detects. The range of all surface data and detected surface data was from
2,697 to 25.0 mg/kg. The range of all subsurface data and detected subsurface data was from 8,103
to 1.70 mg/kg.

2.2.2.16 Mercury

A total of 730 observations were in the mercury data set. Of these, 75 observations were placed
in the surface classification, and 655 were placed in the subsurface classification. Of the 75
observations in the surface classification, 12 were detects. Of the 655 observations in the subsurface
classification, only 44 were detects. The range of all surface data was from 7.69 to 0.02 mg/kg; the
range of detected surface data was from 7.69 to 0.10 mg/kg. The range of all subsurface data was
from 11.9 to 0.001 mg/kg; the range of the detected subsurface data was from 11.9 to 0.01 mg/kg.

2.2.2.17 Nickel

A total of 737 observations were in the nickel data set. Of these, 75 observations were placed
m the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 72 were detects. Of the 662 observations in the subsurface
classification, 563 were detects. The range of all surface data and detected surface data was from

\,,/‘
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84.8 to 5.21 mg/kg. The range of all subsurface data was from 12,332 to 0.84 mg/kg; the range of
detected subsurface data was from 12,332 to 0.92 mg/kg.

2.2.2.18 Potassium

A total of 737 observations were in the potassium data set. Of these, 75 observations were
placed in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 60 were deiects. Of the 662 observations in the subsurface
classification, 471 were detects. The range of all surface data was from 2,080 to 110 mg/kg; the
range of the detected surface data was from 2,080 to 129 mg/kg. The range of all subsurface data
and detected subsurface data was from 25,084 to 35.9 mg/kg.

2.2.2.19 Selenium

A total of 716 observations were in the selenium data set. Of these, 73 observations were placed
in the surface classification, and 643 were placed in the subsurface classification. Of the 73
observations in the surface classification, 23 were detects. Of the 643 observations in the subsurface
classification, 82 were detects. The range of all surface data was from 25.0 to 0.11 mg/kg; the range
of detected surface data was from 25.0 to 0.16 mg/kg. The range of all subsurface data was from
3.82 to 0.09 mg/kg; the range of the detected subsurface data was from 0.87 to 0.09 mg/kg.

2.2.2,20 Silver

A total of 737 observations were in the silver data set. Of these, 75 observations were placed
in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 35 were detects. Of the 662 observations in the subsurface
classification, 110 were detects. The range of all surface data was from 42.1 to 0.49 mg/kg; the range
of the detected surface data was from 42.1 to 1.20 mg/kg. The range of all subsurface data was from
14.0 to 0.28 mg/kg; the range of the detected subsurface data was from 14.0 to 0.32 mg/kg.

2.2,2.21 Sodium

A total of 737 observations were in the sodium data set. Of these, 75 observations were placed
in the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 56 were detects. Of the 662 observations in the subsurface
classification, 508 were detects. The range of all surface data and detected surface data was from 620
to 25 mg/kg. The range of all subsurface data and detected subsurface data was from 8,185 to 3.10

mg/kg.
2,2.2.22 Thallium

A total of 729 observations were in the thallium data set. Of these, 74 observations were placed
in the surface classification, and 655 were placed in the subsurface classification. Of the 74
observations in the surface classification, 13 were detects. Of the 655 observations in the subsurface
classification, 32 were detects. The range of all surface data was from 9.97 to 0.22 mg/kg; the range
of the detected surface data was from 1.40 to 0.25 mg/kg. The range of all subsurface data was from
11.0 to 0.16 mg/kg; the range of the detected subsurface data was 0.41 to 0.17 mg/kg.

2.2.2.23 Vanadium

A total of 737 observations were in the vanadium data set. Of these, 75 observations were
placed in the surface classification, and 662 were placed in the subsurface classification. Of the 75
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observations in the surface classification, all were detects. Of the 662 observations in the subsurface
classification, 652 were detects. The range of all surface data and detected surface data was from
70.1 to 2.29 mg/kg. The range of all subsurface data was from 68.7 to 0.71 mg/kg; the range of the
detected subsurface data was 68.7 to 1.00 mg/kg.

2.2.2.24 Zinc

A total of 737 observations were in the zinc data set. Of these, 75 observations were placed in
the surface classification, and 662 were placed in the subsurface classification. Of the 75
observations in the surface classification, 74 were detects. Of the 662 observations in the subsurface
classification, 661 were detects. The range of all surface data and detected surface data was from 392
to 15 mg/kg. The range of all subsurfacg data and detected subsurface data was from 1,130 to 0.83

mg/kg.

2.3 DERIVATION OF BACKGROUND VALUES

This section discusses the segregation of the data sets. This discussion begins with a general
overview of the process followed and continues with four examples. In addition, this section presents
the maximum background values selected for each inorganic analyie within depth classification and
the summary statistics for each background population. This section is supported by several tables
and figures and two appendices. Figures 2.4 through 2.147 present the cumulative probability plots
and histograms used to graphically examine the data and select maximum background values.
Tables 2.5 and 2.6 present the five samples with the highest reported concentrations for the inorganic
analytes in the unreduced or unsegregated data sets in surface and subsurface soil, respectively.
These tables are used to determine if the original data set shows a geographical bias in sampling
location.

Table 2.7 presents the selected maximum values in each of the original data sets, the maximum
background values selected in Moore (1995), and the maximum background values selected in the
current report. Tables 2.8 and 2.9 show the summary statistics for all observations and for detected
observations, respectively, that have concentrations that are less than selected maximum background
values in surface soil. Tables 2.10 and 2.11 show the summary statistics for all observations and for
detected observations, respectively, that have concentrations that fall below the selected maximum
background values in subsurface soil. Tables 2.12 and 2.13 present the five samples with the highest
reported values for the inorganic analytes in the reduced or background data sets in surface and
subsurface classifications, respectively. As with Tables 2.5 and 2.6, Tables 2.10 through 2.13 are
used to examine the background data sets for geographical bias in sampling location.

Appendix A presents the statics output used to generate the summary statistics and evaluate the
data. Much of the material in this appendix is summarized on Tables 2.5 through 2.13. In Appendix
A, the material on pages 10 through 69 is for the complete data sets, and the material on pages 70
through 123 is for the reduced or background data sets. Information explaining this output is
presented at the beginning of Appendix A. Finally, Appendix B presents unit data sheets for solid
waste management units appearing in the tables used to examine the data sets for geographical bias
(i.e., Tables 2.5, 2.6, and 2.10 through 2.13.

When reading the following discussion, the reader must remember that the method used to
segregate data sets and determine background concentrations was not based solely on statistics or
solely on geochemistry. In segregating populations and deriving background concentrations, these
disciplines supported each other. As Koch and Link (1980) note: “geologic processes must be
invoked and theory is needed to untangle mixed distributions.”
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2.3.1 General Description

For each inorganic analyte within depth classification, the following enumerated process was
used. Please see the examples in the following section for specific details.

I. Examine the cumulative probability plot to identify potential deflection points.

2.  Examine the histograms showing all observations and detected observations and verify that the
deflection points are not due to censored data and to confirm that specific deflection points are
matched by the frequency of observations at specific concentrations.

3. Examine the summary showing those samples with the highest concentrations in the complete
data set. If geographical bias is detected and only one population is indicated by the plots and
histograms, reexamine the cumulative probability plot and select a lower deflection point as the
maximum background concentrations.

4. Select a maximum background value and compare this maximum background value to
published ranges. [f the maximum background value falls within published ranges (see
Tables 2.14 and 2.15) and is consistent with the geochemistry at the PGDP or falls outside
published ranges but is consistent with the geochemistry at the PGDP, then construct tentative
background data sets. If the maximum background value falls outside the published range, and
this value is not consistent with the geochemistry at the PGDP, then reevaluate the cumulative
probability plots and select another deflection pomt.

5. Compile and evaluate the summary showing those samples with the highest concentration in the
reduced or background data set. If these samples are not free of geographical bias, then
reevaluate the cumulative probability plot and select another deflection point.

6. Construct the background data set by deleting all observations with concentrations greater than
the selected maximum background value.

7. Using the background data set and resampling, derive the 95% upper confidence Iimit on the
95™ percentile.

Please note, for some data sets, the cumulative probability plots indicated a single population
but a geographical bias was found in the sampling locations. That is, ail the samples with higher
concentrations were from one or two locations. This was interpreted as indicating that there was such
significant overlap in the contaminated and background populations that the individual populations
could not be delimited on the plots. In this situation, the geographical location data were examined
in more detail, and a concentration was chosen that represented a point at which the geographical bias
was reduced or eliminated. Normally, this meant finding the point in the data set where one or more
sample locations in Tables 2.12 or 2.13 was at an off-site location.

One general observation made early on in the evaluation of the geographical distribution of the
subsurface data needs to be noted. Early on, it was determined that most of the high concentration
observations for aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron,
lead, manganese, nickel, potassium, sodium, and zinc in subsurface soil were from test pit samples
collected at C-747-A Burial Ground (SWMU 7). This result was interpreted to mean that samples
from these locations could not be part of any background data set and represented contamination.
Therefore, observations from these locations were deleted from all subsurface data sets.



2-14
2.3.2 Example #1: Derivation of background value for calcium in surface soil

The derivation of the calcium background value in surface soil is presented as an example of
a well-behaved data set. The derivation of the background value for many of the major ions (i.e.
aluminum, iron, magnesium) followed this variation of the evaluation process.

Graphical depictions of the surface calcium data set are in Figs. 2.22, 2.23, and 2.24. Univariate
statistics for the complete calcium surface data set are presented on page 16 of Appendix A. The five
observations in the calcium data set with the greatest concentrations are shown in Table 2.5. The
selected maximum background for calcium is in Table 2.7. Univariate statistics for the background
or reduced data set are on page 76 of Appendix A. A summary of the material on page 76 is in
Tables 2.8 (all observations) and 2.10 (detected observations). Finally, the list of the five highest
observations in the reduced data set is in Table 2.12.

2

Generally, the cumulative probability plot for calcium (Fig. 2.6) indicates a single population.
The plot does show a noticeable deflection point near natural log 9; however, this 1s not a reasonable
maximum background value, Selection of this value would mean that the maximum background
concentration for calcium would be approximately 8130 mg/kg. While this is in the common range
for calcium reported by Lindsay (1979) (7000 to 500,000 mg/kg), it is not consistent with the calcium
concentrations expected in the loess soils at the PGDP. Therefore, a single population is assumed.

The histograms for calcium (Figs. 2.22, all observations, and 2.23, detected observations) show
a pattern similar to that seen in the cumulative probability plot. There is a dip at midpoint natural
log 10 and a small “stack™ at midpoint natural log 11.

Examination of the five highest calcium concentrations in the data set (Table 2.5) shows that
the samples locations are somewhat scattered. Two of the samples were from one location, but these
are duplicates. Therefore, there does not seem to be a geographical bias to the samples near the upper
end of the distribution.

The aforementioned factors suggest that the maximum background value for calcium in surface
soil is 293,000 mg/kg. This value matches the value selected in Moore (1995) as shown in Table 2.7.

Once segregated at the maximum background value, the background data set is found to contain
75 total observations and 74 detected observations. The summary statistics for all observations in the
background data set are in Table 2.8; the summary statistics for the detected values in the background
data set are in Table 2.10. Finally, the five greatest concentrations in the reduced data set are
presented in Table 2.12. (Note, these match the locations in Table 2.5.)

Using 293,000 mg/kg as the maximum background, the median of the data set is found to be
4188 mg/kg. The 95% upper confidence limit is 200,000 mg/kg (Table 2.14).

2.3.2 Example #2: Derivation of background value for arsenic in surface soil

The derivation of the arsenic background value in surface soil is presented as an example of a
well-behaved data set that is bimodal. The derivation of many of the other trace elements followed
this varzation of the evaluation process.

Graphical depictions of the surface arsenic data set are in Figs. 2.10, 2.11, and 2.12. Univariate
statistics for the complete arsenic surface data set are presented on page 12 of Appendix A. The five
observations in the arsenic data set with the greatest concentrations are shown in Table 2.5. The
selected maximum background for arsenic is in Table 2.7. Univariate statistics for the background
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or reduced data set are on page 72 of Appendix A. A summary of the material on page 72 is in
Tables 2.8 (all observations) and 2.10 {(detected observations). Finally, the hst of the five highest
observations in the reduced data set is in Table 2.12.

Generally, the cumulative probability plot for arsenic (Fig. 2.12) indicates two populations.
The plot shows an obvious deflection point near natural log 2.5. This may be a logical maximum
background value because this value (12.2 mg/kg) is well within the published ranges. Lindsay
(1979) reports that the common range of arsenic in soils is from 1 to 50 mg/kg. Kabata-Pendias and
Pendias (1984) report a range of 2 to 22 mg/kg.

Similarly, the histograms for arsenic (Figs. 2.10, all observations, and 2.11, detected
observations) show a “dip” at midpoint natural log 3.25 and a ““stack™ at midpoint natural log 3.75.
The “dip” and “stack” are consistent with a bimodal distribution.

Examination of the five highest arsenic concentrations in the complete data set (Table 2.5) show
that the sample locations are geographically biased. Three of the top five samples came from
SWMU 97, and the other two came from SWMUs 2 & 3. This is also consistent with the cbservation
that there are two populations i the data set. (Note, a description of all SWMUSs mentioned in this
discussion are in Appendix B.)

The aforementioned factors suggest that the maximum background value for arsenic in surface
soil is 12.0 mg/kg as indicated in Table 2.7. This value is less than the value selected in Moore

(1995) (20 mg/kg).

Once segregated at the maximum background value, the background data set is found to contain
69 total observations. Of these, 68 are detected observations. The summary statistics for all
observations in the reduced data set are in Table 2.8; the summary statistics for the detected values
in the reduced data set are in Table 2.10. Finally, the five greatest concentrations in the reduced data
set are presented in Table 2.12. (Note, the geopraphical distribution in the reduced data set is much
better. In fact, two of the five sampling locations with the highest concentrations are offsite.)

Using 12 mg/kg as the maximum background, the median of the data set is found to be
5.37 mg/kg. The 95% upper confidence limit is 12 mg/kg (Table 2.14).

2.3.3 Example #3: Derivation of background value for antimony in surface soil

The derivation of the antimony background value in surface soil is presented as an example of
the evaluation of a data set that has few detected values. The derivation of background values for
other data sets with few detected values followed this variation of the evaluation process.

Graphical depictions of the surface antimony data set are in Figs. 2.7, 2.8, and 2.9, Univariate
statistics for the complete antimony surface data set are presented on page 11 of Appendix A. The
five observations in the antimony data set with the greatest concentrations are shown in Table 2.5.
The selected maximum background for antimony is in Table 2.7. Univariate statistics for the
background or reduced data set arc on page 71 of Appendix A. A summary of the material on page
71 is in Tables 2.8 (all observations) and 2.10 (detected observations). Finally, the list of the five
highest observations in the reduced data set is in Table 2.12.

Generally, little can be said about the cumulative probability plot for antimony (Figure 2.9).
Because there are only four observations with detected values, the plot is very sparse. Similarly, the
histogram showing all data provides little information because the majority of the observations are
nondetects and are “stacked” at midpoint natural log -1.0 (Fig. 2.8). However, Fig. 2.7 does indicate
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that many of the nondetects have values that exceed the maximum detected value, and Fig. 2.8 does
show that the detected value at natural log 0.6 may not be consistent with the rest of the data.

Examination of the five highest antimony concentrations in the data set (Table 2.5) show that
the samples with the highest concentrations were all collected at SWMU 81. Therefore, there is a
geographical bias to the data set. (Please note, these observations are all nondetects; therefore, this
conclusion is tentative.)

The aforementioned factors suggest that the maximum background value for antimony in surface
soil is very small and may be below the detection limit. In any case, the value cannot exceed the
maximum detected concentration (1.8 mg/kg) under evaluation rules established earlier. However,
because this value is widely spaced from the next highest detect (0.84 mg/kg), and because antimony
concentrations in soil are expected to be low at the PGDP, the antimony concentration selected as
maximum background is 0.84 mg/kg. This value is markedly less than the value selected in Moore
(1995) (45 mg/kg) as shown in Table 2.7.

Once segregated at the maximum background value, the background data set is found to contain
27 total observations. The reduction in number of observations resulted from the deletion from the
data set all nondetects with concentrations greater than the maximum selected background. The
summary statistics for all observations in the reduced data set are in Table 2.8, the summary statistics
for the detected values (N=3) in the reduced data set are in Table 2.10. Finally, the five greatest
concentrations in the reduced data set are presented in Table 2.12. Note that the geographical
distribution of sampling locations at the selected background is widely scattered.

Using 0.84 mg/kg as the maximum background value, the median of the data set is found to be
0.35 mg/kg. The 95% upper confidence limit is 0.84 mg/kg (Table 2.14).

2.3.4 Example #4: Derivation of background value for beryllium in surface soil

The derivation of the beryllium background value in surface soil is presented as an example of
an evaluation that relied on the geographical distribution of samples to select a maximum background
value.

Graphical depictions of the surface beryllium data set are in Figs. 2.16, 2.17, and 2.18.
Univariate statistics for the complete beryllium surface data set are presented on page 14 of
Appendix A. The five observations in the beryllium data set with the preatest concentrations are
shown in Table 2.5. The selected maximum background for beryllium is in Table 2.7. Univariate
statistics for the background or reduced data set are on page 74 of Appendix A. A summary of the
material on page 74 is in Tables 2.8 (all observations) and 2.10 (detected observations). Finally, the
list of the five highest observations in the reduced data set is in Table 2.12.

Generally, the cumulative probability plot for beryllium (Fig. 2.18) indicates two populations.
The plot shows a major deflection point near natural log 0; however, this may not be a reasonable
maximum background value. Selection of this value would mean that the maximum background
concentration for beryllinm is approximately 1 mg/kg. This is not be a reasonable maximum
background value for beryllium because this value is very near the lower end of the published ranges
and selection of this value would dismiss a group of samples from widely scattered geographical
locations. (Wide-spread contamination with beryllium is not expected at the PGDP). Lindsay (1979)
reports that the common range of beryllium in soils is from 0.1 to 40 mg/kg. Kabata-Pendias and
Pendias (1984) reports a range of 1 to 3. Note, the upper end of the distribution with the greater
concentrations is also not a reasonable background value (24.0 mg/kg). The histograms for
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beryllium (Figs. 2.16, all observation, and 2.17, detected observations) confirm the presence of the
two well-defined populations seen in the cumulative probability plot.

Examination of the five highest beryllium concentrations in the data set (Table 2.5) show that
the sample locations are geographically biased with two of the five highest concentrations from
samples taken at SWMU 7 and another two from SWMU 97. Therefore, the data from the upper
population is btased by sampling location to some extent.

The aforementioned factors suggest that the maximum background value for beryllium in
surface soil cannot be selected using the graphical method alone. A “good” deflection point is not
obvious. As noted previously, in this case the geographical distribution data was examined in more
detail, and a maximum background value was selected at the point in the data set where the
geographical bias becomes minimal. The point selected for beryllium is the concentration in sample
UP001 (18 mg/kg). This sample was collected offsite near Hwy 258 during the Phase II Site
Investigation. The selected maximum background value is slightly less than the value selected in
Moore (1995) (25 mg/kg) as shown in Table 2.7.

Once segregated at the maximum background value, the background data set was found to
contain 71 total observations and 66 detected observations. The summary statistics for all
observations in the reduced data set are in Table 2.8; the summary statistics for the detected values
in the reduced data set are in Table 2.10. Finally, the five greatest concentrations in the reduced data
set are presented in Table 2.12. Note, in Table 2.12, the geographical distribution is improved with
two of the five samples coming from off-site locations. (However, the other three observations come
from SWMU 7 which makes the selected maximum background value suspect.)

Using 18 mg/kg as the maximum background value, the median of the data set is found to be
0.88 mg/kg. The 95% upper confidence limit is 18 mg/kg (Table 2.14).

2.4 EVALUATION OF BACKGROUND VALUES

The results of the analysis are presented in Tables 2.14 and 2.15 for near surface and subsurface
soil, respectively. In reviewing the information in the table, it should be recognized that the 95%
upper bound of the 95" percentile data from the PGDP should typically be at the high end of the
published ranges and exceed average values. However, the value for the PGDP should typically fall
within the range of values reported for soils. Discussions about the results for each element follow.
Within the discussions, the terms enriched and depleted will be used frequently. These terms are
borrowed from economic geology and refer to concentrations of an element in the soil (relative to
crustal or general soil concentrations) that are either higher (i.e., enriched) or lower (i.c., depleted)
due to a variety of natural geochemical processes and geological phenomena. Potential enrichment
by man-made events (anthropogenic enrichment) is also discussed. A general summary of the results
appears at the end of this section.

2.4.1 Aluminum

The background values for aluminum are 13,300 and 12,000 for surface and subsurface soil,
respectively. These values are near the low end of the published ranges and much less than the
average for soils reported by Lindsay (1979) (71,000 mg/kg) and the crustal average reported by
Taylor (1964) (82,300). The result for surface soil is consistent with the types of soil found at the
PGDP. At the PGDP, surface soils are primarily composed of loess (ie., wind deposited,
predominantly silt-sized particles). Mineralogically, loess soils consist primarily of silica minerals
partially cemented together with calcium and are low in aluminum-containing clay minerals.
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Therefore, the low aluminum concentration results for soils are not unexpected. The result for
subsurface soil is more difficult to explain and may be an anomalous result.

2.4.2 Antimony

The background values for antimony are 0.84 and 13.4 mg/kg for surface and subsurface soil,
respectively. The value for surface soil is well within the published ranges and near the crustal
average reported by Taylor (1964) (0.2 mg/kg). In addition, this result is consistent with the
concentration for antimony provided by the Commonwealth of Kentucky (< 1 mg/kg) after their
review of the previous version of this document (Energy Systems 1995). (In the comment set, the
Commonwealth of Kentucky states that the conceniration provided was that seen from background
sampling at other sites across the state and within the Jackson Purchase Region. This comment set
is reproduced in Appendix C.) However, the value for subsurface soil falls well outside of the
published ranges, greatly exceeds the crustal average, and is 13 times higher than the concentration
provided by the Commonwealth of Kentucky. This result is unexpected because antimony is
relatively rare in the environment and is typically found in association with arsenic, lead, silver,
copper, and other chalcophile elements (i.e., elements commonly found in sulfide minerals), which
are not particularly enriched in the PGDP environment.

One possible explanation for the high background concentration is deposition from automobile
exhaust (Huang et al. 1994);, however, this explanation is not consistent with the relatively low
background concentrations of other automobile exhaust-derived elements such as zinc or with the
low background value seen in surface soil. Another explanation for the high background
concentration may be an analytical error. Analysis of antimony is difficult because the most sensitive
spectral line used to measure antimony is in the ultraviolet region of the electromagnetic spectrum
where loss of light, spectral interferences, and nonspecific absorption can cause false positives. The
presence of false positives could cause the background value to be inflated. However, this
explanation is also not consistent with the lower value derived for surface soils. Because the
subsurface concentration is inconsistent with that expected, the recently released Project Plan for
Background Soils Project for the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 1995)
proposes confirming this value with additional sampling.

2.4.3 Arsenic

The background values for arsenic are 12 and 7.9 mg/kg in the surface and subsurface soil,
respectively. These values are well within the published ranges for arsenic and only slightly exceed
the soils average provided by Lindsay (1979) (5 mg/kg). These values are in excess of the crustal
average reported by Taylor (1964) (1.8 mg/kg). However, these values are consistent with the
concentration provided by the Commonwealth of Kentucky in their comments on the previous
version of this report (< 8 mg/kg). Therefore, the results for arsenic appear to be appropriate.

2.4.4 Barium

The background values for barium are 195 and 172 mg/kg, repectively. These values are near
the low end of the published ranges and are less than the soils average provided by Lindsay (1979)
(430 mg/kg) and the crustal average provided by Taylor (1964) (425 mg/kg). Therefore, the results
for barium appear to be appropriate.

2.4.5 Beryllium

The background values for beryllium are 18 and 1.3 mg/kg, respectively. The value for
subsurface soil is well within the published ranges and less than the soils average provided by
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Lindsay (1979) (6 mg/kg). This value is also less than the crustal average provided by Taylor (1964)
(2.8 mg/kg) and the value provided by the Commonwealth of Kentucky in their comments on the
previous version of this document (< 5 mg/kg). However, the beryllium value for surface soils
exceeds that typical for most soils. This result indicates that there is a local enrichment of this
element in surface soil. However, it should be noted that the background value of 18 mg/kg, as
compared to the common range of 0.1 to 40 mg/kg (Lindsay 1979) is still reasonable. Because the
surface value may be anomalous, the recently released Project Plan for Background Soils Project
Jor the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 1995) proposes confirming this
value with additional sampling.

2.4.6 Cadmium

The background values for cadmium are 2.6 and 2.2 mg/kg, respectively. These values exceed
the published ranges, the soils average in Lindsay (1979) (0.06 mg/kg), and the crustal average
provided by Taylor (1964) (0.2 mg/kg). However, these values are less than upper limit background
values reported in two references suggested by the Commonwealth of Kentucky in their comments
on the earlier version of this report. These values are 2.9 mg/kg (Logan and Miller 1983) and
11.7 mgfkg (Wells et al. 1993). The reason for the possible local enrichment of cadmium is unknown,
but as with antimony, this element is subject to a number of common analytical interferences.
Therefore, analytical error may explain the high cadmium background value. It should be noted that
human activity is not a likely cause of the local enrichment. This is because other elements (i.e.,
lead, nickel, zinc) that behave similarly to cadmium after release to the environment do not show
higher than expected background concentrations. These elements would also be expected to be
enriched in surface soils if human activity were the explanation for the high cadmium background.

2.4.7 Calcium

The calcium background values for surface and subsurface soil are 200,000 and 6130 mg/kg,
respectively. The value for surface soil is quite high but within the published ranges for soils. This
value does exceed the soils average in Lindsay (1979) (13,700 mg/kg) and the crustal average
reported by Taylor (41,500 mg/ kg); however, the result for surface soil is consistent with the
presence of loess soils at the PGDP. As indicated earlier, loess tends to have a high calcium content.
Therefore, the very high calcium background value in surface soil is reasonable. The value for
subsurface soil is very low compared to the surface soil value. This value is less than the published
ranges and less than all other values. This may be an anomalous result.

2.4.8 Chromium

The chromium background values for surface and subsurface soil are 16 and 42.5 mg/ke,
respectively. These values are within the published ranges and less than the soils average
(100 mg/kg) and crustal average (100 mg/kg) reported by Lindsay (1979) and Taylor (1964),
respectively. These values are also consistent with values provided in three references mentioned
in the Commonwealth of Kentucky in their comments on the previous draft of this document. These
values are 23 mg/kg (Logan and Miller 1983), 35 mg/kg (Wells et al. 1993), and 140 mglkg
(Karathanasis and Seta 1993). Therefore, the chromium background concentrations are reasonable.

2.4.9 Cobalt

The cobalt background values for surface and subsurface soil are !4 and 13.3 mg/ke,
respectively. These results are well within the published ranges and similar to the soils average (8
mg/kg) and crustal average (25 mg/kg) reported by Lindsay (1979) and Taylor (1964), respectively.
These values are also similar to the value provided by the Commonwealth of Kentucky in their
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comments on the earlier version of this report (< 10 mg/kg). It should be noted that cobalt is one of
the easiest of the heavy elements to analyze. This fact and the fact that the results show that cobalt
is not particularly enriched at the PGDP indicate that the higher than expected antimony and
cadmium resuits reported previously may be incorrect.

2.4.10 Copper

The copper background values for surface and subsurface soils are 19 and 24.5 mgkg,
respectively. These results are well within the published ranges and similar to the soils average (30
mg/kg) and crustal average (55 mg/kg) reported by Lindsay (1979) and Taylor (1964), respectively.
These values are also less than upper limit value reported by Logan and Miller (1983) and value
reported by Karathanasis and Seta (1993) (37 and 34 mg/kg, respectively). The copper results are
also reasonable with respect to the abundance of other easily analyzed elements such as cobalt.
Therefore, the background values for copper are reasonable.

2.4.11 Cyanide (CN)

Cyanide is not normally considered to be naturally occurring. Therefore, any cyanide detected
in soil samples should be considered to be due to contamination or due to anaiytical error. A
background value for cyanide was not established.

2.4.12 Iron

The iron background values for surface and subsurface soils are 27,600 and 28,100, respectively.
These values are less than the soils average (38,000 mg/kg) and crustal average (56,300) reported by
Lindsay (1979) and Taylor (1964), respectively. Iron is one of the most abundant elements in the
lithosphere. Therefore, the background results for iron appear to be reasonable.

2.4.13 Lead

The lead background values for surface and subsurface soil are 36 and 22.5 mg/kg, respectively.
The lead results are consistent with published ranges but are greater than the soils average (10 mg/kg)
and crustal average (12.5 mg/kg) reported by Lindsay (1979) and Taylor (1964), respectively. These
values are also consistent with upper limit values found in Logan and Miller (1983) and Wells et al.
(39 and 64 mg/kg, respectively) and the value reported by Karathanasis and Seta (1993) (76 mg/kg).
Indeed, because human activities have added much lead to the environment, the results for lead at
the PGDP are lower than that which would be detected in many urban soils and road and house dusts.

2.4.14 Magnesium

The magnesium background values for surface and subsurface soils are 7740 and 2140 mg/kg,
respectively. These values are near the high end and near the middle range of published values.
These values are consistent with the soils average (5,000 mg/kg) and crustal average (23,300)
reported by Lindsay (1979) and Taylor (1964), respectively. In addition, these values are consistent
with the background values for calcium reported earlier. Calcium behaves similarly to magnesium
in the environment.

2.4.15 Manganese
The manganese background values for surface and subsurface soil are 1450 and 821 mg/kg,

respectively. These values are within the published ranges. These values are also consistent with
the soils average reported by Lindsay (1979) (600 mg/kg) , the crustal average reported by Taylor
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(1964) (950 mg/kg), and the mean plus one standard deviation value reported by Karathanasis and
Seta (1993) (1,330 mg/kg) . The result for near surface soil is greater than that for subsurface soil,
but this is expected because manganese forms insoluble precipitates in oxidizing environments.

2.4.16 Mercury

The mercury background values for surface and subsurface soils are 0.20 and 0.13 mg/kg,
respectively. These values are within the published ranges. However these values exceed the soils
average (0.03 mg/kg) and crustal average (0.08 mg/kg) reported by Lindsay (1979) and Taylor
(1964), respectively. These values are similar to the value provided by the Commonweaith of
Kentucky in their comments on a previous version of this report (< 0.2 mg/kg). The results for
mercury appear reasonable. However, because the earlier draft of this report derived a much higher
background value for mercury in surface soil, mercury is on the analyte list in Project Plan for
Background Soils Project for the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE
1995). The results in this version of the report indicate that confirmation sampling may not be
required.

2.4.17 Nickel

The nickel background values for surface and subsurface soils are 21 and 22 mgke,
respectively. These values are within published ranges. In addition, these values are less than the
soils average (40 mg/kg) reported by Lindsay (1979), the crustal average (75 mg/kg) reported by
Taylor (1964), the upper limits (38 and 30 mg/kg) reported by Logan and Miller (1983) and Wells
et al. (1993), respectively, the value (40 mg/kg) reported by Karathanasis and Seta (1993), and the
value (< 25 mg/kg) provided by the Commonwealth of Kentucky in comments on a previous version
of this report. Therefore, the results for nickel are reasonable.

2.4.18 Potassium

The potassium background values for surface and subsurface soit are 1250 and 945 mg/kg,
respectively. These values are within published ranges. However, they are less than the soils average
reported by Lindsay (1979} (8,300 mg/kg) and the crustal average reported by Taylor (1964)
(20,900 mg/kg). These results are less than expected because potassium is an abundant element
the lithosphere. The low potassium background concentration may be due to the high solubility of
many potassium salts and minerais. Therefore, the background values for potassiuth appear to be
reasonable.

2.4.19 Selenium

The selenium background values for surface and subsurface soils are 0.80 and 0.70 mg/kg,
respectively. These values are within published ranges. The background values do exceed the soils
average reported by Lindsay (1979) (0.3 mgfkg) and the crustal average reported by Taylor (1964)
(0.05 mg/kg). However, because selenium is another clement that is difficult to analyze, the higher
than expected background concentrations may be due to false positive results in the data set.
Common causes for false positives are nonspecific absorbance and other interferences. In any case,
the background values for selenium are reasonable.

2.4.20 Silver
The silver background values for surface and subsurface soils are 2.3 and 2.7 mg/kg,

respectively. These values are within the published range. However, these values do exceed the soils
average reported by Lindsay (1979) (0.05 mg/kg) and the crustal avearge reported by Taylor (1964)
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(0.07 mg/kg). This result should not be due to analytical problems because silver is one of the easiest
elements to quantify analytically. Therefore, either there is a local enrichment of silver in soils at the
PGDP or the analytical data, as a whole, are biased high.

2.4.21 Sodium

The sodium background values for surface and subsurface soils are 317 and 343 mg/kg,
respectively. These values are below the published range, an order of magnitude less than the soils
average reported by Lindsay (1979) (6300 mg/kg) and nearly two orders of magnitude less than the
crustal average reported by Taylor (1964) (23,600 mg/kg). Sodium is one of the most abundant
elements in the lithosphere. However, these results are consistent with the results for potassium
which behaves similarly to sodium. The low sodium results may be a consequence of the high
solubility of many sodium salts and minerals. The results for sodium background appear to be
reasonable.

2.4.22 Sulfide

The data set used to determine the background concentrations did not contain any results of
sulfide analyses. Therefore, it was not possible to calculate a background for sulfides. However, it
1s questionable if a background for sulfide in soil is necessary as indicated by the following
discussion,

Sulfur compounds are found in numerous indusirial formulations, and, when released to a highly
reducing environment, the sulfur in these compounds can form sulfide salts with common soil
elements such as iron. However, unless very high concentrations of sulfide salts are present in soil
exposed to oxygen, it is not likely that the sulfide salts would pose a risk to human health or the
environment. Under conditions of high sulfide salt concentrations and oxygenation, it is possible that
an acid drainage from soil could result. These latter conditions are not of concern at the PGDP
because these conditions are likely only at industrial facilities which refine ores (i.e., coal and
hardrock mines).

Please note that the published concentrations presented in Tables 2.14 and 2.15 are for total
sulfur in soil and not for sulfides in soil. Total suifur concentrations are presented because the listed
references did not contain any information concerning regional suifide concentrations. In addition,
it is likely that total sulfur values will be of more use in the future if sulfur analyses for soil are
performed at the PGDP. This is because total sulfur analyses are likely to be used as a surrogate for
sulfide analyses if sulfur releases to soil are deemed to be of concern. Sulfide analyses on soils are
difficult and very expensive.

2.4.23 Thallium

The thallium background values for surface and subsurface soil are 0.44 and 0.38 mg/kg,
respectively. This value is consistent with the crustal average reported by Taylor (1964)
(0.45 mg/kg), however, this value does exceed the value provided by the Commonwealth of
Kentucky in comments on the carlier version of this report (< 0.10 mg/kg). Therefore, the
background values for thallium may be anomalous. However, given the lack of information
concerning natural thallium concentrations in soil, it is difficult to be certain if the thallium
background concenirations are greater than expected due to analytical problems or the consequence
of a local enrichment. It should be noted that thallium releases to soil from processes at the PGDP
are not likely. The primary industrial uses of thallium are as a component of some electrical switches
and as a neutron absorber in the production of nuclear weapons components. Neither of these
activities have occurred at the PGDP. In addition, it should be noted that the literature indicates that



2-23
thallium is a very rare element. For example, in a report summarizing the ambient levels of dissolved
metals in surface and groundwater in the Umted States, thallium was detected in only seven of
301,000 water samples (Eckel and Jacob 1988). Given the uncertainties in the thallium concentration,
it was determined that the background thallium concentrations should be confirmed. This element
is included in the analyte list contained in the recently released Project Plan for Background Soils
Project for the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 1995).

2.4.24 Tin

The data set used to determine the background concentrations for soil did not contain any results
of tin analyses. Therefore, it was not possible to calculate a background for tin in soil, However, it
is questionable if a background for tin in soil is necessary as indicated by the following discussion.

The primary industrial use of tin is as a component in plating, and once incorporated into plating
material, the tin metal is essentially insoluble. However, if tin chemicals are used (e.g., stannous
chloride), they are highly reactive and, once in the environment, will form SnQ,, which is highly
insoluble. Because process information indicates that the PGDP did not use tin or tin chemicals,
reieases of tin are not expected. Furthermore, it should be noted that analyses for tin in soil are not
required as part of EPA’s Contract Laboratory Program total analyte list. Therefore, a requirement
for analyses for tin in soil as part of remedial investigations at the PGDP is not expected.

2.4.25 Vanadium

The vanadium background values for surface and subsurface soils are 38 and 37 mg/kg,
respectively. These values are near the low end of the published ranges and less than the soils
average (100 mg/kg) reported by Lindsay (1979) and the crustal average (135 mg/kg) reported by
Taylor (1964). However, these background concentrations exceed the value (< 10 mg/kg) provided
by the Commonwealth of Kentucky in comments on an earlier draft of this report. The background
values for vanadium appear reasonable.

2.4.26 Zinc

The zinc background values for surface and subsurface soils are 65 and 60 mg/kg, respectively.
These results are consistent with published ranges and are similar to the soils average reported by
Lindsay (1979) (50 mg/kg) and the crustal average reported by Taylor (1964) (70 mg/kg). These
results are markedly less than the upper limit reported by Logan and Miller (1983) (138 mg/kg) and
the mean plus one standard deviation value reported by Karathanasis and Seta (1993) (90 mg/kg).
These results are consistent with depth indicating that surface soils for this study are not significantly
affected by wind-blown transport of heavy metals.

2.4.27 General Summary

This section summarizes the results by depth classification and reiterates which background
values should be confirmed with additional sampling. This section concludes with a general
geochemical interpretation of the results.

In the surface soil depth classification, the background results for aluminum, antimony, arsenic,
barium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, potassium,
sodium, vanadium, and zinc are reasonable. However, the background results for cadmium, silver,
thallium are above their expected results, and the background value for beryllium is greatly in excess
of its expected value. Based on these results, beryllium background concentration should be
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confirmed with additional sampling. However, confirmatory sampling for cadmium, silver, and
thallium can be considered.

In the subsurface depth classification, the background results for aluminum, arsenic, barium,
beryllium, calcium, chromium, cobalt, copper, lead, magnesium, manganese, mercury, nickel,
potassium, sclenium, sodium, vanadivm, and zinc are reasonable. However, the background results
for cadmium, silver, and thallium are above their expected result, and the background value for
antimony is greatly in excess of its expected value. Based on these results, the antimony background
concentration should be confirmed with additional sampling. However, confirmatory sampling for
cadmium, silver, and thallium can be considered.

Generally, this summary indicates that the data sets used to calculate the surface and subsurface
background values for most elements were appropriate and that appropriate background screening
values have been derived. This conclusion is based on the fact that the easily analyzed elements that
are commonly introduced by human activities, including long-range atmospheric transport (ie.,
cobalt, copper, lead, nickel, and zinc) display background values that are reasonable. Similarly, the
results for the more abundant elements not normally affected by human activity (i.e., aluminum,
calcium, iron, magnesium, potassium, and sodium) are reasonable and consistent with the natural
environment and particularly the loess soils found at the PGDP. However, a few elements do show
somewhat anomalous concentrations. Results for antimony (subsurface) and beryllium (surface) are
clearly unusually high and should be confirmed. Results for cadmium, silver, and thallium in both
the surface and subsurface are elevated and may need to be confirmed. (Please see Chapter 4 for
more on confirmatory sampling.)

It should be noted that the suggestion for confirmatory sampling should not be used to conclude
that any inorganic analytes have been widely released to the environment at the PGDP. To the
contrary, the suggestion for additional sampling is to confirm that the higher than expected
background for these inorganic analytes is due to natural local enrichment. Because information
regarding the abundance of these trace elements in soils is limited, the background results for these
inorganic analytes may be correct. A high patural abundance of these trace elements at the PGDP
is a justifiable explanation for the background concentrations that were observed.

~.



FIGURES FOR CHAPTER 2



THIS PAGE LEFT BLANK

.



=
Q
T

METAL

CONCENTRATION

LOwW

THRESHOLD

CONTAMINATION

CONTAMINATED SOIL
u
NCONsTcl;;I\IiIINATED DISPERSION
HALO

Figure 2.1. Hypothetical Sampling Transect through a Spill Site
(after Rose et al. 1979. p. 35).



(6861 21103 pue JanBYYIsIILY) ‘uopendog jsurioy
& wouy vje( dmdmeg Ppogy Jo Joq Aqeqoag 7'z 2andig

(yuaasad) Aouanbaiq4 aanjejnuuny

6°66 66 S6 06 08 0L 0905 0%y OF OZ oL § 2
[ § q. “r “. ] | ) L ] | | ] 1 ] | | ¥ ¥ H °
s ¢ . +, «* 4
PR -
o . ¢ . 0l
x x ) LI + .
Kl ,ooo 00 .
Xy x ploysaiyy oo. 4 oz
. - o,
ol T %
x Xy a._.
Kx % -1 o¢
x wn % .,
X .
Xy ..._ _
x e or
ved ¢ ,
+ °
9 x Y qos

anep ejeq



20 <

Sample from background population

@ Sample from contaminant population

b b BT NS

%
o
2
v
~
N

Frequency
o

e K

5 3 __5%

s

S
S
. S e
10. = s
l::- - C
- :: ’
oo
1 A (o7
- o 7/ 77
g ’ s/
- * P4 77
5 45000555
rrLrrrrrys
- Pl AR
YA LN
- LPLLELISY
rrrr)2’777s
LS/
- P L LR A A
L7 I rrS
2P rrrrrres
e CrEILLIL!
0
0 10 20 30 40 50
Data Value

Figure 2.3. Histogram of Model Data Simulating 8 Mixture of Two Normal Populations. See Curve
A+B in Figure 2.2 (Fleischhauer and Korte 1989).



"UOPBIJISSE]D IIBLING (SHOPEBAIISAQ) [[V {WNUIWN]Y J0J WEIS0ISIY “p-7 24n31y

AONZNDTNA

05 0¥ 0F 0z 0T 0

| I TR W T TR N SR SN SR N SN SN VRSN WY AN MR TR S U NN S S S S SN T TN SR S AN SN S TR TN S S S S T SH N T T S S S S 't
§L 0 10+360°T
5L 0 , TO+900° T
Si 81 00+30G"6
LS 13 00+500 6
971 0T 00+306"8
9 4 00+H00"8
v € 00+206 " L
T 1 . m 00+300 " L
0 0 00+30G"9
0 0 00+Z00°9
0 0 00+305°S
0 0 00+H00°G
‘pE¥A " 0Zud INIOddIH FONTVANT

"HAOD

speyaINS=HIdad
S]O9J9PUON PUEB SIo919Q — wnuiwnpy



Si

SL

SL

LS

91

"0Edd
"HO2

81

197

0T

ket

*UONEIISSE[) IIELING {SUOPLAIISYQ) PIYIAI( ‘Wnuimun|y 10y weaSosiy 'Sz 2Andig

0¢

XoNIndgda

20vJIAINS=HLdHJ
S]0919(] wnuwnyy

TO+d80°T

TO+300°T

00+d05°6

00+300° 6

00+30G6" 8

00+H00"8

00+H06" L

Q0+300° L

00+306°9

00+d00°9

00+30G6°6§

00+3E00° S

LNICdAQIR dNTYANT



In Concentration

12

10 -

Aluminum Near Surface Detects 0 - 1 ft.

per OT packgiound 9|5 (I 13300)
.a“’“ y
¢
)
! .
*
..
. .
*
3 2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.6. Cumulative Probability Plot for Aluminum;

Detected Observations; Surface Classification.




"N BOLISSB]) IBLING ‘STOREAIISqQ NV ‘Auomyuy 1o MeIIo)sIy L'T 3NBLY

AJNENOHYA

0t 07 0T 0

L 1 1 j - 1 1 1 1 1 N _ 1 1 1 1 1 1 L1 1 1 _ 1 1 I} 1 1 1 1 1 1
8V 0 00+308 "¢
ey 0 00+30% €
87 0 00+300° €
87 s 00+809°C
¢y ! mm 00+30Z " T
1y ¢ mmmmm 00+308° T
6¢ 9 0O+E07 T
€€ 4 00+500°T
1e 4 T0-200"9
Le 0 . T0-500"7
Lz 1 mm T0-200'2-
3t T mm 10-200°9-
gz 6T 00+300°T-
oL QY INIOdQIH HONTYANT
“HAOD

8deIINS=HLdHJ
S]0918PUCN pue s)o81eq — Auownuy



ke
‘"HOD

"UONBIMJISSE]) IIBJING (STOPRAIISAQ PIR( ‘Auownuy Jof weafosiy gz aansig

IONINOEYNS

... TR
. .‘00.0.000O.........’O'..O' .‘.00.0...00.0’...0. 0’0.‘00‘0.00.‘00.0’0.0QQO‘OO....O..O..Q....QO’00l..' 00..0....000 & SN ...0.'0.0..'0...0..0‘
(0 KRR A M M 0P M AL MO I S M I R 3 5 5 4 I M M M X IR PO 000000 0 b0
X2 I RS K (NI MRS X (D X D O e e 0 2SI A I G0
....OO. ..0’0...0‘0.00.0... > .0.’0...0‘00..0’....’0‘. 000.0‘00. .’00.0.&‘ ..0.00‘00.0..00.‘0“ P 0000.00."..0.’0 > .. 0..0..00.0.0. -
.0..‘.’0‘000...0....0.. L 0 I IR I DR I e M S e i O e ) % P e ) (PSR C e >

% A M 3 S R R K
LR ISR
ARSI
G 3 e 0 S8 &
G X R, 0 o

'.00'. N

20eJINS=HL4ddqd
sjoeleq Auownuy

00+d08° ¢
00+30F% "€
00+d00° ¢
00+309°¢
0o0+E0C" T
00+E08°1
00+307°T
00+300°T
T0-400°9
10-d00°¢€
T0-d00°
10-300°9-

00+d00° T~
CNIOdAIR HNTVYANT



In Concentration

Antimony Near Surface Detects 0 - 1 ft.

T

35

2.5

1.5

0.5

rround=0:1F4-(r6-84)

.15 -1 05 0 0.5 1
Standard Deviations about the Mean

Figure 2.9. Cumulative Probability Plot for Antimony;
Detected Observations; Surface Classification.

1.5

2.5



GL

A

1L

69

£9

S¢

"jgud
"HND

ST

8¢z

61

ke

*“WOPELIJISSE[D) IBLING (SHOPRATISQQ) [JV (OIMIsIy 10} wedSoysify Q7 2and1g

AONANDAY¥A

0oooooooovvooootooo00oooooooooooooooooooooooooooo
o taletateleletutelele! eteleletateleletetelels
oreneiaatetateletety etoToteletulete e tels

S I o S SR SIS

et tat et te et te et e e e et et e et e tete et tatelete e la!

d2v¥IINS=HLJTQd
SI08}8PUON pue §198]9Q — OIUaSIY

00+HSL°E

QOo+aGE" ¢

00+d5L° ¢

00+36¢C° ¢

00+3SL'T

00+ESZ"T

T0-305"L

T0-305°¢

T0-H0§ 2~

TG-206"L-

00436821~

00+dSL T~
LNIOJAIW dNTVANT



‘UOLJBILJISSE])) IEBLING {SUOHEAIISqQ P3JINI( dIuasKy J0] Weldo)sty “[['7 2Mnsig

AONENOHYI

0¢ 0z 01 0

I ! 1 a9 1 L i 1 1 ] 1 P 1 1 ' P 1 1 | I 0 1 . L 1 ] 1
vl € 00+ESL €
TL 1 mm 00+86Z"¢
0L Z 00+ESL° T
89 91 00+352° 2
Z5 87 00+3SL" T
vz 61 00+3SZ° T
: ‘ R 10-505 L
z Z T0-305°¢
0 0 ‘ 10-306'2-
0 0 T0-306"L-
0 0 00+357 T-
0 0 00+TGL T~
‘pE¥d | 0dud INTOAdQIW FOTYANT
"H0D ,

20RIANS=HIdIAQ
S10919Q JIIasly



Arsenic Near Surface Detects 0 - 1 ft,

oy

o
L ]
*
Calculated upper limit for background 2|48 (In 12) .’
..,
L
P.
'00
/V
v 4
]
L
»
L
&
L J
-4 -3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.12. Cumulative Probability Plot for Arsenic;
Detected Observations; Surface Classification.
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Figure 2.15. Cumulative Probability Plot for Barium;
Detected Observations; Surface Classification.
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*?

.

o
o
’o
Ry
*
P J
L
.
-4 -3 -2 -1 0 i

.

Standard Deviations about the Mean

Figure 2.18. Cumulative Probability Plot for BeryHium;
Detected Observations; Surface Classification.
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In Concentration

Cadmium Near Surface Detects 0 - 1 ft.

.
.
, ¢
Calculated upper limit for background 0.956 (In 2.6) Lo
. . h_d
.
R
.
*»
.
o
o **
.
.
o *
.
-3 2 -1 0 1

Standard deviations about the Mean

Figure 2.21. Cumulative Probability Plot for Cadmium;
Detected Observations; Surface Classification,
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In Concentration

14

12

10

Calcium Near Surface Detects 0 - 1 ft.

Calculated upper limit for background 12.2 (In ZODOOOL)

’

..0”“

-1

0

1

Standard Deviations about the Mean

Figure 2.24. Cumulative Probability Plot for Calcium;
Detected Observations; Surface Classification.
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Chromium Near Surface Detects 0 - 1 fi.

In Concentration

Calculated upper limit for background 2(77 (in 16) | 4 &

L J
* L 4

L 3

|

4 3 2 -1 0 1 2
Standard Deviations about the Mean

Figure 2.27. Cumulative Probability Plot for Chromium;
Detected Observations; Surface Classification.
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In Concentration

4.5

3.5

2.5

15

0.5

Cobalt Near Surface Detects 0 -1 ft.

N I
*
Calcuiated upper limit for packground 2/64 (In 14)
A
.
-
.
P
’I
o{é
o’
&#
.
ot
¢
'Y
-4 -3 2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.30. Cumulative Probability Plot for Cobalt;
Detected Observations; Surface Classification.
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In Concentration

Copper Near Surface Detects 0 - 1 ft.

T

*
o0
.0"'
d
Calculated upper limit for packground 2 94 (In 19) AL
R oi
R0
QO.V
)
*
o**
.
Y

-4 3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.33. Camulative Probability Plot for Copper;
Detected Observations; Surface Classification.
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In Concentration

-0.05

-0.25

-035

Cyanide Near Surface Detects 0 - 1 ft.

-0.1

-0.2

-03

0.1

0.2 0.3 0.4 0.5 0.6 0.7

Standard Deviations about the Mean

Figure 2.36. Cumulative Probability Plot for Cyanide;
Detected Observations; Surface Classification.
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In Concentration

12

10

Iron Near Surface Detects 0 - 1 ft.

Calculated upper limit for packground 1).2 (in 27600)

-4 -3 -2 -1 0 1

Standard Deviations about the Mean

Figure 2.39. Cumulative Probability Plot for Iron;
Detected Observations; Surface Classification.
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Lead Near Surface Detects 0 - 1 ft.

Calculated upper limit for background 3|58 (In 36)

In Concentration

-4 -3 -2 -1 0 1

Standard Deviations about the Mean

Figure 2.42. Cumulative Probability Plot for Lead;
Detected Observations; Surface Classificafion.
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Magnesium Near Surface Detects 0 - 1 ft.

In Concentration

[/
Calculated upper limit for packground 895 (In 7740)
o0 ®
L J
.
Vo
' 4
L ]
L ]
-t (14
®
-4 -3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.45. Cumulative Probability Plot for Magnesium;
Detected Observations; Surface Classification,
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Figure 2.47. Histogram for Manganese; Detected Observations; Surface Classification.



In Concentration

Manganese Near Surface Detects 0 - 1 ft.

L 2
Calculated ypper limit far background 7.28 {In 1450)
>
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-4 2 -1 ] 1 2

Standard Deviations ahout the Mean

Figure 2.48. Cumulative Probability Plot for Manganese;
Detected Observations; Surface Classification.
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In Concentration

-4

Mercury Near Surface Detects 0 - 1 ft.

T r

Calculat

upper li

it for background -1.41 (In 0.2)
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-1.5 -1 -0.5 0 0.5 1

Standard Deviations about the Mean

Figure 2.51. Cumulative Probability Plot for Mercury;
Detected Observations; Surface Classification.
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Nickel Near Surface Detects 0 - 1 ft.

In Concentration

*®
-’
7
Calculated ulTper Timit for Fackground 304 (In 21) .'O
1 4
PO
yo* r
P
o
4o’
o -
-4 3 2 -1 o 1 2

- | i
3
Standard Deviations about the Mean "

Figure 2.54. Cumulative Probability Plot for Nickel;
Detected Observations; Surface Classification.
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In Copcentration

12

Potassium Near Surface Detects (¢ - 1 ft.

Calculated upper limit for background 7.13 (in1250)

seoe®

-3 <2 -1 ¢ 1

Standard Deviations about the Mean

Figure 2.57. Cumulative Probability Plot for Potassium;
Detected Observations; Surface Classification.
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In concentration

Selenium Near Surface Detects 0 - 1 f%.

35
2.5
15
ﬂi
.
0.5
Calculated upper limit for background -0.223 (in 0.8)
—%
.
IS
0.5 T
o ¢
T X Jd
i .
. ¢
.
o ®
15 -
T
.

2.5 — J Q J

25 2 -1.5 -1 -0.5 0 0.5 1 13

Standard Deviations about the Mean

Figure 2.60, Cumulative Probability Plot for Selenium;
Detected Observations; Surface Classification.
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In Concentration

4.5

35

25

1.5

0.5

-0.5

-1.5

Silver Near Surface Detects 0 - 1 ft.

L]

Calculated upper limit for backgrognd 0.833 (In 2.3)

3 2 -1 0 1
Standard Deviations about the Mean

Figure 2.63. Cumulative Probability Plot for Silver;
Detected Observations; Surface Classification.
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In concentration

10

Sodium Near Surface Detects 0 - 1 ft,

Calculated upper limit for packground 5|76 (In 317)
-
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e 7
&
*
> @
» *
L 4
-4 -3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.66. Cumulative Probability Plot for Sodium;
Detected Observations; Surface Classification.
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In Concentration

2.5

1.5

0.5

-0.5

-1

-1.5

Thallium Near Surface Detects 0 - 1 1,

Standard Deviations about the Mean

Figure 2.69. Cumulative Probability Plot for Thallium;
Detected Observations; Surface Classification.
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Yanadium Near Surface Detects 0 - 1 ft,

.‘aj}'

4.5
o
4
Calculated upper limit for background 3|64 (In 38) o
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Figure 2.72. Cumulative Probability Plot for Vanadium;
Detected Observations; Surface Classification.
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Zinc Near Surface Detects 0 - 1 ft,

In Concentration

[ ]
*
.
.0
’m"
Calculated upper limit for background 4)17 (in 65) "
o*
oo’ i
[ ]
L 4
* L/
-4 -3 ) -1 0 1 2

Standard Deviations about the Mean

Figure 2.75. Cumulative Probability Plot for Zinc;
Detected Observations; Surface Classification.
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In Concentration

12

10

Aluminum Subsurface Detects Below 1 ft.

*

*®

Calculated jupper limit i rbackgrmmd In 12,000 (9[39)

ry 4

Figure 2.78. Cumulative Probability Plot for Aluminum;

-2 -1 0 1

Standard Deviations about the mean

Detected Observations; Subsurface Classification.
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In Concentration

35

2.5

1.5

0.5

Antimony Subsurface Detects Below 1 ft.

.
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Calcuiated wpper Iimit for background In 13.4 (2.4)
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Standard Deviations about the Mean

Figure 2.81. Cumulative Probability Plot for Antimony;
Detected Observations; Subsurface Classification.
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In Concentration

Arsenic Subsurface Detects Below 1 fi.

Calcul Lted upper ]i.l],'l.it for backgnlled In 7.85 (2.06)
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‘\..g//‘

Standard Deviations about the Mean

Figure 2.84, Cumulative Probability Plot for Arsenic;
Detected Observations; Subsurface Classification.
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in Concentration

Barinm Subsurface Detects Below 1 ft.

3
' 4
s
Calculated upper limit for background lr: 172 (5.15)
.4'
o**
.
.

-4 -3 -2 - 0 1 2

Standard Deviations about the Mean

Figure 2.87. Cumulative Probability Plot for Barium;
Detected Observations; Subsurface Classification.




299

199

659

659

659

959

€09

6G9¢€

68

(X4

¢t

-0dyd
"HND

£S

AR

0LT

L9

071

ekt

00¢

“UWOBIYISSE[) IBLINSYNS (SUOPEAIISGO [IV Smnijiag 10§ WeISo)siH "88°'7 2In31y
AONIN0EN L

0o0¢ 00T

{0 X X D D 0 ¢ e G n 36 5SS
e O IR
£ () () Qa3 A * e

{2 5 LRI AR L b
. 0000.000000 S0 00 0004 0.0 > 00.00000000..0.00... ...0000.000 %

0% P R, M

gorjansqns=Hidad
S]0819PUON pue sjo9q — wnilieg

00+EOE"E

00+F0L 2

00+30T" ¢

00+306°1

T0-d300°6

T0-d00° ¢

TO-300° €~

T0-300 6~

00+d40S° T~

00+d0T° ¢~

Q0+30L T~

00+E0E "€~

00+d06 " €-

00+%08 " ¥-

00+d0T G-
LNIOdUIN HNTYANT



*UONBIYISSE])) IDBLINSGNG {SUOPBAIISQQ) PIIINI( {mnIfjAIag 10] WEIZ0ISIY “68'7 2An31q

RONZNDTYL
00¢ 007 00T 0
T S S S
685 I 00+H0€" €
886 z m 00+30L"¢
985 0 00+30T°¢C
98¢ 0 00+305°T
985 £ m T0-2006
€8s es T0-800"¢€
TES €T T0-300"€-
967 Lee T0-2006-
69 a6 00+30G" T-
71 8 mm 00+H0T"2-
3 § , m 00+80L"2-
L 0 00+E0€" €-
r ! 00+Z06 " €-
0 0 00+%0G ¥-
0 0 00+30T" G-
‘0Fdd " 0Eud4 LNIOdAIN INTYANT
"ROD

2oejaInsSgns=Hid4qQ
sjo919 wnyiluag



In Concentration

-1

Beryllium Subsurface Detects Below 1 ft.

o

—
*
. o
Calculated ypper limit for background in 1.3 (0.262 - +®
o
i"
4
.
.
*
*®
.

-4 -3 -2 -1 Q 1 2

Standard Deviations about the Mean

Figure 2.90. Cumulative Probability Plot for Beryllium;
Detected Observations; Subsurface Classification.
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In Concentration

-2

Cadminm Subsurface Detects Below 1 ft.
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Standard Deviations about the Mean

Figure 2.93. Cumulative Probability Plot for Cadmium;
Detected Observations; Subsurface Classification.
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In Concentration

14

12

10

Calcium Subsurface Detects Below 1 ft.

Standard Deviations about the Mean

Figure 2.96. Cumulative Probability Plot for Calcium;
Detected Observations; Subsurface Classification.
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Calculated upper limit for|background in 6,130 (8,72
o
.
-4 -3 -2 -1 0 1 2




‘WO EIYISSEL) NELINSQNS {SUOHEAIISGQ) IV SWAfuIoIy)) 10] WEIS0ISTH 16T And1y

AONIN0d¥A

08T OLT 09T 0GT 07T 0€T 02T OTT 00T 06 08 0L 09 05 0 0f 0¢ 0T 0

1 § 1 ! i ) i ! | ! 1 N | L I ' | ! | ! | f | ! | ! | L ! L i ' |
299 p mm 00+300°9
859 0 00+307° S
859 3 m 00+508 "7
559 6T R 004702
eI LE sy 00+3097¢
665 59T 00+E00" €
yEP  GLT 00+07 "2
652 zz1 00+308° 1
LET £9 00+E0Z- T
) £z , T0-200"9
1§ 91 00+E00" 0
s¢  sg _ 10-300°9-

"DE¥d  c0F¥4 LNIOJAIN HENTYANT

"HNAD

9DBIANSYNS=HLdHJ
S]09]9PUON PUe SI0818q — Wniwoayn



629

SZ9

LR

(A

€09

994§

107

9¢e

VoI

Ty

6T

[}

"Quya

"HND

‘UONEIJISSE])) FIBINSYNS ‘SUONEBAIISGO) PJIINI( ‘WINIIOIY)) I0] WLIS0ISIH *86°7 231

AONZN0AYA
08T 0LT 09T 0GT 0%T OET 0ZT OTT 00T 06 08 OL 09 0S OF 0€ 0Z OI
1 1 | L | I L | ' | M| I | L | 1 ! L | L 1 1 | | | | |
v
0
£
61
L€
691
S ()
SLT e O RS
O I SO0 SIS % o.ooouo.ouoo'oootouooo.ooo%ot..ono?noo.-

[

£9

e

ST

v

*fEud

8seIlINSqNs=HLdAQ
S)9919(] WnIWoIyD

00+300°9

00+30%°S

00+dH0G8" ¥

00+d0C" ¥

00+d09° ¢

00+d00 " €

00+30%° ¢

00+308°1T

00+307°1

TO-400°9

00+400°0

I0-300°9-
LNIOdAIW HATVAN'T



Chromium Subsurface Detects Below 1 ¢,

Calcutated upper limit for background In 42.5 (3.75)

In Concentration

3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.99. Cumnulative Probability Plot for Chromium;
Detected Observations; Subsurface Classification.
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In Concentration

4.5

35

2.5

1.5

0.5

Cobalt Subsurface Detects Below 1 ft.

-
;
P
Calculated upper limit forl background In 133 (2.58)
&
(J
0..
&
L
L J
[ ]
[ ]
L 2
L |
[ J
[ ]
L 2
o®
L ]
4 3 2 1 0 1 2

Standard Deviations about the mean

Figure 2.102. Cumulative Probability Plot for Cobali;
Detected Observations; Subsurface Classification.
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In Concentration

10

Copper Subsurface Detects Below 1 ft.

Figure 2.105. Cumulative Probability Plot for Copper;
Detected Observations; Subsurface Classification.

Standard Deviations about the Mean
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Calculated upper limit for background Ii 24.5 (3.2)
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In Concentration

Cyanide Subsurface Detects Below 1 ft.

0.2

0.6

-1.5 -1 -0.5 0 0.5

Standard Deviations about the Mean

Figure 2.108. Cumulative Probability Plot for Cyanide;
Detected Observations; Subsurface Classification.

1.5



299

659

869

979

6665

TEV

ire

Lel

69

€E

£T

(A

TS

791

6871

501

89

9t

0c

"faud

“WOLBIISSB]) 3

{¢

oo,

}

....m.—.:_nn_:w {STOREAIISQQ [V ‘TOI] 0] WBIB0ISTH *601°T o.:_u.,m

AONINOAYL
06T 08T OLT 09T OGST OFPT OET 02T OTT OOT 06 OB 0L 09 09 OF 0t 0T 0T ©
—.|— —’ 1 L | — — - —’ -[_’ L _ | - — 1 —’ 1 L y — — p— N —’ L _V | E— _ el .— ] —’ '] _ P _ . _’ 1
QXIS S A S A2 MM w5 X I
ORI
e te et alatet et e tatetate e e e e e te s e e tatetetetetedetutetetole!
soeJaINSgNS=HIdId

S}0819PUON pUB S10818Q — Uuoy|

wy

T0+IFPT° 1T
TO+E0T T
T0+390°T
TO+EE0°T
00+308°6
00+30% "6
00+300°6
00+309°8
00+E0Z "8
00+308° L
00+307 " L
00+300°L
00+309°9

po+302°9
LNIOJIIN HENTYANT



"UOT)BINJISSE])) 3ICLINSYNS ‘SUONBAIISG() PajdIdja( Suoay Jof werdosig J1°z 24nd1y

AONANDEYA
06T 08T 0LT 09T 0OST O%T 0OET OCZT OTT 00T 06 OB 0L 09 0& OF 0t 0% OT O

| I I I I I R ST N I R ST T ST ST ST S RS T R

99 3 T0+39T 1
659 1 TO+H0T"T
859 A T0+890° T
9%9 1§ T0+320°T
65 791 00+308 "6
A% 0T 00+E00 " 6
Lel 89 00+H09 "8
63 9t 00+30Z° 8
ee 0¢ : 00+308 "L
1 L . 00+307 "L

00+300° L

00+302°9

kR R o} LNIOJAIN ZNTVANT
"HND

¥ £ m 00+309°9

gorjINSNS=HLJddJ
§]10913(Q uoJ]|



In Concentration

12

10

Iron Subsurface Detects Below 1 ft.

Standard Deviations about the Mean

Figure 2.111. Cumulative Probability Plot for Iron;
Detected Observations; Subsurface Classification.
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In Concentration

Lead Subsurface Detects Below 1 ft.

I

Calculated ypper limit for background In 22.5 (3.11)

-3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.114. Cumulative Probability Plot for Lead;
Detected Observations; Subsurface Classification.
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In Concentration

Magnesium Subsurface Detects Below 1 ft.

10

e

8 Calculatedpperlimit for background In 2. 140 (7.67
ound In 2140 (7 67}

N g

-4 -3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.117. Cumulative Probability Plot for Magnesium;
Detected Observations; Subsurface Classification.
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Manganese Subsurface Detects Below 1 ft.

In Concentration

,
| Calculated ypperlimit-for backgroundln 821 (6.71)
g
\d
.0
.
L 4
.
-3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.120. Cumulative Probability Plot for Manganese;
Detected Observations; Subsurface Classification.
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In Concentration

Mercury Subsurface Detects Below 1 ft.

-5

Calculatefl upper linLit for bacl#gmlmd In .13 (-2.04')

-1.5 -1 -0.5 0 0.5 1
Standard Deviations about the Mean

Figure 2.123. Cumulative Probability Plot for Mercury;
Detected Observations; Subsurface Classification.
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In Concentration

10

Nickel Subsurface Detects Below 1 ft.

*
.0
.
L 4
.
Calculated upper limit for background [In 22 (3.09)
"
.0
* *
o *
-3 -2 -1 0 1 2

Standard Deviations about the Mean

Figure 2.126. Cumulative Probability Plot for Nickel;

Detected Qbservations; Subsurface Classification.
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In Concentration

12

10

Potassium Subsurface Detects Below 1 ft.

Calculated up

per limit for bagkground In 945 (6.85)

-1 0 1 2

Standard Deviations about the Mean

Figure 2.129. Cumulative Probability Plot for Potassium;
Detected Observations; Subsurface Classification.
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In Concentration

Selenium Subsurface Detects Below 1 ft.

0
Calculated upper limit for background In| 0.7 (-0.357)
L ]
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Figure 2.132. Cumulative Probability Plot for Selenium;
Detected Observations; Subsurface Classification.
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In Concentration

25

1.5

0.5

Silver Subsurface Detects Below 1 ft.

&®
L
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Calculated upper limit for background In 2.7 (0.993) P
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Figure 2.135. Cumulative Probability Plot for Silver;
Detected Observations; Subsurface Classification.
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In Concentration

10

Sodium Subsurface Detects Below 1 ft.

Calculated ppper limit for background In 343 (5.84)
*
.&
*
*®
r
-3 -2 -1 0 I 2
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Figure 2.138. Cumulative Probability Plot for Sodium;
Detected Observations; Subsurface Classification.
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Figure 2.141. Cumulative Probability Plot for Thallium;
Detected Observations; Subsurface Classification.

2.5



“HONBATJISSB[) EJINSYNS {SUOPEAIISQQ [IV ‘WNIpBuey 10) WeIS0ISIH “7H) "7 2nsiy

RONENDTYA
06T 08T 0LT 09T 0ST 0PT 0ET 0ZT OTT 00T 06 08 0L 09 0§ 0F 0f 0% 0T 0
| L 1 l L | I | I B | L || | P PR | 3 | | 3 ] i ] LI | L
299 3 00+30Z "7
659 8¢ 00+308 "¢
T€9 132 00+E07 €
067 e8T 00+00"¢€
80¢ 05T 00+309°7
851 001 00+302 "¢
85 ce S ssaassl 00+808 " T
9T 0T | 00+30¥% "1
T & 00+300"T
it s T0-300°9
2 t 10-300°¢
s g T0-300"2-
'PE¥d  0E¥d INIOdQIN ENTVANT
"HAD

0rIaANSgNS=HILddJ
S]08]9PUON pue slo9)eq — wnipeuej



WO BIJISSE])) IBJINSANS (SUOPBAIIS() PIJINI(] ‘mnIpeueA 10§ weldo)sig ‘cp1°z 2Andig

AoNEN0HEY A
08T OLT 09T 0OST OFT OET 02T OTT 00T 06 08 0L 09 06 0% O0€ 02 O O

N T FUI I TSR N T NS TR N TN NN S (N Sy T A T SIS A R E I T R T S R T

759 £ 00+30Z" ¥
679 87 - 00+308" €
129 0T 00+307 "€
187 081 00+300 "€
T0€ 871 00+309°¢
€51 00T 00+302°2
€5 ze 00+308 "1
12 0T : mmmm 00+307 T
T 5 mm 00+200 " T
9 g MM T0-500"9
1 T m 10-900°¢
0 0 10-300°2Z-
.mmwh - BENA LNIOdJIR HATTANT

fovyaInsgns=HidHd
S10919Q WNIpeUBA



In Concentration

4.5

3.5

25

1.5

0.5

Vanadium Subsurface Detects Below 1 ft.

Calculated yipper limit for background|ln 37 (3.61)

L J

-3 -2 -1 0 1 2
Standard Deviations about the Mean

Figure 2.144. Cumulative Probability Plot for Vanadium;
Detected Observations; Subsurface Classification.
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Figure 2.147. Cumulative Probability Plot for Zinc;
Detected Observations; Subsurface Classification.
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Table 2.1. Number of observations and quartiles for inorganic analytes;
all observations®; surface classification (0 to 1 foot below surface)

Quartiles
Analyte Number of
Observations  Maximum® 75%"® Median® 25%°® Minimum®
Aluminum 75 9.66 9.24 9.00 8.78 7.02
(15,677) (10,301) (8,103) (6,503) (1,119
Antimony 48 2.56 1.42 -0.95 -1.05 -1.11
(12.9) (4.14) 0.39) 0.35) (0.33)
Arsenic 75 3.83 2.15 1.70 1.36 -1.43
(46.1) (8.58) (5.47) (3.90) ©0.24)
Barium 75 . 529 4.70 4.51 417 2.64
(198) (110) (50.9) (64.7) (14.0)
Beryllium 75 3.18 248 0.00 -0.60 -1.77
(24.0) (11.9) (1.00) (0.55) @17)
Cadmium 71 227 0.79 0.10 -0.22 -0.56
(9.68) (2.20) (1.1D) (0.80) (0.57)
Calcium 75 12.59 9.60 8.34 7.77 6.10
(293,608) (14,765) (4,188) (2,368) (446)
Chromium 75 5.55 322 277 2.48 0.96
(257) (25.0) (16.0) (11.9) 2.61)
Cobalt 75 3.40° 2.26 1.90 1.72 0.18
(30.0) (9.58) {6.69) (5.58) (1.20)
Copper 75 5.44 3.14 271 2.27 0.92
(230) {23.1) (15.0) (9.68) (2.51)
Cyanide 67 -0.15 -0.46 -0.53 -0.62 -1.31
(0.86) {0.63) (0.59) (0.54) (0.32)
Iron 75 10.90 9.81 9.58 9.40 8.16
{54,176) (18,215) (14,472) (12,088) (3,498)
Lead 75 5.78 3.33 2.89 2.56 1.13
(324) 27.9) (18.0) (12.9) (3.10)
Magnesium 75 9.02 7.50 7.19 6.84 5.55
(8.,26T) (1,808) (1,326) (934) (257)
Manganese 75 7.90 6.39 5.86 5.58 3.22
(2,697) (596) (351 (265) (25.0)
Mercury 75 2.04 -2.12 -2.30 -2.30 -3.717
(7.69) (0.12) (0.10) 0.10) (0.02)
Nickel 75 4.44 3.22 2.7 2.48 1.65
(84.8) {25.0) (16.0) (11.9) (5.21)
Potassium 75 7.64 6.47 6.22 5.97 4.70
(2,080) (645) (503) (392) (110)
Selenium 73 322 -0.65 -1.11 -1.90 -2.21
(25.0) (0.52) {0.33) (0.15) 011




Table 2.1. (continued)
Quartiles
Analyte Number of
Observations Maximum® 75%" Median® 25%"® Minimum®
Silver 75 374 0.83 0.53 0.18 -0.71
42.1) (2.30) (1.70) (1.20) (0.49)
Sodium 75 6.43 4,74 4.26 391 322
(620) (114) (70.8) (49.9) (25.00
Thallium 74 2.30 -0.22 -0.68 -1.39 -1.51
(9.97) {0.80) (0.51) (0.25) (0.22)
Vanadium 75 - 4.25 3.33 3.09 2.89 0.83
(70.1D 27.9) (22.0) (18.0) (2.29)
Zine 75 597 4.42 3.95 3.56 271
(392) (83.1) CIR)] (35.2) (15.0)

Values qualified with “R” were not included in this summary.

The first value listed is the quartile for the distribution of the data transformed using the natural log
function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log observation for aluminum is 9.66. The untransformed value equal to

In 9.66 is 15,667. All uniransformed values are in mg/kg.

-



Table 2.2. Number of observations and quarﬁ'les for inorganic analytes;
all observations®; subsurface classification (greater than 1 foof below surface)

Quartiles
Analyte Number of
Observations  Maximum® 75% " Median® 25%"° Minimum®
Aluminum 662 10.67 8.95 8.52 7.90 5.07
(43,044) (7,708) (5.014) (2,697) (159)
Antimony 533 3.81 2.40 1.53 125 -1.11
(45.2) (11.0) (4.62) (3.49) (0.33)
Arsenic 662 3.74 1.25 0.69 -0.07 -1.83
(42.1) (3.49) (1.99) (0.93) (0.16)
Barium 662 , 649 4.44 3.69 3.00 0.69
(659) (84.8) {40.0) (20.1) (1.99)
Beryllium 662 3.22 -0.37 -0.65 -0.89 -5.30
(25.0) (0.69) (0.52) 041) (0.005)
Cadmium 657 5.46 -0.08 -0.23 -0.36 -2.04
(235) (0.92) (0.79) {0.70) (0.13)
Calcium 662 12.37 7.29 6.88 6.41 0.54
(235,625) (1.466) (973) (608) (1.72)
Chromium 662 6.22 283 240 1.69 -0.73
(503) (16.9) (11.0) (5.42) (0.48)
Cobalt 662 4.23 1.96 1.53 1.03 -0.54
(68.7) (7.10) (4.62) (2.80) (0.58)
Copper 662 984 235 1.84 1.25 -0.45
(18,770) (10.5) (6.30) (3.50) (0.64)
Cyeanide 642 0.34 -0.45 -0.54 -0.87 -2.12
(1.40) (0.64) (0.58) (0.42) (0.12)
Iron 662 11.49 9.74 9.39 8.95 6.30
(97,734) (16,983) (11,968) (7,708) {545)
Lead 662 7.06 231 1.95 1.41 -0.73
(1,164} (10.1) (7.03) (4.10) (0.48)
Magnesium 662 9.44 7.01 6.39 5.77 2.81
(12,582) (1,108) (596) (321) (16.7)
Manganese 662 9.00 5.58 4.86 378 0.53
(8,103) (265) (129 (43.8) (1.70)
Mercury 655 2.48 -2.13 -2.30 -2.78 -4.61
(11.9) (0.12) (0.10) {0.06) (0.001)
Nickel 662 9.42 248 2.05 1.41 -0.17
(12,332) (11.9) 777 {4.10) (0.84)
Potassium 662 10.13 6.01 5.55 5.12 3.58
(25,084) (407 (257) (167 (35.9)
Selenium 643 134 -0.82 -1.20 -1.58 -2.45
(3.82) (0.44) {(0.30) 0.21) 0.09




Table 2.2. {continued)

Quartiles
Analyte Number of
Observations  Maximum® 75% " Median® 25%* Minimum"®
Silver 662 264 0.34 -0.04 | -0.25 -1.27
(14.0) (1.40) (0.96) (0.78) (0.28)
Sodium 662 9.01 5.47 517 4.43 1.13
(8,185) {237) (176) (83.9) (3.10)
Thallium 655 240 -0.27 -0.62 -1.39 -1.83
(11.0) (0.76) (0.54) (0.25) (0.16)
Vanadium 662 . 423 3.22 2.86 2.46 -0.34
(68.7) (25.0) (17.5) (1.7 0.71)
Zinc 662 7.03 3.50 2.98 2.32 -0.19
(1,130) (33.1) (19.7) (10.2) (0.83)

Values qualified with “R” were not included in this summary.

The first value listed is the quartile for the distribution of the data transformed using the natural log
function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log observation for aluminum is 10.67. The untransformed value is equal

to In 10.67 is 43,045. All untransformed values are in mg/kg.



Table 2.3. Number of observations and quartiles for inorganic analytes;
detected observations®; surface classification (0 to 1 foot below surface)

Quartiles
Analyte Number of
Observations Maximum® 75%*® Median® 25%"® Minimum®
Aluminum 75 2.66 9.24 9.00 8.79 7.02
(15,677) (10,301) (8,103) {6.568) (1,119)
Antimony 4 047 0.15 -0.36 -0.74 -0.94
(1.60) (1.16) (0.70) (0.48) {0.39)
Arsenic 74 3.83 2.15 1.70 1.39 0.18
(46.1) (8.58) (5.47) 4.01) (1.20)
Barium 75 . 529 4.70 4.51 4.17 2.64
(198) (110) (90.9) (64.7) (14.0)
Beryllium 70 3.18 2.48 1.67 -0.53 -1.77
(24.0) (11.9) (531 (0.59) (0.17)
Cadmium 41 227 0.99 0.74 0.26 -0.26
(5.68) (2.69) (2.10) (1.30) 0.77)
Calciumn 75 12.59 9.60 8.34 7.77 6.10
(293,608) (14,765) (4,188) (2,368) (446)
Chromium 74 5.55 322 217 2.48 0.99
(257) (25.0) (16.0) (11.9 (2.69)
Cobalt 75 3.40 226 1.90 1.72 0.18
[€]0X0)) (5.58) (6.69) (5.58) (1.20)
Copper 75 5.44 3.14 271 227 0.92
(230) (23.1) (15.0) (9.68) (2.51)
Cyanide 1 -0.34 NA NA NA NA
Q.71)
Iron 75 10.90 9.81 9.58 9.40 8.16
(54,176) (18,215) (14,472) (12,088) (3,498)
Lead 75 5.78 3.33 2.89 2.56 1.13
(324) 27.9) (18.0) (12.9) 3.10)
Magnesium 75 9.02 7.45 7.18 6.84 5.55
(8,267) (1,720) (1,313 (934) {257)
Manganese 74 7.90 6.37 5.86 5.58 3.22
(2,697) (584) (35D {265) (25.0)
Mercury 12 2.04 -1.36 -1.81 -2.30 -2.30
(7.69) (0.26) 0.16) 0.10) (0.10)
Nickel 72 4.44 3.22 277 2.56 1.65
(84.8) (25.0) (16.0) (12.9) (5.21)
Potassium 60 7.64 6.52 6.30 6.07 4.86
(2,080) (679) (545) (433) (129
Selenium 23 3.22 -0.30 -0.80 -1.14 -1.83
(25.0) (0.74) (0.45) (0.32) {0.16)




Table 2.3. (continued) -

Quartiles
Analyte Number of

Observations  Maximum® 75%*® Median" 25%"* Minimum"®

Silver 35 3.74 0.92 064 041 0.18
42.1) (2.51) (1.90) (1.51) (1.20)

Sodium 56 6.43 4.82 432 3.97 3.22

(620) (124) (75.2) (53.0) (25.0)

Thallium 13 034 -0.82 -1.20 -1.27 -1.39
(1.40) (0.44) (0.30) (0.28) (0.25)

Vanadium 75 . 4.25 3.33 3.09 2.89 0.83
(70.1) (27.9) (22.0) (18.0) (2.29)

Zinc 74 597 4.41 3.95 3.56 2.71

(392) (82.3) (51.9) (35.2) (15.0)

Notes:

NA indicates that a value was not available; the number of samples in which cyanide was detected was too
small too allow calculation of the these values.

* Values qualified with “R” were not included in this summary.

b The first value listed is the quartile for the distribution of the data transformed using the natural log
function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log observation for aluminum is 9.66. The untransformed value equal to

In 9.66 is 15,667. All untransformed values are in mg/kg.



Table 2.4. Number of observations and quartiles for inorganic analytes;
detected observations”; subsurface classification (greater than 1 foot below surface)

Quartiles
Analyte Number of
Observations Mazimum"” 75%* Median® 25%" Minimum®
Aluminum 662 10.67 8.95 852 7.90 5.07
(43,044) (7.708) (5,014) (2,657) (159)

Antimony 35 3.81 2.88 1.72 1.53 -0.11
(45.2) (17.8) (5.58) (4.62) {0.90)

Arsenic 586 374 1.36 0.83 0.26 -1.83
(42.1) (3.90) (2.29) (1.30) (0.16)

Barium 662 . 649 4.44 3.69 3.00 0.69
(659) (84.8) {40.0) (20.1) (1.99)

Beryllium 589 322 -0.36 -0.62 -0.89 -4.20
(25.0) {0.70) {0.54) (0.41) {0.01)

Cadmium 210 546 0.64 0.10 -0.58 -1.51
(235) {1.90) (1.11) (0.56) (0.22)

Calcium 659 12.37 7.29 6.88 6.41 0.54
(235,625) (1,466) (973) (608) (1.72)

Chromium 629 6.22 283 245 1.84 -0.71
(503) (16.9) (11.6) (6.30) 0.49)

Cobalt 578 4.23 2.01 1.59 1.13 -0.33
(68.7) (7.46) (4.90) (3.10) (0.72)

Copper 609 9.84 2.40 1.92 1.34 -0.08
(18,770) (11.0) (6.82) (3.82) (0.92)

Cyanide 6 0.10 -0.11 -0.14 -0.20 -1.14
(1.11) (0.90) (0.87) (0.82) {0.32)

Iron 662 11.49 9.74 9.39 895 6.30

(97,734) (16,983) (11,968) (7,708) (545)

Lead 655 7.06 2.32 1.95 1.44 -0.41
(1,164) (10.2) (7.03) (4.22) (0.66)

Magnesium 659 9.44 7.01 6.40 577 2.81

(12,582) (1,108) (602) (321 (16.7)

Manganese 659 9.00 5.60 4.86 3.78 0.53
(8,103) (270) (129) (43.8) (1.70)

Mercury 44 2.48 -1.64 -2.79 -3.07 -4.51
(11.9) (0.19) (0.06) {(0.05) {0.01)

Nickel 563 9.42 2.48 2.04 1.46 -0.08
(12,332) (11.9) (7.69) (4.31) (0.92)

Potassium 471 10.13 6.19 5.64 5.18 3.58

(25,084) (488) (281) (178) (35.9)

Selenium 82 -0.14 -0.79 -1.29 -1.71 -2.41
0.87) {0.45) (0.28) 0.18) {0.09)




Table 2.4. (continued) -
Quartiles
Analyte Number of
Observations  Maximum® 75%° Median" 25% " Minimum®
Silver 110 2.64 0.99 0.61 0.18 -1.14
(14.0) (2.69) (1.84) (1.20) (0.32)
Sodium 508 9.01 538 4.98 433 . 113
(8,185) (LAY))] (145) (75.9) (3.10)
Thallium 32 -0.89 -1.26 -1.45 -1.64 -1.77
(0.41) (0.28) 0.23 0.19) 0.17
Vanadium 652 « 423 322 2.86 2.46 0.00
(68.7) (25.0) (17.5) (11.7) {1.00)
Zinc 661 7.03 3.50 2.99 2.32 -0.19
(1,130) (33.1) (19.9) (10.2) (0.83)

Values qualified with “R” were not included in this summary.
The first value listed is the quartile for the distribution of the data transformed using the natural log
function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log observation for alurninum is 10.67. The untransformed value is equal

to 10.67 is 43,044. All untransformed values are in mg/kg.



Table 2.5. Five samples with highest reported values for inorganic analytes;
all observations; surface classification (0 to 1 foot below surface)

Analyte Identifiers" Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Aluminum In{Conc) 9.66 9.60 9.52 9.50 9.47
Sample ID 14176 14159 5103 14166 5053
Station ID UP003 H372 HO27 H351 Ho041
Location Hwy SWMU 7 5 mi NE of SWMU 97 SWMU 81
3584996 Plant
Antimony In{Conc) 2.56 2.56 2.56 2.56 2.54
Sample ID 5063 5058 5056 5053 13067
Station ID HO43 HO42 HO41 HO41 H219
Location SWMU 81 SWMU 81 SWMU 81 SWMU 81 SWMU 10
Arsenic In{Conc) 3.83 371 3.53 3.22 271
Sample ID 14166 14165 14167 14041 14040
Station ID H351 H3s51 H352 H262 H262
Location SWNMU 57 SWMU 97 SWMU 97 SWMU SWMU
2&3 2&3
Barium In(Conc) 5.29 5.27 5.25 5.09 5.08
Sample ID 14165 14167 14166 14041 14145
Station ID H35i1 H352 H351 H262 H362
Location SWMU 97 SWMU 97 SWMU 97 SWMU SWMU 30
2&3
Beryllium In(Conc) 3.18 3.18 3.04 3.04 2.89
Sampie ID 14159 14145 14166 14165 14164
Station ID H372 H362 H351 H351 H372
Location SWMU 7 SWMU 30 SWMU 97 SWMU 97 SWMU 7
Cadmium In(Conc) 227 1.87 1.86 1.72 1.28
Sample ID 14139 14050 5047 14167 14166
Station ID H364 H210 HO51 H352 H351
Location SWMU 30 SWMU 1 SWMU 1 SWMU 97 SWMU 97
Calcium In(Conc) 12.59 12.25 12.21 11.62 11.60
Sample ID 14016 14000 14020 14019 14102
Station ID H252 H255 H257 H257 H211
Location SWMU 13 SWMU 92 SWMU 11 SWMU 11 SWMU
T&30
Chromium In{Conc) 5.55 492 4.48 3.83 3.69
Sample ID 14090 5050 5037 14006 14159
Station ID H210 HO052 HO048 H251 H372
Location SWMU 1 SWMU 1 SWMU 33 SWMU 12 SWMLU 7
Cobalt In{Conc) 3.40 289 2.89 2.89 2.64
Sample ID 14158 14166 14165 14009 14131
Station ID H369 H351 H351 H254 UP002
Location SWMU 7 SWMU 97 SWMU 97 SWMU 7 Hwy 725
Copper In{Conc) 5.44 4.50 4.08 4.06 3.91
Sample ID 14090 14138 14165 14166 14139
Station ID H210 H373 H351 H351 H364
Location SWMU 1 SWMU 30 SWMU 97 SWMU 97 SWMU 30




Table 2.5. (continued)

Analyte Identifiers” Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Cyanide In{Conc) -0.15 -0.27 -0.31 -0.31 -0.34
Sample ID 5127 14167 1404] 14013 14090
Station ID HO37 H352 H262 H264 H210
Locaticn SWMU 80 SWMU 97 SWMU SWMU 5 SWMU 1
2&3
Iron In(Conc) 10.90 10.86 10.30 10.23 10.23
Sample ID 14041 14040 14145 14133 14159
Station ID H262 H262 H362 UP001 H372
Location SwMU SWMU SWMU 30 Hwy 358 SWMU 7
2&3 2&3
Lead In{Conc) 5.78 471 395 381 371
Sample ID 14090 14167 14020 14138 5099
Station ID H210 H352 H257 H373 HO27
Location SWMU 1 SWMU 97 SWMU 11 SWMU 30 5mi NE of
Plant
Magnesium In{Conc) 9.02 895 8.57 8.53 8.51
Sample ID 14167 14016 14102 14020 14000
Station ID H3s52 H252 H211 H257 H255
Location SWMU 97 SWMU 13 SWMU SWMU 11 SWMU 92
7 &30
Manganese In(Conc) 7.90 7.28 7.16 7.06 6.75
Sample ID 14131 14175 5087 14158 5096
Station ID UP002 UPQ05 HO23 H369 HO30
Location Hwy 725 Hwry 60+ Woodville SWMU 7 5 mi NW of
Kelly Rd Rd Plant
Mercury In(Conc) 2.04 0.92 -1.11 -1.61 -1.61
Sample ID 14050 14140 14041 14067 14101
Station ID H210 H365 H262 H331 H212
Location SWMU 1 SWMU 30 SwMU SWMU 81 SWMU
2&3 7 &30
Nickel In{Conc) 4.44 4.19 4.16 408 3.97
Sample ID 14090 14143 5050 14140 14138
Station ID H210 H361 HO052 H365 H373
Location SWMU 1 SWMU 30 SWMU 1 SWMU 30 SWMU 30
Potassium In(Conc) 7.64 7.53 7.13 6.98 6.84
Sample ID 14166 14165 5103 14167 14016
Station ID H351 H351 HO027 H352 H252
Location SWMU 97 SWMU 97 5 mi NE of SWMU 97 SWMU 13
Plant
Selenivm In{Conc) 322 1.06 0.96 0.00 0.00
Sample ID 14167 14166 14165 5063 5058
Station ID H352 H351 H351 11043 Ho42
Location SWMU 97 SWMU 97 SWMU 97 SWMU 81 SWMU 81

i
i



Table 2.5, (continued) -

Analyte Identifiers* Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Silver In(Conc) 3.74 1.57 1.41 1.19 1.10
Sarnple ID 14090 14003 14167 14041 14140
Station ID H210 H253 H352 H262 H262

Location SWMU 1 SWMU 30 SWMU 97 SWMU SWMU

2&3 2&3
Sodium In{Conc) 6.43 6.26 5.84 5.76 5.74
Sample ID 14165 14047 14041 5127 5096
Station ID H351 H261 H262 HO37 HO30

Location SWMU 97 SWMU SWMU SWMU 80 5 mi NW of
2&3 2&3 Plant
Thallium In(Conc) 230 0.34 0.26 0.26 0.18
Sample ID 14000 14166 14041 14040 14029
Station ID Hass5 H351 H262 H262 H256

Location SWMU 92 SWMU 97 SWMU SwMU SWMU 92

2&3 2&3

Vanadium In(Conc) 4.25 4.11 4.06 3.74 3.64
Sample ID 14166 14165 14167 14090 14169
Station ID H3s1 H351 H352 H210 H354

Location SWMU 97 SWMU 97 SWMU 97 SWMU 1 SWMU 100
Zinc In(Conc) 5.97 5.96 5.43 5.28 5.04
Sample ID 14090 14020 14167 14019 14138
Station ID H210 H257 H352 H257 H373

Location SWMU 1 SWMU 11 SWMU 97 SWMU 11 SWMU 30

Sample IDs, Station IDs, and Locations taken from CH2M Hill (1991 and 1992).



Table 2.6. Five samples with highest reported values for inorganic analytes;
all observations; subsurface classification (greater than 1 foot below surface)

Analyte Identifiers Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Aluminum In{Conc)" 10.67 10.62 10.54 10.49 9.86
Sample ID® 14193 14192 14194 14191 14189
Station ID* TPOO3 TPOO3 TPOO3 TP0OO03 TP002
Depth? 10 8 10 6 5
Location® Test Pit 3f TestPit 3 TestPit 3 TestPit 3 TestPit 2
Antimony In{Conc) 3.81 3.26 3.09 3.04 3.04
Sample ID 14192 14191 14194 13152 13005
Station ID TP0OO3 TP0OO3 TPOO3 H210 MW172
Depth 8 6 10 20 5
Location Test Pit 3 Test Pit 3 Test Pit 3 SWMU 1 North of
‘ C-745-C
Arsenic In(Conc) 3.74 2.93 2.89 2.77 2.7
Sample ID 14192 13002 14191 14194 5074
Station ID TP0O3 MWI171 TP0OO3 TPOO3 Ho55
Depth 8 5 6 10 2
Location Test Pit 3 East of TestPit 3 Test Pit 3 SWMU 79
C-745-C
Barium In(Congc) 6.49 6.45 6.23 6.01 5.96
Sample ID 14192 14194 14191 14193 14189
Station ID TPOO3 TPOO3 TPOO3 TPOO3 TP0OO2
Depth 8 10 6 10 4
Location Test Pit 3 Test Pit 3 Test Pit 3 Test Pit 3 TestPit 2
Beryllium In{Conc) 3.22 283 2.48 0.96 0.79
Sample ID 14184 14182 14183 4274 13152
Station ID H380 H381 H382 MWO097 H210
Depth 6 6 4 48 20
Location SWMU 26 SWMU 26 SWMU 26 Northeast of SWMU 1
Plant
Cadmium In(Conc) 546 5.00 432 4.03 2.55
Sample ID 14192 14194 14191 14193 13027
Station ID TPOO3 TP0OO3 TPOO3 TPOO3 MW175
Depth 8 10 6 10 15
Location Test Pit 3 TestPit 3 Test Pit 3 Test Pit 3 SWMU 47
Caleium In(Conc) 12.37 11.88 11.70 11.64 11.48
Sample ID 5071 5077 5001 14184 14018
Station ID H054 HO056 HO13 H380 H252
Depth 2 2 2 6 6
Location SWMU 79 SWMU 79 North plant SWMU 26 SWMU 13
boundary
Chromium In(Conc) 6.22 5.97 5.91 5.82 5.08
Sample ID 14192 14191 14194 14193 4345
Station ID TPOO3 TPOO3 TP0O3 TP0OO3 Hoo2
Depth 8 6 10 10 67
Location Test Pit 3 Test Pit 3 Test Pit 3 Test Pit 3 SWMU

2&3




Table 2.6. (continued)
Analyte Identifiers Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Cobalt In{Conc) 4.23 4,14 3.91 3.87 3.71
Sample ID 14191 14192 14194 4401 14031
Station ID TP0OO3 TP0O3 TP0O3 HO10 H256
Depth 6 8 0 60 6
Location TestPit 3 Test Pit 3 Test Pit 3 SWMU 30 SWMU 92
Copper In{Conc) 9.84 9.75 9.55 9.02 5.16
Sample ID 14192 14191 14194 14193 14186
Station ID TPOO3 TPOO3 TP0O3 TP0O3 TPOO1
Depth 8 6 10 10 5
Location Test Pit 3 Test Pit 3 Test Pit 3 Test Pit 3 Test Pit 1
Cyanide In(Conc) 0.34 0.26 0.18 0.18 0.18
Sample ID 4130 4095 5067 4219 4218
Station ID MW122 MW121 HO053 Hoo9 HOG9
Depth 157 192 2 38 32
Location East of plant Northwestof  SWMU 79 SWMU | SWMU 1
plant
Iron In(Conc) 11.49 11.46 11.22 10.82 10.77
Sample ID 14192 14191 14154 14193 13059
Station ID TP0O3 TPGO3 TP0O03 TP0O3 H219
Depth 8 6 10 10 30
Location Test Pit 3 Test Pit 3 Test Pit 3 TestPit 3 SWMIJ 10
Lead In(Conc) 7.06 6.90 6.70 6.23 6.22
Sample ID 14194 14192 14191 14189 14193
Station ID TPOO3 TPOO3 TPOO3 TP0O2 TPO03
Depth 10 8 6 5 10
Loecation Test Pit 3 TestPit 3 Test Pit 3 Test Pit 2 TestPit 3
Magnesium In(Conc) 9.44 8.73 8.60 8.52 B.43
Sampie ID 5071 14018 5077 14192 5067
Station ID HO054 H252 HO056 TP003 HO053
Depth 2 6 2 8 2
Location SWMU 79 SWMU 13 SWMU 79 TestPit 3 SWMU 79
Manganese In{Conc) 9.00 8.14 7.98 7.73 7.72
Sample ID 14189 14031 13104 14152 14005
Station ID TPOO2 H256 H225 TP0O3 H253
Depth 5 6 5 8 6
Location TestPit 2 SWMU 92 SWMU 4 Test Pit 3 SWMU 30
Mercury In(Conc) 2.48 0.06 -0.51 -0.62 -0.71
Sample ID 14183 13353 14189 4266 13129
Station ID H382 H221 TPOO2 MWO097 H203
Depth 4 5 5 ' 6 65
Location SWMU 26 SWMU 2 Test Pit 2 Northeast of SWMU 91
Plant
Nickel « In(Conc) 9.42 9.40 9.05 8.49 5.58
Sample ID 14191 14152 14194 19193 14184
Station ID TPOO3 TPOG2 TP003 TPOO3 H380
Depth 6 8 10 10 6
Location Test Pit 3 Test Pit 3 Test Pit 3 Test Pit 3 SWMU 26




Table 2.6. (continued) -

Analyte Identifiers Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Potassium In(Conc) 10.13 10.04 976 9.23 8.10
Sample ID 14192 14191 14194 14193 13339
Station ID TPOO3 TPOO3 TP0O3 ) TPOO3 H206
Depth 8 6 10 10 100
Location Test Pit 3 Test Pit 3 TestPit 3 TestPit 3 SWMU 11
Selenium In(Conc) 1.34 0.99 0.79 0.74 0.74
Sample ID 4236 4238 4240 4242 4239
Station ID HO004 H004 H004 HO006 HO004
Depth 50 56 70 6 64
Location SWl'VIU 18 SWMU 18 SWMU 18 SWMU 17 SWMU 18
Silver In{Conc) 2.64 2.22 2.16 2.03 201
Sample ID 13149 14194 14191 13361 14186
Station ID H210 TPOO3 TPOO3 H221 TPOO1
Depth 5 10 6 40 5
Location SWMU 1 Test Pit 3 Test Pit 3 SWMU 2 Test Pit 1
Sodium In(Conc) 9.01 8.81 8.48 7.95 6.78
Sample ID 14192 14191 14194 14193 13152
Station ID TPOO3 TPQO3 TPOO3 TPQO3 H210
Depth 8 6 10 10 20
Location TestPit 3 Test Pit 3 TestPit 3 Test Pit 3 SWMU 1
Thallium in(Conc) 2.40 2.30 2.26 2.24 2.23
Sample ID 14008 14045 13123 14046 13133
Station ID H251 H263 MWI181 H263 H208
Depth 6 4 10 6 10
Location SWMU 12 SWMU 5 SWMU SWMU 5 SWMU 1
9& 10
Vanadium In(Conc) 4.23 4.16 4.06 3.93 3.88
Sample ID 13152 13348 4407 13012 13016
Station ID H210 H214 HO11 MW169 MW163
Depth 20 30 12 5 55
Location SWMU 1 SWMU 4 SWMU North of SWMU 99
7 &30 C-745-C
Zine in(Conc) 7.03 7.02 7.02 6.68 5.76
Sample ID 14192 14194 14191 14193 5077
Station ID TPOO3 TPOO3 TPOO3 TPOO3 HO36
Depth 8 10 6 10 2
Location TestPit 3 Test Pit 3 Test Pit 3 Test Pit 3 SWMU 79

Natural log of the analytes concentration in the sample.

The sample identifier used in either the Phase I or Phase II Site Investigation (CH2M Hill 1991 and 1992).
The sampling location identifier used in either the Phase I or Phase II Site Investigation (CH2M Hill 1991
and 1992).

Lower most depth, in feet, of sampled interval.

Solid Waste Mangement Unit, Area of Concern, or other description of the area from which the sample
was taken.

Sample taken from test pit excavation at SWMU 7 during the Phase II Site Investigation.



Table 2.7. Maximum detected values in Site Investigation data sef, maximum background values
reported in Moore 1995, and maximuom background values selected

Maximum Detected Reported in Selected Values
Analyte Values Moore (1995)
Surface Subsurface Surface Subsurface Surface Subsurface
Soil _ Soil Soil Soil Soil _Soil
Aluminum 15,700 43,100 18,000 18,000 : 15,700 17,300
Antimony 1.6 45.0 45 21 0.84 20.9
Arsenic 46.0 42.0 20 20 12.0 18.7
Barium 198 657 360 360 198 341
Beryllium 24 25.0 25 26 18.0 2.6
Cadmium 9.7 235 12 56 26 56
Calcium 293,000 236,000 293,000 236,000 293,000 236,000
Chromium 258 505 160 160 16.0 112
Cobalt 30.0 69 70 70 14.0 16.0
Copper 231 18,700 70 63 19.0 61.5
Cyanide (CN") 0.7 14 NR NR NA NA
Iron 54,000 97,600 29,100 52,000 27,700 47,400
Lead 323 1,160 40 130 38.0 119
Meagnesium 8,250 12,600 12,600 3,250 8,250 3,250
Manganese 2,700 8,090 3,400 2,900 2,700 1,920
Mercury 7.7 12.0 25 25 033 042
Nickel 85.0 12,300 100 100 21.0 84.7
Potassium 2,080 25,000 2,000 2,000 1,870 1,640
Selenium 25.0 0.9 4 4 0.98 0.87
Silver 420 14.0 10 10 2.3 3.8
Sediwm 620 8,170 600 200 344 404
Sulfide NA NA NR NR NA NA
Thallivm 1.4 0.4] NR NR 0.44 0.41
Tin NA NA NR NR NA NA
Vanadium 70.0 68.9 70 70 38.0 68.9
Zinc 390 1,130 110 190 65.0 190

Notes:
NA indicates that information required to estimate the parameter was not avaiiable..
NR indicates that a value was not reported in Moore (1995).



Table 2.8. Number of observations and quartiles for inorganic analytes;
all observations"; reduced data set; surface classification (0 to 1 foot below surface)

Quartiles
Analyte Number of
Observations Maximum® 75% * Median® 25% © Minimum*
Alurninum 73 9.52 9.24 8.99 8.79 7.02
(13,630) (10,301) (8.022) (6,568) (1,119)
Antimony 27 -0.17 -0.99 -1.05 -1.05 -1.11
(0.84) 0.37) (0.35) (0.35) (0.33)
Arsenic 69 248 1.96 1.67 1.34 -1.43
(11.9) (7.10) (5.31) (3.82) (0.24)
Barium 75 - 5.29 4.70 451 4,17 2.64
(198) (110) (90.9) 64.7) (14.0)
Beryllium 71 2.89 2.40 0.13 -0.60 -1.77
(18.0) (11.0) (0.88) (0.55) (.17
Cadmium 60 0.96 0.53 -0.02 -0.25 -0.56
(2.61) (1.70) (0.98) (0.78) (0.57)
Calcium 74 12.25 9.57 8.34 7.77 6.10
(208,981) (14,328) (4,188) (2,368) (446)
Chromium 42 2.77 2.64 2.52 2.29 0.96
(16.0) (14.0) (12.4) (9.87) (2.61)
Cobalt 71 2.64 2.16 1.89 1.70 0.18
(14.0) (8.67) (6.62) (5.47) (1.20)
Copper 49 2.94 2.64 2.48 2.12 0.92
(18.9) (14.0) (11.9) (8.33) @51
Cyanide NA NA NA NA NA NA
Iron 72 10.23 9.77 9.57 9.38 8.16
(27,723) (17,501) (14,328) (11,849) (3,498)
Lead 66 3.64 3.09 2.86 2.56 1.13
(38.1) (22.0) (17.5) (12.9) (3.10)
Magnesium 75 2.02 7.50 7.19 6.84 5.55
(8.267) (1,808) (1,326) (934) (257)
Manganese 75 7.90 6.39 5.86 5.58 3.22
(2,697) (596) (351) (265) (25.0)
Mercury 73 -1.11 -2.21 -2.30 -2.30 -3.77
(0.33) (.11 (0.10) (0.10) (0.02)
Nickel 48 3.04 27 2.64 2.26 1.65
(20.9) (15.0) (14.0) (9.58) (5.21)
Potassium 74 7.53 6.41 6.22 5.97 470
(1,863) (608) (503) (392) (110)
Selenium 66 -0.62 -0.69 -1.20 -2.12 -2.21
(0.98) (0.50) (0.30) (0.12) (0.11)




Table 2.8. (continued)

Quartiles
Analyte Number of

Observations Maximum® T5% ¢ Median® 25%°¢ Minimum*®

Silver 61 0.83 0.74 0.41 0.10 -0.71
(2.29) 2.10) (1.51) (1.1 (0.49)

Sodium 73 5.84 4.71 4.26 391 3.22

(344) (111) (70.8) {49.9 (25.0)

Thallium 35 -0.82 -1.35 -1.43 -1.47 -1.51
(0.44) (0.26) 0.24) (0.23) (0.22)

Vanadium 71 + 3.64 3.30 3.09 2.89 0.83
(38.1) (27.1} (22.0) (18.0) (2.2%9)

Zinc 51 4.17 395 371 3.47 271

647 (319 (40.9) (32.1) (15.0)

Values qualified with “R” were not included in this summary.

Values shown are for the data set in which all values greater than the selected maximum background are

deleted.

The first value listed is the quartile for the distribution of the date transformed using the natural log
function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log observation for aluminum is 9.66. The untransformed value equal to

9.52 15 13,630. All untransformed values are in mg/kg.



Table 2.9. Number of observations and quartiles for inorganic analytes; all observations®; reduced
data set"; subsurface classification (greater than 1 foot below surface)

Quartiles
Analyte Number of
Observations Maximum® T5% °© Median® 25% ¢ Minimum*
Aluminum 647 9.76 8.93 8.49 7.89 5.07
(17,327) (7,555) (4.866) (2,670) (159)
Antimony 521 3.04 2.02 1.53 1.27 -0.94
(20.9) (7.54) (4.62) (3.56) {0.39)
Arsenic 648 2.93 1.24 0.69 -0.11 -1.83
(18.7) (3.46) (1.99) {0.90) (0.16)
Barium - 647 <583 442 3.66 2.95 0.69
(340) (83.1) {38.9) (19.1) (1.99)
Beryllium 645 0.96 -0.37 -0.65 -0.89 -5.30
2.61) (0.69) (0.52) ©041) (0.005)
Cadmium 642 1.72 -0.09 -0.24 -0.36 -2.04
(5.58) {0.91) (0.79) (0.70) 0.13)
Calcium 648 12.37 7.27 6.87 6.39 0.54
(235,626} (1,437 (963) (596) (1.72)
Chromium 647 472 2.79 2.40 1.65 -0.73
(112) (16.3) (11.0) (5.21) {0.48)
Cobalt 630 277 1.89 1.48 0.99 -0.54
(16.0) (6.62) (4.39) (2.69) (0.58)
Copper 647 4.12 2.30 1.82 1.22 -0.45
(61.6) (9.97) 6.17) (3.39) (0.64)
Cyanide NA NA NA NA NA NA
Iron 648 10.77 9.73 938 8.94 6.30
(47,572) (16,815) (11,849 (7,631) (545)
Lead 647 478 2.30 1.93 1.41 -0.73
(119) (9.98) (6.89) 4.10) (0.48)
Magnesium 643 8.09 6.98 6.37 572 2.81
(3,262) {1,075) (584) (305) (16.6)
Manganese 645 7.56 5.51 483 3.75 0.53
(1,920) (247 (125) (42.5) (1.70)
Mercury 637 -0.88 -2.14 -2.30 -2.83 -4.61
0.41) (0.12) (0.10) (0.06) (0.01)
Nickel 645 4.44 240 2.03 141 -0.17
(84.8) (11.0) (7.61) (4.10) (0.84)
Potassium 647 7.40 5.99 5.52 5.11 3.58
(1,636) (399) (250) (166) (35.9)
Selenium 606 -0.11 -0.84 -1.20 -1.58 -2.45
(0.90) (0.43) (0.30) (0.21) (0.09)




Table 2.9. (continued) -

Quartiles
Analyte Number of
Observations Maximum® 75% © Median® 25%°© Minimum®

Silver 643 1.34 0.26 -0.04 -0.26 -1.27
(3.82) (1.30) (0.96) {0.77) (0.28)

Sodium 626 6.00 543 5.11 4.41 1.13
(403) (228) (166) (B2.3) (3.10)

Thallium 279 -0.89 -1.05 -1.56 -1.71 -1.83
(0.41) (0.35) 0.21) (0.18) (0.16)

Vanadium 648 423 3.22 2.84 2.42 -0.34
(68.7) (25.0) (17.1) (11.2) 0.7

Zinc 647 5.25 348 2,94 2.30 -0.19
(191) (32.5) (189 (10.0) (0.83)

b

Values qualified with “R” were not included in this summary.
Values shown are for the data set in which all values greater than the selected maximum background are
deleted.
The first value listed is the quartile for the distribution of the data transformed using the natural log
function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log cbservation for aluminum is 9.76. The untransformed value is equal

to 10,67 is 17,327. All untransformned values are in mg/kg.



Table 2.10. Number of observations and quartiles for inorganic analytes;
detected observations®; reduced data set®; surface classification (0 to 1 foot below surface)

Quartiles
Analyte Number of
Observations Maximum® 75% * Median® 258% ¢ Minimom*
Aluminm 73 9.52 924 8.99 8.79 702
(13,630) (10,301} (8,022) {6,568) (1,119
Antimony 3 -0.17 NA -0.54 NA -0.94
(0.84) (0.58) (0.39)
Arsenic 68 2.48 1.97 1.68 1.35 0.18
(11.9) (7.17) (537 (3.86) (1.20)
Barium 75 <529 470 451 4.17 2.64
(198) (110) (90.9) (64.7) (14.0)
Beryilium 66 2.89 2.40 0.00 -0.54 -1.77
(18.0) (11.0) (1.00) (0.58) (0.17)
Cadmium 30 0.96 0.74 0.53 0.18 -0.26
(2.61) 2.10) (1.70) (1.20) (0.77)
Calcium 74 12.25 9.57 8.34 7.77 6.10
(208,981) (14,328) (4,188) (2,368) (446)
Chromium 41 2.7 2.64 2.56 2.40 0.99
(16.0) (14.0) (12.9) (11.0) (2.69)
Cobalt 71 2.64 2.16 1.89 1.70 0.18
(14.0) (B.67) (6.62) (5.47) (1.20)
Copper 49 2.94 264 2.48 2.12 0.92
(18.9) (14.0) (11.9) (8.33) (250
Cyanide NA NA NA NA NA NA
Iron 72 10.23 9.77 9.57 9.38 8.16
(27,723) (17,501} (14,328) (11,849 (3,498)
Lead 66 3.64 3.09 2.86 2.56 113
(38.1) (22.00 {17.5) {12.9) (3.10)
Magnesium 74 9.02 7.45 7.18 6.84 5.55
(8,267 (1,808) (1,313) (934) (257)
Manganese 74 7.90 6.37 5.86 5.58 322
(2,697) (584) (35D (265) (25.0)
Mercury 10 -1.11 -1.61 -1.90 -2.30 -2.30
(0.33) 0.20) (0.15) (0.10) (0.10)
Nickel 45 3.04 27N 2.64 2.40 1.65
(20.9 (15.0) (14.0) (11.0) (5.21)
Potassium 59 7.53 6.51 6.30 6.06 4.86
(1,863) (672) (545) (428) {129}
Seleniumn 20 -0.02 -0.69 -0.83 -1.17 -1.83
(0.98) (0.50) (0.44) (03D (0.16)




Table 2,10, (continued) -

Quartiles
Analyte Number of

Observations Maximum® 75% ¢ Median® 25% °© Minimum*®

Silver 24 0.83 0.64 0.47 0.37 0.18
(2.29) (1.90) (1.60) (1.45) (1.20)

Sodium 54 5.84 4.78 4.30 3.97 322

(344) (119) 737 (53.0) (25.0)

Thallium 10 -0.82 -0.99 -1.26 -1.35 -1.39
(0.44) (0.37) {0.28) {0.26) (0.25)

Vanadium 71 < 3.64 3.30 3.09 2.89 0.83
(38.1 27.1) (22.0) (18.0) (2.29)

Zinc 50 4.17 395 3.70 3.47 2.71

(64.7) (51.9) (40.4) (32.1) (15.0)

Notes:

NA indicates that a value was not available; the number of samples in which cyanide was detected was too
small to calculate these values.

. Values qualified with “R” were not included in this summary.
v Values shown are for the data set in which all values greater than the selected maximum background are

deleted.

The first value listed is the quartile for the distribution of the data transformed using the natural log

function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log observation for aluminum is 9.52. The untransformed value equal to

9.52 is 13,630. All untransformed values are in mg/kg.



Table 2.11. Number of observations and quartiles for inorganic analytes; detected observations®;

reduced data set®; subsurface classification (greater than 1 foot below surface)

Quartiles
Analyte Number of
Observations Maximum® T5% € Median® 25%° Minimum*
Aluminum 647 9.76 8.93 849 7.89 5.07
(17,327) (7,555) (4,866) {2.670) (159
Antimony 30 3.04 2.03 1.67 1.50 -0.11
(20.9) {7.61) (5.31) (4.48) (0.90)
Arsenic 572 293 1.28 0.79 0.26 -1.83
(18.7) (3.60) {2.20) (1.30) {0.16)
Barium 647 . 583 4.42 3.66 2.95 0.69
(340) (83.1) (38.9) {19.1) (1.99
Beryllium 573 0.96 -0.36 -0.62 -0.89 -4.20
(2.61) {0.70) (0.54) 0.4 {0.01)
Cadmium 196 1.72 0.53 0.00 -0.62 -1.51
(5.58) (1.70) (1.00) (0.54) 0.22)
Calcium 645 12.37 7.27 6.87 6.39 0.54
(235,626) (1,437) (963) (596) (1.72)
Chromium 614 472 2.83 241 1.81 -0.71
(112) (16.9) (11.1) 6.11) 0.49)
Cobealt 546 271 1.95 1.57 1.10 -0.33
(16.0) (7.03) (4.81) (3.00) (0.72)
Copper 594 412 2.40 1.90 1.34 -0.08
(61.6) (11.0) (6.69) (3.82) (0.92)
Cyanide NA NA NA NA NA NA
Iron 648 10.77 9.73 9.38 8.94 6.30
47,572 (16,815) (11,849) (7,631) {545)
Leed 640 4.78 2.30 1.93 142 -0.42
(119) (5.98) (6.89) (4.14) {0.66)
Magnesium 640 8.09 6.98 6.37 5.73 281
(3.262) (1,075) (584) (308) (16.6)
Manganese 642 7.56 5.52 4.83 375 0.53
(1,920) (250) (125) (42.5) (1.70)
Mercury 36 -0.88 -2.67 -2.86 -3.16 -4.51
(041) 0.07) (0.06) {0.04) {0.01)
Nickel 546 4.44 248 2.00 1.46 -0.08
(84.8) (11.9) (7.39) (4.31) (0.92)
Potassium 456 7.40 6.14 5.62 5.16 3.58
(1,636) (464) (276) (174) (35.9)
Seleniumn 77 -0.14 -0.78 -1.24 -1.77 -241
(0.87) (0.46) (0.29) 0.17) (0.09)




Table 2.11. (continued) -

Quartiles
Analyte Number of
Observations Maximum® 75% © Median® 25%° Minimum®

Silver 99 134 0.92 0.53 0.18 -1.14
(6.82) (2.51) (1.70) (1.20) (0.32)

Sodium 480 6.00 535 4.95 4.33 1.13
(403) 211) (141) (75.9) (3.10)

Thallium 32 -0.89 -1.26 -1.45 -1.64 -1.77
0.41) (0.28) (0.23) (0.19) (0.17)

Vanadium 638 . 4.23 3.22 2.84 245 0.00
(68.7) (25.0) {17.1) (11.6) (1.00)

Zine 646 525 3.48 2.94 2.30 -0.19
(191) (32.5) (18.9) (10.0) (0.83)

2 Values qualified with “R” were not included in this summary.

b Values shown are for the data set in which all values greater than the selected maximurn background are

deleted.

The first value listed is the quartile for the distribution of the data transformed using the natural log

function. The second value, in parenthesis, is the untransformed equivalent of the natural log. For
example, the maximum natural log observation for aluminum is 9.76. The untransformed value is equal

to 9.76 is 17,327. All untransformed values are in mg/kg.



Table 2.12, Five samples with highest reported values for inorganic analytes;

all observations; reduced data set; surface classification (0 to 1 foof below surface)

Analyte Identifiers" Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Aluminum In{Conc) 9.66 9.60 9.52 9.50 9.47
Sample ID 14176 14159 5103 14166 5053
Station ID UP003 H372 HO27 . H351 HO41
Location Hwy SWMU 7 5 mi NE of SWMU 97 SWMU 81
358+996 Plant
Antimony In(Conc) -0.17 -0.55 -0.94 -0.97 -0.97
Sample ID 14166 14167 14131 14130 14169
Station ID H351 H352 UP002 UP004 H354
Location SWMU 97 SWMU 97 Hwy 725 Hwy SWMU 100
996+1420
Arsenic In(Conc) 2.48 2.48 2.40 230 2.29
Sample ID 14131 14176 14036 14169 5053
Station ID UP002 UP003 H265 H354 Ho41
Location Hwy 725 Hwy SWMU 95 SWMU 100 SWMU 81
358+996
Barium In(Conc) 5.29 527 5.25 5.09 5.08
Sample ID 14165 14167 14166 14041 14145
Station ID H351 H352 H351 H262 H362
Location SWMU 97 SWMU 97 SWMU 97 SWMU SWMU 30
2&3
Beryllium In{Conc) 2.89 2.89 2.83 2.83 211
Sampie ID 14133 14164 14157 14176 14158
Station ID UP001 H372 H371 UP003 H369
Location Hwy 358 SWMU 7 SWMU 7 Hwy SWMU 7
358+996
Cadmium In{Conc) 0.96 0.96 0.88 0.88 0.88
Sample ID 14164 14133 14176 14169 14157
Station ID H372 UPODi1 UP003 H354 H371
Location SWMU 7 Hwy 358 Hwy SWMU 100 SWMU 7
358+998
Calcium In{Conc) 12.59 12.25 12.21 11.62 11.60
Sample ID 14016 14000 14020 14019 14102
Station ID H252 H255 H257 H257 H211
Location SWMU 13 SWMU 92 SWMU 11 SwWMU 11 SWMU
7 &30
Chromium In{Conc) 277 2.77 277 2.77 277
Sample ID 5040 5127 14100 14146 14175
Station ID HO045 HO037 H213 H363 UP003
Location North of SWMU 80 SWMU SWMU 30 Hwy
C-745-C 7 &30 60+Kelly Rd
Cobalt In(Conc) 264 2.64 2.56 2.56 2.40
Sample ID 1413} 14026 14047 14145 14041
Station ID UP002 H258 H261 H362 H262
Location Hwy 725 SMWU ] SWMLU SWMU SWMU
2&3 2&3 2&3




Table 2.12. (continued)

Analyte Identifiers® Sample 1 Sample 2 Sample 3 Sample 4 Sample §
Copper In{Conc) 294 2.89 2.89 2.83 2717
Sample ID 5099 14102 14164 14145 5096
Station ID HO027 H2I11 H372 H362 HO30
Location 5 mi NE of SWMU SWMU 7 SWMU 30 5 mi NW of
plant 7&30 plant
Cyanide In(Conc) NA NA NA NA NA
Sample ID
Station ID
Location
Iron In{Conc) 10.23 10.23 10.16 10.12 10.02
Sample ID 14133 14159 5056 5053 14176
Station ID UP001 H372 HO41 Ho41 UP003
Location Hwy 358 SWMU 7 SWMU 81 SWMU 81 Hwy
358+996
Lead In{Conc) 3.04 3.58 3.58 3.56 3.50
Sample ID 5093 5040 5103 5087 14103
Station ID H029 HO049 HO027 HO023 H211
Location Smi SW SWMU 33 5 mi NE of Woodville SWMU
of plant plant Rd 7 & 30
Magnesium In(Conc) 9.02 8.95 8.57 8.53 851
Sample ID 14167 14016 14102 14020 14000
Station ID H352 H252 H211 H257 H255
Location SWMU 97 SWMU 13 SWMU SWMU 11 SWMU 92
7 &30
Manganese In{Conc) 7.90 7.28 7.16 7.06 6.75
Sample [D 14131 14175 5087 14158 5096
Station ID UP002 UP005 H023 H349 HO30
Location Hwy 725 Hwy 60+ Woodville SWMU 7 5 mi NW of
Kelly Rd Rd Plant
Mercury In{Conc) -1.11 -1.61 -1.61 -1.61 -1.71
Sample ID 14041 14100 14101 14167 5050
Station ID H262 H213 H212 H352 HO052
Location SWMU SWMU SWMU SWMU 97 SWMU 1
2&3 7 & 30 7 & 30
Nickel In{Conc) 3.04 3.04 304 3.00 2.89
Sample ID 14003 14159 14176 14158 14175
Station ID H253 H372 UP003 H369 UP005
Location SWMU 30 SWMU 7 Hwy SWMU 7 Hwy
3584996 60+Kelly Rd
Potassium In(Conc) 7.53 7.13 6.98 6.84 6.79
Sample ID 14165 5103 14167 14016 14176
Station ID H351 H027 H352 H252 UP003
Location SWMU 97 5 mi NE of SWMU 97 SWMU 13 Hwy
Plant 3584996




Table 2.12. (continued) -

Analyte Identifiers" Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Selenium In{Cenc) -0.02 -0.22 -0.22 -0.22 <022
Sample ID 14090 5090 5096 5099 5105
Station ID H210 HO24 HO30 ) Ho027 HO028
Location SWMU 1 Woodville & SmiNWof  5miNEof 5 mi SE of
Metropolis plant plant plant
LakeRd
Silver In{Conc) 0.83 0.83 0.83 0.83 0.83
Sample ID 5058 5037 5084 5090 5096
Station ID HO42 Ho42 Ho26 HO24 HO30
Location SWMU 81 SWMU 81 Ogden SWofplant  5mi NWof
‘ Landing Rd plant
Sodium In(Conc) 5.84 5.76 5.74 5.62 5.55
Sample ID 14041 5127 5096 14040 14166
Station ID H262 H037 HO030 H262 H351
Location SWMU SWMU 80 5 mi NW of SWMU SWMU 97
2&3 Plant 2&3
Thallium In(Conc) -0.82 -0.87 -0.99 -1.02 -1.20
Sample ID 14176 14175 14090 10367 14133
Station ID UP003 UP005 H210 H219 UP00!
Location Hwy Hwy SWMU 1 SWMU 10 Hwy 358
358+996 60+Kelly Rd
Vanadium In{Conc) 3.64 3.64 3.61 3.58 3.56
Sample ID 5103 14169 14176 14100 14175
Station ID H027 H354 UP003 H213 UP005
Location SmiNEof SWMU 100 Hwy SWMU Hwy
plant 358+996 7 & 30 60+Kelly Rd
Zinc in(Conc) 4.17 417 4.14 4.13 4.13
Sample ID 5096 5099 14044 5034 14144
Station ID Ho30 Ho27 H263 H047 H361
Location SmiNWof 5miNEof SWMU 5 SWMU 33 SWMU
plant plant 7 &30
Notes

NA indicates that data were not derived. Background for cyanide was not determined because cyanide is not
expected to be naturally ocourring at the PGDP.

B Sample IDs, Station [Ds, and Locations taken from CH2M Hill (1991 and 1992).



Table 2.13. Five samples with highest reported values for inorganic analytes; all observations;
reduced data set; subsurface classification (greater than 1 foot below surface)

Analyte Identifiers Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Aluminum In{Conc)* 9.76 9.69 9.66 9.64 9.60
Sample ID* 4057 13152 4451 13104 14182
Station ID® MWi21 H210 MWI32 H225 H381
Depth* 44 20 6 5 6
Location® NW of plant SWMU 1 NE of plant SWMU 4 SWMU 26
Antimony In{Conc) 3.04 3.04 3.01 2.97 2.97
Sample ID 13152 13005 13021 13062 13030
Station ID H210 MW172 MW172 MWI183 MW175
Depth 20 5 5 20 30
Location SWMU 1 North of North of SWMU 8 SWMU 47
‘ C-745-C C-745-C
Arsenic In(Conc) 2.93 271 2.54 2.40 240
Sample ID 13002 5074 13249 4123 4432
Station ID MWI71 HOS5 H202 MW122 Ho12
Depth 5 2 5 122 12
Location East of SWMU 79 SWMU 91 East of plant SWMU 7
C-745-C
Barium In{Conc) 5.83 579 573 5.67 5.66
Sample ID 4401 14031 4374 13269 13104
Station ID Ho10 H256 HGO08 H227 H225
Depth 60 6 56 15 5
Location SWMU 30 SWMU 92 SWMU 3 SWMU 4 SWMU 4
Beryllium In{Conc) 0.96 0.79 0.64 0.59 0.53
Sample ID 4274 13152 4065 13248 4329
Station ID MW097 H210 MWw121 H202 HO10
Depth 48 20 86 5 54
Location NE of plant SWMU 1 NW of plant SWMU 91 SWMU 30
Cadmium In(Conc) 1.72 1.46 1.46 1.39 1.31
Sample ID 13023 13059 13111 13152 13044
Station ID MW172 H219 H225 H210 MW187
Depth 20 30 35 20 20
Location North of SWMU 10 SWMU 4 SWMU 1 SWMU 20
C-7145-C
Calcium In{Canc) 12.37 11.88 11.70 11.64 11.48
Sampie ID 5071 5077 5001 14184 14018
Station ID HO54 HO56 HO13 H380 H252
Depth 2 2 2 6 6
Lacation SWMU 79 SWMU 79 North plant SWMU 26 SwWMU 13
boundary
Chromiurn In{Conc) 4.72 4.63 4.50 4.48 4.42
Sample ID 4144 4404 4348 4445 13063
Station ID Ho05 HO10 Ho002 HO12 MWI183
Depth 36 66 73 70 20
Location SWMU 18 SWMU 30 SWMU SWMU 7 SWMU 8

2&3




Table 2.13. (continued) -

Analyte Identifiers Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Cobalt In(Conc) 2.77 2.77 2.7 277 277
_ Sample ID 4180 4274 4329 13070 13290
Station ID MW140 MW097 HO10 H219 H202
Depth 108 48 54 40 55
Location NWofplant  NE of plant SWMU 30 SWMU 10 SWMU 91
Copper In{Conc) 4.12 4.10 4.01 3.95 3.76
Sample ID 13041 13149 13009 13036 4318
Station ID MW185 H210 MW163 MW178 HOI0
Depth 20 5 10 29 6
Location SWMU 7 SWMU 1 East of SWMU 40 SWMU 30
‘ C-746-G
Cyanide In{Conc) NA NA NA NA NA
Sample ID
Station ID
Depth
Location
Iron In{Cenc) 10.77 10.65 10.58 10.53 10.49
Sample ID 13059 4508 4372 4274 13189
Station ID H219 MWI133 HO08 MW097 H201A
Depth 30 48 44 48 30
Location SWMU 10 NE of plant SWMU 3 NE of plant SWMU 91
Lead In{Conc) 4.78 4.43 425 4,18 4.14
Sample ID 14183 5077 13149 13226 13107
Station ID H382 HO056 H210 H223 H225
Depth 4 2 5 30 20
Location SWMU 26 SWMU 79 SWMU ! SWMU 97 SWMU 4
Magnesium In({Conc) 8.09 8.01 7.99 7.92 7.91
Sample ID 13301 13086 14007 4451 13072
Station ID H206 H220 H251 MW132 H212
Depth 5 5 4 6 10
Location SWMU 11 SWMU SWMU 12 NE of plant SWMU
2&3 7 &30
Manganese In(Conc) 7.56 7.49 7.35 7.32 7.31
Sample [D 13089 14184 13356 4374 13208
Station [D H220 H380 H221 HO08 H209
Depth 10 6 15 56 15
Location SWMU SWMU 26 SWMLU 2 SWMU 3 SWMU 1
2&3
Mercury In{Conc) -0.38 -1.14 -1.27 -1.27 -161
Sample ID 13247 4133 4281 13149 4021
Station ID H227 MW134 MW097 H210 MWI120
Depth 5 96 84 5 59
Location SWMU 4 NWofplant  NE of plant SWMU 1 SE of plant




Table 2.13. (continued)

Analyte Identifters Sample 1 Sample 2 Sample 3 Sample 4 Sample 3
Nickel in{Conc) 4.44 3.92 371 3.69 3.58
Sample ID 13049 13247 4407 13210 14045
Station ID MWI88 H227 HOI1 H209 H263
Depth 20 5 12 20 4
Location SWMU | SWMU 4 SWMU SWMU 1 SWMU 5
7 &30
Potassium In{Conc) 7.40 7.37 7.32 7.27 7.24
Sample ID 13063 4095 4057 13062 4067
Station ID MW183 MW121 MWI121 MW183 MWI121
Depth 20 192 44 20 97
Laocation SWMU 8 NWofplant NW of plant SWMU 8 NW of plant
Selenium In{Conc) -0.11 -0.11 -0.14 -0.22 -0.22
Sample ID 5067 4117 4467 4520 4130
Station ID HO053 MW122 MW132 MW133 MWI122
Depth 2 91 90 100 157
Location SWMU79  Eastofplant NEofplant NEofplant  Eastof plant
Silver In(Conc) 1.34 128 1.25 1.25 1.22
Sample ID 4236 4057 4233 14028 4056
Station ID H004 MW121 HO004 H258 MWI21
Depth 38 44 44 6 44
Location SWMU 18  NWofplant SWMU 18 SWMU 1 NW of plant
Sodium In{Conc) 6.00 6.00 6.00 5.98 5.98
Sample ID 13073 4350 4065 13063 13041
Station ID H212 HO07 MWI121 MW183 MWI185
Depth 10 9 86 20 20
Location SWMU SWMU 11 NW of plant SWMU 8 SWMU 7
7 &30
Thallium In(Conc) -0.89 -0.89 -0.94 -0.94 -0.94
Sample ID 14034 14184 13064 13080 14038
Station ID H260 H380 H222 H219 H265
Depth 4 6 5 45 6
Location SWMU 1 SWMU 26 SWMU 97 SWMU 10 SWMU 95
Vanadium In{Conc) 4.23 4.16 4.06 3.93 3.88
Sample ID 13152 13348 4407 13012 13016
Station ID H210 H214 HO11 MW169 MW163
Depth 20 30 12 5 55
Location SWMU 1 SWMU 4 SWMU North of SWMU 99
7 & 30 C-745-C
Zinc In{Conc) 5.25 5.25 4.66 4.64 4.63
Sample ID 4180 14045 13063 13055 13149
Station ID MW140 H263 MWI183 H211 H210
Depth 108 4 20 15 5
Location NW of plant SWMU 5 SWMU 8 SWMU SWMU |

7 & 30




Table 2.13. (continued)

Notes
NA indicates that data were not derived. Background for cyanide was not determined because cyanide is not

expected to be naturally occurring at the PGDP.

a
b

<

Natural log of the analytes concentration in the sample.

The sample identifier used in either the Phase I or Phase II Site Investigation (CH2M Hill 1991 and 1992).
The sampling location identifier used in either the Phase [ or Phase II Site Investigation (CH2M Hill 1991
and 1992).

Lower most depth, in feet, of sampled interval.

Solid Waste Mangement Unit, Area of Concern, or other description of the area from which the sample
was taker.
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3-1
3. RISK-BASED SCREENING CRITERIA FOR DIRECT
CONTACT WITH METALS IN SOIL

This chapter describes the methods and presents the parameters used to calculate the risk-based
screening criteria (i.¢., preliminary remediation goals). Most parameters are presented in the text
following each section’s equations. However, chemical-specific parameters are presented in
Tables 3.1 and 3.2 (all tables can be found at the end of this chapter.) In all cases, the parameters
used are consistent with the most recent EPA Region IV guidance except where the Commonwealth
of Kentucky Department of Environmental Protection requested that alternative parameters be used
in their recently released draft guidance on risk assessment (Commonwealth of Kentucky 1995b).
All parameters presented with the equations are enumerated, and the reference list for these items is
presented in Subsect. 3.4. Much of the information presented in this chapter was taken from
Preliminary Remediation Goals for Use at the U.S. Department of Energy Oak Ridge Operations
Office (ORNL 1995).

Three important factors must be remembered when using the site-specific risk-based screening
criteria presented in this chapter. These factors are:

+ only the criteria for direct contact by human receptors with metals in near surface and
subsurface soil are presented in this chapter (risk-based screening criteria for soil that may be
protective of groundwater users are not presented),

» the criteria presented are applicable for protection of human health only (it would not be
appropriate to use the criteria to screen environmental concentrations for protection of
non-human receptors as in an ecological nisk assessment}), and

+  the crteria are not clean-up goals (clean-up goals can only be established after the completion
of a baseline risk assessment and feasibility study, however, the risk-based screening criteria
presented in this report can be used to screen potential remedies early in the remedial
investigation/feasibility study process).

3.1 RESIDENTIAL USE SCREENING VALUES

For residential land use, the nisk-based screening criteria were calculated by considering
incidental ingestion of soil, inhalation of dust and particulates emitted by soil, and dermal absorption
of contaminants in soil. For hazard screening criteria, child parameters (aged 1 to 7) were used in
the calculations because children are the most sensitive endpoint when calculating a daily dose. For
cancer risk-based screening criteria, a combination of child (aged 1 through 6) and adult (aged 7 to
40) parameters was used. Cancer risk-based screening criteria calculations combined child and adult
parameters because cancer calculations require the consideration of a lifetime dose. The risk-based
screening criteria for residential use are presented in Table 3.3.

Generally, EPA guidance (EPA 1991b) recommends that risk-based screening criteria (i.e.,
preliminary remediation goals) be calculated by rearranging the risk equations used in standard
baseline human health risk assessments and solving for concentrations of constituents in an
environmental medium instead of for a risk value (i.e., excess cancer risk or hazard quotient). For
the calculation of hazard risk-based screening critera, this procedure was followed. However, for
cancer risk-based screening criteria, this approach was not used because it is time-consuming and
difficult to rearrange the very complex risk equations that result when multiple age cohorts and
multiple exposure routes are considered. (As noted earlier, for cancer risk-based screening criteria
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it is necessary to consider lifetime dose. This requires the incorporation of multiple age cohorts in
the equations.) To simplify this calculation, cancer risk-based screening criteria for residents were
calculated using an altemate procedure. The procedure is described in the following text and
presented in Subsect. 3.1.2.

e  The standard equations used to calculate excess cancer risk were formulated for each of the
exposure routes for all age cohorts and exposure routes.

e The excess cancer risk for each analyte was calculated assuming a concentration in soil of

1 mg/kg.

«  The cancer risk-based screening value was calculated by equating the assumed concentration
(i.e.,, 1 mg/kg) divided by the excess cancer risk for that concentration to the unknown PRG
concentration divided by the target excess cancer risk (i.c., 1 x 10).

3.1.1 Calculation of Residential Use Hazard Risk-based Screening Criteria

This subsection presents the equations and parameters used to calculate the hazard risk-based
screening criteria for residential use. Exposure routes included in the calculations are incidental
ingestion of soil, inhalation of particulates and vapors emitted by soil, and dermal contact with soil.
All parameters are for a child aged 1 through 6 years old. The equation used is as follows:

C - T x BW x AT
EFxED[QV xCFxIR xF TV x(—+ _L IR, (TV, < CExSA AP ABS ) O]
VF PE

where:
Parameters Definition (units) Default Value
ABS absorption factor (unitless) 0.05 1]
AF adherence factor (mg/cm?) 1.0[1, 9]
AT averaging time (yr X day/yr) 6 x 365 (child) [1, 5]
BW body weight - child (kg) 14.5[1]
C inorganic risk-based screening criterium in soil (mg/kg) -
CF units conversion factor (kg/mg) 10¢
CF, units conversion factor - dermal (kg-em?)/(mg-m?) 0.01
ED exposure duration (yr) 6[1]
EF exposure frequency (day/yr) 35011, 5]
FI fraction ingested (unitless) 111, 10]
IR, incidental ingestion rate (mg/day) 20011, 5]
IR, total inhalation rate (m*/day) 201, 7]
PEF particulate emission factor (m*/kg) 4.28 x 10°(sec Eq. 8)[6]
SA child body surface area (arms, hands, legs, feet) 0.3730[1]

(m*/day)
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Parameters Definition (units) Default Value
RID_, absorbed chronic reference dose (mg/kg-day) chemical-specific [3]
RID, inhalation chronic reference dose (mg/kg-day) chemical-specific [3]
RID, oral chronic reference dose (mg/kg-day) : chemical-specific [3]
THI target hazard index (unitless) 0.1

TV,4 absorbed toxicity value 1/RD,,

TV, inhalation toxicity value 1/R{D,

TV, oral toxicity value 1/RfD,

VF volatilization factor (applicable to volatile analytes only; chemical-specific [6]

not used for the inorganic analytes considered) (m*/day)
(**Please note that numbers in brackets correspond with their respective references presenied in Sect. 3.4.**)

3.1.2 Calculation of Residential Use Cancer Risk-based Screening Criteria

This subsection presents the equations and parameters used to calculate the cancer risk-based
screening criteria for residential use. Exposure routes included in the calculations are incidental
ingestion of soil, inhalation of particulates and vapors emitted by soil, and dermal contact with soil.
As noted earlier, these calculations were not performed by rearranging the risk equation but by
solving for the risk presented by a concentration of 1 mg/kg and equating this to the target excess
cancer risk and the unknown concentration. Rearranging this equation yields Eq. 2.

oo UC xR
ECR 2)
where:
Parameters Definition (units) Default Value
C cancer risk-based screening criterium {mg/kg) -
ECR excess cancer risk (unitless) see Eq. 3
TR target excess cancer risk (unitless) 1x10°[1, 5]
Unit Cone unit concentration {(mg/kg) 1

{**Please note that numbers in brackets correspond with their vespective references presented in Sect. 3.4.**)
The following equations show how each part of Eq. 2 was derived.

Calculation of excess cancer risk using unit concentration:

ECR = (CDLxSF )Y+ (CDAFSF )*CDI xSF) 3)
where:
Parameters Definmtion (units) Default Value
CDI, Incidental ingestion chronic daily intake (mg/kg-day) see Eq. 4
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Parameters Definition (units) Default Value

CDL, Dermal chronic daily absorbed dose (mg/kg-day) see Eq. 5

CDJL, Inhalation chronic daily intake (mg/kg-day) see Eq. 6

SF, Absorbed dose slope factor ((mg/kg-day)™) chemical-specific [3]
SF, Inhalation slope factor ((mg/ke-day)™) chemical-specific [3]
SF, Oral slope factor ({mg/kg-day)™?) chemical-specific [3]

(**Please note that numbers in brackets correspond with their respective references presented in Sect. 3.4.*%)

Calculation of chronic daily intake from mncidental ingestion:

_ CX ARy ]} FINEF ) ED iy C MR pa?FDEE ¥ ED

CDI, 57 @
c}lﬂrf AT B WaduthT

where:
Parameters Definition (units) ' Default Value
CDI, Incidental ingestion chronic daily intake (mg/kg-day) -
AT averaging time (yr X day/yr) 70 x 365 [1, 5]
BW_.. adult body weight (kg) 7011, 5]
BW .4 child body weight (kg) 14.5[1]

s concentration of inorganic analyte in soil (mg/kg) 1
ED,,. adult exposure duration (yr) 3411, 5]
ED ;4 child exposure duration (yr) 6[1,5]
EF adult exposure frequency (days/yr) 350 [1,5)
23 child exposure frequency (days/yr) 350 [1,5]
FI fraction ingested (unitless) 1[1,5]
IR,y soil ingestion rate for adult (mg/day) 1001, 5]
IR s soil ingestion rate for child (mg/day) 2001, 5]

(**Please note that numbers in brackets correspond with their respective references presented in Sect. 3.4.**)

Calculation of chronic daily absorbed dose from dermal contact:

cpl - C7CF FSA gy AF < ABSXEF 1 ¥ ED , CoCF £SA gga* AF<ABSXEF, ;¥ ED 5)
o BW,, »AT BW . AT

where:

Parameters Definition (units} Default Value
CDI, Dermal chronic daily absorbed dose (mg/kg-day) -

ABS absorption factor (unitless) 0.05 [I]

AF adherance factor (mg/cm?) 1[1,7]
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Parameters Definition (units) Default Value
AT averaging time (yr x day/yr) 70 x 365[1, 5]
BW .. adult body weight (kg) 70[1, 5]
BW 4 child body weight (kg) 14.5[1]
) concentration of inorganic analyte in soil (mg/kg) 1
CF, unit conversion factor (kg-cm?)/(mg-m?) 0.01
ED, s adult exposure duration (yr) 341, 5]
ED a child exposure duration (yr) 6[1,5]
EF, adult exposure frequency (days/yr) 350 [1,5]
EF a4 child exposure frequency (days/yr) 35011,5]
SA adult body surface area (arms and hands) (m?*/day) 0.35[1]
SA i child body surface area (arms, hands, legs, feet) (m*/day)  0.373[1]

{**Please note that numbers in brackets correspond with their respeclive references presented in Sect. 3.4.%%)

Calculation of chronic daily intake from inhalation of particulates and vapors.

Csx IRaierFchﬂaxEDchﬂaF(—l-# _l_) CstRaierFaduIthDadu!f (_1'_+ L

CDI. = VF _PEF" VF PE 6)
' BW < AT BW,, *AT
where:
Parameters Definition (units) Default Value
CDIL Inhalation chronic daily intake (mg/kg-day) -
AT averaging time (yr % day/yr) 70 x 365 [1, 5]
BW .. adult body weight (kg) 7011, 5]
BW 4 child body weight (kg) 14.5[1]
C, concentrations of inorganic analyte in soil (mg/kg) |
ED, .. adult exposure duration (yr) 34 [1]
ED .a child exposure duration (yr) 6[1,5]
EF, ;a0 adult exposure frequency (day/yr) 35011, 5]
EF .4 child exposure frequency (day/yr) 350(1, 5]
IR, inhalation rate (m*/day) 20 [1]
PEF particulate emission factor (m*/day) 4.28 x 10° (see Eq. 8)
[6]
VF volatilization factor (applicable to volatile analytes only; chemical-specific [6]

not used for inorganic analytes considered) (m*/day)
(**Please note that numbers in brackets correspond wiih their respective references presented in Sect. 3.4.%%)

3.2 INDUSTRIAL USE SCREENING VALUES

The industrial use nisk-based screening criteria were calculated by considering incidental
ingestion of soil, inhalation of dust and particulates emitted by soil, and dermal absorption of
contaminants in soil. Under the industrial land use scenario, workers are expected to be exposed
routinely during the work day to contaminants within the commercial area or industrial site. It is
assumed that the use of heavy equipment and related traffic in and around contaminated soils results
in the production of particulates. Because only one age cohort is considered in the calculation of the
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industrial risk-based screening critieria, both the hazard and the cancer criteria can be calculated
using the same equation. However, the parameters used in the equation do vary between the hazard
and cancer endpoints. Both sets of parameters are shown in the list presented following Eq. 7. The
hazard and cancer industrial use risk-based screening criteria calculated using this equation are in

Table 3.4.

c- T x BW x AT
EFxEDx [(TVaxCFx[R s) + ('['Vl,x( I_W'+ Pé'F) xIR) + (Wad xCFdeA xAFx ABSXET xCFz)] &)
where: ,
Parameters Definition (units) Default Value
ABS absorption factor (unitless) 0.05 (inorganic)
AF adherence factor (mg/em?) 1[1,9]
AT averaging time (yr X day/yr) 70 x 365 (cancer) [1,5]
25 x 365 (hazard)[1, 5]
BW adult body weight (kg) 70 [5]
C chemical risk-based screening criterium in soil (mg/kg) -
CF units conversion factor (kg/mg) 10°¢
CF, units conversion factor (day/hr) 1/24
CF, units conversion factor - dermal (kg-cm®)/(mg-m?) 0.01
ED exposure duration (yr) 2511, 5]
EF exposure frequency (day/yr) 2501, 5]
ET exposure time (hr/day) 8[1,7]
IR, total inhalation rate (m*/day) 2001, 5]
IR, soil ingestion rate (mg/day) 5011, 5]
PEF particulate emission factor (m’/kg) 428 x 10° [6]
RiD,, absorbed chronic reference dose (mg/kg-day) chemical-specific [3]
RID, inhalation chronic reference dose (mg/kg-day) chemical-specific [3]
RiD, oral chronic reference dose (mg/kg-day) chemical-specific [3]
SA adult surface area (head, hands, arms) (m?/day) 043[1)
SF4 absorbed dose slope factor ((mg/kg-day)™) chemical-specific [3]
SF, inhalation slope factor ((mg/kg-day)™) chemical-specific [3]
SF, oral slope factor ((mg/kg-day)™) chemical-specific [3]
T target (unitless) TR (cancer) [3]
THI (hazard)
THI target hazard index (unitless) 0.1
TR target excess individual lifetime cancer risk (unitless) 1x10°
TV, absorbed toxicity value SF,; (cancer)
1/RfD,, (hazard)
TV, inhalation toxicity value SF, (cancer)
1/RID, (hazard)
TV, oral toxicity value SF, (cancer)

1/RID, (hazard)
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Parameters Definition (units) Default Value
VF volatilization factor (applicable to volatile analytes only, chemical-specific [6]

not used for inorganic analytes considered) (m*/day)
(**Please note that numbers in brackets correspond with their respective references presented in Sect. 3.4.*%)

3.3 SUPPORTING EQUATION
This section presents the equation used to calculate the particulate emission factor, which is
used in the calcuation of both the residential and industrial risk-based screening criteria. This factor

appears in the inhalation exposure route portion of the equations used to calculate the residential and
industrial use risk-based screening criteria.

3600 sechr

PEF = QIC x ®
RSFx (1 - Q x U JUY x Rx)
where:
Parameters Definition (units) Default Value
FX) function dependent on U, / U, (unitless) 0.0497 2]
G fraction of vegetative cover (unitless) 0[6]
PEF particulate emission factor (m*/kg) 4.28 x 10° [6]
Q/C inverse of the normalized concentration; 92.5247 [6]
represents the emission flux (g/m®-s) per
unit concentration (kg/m”®)
RSF respirable fraction (g/m’-hr) 0.036 [6]
U, mean annual wind speed (m/s) 4.5 [6]
U, equivalent threshold value of wind 12.8 [6]

speed at 10 m (m/s)

(**Please note that numbers in brackets correspond with their respective references presented in Sect. 3.4.%%)

3.4 REFERENCES FOR EQUATIONS

This section presents the references enumerated in this chapter. This reference list is provided
here to simplify the review of the equations presented earlier. In addition, these references are listed
in Chapter 5.

[11 Commonwealth of Kentucky. 1995b. Risk Assessment Guidance, Appendix C. Natural
Resources and Environmental Protection Cabinet, Department for Environmental Protection,
14 Reilly Road, Frankfort, Kentucky 40601. June 1995.

[2] Cowherd, C., G. Muleski, P. Engelhart, and D. Gillete. 1985. Rapid Assessment of Exposure
to Particulate Emissions from Surface Contamination. Prepared for EPA Office of Health and
Environmental Assessment. EPA/600/8-85/002.

[3] Oak Ridge National Laboratory (ORNL). 1994, Toxicity Values for Use in Hazardous Waste
Risk Assessment and Remediation. Vol I. ES/ER/TM-76. Biomedical and Environmental
Analysis Section. Health Sciences Research Division. Oak Ridge, Tennessee.



[4]

[5]

(6]

[7]

(8]

[®]
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Oak Ridge National Laboratory (ORNL). 1995. Preliminary Remediation Goals for Use at the
US. Department of Energy Oak Ridge Operations Office. ES/ER/TM-106. Environmental
Restoration Risk Assessment Program. Oak Ridge, Tennessee.

United States Environmental Protection Agency (EPA). 1991a. Risk Assessment Guidance for
Superfund: Volume I - Human Health Evaluation Manual (Part B, Development of Risk-based
Preliminary Remediation Goals). Office of Emergency and Remedial Response, U.S.
Environmental Protection Agency, Washington, D.C.

United States Environmental Protection Agency (EPA). 1991b. Appendix D of Risk
Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual (Part B,
Development of Risk-based Preliminary Remediation Goals). Office of Emergency and
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C.

United States Environmental Protection Agency (EPA). 1991c. Risk Assessment Guidance for
Superfund Volume I. Human Health Evaluation Manual Supplemental Guidance Standard
Default Exposure Factors. OSWER Directive 9285.6-03. Office of Emergency and Remedial
Response. Toxics Integration Branch.

United States Environmental Protection Agency (EPA). 1992a. Dermal Exposure Assessment:
Principles and Application. Interim Report. EPA/600/8-91/011B. Office of Research and

Development, Washington, D.C.

United States Environmental Protection Agency (EPA) Region IV. 1992b. New Interim Region
IV Guidance. Memorandum from Region IV, Atlanta, Georgia. February 11, 1992.

[10] Maximum value used; equivalent to 100%
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4. DISCUSSION AND CONCLUSIONS

This chapter discusses the results presented in Chapters 2 and 3. In primary focus of this
discussion is the comparison of each analyte’s background concentrations with that analyte’s
health-based screening criteria. In addition, this chapter presents general conclusions regarding the
background values derived in Chapter 2 and values obtained from the literature, the comparison of
the background values and the risk-based screening criteria, the need for additional sampling to
confirm some background values, the results of this report versus those contained in the earlier
iteration of this report, and the application of the background values and risk-based screening criteria.

41 COMPARISON OF BACKGROUND VALUES AND RISK-BASED SCREENING
CRITERIA

This subsection compares the background values and the risk-based screening criteria.
Comparisons of the surface soil background values and the risk-based screening criteria are presented
in Figs. 4.1 and 4.2 and Table 4.1 (figures and tables are presented at the end of thus chapter).
Comparisons of the subsurface background values and the risk-based screening criteria are shown
in Figs. 4.3 and 4.4 and Table 4.2.

4.1.1 Aluminum

The background values for aluminum in surface and subsurface soil are 13,000 and
12,000 mg/kg, respectively. Because no approved toxicity values are available, human health
risk-based screening criteria could not be calculated for this analyte. Therefore, it is not possible to
compare these background values to risk-based screening criteria. However, the Commonwealth of
Kentucky does provide a soil screening value for aluminum (77,000 mg/kg). The background values
for aluminum are less than the state screening value.

4.1.2 Antimony

The background value for antimony in surface soil is 0.84 mg/kg. This value is less than the
mdustrial use risk-based screening value (1.1 mg/kg) but is greater than the residential use risk-based
sceening value (0.064 mg/kg). The surface soil background value is much smaller than the soil
screening value provided by the Commonwealth of Kentucky (31 mg/kg).

The background value for antimony in subsurface soil is 13 mg/kg. This value is markedly
greater than both the industrial use and residential use screening values (1.1 mg/kg and 0.064 mg/kg,
respectively). However, the subsurface soil background value is less than the soil screening value
provided by the Commonwealth of Kentucky (31 mg/kg).

4.1.3 Arsenic

The background values for arsenic in surface and subsurface soil are 12 and 7.9 mg/kg,
respectively. These values are greater than both the industrial use and residential use screening
criteria (0.85 and 0.092 mg/kg, respectively). The background values are also much greater than the
soil screening value provided by the Commonwealth of Kentucky (0.32 mg/kg).
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4.1.4 Barium

The background values for barium in surface and subsurface soil are 200 and 170 mg/ke,
respectively. These values are less than the industrial use risk-based screening value (660 mg/kg)
but greater than the residential use risk-based screening value (38 mg/kg). The background values
are markedly less than the Commonwealth of Kentucky’s soil screening value (5300 mg/kg).

4.1.5 Beryllium

The background values for beryllium in surface and subsurface soil are 18 and 1.3 mg/kg,
respectively These values are much greater than both the industrial use and residential use screening
criteria (0.0092 and 0.001 mg/kg, respectively). The background values are also markedly greater
than the Commonwealth of Kentucky’s soil screening value (0.14 mg/kg).

4.1.6 Cadmium

The background values for cadmium in surface and subsurface soil are 2.6 and 2.2 mg/kg,
respectively. These values are greater than both the industrial use and residential use screening
values (1.4 and 0.082 mg/kg, respectively). However, these values are markedly less than the
Commonwealth of Kentucky’s soil screening value (38 mg/kg).

4.1.7 Calcium

The background values for calcium in surface soil and subsurface soil are 200,000 and
6100 mg/kg, respectively. These values cannot be compared against risk-based screening criteria
because these values could not be calculated; no approved toxicity values for calcium exist. In
addition, the Commonwealth of Kentucky does not provide a soil screening value for calcium.

4.1.8 Chromium III and Chromium VI

The background value for chromium IIT in surface soil is 16 mg/kg. A background value for
chromium VI in surface soil was not derived because data were not available. The chromium I
background value is less than both the industrial use and residential use screening criteria (710 and
40 mg/kg, respectively). There is no Commonwealth of Kentucky soil screening value for
chromium III. However, the Commonwealth of Kentucky does provide a soil screening value for
chromium VI (30 mg/kg). This screening value is greater than both the industrial use and residential
use screening criteria denived in Chapter 3 for chromium VI (14 and 0.8 mg/kg, respectively).

The background value for chromium III in subsurface soil is 43 mg/kg. As with surface soil,
a background value for chromiumV] in subsurface soil could not be derived because data were not
available. The chromium IIT background value is less than the industrial use risk-based screening
value (710 mg/kg) but slightly exceeds the residential use screening value (40 mg/kg). As noted
previously, no Commonwealth of Kentucky soil screening value exists for chromium III.

4.1.9 Cobalt

The background values for cobalt in surface soil and subsurface soil are 14 and 13 mg/kg, '

respectively. These values cannot be compared against risk-based screening criteria because these
values could not be derived; approved toxicity information for cobalt does not exist. In addition, the
Commonwealth of Kentucky does not provide a soil screening value for cobalt.

-
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4.1.10 Copper

The background values for copper in surface and subsurface soil are 19 and 26 mg/kg,
respectively. These values cannot be compared against risk-based screening criteria because these
values could not be derived for copper; approved toxicity information for copper does not exist.
However, the Commonwealth of Kentucky does provide a soil screening value for copper
(2800 mg/kg). The background values are considerably less than this soil screening value.

4.1.11 Cyanide

Background values for cyanide were not derived because, as discussed in Chapter 2, cyanide
is not expected to be naturally occurring in soil at the PGDP. The risk-based screening criteria for
industrial and residential use are'430 and 25 mg/kg, respectively. These values are less than the
Commonwealth of Kentucky’s soil screening value (1300 mg/kg).

4.1.12 Iron

The background value for iron in both surface and subsurface soil is 28,000 mg/kg. This value
cannot be compared against risk-based screening criteria because these values could not be derived,;
approved toxicity information for iron does not exist. In addition, the Commonwealth of Kentucky
does not provide a soil screening value for iron.

4.1.13 Lead

The background values for lead in surface and subsurface soil are 36 and 23 mg/kg, respectively.
These values cannot be compared to risk-based screening criteria bacause these values could not be
derived for lead. The method used to derive screening criteria in Chapter 3 is not applicable to lead.
However, the Commonwealth of Kentucky does provide a soil screening value for lead (20 mg/kg).
The background values exceed this soil screening value.

4.1.14 Magnesium

The background values for magnesium in surface and subsurface soil are 7700 and 2100 mg/kg,
respectively. These values cannot be compared to risk-based screening criteria because these values
could not be derived; approved toxicity values for magnesium do not exist. In addition, the
Commonwealth of Kentucky does not provide a soil screening value for magnesium.

4.1.15 Manganese

The background values for manganese in surface and subsurface soil are 1500 and 820 mg/kg,
respectively. These values exceed both the industrial use and residential use risk-based screening
values (760 and 44 mg/kg, respectively). The background value also exceeds the soil screening value
provided by the Commonwealth of Kentucky (380 mg/kg).

4.1.16 Mercury (Elemental) and Mercury (Inorganic)

The background value for both elemental mercury and inorganic mercury in surface soil is
0.20 mg/kg. This value greatly exceeds the industrial use and residential use nisk-based screening
values derived for elemental mercury (0.0043 and 0.00024 mg/kg, respectively). However, this value
is less than the industrial use risk-based screening value (2.9 mg/kg) and only slightly exceeds the
residential use risk-based screening value (0.16 mg/kg) derived for inorganic mercury. In addition,
the background value is markedly less than the soil screening value provided by the Commonwealth
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of Kentucky for inorganic mercury (23 mg/kg). The Commonwealth of Kentucky does not provide
a soil screening value for elemental mercury.

The background value for both elemental mercury and inorganic mercury in subsurface soil is
0.13 mg/kg. This value greatly exceeds the indusirial use and residential use risk-based screening
values derived for elemental mercury (0.0043 and 0.00024 mg/kg, respectively). However, this value
is less than both the industrial use and residential use risk-based screening values derived for
inorganic mercury (2.9 and 0.16 mg/kg, respectively). In addition, the background value is markedly
less than the soil screening value provided by the Commonwealth of Kentucky for inorganic mercury
(23 mg/kg). As noted earlier, the Commonwealth of Kentucky does not provide a soil screening
value for elemental mercury.

4.1.18 Nickel

The background values for nickel in surface and subsurface soils are 21 and 22 mg/kg,
respectively. These values are less than both the industrial use and residential use risk-based
screening values (650 and 38 mg/kg, respectively). The background values are also markedly less
than the soil screening value provided by the Commonwealth of Kentucky (1500 mg/kg).

4.1.19 Potassium

The background values for potassium in surface and subsurface soils are 1300 and 950 mg/kg,
respectively. These values cannot be compared against risk-based screening criteria because these
values could not be derived; approved toxicity information for potassium does not exist. Similarly,
the Commonwealth of Kentucky does not provide a soil screening value for potassium.

4,1.20 Selenium

The background values for selenium in surface and subsurface soil are 0.8 and 0.7 mg/ke,
respectively. These values are markedly less than both the industrial use and residential use
risk-based screening criteria (240 and 14 mg/kg, respectively). The background values are also
markedly less than the soil screeming value provided by the Commonwealth of Kentucky

(380 mg/kg).
4.1.21 Silver

The background values for silver in surface and subsurface soils are 2.3 and 2.7 mgkg,
repectively. These values are less than both the industrial use and residential use risk-based screening
criteria (110 and 6.7 mg/kg, respectively). The background values are also markedly less than the
soil screening value provided by the Commonwealth of Kentucky (380 mg/kg).

4.1.22 Sodium
The background values for sodium in surface and subsurface soils are 320 and 340 mg/kg,
respectively. These values cannot be compared against risk-based screening criteria because these

values could not be derived; approved toxicity information for sodium does not exist. Similarly, the
Commonwealth of Kentucky does not provide a soil screening value for sodium.

4.1.23 Sulfide

No screening criteria for sulfide, including a background value, could be derived. A background
value could not be derived because data were not available. Risk-based screening criteria could not
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be derived because approved toxicity information does not exist. Finally, the Commonwealth of
Kentucky does not provide a soil screening value for sulfide.

4.1.24 Thallium

The background values for thallium in surface and subsurface soils are 0.44 and 0.38 mg/kg,
respectively. These values cannot be compared against risk-based screening criteria because these
values could not be derived; approved toxicity information for thallium does not exist. Similarly,
the Commonwealth of Kentucky does not provide a soil screening value for thallium.

4.1.25 Tin

A background value for tin could not be derived as part of this work because data were not
available. However, both industrial and residential use risk-based screening criteria were derived
(8000 and 460 mg/kg, respectively). These criteria are markedly Iess than the soil screening value
provided by the Commonwealth of Kentucky (46,000 mg/kg).

4.1.26 Vanadium

The background values for vanadium in surface and subsurface soils are 38 and 37 mgkg,
respectively. These values exceed both the industrial use and residential use risk-based screening
criteria (9.9 and 0.56 mg/kg, respectively). However, the background values are less than the soil
screening value provided by the Commonwealth of Kentucky (540 mg/kg).

4.1.27 Zinc

The background values for zinc in surface and subsurface soils are 65 and 60 mg/kg,
respectively. These values are markedly less than both the industrial use and residential use
risk-based screening criteria (7500 and 440 mg/kg, respectively). The background values are also
markedly less than the soil screening value provided by the Commonwealth of Kentucky

(23,000 mg/kg).

4.2 GENERAL CONCLUSIONS

This subsection presents general conclusions concerning the comparison of the background
values to values found in the literature, the comparison of background values and risk-based
screening criteria, the need for confirming some background values with additional sampling, and
the results of this D1 version of this documnent and the earlier version. In addition, this subsection
discusses the application of the background values and risk-based screeming criteria in remedial
mvestigation and feasibility studies and when evaluating “new’ areas of concern.

4.2.1 Comparison of Background Values and Values Found in the Literature

As indicated in Tables 2.14 and 2.15 and discussed in Chapter 2, the background values derived
in this report compare favorably with the values reported in the literature. For surface soil, the
concentrations of all inorganic analytes except for cadmium and sodium have estimated maximum
background concentrations that fall within one or more of the ranges found in the literature.
Similarly, the derived upper limit for background concentrations for all inorganic analytes in surface
soil except cadmium and sodium fall within one or more of the ranges presented. For subsurface soil,
all inorganic analytes except antimony, cadmium, mercury, and sodium have maximum background
concentrations that fall within one or more of the ranges taken from the literature. Of these, only the
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derived upper limits for background concentration for antimony, cadmium, and sodium have values
that do not fall within one or more of the ranges presented. These resuits indicate that the maximum
values selected for background concentrations using the method presented in this document yielded
background screening values that are consistent with the literature for most analytes. However, as
noted in Chapter 2, the derived upper limits for background for most inorganic analytes are less than
expected. This general observation indicates that the selected screening threshhold (i.e., the 95%
upper limit of the 95* percentile) may be too conservative.

4.2.2 Comparison of Background Values and Risk-Based Screening Criteria

In the comparison of background values to risk-based screening criteria, the following inorganic
analytes were found to have upper limits for background greater than their respecttve industrial use
risk-based screening criteria: antimony (subsurface soil), arsenic (surface and subsurface soils),
beryllium (surface and subsurface soils), cadmium (surface and subsurface soils), manganese (surface
and subsurface soils), mercury (elemental) (surface and subsurface soils), and vanadium (surface and
subsurface soils). The following inorganic analytes were found to have upper limits for background
greater than their respective residential use risk-based screening criteria: antimony (surface and
subsurface soils), arsenic (surface and subsurface soils), barium (surface and subsurface soils),
beryllium (surface and subsurface soils), cadmium (surface and subsurface soils), chromium I
(subsurface soil), manganese (surface and subsurface soils), mercury (elemental) (surface and
subsurface soils), mercury (inorganic) (surface soil), and vanadium (surface and subsurface soils).
However, only the following inorganic analytes were found to have upper limits for background
greater than their respective Commonwealth of Kentucky soil screening value: arsenic (surface and
subsurface soils), beryllium (surface and subsurface soils), lead (surface and subsurface soils), and
manganese (surface and subsurface soils). [It should be noted that the Commonwealth of Kentucky's
guidance on use of its soil screening values directs that the values should be multiplied by 0.1 if more
than five chemicals are believed to be at the a potentially contaminated site. If the soil screening
values are multiplied by 0.1, aluminum (surface and subsurface soils). and antimony (subsurface soil)
are added to the previous list.]

These results indicate that the risk-based screening criteria derived in Chapter 3 are very
conservative and that the Commonwealth of Kentucky soil screening criteria are only slightly less
conservative. Therefore, the risk-based soil screening criteria derived in Chapter 3 are appropriate
for use in screening information from potentially contaminated sites when “new” areas of concern
are identified and in determining which chemicals should be retained in the list of chemicals of
potential concern when it is produced in the data evaluation step of a baseline human health risk
assessment.

4.2.3 Confirmatory Sampling

Taken together, the information in Subsects. 4.2.1 and 4.2.2 indicate that some confirmatory
sampling may be necessary to conclusively establish background concentrations for some inorganic
analytes in soil at the PGDP. Currently, the Project Plan for the Background Soils Project for the
Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 1995) calls for confirmatory sampling
for antimony, beryllium, thallium, and mercury. The decision to perform confirmatory sampling for
these four analytes rested upon the PGDP personnel review of the results of the previous version of
this document and comments received from the Commonwealth of Kentucky about the previous
version of this document. In the previous version of this document, markedly greater upper limits
for background concentration for these analytes were derived (13, 24, 1.4, 2.5 mg/kg in surface soil
and 20.2, 1.8, 1.0, and 0.49 in subsurface soil for antimony, beryllium, thallium, and mercury,
respectively, versus 0.84, 18, 0.44, 0.20 mg/kg in surface soil and 13.4, 1.3, 0.38, and 0.13 mg/kg
in subsurface soil, respectively, in this version of the report).
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Contrary to the decision made after review of the earlier version of this document, the results
of the current version of this document indicate that this analyte list should be changed. The results
of the current version of this document indicate that confirmatory sampling for both antimony and
beryllium is still needed because the derived background concentrations for antimony (subsurface)
and beryllium (surface) are still much greater than the concentrations expected in western Kentucky
and greatly in excess of thier risk-based screening criteria. However, the results in the current
document indicate that confirmatory sampling for mercury and thallium may not be needed. The
upper limits for mercury and thallium both fall well within their expected ranges at 0.20 and
0.13 mg/kg (surface and subsurface soil) and 0.44 and 0.38 mg/kg (surface and subsurface soil),
respectively, and, in the case of mercury, do not greatly exceed the risk-based screening criteria
[assuming the criteria for mercury (inorganic) are used]. Thallium does not have risk-based
screening criteria.

The argument could be made that confirmatory sampling for both calcium and sodium should
be considered. Confirmatory sampling for these analytes could be suggested because the upper limit
of background concentrations derived for these common inorganic analytes are much less than
expected (calcivm in subsurface soil and sodium in both surface and subsurface soils). The need for
confirmatory sampling could be justified because the very low background values for these analytes
should be confirmed to ensure that unneccessary actions are mot taken to address perceived
contamination by these analytes. However, because neither of these analytes are known to be toxic
at concentrations expected to be found at contaminated sites at PGDP, confirmatory sampling for
calcium and sodium is unnecessary.

4.2.4 Comparison Against Results of Earlier Version of this Document

As noted in the previous subsection, the results of this version of this document vary markedly
from the results presented in the earlier version for some analytes. Changes in the results for upper
limits for background concentration are due to three factors. These are discussed in the following
paragraphs.

First, the data sets underwent a much more refined evaluation in this version of the document.
In the previous version of the document, the maximum background values used to delimit the
background population of observations from the contaminated population of observations for most
analytes were drawn without extensive evaluation from Inorganic Soil and Groundwater Chemistry
Near Paducah Gaseous Diffusion Plant, Paducah, Kentucky (Moore 1995). However, in this version
of the document, the maximum background values were selected independently and used not only
cumulative probability plots used by Moore but also histograms and sample distribution information.
Of the additional information used in selecting the maximum background concectration, the sample
distribution information proved the most valuable. (It should be noted that examining the sample
distribution information was a suggestion provided in comments from the Commonwealth of
Kentucky.) The use of this information resulted in the discovery that, for some analytes, many of
the observations near the upper end of what was previously thought to be the background distribution
were from samples collected at or near one or two units, indicating that the concentrations in these
sampies were probably not representative of the background distnibution. Generally, this information
resulted in the selection of a lower maximum background concentration for most analytes [see
Table 2.7 for a comparison of the maximum background values selected in Moore (1995) and those
selected in the current version of this report].

Second, a lower upper limit for background concentration was selected in this report than in the
previous version of this document. In the previous version of the document, the value selected as the
upper limit of background was the upper limit of the 90% confidence interval on the 99™ percentile
of the range of background values. In this version of the document, the value selected as the upper
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limit of background was the upper limit of the 95% confidence interval on the 95* percentile of the
range of background values. This lower limit was selected because it is equivalent to the value
recommended by the state of Ohio in its How Clean Is Clean report (Ohio EPA 1991), which is one
of the few documents to provide definitive guidance on how background concentrations are to be
calculated. The earlier limit was selected using the professional judgment of the authors of the
document.

Finally, the third factor resulting in lower upper limits for background concentration in this
document versus the previous version of the document is that background limits suggested in
comments by the Commonwealth of Kentucky were considered when reviewing the results of the
background concentration calculations. The background limits suggested in the Commonwealth of
Kentucky comments are as follows: antimony (< ! mg/kg), arsenic (< 8 mgkg), beryllium
(< 5 mg/kg), chromium VI (< 0.05 mg/kg), cobalt (< 10 mg/kg), mercury (< 0.2 mg/kg), nickel
(< 25 mg/kg), thallium (< 0.10 mg/kg), and vanadium (< 10 mg/kg). However, it should be noted
that of the three factors resulting in lowered upper limits for background, the consideration of
suggested limits listed in the comments played the smallest role in the revision of the document. This
is because these suggested limits were purposely not considered until after the maximum background
values were selected to not bias the selection of these values. Interestingly, although the limits
suggested by the Commonwealth of Kentucky were used in this way, only the calculated upper limits
of background for beryllium (18 mg/kg), thallium (0.44 mg/kg), and vanadium (38 mg/kg) in surface
soil and antimony (13.4 mg/kg), thallium (0.38 mg/kg), and vanadium (37 mg/kg) in subsurface soil
markedly exceed these suggested limits in the revised report.

In addition to changes in upper limits of background concentrations, the revised document
contains human health risk-based screening criteria with markedly smaller values. The smaller
nsk-based screening criteria derived in the current report are due to two factors. First, in this version
of the document, the default exposure parameters suggested by the Commonwealth of Kentucky in
their recently released guidance document (Commonwealth of Kentucky 1995¢) were used when
deriving the screening criteria. In the earlier version of the document, the default exposure
parameters suggested by EPA Region IV were used. Because the exposure parameters recommended
by the Commonwealth of Kentucky are much more conservative, the screening criteria that were
derived for this version of the document are reduced in most cases by more than an order of
magnitude. Second, in this revision of the document, the residential use risk-based screening criteria
based on the target hazard index of 0.1 are lower because these were calculated using the exposure
defaults for a child from 1 through 6 years of age versus the exposure defaults for an adult resident
as used in the earlier version of the document. The use of the child exposure defaults reduced the
residential use screening criteria by about a factor of 2.

4.2.5 Application of Background Values and Risk-based Screening Criteria

As noted in Chapter 1, the background values and the risk-based screening criteria were derived
for use in planning and completing final remedial investigations and feasibility study reports and in
identifying “new” release locations. When planning remedial investigations, the background values
and risk-based screening criteria should be used to screen any exisiting data to identify chemicals of
potential concern. Such screening will enable the work plan to target these chemicals in the sampling
and analysis plan.

When planning feasibility studies, the background values and risk-based screening criteria
should be used as the background-based and risk-based preliminary remediation goals of choice.
Used as preliminary remediation goals, the background values and risk-based screening criteria
should enable risk managers to identify tentative remedies early in the clean-up process. When
completing final remedial investigation reports and feasibility studies, the background values and the
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risk-based screening criteria should be used when detemining the extent of contamination and
identifying chemicals of potential concern during the data evaluation step of baseline risk assessment.

In the data evaluation step, the background values should be used to screen site data to ensure
that inorganic analytes at concentrations less than background are not retained as chemicals of
potential concern. (Note that inorganic analytes removed using a comparison to background should
still be evaluated in the baseline risk assessment. They are simply not retained as chemicals of
potential concern.) The risk-based screening values should be used to reduce the list of chemicals
of potential concern to ensure that only chemicals that may contribute significantly to risk are
retained. (Note that any inorganic analytes removed from the list of chemicals of potential concern
using the risk-based screening values should be qualitatively evaluated in the baseline human health
risk assessment.) Finally, when using the background values and risk-based screening criteria to
identify “new” potential release areas, available data should be directly compared to the background
values first to determine if chemicals are at a sife at concentrations in excess of background and
second to determine which chemicals should be compared against risk-based screening criteria. A
comparison of the available data against risk-based screening criteria will allow for a quick
determination of the level of risk posed by chemicals released at the site and of the importance of the
level of contamination suspected to be present at the “new” site.
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APPENDIX A - STATISTICS OUTPUT

This appendix presents the univariate statistics and correlation matrices genmerated by the
Statistical Analysis System (SAS 1995) software. This material was used t{o evaluate the data set and
determine the background concentrations presented in Chapter 2. The following material defines
each of the items presented in this appendix.

Page A-9 presents the simple statistics for the complete data set by depth of sampling (ie.,
surface and subsurface classifications). The following information is presented on page A-9.

Variables This is a list of the 24 variables included m the analysis. Please note that all values
are the natural logs of the concentration reported for each observation. The
definition of each of the variables listed is presented in the following text.

LNAL This is the identifier used for aluminum. LN indicates that the analysis used the
natural log of the aluminum concentration.

LNSB This is the identifier for antimony. LN indicates that the analysis used the
natural log of the antimony concentration.

LNAS This is the identifter used for arsenic. LN indicates that the analysis used the
natural log of the arsenic concentration.

LNBA This is the identifier used for barinm. LN indicates that the analysis used the
natural log of the barium concentration.

LNBE This is the identifier used for beryllium. LN indicates that the analysis used the
natural log of the beryllium concentration.

LNCD This is the identifier used for cadmium. LN indicates that the analysis used the
natural log of the cadmium concentration.

LNCA This is the identifier used for calcium. LN indicates that the analysis used the
natural log of the calcium concentration.

LNCH This is the identifier used for chromium. LN indicates that the analysis used the
natural log of the chromium concentration.

LNCO This is the identifier used for cobalt. LN indicates that the analysis used the
natural log of the cobalt concentration.

LNCU This is the identifier used for copper. LN indicates that the analysis used the
natural log of the copper concentration.

LNCN This is the identifter used for cyanide. LN indicates that the analysis used the
natural log of the cyanide concentration.

LNFE This is the identifier used for iron. LN indicates that the analysis used the
natural log of the iron concentration.

LNPB This is the identifier used for lead. LN indicates that the analysis used the
natural log of the lead concentration.



LNMG

LNMN

LNHG

LNNI

LNSE

LNAG

LNNA

LNTL

LNV

LNZN

Mean

Std Dev
Sum

Minimum

Maximum
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This is the identifier used for magnesium. LN indicates that the analysis used
the natural log of the magnesium concentration.

This is the identifier used for manganese. LN indicates that the analysis used
the natural log of the manganese concentration.

This is the identifier used for mercury. LN indicates that the analysis used the
natural iog of the mercury concentration.

This is the identifier used for nickel. LN indicates that the analysis used the
natural log of the nickel concentration.

This is the identifier used for selenium. LN indicates that the analysis used the
natural log of the selenium concentration.

This is the identifier used for silver. LN indicates that the analysis used the
natural log of the silver concentration.

This is the identifier used for sodium. LN indicates that the analysis used the
natural log of the sodium concentration.

This is the identifier used for thatlium. LN indicates that the analysis used the
natural log of the thallium concentration.

This is the identifter used for vanadium. LN indicates that the analysis used the
natural Iog of the vanadium concentration.

This is the identifier used for zinc. LN indicates that the analysis used the
natural iog of the zinc concentration.

This is the number of observations used in the analysis for each analyte within
the depth classification prior to segregating the background popuiation from the
contaminated population.

This is the arithmetic mean of the observations for each analyte within the depth
classification.

This is the standard deviation for the analyte within the depth classification.
Tlus is the sum of the analytes’ observations within the depth classification.

Thas is the smallest concentration for the analyte within the depth classification.
The value presented is the natural log of the concentration.

This is the greatest concentration for the analyte within the depth classification.
The value presented is the natural log of the concentration.

Pages A-10 through A-33 present the univariate statistics within the surface classification for
each of the analytes prior to delimitation of the hatural (background) population of observations from
the contaminated population of observations. On each of these pages, the statistics for the complete
data set are presented at the top of the page, and the statistics for detected observations are presented
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at the bottom of the page. Within each of these groups (i.c., complete and detected), the following

material is presented.

N The number of observations used to generate the statistics.

Sum Wgts The sum of the weights attached to each observation. Because weighting was not
used, this value equals “N.”

Mean The arithmetic mean of the observations.

Sum The arithmetic sum of observations.

StdDev  The standard deviation of the data.

Variance  The variance of the data.

Skewness A measure of how closely the spread of the data follows a normal distribution.
Values close to zero indicate that the spread of the data is similar to that for a normal
distribution. Negative values indicate that the tail of the distribution toward small
observations is longer than that expected in a normal distribution. Positive values
indicate that the tail of the distribution toward the large observations is longer than
that expected in a normal distribution. ‘

Kurtosis A measure of how “peaked” the distribution is. Values close to zero indicate that

USS
CSS
cv

T:Mean=0

Pr>(T|

Num *=0

Num=>0

M(Sign)

Pr>={M|

the data follow a normal distribution. Negative values indicate that the distribution
is flatter than a normal distribution. Positive values indicate that the distribution is
more preaked than a normal distribution.

The uncorrected sum of squares for the data.

The corrected sum of squares for the data.

The coefficient of variation for the data.

The result of the test using, as the null hypothesis, the fact that the mean of the data
set equals zero. The result of this test is not important to the data evaluation.

The probability that a t-statistic greater than that obtained for the aforementioned
null hypothesis will be received. As noted, the result of this test is not important to
the data evalunation.

The number of observations not equal to zero in the data set.

The number of observations with a value greater than zero in the data set.

A test statistic used to determine if the population mean is zero. This test statistic
was not used in the evaluation of the data set.

The probability of a greater value for “M.” As noted, this test statistic was not used
in the evaluation of the data set.



Sgn Rank

Pr>=[S)|

W:Normal

Pr<wW

Quantiles

100% Max
75% Q3
50% Med
25% Q1
0% Min
Range
Q3-Q1
Mode
99%
95%

10%

1%

Extremes

Stem Leaf
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The centered Wilcoxon signed rank statistic for testing the hypothesis that the
population mean is zero. This test statistic was not used in the evaluation of the data
set.

The probability of a greater value for “S.” As noted, this test statistic was not used
in the evaluation of the data set.

A test statistic used to measure how closely the distribution of the data set follows
anormal distribution. Values close to one indicate that the data set follows a normal

distribution.

The probability that a smaller value for “W” will be received. Values less than 0.01
indicate that the distribution of the data deviates significantly from a normal
distribution.

These are descriptive statistics based on order for the data set. “(Def=5)” indicates
that only 5 of these descriptive statistics were requested.

The maximum value in the data set.

The value at the 75" percentile of the data set.

The value at the 50 percentile or median,

The value at the 25% percentile.

The minimum value in the data set.

The result of [100% Max - 0% Min].

The result of [75% Q3 - 25% Q2].

The value observed with the greatest frequency.

The value at the 99* percentile.

The value at the 95® percentile.

The value at the 10" percentile.

The value at the first percentile.

The four columns below this label present the five smallest and the the five greatest
observations contained in the data set. In addition to presenting these values (under
“Lowest” and “Highest,” respectively), the sample number for that value is
presented under “ID.”

This is a stem and leaf diagram. The values under “stem” are the leading digits of
the natural log of the concentration for a particular observation. The values under
“leaf” is the last digit of the natural log of the concentration for the observation.

(Note, if the data set is large, as are the data sets for the subsurface soil, then the
“leaves™ are replaced by asterisks (*).) The values under “#” are the number of



A-7
observations within each stem group. This diagram is similar to the histograms
presented in Chapter 2 except that the y-axis is reversed.

Boxplot  This is another graphical representation of the data. In the box plot, the median is
the line dissecting the central rectangle. The top and bottom lines of the central
rectangle are the 75™ and 25" percentiles, respectively. The symbols above and
below the rectangle represent the range and the maximum and minimum values.
Please note, for some box plots not all three lines are shown for the central
rectangle. This indicates that the median and the 75" or 25" percentiles have the
same or very similar values. Similarly, for some box plots, symbols indicating the
range, maximum, or minimum values are not presented. This indicates that these
values are also similar to the 75™ and 25™ percentiles.

Normal Probability Plot
This is a plot of the rank score of each observation versus the natural log of each
observation. This plot is identical to the larger normal cumulative probability plots
presented in Chapter 2. On these plots, the asterisks (*) represent the observations,
and the crosses (+) represent the area in which the observations should fall if the
transformed data followed a normal distribution.

Pages A-34 through A-37 present boxplots for each analyte in the surface classification on a
unified scale. The boxplots for the complete data set are presented on pages A-34 and A-35, and the
boxplots for only detected observations are presented on pages A-36 and A-37. These plots display
the information discussed previously.

Pages A-38 through A-61 present the univariate statistics discussed earlier for the complete and
detected data sets for the subsurface depth classification. The information presented on these pages
is the same as that defined above.

: Pages A-62 through A-65 present boxplots for the subsurface depth observations on a unified

scale. The boxplots for the complete data set are on pages A-62 and A-63, and the boxplots for the
detected observations are presented on pages A-64 and A-65 These plots display the information
discussexd previously.

Pages A-66 through A-69 present the correlation matrices for the complete data set for both the
surface and subsurface classifications. The order in which the information is presented on these
pages is described under the titie bar. As indicated in the title bar, the following is presented at each
intersection.

Pearson Correlation Coefficient
This is the simple correlation coefficient for the two analytes at the intersection. It is a
measure of the strength and direction of the relationship between the magnitude of the
concentrations of the two analytes. Values that deviate from zero indicate that there is some
type of relationship between the two analytes. Positive values indicate that the greater
concentrations for one analyte tend to be seen in the same samples in which the greater
concentrations for the second analyte are seen, or that the smaller concentrations for one
analyte tend to be seen in the same samples in which the smaller concentrations for the
second analyte are seen. Negative values indicate that the smaller concentrations for one
analyte within a sample are related to larger concentrations for the second analyte within a
sample, or that the larger concentrations for one analyte within a sample are related to
smaller concentrations for the second analyte within a sample. Therefore, positive
correlation coefficients indicate that the two analytes’ concentrations are directly related, and
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negative correlation coefficients indicate that the two analytes” concentrations are inversely
related.

Prob > [R| under Ho: Rho=0
This is the probability for the test of the null hypothesis that the correlation coefficient at the
intersection equals sero. If this value is small (i.e., less than .01), then the correlation
coefficient differs significantly from zero. Therefore, a small value indicates that the
correlation between the two analytes at the intersection is statistically significant.

Number of Observations
This reports the number of observations used to generate the correlation coefficient.

Pages A-70 through A-123 present the univariate statistics for the background population. That
is, these pages present the univariate statistics for the surface and subsurface classifications after each
analyte’s observations with concentrations greater than the selected maximum background
concentrations for the analyte (as reported in Tables 2.14 and 2.15) were deleted from the data set.
Pages A-70 through A-96 present the univariate statistics for the surface data set. Pages 97 through
123 present the data for the subsurface data set. All information presented in these pages is that
defined earlier.
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DEPTH=surface

24 Varilables: LNAL LNSR
LNFB LENMG

Variable N
LMAL 15
LNSB 48
LNRS 75
LNBA 15
LNEE 75
LNCD 71
LNCA 75
LNCH 75
LNCO 75
LRCU 75
LNCN 67
LNFE 5
LNFB 75
LIMG 75
LNMN 15
LNHG 75
LNNI 75
LNK 75
LNSE 73
LNRG 75
LNNA 15
LNTL 74
LNV 75
LNZN 75
24 Variables: LNAL LNSB
LNEB LNMG

Variable N
LNAL 662
LNSB 533
LNAS 662
LNBA 662
LNBE 662
LNCD 657
LNCA 662
LNCH 662
LNCO 662
LNCU 662
LNCN 642
LNFE 662
LNPB 662
LNMG 662
LNMN 662
LNHG 655
LNNI 662
LNK 562
LNSE 643
LNAG 662
LNNA 662
LNTL 655
LNV 662

LNZN 662

Simple Statistice
All Observations

LMNAS LNBA LNBE LNCD
LMMN LNHG LNNI LNK
Hean Std pev
8.91714¢6 0.505918
0.142105 1.393546
1.723296 0.754329
4.400594 0,540953
0.853785 1.621603
0.3:0103 0.655895
8.756547 1.530307
2.823978 0.710730
1.960227 0.466609
2.751744 0.769432
-0.616860 0.284773
9.5695139 0.449993
2.952217 0.657599
‘' 7.222300 0.652082
5.923466 0.675201
-2.128726 0.672597
2.881036 0.616949
6.198335 0.4935863
-1.06B8210 0.949024
0.502246 0.615645
4.384467 0.608198
=0.717890 0.714457
3,037400 0.610664
4.011788 0.649062
------------------ DEPTH=subsurface
Simple Statistics
All Observations
LRAS LNDA LNBE LNCD
LNMR LNHG LNNI LNK
Mean Std Dev
B.354939 0.858224
1.549561 0.765183
0.615238 0.918381
3,699417 0.945365
~0.679801 0.663204
-0.190440 0.721316
6.849507 1.104820
2.198567 1.099021
1.4686014 0.770470Q
1.B22125 1.0568653
-0.669220 0.439712
9.282350 0.6064372
1.B866139 0.939653
6.275156 1.0368488
4.715378 1.276385
-2.515860 0.592590
1.950534 0.979634
5.6]163% 0.751715
=1.222950 0.636640
0.050334 0.586773
4.956872 0.012687
-0.758410 0.713541
2.773911 0.637630
2.916849 0,880551

LNCR LNCH LNCO LNCU LNCN LNFE
LNSE LNRG LNNA LNTL LNV LNZN
Sum Minimum Maximum
668,785937 7.021084 9.661416
6.821019 ~1.049820 2.564949
129.254672 -1.427116 3.828B641
330.044573 2.639057 5.2BB267
64.033862 -1.77T1957 3.178054
22.0172590 -0.562119 2.272126
£56.741006 6.100319 12.587928
211.7598383 0.955511 5.552960
147.017014 0.182322 3.401197
206.380773 0.916291 5.442418
-41,329600 ~1.309333 -0.150823
717.713922 9.160518 10.89673%
221.416291 1.131402 &5,777652
541.672515 5.549076 9.017968
444.259981 3.2100876 7.901007
-155.654484 ~3.172261 2.041220
216.077705 1.648659 4.442651
464.875089 4.700400 7.640123
-77.979600 -2.207275 3.218876
37.668413 -0.713350 3.737670
328.835005 3.21887¢ 6.429719
-53.123900 ~1.514128 2.302585
227.804993 0.832309 4.2484595
300.8B4114 2.708050 5.966147
LNCR LNCH LNCO LNCU LNCN LNEE
LNSE LNAG LHNA LNTL LNV LNZN
Sum Minimum Maximum
5530,969745 5.068904 10.671278
B25.915900 -1.108663 3.006662
407.287651 =1.,832581 3.737670
2449.013777 0,693147 6.407684
-450.027948 ~5,298317 3.218876
-125.120000 -2.040221 5.459596
4534.373726 .542324 12,371507
1455.451403 -0.7258670 6.224558
983.741380 -0.544727 4.239107
1206.247001 -0.446287 9.836279
-429.639000 -2.120264 0.336472
6144.915969 6.300786 11.4668633
1235.364079 -0,725670 7.056175
4154.153233 2.809403 9.441452
3121.580087 0.530628 5.99B8384
-1647.890000 -4.605170 2.484907
1291.253450 -0.174353 9.417355
3714.904733 3.583518 10.126631
-786.355000 «2.453408 1.335001
33.320942 ~1.272966 2.639057
3281.449208 1.131402 9.008224
-496,761000 -1.832581 2.397895
1836.329108 -0.339877 4,232656
1930.954161 ~0.186330 7.029973



Varitable=sLNVALUE
Homents
N 75 Sum Wgts 75
Mean B.917146 Sum 668.7859
5td Dev 0,.505318 Variance 0.255953
Skewness -1.74412 Kurtosis 3.858095
uss 5982.602 €SS 18.94045
cv 5.673537 S5td Mean 0.058418
T:Mean=0 152.643 Pr>(T| 0.0001
Num *= @ 75 HNum > O 75
M{Sign) 37.5 Pr>=|M| 0.0001
Sgn Rank 1425 Pr>=|5| 0.0001
W:Normal 0.849025 Pr<W 0.000%
Stem Leat L]
96 06 2
94 3344702 7
92 D0444661122349 14
90 022347782223356 15
BB 000111124400123589 18
86 346022569 9
B4 1% 2
62 64 2
80 6 1
8 & 1
76 3 1
14 1 1
72 6 1
To 2 1
m———— e —— ==}
Multiply Stem.Leaf by 10%*-1
Variable=LNVALUE
HMoments
N 75 Sum Hgts 75
Mean 8.917146 Sum 668.7859
Std Dev 0.505918 vVvariance 0.258953
Skewness -1.74412 Kurtosis 3.858095
uss 5982.602 CSS 18.94049
cv 5.673537 5td Mean 0.0568418
T:Mean=0 152,643 Pr»|Tt 0.0001
Num = Q 75 Num > 0 75
H{Sign} 37.5 Pre=(Ml 0.0001
Sgn Rank 1425 Pr>=|§| 9.0001
W:Normal 0.849025 Pr<W 0.0001
Stem Leaf *
96 06 2
94 3344702 ?
92 00444661122349 14
90 022347792223356 15
88 000111124400123589 18
86 346022569 L]
B4 19 2
B2 64 2
B0 & 1
78 6 1
76 3 1
T4 1 1
72 6 1
70 2 1
Bt Sttt LEC SR LT S
Multiply Stem.Leaf by 10++*-1

All Observatlons
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DEPTH=Surface ANALYSIS=Aluminum

Quantiles{Def=5)
100% Hax 9,.661416 99%
75% Q3 9,239899 958
508 Med 9.002085 aok
25% Q1 8.785692 108
0% Min 7.021084 5%
1%
Range 2.640332
Q3-01 0.4549207
Mode B.808369
Boxplot
1 9.7
1
Fo———— +
[ N
I+ 1
fm———— +
|
|
]
o
1]
L]
-
+ 7.1

Detected Observations

Quantiles (Def=5)

1009 Max 9.661416
75% Q3 9.2396599
50% Med 9.002085
251 gl B.785692

0% Min 7.021084

Range 2.640332

Q3-01 ©.454207

Mode B.B0B369

Boxplot

|

|
pmmm— +
W —— -
1o+ 1
+————= +

|

|

0

1]

[+]

-

N

[

99%
5%
908
10%
5%
1%

Extremes
9,.661416 Lowest ID Highest D
9.495519 7.021084¢ 14147) 9.472705( 5053}
9.425452 7.258412( 14020} 9,495519{ 14166}
8.3380867 7.414573¢ 140003 9.517825{ 5103
7.727535 7.7271535¢ 14019) 9.602382( 14159)
7.021084 7.855545¢ 14016) 9.661416¢( 14176}
Normal Probahility Plot
+ ++++ b +
] dpbhhe
I LRR 22 L)
| T
| LR R ] Y
| LT LT T rwaryy
1 hpptd
1 LT
I EE TR
| ++++ *
| +4++ -
1 -
I -
+
-2 -1 0 +1 +2
Extremes
9.661416 Lowest ID Highest IDp
9.495519 7.021084¢ 14147) 9.472705¢( 5053)
9.425452 7.258412¢ 14020} 9.495519( 14166}
8.338067 7.414573¢( 14000) 9.517825( 5103}
7.721535 7.727535¢ 14019 9.6023821 14158}
7.021084 7.855545( 14016) 9.661416( 14176}
Normal Probability Plot
+ e ¥
| PR T4
I L X222
1 PSS T ]
1 LI L T T NN
| L LT T ey
| bl 2 2 2
| gy
| FHrE*
| e ¥
| +++ *
I -
I *
-
+ + pom— Fomm——— +
-2 -1 ] +1 +2
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Variable=LNVAIUE
Moments
N 48 Sum Wgts 48
Mean 0.142105 Sum 6.821019
Std Dev 1.393546 Vvariance 1.94197
Skewness 0.612338 Kurtosis -1.25795
uUss B2.2419 Css 91.272¢6
cv 980.64983 Std Mean 0.201141
T:Mean=0 0.706492 Pr>IT| 0.4834
Num “= § 48 Num > © 21
M{5ign) -3 Pri=|M]| 0.4709
S5gn Rank Bl Pr»=I5| 0.4114
W:Normal 0.771312 Pr<w 0.0001
Stem Leaf ]
24 0846666 ?
22
20
13
16 13 2
14 1437 4 4
12 24 2
10 9 1
B3 1
]
4 7773 4
2
[+
=07 1
-2
=4 4 1
-6
-8 999997774 9
=10 1111885555555522 16
b ——

Multiply Stem.Leaf by l0++-1

Variabile=LNVALUE
Moments
N 1 Sum Hgts 4
Mean -0.25767 Sum -1.19069
5td Dev 0.600062 Variance 0.360075
Skewness  0.531298 HKurtosis -0.0488
uss 1.4349657 C58 1.080224
cv -201.5685 S5td Mean  0.300031
T:Mean=0 =-0.992i4 Pr>{T| 0.3943
Num ~= 0 4 Num > 0 1
M(5ign) -1 Pr»o|M| 9.6250
5gn Rank -3 Pr»=|5| 0,3750
W:Normal 0.986257 Pr<W 0.9148
Stem Leaf [
17 1
2
4
-0 7 1
-2
=14 1
-6
-8 4 1

b ——————

+
Multiply Stem.Leaf by 10*+*-1

DEPTH=Surtface ANALYSIS=Antimony -~===

All oObservations

Quantiles{bef=5) Extremes
100% Max 2.5645949 990 2.564949 Lowest D Highest In
75% Q3 1.423036 95¢ 2.564949 -1.10866¢( 14164) 2.541602( 10367}
50% Med =0.9546 90% 2,541602 =1.10866( 14159} 2.564949¢ 5053
258 Q1 -1.048982 1ot -1.07881 -1.10866( 14157) 2.564949¢ 5056
OR Min -1.10666 5% -1.10866 -1.10866{ 14147) 2.564949¢( 5058)
1% -1.10866 -1.07881¢ 14143) 2.564949¢( 5063)
Range 3.673612
Q3-Q 2.472959
Mode -1.04982
Boxplot Normal Probabllity Plot
r 2_5+ &k +*
| 1 L
! | +
| 1 ++
| I Tye
Fm———— + | LAA RS
I | | e b
] | | .+
| | [ e
| | 0.7+ +
| 1 | L
| [ [ +
I+ | | ++
1 ! | + 0
' | | +
| | | ++ .
| | | +
I— * 1 Jp  kEEEw
o + -1.1+ * L L T
L e EY ] +
-2 -1 0 +1 +2
Detected Observations
Quantiles (Def=5) Extremes
100% Max 0.470004 95% 0.47c004 Lowest 1D Highest ID
75% Q3 0.247825 958 0,.470004 -0.%4161¢ 14121) - 1
50% Med -0.35954 90% ©.470004 -0.54473( 14167} -0.94161( 14131
258 Q1 -0.74317 10% -0.94161 -0.17435] 14166) -0,544731{ 14167)
0% Min -0.94161 58 -0.94161 ©.470004{ 14165) -0.17435( 14166)
1% -0.94161 A ) 0.470004( 14165)
Range 1.411612
Q3-Ql 0,890993
Hode -0.94161
Boxplot Normal Probability Plot
1 0.5+ - 4t
| | it
+————= + | ++++
| | | e
oo 1 4
| | ! e+
Fm———— + | T4
| -0.9+ +h 4
+ + + + + e pm - -
-2 -1 0 +1 +2



Variable=LNVALUE
Moments
N 75 Sum Wgts 15
Mean 1.723396 Sum 129.2547
$td Dev 0.754329 Variance 0.569013
Skewness =0.39503 Kurtosis 4.383669
uss 264.8639 CSS 42.10693
cv 43.76994 Std Mean 0.087102
T:Hean=0 19.76585 Pr>|T| 9.0001
Num ~= 0 75 Num > 9 74
M{Sign) 36.5 Pr>=|M| 0.0001
5gn Rank 1403  Prr=]3| 0.0001
W:Normal 0.93558 Pr<W ¢.0011
Stem Leaf L]
3 878 3
32 1
2 5567 4
2 Q001122222233334 16
1 5555556666677777770008699999 2B
1 00112223333344444 17
0 5668 4
02 1
-0
-0
-1 4 1
Variable=LNVALUE
Moments
N 74 Sum Wgts 74
Mean 1.76597 Sun 130.6918
5td Dev 0.662572 Varlance 0.435001
Skewness 0.724103 Kurtosis 1.849014
uss 262.8272 CS§ J2.04708
cv 37.516884 Std Mean 0,077022
T:Mean=0 22.82801 Pr>|T| 0.0001
Num "= 0 74 Num > 0 74
M{5ign} 37 Pe>=|M| 0.0001
Sgn Rank 1387.5 Pr>=|5] 0.0001
W:Normal 0.949926 Pr<W 0.0132
Sten Leaf #
38 3 1
36 1 1
343 1
3z 2 1
30
28
26 1 1
24 0886 4
22 001115590 9
20 4525 4
18 46793567 8
16 1157990002799% 14
14 11468003377 11
12 5814469 7
10 3303699 7
]
69 1
4 199 3
2
DB 1
e mm b4

Multiply Stem.Leaf by 10+*-1
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All Observations

Quantiles (Def=5})

1009 Max 3.820641
75% Q3 2.151762
50% Med 1.704748
258 Q1 1.360977
0% Min -1.42712
Range 5.255758
g3-q1 0.790786
Mode 1.704749
Boxplet
1]
1
!
o +
empomw
+-—t-—t

PEPTH=5ur face ANALYSIS=Arsenic -

Detected Cbservations

Quantiles (Def=5)

100% Max 3.628641
758 Q3 2.151762
50% Med 1.704748
25% Q1 1.386294

08 Min 0.182322

Range 3.64632

Q3-ql 0.765468

Mode 1.704748

Boxplot
[+]

Extremes
99% 3.028641 Lowest ID Highest ID
958 3,218876 =-1.42712¢ 14103)  2.70805( 14040}
908 2.484907 0.182322¢ 14003} 3.218876( 14041)
108 1.029619 0.470004 ( 14147) 3.526361¢ 1416T)
5% 0.5687787 0.587787( 14019) 3.713572( 14185}
1% -1.42712 0.587787{ 14013) 3.828641( 14166}
Normal Probabllity Plot
375+ LT
| AETE T 23]
| LA MRS
| Tyl
I LEREE T L 2 2]
1.25+ P Ty
i Apdhpddd
| EE AL LY
| +++
|
-1.25+ *+
+ + mm———e 4t + -—t
-2 -1 V] +31 +2
Extremes
959% 3.828641 Lowest ID Highest ID
958 3.218876 0.1823221( 14q003) 2.70B0S( 14040}
90% 2.484807 0,470004{ 14147) 3.218876( 14941}
10%  1.098612 0.587787¢ 14019) 3,526361( 141867)
5% 0.587787 0.587787¢ 14013) 3.713572¢( 14165)
1% 0.182322 0.788457¢ 14020} 3.B28641( 14166}
Normal Prebability Plot
3.9+ *
| .
1 * +
1 " +++
I +H+
| +++
| +*
| RS
I Ea il 2l
| F1 23]
I EEY LA
l kh b
1 P
| reeay
I LEALE F¥S
| +++
| +3¥
| g
| +++
0.1++*
dam—— + + 4= + 4= +
-2 -1 0 +1 +2
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Variable=LNVALUE
Hements
N 75 Sum Hgts
Mean 4.400594 Sum
5td Dev 0.5409533 Varlance
Skewness -1.01577 Hurtosis
Uss 1474.047 CSS
cv 12.29272 5td Hean
T:Mean=0 70.45027 Pr>|TI
Num "= 0 75 HNum > O
M{Stgn) 37.5 Pra=H|
Sgn Rank 1425 Prr=|5]|
H:Normal 0.928096 Pr<w
Stem Leaf
52 579
50 166789
48 0145706

46 1345567999069

44 2357860112344584
42 2589967778

40 1316679

381

36 9463

34 3736

20

B

15
330.0440
0.29262
1.168851
21.65461
0.062464
0.0001
75
0.0001
0.0001
0.0003

10 *

Multiply Stem.Leaf by 10%**-1

Variable=LNVALUE
Moments
N 75 Sum Hgts
Mean 4.400594 Sum
Std Dev 0.540953 Variance
Skewness -1.019877 FKurtosis
Uss 1474.047 Css
cv 12.29272 5td Mean
T:Mean=0 70.45027 Pr>|T}
Num *= 0 75 Num > @
Hisign) 37.5 Pr»e|M|
5gn Rank 1425 Pr»o|5)
W:Normal 0.928096 Pr<W
Stem Leaf
52 579
50 166789
48 0145786
46 1345567999069
44 235T70R0112344588
42 2589957778
40 1316679
38 1
36 9463
34 3736
320
304
28 4
26 14
e e ittt 4

75
330.0446
0.29263
1.1686851
21.65461
0.062464
0.0001
75
0.0001
0.0001
0.0003

-
Welh W

1
10

e B

Multiply Stem.Leaf by 10++*=-1

DEPTH=Surface ANALYSIS=Ba.

All Observations

rium

Quantiles (Def=5) Extremes
100% Max 5.2882867 99% 5.28BB267 Lowest ID Highest 1D
75% Q3 4.70048 958 5.087596 2.639057¢ 14147) 5.081404( 14145)
508 Med 4.51086 908 5.058246 2.944439¢ 14020) 5.087596( 14041)
25v Q1 4.174387 108 3.555348 3.135494¢ 14016) 5.247024( 14166)
0% Min 2.639057 5% 23.295837 3.295037( 14142} 5.273¢ 14167}
1%  2.629057 3.433987( 5084} 5.2B8267( 14165}
Range 2.64921
03-01 0.526093
Mode 4.369443
Boxplot Normal Probability Plot
| 5.3+ e +
I ‘ whkdkh w
| EE 2 X
‘ whkwwd
1 .
| ! ! AR
Fm———— + | WAARE 2
| | +¥ 4+
| | R
| | Fhphad
0 | it ¥
Q {+4+4+ +
[+] 1 *
(] 2.7+ *
-_—+= + + + t=m——
-2 -1 0 +1 +2
Detected Observations
Quantiles{Def=3) Extremes
1008 Max 5.288267 991 5.298267 Lowest ID Highest Iip
758 Q3 4.70048 95% 5.08759%%6 2.639057( 14147 5.081404¢ 14145)
50% Med 4.5140886 90% 5.056246 2.944439¢( 14020y 5.087596( 14041}
25% Q1 4,174387 10%  3.555348 3.135494¢( 14016} 5.247024( 14166)
0% Min 2.639057 5% 3.295837 3.295837( 14142) 5.273¢ 14167}
1% 2.6392057 3.4338687( 5084} 5.2BB8267( 14165}
Range 2.64921
Q3-0g1 0.526093
Mode 4.369448
Boxplot Normal Probability Plst
) 5.3+ trtr 4
] ek
l R 2 X
I Mwkaad
I [X222%
| P
| hdngy
| | T
| | P
| | dhpEaE
o | ++++ ¥
o |44+ -
[+] | .
4 2.7+ *
+ ot +-=
-2 -1 Q +1 +2



Variable=LNVALUE

N

Mean
Std Dev
Skewness
Uss

cv
T:Mean=0
Num = O
M{Sign)
S5gn Rank
#iNormal

Sten
30
28
26
24
22
20

-0
-2
-4
-6
-8
=10
-12
=14
-16

Moments

75
0.8537685
1.621803
4.052183
249.3094
189.58545

4.55812

73

-0.5
643.5
0.821102

Leaf
4408
3399
4441111
00BBBBG
400

3578023679

oo

35
666666422
643112
199999000
442

1852

9

63

ki

[ U S—

Sum Wgts
Sum
Varlance
Kurtosis
C55

Std Mean
Pr>|T]|
Num > 0
Pro=|H|
Pr>=|5§
Pr<e

15
64.03388
2.630246
-1.71582
194.6382

0.18727
0.0001
36
1.0000
0.0002
0.0001

(SRR A -

e

HFNHAWWOWORR

Multiply Stem.Leaf by 10%+*-1

Variable=LNVALUE
Moments
N 70 Sum Wots
Hean 0.966106 Sum
Std Dev 1.621316 Variance
Skewness -0.08989 HKurtosis
Uss 246.7136 cCsS
cv 167.8198 5td Mean
T:Mean=0 4.985468 Pr>|TI
Num ~= 0 68 Num > 0
H(5ign) 2 Pro=]Ml
Sgn Rank 641 Pr>»=|5§
W:Normal 0.B26672 Pr<W
Stem Leaf
J0 4488
28 3399
26 4441111
24 00938386
22 400
20 3578023679
18
16
14
iz 1
10
8
6
q
2
Q 0D
-0 35
-2 666666422
-4 643112
-6 13000
-8 44
=10 1852
-12 3
-14 63
-16 7
b mm—pmm———

70
67.62745
2.628671

-1.7526
18%.3783
0.193785

0.0001

36
0.7163
0.0001
C.go0l1

=R R

pn

HA RN GOSN

Multiply Stem.Leaf by 10%+*-1

1008 Max
15% Q3
503 Med
25% Q1

0% Min

Range
g3-Q1
Mode

Baxplo

100% Max
75% Q3
50% Med
25% g1

0% Min

Range
Q3=-01
HMode

Boxplo

A-14
All Cbhservations

Quantiles (Def=.

3.178054
2.484907

o]
-0.59784
-1.771%¢6

4.950011
3.062744
-0.35667

t

Detected Observa

Quantiles{Def=

3.174054
2.484507
1.668241
-0.52762
-1.77196

4.950011

3.012535
-0.35667

t

DEPTH=Surface ANALYSIS=Beryllium

5)

99%
95%
90%
10%
58
1t

tions

5}

99%
958
0%
10%
51
1%

-1.7

Extremes
3.174054 Lowest D Highest ID
3.044522 -1.77196( 14016) 2.890372¢( 14164)
2.833213 ~1.56065¢( 14000) 3.044522¢ 14165)
-1,02165 =-1.42712¢ 140200 3.044522¢ 14166)
-1.38629 -1.38629¢( 14006} 3.1780541( 14145)
-1.77196 -1.10866¢ 10367} 3.178054( 14159}
Normal Probability Plat
+ 4+ ks A
I R R
| ahmy
1 whk
1 P
I cana +
i ++
| +
| +
| v+
| ++
| +
+ +
1 +
f ++
| + *
| + e
| +  hhde
| PR
I LR 2]
1 .
] hway
| *
| LR =3
+ ¥ +
-2 -1 0 +1 42
Extremes
3.178054 Lowest ID Highest ID
3.044522 -1.77196/( 14016) 2.890372¢ 14164
2.833213 -1.56065( 14000) 3.044522¢ 14165)
-1.03574 -1.42712{ 14020) 3.044522¢ 14166)
~1.38629 -1.38629¢ 14006) 3.178054( 14145)
=1.771396 -1.10866( 10367} 3.178054( 14159}
Normal Probability Plot
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I *
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I ER R
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+ +4+
B e L L P + + e
=2 -1 [¥] +1 +2



A-15

DEPTH=Surface ANALYSIS=Cadmium

All Observatiens

Variable~LNVALUE
Homents
N 71 Sum Wgts 71
Mean 0.310103 Sum 22.01729
Std Dev 0.655695 Variance 0.43018%
Skewness 0.89504 Kurtosis 0.174617
uss 36.94152 Css 30,1138
cv 211.5091 5td Mean 0.07784
T:Mean=0  3.983824 Pr>|T| 0.0002
Num “= Q 68 Num > 0 38
M({Sign} 4 Pr>=|M| 9.3961
S5gn Rank 488 Pr>=|5| 0.0023
W:Normal 0.890404 Pr<W 6.0001
Stem Leaf f
22 7 1
20
18 67 2
16 2 1
14
12 88 2 4
10 399 3
B 8886699 7
6 449944499 . 9
q 7779 ' 4
2 e 2
0 0000000BBB 10
=0 5434 4
-2 76663330976554222222222 23
~q €82 3
mm b ————
Multiply Stem.Leaf by 10%*-1
Variable=LNVALUE
Moments
N 41 Sum Wgts 41
Mean 0.707875 Sum 28.02289
S5td bev 0.592241 Variance 0.350749
Skewness 0.483239 FKurtosis 0.314301
uss 34.57456 Css 14.02597
cv B3.66458 5td Mean ©.092492
T:Hean=0 7.65332T7 Pr>|T) 0.0001
Num “e 0 41 Num > © s
M(Sign) 15.5 Prr=|Ml a.0001
Sgn Rank 396.5 Pr>=I51 0.0001
W:Normal  0.958527 Pr<R 0.2019
Stem Leaf L]
22 7 1
20
18 &7 2
16 2 1
14
12 88 2
10 388 3
8 BBB6699 7
6 449944499 9
4 7779 4
2 64 2
0 00888 5
-0 54 2
-2 642 3
————tm——m et ————p————}

HMultiply Stem.Leaf by 10+i-1

-Quantiles {Defw5) Extremes
100% Max 2.272126 994 2.272126 Lowest iD Highest ID
75% Q3 0.788457 958 1.722767 -0.56212( 14032) 1.2809341( 14166}
50% Med 0.09531 80% 1.193522 ~0.478041 14033) 1.7227671 14187}
25% 01  -0.22314 108 -0.3285 -0,41552¢ 5084) 1.856298{ 5047
0% Min -0.56212 5% -0.37106 -0.37106( 14029) 1.871802{ 14050
1% -0.56212 -0.35667( 5093) 2.272126{ 14139
Range 2.834245
Q3-qQ1 1.011601
Mode -0.22314
Boxplot Normal Probability Plot
l 2.3¢ .
| I
| ] LRI T
1 | +++
| | +++
| | et
I | e
| 0.9+ v
I wrrd
I L2 23
1 +++t
| Fes
| +i4 F
I *d Wk whkwwha+
-0.5+ * . +++
+ + + + +=m———t
-2 -1 0 +1 +2
Detected Cbservations
Quantiles (Def=5) EXtremes
100% Max 2.27212¢6 98k 2.272126 Lowest D Highest 1D
75% Q3 0.993252 95¢ 1.856298 =0.26136¢( 14147 1.2809341( 14166}
50% Med 0.741937 99% 1.280934 -Q.23572( 5050} 1.722767( 14167}
258 Q1 0.262364 108 -0.13926 -0,22314¢( 5127} 1.B56298( 5047)
OF Min -0.26136 5% -0.22314 -0.15082{ 14132) 1.8718021{ 14080}
1% -0.26136 -0.138261 14019) 2.272126{ 14139}
Range 2.533491
Q3-Q1 0.730888
Mode 0.182322
Boxplot Normal Probabllity Plet
0 2.3+ *
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| | LR T
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1 1 Akt
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A-16

Variable=LNVALUE
Moments
N 75 Sum Wgts
Hean 6.756547 Sum
Std Dev 1.530307 Varlance
Skewness 0.810991 Kurtosis
Uss 5924.079 (5SS
v 17.47614 Std Mean
T:Mean=0 49.55472 Pr>|T|
Num “= ¢ 75 Num > O
M(Sign} 37.5 Pr>=|M|
S5gn Rank 1425 Prr=|5]|
W:Normal 0.906448 Pr<wW
Stem Leaf
12 &
12 23
11 666
11 013
10 777839
10 223
9 66
9 14
8 5555666677799
8 000111222333344
7 555808088899
T 112233444
6 71778
61

Variable=LNVALUE
Homents
N 75 Sum Wgts
Hean 8.756547 Sum
sStd Dev 1.530307 Vvarlance
Skewness 0.610091 Kurtosis
Uss 5924,079 (S5
cv 17.47614 5td Mean
T:Mean=0 49,.55472 Pr>»|T|
Hum ~= 0 75 Num > O
H{Sign) 37.5 Pr=|M]
5gn Rank 1425 Pr>=|§|
W:Normal 0.906448 Pr<W
Stem Leaf
12 6
12 23
11 666
11 013
10 777899
10 223
9 66
914
8 5555666617799
8 000111222333344
7 55588860099
7 112233444
& 7778
61
————tmmmmdmmmmpmaaat

Rll Observations

DEPTH=Surface AMALYSIS=Calcium

Quantiles{Def=5} Extremes
75 100% Max 12.58793 998  12.58793 Lowest D Highest D
656.741 753 Q3 9.595603 45% 11.61729 6.100319( 14036) 11.5851( 14102)
2.341839 50% Med 9.34284 90% 11.05089 6.679599( 5103) 11.61729¢ 14015}
=-0.21365 25% Q1 7.770645 108  7.170312 6.709304( 14157) 12.20607¢ 14020
173.2961 0% Min 6.100319 5% 6.747587 6.747587(  14026) 12.25486( 14000)
0.176705 1% 6.100319 6.768493( 5084} 12.58793( 14016)
0.0001 Range 6.487609
5 Q3-Q1 1.824958
0.0003 Mode 7.396335
¢.0001
0,0001
'] Boxplot Normal Probability Plot
1 [+] 12.75+ b4
2 | L
3 | *E dhttd
3 | bE TS
& | LR TS
3 | Ayt
2 | 4
2 I +t *
13 1 U
15 I LAARR L]
11 I e
9 | o e o o ok o
4 | LR AR TS
1 | 6.25+ * +H+
B el e +
-2 -1 +1 +2
Detected Observations
Quantlles{Def=5) Extremes
75 100% Max 12.58793 998 12.58793 Lowest 1D Highest D
656.741 75% Q3 89.585603 95% 11.6172%9 6.1003191( 14036y 11.5991¢ 14102)
2.341839 50% Med 8.34264 90% 11.05089 6.679599( 5103} 11.61729¢ 14018)
-0.21365 254 1 7.770645 10% 7.17012 6.709304( 14157) 12.20607( 14020)
173.2961 0% Min 6.1003i8 58 6.747587 6.747587¢( 14026) 12.25486( 14000}
0.176705 1% €.100319 6.768493{ 5084) 12.58793( 14016)
0.c0001 Range 6.487609
75 Q3-01 1.824958
¢.0001 Mode 7.386335
0.0001
0.0001
] Boxplot Normal Probability Plot
1 [ 12.75+ *
2 ] 1 L
3 I I E vpbes
3 I { *h bt
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Variable=LNVALUE
Moments
N 75 Sum HWgts
Mean 2.823978  Sum
5td Dev 0.71073 Variance
Skewness 0.671341 Kurtosls
uss 635.4942 CsS
cv 25.16767 Std Hean
T:Mean=0 34.41024 Pr>|TI|
Num *“= 0 7% Num > 0
M(sign) 37.5 Pr>=|M|
Sgn Rank 1425 Pro=|5|
H:Normal 0.91792 Pr<w
Stem Leaf
54 5
52
50
48 2
46
44 8
12
40¢
ae 3
36 119
34 373

32 220000377
30 00044448
28 333399

26 44441177777

24 00080PBBBBGEEGGEEERE

75
211.7984
0.505136
3.761242

37.3801
0.002068
0.0001
75
0.0001
0.0001
0.0001

#
1

B
HOOHO@WDWWk

0ex-1

74
210.9429
0.463586
4.16912
33.84175
0.07915
0.0001
74
0.0001
0.0001
0.0001

¥
1

22 002258
200
18
16
14 7
12
10 9
B 69
B T e
Multiply Stem.Leaf by 1
Variable=LNVALUE
Homents
N 74 Sum Wgts
Hean 2,849220 sSum
Std Dev 0.680871 Variance
Skewness 0.950905 Hurtesis
Uss 634.50812 Cs55
cv 23.689669 Std Mean
T:Mean=0 135,95798 Pr»|T|
Num "= 0 74 Hum > 0
M{sign) 3T Pr>»=|M|
S5gn Rank 1387.5 Pr>=|8|
W:iNormal 0.215626 Pr<w
Stem Leaf
54 5
52
50
48 2
46
44 8
42
40
3| 3
36 119
34 373

32 220000377
30 00044448
28 333388

26 44441177717

24 OUOBBABBBBEE6E666666

22 002259
20 0

Multiply Stem.Leaf by 1

L
HFaDHFOAD VLW

1
1

+
Dee-1

A-17

LEPTHuSurface RRALYSIS=Chromium

All Observations

Quantiles{Def=5} Extremes
1008 Max 5.55236 99% 5.5529¢6 Lowest Highest 1D
15% Q3 3.218876 95% 3.8288641 9.955511¢ 14047y 3.688B79( 14159)
508 Med 2.772589 90% 3.526361 0.993252¢ 14044) 2.9206411( 14006)
258 2.484907 0% 2.219203 1.193922¢ 14016) 4.477337( 5037}
0% Min 0.955511 5% 1.568616 1.568616( 14026) 4.9199B1 ( 5050}
1% 0.855511 2.104134¢ 5.55296( 14090)
Range 4.597448
Q3-QL ©.733963
Mode 2.564949
Boxplot Normal Probability Plot
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Detected Observations
Quantiles {Def=5} Extremes
1008 Max  5.55296 99%  5.5529% Lowest Highest 1D
758 Q3 J.218876 95% 3.9268641 0.993252( 3.688879( 14159
50% Med 2.772583 90% 3.526361 1.193922¢ J.828641¢ 14006
258 1 2.484907 10% 2.219203 1.568616( 14026) 4.477337¢ 5037)
0% Min 0.953252 5% 2.104134 2.104134( 14036} 4.919981¢ 5050)
1% 0,993252 2.197225¢( 5.55296¢ 14090}
Range 4.559708
Q3-qQL 0.733969
Mode 2.564949
Boxplot Rormal Probability Plot
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A-18

DEPTH=5urface ANALYSIS=Cobalt

All Observations

Variable=LNVALUE
Moments Quantiles{Def=5) Extremes
N 75 Sum Wots 75 100% Max 3.401197 99% 3.401197 Lowest ID Highest iD
Mean 1.960227 Sum 147.017 758 Q3 2.261763 95% 2.890372 0.192322¢ 14147) 2.639057( 14131}
5td Dev 0.466609 Variance 0.217724 508 Med 1.902108 908 2.564949 0.955511 ¢ 14020) 2.890372¢( 14009}
Skewness -0.23094 Kurtosis 3.011469 258 Q1 1.722767 108 1.481605 1.163151¢( 140000 2.890372( 14165}
uss 304.2%83 (55 16.11158 08 Min 0.182322 5% 1.193922 1.193922( 14016) 2.890372( 14166
cv 23.80383 Std Mean  0.053879 1% 0.182322 1.223775¢ 10367) 3.401187( 14158
T:Mean=0 36.38176 Pr>ITI G.0001 Range 3.218876
Num “= 75 Num > 0 5 Q3-Q1 0.53895%7
H(sign) 37.5% Prr=IKI 0.0001 Mode 2.302%B5
5gn Rahk 1425 Pr»=151 0.0001
W:Normal 0.961153 Pr<W 0.0693
Stem Leaf [] Boxplot Normal Probability Plot
33 o 1 1] 3.5+ *
32
e | 4
28 999 3 | | by
26 14 2 | | L
24 RO0EE 5 | ‘ I R
22 166000000 ] +————- + | PR
20 1111905569 10 | | | FPTN
1B 224466677775000235667 21 I i
16 57799900266679 14 ] whdkdbkry
14 6879 1 | t bt £
12 29 2 | I +i4+
10 &89 2 | | L5 el
986 1 | |+t
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4 |
2 |
[ 1 1} +
—mmmpmmm— e — e +
Multiply Stem.Leaf by 10++*-1 -2 -1 0 +1 +2
Detected Observations
VaritablesLNVALUE
Moments Quantiles {Def=5) Extremes
N 75 Sum Wgts 5 100% Max 3.401157 99%  2.401197 Lowest ID Highest o
Hean 1.960227 Sum 147.017 75% Q3 2.261763 95% 2.850372 0.182322¢ 14147} 2.639057( 14131)
Std Dev 0.46660% variance 0.217724 50% Med 1.9502108 90% 2.564949 0.955511¢ 14020) 2.8903721( 1490089}
Skewness -0.23094 Kurtesis 3.011469 25k 0Ol 1.722767 108 1.481605 1.163151¢ 14000) 2.890372( 14165)
uss 304.2083 CS§ 16.11158 0% Min 0.182322 58 1.193922 1.193922¢ 14016) 2.890372( 14166}
cv 23.803B3 Std Mean 0¢.053879 1% 0.182322 1.223775( 10367) 3.401197( 14158)
T:Mean=0 36.38176 Pr>[TI ¢.0001 Range 3.218876
Num “~= 0O 75 Hum > 0 75 Q3-Q1 0.538997
M{sign) 37.5 Pro=[M]| 0.0001 Mode 2.302585
Sgn Rank 1425 Pr>=135| 9.0001
#W:Normal 0.961153 Pr<W 0.0693
Stem Leaf ] Boxplot Normal Probability Plot
340 1 [} 3.5+ *
32
a0 | +++
28 999 3 | | dephgy
26 44 2 | | gy
24 00066 5 | | P
22 166000000 9 dmm—— + | e
20 111190%569 10 1 1 I RSkl
18 224466677779000235667 21 i et | hiaiieieid
16 57799900266679 14 e + | EERELAL
14 6879 4 | | gy
12 29 2 | | +art
10 &9 2 | | s
46 1 | | +edt
6 |+
4 |
2 !
0a 1 ¢ 0.1+ +
————t + + + + +
Multiply Stem.Leaf by 10**-1 -2 -1 1] +1 +2




Variable=LNVALUE

N

Hean

Std Dev
Skewness
uss

v
T:Mean=0
Num ~= @
H{sign}
5gn Rank
W:Normal

Kultiply Stem.Leaf by 1

Moments

15
2.751744
0.769432
0.500631
611.7169
27.96161
30.97194

75

37.%
1425
0.976693

0

&8

5791

446

03

2603
044449948
3994

Sum Wgts
Sum

Varilance
Kurtosis
Css

5td Mean
Pe>|TI
¥um > O
Pra»a|M|
Pr>=[5|
Pr<W

444411111777
008BAEEEEEE
267000
144902269

9

14

Variable=LNVALUE

N

Mean

Std Dev
Skewness
uss

cv
TiHean=0
Num "= 0
M{sign)
Sgn Rank
W:Normal

Multiply

Moments

75 Sum Wgts

2.751744 Sum

0.769432
0.500631
611.7169
27.96161
30.97194
15

37.5
1425
0.976693

Variance
Kurtosis
C55

Std Mean
Pr>|T|
Num > §
Pr>=|H|
Pr>={51
Pr<w

Leaf
4

Q

68

5791

446

03

2603
044449%48
3994
444413111777
00BBBE66666
267000
144902269

14

—— o m
Stem.Leaf by 10++-1

15
206.3808
0.592025
1.441003
43.809398
0.098946

¢.oo00l

75

0.0001
0.0001
0.4618

]
1

-
N

=
HHENFHFOARRNLABLRNWARN

"
O¥n-}

75
206.3808
0,592025
1.441003
43.80988
0.088646

0.0001

15
0.0001
0.0001
¢.4618

[
1

e

e
FHENRPFORHRNADDRN WO N

A-19

DEPTH=Surface ARALYSIS=Copper

RAll Observations

100% Max
5% Q3
508 Med
25% 01

0% Min

Range
03-01
Mode

Boxplot
[+]

1008 Max
5% Q3
50% Med
25% Q1

0% Min

Range

Q3-01
Made

Boxplot
I

Quantiles {Def=5) Extremes
5.442418 99% 5.442418 Lowest ID Highest ID
3.135494 958 4.060443 ©.916291 ( 14010) 3.912023( 14139
2.70805 90%  3.650149 1.1631514 14009) 4.060443( 14166
2.272126 108 2.014%03 1.335001( 14157) 4.077537{ 14165)
0.916291 5% 1.410987 1.410987{ 14142) 4.49%81¢ 14138)
1% 0.916291 1.435085(  14016) 5.442416¢ 14090}
4.526127
0.863368
2.564949
Normal Probability Plot
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|
|
1
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! * ot
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| e
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Detected Cbservations
Quantiles (Def=5) Extremes
5.442418 99%  5.442418 Lowest 1D Highest I
3.135494 95% 4.060443 6.916291{ 14010) 3.912023¢ 14139}
2.70805 908 3.850148 1.163151¢ 14009) 4.060443( 14166}
2.272126 10% 2.014803 1.335001¢ 14157) 4.077537{ 14165}
0.916291 5%  1.410%9807 1.410987( 14142} 4.49981¢ 14138)
1% 0.916291 1.435085( 14016y 5.442418¢ 14090}
4.526127
0.863368
2.564949
Normal Probabiiity Plot
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Varlable=LNVALUE
Moments
N 67 Sum Wgts
Mean -0.61606 Sum
Std Dev 0.284773 Variance
Skewness -1.35776 Kurtosis
uss 30.8469 CS5
cv -46.165 5td Mean
T:Mean=0 -17.7306 Pr>|TI
Rum ~= 0 67 Num > 0
MiSign) =33.5 Pre=|M|
Sgn Rank -113% Pr»=|$|
W:Normal 0.759835 Pr<W
Stem Leaf
-15
-2
-2 7
-3 411
-3 977
=4 222
-4 990B8BBRRGEEEESS
-5 4444433333331111
-5 page6
-6 322200
-6
-7
-7
-8 42
-8
-9
-9
-i0
=10
-11 4
-11
=12 400000000
-12
-131
e
Multiply Stem.Leaf by 1

VariablesLNVALUE
Moments
N 1 Sum Wgts
Mean ~0.34249 sum
Std Dev . Varlance
Skewness -  Kurtosis
uss 0.1173 (558
cv . 5td Mean
T:Mean=0 - Pr>IT|
Hum “~= 0 1 Num > 0
M{Sign) -0.5 Pr>»=a|H|
San Rank -0.5 Pr»=lsl
W:Normal Pr<wW

67
-41.3296
0.081096
0.681564
5.352328
0.034791

0.000]

1}
0.0001
0.0001
0.0001

=K

[
O O S G

4
0ve-1

1
-0.34249

0
0

1.0000
1.0000

A-20

All Observations

DEPTH=Surface RMRLYSIS=Cyanide

Quantiles(Def=5) Extremes
100% Max -0.15092 9%% -0.15082 Lowest ID Highest ID
75% Q3 -0.46204 958 -0.31471 -1.30933¢( 5084) -0.34249( 14090)
50% Med -0.52763 903 -0.37106 -1.23787( 5050; ~0.31471¢ 14013}
258 Q1 -0.61619 0% =1.20397 ~1.20397( 5105} =0.31471¢% 14041
0% Min -1.30933 5% -1.20397 =1.20397( 5103} -0.27444( 14167
1% -1.30833 -1.20397¢( 5099) -0.15082( 5127
Range 1.15851
Q3-01 0.154151
Hode -1.20397
Hilsaing value .
Count 3
% Count/HNohs 4.29
Boxplot Normal Probability Plot
[ ~0.1T5+ ++ -
| ++
I« | + *
| | A
| I v
| | 44 WA
m———— - | [T222 21
B m————— * | (LRI TS
) [ | bl ++
tmmt——t ] bl ++
[ ! +
| | ++
| | ++
| | *it
| +
1 ++
| ++
| ++
| +
- I ¥ -
1 ++
- I R L B 1
I+
+ =1.325+4%
+ + 4+ + +
-2 -1 Q +1 +2
Detected Observations
Quantiles (Def=5) Extremes
100% HMax -0.34249 99% ~0.3424% Lowest ID Highest ID
75% Q3 ~0.34249% 958 ~0.34249 =-0.34249{ 14080) - )
508 Med -0.34249 90%  -0.34249 - 1 - }
258 Q1 ~0.34249 10%  -0.34249 - H o ¥
0% Min -0.34249 5% -0.34249 - 1 A )
1% -0.34249 - ¥} ~0.34299¢ 14090}
Range 4
Q3-Q1 0
Mode -0.34249



A-21

Variable=LRVALUE
Moments
N 15 Sum Wgts 75
Mean 9.56951% Sum 717.7139
5td Dev 0.4459893 Variance 0.202494
Skewness =-0.16454 Kurtosis 2.209698
uss 6883.162 CS5S 14.98452
cv 4.702356 5td Mean 0.051961
T:Mean=0 184.1684 Pr>|TI| 0.0001
Num *= © 75 KNum > @ 15
M{Sign) 37.5 Pr>=IMi 0.0001
Sgn Rank 1425 Pr»=is| 0.0001
H:Normal 0.955973 Pr<W 0.0321
Stem Leaf ]
108 60 2
106
104
102 330 3
100 236 3
98 011555699125 12
96 000390011249568 15
94 0012466667023355677888 22
92 0391247 7
90 707 3
88 17567 S
86
84 59 2
82
80 6 1
Multiply Stem.Leaf by 10%4-1
Variable=LNVALUE
Moments
N 75 Sum Wgks 75
Hean 9.569519 Sum 717.713%
5td Dev 0.449993 Variance 0.20249%4
Skewness -0.16454 Kurtosis 2.209698
uUss 6883.162 CSS 14.98453
cv 4,702356 S5td Mean  0.0518961
T:Mean=0 184.1684 Pr>|T| 0.0001
Hum "= 0 75 Num > 0 15
Mi{5ign) 37.5 Pr>a|M| 0.0001
Sgn Rank 1425 Pr>»=|5]| 0.000L
#W:Normal  0.955973 Pr<W 0.0321
Stem Leaf ¥
108 60 2
106
104
102 330 3
100 236 3
98 011555699125 12
96 000390011244568 15
94 0012466667023355677888 22
92 0391247 7
80 707 3
88 17567 5
13
B4 59 z
Bz
80 6 1

Multiply Stem.Leaf by 10*¥-1

DEPTH=Surface ANALYSIS=Iron

A1l Observations

Quantiles (Def=5) Extremes
1008 Max 10.839674 99% 10.89674 Lowest 1D Highest in
758 Q3 9.614656 85% 10.22919 B.160518( 149090} 10.22557¢ 14159}
50% Med 9.581904 90% 10.01682 8.4510531( 14016} 10.22219%( 14133}
258 Q1 9.400961 10% 8.968269 £.4929¢ 14147} 10.29553( 14145
0% Min B.160518 5% 8.811354 8.811354¢( 14006} 10.86092¢( 14040)
1% 8.160518 8.874868( 14036) 10.89674¢ 14041)
Hange 2.736221
Q3= 0.413696
Hode 9.464983
Boxplot MNormal Probability Plot
[+] 10.9+ LA
| e
| +++t
| | ik
| 1 EE L
[F—— + | adkada
| | | P
Fnmpmm 9, 5+ Wk k ok
1 1 kg
1 | bk 24
I | P
| bt
bl |4+4d * ¥
|
Q 8.1+ *
e i e et e L e e e e e L
-2 -1 o +1 +2
Detected Observations
Quantiles {Def=5) Extremes
100% Max 10.88674 99% 10.689674 Lowest ip Highest ID
75% Q2 9.814656 958 10.22919 8.160518¢( 14000} 10,22557( 14159)
50% Med 9.581504 90% 10.91s82 8.451053¢ 14018) 10.22919{ 14133)
25% Q1 9.400961 10% B.968269 £.4929¢( 14147) 10.29552¢{ 14145)
0% Min #8.160518 5% 8.811354 §.911354( 14006) 10.86092( 14040}
1% 8,180518 B.874868( 14036) 10.89674( 14041)
Range 2.736221
03-01 0.413696
Mode 9.464983
Boxplot Normal Probability Plot
1] 10.9+ * *
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Yariable=LNVALUE

N

Hean
5td Dev
Skewness
uss

v
T:Mean=0
Num ~= 0
H(s5ign}
Sgn Rank
WiRormal

Moments

75 Sum Wogts
2.252217 Sum
0.657599 Vartance
0.961341 Kurtosls
6B5.6693 CSS5
22.27474 5Std Hean
38.87926 Pr>|T|

75 HWum > O

37.5 Pr>=|M]|
1425 pr>=|S|
0.947718 PI<W

15

4699391
3170698
66037
00000449993
33999994444
4444111177
9888866666
08300

736

3

3

P LT EEE PR

15
221.4163
0.432436
4.348761
32.00027
0.075933

9.0001

75
0.0001
0.0001
0.0087

¥
1

Hultiply Stem.Leaf by 10**-1

Variable=LNVALUE

N

Mean

Std Dev
Skewness
uss

o
T:Mean=0
Num “= 0
Mi5ign)
Sgn Rank
W:Normal

Stem
56

Moments

7% Sum Wgts
2.952217 Sum
0.6575%% Variance
9.961341 Kurtosis
€685.6692 (CsS
22,27474 5td Mean
3B.87926 Pr>IT|

75 BRum > 0

37.5 Ppr>=IMI
1425 Pr»=iS|
0.9477189 Pr<wW

Leat

15

469591
3370688
66037
00000449998
339999584444
4444111177
8BBRBGGEEE
08500

736

3

3
Y

15
221.4163
0.432436
4.348761
32.00027
0.075933

0.0001

75
0.000}k
0.0001
0.0087

L]
1

Hultiply Stem.Leaf by 10**-1

All Observations

A-22

DEPTH=Surface ANALYSIS=Lead ===

Quantiles (Detn5) Extremes
1008 Max 5.777652 998 5.777652 Lowest ID Highest Ip
158 @3 3.332205 95% 3.50b662 1.131402( 5114) 3,713572% 5089)
508 Med 2.890372 50% 3.6860879 1.6292414 14157) 3.806662( 14138}
25% Q1 2.564949 10% 2,.282382 1.9315214{ 14010) 3.951244¢( 14020)
0% Min 1.131402 5% 2.066B63 2.066863 ( 14142y 4.70953( 14167
1% 1.131402 2,1282321 10367} 5.777652( 14090}
Range 4.64625
03-01 0.767255
Mode 2.484907
Boxplot Normal Probability Plot
+ 5.7+ N
|
|
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|
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1++
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-2 -1 0 +1 +2
bDetected Observations
Quantiles {Def=5) Extremes
100% Max 5.777652 89y  5.777652 Lowest ID Highest Ib
75% Q3 3.332205 95% 2.B806662 1.131402¢ 5114) 3.713572( 5099
508 Med 2.890372 90% 3.6B8879 1.629241( 14157) 3.B06662( 14138)
251 Q1 2.564949 10% 2.282382 1.9315211 14010} 3,951244¢ 14020)
0% Min 1.,131402 5% 2.066863 2.066363( 14142) 4.70953¢( 14167)
18 1.131402 2.1282321 10367) 5.777652( 14080)
Range 4.64625
a3-q1 0.767255
Mode 2.4B4907
Boxplot Normal Probability Plot
* 5.7+ .
[
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Variable=LNVALUE
Homents
] 75 Sum Wgts
Mean 7.2223 Sun 54
5td Dev 0.652882 Variance 0.
Skewness 0.348415 Kurtosis 0,
uss 3943.664 CS5 3t
v 9.039806 Std Mean D.
T:Mean=0 95,80133 Pr>|T!
Num ~= 0 75 HNum > 0
M{5ign) 37.5 Pr>=|M|
Sqn Rank 1425 Pr>m|§|
W:Normal 0.964608 Pr<W
Stem Leaf
a0 2
88 5
a6
84 137
B2 9
80 130
78 1163
16 18
74 50003
72 0047911234788889
70 200012555608899
68 422339
66 346712339
64 16
62 25
60 279
58 8
56
545

e e e L, DU T )
Multiply Stem.Leaf by 10**-1

Variable=LNVALUE
Moments
N 74 Sum Hgts
Mean 7.218608 Sum 5
5td Dev 9.65655 Varlance 0.
Skewness 0.363756 Kurtosis 0.
Uss 3887.48) CsS5 3
cv 9.095238 Std Mean 0.
T:Mean=0 94_58054 Pr>|TI
Num “= 0 74 Wum > 0
Mi{Sign) 37 Pro=IM[
Sgn Rank 1387.5 Pr>»m|s|
W:Nomal 0.963819 Pr<W
Sten Leaf
a0 2
BB 5
-1
B4 137
82 9
BD 130
78 1163
16 78
74 5003
72 0047911234788889
70 200012555608899
68 422339
66 346712339
64 16
62 25
60 279
58 8
56
54 5
B CLE L Rt

Multiply Stem.Leaf by 10++*-1

5
1.6725
426255
933293
54285
075386
0.0001

5
0.0001
0.0001
0.1124

HUMMNMODAUGAONAWHW HEx

=

T4
34.177
431057
908413
.46718
076322
0.0001

T4
0.0001
0.000]
0.1041

#
1
1

o
HFWNNDOO oSN DWW

-

100% Max
5% Q3
50% Med
25% Q1

0% Min

Range

Q3-Q1
Hode

Boxplo

A-23
All Observatiens

Quantiles (Defwm

9.017968
7.495542
7.185387
6.841615
5.549076

3.468892

0.653926
7.098376

t

Detected Observations

Quantiles{Def=.
100% Max 9.017368
75% Q3 7.45008
50% Med 7.1B1585
258 Q1 6.841615
0% Min 5.549076
Range 3.468892
a3-01 0.608464
Mode 7.098376
Boxplot
[}
o

DEPTH=Surface ANALYSIS=Magnesium

5) Extremes
99% 9.017968 Lowest Ip Highest ID
95% B.525161 5.549076¢ 14147) 8.513185( 14000}
903  8.02617 5.8B3%36¢ 14157) &.525161( 14020}
10% 6.51323 6.023448( 14142) 8.5716811{ 14102)
5% 6.073045 6.073045( 14164} 8.954157¢ 14016
1% 5.849076 6.09131¢ 5084) 9.017968{ 14187)
Normal Probability Plet
a.1+ *
| * +
| +++
| AERLETTS
| =ttt
| -
1 o
] P
| P A
1.3+ PR
| A2 2 1
| *hhg
I ddrkdrw
] Ay
| +i 4
1 dk b
| +h 4
1 4+
5,544+
-2 -1 ] +2
5) Extremes
99% 9.017968 Lowest ID Highest 1o
95%  8.525161 5.549076( 14147) 6.513165{ 14000)
20% B.02617 5.983936¢ 14157) B.5251861( 14020)
10% 6.51323 6.0234448¢ 14142) B.5716B1{ 14102)
5% 6.073045 6.073045( 14164) B.954157( 14016}
Ik 5.549076 6.09131¢ 5084) 9.017968 ( 14167)
Normal Probability Plot
9.1+ -
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I +++
| * kg
I b
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| +Hed
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7.3+ e R
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| il 23
1 e
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Variable=LNVALVE

HMoments

N

Hean
5td Dev
Skewness
uss

v
T:Mean=0
Num *= 0
M{Sign)
Sgn Rank
W:Normal

75 Sum Wgts
5.923466 Sum
0.679201 Varlance
-0.50429 Kurtosis
2665.696 Cs5
11.46627 Std Mean
75.52806 Pr>|TI

75 Hum > 0O

37.5 Pr>»=|M|
1425 Pr>=|5|
0,872153 Pr<W

244685
0491267
02345799
033693909
0445668856
04889601785
5607880
2346779

45

(34}

3

7

2
4

75
444.26
0.461314
3.004363
34.13722
0,078427
0,0001
75
0.0001
0.0001
0.2889

]
1

N

ol

HFRMNWUWJHOOoD-Jo

Multiply Stem.Leaf by 10%*-1

VariableoLNVALUE

N

Mean

5td Dev
Skewness
uss

<y
T:Mean=0
Num “#= Q
M(Sign}
Sgn Rank
W:Normal

Moments

74 Sum Hgts
5.9147T18 Sum
0.679569 Variance
-0.48303 Kurtesis
2622.52 €55
11.48946 Std Mean
74.87148 Pr>|T|
74 Num > O
37 Pr»=|H|
1387.5 Pr>»=]si
0.971903 Pre<w

244685
049126
02345799
03369909
04456600856
04865001709
5607888
2346779

45

&0

3

7

2

B s L Y

L
437.6891
0.461814
3.040397
33.71241
0,0708%%8

0.0001

74
0.0001
0.0001
0.2855

¥
1

(X

o
FPRNN-DHGE® RO

Multiply Stem.Leaf by 10**-1

A-24

All Observatlons

DEPTY=Surface AMALYSIS=Manganese

Quantiles (Def=5) Extremes
100¢ Max 7.901007 99% 7.901007 Lowest ID Highest D
75% Q3 6.390241 954 7.056175 3.218876¢( 14166) 6.754604( 50596)
50% Med 5.857933 50% 6.6411B2 4.574711¢ 141471 7T.056175¢( 14138}
25v 1 5.57973 108 5.32301 4.7273887( 14020} 7.162397%¢ 5087}
0% Min 3.21BB76 5% 4.859812 4.8598121( 14013) 7.279319¢( 14175)
1% 3.21B876 4.897841( 5056} 7.901007( 14131)
Range 4.682131
Q3-Q1 0.810511
Mode 5.583496
Boxplot Normal Probability Plot
L] 7.9+ .
| +
| e
1 1 +4+
1 | il
F ’ | ++4
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et + mmm—pm + +
-2 -1 0 +1 +2
Detected Observations
Quantiles (Def=5]) Extremes
100% Max 7.901007 99% 7.901007 Lowest Ip Highest ID
75% Q3 6.368187 958 7.056175 3.218876( 14166} 6.754604( 5096
50% Med 5.857933 90% 6.6411B2 4.574711 ( 14147) 7.056175¢ 14158)
25 Q1 5.57973 104 5.32301 4.727380( 1402071 7.162397( 5087)
0% Min 3.218B76 5% 4.859812 4.B59B12{ 14013) 7.279319( 141175)
1% 3.218876 4.89784¢ 5056) 7.901007¢ 14131}
Range q.682131
Q3-Q1 0.788457
Hode 5.583496
Boxplot Nermal Probabllity Plot
a T.9+ .
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A-25

Variable=LNVALUE
Moments
H 75 Sum Wgts 75
Mean -2.126873 Sum -159.654
Std Dev 0.672597 Variance 0.452387
Skewness 4.44526 Kurtosis 25.31125
3ss 373.3374 cCss 33.47663
cv =31.5962 Std Mean ¢.077665
T:Mean=0 -27.4091 Pr>[T| 0.0001
Num “= 0 75 Hum > 0 2
M{sign) -35.5 Pr>=|M| c,0001
Sgn Rank =1409 Pr>=|5| 0.0001
WiNormal  0.459674 Pr<W 0.0001
Histogram

2.254%

Al

-0.75+

_*

ko
R e e
*

-3,754s

——mm e mm e

* may represent up to Z counts

Variable=LNVALUE
Moments
N 12 Sum Hgts 12
Mean -1,340780 Sum -16.0894
5td Dev 1.387926 Variance 1,926338
Skewness 1.885077 Kurtosis 2.77808
uss 42.76214 €SS 21.18972
cv ~103.516 5td Mean 0.40066
T:Mean=0 -3,346449 Pr>|T| 9.0065
Num *= 0 12 Num > 0 2
HM({Sign} -4 Pr>=|M| 0.0386
Sqn Rank ~30 Pr>=|15] G.0142
¥W:Normal 0,705803 Pr<h 0.0006
Stem Leafl ]
290 1
1
1
(13-} 1
Q
-0
-0
-11 1
=1 99766 5
-2 3333 L]
B e EE

All Observations

== DEPTH=Surface ANALYSIS=Mercury ==--

Quantlles {Def=5) Extremes
1008 Max 2.04122 994 2.04122 Lowest ID Highest D
758 Q3 -2.12026 §5% -1.60944 -3.77226¢ 10367) -1.609441( 14101)
50% Med ~2.30259 90% -1.89712 -2.659261 5127) -1.60944( 14167
258 Q1 =-2.30259 108 -2.30259 -2.52573¢( 14010) -1.10866( 14041}
0% Min -3.77226 5% =2.30259 -2.30259{ 14176} 0.916291( 149140
12 -3.77226 =2.30259( 14175) 2.04122¢ 149090)
Range 5.813481
Q3-01 0.182322
Hode -2,.30259
[] Boxplot Normal Probability Plot
) * 2.25+ '
|
|
1 - | *
I
] +
-0.75+ ++bttttd
1 > | EE T X T
1 +] | bbb kA b
62 U —— | LR R P T e e
2 0 1 - o bttt
| B e
1 * —3.75++% 44+
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Detected Cbservations
Quantiles(Def=5) Extremes
100% Max 2.04122 99% 2.04122 Lowest D Highest iD
758 03 -1,35905 95% 2.04122 =-2.30259¢{ 14141) -1.60944( 14100}
50% Med ~1.B05896 90% 0.916291 -2.30259¢ 14104) -1.60944¢( 14101)
25% Q1 -2.30259 108 =2.30259 -2.30259¢ 14103) =-1.10866( 14041)
0% Min -2.30259 5% -2.30259 =2.30259¢ 14102} 0.916291( 14140}
1% -2.30259 -1.89712( 14040} 2.04122( 14090)
Rahge 4.343805
Q3-01 0.943535
Mode -2.30259
Boxplot Normal Probability Plot
- 2.25+ +
[ T
| e
0 0.75+ * 44
| Thid
| +++
-0.75+ ++t1
] ++4++ -
I PR
-2.25+ * g
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A-26

DEPTH=Surface ANALYSIS=Nickel

All Observations

Variable=LNVALUE
Moments
N 75 Suam Wgts 15
Mean 2.891036 Sum 216,9777
Std Dev 0,616949 vVariance 0.3B0626
Skewness 0.409902 Kurtosis ~-0.16468
Uss 650.694 Cs55 28.16633
cv 21.41414 Std Mean 0.071239
T:Mean=0 40.44176¢ Pr>ITI ¢.0001
Num ~= 0 75 Num > 0 75
Hisign] 37.5 Prr=IM| 9.0001
Sgn Rank 1425 Pr»=|5| 0,0001
WiNormal 0.966219 Pr<W 0.1395%
Stem Leaf ]
41 4
q2
40 B6S 3
38 3357 4
36 416 3
34 0B 2
32 22226377 -]
30 Q444999488 10
28 339 3
26 4444444411111117777 15
24 00888666 ]
22 0470 4
20 144037 [
18 &0 2
16 56 2
————dmmm e ———}
Multiply Stem.Leaf by 10*+-1
Variable=LNVALUE
Moments
N 72 Sum Wgts T2
Mean 2.913112 Sum 209.7441
Std Dev 0.607566 Varlance 0.369137
Skewness 0.3B554 Hurtosis -0.10855
uss 637.2167 CSS 26.20872
cv 20.85627 5Std Mean 0.071602
T:Mean=0 40.68457 Pr>IT| 0.000]
Nom ~= @ 72 Hum > 0 12
M{Sign) 36 Pr>oIM| 0.0001
5gn Rank 1314 Prow=|S| 0.0001
W:Normal 0.966883 Pr<W 09,1640
Stem Leaf ]
44 1
42
410 869 3
38 3357 q
36 416 3
34 0B 2
32 22226377 g
30 0444999488 10
28 339 3
26 4444444411111117777 19
24 00888666 8
22 047 3
20 14403 5
18 ¢ 1
16 56 2
s et SRR P LS

————+
Multiply

Stem.Leaf by 10**-1

Quantiles (Def=5} Extremes
100% Max 4.442651 99% 4.442651 Lowest 1D Highest ID
758 Q3 3.21BB76 95% 4.077537 1.648659( 14000} 3.970292{( 14138)
50% Med 2.772589 90% 3.828641 1.757458( 14010) 4.977537¢ 141440)
25% Ol 2.484907 108 2.104134 1.856298(  14036) 4.158883( 5050)
0% Min 1.6489659 58 1.902108 1.902108( 14016) 4.189655( 14143}
1% 1.8486539 2.014903¢( 14142) 4.44256511( 14090}
Range 2.793993
Q3-q1 0.73396%
Mode 2.638057
Boxplot Normal Probability Plot
0 4.5+ 4
\ e+
| 1 LEFR N
| 1 il 223
| t et
| * | 4
fmmm—— + | ke
i t 3.1+ Lk
I+ 1 | e
| T T—— - I kb a
fomn— + | kg
| 1 it
I I ok ok
| | hd £
| 1.7+ ¢ 44
+ + + + + + +
-2 -1 0 +1 +2
Detected Observations
Quantiles {Def=5} Extremes
100% Max 4.442651 99% 4.442651 Lowest ID Highest ID
75% Q3 3.21087¢ 95% 4.077537 1.648659¢( 14000) 3.970292{( 14138)
50% Med 2.772589 90% 3.828641 1.7578581( 14010} 4.077537( 14140)
25% 01 2.564548 19% 2.128232 1.9023108¢ 14016} 4.158883( 5050)
0% Min 1.648659 58 2.014903 2.014903( 14342) 4.1B%655( 14143)
1% 1.648659 2.04122( 14130) 4.442651( 14090)
Range 2.7939893
Q3-01 0.653926
Hode 2.639057
Boxplot Normal Probability Flot
a 4.5+ *+
| +++
| | - wgwy
| | LR N
| | .
| | e
o ———— + 1 ey
| | 3.1+ YLE]
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| 1.7+ % 4%4
-2 -1 o +1 +2



===— DEFTH=Surface ANALYSIS=Potassium

A-27

All Observations

Variable=LNVALUE
Moments Quantiles (Def=5) Extremes
N 75 Sum Wgts 75 100% Max 7.640123 99% 7.640123 Lowest 1D Highest 1D
Mean 6.198335 5um 464.68751 75% Q3 6.473891 95% 6.975414 4.70048¢ 14147) 6.83B405( 14016}
Std Dev 0.493563 Variance 0.243604 50% Med 6.224558 90% 6.714171 4.85%812¢( 5050} 6.9754141( 14187
Skewness -0.12675 Kurtesis 1.872826 258 01 5.971262 10%  5.616771 5.293305( 14019) 7.130899¢{ 5103
USS 2899.478 C55 18.0267 0% Min 4.70048 5% 5.361292 5.3612921 14157) 7.533694( 14165)
cv 7.962826 Std Mean 0.056992 13 4.70048 5.370638( 14164) 7.640123( 14166)
T:Mean=0 108,7586 Pr>|T| 0.0001 Range 2,939643
Num *= 0 75 MNom > Q 75 Q3-Q1 0.502629
M(Sign) 37.5 Pr»=IM| . 0001 Mode 4.70048
Sgn Rank 1425 Pr>={5| 0.0001
H:Normal 0.965974 Pr<W 0.1350
Stem Leaf ] Boxplot Normal Probability Flot
76 4 1 0 7.7+ -
74 3 1 0 1 * +
22 ] +4+44
70 3 1 1 7.1+ +h44
68 48 2 1 | +hpn
66 013360149 ] ’ | | R
64 0179149 7 +———— + 6.5+ ISR LR
62 1223445600122245789 19 e ] | Ay
60 0112235666001369 16 | | | bbbl ]
58 79123457 ;] t————— + 5.9+ A AL
56 2308 4 | | bt oS
54 5 1 | | EXS Y
52 9678 4 | 5.3+ EE S
50 [T
4B 6 1 0 I+ *
46 D 1 1] 4.7+ *
B s et ] + + + L e T e
Multiply Stem.Leal by 10*+-1 -2 -1 [i] +1 +2
Detecced Observations
Variab)e=LNVRLUE
Mements Quantiles (Def=5) Extremes
N 60 5Sum Wgts 60 1008 Max 7.640123 98% 7.640123 Lowest 1D Highest iD
Mean 6.297506 Sum 377.8504 75% Q3 6.52275 958 7.053156 4.859812¢ 5050} 6.83B405( 14016}
5td Dev 0.453496 Varlance 0.205658 50% Med 6.301699 9091 6.765308 5.361292¢ 14157) 6.975414( 14167
S5kewness 0.074889 Kurtosis 2.508452 25% Q1 6.06840) 10%  5.879056 5.3706381( 14164) 7.130893( 5103
Uss 2391.64% C55 12.13384 0& Min 4.659B812 5% 5.49913 5.6276211( 14029) T.5336941 14165
cv 7.201194 Std Mean 0.05854¢ 1% 4.859B12 5.783486( 14044) 7.640123{ 14166
T:Mean=0 107.565 Pr>ITI 0.0001 Range 2.780311
Num “= 0 60 Num > 0 a0 Q3-01 0.454348
M{Sign) 30 Pr>=|Ml 0.0001 Mode 4.859812
5gn Rank 915 Pr>=|5Ff 0.0001
W:Normal 0.9566891 Pr<® 0.0729
Stem Leaf ] Boxplot Normal Probabilicy Flot
76 4 1 0 7.7+ *
74 3 1 [+] | . +
72 | ++t
70 3 1 1 +
68 48 2 1 FErE
66 01336049 8 1 At
64 0179149 7 | R R
62 122344560012224578% 19 6.3+ AhdEhbdad
60 0366801369 10 PO + I AR
58 791234 6 | | aebay
56 39 2 | | LFY Foes
54 | Py
g2 67 2 0 | ++4+4% 4
50 1+
98 6 1 0 4.9+ ¢
et S B P EE + +
Multiply Stem.Leaf by 10¢+-1 -2 -1 0 +1 +2



A-28

Variable=LNVALUE
Homents
N 73 Sum Wgts 73
Mean =-1.06821 Sum =-77.9796
5td Dev 0.949024 Varlance  0.900647
Skewness 1.395958 HKurtosis 41.529283
uss 1498.1456 C5% 64.9466
cv =B6.8421 Std Mean 0.111075
T:Mean=0 -9.61706 Pr>IT| 0.0001
Num “= @ 69 Num > ¢ 3
M{Sign) =31.5 Pr>=iul 0.000%1
Sgn Rank -1081.5 Pr>»=|5| 0.0001
W:Normal 9.885911 Pr<w 0.0001
Stem Leaf ¥
32 T
z
2
1
101 2
2]
¢ 0000 L]
-0 4432222220 10
-0 2880887777777776 16
-1 333222211100 12
-1 98BTE65555 10
-2 22222211111)111110 ie
———rm b m et
Variable=LNVALUE
Homehts
N 23 Sum Hgts 23
Mean -0.57144 Sum =13.1432
Std Dev 1.082079 Variance 1.170895
Skewness 2.253151 Kurtosis €6.321306
uss 33.27028 CSS 25.7596%
cv -169.359 Std Mean  0.225629
T:Mean=0 -2.53267 Pr>|T| 0.0190
Num "= 0 23 MNum > 0 3
M(Sign) -B.5 Pr>=|M| 0.0005
Sgn Rank -89 Pr>=I5{ 0.0041
H:Normal 0.772812 Pr<W 0.0001
Stem Leaf L]
32 1
2
101 2
0
-0 BBBBT777220 i1
-1 865321110 £l

et

DEPTH=Surface ANALYSISw=Selenium

All Cbservations

Quantiles(Def=5) Extremes
100% Max 3.218876 991 3.218876 Lowest ip Highest ID
75% 93 -0.65393 958 0 -2.20727¢ 14164} of 5058)
50% Med -1.10066 ao0r -0,0202 -2.20727¢ 14159) of 5063)
25% Q1 -1.89712 108 =-2.12026 -2.,20727¢ 14157) 0.955511( 14165}
0% Min -2.20727 5% -2.,20727 -2,20727 14147y 1.0647111( 15166}
1% -2.20727 -2.20727¢ 14143) 3.218876( 14167)
Range 5.426151
Q3-01 1.243194
Hode -2.12026
Boxplot Normal Probability Plot
+ 3.25+ *
|
|
I
| * r et
| ERL T
1 ey
| FEEELE b
l bk
] priew
U
| =2.25+ 4  d ddkd gk
B e e e e e EE S L PP
-2 -1 v} +1 +2
Detected Observations
Quantiles (Def=5) Extremes
100% Hax 3.2168876 9098 3,21887%6 Lowest I Highest ID
75% Q3 -0.30111 958 1.064711 —-1.83258¢ 14100) -0.22314¢ 50949)
50% Med ~0.79851 90% 0.95551t1 -1.60944( 1413z} -0.0202¢{ 14080)
25% Q1 =1.13943 10% -1.51413 -1.51413¢ 14141) 0.855511¢ 14165}
0% Min -1.83253 5% -1.60944 -1.349707¢{ 14133) 1.064711¢ 14166}
1% -1.8325% =1.20397( 149026} 3.2108876¢ 14167)
Range 5.051457
Q3-Q1 0.838329
Hode =0.T79B51
Boxplot Normal Prehability Plot
- 3.5+ *
| ++
[ | L R aad
] | TR
[ —— . | L TR FR RO L
e + -1.5+ - *opd ey
+ + += + +mm——f———

=1 [+] +1 +2



Varlable=LNVALUE
Moments
N 75 Sum Wgts 75
Mean 0.502246 Sum 37.66941
Std Dev 0.615645 Variance 0.379019
Skewness 1.690349 Kurtosis 9.26795%9
uss 46.96622 C55 28.04743
cv 122.5786 Std Mean 0.071089
T:Mean=0 7.065063 Pr>[TI[ 0.0001
Num “= 0 74 Num > O 61
M{Sign) 24 pra>=|M| 0.0001
Sgn Rank 1124.5 Pr>=|s| 0.0001
W:Normal 0.8B3408 Pr<W 0.0001
Stem Leaf ]
36 4 1
34
32
30
28
26 M
24
22
20
18
16
14 17 2
12
10 0003 q
& 3333333338882699 le
6 44444449999 11
4 11177773399 11
2 66664 5
0 0008BB368BBEE 12
~0 944544 6
-2 9 1
=4 1960 4
-6 13 2
————t e — e ——
Multiply Stem.Leaf by 10**~1
Variable=LNVALUE
Moments
N 35 Sum Wgts 3s
Mean 0.764968 Sum 26.713867
Std Dev 0.619012 Vvariance 0.383176
Skewness 3.420371 Kurtosis 15.67779
uss 33.50912 cs5 13.,02797
cv 80,%1998 Sctd Mean 0.104632
T:Mean=0 7.311025 Pr>|T| 9.90001
Num ~= 0 35 Num > 0 35
M{5ign) 17.5 Pre=|M]| 0.0001
Sgn Rank 315 Pr>»=15] 0.0001
H:Normal 0.694464 Pr<i 0.0001
Stem Leaf #
37 1
3
2
2
16 1
1 000124 [
0 555555666688888999 18
0 222333444 9
————fm———— ————

A-29

All Observations

DEPTH=5urface AMALYSIS=Silver =

Quantiles (Pef=5) Extremes
1008 Max 3.73767 99% 3.73767 Lowest 1D Highest ID
5% Q3 0,832909 95¢ 1.193922 -0.71335¢ 14032) 1.096512( 14140}
508 Med 0.530628 90%  0.993252 -0.63486¢ 14033} 1.193922( 14041
25% Q1  9.182322 108 =-0.18633 =-0,51083¢ 14010} 1.410987¢ 14187)
0% Min -0.71335 5% -0.4943 -0.4943¢( 14036) 1.588616¢ 14003)
1% =-0.71335 -0.47804( 14016) 3.73767¢ 14090}
Range 4.45102
03-01 0.6505848
Hode 0.182322
Boxplot Normal Probability Plot
. 3.7 -
|
I
1
1
[
|
|
| +
| +4+4+
| A
| 1.5+ ++5r *
| | e
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1 LRSS 22T
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I ek wwdh
| LTy
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I LA LS L)
0.7+ v 44t
-2 -1 +1 2
Petected Cbservations
Quantiles (Def=5) Extremes
100% Max  3.73767 99%  3.73767 Lowest D Highest 1D
5% Q3 0.916291 95% 1.568616 0.182322( 14157) 1.0986124 14140
50% Med 0.641854 90%  1.193%22 0.182322¢ 14103) 1.193922( 14041)
25% Q1 0.405465 10% 0.262364 0.182322{ 14102) 1.410987({ 14167
0% Min 0.182322 5% 0.182322 0.262364( 14156) 1.568616¢( 14003)
1% 0.1B2322 0.2623641 14100} 3.73767( 14090}
Range 3,555348
03-01 0.510826
Hode 0.470004
Boxplot Normal Probability Plot
- 3.75+ *
|
|
| e
| | +HEtEE 4
| 1 bt A
===t 1 FEEEp e
=== + 0.25+ * AL R PR R
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-2 -1 +1 +2



Variable=LNVALUE
Moments
N 75 Sum Wgts 5
Mean 4.384467 Sum 3268.835
5td Dev 0.6681%8 Variance 0.473616
Skewness 0.929173 Kurtosis 0.662338
uss 1476.814 Css 35.04762
cv 15.69628 5td Mean 0,079466
T:¥ean=0 55.17394 Pr>|T| 0.0001
Num %= 0 75 Num > © 75
M({5ign} 37.5 Pr>=|M] 0.000}2
Sgn Rank 1425 Pr>=|5| 0.0001
W:Normal 0.930839 Pr<W 0.0005
Stem Leaf W
64 3 1
62 6 1
60
58 4 1
56 246 3
54 25 2
52 128 3
50 & i3
4B 1462 q
46 1512458 7
44 1238 4
42 5668223468899 13
40 33613336777 11
3B 1111111377 10
36 1811668 7
34 37388 5
3z 26 2
e —mmdm——— e}
Multiply Stem.Leaf by 10++-1
Varilable=LNVALUE
Moments
N 56 Sum Wgts 56
Mean 4.46966 Sum 250.301
5td Dev 0.700345 Variance 0.490483
Skewness 0.915341 Kurtesis 0.49616
Uss 1145.73%F CSS 26,97658
oV 15.66987 Std Mean 0.093586
T:Mean=0 47.75913 Pr>|T| 0.0001
Num “w 0 56 Num > 0 56
M (Sign) 28 Pr>=|IM| ¢.0001
Sgn Rank 798 Pr>=IS| g.oool
W:Normal 0,928836 Pr<H 0.0031
Stem Leaf #
64 3 1
62 6 1
60
58 4 1
56 24 2
54 25 2
52 128 3
50 6 1
48 1462 4
46 258 3
44 238 3
42 566822346885 12
4D 36133367 B
38 1111377 7
36 11668 5
34 73 2
1z 2 1
———— et
Multiply Stem.Leaf by 10**-1

A-30

DEPTH=Surface ANALYSIS=Sodium ===

All Observations

100% Max
758 Q3
508 Med
258 Q1

0% Min

Range
Q3-01
Hode

Boxplot

Dy

100% Max
75% Q3
50% Med
258 Q1

0% Min

Range

Q3-01
Hade

Boxplot
0

Quantliles(Def«5) Extremes
6.429719 99%  6.429719 Lowest Ib Hlghest ip
4.736198 95% 5.758802 3.21BB76{ 14147) 5.743003( 5096)
4.26268 90%  5.420535 3.258097( 14131) 5.758902( 5127)
3.912023 10% 3.610918 3.433987¢( 14132) 5.840642( 14041)
3.21BB76 5% 3.465736 3.4657361 14157} 6.25575¢ 14047)
1% 3.218876 3.526361( 5114) 6.429719¢( 14165)
3.210844
0.824175
3.912023
Mormal Probability Plot
6.5+ -
| *
| ++
| LI TR S
| LA 2 1
| M2 2
1 e
| +r
4.9+ tEia
i PRt
| Hhr
| YT ST
1 ey
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| P
| e wdgy
3.3+ - 4t
+ + + -—+
-2 -1 +1 +2
etected Observations
Quantiles{Defa5) Extremes
6,429719 99% 6.429719 Lowest 1D Highest ID
4.824233 95% 5.840642 1.218876¢ 14147) 5.624016¢ 140490}
4.317488 ape 5.55296 3.465736( 14157) 5.743003¢ 5096)
3.570292 10% 3.7612 3.526361 ( 5114) 5.840642( 14041
3.218078% 5%t 3.526361 3.713572¢ 14164) 6.25575{ 13057
1% 2.218876 3.713572¢( 5099} 6.429719¢( 14165)
J.2p0044
0.853941
3.912023
Normal Probability Plot
6.5+ *
| * +
| +++
| LAE S
1 LA & 3
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| LT
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| L2 L i
| ++ 4K
1 e s e
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| hhwg oy
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+ : = ¥ + ¥ +
-2 -1 0 +1 +2



Variable=sLNVALUE
Moments
N 74 Sum Wgts
Hean =0.71789 Sum
Std Dev 0.714457 Variance
Skewness 1.026079 Kurtosis
uss 75.399089 CSS
cv —-99,5218 5td Mean
T:Mean=0 -B8.64366 Pr>|T|
Num "= Q 74 HNum > 0
H{Sign} -26 Pr>=|M|
Sgn Rank -1206.5 Pr>=|5]|
W:Normal 0.656328 Pr<W
Stem Leaf
22 0
20
8
16
14
12
16
-]
[
q
2 664
0 0000888
-0 611
-2 666666665222222222
-4 2
-6 397720
-8 972
-10 2
=12 9999952557740
=14 111177777773333333
B T s

74
-53.1239
0.510449
2.518561

37.2628
0,083054
0.0001
11
0.0001
9.0001
0.0001

¥
1

(=

W= oo oW W

[

Multiply Stem.Leaf by 10**-]

Variable=LNVALUE

N

Mean

Std Dev
Skewness
uss

cy
T:Megan=0
Num "= 0
M{sign)
Sqn Rank
W:Normal

Stem
2

0

-0
-2
-4
-6
-B
-10
-12

Multiply Stem.Leaf by 1

Moments

13 Sum Wgts
-0.86639 Sum
0.623782 Varlance
1.177121 Kurtosis
14.42748 C55
=71.9978 Std Mean
-5.00786 Pr>|IT|
11 Num > 0
-3.5 Pr>=|M|
=-39.5 Pr>»=|5|
0,.774284 Pr<W

Leaf

4
00

972

9957740

13
-11.2631
0.389104
-0.20197
4.669252
0.173006

0.0003

3
0.0923
0.0032
0.0029

]
1

z

+
ore-1

A-31

DEPFTH=S5Surface ANALY5IS=Thallium

All Ohservations

Quantiles (Def=5)

100% Max 2.302505 EEL)
75% Q3 -0,22314 958
50% Med -0.68325 20t
25% Q1 -1.3862% 10%

0% Min =1.51413 5%
1%

Range 3.816713

Q3-Q1 1.163151

Hode -0.22314

Boxplot
1] 2.3
|
|
|
o -+
| |
[ JES—}
| |
| |
fmm——— +
| -1.5

Detected Cbservations

Quantiles (Def=5)

100% Max 0.336472 99%
5% Q3 -0.82098 95%
50% Med -1.20397 208
25% Q1 -1.27297 108

0% Min -1.39629 5%
1t

Range 1.722767

Q3-01 0.451985

Hode -1.38629

Boxplot
a 0.3
o
-0.5
dumpa—t

-
1

-

w

Extremes
2.302585 Lowest i Highest ID
0,262364 =1.51413¢ 14159} 0.1823221( 14029}
0.09531 -1.53413¢( 14157} 0.262364( 14040)
-1.46968 -1.5k413( 14147} 0.262364¢ 14041
=1.51413 -1.51413¢( 14101} 0.336472( 14166)
-1.51413 =1.46968( 14156) 2.302585{ 14000}
Normal Probabllity Plot
+ N
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Extremes
0.336472 Lowest ID Highest 1D
0.336472 -1.386291{ 14169) -0.8675{ 14175)
0.09531 ~1.38629({ 14148) -0.82098( 14176
-1.388629 -1.34707¢ 5127) 0.99531¢ 14165
-1.38629 -1.27297({ 14168) 0.09531( 14167)
-1.38629 -1.27297¢{ 14164) 0.336472( 14166}
Normal Probability Plot
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Variable=LNVALUE
Moments
N 75 Sum Wgts
Mean 3.0374 S5um
5td Dev 0.610664 Varlance
Skewness -1.75088 Kurtosis
uss 719.5303 ¢SS
cv 20.10484 Std Mean
T:HMean=0 43.07547 Pr>|TI
NHum ~= 0 75 Num > 0
M{Sign} 37.5 Pr>=|M|
5gn Rank 1425 Pr»=18)|
W:Normal D.837246 Pr<w
Stem Leaf

42 5

40 61

38

36 1444

34 003770368

32 2222666000000377

30 00044444499555048B88

28 039999444

26 4177

24 0386

22

20 5

18 9

16

14 3

-———t

15
227.805
0.372911
4.723443
27.59541
0.0705132
0.0001
75
0.0001
0.0001
C.0001

]
1
2

=
i BEbWVBOMWODS

N

Multiply Stem.Leaf by 10++-1

Variable~LNVALUE
Moments
N 75 Sum Wgts
Mean 3.0374 Sum
5td Dev 0.610664 Variance
Skewness -1.7508% Kurtosis
uss 719.5303 Cs5
cv 20.10484 Std Mean
T:Mean=0 43,07547 Pr>ITI
Num “~= 0 75 Num > ©
M{Sign) 37.5 Prr=[M]|
S5gn Rank 1425 Pr>=|5|
W:Normal 0,0837246 Pr<W
Stem Leaf
42 5
40 6]
38
36 1444
34 003770368
32 2222666000000377
30 000444444999999488339
28 039999444
26 4177
24 0886
22
20 6
16 9
16
19 3
12
10 0
8 33
et e e

15
227.805
6.372911
4.723443
27.59541
0.070513
0.0001

0.000)
0.0001
0,0001

BB VOnWh M

-

Multiply Stem.Leaf by 10%*~1

A-32

DEPTH=Surface RNALYSIS=Vanadium

All Cbservations

Quantiles (Def=5)

1008 Max 4.248495 991
75% Q3 3.332205 95%
508 Med 3.091042 90%
25% Q1 2.890372 10%

0% Min 0.832909 5%
1%

Range 3.415%86

Q3-Q1 0.441833

Mode 3.044522

Boxplot

0 4.3

0

i

1

0

1]

-

.

+ 0.9
Detected Observations

Quantiles{Def=5)

100% Max 4.248495 99%
75% Q3 3.3322405 95%
50% Med 23.091042 90%
25% Q1 2.89%0372 10%

0% Min 0.832909 5%
1%

Range 3,4155886

Q3-Q1 0.441833

Mode 3.044522

Boxplot
0 4.3
a

Extremes
4.248495 Lowesk ID Highest ID
3.73767 0.832909¢{ 14147) 3.637586( 14169}
3,58351%9 0.832909( 14040) 3.73767¢( 14090}
2.484907 1.098612( 14041) 4.060443¢ 14167)
1.526056 1.526056¢ 14016) 4.110874¢( 14165)
0,832909 1.987874( 14008) 4.248495( 14166)
Normal Prcbability Plot
+ 444+ R
| ER S
] +++
| i+ ¥
I EYL L LLR N
I bk w
l LA AL LR Y
1 ek abggy
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Extremes
4.248495 Lowest ID Highest 1D
3.13767 0.B32909( 14147) 3.637586( 14169}
3.583519 0.B32909( 14040) 3.73767( 14090}
2.484507 1.098612¢ 14041) 4.060443¢( 14167}
1.526056 1.526056¢ 14016) 4.110874{ 14165}
0.832580% 1.887874( 14006) 4.248495( 14166
Normal Probability Plot
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A-33

VYariable=LNVALUE
Moments
N 75 Sum Wgts
Mean 4.0117868 Sum
Std Dev 0.649062 Varlance
Skewness 0.670238 Kurtosis
Uss 1238.258 C55
cv 16.17887 Std Mean
T:Mean=0 53.52017 Pr>|T|
Num #= 0 7% Num > O
M{Sign} 37.5 Pre>=[M|
Sgn Rank 1425 Pr>=|s|
W:Normal 0.960895 Pr<H
Stem Leaf
58 67
56
54 3
52 8
50 4
48 63
46 0122260
44 27012
42 00223
40 1369133477
38 379133335579
36 01691448
34 33770033668
az 33an
3¢ oca
20 3
26 17
e ——————

75
300.8841
0.421282

1.06482
31.17484
0.074847

0.0001

15
9.0001
0.0001
0.0663

L]
2

e

-
NHWAR OGN QNM-dR P M

Multiply Stem,Leaf by 10%*-1

VariablesLNVRLUE
Moments
N 74 Sum Hgts
Mean 4.013136 Sum
Std Dev 0.653387 Variance
Skewness 0.659952 Kurtosis
Uss 1222.954 CSS
cv 16,2812 5td Mean
T:Mean=0 52.83593 Pr>|T|
Hum ~= 0 74 HNum > Q
M(Sign) 37 Pr>=|H|
Sgn Rank 1387.5 Pr>=|5]
H:Normal 0.961556 Pr<W
Stem Leaf
58 €7
56
54 3
52 8
50 4
48 63
46 0122260
44 27012
42 00223
40 1369133477
38 37933335579
36 01691448
34 33770033668
32 33771
30 ooe
28 3
26 17
P e L L

74
296.9721
0.426914
1.007302
31.16475
0.075955

0.0001

74
0.0001
0.0001
0.0761

[SES

o
N Wb 0 O Nl R

Multiply Stem.Leaf by 10**-1

All CObservations

DEPTH=5urface ANALYSIS=Zinc

Quantiles {Def=5} Extremes
100% Max 5.966147 99% 5.966147 Lowest ID Highest ip
75% Q3  4.418841 95% 5.283204 2.70B05( 14142} 5.043425( 14138)
50% Med 3.951244 a0 4.70046 2.772589( 5084) 5.283204( 14019)
25% Q1 3.555248 10%  3.332205 2.833213¢ 14157} 5.429346( 14167)
0% Min 2.70805 5% 2.995732 2.995732( 14016} 5.95B425( 14020}
12 2.70805 2.995732¢ 14000} 5.966147T¢{ 14080)
Range 3.258097
Q3-q1l 0.863493
Hode 3.931826
Boxplot Normal Probability Plot
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Detected Cbservations
Quantiles {Def=3) Extremes
100% Max 5.966147 99% 5.966147 Lowest ID Hlghest ID
75% Q3 4.418841 958 5.263204 2.70805¢ 14142) 5.043425( 14138}
50% Med 3.951244 902 4.70048 2.772589( 5084) 5.2832041{ 14019}
25% Q1  3.555348 108  3.332205 2.8933213¢ 14157) 5.429346¢( 141867
0% Min 2.70805 5% 2.995732 2.995732( 14016) 5.958425¢( 14020
1% 2.70805 2.995732¢( l4o000) 5,9661474 14090)
Range 3.258097
Q3=-Ql 0.863493
Mode 3.931826
Boxplot Normal Probabllity Plot
o] 5.9+ LR
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1 ek
I L & L
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| by
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| Py
4.3+ +phk
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| FY LN
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| bAL =
| +i+
| ey
2.7+ * 44
———— -- + ¥ + + wm——
-2 -1 ] +1 +2



All Observations = Surface
Schematlc Plots

Variable=LNVALUE
i
12.5 + i}
I |
| |
| |
10 + |
| 4mm——
1 r o+ 1
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| 1
|
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| 0
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i [ | | . o +

0+ 1+ 1 | A 1}
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| |

-2.5 +
|
i
t
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B e St L LT T += o + + +r
ANALYSIS Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chremium Cobalt
All cbservaticns - surface
Schematic Plots
Varlable=LNVALUE

|

12.5 +
i
1
| 0

10 + Fm——— +

| Fampmmt
| a 0
1 [} | [+]

7.5 + +m—mt | 0
| ———— + 1 0
| | === + Tt
1 1] * 4] F g |

5+ 0 | 0
1 1] | 0
| | I |
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-2.5 4 L J, "}
|
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ANALYSIS copper Cyanide Iron Lead Magnesium Manganes Mercury Nickel Potassium



All Observations - Surface
Schematic Plots

VariablewLNVALUE
i
12.5 +
|
|
|
10 +
|
1
i
1.5 +
|
| 0
| |
5+ |
| 0 LT +
I - o Vb
1 * [ —" 1
2.5 + 4 | !
] | ]
1 | *
| ISR ] -
0+ Fom——— +
| |
|
|
-2.5 +
i
!
|
-5+
ANALYSIS Selenium Silver Sodium Thalliom Vanadium 2ine



A-36

Detected Observations - Surface
Schematic Plots

Variable=LNVALUE
|
12.5 + 4]
| ]
| |
1
10 +
| +-———+#
| o+
I tmmma—k

7.5 + o
I l
| |
I -

5+ 0
1 1]
| | [
1 0 Fo—t==t 0

2.5 + o [ Fommee ' B ]
| | | Yot
| I+ 1 =t o |
| ’ 1 | it i

0+ ! | mm—— 0
| hm———— +
| | |
1 |
-2.5 +
ANALYSIS Alumjnum Antimony Arsenic Barivem Beryllium Cadmium Caleium Chromium Cobalt
Detected Observations - Surface
Schematic Plots
Variable=LNVALUE
1
12.5 +
[
|
|
10 +
|
|
1 [e]

F.5 + | 1]
1 | !
| | o m— Fmfma
| i} * 0 Hm gt 0

5+ a ] Q
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ANRLYSIS Copper Cyanide iron Lead Magnesium Manganes Mercury Nickel Potassium



Detected Observations - Surface
Schematic Plots

Variable=LNVALUE

12.5

10

7.5
0
|
|
0 +=-—— +
. 0 [ r——
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BNRLYSIS Selenium Silver Sodium Thallium Vanadium Zinc



Variable=L¥VALUE
Moments
N 662 Sum Hgts 662
Hean 8.3549359 Sum 5530.57
5td Dev 0.858224 Varilance 0.736548
Skewness -0.96477 Kurtosis 1.214443
uss 46697.77 (58S 486.8581
oV 10.27205 5td Mean 0.033356
T:Mean=0 250.4793 Pr»|TI ¢.0001
Num “m 0 662 HNum > 0O 662
Hi{sign} 331 Pr>=|MI 0.0001
Sgn Rank  109726.5 Pr>=|§| 0.0001
W:Normal 0.93139 Pr<w 9.9001
Histogram
10.75+4*
_'
.i'il

A e e R e e

T e T e T LR R L R T e

T

T

R S R T Y
AL T e

A
I
e

5.25+%

X3

I IR R AR L R L AL

DEPTH=5ubsurtface ANALYSIS=Aluminum

1008 Max
75% Q3
50t Med
25% (1

0% Min

T2t a]

* may represent up to 4 counts

Variable=LNVRALUE

N

Mean
5td Dev
Skewness
uss

cv
T:Mean=0
Num “= 0
H({5ign}
Sgn Rank
W:Normal

10.75+%
.i

Rilll

HMoments
662 Sum Wgts 662
8,.354939 sSum 5530.97
0.858224 Varlance 0.736548
-0.96477 Kurtosis 1.214443
46697.77 CSS 486.8581
10.27205 5td Mean 0.0633356
250.4793 Pr>IT} 0.0001
662 Num > 0 662
331 Pr»=|M| 0.0001
109726.5 Pr»=|5| 0.0001
0.9313% Pr<w 0.0001

Histogran

R T T 22 S ATy
R e R R e e L)

R e e )

LAk bk b kkh ket h
R e R IR Y

R
A
Ky

5.25+*

*a

g m——

* may represent up to 4 counts

All Observations

A-38

Quantiles{Def=5)

10.867128
8.947676

g,52218
7.897296
5.068304

5.602374
1.05038
7.565275

¥  Boxplot
o

39¢
95%
90%
10%
5%
1%

Detected Observations

1009 Max
75% Q2
50% Med
25% Q1

0 Min

Range
Q03-01
Mode

Quantiles (Def=5}

10.67128
B.947676

8.52218
7.897256
5.068304

5.602374
1.05038
7.565275

# Boxplot
o

99%
95%
90%
10%
51
1w

Extremes
9,758462 Lowest ID Highest iD
9,392662 5.066904( 4224) 9.857444( 14189}
9.244561 5.159055¢ 13282) 10.48849¢ 14191)
7.162397 5.288267( 13181} 10.54006¢ 14194}
6.721426 5.332719¢ 13284} 10.62376¢( 14192}
5.762051 5.616771¢ 13283) 10.67128B( 14193}
Normal Probability Plot
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1 FHit+
| PRUIPIpRer
I rhawdrk ki A e d b
I ko h ko h
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Extremes
9.758462 Lowest ID Highest 1D
9.3592662 5.068904¢( 4224) 9.857444( 14189)
9.249561 5.1589055( 13282} 10.48849( 14191)
7.162397 5.288267( 13181} 10.54006¢ 14194)
6.721426 5.332719¢( 13284) 10.62376( 14192}
5.762051 5.616771( 13283) 10.67r281( 14193}
Normal Probability Plot
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A-39

DEPTH=Subsurface ANALYSIS=Antimony

All Observations

Variable=LNVALUE
Homents Quantiles(Pef=5) Extremes
N 533 5um Wgts 532 100% Hax 3.B806662 99% 3.005683 Lowest ip Highest ID
Mean 1.549561 Sum 825.21539 5% Q3 2.397895 95% 2.507764 -l.10B66¢{( 14185) 3.03597494 13005}
5td Dev 0.765183 Varlance 0.585506 50% Med 1.526056 90t 2.564999 =1.04982{ 141688) 3.044522( 13152}
Skewness -0.328%7 Kurtosis 0.727821 25% QL  1.252763 102 0.587787 =-1.04982¢( 14187) 3,091042¢{ 14194
0ss 1591.296 cCs5 311.489 0% Min =-1.10866 5% 0.5306289 -0.99425( 14196) 3.258097¢ 14191
cv 49.38066 Std Mean 0.033144 1t -0.967538 -0.96758( 14197) 3.806662¢ 14192
T:Heane0 46.7527 Pr>|T| 0.000] Range 4.915325
Hum ~= 0 533 Num > 0 523 03-01 1.145132
M{Sign) 256.5 Pr>=IMi 0.0001 Mode 2.484907
Sgn Rank 70145.5 Pr>=IS5t 0.0001
W:Normal 0.916825 Pr<W 0,0001
Histogram L] Boxplst Normal Probability Plot
3.9+ 1 | 3.0+ *
. I |
. 1 | +
. 1 | | e+t
. 4 t | 444 wER
2.94%% . B | 2.9+ R
.li s | | e 2
R L T Yy 110 | | LT TN LY
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.t 2 | | 1 +ht
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.iiii.i.t..... 49 | I ol
'|ltiiiiiiiiiii 54 | | LA AR AL LSRN ]
-* 1 | 1 CI
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0.1+ 1 | -0.1+ 4t
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. I
. |
Pt 6 () LRI
—1.1+* 3 0 1.1+
+ + + b L L EEE R + + 4
* may represent up tec 4 counts -2 -1 ] +1 +2
Detected Obgervations
Variable=LNVALUE
Moments Quantiles{Def=5} Extremes
N 35 sum Hgts 35 1003 Max 3.B0D6662 99% 3.806662 LoWest 10 Highest ib
Mean 1.924065 Sum 67.34229 By @ 2.884801 95% 3.2568097 -0.10536( 14183} 3.005683¢ 13021)
std Dev 0.853164 Variance 0.72788% 508 Med 1.722767 908 3.039749 0.693147( 13225} 3.03%749( 13005)
Skewness 0.136388 Kurtosis -0,06107 25% Q1 1.526056 10% 0.875469 0.741937( 4515} 3.081042¢ 14194)
uss 154,3192 C55 24.74824 08 Min -0.10536 5% 0.693147 0.875469( 4520} 3.258097( 14191}
cv 44.34175 5td Mean  0.144211 1% -0.10536 0.916291{ 13251} 3.806662¢ 14192)
T:Mean=0 13.34201 Pr>ITI ¢c.ocol Range 3.912023
Num “= @ 35 Num > 0 3 03-01 1.3507M44
M{Sign) 16.5 Pr>=IHKI G.0001 Mode 1.609438
S5gn Rank 314 Pr>=15| 0,0001
W:Normal 0.947518 Pr<W 0.1233
Stem Leaf # Boxplot Normal Probabllity Plot
38 1 1 3.75+ L o
3 00013 5 1 | e
2 71999 4 A + ! PR
2 oc 2 1 | | b4
1 5566666677778999% 16 Mgk 1.75+ bbb bbbl d
1 33 2 | | At
0 7799 4 | | rpwhyw
o | | +tdt it
-0 1 1 | —0,25+44+ +
e e e + - +
-2 -1 0 +1 +2



A-40

DEPTH«=Subsurface ANRLYSIS=Arsenic

VariableaLNVALUE
Moments
N 662 Sum Wyrs 662
Mean $.615238 Sum 407.28717
S5td Dev 0.918381 Variance 0.843424
Skewness =-0.1426 Kurtosis =-0.51331
uss 80B.0B2 CSS 557,5031
cv 149.2725 Std Mean 0.035694
T:Mean=0 17.23651 Pr>iT! 0.0001
Num ~= @ 656 Num > 0 4886
M({5ign) 158 Pro=|M| 0.0001
5gn Rank 69443.5 Pr>=|5| 0,0001
W:Normal 0.970615 Pr<W 0.000]
Histogram
3.75+%
Te
RAALE S LS

L e L]
R e R Ly b

R TR L e e eI e LI )
Ak kAR AR h

R T T T}
R

=1.75+%

* may represent up te 4 counts

Variable=LNVALUE
Moments
N 586 Sum Wgts 5886
Mgan 0.787582 Sum 461.5233
Std Dev 0.812464 Variance 0.660098
Skewness -0.14535 Kurtosis D.046017
Uss 749.6449 CSS 3B6.1572
cv 103.1592 Std Mean  0.033563
T:Mean=0 23.46609 Pr>iT| 0.0001
Num “~= 0 580 Num > O 481
M{5ign) 191 Pr>=iM| 0.0001
Sgn Rank 69563.5 Pr>=|51 0.0001
W:Normal 0.967611 Pr<¥ 0.7703
Histogram
3.75+*%
Tea
RAALL L L

R e e R L]
R R e s L T

R e s L T e e L e
R e e T e T

Lk kkkmr e
RETIIT T

L]

-1.754%

J— + + f

* may represent up to 4 counts

All Observations

Quantiles (Def=5) Extremes
100% Hax 3.73767 99% 2.397895 Lowest Ip Highest iDp
75% Q3 1.252763 958 1.9878B74 -1.83258¢( 4502) 2.70805( 5074
50% Med 0,693147 90% 1.757858 =1.66073¢( 4503} 2.772589( 14194}
25% Q1  ~-0.07257 108 =-0.79851 -1.60944 ¢ 4414} 2.890372¢ 14191}
0% Hin -1.83258 5% -0.92887 =-1.42712¢ 4456) 2.928524( 13002
1% =1.1311 -1.1301¢( 13283) 3.73767( 14192
Range 5.570251
Q3-qQ1 1.325334
Mode 0.262364
] Boxplaot Normal Probabiliry Pleot
1 0 2.5+ +
|
5 | 1 EE A
Z'J I I ESAERERENE S
54 I I Ak ko
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3 | —1.75++
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Detected Observations
Quantiles (Def=5) Extremes
100% Max 3.73767 9531 2.541602 Lowest ID Highest ID
75% Q3 1.33%001 958  2.04122 -1.B83258¢ 4502) 2,70B05( 50743
50% Med 0.8328909 90% 1.808289 -1.66073¢( 4503} 2.7725689¢ 14194)
254 Q1 0.262364 103 =0.35667 -1.60944 ( 4414} 2.890372¢ 14191}
0% Min -1.83258 5% -0.63408 =1.42712( 4456} 2.928524¢ 13002
1% -1.04982 -1.10866( 4410) 3.73767¢ 14192)
Range 5.570251
Q3-Q1 1.072637
Mode 0.262364
¥ Boxplot Normal Probability Plot
1 0 3.75+ -
!
5 | [ Ll
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149 Fmm e ® | e wh ek
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A-41

DEPTH=Subsurface AMNALYSIS=Barium -

Rll Observations

Variable=LNVRLUE
Moments Quantiles (Def=5) Extremes
N 662 Sum Wgts 662 100% Max 6.487684 99% 5.831882 Lowest b{3) Highest ID
Mean 3.639417 Sum 2449.014 758 03 4.442651 95% 5.099866 0.693147¢( 13284) 5.955837¢( 14189
5td Dev ©.945365 Varlance 0.893715 508 Med 3.6BBB79 90% 4.859812 0.786457( 13039) 6.013715¢{ 14193)
Skewness -0.05124 Kurtosis -0,37293 25% Ql 2.995732 10% 2.484%07 1.410987%¢ 13237} 6,228511¢ 14191}
uss 9650.668 (S5 590.7456 0% Min 0.593147 5% 2.128232 1.458615¢( 4517 6.459904( 14199)
cv 25,55444 Std Mean 0.036743 1% 1.648659 1.504077( 132B2) 6€.407684( 14192}
T:Mean=0 100.6845 Pr>|T{ 0.0001 Range 5.794537
Num == 0 662 Num > O 662 Q3-Q1 1.446919
Hi(Sign) 331 Pr>=IM| 0.0001 Mode 2.833213
Sgn Rank 109726.5 Pr>»=|s| 0.0001
W:Normal 0.979701 Pr<W 0.0185
HMistogram ] Boxplot Normal Probability Plot
6.25+%% 4 | 6.25+ +
S 9 | | LTy
Ry 32 | 1 AR 2]
_iiiiiti-ti-t.tiiiiittittt*ttfitiitl't 109 I I LR R 2R X )
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* may represent up to 3 counts -2 -1 H +1 +2

Detected Cbservations

Variable=LNVALUE
Moments Quantiles (Def=5) Extremes
N 662 Sum Wgts 662 100% Max 6.487684 991  5.831882 Lowest ic Highest iDp
Mean 3.699417 Sum 2449.914 T5% Q3  4.442651 95% 5.099866 0.693147( 13284) 5.955837( 14189
Std Dev 0.945365 Variance 0.893715 50% Med 3.688873 90% 4.859612 0.788457( 13035) 6.013715{ 14193
Skewness -0.05124 Kurtosis =0.37293 258 Q1  2.995732 108  2.4B4507 1.410987¢ 13237} 6.228511(  1419%91)
uss 9650.668B C55 590.7456 0% Min 9.693147 5% 2.128232 1.458615¢( 4517) 6.459904( 14194)
cv 25.55444 Std Mean 0.036743 1% 1.648658 1.504077¢( 13282) 6.467604( 14192}
T:Mean=0 100.6845 Pr>ITI 4.0001 Range 5.794537
Num = @ 662 Num > D 662 a3-a1 1.446919
M{Sign} 331 Prre|H| 0.000] Hode 2.833213
Sgn Rank 109726.5 Pr>=|S| 9.0001
W:Normal  0.979701 Pr<# 0.0185
Histogram ] Boxplot Normal Probability Plot
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* may represent up to 3 counts -2 -1 0 +1 +2



Variable=LNVALUE
Homents
N 662 Sum Wgts
Mean -0.6799 Sum
Std Dev 0.663204 Yariance
Skewness =1.24131 Kurtesis
uss 596.6636 55
cv =97.5587 Std Mean
T:Mean=0 -26.3732 Pr>»|TJ[
Num = 0 651 HNum > 0
M{Sign) -277.5 Pr>»a|M|
Sgn Rank -99196 Pr>=|5]
W:Normal 0.8567 Pr<W
Histogram
3.25+%
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RIrrTeeey
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LTI NT
R 22t aT]
Ll

L
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-5.254%

662
-450.028
0.43984
12.9156
290.7344
0,025776
0.0001
4B
0.0001
0.0001
0.0001

ko

DEPTH=Subsurface ANALYSISeBeryllium

e —fm— e pm—m +

* may represent up to 7 counts

Variable=LNVALUE
Moments
N 589 Sum Wgts 589
Mean -0.62054 Sum -365,458
5td Dev 0.582073 varlance 0.338809
Skewness 0.211856 Kurtesis 9.486874
uss 426.0259 CS§ 199.2199
cv -93.8012 Std Mean 0.023984
T:Mean=0 -25.8731 Pr>|T| 0.0001
Num "= @ 578 Num > 0 17
M (Sign} -242 Pr»=|M| 0.0001
Sgn Rank ~77163,5 Pr>=|5]| 0.0001
WrNormal 9.919422 Pr<W 0.0001
Histogram
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* may represent up to 6 counts

A-42

All Observations

Quantiies (Def=5) Extremes
100% HMax 3.218876 99% 0.5087787 Lowest iDn Highest 1D
5% g3 -0.37106 35% 0.182322 =-5.29832¢( 4187) 0.788457( 13152}
50% Med -D.65393 90% =0.03046 -5.25832¢ 4185) 0.955511¢ 4274
258 Q1 ~0.8916 108 ~1.30933 -4,19971( 4183) 2.484907( 14183}
0% Min ~5.29832 58 -1.56065 =3.54046¢ 13037) 2.833213¢ 14182}
1% -3.44202 -3.506561 13038) 3.218876( 14184)
Range 9.517193
Q3-Q1 0.520534
Mode ~0.69315
(] Boxplot Normal Probability Plet
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Detected Observations
Quantiles (Def=5) Extremes
100% Hax 3.210876 998  0.641854 Lowest ID Highest 1D
75% Q3 -0.35667 95% ©0.182322 -4.199711( 4183} 0.788457( 13152}
50% Med -0.61619 908 -0,01005 -2.,95651( 13007 0.955511( 4274}
25% Qb -0,.8916 10% ~1.23787 -2.50042¢% 4172) 2.484997( 14183)
0% Min =4.19971 5% -1.46968 -2.84731¢% 4517) 2.833213( 14182)
% -2.430492 =-2.64508¢( 4181) 3.218876¢( 14184)
Range 7.418581
03-Q1 0.534923
Mode -0.510023
L] Doxplot Normal Probability Plot
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A-43

===smsssee=== DEPTHoSubsurface ANALYSIS=Cadmium

All Observations

Variable=LNVALUE
Moments Quantiles{Def=5)
N 657 Sum Wgts 657 100% Max 5.459586 958
Mean =-0.19044 Sum -125.12 75% Q3 -0.08330 5%
§td Dev 0.721318 Vvariance 0.520299 S50% Med -0.23319 aos
Skewness 2.247345 Kurtosis 14.389552 258 Q1 =0.35667 10%
uss 365.1441 cCss 341.3163 ok Min -2.04022 5%
cv -378.762 5td Mean 0.02B141 1%
T:Mean=0 «6.7673 Pr>|T| 0.0001 Range 7.499806
Num “= 0 652 Num > 0O 118 03-¢1 0.273293
M{sign) -208 Pr>=|H| 0.0001 Hode -0.35667
Sgn Rank =55781 Pr>=|s| 0.0001
W:Normal 0.793332 Pr<wW 0.0001
Histogram # Boxplot
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* may represent up to 9 counts

Detected Observations

Varlable=LNVALUE
Moments Quantiles {Def=a5)
N 210 Sum Wgts 210 1008 Max 5.459586 99%
Mean 0.143045 sSum 30.03954 75% Q3 0.641854 953
5td Dev 1.034441 Variance 1.070069 508 Med 0.05531 a0%
Skewness 1.756222 Kurtosis  6.226008 25% Q1  -0.57982 10%
uss 227.9413 Css 223.6443 0% Min =-1.51413 5%
cv 723.1556 Std Hean 0.071383 13
T:Mean=0 2.003909 Pr>|TI 0.0464 Hange 6.973713
Kum ~= 0 207 Num > O 110 Q3-q 1.221672
M{Sign) 6.5 Pr>=(M] 0.4043 Mode 0.09531
Sgn Rank 863,.5 Pr>=|§| 0.3181
W:Normal 0.880644 Pr<wW 0.0001
Stem Leaf ] Boxplot
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Extremes
2.397695 Lowest 1D Highest ID
0.975469 -2.04022¢( 4454) 2.549445¢ 13027
0.530628 =1.77196{ 4247) 4.025352¢ 14153)
-0.91629 =-1.77196( 4246} 4.317488¢ 14191}
-1.51413 -1.7148¢( 4414) 4.997212¢ 14194)
-1.66073 =1.7148¢ 4245) 5.459586¢( 14192)
Normal Probability Plot
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Extremes
4.317488 Lowest ID Highest ID
1.902108 -1.51413¢ 4465) 2.404907( 14186)
1.098612 -1.42712¢ 4505) 4.025352( 14193)
-1.02209 -1.38629¢ 4504) 4.317488( 14191)
-1.20397 -1.38629¢ 4466) 4.997212( 14194}
-1.38629 -1.34707¢ 4172} 5.459586( 14192}
Normal Probability Plot
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* may represent up te 4 counta

* may represent up to 4 counts

A-44

DEPTH=5ubsurface ANALYSIS=Calclum

All Observations

Variable=LNVALUE
Homents Quantiles{Def=5)
N 662 Sum Wgts 662 1008 Max 12.37159 a9%
Hean 6.849507 Sum 4534.3M14 5% 03 7.286192 958
5td Dev 1.10482 Varilance 1.220628 50% Med 6.880384 0%
Skewness 0.705183 Kurtosis 5.591065 25% Q1 6.405228 108
uss 31865.06 CS55 806.8353 0% Min 0.542324 5%
cv 16.12993 std Mean 0.042594 1%
T:iMean=0 159.5132 Pr>|TI 0.0001 Range 11.682926
Num “= 0 662 Num > 0 662 Q3-01 0.B8B0963
M{5ign} 331 Pr»a|M| 0.0001 Made 7.222566
S5gn Rank 109726.5% Pr>=|§5| G.0001
W:Nermal 0.911305 Pr<d Q.0001
Histogram L} Boxplot
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Detected Observations

Variable=LNVALUE
Moments Quantiles {Daf=5}
N 659 Sum Wgts 659 1008 HMax 12.37159 99%
Hean 6.853852 Sun 4516.608 756 03 7.2B7561 5%
Std Dev 1.104433 Varlance 1.2198773 50% Med &.B80384 908
Skewness 0.705813 Kurtosts 5.616B12 25% Q1 6.416732 10%
Uss 31759.32 CSS§ 802.6104 08 Min 0,542324 5%
cv 16.11405 Std Mean 0.043023 18
T:Mean=0 155.3081 Pr>IT| 0.0001 Range 11.82926
Hum *= 0 65% Num > O 859 03-01 0.B8700828
M{Sign}) 329.5 Pr>=IM| 0.000] Hode 7T.222566
Sgn Rank 108735 Pr»o=|S| 0.0001
W:Normal 0.910854 Pr<w 0.000%
Histogram ] Boxplot
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Extremes
11.2734 Lowest 1D Highest 1D
8.507143 0.542324¢( 13333) 11.47522( 14018}
7.766417 3,76584¢( 13284) 11.63514( 14184;
5.521461 4.094345( 13238) 11.695251( 5001}
5.003%46 4.189655¢( 4315) 11.87757( 5077}
4.202206 4.222445{  13263) 12.37159({ 5071
Normal Probability Plot
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Exiremes
11.2734 Lowest ID Highest D
B8.577347 0.542324( 13333) 11.47522( 14018)
T.719049 3.765849¢ 13284) 11.63514{ 14184}
5.521461 4.084345( 13238} 11.69525( 5001
5.003946 4.189655( 4315} 11.87757{ 5077
4.2822086 4.222445( 13283} 12.37155¢ 5071
Normal Probabllity Plot
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A-45

Variable=LNVALUE
Memants
N 662 Sum Hgts 662
Hean 2.19B8567 Sum 1455.451
Std Dev 1.099021 vVariance 1.207946
Skewness -0.49801 Kurtosis 1.163888
uss 3998.294 Cs§ 796.3065
cv 49.58804 Std Mean  0.042715
T:Mean=0 51.47103 Pr>|TI 0.0001
Hum ~= 0 662 Mum > 0 617
M(5ign) 286  Pry=|M| 0.0001
Sgn Rank 108256.5 Pr>=|s5| 0.0001
W:Normal 0.938508 Pr<H 0.0001
Histogram
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All Cbservations

Quantiles (Def=5}
100% Max 6.224558 99%
75% 03 2.833213 95%
502 Med 2.397895 90%
25% 01 1.686399 108
0% Min -0.72567 50
1%
Range 6,950229
Q3-a1 1.146814
Mode 2.639057
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* may represent up to 4 counts

Detected Observations

Quantiles (Def=5)

DEPTH=Subsurface ANALYSIS=Chromium

100% Max
758 Q3
50% Med
25% Q1

0t Min

Range
03-01
Hode

6,224558
2.833213
2.451005

1.84055
-0.70928

6.933835
0.9592664
2.639057

£
LT
0%
107
5%
1%

Yariable~LNVALUE
Moments
N 629 sSum Wgts 629
Mean 2.338241 sSun 1470.754
5td Dev 0.93592 Variance 0.875346
Skewness -0.05909 Kurtosis 1.62891
uUss 3989.071 CssS 550.0943
cv 40.02667 Std Mean 0.037318
T:Mean=0 62.65791 Pr>|T| 0.0001
Hum *= 0 629 Num > 0 616
M(Sign) 301.5 Pr>=iM| 0.0001
Sgn Rank 98909.5 Pr>=IS5] 0.0001
W:Normal 0.968092 Pr<wW 0.0001
Histogram
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* may represent up to 4 counts

Extremes
4.624729 Lowest ID Highest iD
3.73767 -0,72567¢ 13143) 5.001404¢( 4345)
3.258097 ~0.70928¢ 13311) 5.620083( 14190}
0.693147 -0.67727( 13125) 5.913503¢ 14194)
-0,31471 -0.673341( 13186} 5.966147( 14191}
-0.62736 =0.63299( 13213} 6.224558( 14192}
Normal Probabllity Plot
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Extremes
4.63472%9 Lowest In Highest ID
3.7612 -0.709328¢( 13311) 5.081404( 4345}
3.3495904 =0.476421{ 13265} 5.B200831( 14193)
1.193922 =0.3285( 13233) 5.913503¢( 14194)
0.693147 -0.314714 13198) 5.966147( 14191)
-0.23572 -0.28768¢ 132088} 6£.224558( 14152)
Normal Probability Plot
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A-46

DEPTH=Subsurface ANALYSIS=Cebalt ==
All Observations
Variable=LNVALUE
Moments Quantiles (Def=5)
N 662 Sum Wgts E62 1008 Hax 4.234107 99%
Mean 1.486014 Sum 983.7414 758 Q3 1.960085 95¢
Std Dev 0.77047 Variance 0.593824 508 Med 1.526056 9oL
Skewness 0,083126 Kurtosis  0.492869 258 01  1.029619 10%
Uss 1854,239 (58 392.3857 0% Min -0.54473 5%
cv 51.84811 Std Mean  0.029945 1%
T:Hean=0  49.6244% Pr>|T| 0.0001 Range 4.770834
Hum "= 0 661 Num > 0 643 Q3-Q1 ¢.930475
M(sign) 312.5 Pr>a|M| 0.0001 Hode 0.262364
Sgn Rank  108731.5 Pr»=|s| 0.0001
W:Normal 0.979137 Pr<H 0.0113
Histogram L] Boxplot
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* may represent up to 2 counts

Detected Observations

Quantiles (Def=5)

Variable=LNVALUE
Moments
N 578 Sum Hgts 578 100% Max 4.234107
Mean 1.596614 Sum 922.8427 75% Q3  2.014903
Std Dev 0.70%754 Varisnce 0.503751 50% Med 1.509235
Skewness 0.315309 Kurtosis 0.68797 25% Q1 1.131402
uss 1764.088 CSS 290.6645 0% Min -0.3285
cv 44,45373 5td HMean  0.029522
T:Mean=C  54.08236 Pr>IT] 0.0001 Range 4.562611
Num “= @ 578 Num > O 573 03-Q1 0.883501
H{sigm 284 Pr>=|M| 0.0001 Mode 0.955511
Sgn Rank 83628.5 Pr>=15} 0.0001
W:Normal 0.979468 Pr<W 0.0292
Histogram ] Boxplo
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* may represent up to 2 counts

t

997
958
90%
10%
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1%

Extremes
3.496508 Lowest ID Highest 1D
2.70805 -0.54473¢ 4517) 3.713572( 14931)
2.351885 —-0.544731 4515) 3.871201t 4401)
0.405465 -0.52763( 4516) 3.912023( 14194)
0.262364 -0.40046{ 4415) 4.143135¢ 14192}
-0.31471 -0.40048({ 4173) 4.234107¢{ 14191)
Normal Probabllity Plot
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3.526361 Lowest ID Highest ID
2.772589 =0.3285{ 4361) 3.713572¢( 14031)
2.484907 -0.26136{ 13237) 3.871201¢ 4401}
0.693147 -0.23572{ 13164) 3.912023( 14194}
0.405465 -0.21072¢( 4414} 4.143135{ 14192)
0.09531 -0.06188¢ 4514} 4.234107¢ 14191)
Normal Probability Plot
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Variable=LNVALUE
Moments
N 662 Sum Wgts 662 100% Hax
Mean 1.6822125 Sum - 1206.247 5% Q3
Std Dev 1.056853 Varliance 1.116937 50% Med
Skewness 2.283523 Kurtosls 16.05847 258 Q1
uss 2936.229 (S8 738.2956 0% Min
cv 58.00109 Std Mean 0.041076
T:Mean=0 44.36013 Pr>»|T| 0.000L Range
Num ~= 0 660 Num > O 643 Q3-q1
Misign) 313 Pr>=|MI 0.0001 Hode
Sgn Rank 108696 Pr>=|s| 0.0001
WiNormal 0.B60903 Pr<wW 0.0001
Histosgram L}
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+ may represent up to 4 counts

Variable=LNVALUE
Moments
N 609 Sum Wgts
Mean 1.91568 Sum
5td Dev 1.0223%¢ Variance
Skewness 2.738913 Kurtosis
uss 2870.466 CSS
v 53.365986 Std Mean
T:Mean=0 46.23944 Pr>ITI
Num “= 0 607 Num > O
M({Sign) 300.5 Pr>=|M|
5gn Rank 92258 Pr»=|S|
W:iNormal 0.833702 Pr<wW
Histogram
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A-47

All Obserwations

Quantiles{Def=

9.8386279
2.351375

1.84055
1.252763
~0.44629

10.28257

1.098612
2.397895

Boxplot
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Detected Observations

100% Max
5% @2
50% Med
25% Ql

0% Min

Range
Q3-Q1
Hode
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* may represent up to 4 counts

Quantiles (Def=

5,836279
2.397895
1.916923
1.335001
-0.08338

9.918966

1.062894
2.397895

Boxplot
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Extremes
4.553877 Lowest i Highest ID
3.198673 ~0.44629¢ 13333} 5.164766( 14186)
2.815409 =-0.430781¢ 13332) 9.016756( 14193)
0.587787 -0.43078( 13331) 9.55393( 14194}
0.182322 -0,301114 13131) 9.746834( 14191
-0.20089 -0.28236{ 13264) 9.8356279( 14192)
Normal Probability Plot
9,75+ *
I -
B.75+
|
7.75+
1
6.75+
|
5.75+
I -
q.75+ b
1 Ay
3.75+ LRSS b
1 P T Y T
2.75+ Foe Y
| LA L AR ERE]
1.75+ T2 T Y
l W
0.75+ LT T
‘ Ak d ko
—Q_ 254k audyy
+ + B T e S LT e
-2 -1 0 +1 +2
Extremes
4.553877 Lowest ID Highest In
3.218876 -0.08338¢ 13263) 5.164786( 14186
2.833213 -0.04082( 13203) 9.016756¢ 14193)
0.788457 -0.03046¢ 13338) 9.55393¢( 14154)
0.470004 ot 13311) 9.746B34¢ 14191}
0.09531 af 13294) 9.836279( 14192)
Normal Probability Plot
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- DEPTHaSubsurface ANALYSIS=Copper




Variable=LNVALUE
Honents
N 642 Sum Wgts
Hean -0.66%22 Sum
Std Dev 0.435712 Variance
Skewness -0.85759 Kurtosis
uss 411.4587 css
cv =£5.7051 Std Mean
T:Meah=0 -38.5628 Pr>|TI
Num *= 0 642 Num > 0
M({Sign} =309 Pr>=IMl
Sgn Rank -102473 Pr>=|5|
H:Normal 0.90861 Pr<W
Histogram
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642
-429.639
0.193347
0.484198
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0.000]
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A-48

PEPTH=Subsurface ANALYSIS=Cyanide

All observations
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* may represent up to 4 counts

Variable=LNVALUE

N

Mean

5td Dev
Skewness
uss

cv
T:Hean=0
Num “= 0
M{5igmn)
Sgn Rank
HWiNormal

Moments

6
=0.27116
0.437422
-2.13431
1.397871
-161.312
-1.51048

€

-2
-8.5
0.710075

Sum Wgts
Sum

Variance
Kurtosis
CS5

Std Mean
Pr>|T|
Num > 0
Pr>=|M|
Pr>=|5]|
Pr<w

Stem Leaf
0a
-0 621

-2 40

————fm——t
Multiply Stem.

——— i — =

-1.62699
0.1813386
4.990597
0.956689
0.178517

0.1834

0.2188
0.0625
0.0077

W

Leaf by 10++-1

Quantiles{Def=5) Extremes
100% Max 0.336472 99% 0.182322 Lowest s} Highest D
5L Q3 =-0,4505939 958 =-0.12783 -2.12026( 4242} 0.182322( 4218)
508 Med -0.54473 90%  -0.17435 -1.83258¢ 4140) 0.182322( 4219)
258 Q1 -0,8675 10% -1.20397 -1.77196{ 4502) 0.162322( 5067)
0% Min =-2.12026 5% -1.7148 -1.77196¢ 4501) 0.262364( 4095)
1% -1.77196 ~1.77196¢ 4465) 0.336472( 4130}
Range 2.456736
Q3-qt 0.416515
Hode ~1.,20397
Hissing Value .
Count 8
& Count/Nobs 1.23
L} Boxplot Normal Probability Plot
1 4 0.35+ 4
1 1] i e ¥
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1
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Detected Qbservations
Quantiles {Def=5} Extremes
100% Max  0.08531 99%  0.08531 Lowest ip Highest ip
75% 03 -0.1053% 95%  0.08531 =1.13943¢( q306) -0.19845( 4321}
50% Med =~-0.13853 908 0.0953] =0.19845¢( 4321} =0.16252{ 4370
25% Q1 =0.19845 10 =1.13943 -0.,16252¢ 4370} -0,11653¢ 41266}
0% Min -1.13943 58 -1,13943 -0.11653¢( 4266) -0.10536( 4372)
1% -1.13943 -0.105361( 4372) 0.09531( 4318}
Range 1.234744
03-01 0.09309
Mode ~1.13943
Boxplot Normal Prohability Plot
o Q.1+ ++t+ b
| * L) g
1 ++++
-0.5+ +tdd
| b
| ++++
* -1.14+ +++++ Al
-2 -1 0 +1 +2




Variable=LNVALUE
MHoments
N 662 Sum Wats
Hean 9.28235 Sum
5td Dev 0.684372 Variance
Skewness  -0,82324 Kurtosis
uUss 57348.85% C55
cv 7.372826 Std Mean
T:Hean=0 348.9755 Pr>|T|
Hum “= 0 662 Num > @
Mi{Sign) 131 Pe>=IM)
Sgn Rank 109726.5 Pr>=lS]|
W:Normal 0.952965 Pr<H
Histogram
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* may represent up to 3 counts

Variable=LNVRALUE
Moments
N 662 Sum Wgts
Mean 9,28235 Sum
Std Dev 0.684372 Variance
Skewness -0.82324 Kurtosis
uss 57340.85 CssS
cv 7.372826 Std Mean
T:Mean=0 348.9755% Pr>|T|
Num ~= 0 662 Num > O
M{sign) 331 Pr>=|H|
Sgn Rank  109726.5 Pr»=|5|
W:Normal  0.952965 FPreW
Histogram
11.5+%
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A-49

DEPTH=5ubsurface ANALYSIS=Iron

All Observations

Quantiles{Def=5)
100% Max 11.48863 99%
75% Q3 9.,7350869 95¢
50% Med 9.392662 901
25% Q1 8.95157 10%
01 Min 6.300786 5%
11
Range 5.187847
Q3-Q1 0.7034%%
Hode 9.441452
¥ Boxplot
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Detected Observations
Quantiles (Def=5})
1008 Max 11.48863 99%
75% Q3 9.735069 5%
50% Med 9.392662 20%
258 Ql B.9515% 10%
Ok Min &.300786 5%
1%
Range 5.187847
Q3=-Q1 ¢.7083499
Hode 9.441452
] Boxplot
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Extremes
10.57643 Lowest Ip Highest In
10.20729 6.300786( 13108) 10.76638( 13059}
10.00333 6.516193¢ 13234) 10.82377( 141%3)
9.361708 6.523562{ 13214) 11.22391( 14194)
8.003029 6.587551{ 13191} il.46268¢( 14191)
7.295797 6.691626{ 13036) 1}.48863( 24292)
Nermal Probability Plot
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Extremes
10.57643 Lowest ID Highest 1D
10,20729 £.300786( 13108) 10.76638{ 13059)
10.00333 €.516193( 13234) 10.82377( 14193)
8.361708 6.523562( 13214) 11.22391{ 14194)
8.003029 6.58955({ 13191) 11.46268( 14191}
7.299797 6.891626( 13036) 11.4BBE3{ 14192)
Normal Probabllity Plot
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A-50

DEPTH=5ubsurface ANALYSIS=Lead

All Chservations

Variable=LNVALUE
Moments Quantiles (Def=5) Extremes
N 662 5Sum Wgts 662 1008 Max 7.056175 89% 4.7794123 Lowest ID Highest ID
Mean 1.866139 Sum 1235.384 75% Q3  2,312535 95% 3.135494 -0.72567¢ 13283) 6.22059¢( 14193
5td Dev 0,939653 Variance 0.882947 50% Med 1.9459]1 50% 2.70805 =-0.56037( 13229) 6.230481¢ 14189
Skewness 0.783135 Kurtosis 4.741921 25% QL 1.410587 108 0.641854 -0,551651( 13284) 6.695799¢( 14181)
uss 2885.027 Css 583.628] 0% Min =0.72567 5% 0.336472 =0.41552{ 13200} 6.895683( 14182)
cv 50.35277 Std Mean  0.036521 12 -0.34249 -0.40048( 13282) 7.056175( 14194)
T:Hean=0 51.0962 Pr>ITI 0.0001 Range 7.7081046
Hum “= © 657 Num > 0 641 Q3-Q1 0.901548
H(Sign) 312.5 Pr>a|M| 0.0001 Mode 2.302585
Sgn Rank 107670.5 Pr>»=|S| 0.0001
W:Normal 0.926957 Pr<W 0.0001
Histogram ] Boxplet Normal Probabillty Plet
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Detected Observations
Variable=LNVALUE
Moments Quantiles (Def=5) Extremes
N 655 Sum Wgts 655 100% Max 7.056175 998 4.779123 Lowest D Highest D
Mean 1.8685957 Sum 1235,302 75¢ Q3 2.322388 95% 3.190476 -0.41552( 132B0) 6.22059( 14193)
Std Dev 0.920141 Varlance 0.B46659 508 Med 1.94591 90%  2.70805 -0.4004B{ 13282) 6.230481¢ 14189)
Skewness 0.912794 Kurtosis 5.084717 25% Q1 1,435085 108 0.69%3147 -0.40048( 4348) 6.695799( 14191}
uUss 28B3.441 Css 553.715 0% Min -D0.41552 5% 0.336472 -0.34249¢ 13246) 6.895683( 14192}
cv 48.78906 5td Mean 0.035953 1% -0,16252 =0.30111( 13203} 7.056175¢ 14194
T:Mean=0 52.45636 Pr>IT] 0.000]1 Range 7.471691
Num *= @ 650 Num > 0O 639 Q3-gl 0.887303
M{Sign) 314 Prooidy 0.0001 Hode 2.302585
Sgn Rank  105605.5 Pr>=|s| 9.0001
W:Normal 0.92262 Pr<W 0,0001
Histogram ¥ Boxplot Normal Probability Plot
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I 2 * | .
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Variable=LNVALUE
Moments
N 662 Sum Wgts 662
Hean 6.275156 Sum 4154.153
5td bev 1.038888 Variance 1.079288
Skewness -0.65206 Kurtosis 0.451664
uss 26781.37 CS55 713.4094
oV 16.55557 Std Mean 9.040378
T:Mean=0 155.4121 Pr>|T| 0.0001
Num *= © 662 Num > € 662
Mi{5ign) 331 Pro=)M| 0.0001
Sgn Rank 109726.5 Pr>=|§| 0,0001
W:Normal  0.958706 Pr<w 0.0001
Histogram
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75% Q3
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* may represent up to 3 counts

Variable=LNVALUE
Moments
N 659 Sum Wgts 659
Mean 6,29061 Sum 4145.512
5td Dev 1.015591 Variance 1.031425
Skewness -0.57612 Kurtosis 0.257351
uss 26756.47 CS85 578.6778
cv 16.14456 Std Mean 9.9395862
T:Meanw( 159.0071 Pr>|T| 0.0001
KNum %= © 659 Num > 0 659
M{sign) 329.5 Pr>~|M¥l 0.0001
Sgn Rank 108735 Pr>=[5| 0.0001
W:Normal 0,963217 Pr<H 0.0001
Histogram
9.25+%
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All Observations

A-51

PEPTH=Subsurface ANALYSIS=Magnesium

Quantiles(Def=5}
9.441452 95%
7.012115 95§
6.390241 a0
5.765191 10%
2.809403 5%

it

6.632049
1.246924
6.975414

L} Boxplot
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Detected Observations

100% Max
158 Q3
50% Med
25% Q1

0% HMin
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i may represent up to 3 counts

Quantiles (Def=5)

9.441452
7.012115
6.398595
5.774552
2.809403
6.632049
1.237564
6.975414
] Boxplot
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Extremes
8.3163 Lowast ID Highest ID
7.659171 2.809403¢( 13333) B.427268¢ 5067)
7.46164 2.833213¢( 13282) 8.523175( 141582)
4.7719123 2,901422( 13283) 8.597851{ 5077
4.1B9655 2.906901 14 13284) 8.732305( i4018)
3.526361 3.401197¢ 4315) 9.441452{ 507T1)
Normal Probability Plot
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7.673223 2.8094031( 13333) 08.427268¢ 5067)
7.487371 3.401197¢{ 4315) B.523175( 14192y
4.828314 3.496508( 433B) B.597851( 5077)
4.248495 3,528361¢ 4173) 8.732305| 14018)
3.723z281 3.566712( 13334} 9.4491452( 5071}
Hormal Probability Plot
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A-52

DEPTH=Subsurface ANALYSIS=H;

All Obsezvations

O

* may represent up to 3 counts

Varlable=LNVALUE
Moments Quantiles {Def=5)
N 662 Sum Wgts 662 100% Max 6.99B83B4 29%
Mean 4.715378 Sum 3121.58 758 Q3 5,583496 958
5td Dev 1.276385 Variance 1.629159 508 Med 4.859812 0%
Skewness -0.166668 Kurtosis =0.09142 25% Q1 3.741914 108
Uss 15796.3 CSsS 1076.874 0% Min 0.530628 58
Y 27.06856 Std Mean D.0496080 1%
T:Mean=0 95.05256 Pr>|T| 0.0001 Range B.467756
Num “= 0 662 Num > 0 662 QI-q1 1.801582
H({Sign} 3N Prye|H| 0.0001 Made 3.178054
Sgn Rank 109726.5 Pro>=|sl C.0001
H:Normal 0.9854909 Pr<w 0.4635
Histogram ] Boxplot
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Detected Observations

[ n .
* may represent up to 3 counts

VarlablesLNVALUE
Homents Quantiles(Def=5)
N 659 Sum Wgts 659 100% Max #8.958384 993
Mean 4.717505 Sum 3108,B836 758 Q3 5.602119 5%
Std pev 1.27853 vVarilance 1.634638 50% Med 4.859612 a0
Skewness  -0.17062 Kurtesls -0.09742 25% g1 3.781814 10%
Uss 15741.54 Css 1075,5%2 0% Min 0.530628B 5%
v 27.10182 5td Mean 0.049804 1%
T:Mean=0 94.72057 Pr>|7l 0.0001 Range B.467756
Num “= @ 659 Num > 0 659 Q3-01 1.820205
M{sign) 329.5 Pr>=|M]| 0.0001 Hode 3.176054
S5qn Rank 108735 Pr>=|5| 0.0001
W:Normal 0.985153 Pr<W 0.4295
Histogram # Boxplat
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Extremes
7.56008 Lowest Ip Highest ID
6.689599 0.530628¢ 13310} 7.718685( 14005)
6.257668 0.788457( 13223) 7.727535( 14192)
3.025291 1.0647111( 4514) 7.979339%9(- 13104)
2.595255 1.410987( 4517) 8.140316( 14031}
1.667707 1.504077¢( 13173) 0.9583841{ 14189}
Normal Probability Plot
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A-53

Variable=LNVALUE
Homents

N 655 Sum Wgts
Mean =2.51566 Sum

Std Dev 0.59259 Variance
Skewness 0.421067 HKurtosis
Uss 4375.508 CsS

v -23.5542 5Std Mean
T:Mean=0 ~108.656 Pr>|T|
Num “= @ 655 Hum > 0
M{Sign) -325.5 Pre=IM|
5gn Rank -107033 Pr>=3|s5]|
W:Normal 0.B7585 Pr<H

2.25+*

655
-1647.89
0.351162
9.847374
229.6604
0.023154

0.0001

2
0.0001
0.0001
0.c0001

Histogram
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DEPTH

All Observations

* may represent up to B counts

Variable=LNVALUE

N

Mean
5td Dev
Skewness
uss

cv
T:Hean=0
Num "= 0
M{Sign}
Sgn Rank
W:Normal

Stem

1
CODHEHNN

-0
-1
-1
-2
-z
-3
-3
-4
-1

Moments

44 Sum Wgts
-2.42672 Sum
1.214563 Variance
1.644139 Kurtosis
322.5459 Css
=50.,0486 5td Mean
-13.2533 Pr>IT]

44 Hum > 0

=21 Pr>=|M|
-480 Pr>=|5]|
0.869163 Pr<W

Leaf
5

93975

332

766

31
99999988887777765
42221100

5

30

5

————m e m e —e———

44
-106.776
1.475163
5.025329
63.43202
0.183102

0.0001

1
9.09901
0.000]
0.0001

#
1

HFRNDO SR W

urface AMALYSIS=Mercury

Quantiles(Def=53) Extremes
100% Max 2.404907 99% =0.91629 Lowest ID Highest ID
75% Q3 ~-2.12863 958 =2.04022 -4.60517¢ 13019) -0.70522( 13129
50 Med -2.30259 0% -2.10373 -4.60517¢ 13013} -0.61619¢( 4266)
25% Q1 ~2.78062 10% -3.38139 =-4,60517( 13003} -0.51083({ 14189)
0% Min -4.60517 5% -1.44202 -4,50986( 13007} 0.058269( 13353}
1% -4.13517 -4.2687( 13018} 2.484807¢ 14183}
Range 7.090077
Q3-Qr 0.651909
Made =2.30259%
# Boxplot Normal Probabllity Plot
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Detected Qbservations
Quantiles {Def=5] Extremes
100% Max 2.484907 99% 2.48B435{)7 Lowest ip Highest i
758 Q3 -1.63508 95% -0.70522 =4,.50986 ( 13007} -0.9162%( 14192}
50% Med =-2.78875 a0 -0.91629 -4,26874 13011) -0.B7948( 1324%
258 Q1 -3.06975 108 -3.50656 -4.01738¢ 13008) -0,70522( 13128
0% Min -4.50886 5% -4.01738 -3.7297¢( 13016) -0.51083¢( 14189
1% =4.50986 -3.50656( 13910) 2.484907¢( 14183)
Range 6.994767
Q3-Q1 1.434666
Mode =3.17009
Boxplot Normal Probability Plot
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A-54

-——— DEPTH=Subsurface ANALYSIS=MNickel ---==—-—————===ter—ue-= ———
All oObservations
Variable=lNVALUE
Moments Quantiles{Def=5) Extremes
N 662 5um Wgts 662 100% Max 9.417355 99% 4.804021 Lawest 1D Highest ID
Mean 1.950534 Ssum 1291.253 75% 03 2.484907 958 3.109061 -0.17435¢ 13175) 5.575949( 14184}
5td Dev 0.979624 Variance 0,559683 50% Med 2.047672 a0y 2.833213 -0.08338¢( 13164} B8.4929{ 141593}
Skewness  2.321242 Kurtosis  16.23701 25% Q1 1.410987 102 0.693147 -0.04082(  13225) 9.046997¢ 14194
Uss 3152.989 €SS 634.3503 0% Min =-0.17435 5% 0.500775 0f 13339) 9.400%61( 14192)
cv 50.22389 Std Mean 0.038075 1% 0.182322 0.09531¢ 13236) 9.417355( 14181)
T:Mean=0 51.22533 Pr>|T| 0.000} Range 9.591708
Hum ~= 0 66 Num > 0 658 Q3-g1 1.07392
M{Sign} 327.5 Pr>=iM] ¢. 0001 Mode 2.384907
S5gn Rank 109388.5 Pr>=|5] 0.0001
W:Hormal $.849662 Pr<W 0.0001
Histogram # Boxplot Normal Probability Plot
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* may represent up to 5 counts -2 -1 1] +1 +2
Detected Observations
Variable=LNVALUE
Moments Quantiles{Def~5) Extremes
N 563 Sum Wgts 563 100% Max 9.417355 99% 4.882802 Lowest ID Highest iDp
Mean 2.028431 Sum 1142.007 758 3 2.484907 95% 3.206803 -0.08339¢( 13164) 5.575949{ 141484
std Dev 0.983565 Variance 0.9674 S0% Med  2.04122 90% 2.890372 -0.04082( 13225} 8.4929¢ 14393)
Skewness 2.691789 Kurtosils 18.01614 258 Q1 1.458615 10% 0.B75469 0.09531( 13236) 9.04B997( 14191)
uss 2860.162 CSS 543.6788 0% Hin =0.08338 5% 0.641854 0.1B2322( 132277 9.400961( 14192}
v 48.48894 5td Mean £.041452 1% 0.262364 0.182322¢( 13226) 9.417355( 141891}
T:Mean=0 48.93408 Pr>|T] 0.0001 Range 5,500736
Num “~= § 563 Num > 0 561 Q3-qQl 1.026292
M{Sign} 278.5 Prix=|M| 0.0001 Hode 2.494907
Sgn Rank 79380 Pr>»=|5] 0.0001
W:Normal 0.830493 Pr<W 0.0001
Histogram L] Boxplot Normal Probability Plot
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* may represent up to 4 counts



Varliable=LNVALUE
Moments
N 662 Sum Wgks 662 1008 Max
HMean 5.611639 Sum 3714.805 75% Q3
Std Dev 0.751715 Variance 0.565076 50% Med
Skewness 1.061394 Kurtoslis 5.157859 258 Ql
uss 21220.22 Cs5 373.5153 0% Min
cv 13,39565 Std Mean 0.029216
T:Hean=90 192.0725 Pr>|T| 0.0001 Range
Hum *= 0 662 Num > 0 662 Q3-Q1
M({sign) 331 Pree=lM| 0.0001 MHade
Sgn Rank 109726.5 Pr>=I5| 0.0001
#W:Normal 0.942756 Pr<W 0.0001
Hlstogram ]
10.25+1% 2
W 1
W 1
. 1
. o«
_Oﬁﬁ 13
_iiiiiiiii*i 51
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_kdaa e 22T ] 173
. . LY e e e T T e 207
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+ may represent up t¢ 5 counts

A-55
All Qbservations

Quantiles (Def=

10.12663
6.011267

5.55296
5.117994
3.583519

6.543112

0.893273
5.948035

Boxplot
-

-

-

DEPTH=Subsurface ANALYSIS=Potassium

5)

99%
25%
s08
10%
53
1%

Detected Observations

VariableasLNVALUE
Moments
N 471 Sum Wgts 471 100% Max
Hean 5.693422 Sun 2681.602 75% Q3
Std Dev 3.825116 Variance 0.680816 50% Med
Skewness 0.876477 Kurkosis 4.38811 25% Q1
uss 15587.48 CSS 319.9836 0% Min
cv 14.492494 Std Hean 0.03e019
T:Mean=0 149.7507 Pr>|7) 0.0001 Range
Num "= 0 471 Num > 0 471 Q3-qQl
HMisign) 235.5 Pr>=|M| 0.90001 Hode
Sgn Rank 55578 Pr>=|5| 0.0001
W:Normal 0.94873 Pr<W 0.0001
Histogram H
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* may represent up te 3 counts

Quantiles (Def=

10.12663
6.1B6264
5.63B355

5.17615
3.583519

6.543112

1.012114
5.141664

Boxplot
-

-
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)

992
5%
S0%
10%
5%
1%

1

Extremes
7.371489 Lowest D Highest Db
6.822197 3.583519¢( 4173) 8.098643{ 13339)
6.507278 3.583519¢ 4168) 9.230143¢ 14153
4.820282 3.610918¢( 43481 9.758462¢ 14194}
41.592085 3.637586¢ 4386) 10.038689( 143191}
3.78419 3.637586( 4283) 10.12663( 14192)
Normal Probability Plot
10.25+ *
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| 2T
| Phh bbb
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Extremes
8.098643 Lowest ip Highest 1D
6.89871% 3.583519( 4173} 8.09B8643( 13329)
6.635947 3.583519¢( 4168) 9.2301431{ 14193
4.70048 3.610918( 4348) 9.758462¢{ 14194
4.41522 3.6375861 4396) 10.038999( 14191)
3.637588 3.637586¢ 4283) 10.12663( 141392)
Neormal Probability Plot
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A-56

—— DEPTH=Subsurface ANALYSIS=Selenlum -—-

All Observations

Variable=LNVALUE
Moments Quantiles (Def=5) Extrenmes
N 643 Sum Wgts 643 100% Max 1.335001 §9% 0.262364 Lowest 1D Hlghest ID
Mean -1.2229% Sum -786.355 75% Q3 -0.82326 95% -0.24846 —2.45341¢ 4140} 0.T741937%¢ 4239
Std Dev 0.63664 Variance 0.405311 50% Med -1.203%7 90% -0D.35667 =2.41912¢ 4465} 0.741937¢ 4242)
Skewness 0.265143 Kurtesis 0.037279 258 Q1 -1.57504 10% =2.04022 -2.40795( 4464) 0.788457( 4240)
Uss 1221.8B1 CSS 260.209¢6 0% Min =-2.45341 5% -2.12026 -2.40795{ 4141) 0.993252( 4238)
cv =52.0579 Std Mean 0.025107 1% -2.396% =-2.40795{ 4133) 1.335001¢{ 4236)
T:Mean=0 -48.7101 Pr>|T| 0.0001 Range 3.788409
Num ~= @ 628 Num > 0 ] Q3-Q1 0.75178)1
H({Sign) -306 Pr>=IM| 0.0001 Hode -2.04022
Sgn Rank -57718 Pr>=|5| 0.000]1
H:Normal 0.963081 Pr<W 0.0001
Histogram # Boxplot Normal Probakility Plot
1.34% 1 4] 1.3+ .
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* may represent up to 3 counts -2 -1 1] +1 +2
Detected Observations
Variable=LNVALUE
Moments Quantiles{Def=5} Extremes
N 82 Sum Wgts ez 100% Max -0.13926 958 -0.13926 Lowest ID Highest ID
Hean -1.26136 Sum ~103.432 75% Q3 -0.79186 93% -0.51083 -2.40795( 4141) ~0.51083¢( 5001
Std Dev 0.542303 Varilance 0.294092 50% Med -1.29115 90% -0.57982 -2.33304( 4455) -0.46204 ¢ 13122)
Skewness -0.114683 Kurtosis -0.9805 25% Q1 -1.7148 0% -1.96611 -2.12026({ 4459) -0.37106( 4272)
Uss 154.2867 CSS 23.82149 0% Min -2.40795 5% ~2.12026 ~2.12026{ 4456) -0.35667 4050)
cv =42.9934 5td Mean 0.059887 1% =-2.40795 -2.12026¢ 4453) -0.13926¢ 4467}
T:Mean=0 -21.0623 Pr>|TI 0.0001 Range 2.260684
Num “= Q 82 Num > ¢ 0 Q3-Q1 0.922535
M({5ign) =41 Pre=|M| 0.0001 Made -2.120286
Sgn Rank -1701.5 Pr>=|§| 4.0001
H:Normal 0.956996 Pr<w 0.0274
Stem Leaf ] Boxplot Normal Probability Plot
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Multiply Stem.Leaf by 10+*-1 -2 -1 0 +1 +2



A-57

DEPTH=Subgurface ANALYSIS

All Observations

Multiply Stem.Leaf by 10*+-1

Varlable=LNVALUE
Moments Cuantiles{Def=5)
N 662 Sum Wgts 662 100% Max 2.639057 99%
Hean 0.050334 Sum 33.32094 75% Q2 0.336472 958
Std bev 0.586773 Variance 0.344303 50% Med -0.04082 90%
Skewness  0.471523 Kurtosis 1.199106 258 Q1 -0.24846 10%
uss 229,.2614 €SS 227.5842 0L Min =-1.27297 5%
cv 1165.765 Std Mean  0.022806 1t
T:Mean=0 2.207079  Pr>|T| 0.0277 Range 3.912023
Rum ~= 0 633 Num > 0 264 Q3-Q1 0.584934
M{sign) =52.5 Pr»=IMI 0.0001 Hode 0.788457
Sgn Rank ~642 Pr>=|s8]| 0.8892
WiNormal 0.93541% Pr<wW 0.000]1
Histogram # Boxplot
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Gk 3B
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* pay represent up to 4 counts
Detected Cbservations
Variable=LNVALUE
Moments fuantiles {Def=5}
N 110 Sum Wgts 1i0 100% Max 2.639057 99%
Mean 0.609932 Sum 67.09247 758 C3 0.993252 95%
Std Dev 0.65658 Vvarlance 0.431038 50% Med 0.51482 90%
Skewness 0.22019% Kurtosis 0.87948 25% ¢! 0.182322 10%
uss B87.21147 Css 46.983966 0% Min -1.13543 5%
cv 107.6482 Std Mean 0.062602 1%
T:Mean=0  9.74292% Pr>|T| 0.0001 Range 3.778492
Num "= 0 105 Hum > © 20 03=-01 0.81093
H(sign) 37.5 Pro=|H| 0.0001 Mode 0.916291
5gn Rank 2339.5 Pr>=|5| 0.000}1
H:Normal 0.973571 Pr<W 0.2104
Stem Leaf ¥ Boxplot
26 1 [+]
24
22 2 1 1}
20 136 3 |
18 43 2 |
16 4 1 |
14 |
12 2584 4 |
10 336666003339 12
9 3333382222222266669999 22 +m=———— +
6 444444999 9 LEEE g
4 11177773333999 14 |
2 666666444444 12 I
0 0000000008886860 14 Fm———— +
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-8 7 1 |
-10 4 1 0 -
EEE T e L S 2

=Silver

Extremes
1.04055 Lovest ID Highest i
0.993252 -1.27297¢ 4140} 2.0149031 14286}
0.832309 =1.23787{ 4465) 2.028148( 13361}
-0.47804 -1.23787¢( 4464) 2.163323( 14191
=1.13943 -1.23787¢{ 4150) 2.219203( 14194
-1.2039% -1.23787( 4141} 2.63%057( 13149
Mermal Probability Plot
2.7+ «
|
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Extremes
2.219203 Lowest iDn Highest D
1.931521 -1.13943¢ 4510 2.014903( 14146)
1.238269 -0.8675( 4454) 2.020148¢( 13361)
-0.15089 -0.77653( 4457) 2.163323( 14191)
-0,52763 -0.71335¢( 4453) 2.2192031 14194}
~0.8675 ~0.616191{ 4508) 2.639057( 13149)
Normal Fraobability Plor
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A-58

Al) Cbservations

DEPTH=Subsurface ANALYSIS=Sodium

VariablesLNVALUE
HMoments Quantiles{Def=5)
N 662 Sum Wgts 662 100% Max 9.008224 934%
Hean 4.956872 Sum 32B1,449 75% @3 5.472271 95%
5td Dev 0,812647 Vvarlance 0.66045% 50% Med 5.170484 90%
Skewness -0.31811 Kurtoesis 3.259019 25% Q1 4,430817 1ok
uss 16702.29 Cs5 436.5636 0% Min 1.131402 5%
cv 16.3%515 Std Mean 0.031586 1%
TiHean=Q 1586,2328 Pr>|T| 0.0001 Range 7.876822
¥um “= 0 662 Hum > 0O 662 Q3-gt 1.041454
H({Sign) 331 Pr>=IMI 0.0001 Hade 4.330733
Sgn Rank 105726.5 Pro=|S1 0.0001
W:Normal 0.947636 Pr<W 0.0001
Histogram # Boxplot
925+ 1 .
- 1 N
o 3 1]
.. 1 [\]
. 2 |
RIZ11] 21
_iiiiiiiittiiﬁtt..tiiiiii"* 130 I
S 2Dk kb dhhhh bk Ak 218 [PRa—— +
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* may represent up teo 5 counts
Detected Qbservations
Variable=LNVALUE
Moments Quantiles (Def=5}
N 508 Sum Wgts 508 1008 Max B9.008224 99%
Hean 4.871476 Sum 247T.158 75% Q3 5.384485 958
std Dev 0.827056 Variance 0.684022 S0% Med 4.97671 908
Skewness  0.9013%2 Kurtosls  3.893989 258 Q1  4.330733 108
uss 12432.01 Css 346.7992 0% Min 1.131402 5%
cvy 16.95664 5td Mean  0.026695 1%
TiMean=0  132.9205 Pr>|T| 0.0001 Range 7.B76822
Num ~= @ 508 Num > @ 508 Q3-Q1 1.05375]1
M{Sign} 254 Prra|M| 0.0001 Mode 4.330733
Sgn Rank 64643 Pr>=)s) 0.0001
W:Normal 0.955183 Pr<w 0.0001
Histogram # Boxplot
9.25++ 1 *
Al 1 *
- 1 0
. 1 0
.+ 2 |
e 14 |
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* may represent up to 4 counts

Extremes
6.458338 Lowest ip Highest ID
5.948035 1.131402¢ 4353) 6.782192(  13152)
5.746203 1,360077¢ 4352) 7.946032( 14193}
3.9839638 1.435085¢( 4351) 8.480529( 14194)
3.583519 2.70805( 13211) B8.906B73( 14191}
2.844909 2.774919¢ 13297) 9,.008224( 14192}
Normal Probabllity Plot
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Extremes
6.529419 Lowest ID Highest 1D
5.597381 1.131402( 4353) 6.782192( 13152)
5.70711 1.360977{ 4352) 7.894B032( 14153)
3.912023 1.435085¢( 4351) 6.480529¢( 14194)
3.589059 2.70805{ 13211) ©.806873( 14191)
2.95491 2.844509¢ 13282) 9.008224( 14192)
Normal Probability Plot
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All oObservations

A-59

DEPTH=Subsurface ANALYSIS=Thallium

Variable=LNVALUE
Homents {uantiles (Def=5) Extremes
N 635 Sum Wgts 655 100% Max 2.29789% 958 2.163323 Lowest ID Highest 1D
Mean -0.75841 Sum -4%6.761 758 Q3 -0.27312 858  -0.0202 -1.832586( 4421) 2.230014¢ 13133
Std Dev 0,713541 Variance 0.50914 50% Med -0.61619 90% ~0.11766 -1.83258¢ 4379) 2.24071{ 14046}
Skewness  0.838544 HKurtesls 2.817381 25% Q1 -1.38629 108 ~1.7148 -1.83258¢( 4348) 2.261763( 13123}
uss 709.7282 CSS 332,9777 0% Min -1.83258 S8 =1.77196 ~1.83256( 4247 2.302585¢ 14045
cv -94.0833 S5Std Mean 0.02788 1% -1.77196 =1.83258 4246) 2.397895( 14008
T:Mean=0 -27.2025 Pr>IT! 0.0001 Range 4.230477
Num "= 0 651 Num > 0O 25 Q3-Q1 1.113172
H{Sign) =300.5 Pr>=|M| 0.000] Mode -0.35667
Sgn Rank -97691 Pr»=|§] 0.0001
W:Normal 0.866401 Pr<w 0.0001
Histegram ] Boxplot Norma) Probability Plot
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* may represent up te 4 counts -2 -1 0 +1 +2
Detected Ohservations
Variable=LNVALUE
Moments Quantiles {Def=5) Extremes
N 32 Sum Wgts 32 100% Max -0.8516 99% -0.8916 Lowest 1D Highest I
Mean -1.4303 Sum -45.7697 75% Q3 -1.25542 95% -0.96758 =1.77196( 4378) -1.20397( 14182)
5td Dev 0,228827 Variance 0.052362 508 Med -1.4484 90% -1.10866 =1.7148( 438B) =1.10866{ 4244)
Skewness 0.58321 Kurtosis -0.35044 25% 01  -1.63508 108 -1.66073 -1.7148( 4148) =-1.10866( 4276}
uss 67.08785 <55 1.62321 0% Min -1.77196 5% -1.7148 -1.66073¢ 4342) -0.96750( 13081
cy -15.9905 Std Mean  #.040451 1% -1.77196 ~1.66073( 4327) -0.B91&( 141864)
T:Mean=0 ~35.3588 Pr>|T| 0.000% Range 0.68035%
Nam = ( 32 Num > 0 1] Q3-Q1 0.379665
M{Sign} -16 Pr>=|M| 0.0001 Mode -1.66073
5gn Rank -264 Pr>=is| 0.0001
W:Normal 0.944038 Pr<h 0.1194
Stem Leaf # Boxplot Normal Probkability Plot
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A-60

All Observations

EEPTH=Subsurface ANALYSIS=Vanadium --

[ — + +

* may represent up to 2 counts

Variable=LNVALUE
Moments Quantiles(Def~5)
N 662 Sum Wgts 662 100% Max 4.232656 99k
Mean 2.7738911 Sum 1836.329 75% Q3 3.21887¢6 958
Std Dev 0.63763 Varlance 0,.406572 S0% Med 2.85647 908
Skewness -1.39154 FKurtesis 3,915454 25% Q1 2.45958% 108
uss 5362.558 (8§ 26B.744 0% Min -0.33968 5%
oV 22.98667 Std Mean 0.024782 1%
T:Mean=0 111.9316 Pr>ITI 0.0001 Range 4.572334
Num “= 0 661 MNum > O 656 Q3-01 0.759287
M(Sign} 325.5 Prr=|Ml ©.0001 Mode 2.944439
Sgn Rank 10938C.5 Pr>=[S§] @.0001
HWi:Normal 0.913066 Pr<H 0.0001
Histogram ¥  Boxplot
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Detected Cbservations

* may represent up to 2 counts

Variable=LNVALUE
Moments Quantiles (Def=5)
L 652 Sum Wyts 652 1008 Max 4.232656 958
Mean 2.795827 Sum 1822.879 758 03  3.218B76 958
Std Dev 0.585504 Variance  0,342815 508 Med 2.B6218B5 a0t
Skewness  -0.90589 Kurtosis 1.682969 258 Q1 2.4681 10%
Uss 5319.626 CS5 223.1726 R Min 0 5%
cy 20.94208 5td Mean 0.02293 1%
T:Mean=0 121.9282 Pr>IT| 0,0001 Range 4.232656
Hum “= Q 651 HNum > O 651 Q3-Q1 0.750776
M{Sign) 325.5 Pr>=|M| 0.0001 Mode 2.944439
Sgn Rank 106113 Pr>=|5] 0.0001
W:Normal 0.953182 Pr<W 0.0001
Histogram ] Boxplot
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Extremes
3.828641 Lowest Ip Highest D
3.58351% -0.33968( 13201) A.9795( 13016)
3.465736 -0.282361( 13292) 3.933784¢( 13012)
2,054124 -0.21196¢( 13283} 4.060443( 4407)
1.774952 -0.20702{ 13284) 4.155753¢ 13348}
0.530628 ~0.05657 ¢ 13285) 4.232656¢( 13152}
Normal Probaebility Plot
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0.832909 0.693147( 13234) 4.232656( 13152)
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A-61

==-=-- DEPTH=Subsurface ANALYSIS=Zinc —memm——— ————
All Observations
Variable=LNVALUE
Momenta Quantiles (Def=5) Extremes
N 662 Sum Wgts 662 1008 Max 7.029973 99% 5.247024 Lowest ip Highest ID
Mean 2.916B49 sSum 1930.954 758 Q2 3.496508 958 4.094345 -0.18633( 13306) 5.756902¢( 5077)
Std Dev 0.880551 Variance 9.775369 50% Med 2.9780489 90% 3.883624 0.470004¢( 13260) 6.682109( 14193)
Skewness  0.2895369 Kurtosis 2.266405 25% Q1  2.322388 108 1.791759 0.530628¢( 13308) 7.021p084( 14191)
uss £144.821 Cs§ 512.51%9 08 Min -0.18633 58 1.435985 0.530628 ¢ 13307) 7.021084( 141949)
cv 30.18841 5td Mean 0.034224 1% 0.788457 0.641854¢ 13294} 7.029973( 14192)
TiMean=0 B85.22926 Pr>|TI 6.0001 Range 7.216302
Num “= @ 662 Num > O 661 Q3-q1 1.17412
H{sign} 330 Pre=|Ml 0.0001 Mode 2.464907
5gn Rank 109725.5 Pr»=|Sl ¢.0001
W:Normal 0.968508 Pr<W 0.0001
Histogram # Boxplot Normal Probability Plot
7.25¢+* 3 + 7.25¢+ *
L. 1 0 I *
. |
5.75+% 2 5.75+ i
. P 3 1 i et £ 4
. 3 | LSl
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_tiibﬁiﬁiilriitiitiiiiiiiiiiiiiiititi.ii-- 159 | kb d bk hk
P TS LR L R R et 134 2.75¢ (2228 ad
.1'iitiiiiiititi*iititiiiii'i.'i 115 I dd kot
R 51 1 | LEEE R Y
1.254wuwiwa i 27 | 1.25+ hkr
L 9 o I'-t‘t
L 1 0 -
-0.25+% 1 0 -0,25++%
EEEEE T LT =t o=t ¥ + 4 + b
* may represent up to 4 counts -2 -1 1] +1 +2
Detected Obsarvations
Variable=LNVALUE
Homents Quantiles{Def=5) Extremes
N 661 Sum Wgts 661 1900% Max 7.029973 99% 5.247024 Lowest ID Highest ID
Hean 2.91703% Sum 1926.163 5% Q3 3.496508 95% 4.094345 ~0.18633( 13308) 5.758502{ 5077)
Std Dev 0.881204 Variance 0.77652 50% Med 2.985682 90% 3.883624 0.470004 ( 13260) 6.682109¢ 14193}
Skewness 0.294516 Kurtosis 2,2585348 25% Q1 2.322388 10% 1.79175% 0.530628 ( 13308) 7.021084¢ 14191
uss 6137.031 C88 512.5032 08 Min -90.10633 5% 1.435085 0.530628 ( 13307) 7.021084¢ 14194
cv 30.20884 Std Mean  0.034275 1% 0.788457 0.641854 { 13294) 7.029973 14152)
T:Mean=0 85.10727 Pr>|T} 0.000% Range 7.216302
Num *= 0 661 Num > 0 660 Q3-p1 1.17412
Mi{Sign} 329.5 Pr>=Mf 0.0001 Mode 2.484307
Sgn Rank 109394.5 Pr>=|S| 0.0001
H:Nermal 0.968483 Pr<W 0.0001
Histogram L Boxplot Normal Probability Plot
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All Observations - Subsurface
Schematic Plots

Variable=LNVALUE
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All observations - Subsurface
Schematic Plots
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All Cbservations - Subsurface
Schematic Plots

Variable=LNVALUE
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Variable=LNVALUE
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betected Observations - Subsurface
Schematie Plots

Variable=LNVALUE
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LNSB

LNBE

LNCD

LNCO

LNCU

LNMG

LNHG

LNNI

LNK

LNSE

LNNA

LNTL

LNZN

LNAL

1.00000
0.0
15

-0.13002
0.2662
75

0.38733
0.0006
75

0.64099
0.0001
75

0.44289
0.9001
15

0.31491
0.9959
5

-0.34208
0.0027
75

£.21997
0.0579
75

0.54280
0.c0001
15

0.23437
0.0430
15

=0.02164
0.8568
72

0.58814
0.0001
15

0.03531
0.7636
75

0.04291
0.7147
75

0.21626
0.0624
15

0.07874
0.5019
75

0.31360
0.0961
5

0.53107
o.o0001
5

0.20800
0.0719
15

0.28584
0.0129
75

0.07823
G.5047
15

-0.34979%8
0.0022
1%

0.74981
0.0001
15

-0.04063
0,7293
5

A-66

DEFTHesurface

Correlation Analysis
Al} Observations

Pearson Correlation Coefficlents / Prob > |R| under Ho: Rho=0 / Number of Observations

LNSB

-0.13002
0.2662
5

1.00000
0.0
75

-0.00180
0.93748
15

0.04474
00,7031
15

-0.85197
0.0001
5

-0.62016
0.0001
15

=0.06155
0.5999
15

-0.25608
0.0261
15

~0.11506
0.3256
75

-0.06572
0.5754
15

-0.69950
0.0001
72

-0.097593
0.4033
75

0.02283
0.8458
15

=0.00461
0.9687
15

~-0.02420
0.8367
75

~0.15463
0.1853
75

-0.26700
0.0206
75

-0.07012
0.5500
75

0.50204
0.0001
75

0.12378
0,2901
75

0.12645
0.2797
75

0.65480
9.9001
75

-0.15948
0.1717
15

-0.118621
0.3208
15

LNAS

0.38733
0.0006
75

-0.00180
0.9878
75

1.00000
0.0
75

0.453%85
0.0001
15

0.22302
0.0544
75

0.21705
0.0614
1%

-0.24858
0.0315
75

0.02011
0.7976
15

0.44712
0.0001
75

0.26329
0.0225
5

0.15513
0.1932
72

0.46757
0.0001
15

0.29769
0.0095
75

0.05185
0.6586
75

0.024960
0.8341
75

0.13551
0.24564
75

0.1753%8
0.1310
75

0.51277
0.0001
15

G.545865
0.0001
75

0.27825
0.0156
15

0.21390
9.0654
15

0.12612
0.2810
5

0.29980
0,0090
75

0.08668
0.4596
75

LNBA

0.64098
0.0001
75

0.04474
0.7031
15

0.45585
0.0001
75

1.00000
0.0
75

0.20827
0.0730
5

0.20740
0.0742
75

0,28885
0.0089
75

0.00403
0.9726
75

0.65468
0.0001
15

0.245]11
0.0340
75

0.06161
0.6072
12

0.50677
0.0001
75

0.10899
0.1044
75

0.08211
0.4837
75

0.37629
0.000%9
15

0.14254
0.2225
75

0.33610
0.0032
5

0.52137
0.9001
75

0.42106
0.0001
75

0.29344
0.0]106
5

0.24139%
0.036%
75

0.04745
0.686]1
5

0.42689
0.000]1
75

0.07217
0.5383
75

LNBE

d.44288
0.0001
75

-0.85107
0.0001
75

0.22302
0.0544
15

0.20827
0.0730
75

1.000d0
e.0
75

0.75135
Q.0001
75

-0.10768
©.3578
15

D.3BB43
0.0006
75

0.31116
0.0066
75

0.20804
0.0122
75

0.44731
G, 0001
s

0.40512
0.0003
75

0.05978
0.6105
15

-0,06500
0.5795
75

0.06108
0.5979
75

0.13698
0.2412
15

0.40801
0.0003
75

0.2187%
0.0593
75

=0.28552
0.0130
15

0.14665
0.2093
15

=0.06616
¢.5728
75

-0.6656%
0.0001
75

0.45702
9.90901
15

0.13762
0.2390
15

LNCD

9.31491
0.0059
15

-0.62016
0.0001
75

©.21705
0.0614
75

0.20740
0.0742
75

0.75135
0.0001
15

1,00000
9.0
5

0.09899
0.3981
15

0.44174
0.0001
15

0.29198
0.0110
75

0.50110
0.0001
15

0,37696
0.0011
72

0.33328
0.0035
75

0.32080
0.0050
75

0.15296
0.1901
75

-0.04866
0.€785
15

0.27657
0.0163
75

0.46301
0.0001
75

0.23865
0.0392
75

-0.09893
0.3984
5

0.32993
0.0044
75

0.09066
C.4392
5

-0.40062
0.0004
75

0.38514
D.0006
5

0.33611
0.0032
75

LNCA

-0.34208
0.0027
75

-0.06155
0.5999
15

-0.24858
0.0315
75

-0.29995
0.0089
75

-0.10768
0.3578
5

0.098939
0.3981
75

1.00000
0.0
15

¢.11227
0.33%76
5

-0.22456
0.0528
15

0.08057
0.4920
75

0.00078
0.9948
72

-0.38097
0.0006
15

0.19470
- 0.0842
75

0.63060
0.0001
75

-0.21578
0.0630
15

0.05267
0.4291
75

0.14740
0.2070
75

-0,02275
D.B464
15

-0.11193
0.3389
5

-0.03552
0.4149
15

0.27366
0.0175
75

0.04882
0.6900
15

-0.15166
9.1949
75

0.23152
0.0457
5

LNCH

0.21997
0.0579
75

=0.256388
0.0261
75

0.03011
0.7976
75

0.00403
0.9726
75

0.38843
0.0006
15

0.44174
0.0001
75

0.11227
0.3376
5

l.o00000
0.0
15

-0.01509
0.8977
5

0.63493
0.0001
75

0.00478
0.9682
72

0.12402
0.2091
75

0.39404
0.0005
5

-0.03844
0.7434
75

~«0.21525
0.0637
15

0.39955
0.0004
5

0.60602
0.0001
75

-0.01971
0.8667
5

0.01026
0.59304
75

0.36341
0.0014
15

~3.02047
0.8616
15

-0.15546
0.1829
75

0.27066
0.01B8B
75

0.40657
0.0003
75

LNCO

0.54290
0.0001
75

-0.11506
C.3256
75

0.44112
0.0001
5

0.654680
0.0001
15

0.3111%
0.0066
75

0.29198
0.0110
75

-0.22456
9.0528
5

-0.01509
0.8977
1%

1.00000
0.0
75

0.15552
0.1828
15

0.180391
0.1283
72

0.54540
0.0001
75

0.12581
Q.2822
75

0.00551
0.9624
75

0.29420
0.0104
75

0.09302
0.4273
15

0.33206
0.0036
15

0.447085
0.0001
75

0.23322
0.0940
15

0.25761
0.0257
75

0.28650
0.0127
5

-0,01835
0,8758
75

0.41688
0.0002
75

0,05008
0.66396
75

LnCU

0.23437
0.0430
15

=-0.06572
0.5754
5

0.26328
0.0225
75

0.24511
0.0340
75

0.28604
0.0122
75

0.50110
0.0001
15

0.08057
0.4920
75

0.63493
0.0001
75

0.15552
0.1828
5

1.00000
0.0
5

0.07075
0.5548
72

0.31020
0.c068
s

0.63936
0.0001
75

0.15897
0.1731
15

-0.28933
0.0118
75

0.48237
G.o0001
75

0.79525
0.0001
75

0.23627
0.0413
75

0.19134
0.1001
75

0.60912
0.00901
75

¢.29635
0.0098
75

0.02290
0.8453
15

0.17636
0.1301
75

0.69525
0.0001
15

LNCH

-0.02164
0.89568
72

-0.69950
0.0001
72

G¢.15513
0.1932
72

0.06161
0.6072
72

0.44731
0.0001
72

0.37696
0.0011
72

0.00078
0.9948
72

0.00478
0.9602
72

0.18091
0.1283
12

0,07075
0.5548
12

1.00000
0.0
T2

0.15015
0.2081
72

0.06248
0.6021
12

0.05645
0.6376
72

-0,19713
0.0970
72

0.13904
0.1118
72

0.18379
0.1222
72

0.04552
0.7042
T2

-0.21438
0.0706
72

-0,11915
¢c.3188
1z

0.20171
0.0993
72

-0.19378
0,1029
72

-0.06645
0.5792
72

0.25996
0.0274
72

LNFE

0.58814
0.000]1
15

-0.09793
0.4033
5

0.46757
0.0001
75

0.50677
0.000%
75

0.40512
0.0003
75

0.33328
9.0035
75

-0.38897
0.0006
15

0.12402
D.2891
75

0.54540
0.0001
75

0.31020
0.0060
75

0.15015
0.2081
72

1.00000
c.0
15

0.10369
0.3760
15

-0.13273
0.2563
15

D.08107
0.4893
5

0.16057
0.16608
75

0.36041
0.0015
15

0.32197
0.0049
5

0.12122
0.3002
75

0.42108%
0.9902
75

©0.18522
0.1116
75

-0.21341
0.0660
75

0.29718
0.0096
15

0.13332
0.2542
75



A-67

—————reessssssssessaE e m——— DEPTH=surface —-— —E——————e———

Correlation Analysis
All Observations

Pearson Correlation Coefficients / Prob > (R| under Ho: Rho=0 / Number of Observations
LNFB LNMG LHMN LNHG LNNI LNK LNSE LNAG LNRA LNTL LNV LNZN

LNAL 0.03531 0.04251 0.21626 0.07874 0.31360 0.53107 0.20900 0.28584 0.07823 -0.34798 0.74981 -0.04083
0.7636 0.7147 0.0624 0.501% 0.0061 0.0003 0.0719 0.0129 0.5047 0.0022 0.0001 0.7293
15 75 75 75 15 15 15 75 75 75 75 75

LNSB 0.02283 -0.00461 -0.02420 -0.15463 -0.26700 =-0.07012 0.50204 0.12378 0.12645 0.65490 -0.15948 -0.11621
0.8458 0.9687 0.8267 0.1853 0.0206 0.5500 0.0001 0.2901 0.2797 0.0001 0.1717 0.3208
5 75 75 15 15 75 75 15 5 75 5 5

LNAS 0.29769 0.05185 0.02460 0.13551 0.17598 9.51277 0.54585 0.27825 0.21390 0.12812 0.29580 0.08668
0.0095 0.6586 0.8341 0.2464 0.1310 0.000] 0.0001 0.0156 0.0654 0.2810 0.0080 0.4596
5 75 5 15 75 75 75 75 15 75 75 5

LyNaa 0.18059 0.08211 0.37629 0.14254 0.33610 0.52137 0.43108 0,29344 0.24139 0.04745 0.4268% 0.07217
0.1044 0.4837 0.0009 0.2225 0.0032 0.0001 0.0001 0.0]06 0.03639 0.6861 0.0001 0.5383
15 5 15 75 75 75 15 15 75 75 75 15

LNBE 0.05978 -0.06500 0.06188 “0.13698 0.40801 0.21879 -0,28552 0.14665 =0.06616 -0.66569 0.45702 0.13762
0.6105 0.5795 0.5979 0.2412 0.0003 0.0533 0.0130 0.2093 0.5728 0.,0001 0.0001 0.2350
15 75 75 5 75 75 15 5 15 75 5 75

LNCD 0.32088 0.15296 =0.04866 0.27657 0.46301 0.23865 =0.09893 0.32498 0.09066 -0.40063 0.38514 0.33611
0.0050 0.1901 0.6785 0.0163 0.0001 C.0332 0,3984 0.0044 0.4392 0.0004 0.0006 0.0032
75 15 75 15 75 75 15 15 75 75 75 75

LNCA 0.19470 0.69060 -0.21578 0.09267 0.1474¢ -0.02275 -90.11198 -0,09552 0.27366 C.04682 -0.15166 0.23152
0.0942 0.0001 0.0630 0.4291 0.2070 0.8464 D.3388 0.4149 0.0175 0.86900 0.1940 0.0457
75 75 15 15 75 75 15 75 75 5 15 75

LNCH 0.35404 -0.03844 -0.21525 0.39995 0.60601 =0.01%71 0.01026 0.3634% -0.02047 -0.15546 0.27066 0.40657
0.0005 0.7434 0.08637 0.0004 0.0001 0.088667 0.9304 0.0014 0.8616 0.1829 0.0188 0.0003
75 15 75 75 15 75 75 75 5 75 15 75

LNCO 0.12581 0.00553 0.29420 0.09302 0.33206 c.44705 0.23322 0.25761 0.2B650¢ -0.018B35 0.41688 0.05008
0.2822 0.9624 0.0104 0.4273 0.0036 0.C001 0.0440 0.0257 9.0127 0.8758 0.0002 0.6696
75 75 15 75 75 15 15 75 75 75 75 15

LNCU 0.63936 0.15697 -0.2B333 0.48237 0.78525  0.23627 0.19134 0.60912 0.29639 0.02290 0.17636 0.69525
9.0001 0.1731 0.0118 0.009Q1 0.0001L 0.0413 0.1001 0.0001 ¢.0098 0.8453 0.1301 C.0001L
75 75 15 75 75 75 75 75 75 75 15 73

LNCN 0.06248 0.05645 -0,19713 0.18904 0.18379 0.04552 -0.21438 -0.119%15 0.20171 -0.19378 -0.06645 0.25996
0.6021 0.6376 0.0970 0.1118 0.1222 0.7042 0.0706 0.3188 0.0093 0.1029 0.5792 0.02%4
72 72 72 72 72 72 72 72 2 72 72 72

LNFE 0.10369 =-0.13273 0.08107 0.16057 0.36041 0.32197 0.12122 0.42109 9.18522 -0.21341 0.29718 0.13332
0.3760 0,2563 0.48%3 0.1688 0.0015 0.0048 0.3002 0.0002 0.1116 0.0660 0.0096 0.2542

75 75 75 75 75 75 75 75 75 75 75 75

LNPB 1.00000 0.37095 -0.11219 0.46300 0,43274 0.34857 0.42818 0.50048 0,22081 0.20932 0.19497 0.73735
0.0 0.0011 0.3379 0.0001 0.0001 0.0022 0.0001 0.0001 0.0569 0.0707 0.0937 0.0001

15 75 75 75 15 75 5 75 5 75 15 75

LNMG 0.37095 1.00000 0.00216 0.10585 0.16237 0.31946 ¢.21098 0.02348 0.38461 0.09780 0.15688 0.32639
9.0011 c.0 0.9853 0.3661 0.1640 0.0052 0,0692 0.8416 0.0007 0.4038 0.1749 0.0043

75 15 75 75 75 15 75 75 15 75 5 15

LNMN  -0.11219 0.00216 1.00000 -90.19756 -0.18233 0.06211 -0.01315 =0.06266 -0.26590 -0,22197 0.19%309 -0.29606
0.3379 0.9853 0.0 0.3583 0.1174 0.5965 0.91048 0.5933 0.0211 0.0556 0.0970 0.0099

75 75 15 75 15 75 15 5 15 75 15 15

LNHG 0.46300 0.10585 -0.10756 1.00000 0.468809 0.13366 0.10298 0.59578 ¢.06328 0.02673 0.03697 0.40741
0.0001 0.366] 0.3583 0.0 ¢.0001 0.2529 0.3793 0.000L 0.5896 0.9198 0.7529 0.0903

75 75 75 75 75 75 75 75 15 75 75 15

LNNI 0.43274 0,16237 -0.108233 0.46889 1.00000 0.25577 0.02907 0.39540 0,30457 =-0.16899 0.21B44 0.58737
0.0001 0.1640 0.1174 0.0001 0.0 0.0268 0.8044 0.0004 0.0073 0,1472 0.0597 0.0001

75 5 75 75 15 75 5 75 75 5 15 15

LNK 0.34857 0.31%4¢6 0.06211 0.13366  0.25577 1.00000 0.44539 0.21324 0.35506 0.04774 0.38396 0.10081
0.0022 0.0052 0.5965 0.2523 0.0268 0.0 G.0c0L 0.0661 0.0018 0.6842 0.0007 0.38595

75 75 7% 15 5 15 75 75 s 15 15 5

LNSE 0.42818 0.21088 =-0,01315 0.10298 0.02507 0.44529 1.0C0C0 0.3081% 0.22214 0.56877 0.27475 0.18003
©.0001 0.0692 0.9108 0.3792 0.8044 0.000) c.0 6.0071 0.0554 0.0001 0,c171 0.1222

75 15 75 75 75 75 75 75 75 75 5 5

LNAG 0.50048 0.02346 -0.06266 0.59578 0.39540 06.21334 0.308)9 1.00000 0.07603 0.09361 0.21620 0.33721
0.0001 0.8416 0.5933 0,0001 0.0004 0.0661L 0.0071 0.0 0.5168 0.4244 0.0625 0.90031

75 75 15 75 15 15 15 75 75 15 75 75

LNNA 0.22081 0.38461 -0.26590 0.06328 0.30457 0.35506 0.22214 0.07603 1.00000 0.18258 -0.03041 0,33386
0.0569 0.0007 0.0211 0.5896 0.0079 0.001B 0.0554 0.5168 0.0 0.11692 0.7956 0.0034

75 75 15 15 75 75 75 75 75 75 75 75

LNTL 0.20982 0.09780 -0.22137 0.02673 -0.16899 0.04774 0.56877 0.09361 0.18258 1.00000 -0.27616 0.06299
0.0707 0.4038 0.0556 0.9199% 0.1472 0.6842 0.0001 0.492499 9.1169 0.0 0.0165 0.5914

75 3 75 5 5 5 15 75 75 75 75 5

LNV 0.19497 0.15688 0.19309 0.038697 0.21844 0.3B396 0.27475 0.21620 =0.03041 -0.27616 1.000060 0.049342
0,0937 0.1789 0.0970 0.7529 0.0597 0.0007 0.0171 0.0625 0.7956 0.0165 0.0 0.7115

15 75 75 5 75 15 75 5 k) 75 75 15

LNZH 0.73735 0.32639 ~0.29606 C.40741 0.58737 0.10081 0.18003 0.33721 0.33386 0.06299 0.04342 1.00000
C.0001 0.0043 0.0099 0.0003 0.0001 0.3895 0.1222 0.0031 0.0034 0.5914 0.7115 0.0
75 75 5 15 75 75 15 75 15 75 75 75
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1.00000
0.0
662
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0.0003
662
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0.0001
662

0.70739
0.0001
662
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0.0001
662
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0.0001
662

¢.57916
0.0001
662
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0.0001
662

0.35944
0.0001
662

0.60032
0.0001
662

-0.06000
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654

0.50922
0.0001
662

0.68273
0.0001
662

0.B81502
0.0001
662

£.37379
0.0001
662

-0.04119
0.2899
662

0.424998
0.0001
662

0.53482
0.0001
662

0.01913
0.6232
662

0.18113
0.0001
662

0.40874
0.0001
662

0.02232
0.5662
662

0.71t47
0.0001
662

0.396B82
0.0001
662

DEPTH=subsurface ————-————====---- e —cmmmma-

Correlatisn Analysis
Rll Observations

Pearson Correlation Coefficients / Prob > JR| under Ho: Rhe=0 / Number of Observatlons
LNSB LNAS LNBA LNBE LNCD LNCA LNCH INCO LNCU

0.14101 0.53834 0.707359 0.38262 0.25390 0.57816  0.30418 0.33844 0.60092
0.0003 0.0001 9.0901 9.0001 0.0001 0.0001 0.0001 0.0001 0.000L

662 662 662 662 662 662 662 662 662
1.00000 0.156855 0.13741 0.00022 0.21266 0.11491 0.14382 0.10380 0.33885
0.0 ¢. 0001 0,0004 0.9956 0.0001 0.0031 0.0002 0.0075 0.0001
662 662 662 662 662 662 662 662 662
0.15855 1.00000 0.58121 0.27226 0.25894 0.39641 0.50512 0.40044 0.61467
0.0001 0.9 0.0001 9.0001 0.0001 0.0001 0.000] 0.0001 0.0001
662 662 662 662 €62 662 662 662 662
0.13741 0.58121 1.00000 0.39207 0.24468 0.52752 0.23232 0.57789 9.58160
0.0004 C.0oC01 c.o 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
662 662 €62 662 662 662 662 662 662

0. 00022 0.27226 0.39207 1.00000 0.14452 0.21718 0,10326 0.44076 0.23754
0,9956 0.0001 0.0001 0.0 0. 0002 0.0001 0.0001 0.0001 0.000)1
662 662 662 662 662 662 662 662 662
0.21266 0.258864 0.24468 0.14492 1.00000 0.19383 0.24514 0.30441 0.5012e
0.0001 0.0001 0.0001 0.0002 0.0 0.0001 0.0001 0.0001 0.0001
662 662 662 662 662 662 562 662 662
D.1148) 0.39641 0.52752 0.21718 0.19383 1.00000 0.12511 0.22563 0.45028
0.0031 0.0001 0.0001 0.0001 0.0001 a.0 0.0013 0.000] 0.0001
662 662 662 662 662 662 662 662 662
0.14382 0.505:2 0.23232 0.18326 0.24514 0.12511 1.00000 0.18350 0.57222
0.0002 0.9001 g.o0001 0.0001 0.0001 0.0013 0.0 0.0001 0.0001
662 662 662 662 662 662 662 662 662
0.10380 9.40044 0.57789 0.44076¢  0.30441 0.22483 0.18350 1.990000 0.35108
0,0075 0.00901 9.0001 0.0001 0.0901 ¢.0001 0.0001 0.0 0.00401
662 662 662 662 662 662 662 662 662

0.33885 0.61467 0.58160 0.23754 0.50128 0.45028 0.57222 0.39108 1.c0000
0.0001 0.0001 0.0001 ¢.0001 ¢.c001 0.0001 9.0001 0.o001 0.0
662 862 662 862 662 662 662 662 662

~0.04982 -0.11368 -0.02517 -0.07806 0.24254 -0.02105 -0.07251 0.01878 -0.02992
0.2033 0.0036 0.5205 0.0460 0.0001 0.5910 0.0639 0.6317 0.44489
654 654 654 654 654 654 654 654 654

0.13885 0.53060 0.45911 0.51771 0.40456 0.24290 0.40104 0.51912 0.48015
0.0003 0.0001 0.0001 0.0001 0.0001 0.0001 0.000L 0.0001 0.0001
662 662 662 662 662 662 662 662 662

0.18228 0.54615 0,56003 0.17141 0,3771¢ 0.57733 0.2345] 0.28120 0.63389
0.0001 0.0001 0.0001 0.90001 0.0001 9.9001 0.0001 0.0001 9.0001
662 662 662 662 662 662 662 662 662

0.16027 0.53866 0.70448 0.29293 0.18068 0.75362 ©.12908 0.38285 0,55870
0.0001 0. 0002 0.0001 0.0001 0.0001 0.o0001 0.c009 0.0001 0.0001
662 662 662 662 B6E2 6862 €662 662 662

0.08615 0.49983 0.68705 0.28912 G.27662 0.28526 0,1833% 0¢.71952 0.37185
0.0267 0.0001 0.0001 0.0001 0.0001 0.0001 0.000% 0.0001 0.0001
662 662 662 662 662 662 562 662 662

-0.17018 -0.08648 0.07084 0.11272 0.14086 0.10172 -0.24063 0.14533 -0.08547
0.0001 0.0261 0.0685 0.0037 0.0003 0.00a8 0.0001 Q.0002 0.0279
662 662 662 662 662 662 662 662 662

0.27645  0.59272 0.56172 0.356392 0.49689 0.32455 0.59455 0,.58156 0.81027
0.0001 0.0001 0.0001 0.0001 0.000] 0.0001 0.0001 0.000] 0.9991
£62 662 662 €62 662 662 662 662 662

0.21483 0.43476 0.54564 0.32336 ©.27367 0,41054 0.25664 0.44969 C.53097
0.0001 0.0001 0.0001 0.0001 G, 0001 0.0001 0.0c02 c.0001 0.0001
662 662 662 662 662 662 662 662 662

0.30475 -0,02493 0.07426 0.132:1 -0.0:237 0.07346 -0.29288 0.09401 =-0.13731
0.0001 0.5218 0.0562 0.0007 0.7507 0.0589 0.000L 0.0147 0.0004
662 662 6652 662 662 662 662 662 £62

0.51502 0.14693 0,248848 0.17834 0.37013 0.20815 =0.05276 0.29620 0.24512
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.1751 0.0001 0.0001
662 662 662 662 662 662 662 662 662

0.19430 0.38077 0.37477 0.03487 0.25880 0.318628 0.38423 0.17428 0.57969
0.0001 0.0001 0.0001 0.3704 0.0001 0.0001 0.0001 0.0001 0.0001
662 662 662 662 662 662 662 662 662

0.08002 =0.04351 0.14455 0.03014 0.02230 0.13277 =0.47896 0.08587 -0.18940
0.0396 0.2636 0.0002 0.0204 0.3924 0.0006 0.0001 0.0270 9.0001
662 662 662 662 662 662 662 662 662

0.19244 0.51741 0.41672 0.39802 0.23692 0.39937 0.49038 0.26238 0.52599
0.0001 0.0001 0.0001 0.0001 0.0001 0.000%L 0.0001 0.0001 9.0001
662 662 662 662 662 662 662 662 662

0.2537¢ 0.57560 0.61314 0.31430 0.37672 0.33696 0.50169 0.51982 0.72131
0.0001 0.0001 0.0001 0.0001 g.oool 0.0001 0.0001 0.0001 0.0001
662 662 662 662 662 662 862 662 662

LNCN

-0.06000
0.1253
654

-0.04982
¢.2033
654

~-0.11368
0.4036
654

-0.02517
0.5205
654

=-0.07806
0.0460
654

0.24254
0.0001
654

-0.02105
0.5910
654

-0.07251
0.0633
654

0.01878
0.86317
654

-0.02992
0.4449
654

1.00000
0.0
654

0.03748
0.3366
€54

-0,.02022
0.6057
654

-0.01774
0.6507
654

0.09901
0.0113
654

9.36342
0.0001
654

0.01243
0.7510
654

~-0.00779
00,0248
654

-0.13572
0.0005
654

0.14072
0.0003
654

0.08292
0.0340
654

0.042060
0.2835
654

-0.07919
0.0429
€54

0.01827
0.6410
654

LNFE

0.50922
0.0001
662

0.13885
0.0003
662

0.53060
0.0001
662

0.45911
0.0901
662

0.51771
0.0001
662

0.40456
0,0001
662

0.24290
0.0001
662

0.40184
0.0001
662

0.51912
0.0001
662

0.480615
o.c00]
662

0.02740
0.3386
654

1.00000
0.0
662

0.38779
Q.0001
662

0.35700
0.0001
662

0.47460
9.0001
662

~0.03990
0.3054
662

0.55674
0.0001
662

0.37394
0.0001
662

-0.99584
0.0136
662

0.15409
0.0001
662

0.31238
0.0001
662

-0.10563
0.0065
662

0.59853
0.0001
662

0.53100
0.0001
662
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Correlation RAnalysis
All Observations

Pearson Correlatlon Coefficients / Prob > |R]| under Ho: Rho=0 / Number of Observations
LNPR LNMG LNMN LNHG LNNI LNK LNSE LNAG LNNA LNTL LNV LNZN

LNAL. 0.66273  0.81902 0.37379 -0.04119 0.42408 0.53402 0.01813 0.18113 0.40874 0.02233 0.71147 0.39682
9.09901 9.0001 0.0001 0.2899 0.0001 0,000} 0,6232 0.0001 0.0001 0.5662 0.0001 0.0001
662 662 662 662 662 662 662 662 662 662 662 662

LNSB 0.18228 0.16027 0.00615 -0.17018 0.27645  0.21443 0.30475 0.52502 0.19430 0.08902 0.15244 0,25278
0.0001 0.0001 0.0267 0.0001 g0.co0l 0.0001 0.0001 0.0001 0.0001 0.0396 0.0001 ©.0001
662 662 662 662 662 662 662 662 662 662 662 662

LNAS 0.54615 0,53866 0.49983 -0.09648 0.59272 0.43476 -0.02493 0.14633 0.38077 -0.04351 0.51741 0.57560
0.0001 0.0001 0.0001 0.0261 0.0001 0.0001 0.5219 9.0001 0.0001 0.2636 0.0001 0.0001
662 662 662 662 662 662 662 662 662 €62 662 662

LNBA  0.56003 0.78448 0.68705 0.070B4 0.56172 0.54564 0.07426 0.24888 0,37477 0.14455 0.41672 0.61314
0.0001 9.000] 0.000]1 0.0685 0.0001 0.0091 9.0562 0.0001 0.0001 0.0002 0.0001 0.0001
662 662 662 662 €62 662 662 662 662 662 662 662

LNBE 0.17141 0.29293 0.28912 “0.11272 0,35692 0.32336 0.13211 0.17624 °0.03487 0.03014 0.39802 0.31430
0.0001 0.0001 0.0001 0.0037 g.o0001 0.0001 0.0007 0.0001 0.3704 0.0294 0.0001 0.0001
662 662 662 662 662 662 662 662 662 662 662 662

LKCD ¢.37716 0.1B068B 0.27682 0.1409¢ 0.49689 0.27367 -0.01237 0.37013 0.25880 0.03330 0.23692 0.37672
0. 0001 0.0001 0.0001 0.0003 0.0001 ¢.0001 0.7507 0.000] 0.0091 0.3924 0.0001 0.0001
662 662 662 662 662 662 662 662 662 €62 662 662

LNCA  0.57739 0.75362 0.28526 0.10172 0.32455 0.41054 0.07346 0.20815 0.31628 9.1327 ¢.39937 0.33696
20,0001 0.0001 0.0001 a.00BB 0.o001 0.0001 0.0589 0.0001 0.0001 0.0006 0.0001 0.0001
662 662 662 662 €62 662 662 662 662 662 662 662

LNCH 0.23451 0.12908 0.18339 -90.24063 0.59455 0.25664 -0.29288 -0.05276 0.39423 -0.47896 0,4390389 0,50169
G.0001 G.0008 0.0001 9.0001 0.0001 0.0001 0. o001 0.1751 0,0001 0.0001 0.0001 0.000%
662 662 662 662 662 662 662 662 662 662 662 662

LNCC  0.29120 0.38285 0.71952 0.14522 0.5B156 G.44963 0.094B1. 0.29820 0.17428 0.08597 0.26238 0.51983
0.0001 0.0001 0.0001 0.0002 0.0001 g.0001 0.0147 0.0001 0.0001 0.0270 0.0001 0.0001
662 662 662 662 662 662 662 662 662 662 662 662

LNCO 0.63389 0.55870 0.37185 -0.08547 0.81027 0.33097 -0.13731 0.24512 0.5796% -D.1B940 0.52599 0.72731
0.0001 0.0001 0.0001 0.0279 0.0001 0.0001 9.0004 0.0001 0.0001 0.0001 0.0001 0.0001
662 €62 662 662 662 662 662 662 662 662 662 662

LNCN -0.02022 =0.01774 0.09301 0.36342 0.01243 -0.0877%9 -0.13572 0.14072 0.08292 0.04200 ~0.07919 0.01827
0.6057 0,6507 0.0113 0.0001 0.7510 0.0248 0.0005 0.0003 9.0340 0.2835 0.0429 0.6410
654 654 654 654 654 654 654 654 654 654 654 654

LNFE 0.39778 9.35700 9.47460 =0.03930 0.55679 0,37394 -0.09584 0.15408 0.31238 -0.10568 0.59053 0.53100
0.0001 0.000] 0.0001 0.3054 0.0001 0.0002 0,0136 0.0001 0.0001 0.0065 0.0001 0.0002

662 662 662 662 662 662 662 662 662 662 662 662

LNPR 1.00000 0.68611 0.36170 0.03622 0.43969 0.47206 0.01898 0.22269 0.44363 0.04354 0.51988 0.38521
0.0 0.0001 ¢.oool 0.3521 0.0001 0.0001 0.6260 0.0001 0.0001 0.2633 0.0001 0.0001

662 662 662 662 662 662 662 662 662 662 662 662

LNMG 0.68611 1.00000 0.43420 0.059238 0.41869 0.61097 0.14348 0.25132 D.40136 0.18357 0,53797 0.46026
0.0001 0.0 0.0001 0.1276 0.0001 0.0001 0.o002 0.0001 0.0001 0.0001 0.0001 0.0001

662 662 662 662 662 662 662 662 662 662 662 662

LNMN 0.36170 0.43420 1.00000 0.17173 0.52259 0.34844 0.07677 0.28263 0.17079 C¢.13508 0.2119¢ 0.54706
0.0001 0.0001 0.0 0.000L 0.0001 C,o0001 0.0483 0.0001 0.90001 0.0005 0.0001 0.0001

662 662 662 662 662 €62 662 662 662 662 662 662

LNHG 0.03622 0.05928 £0.17173 1.00000 0,06514 0.11432 0.41071 0.44325 -0.26173 0,46125 =0.19271 -0.02014
0.3521 0.1276 0.0001 0.0 0.0940 0.0032 0.0001 0.0001 ¢, 0001 0.000] C.0001 0.4698

662 662 662 662 662 662 662 B&2 662 662 662 662

LNNT 0,43969 0.41869 0.5225% 0.06514 1.00000 0.55935 -0.02660 0.33654 0.44638 -0.12540 9.35435 c.79766
0,0001 0.0001 0.0001 0.0340 0.0 0.0001 0.4944 ¢.0001 0.0001 0.0012 0.0001 ¢.0001

662 662 662 662 662 662 662 662 662 662 662 662

LNK 0.472086 0.61097 0.34844 0.11432 0.55935 1.00000 0.26329 0.35336 0.18737 0.08253 0.34260 €.54145
0.0001 0.0001 90.0001 0.0032 0.0001 0.0 0.0001 C.0001 0.cool 0,0317 4.0001 ¢.0001

662 662 662 662 €62 662 662 662 662 662 662 662

LNSE 0.010898 0.14346 0.07677 0.41071 -0.02660 0.26329 1.,00000 0.59919 -0.34263 0.67935 -0.08598 -0.06B83
0.6260 0.0002 0.0483 0.0001 0.4944 0.0001 0.0 0.000% 0.0001 0.0001 0.0270 0.0760

662 662 662 662 662 662 662 662 €62 662 662 €62

LNAG 0.22268 0.25132 0.28263 0.44325 0.33854 0.35336 0.58919 1.00000 -0.07620 0.50512 0.08544 0.22020
0.0001 ¢.0001 0.0001 0.0001 0.0001 0.09901 0.0001 0.0 0,0500 0.0001 0.0279 0.0001

662 662 662 662 662 662 662 562 662 662 662 662

LNNR 0.44363 0,.40136 0.17079 =-0.26173 0.44638 0.18737 -0.34263 -0.07620 1,00000 -0.25190 0.41088 0.39021
0.0001 0.000% 0.000] 0.0001 0.0001 0.0001 0.0001 0.cs500 o.,¢ 0.0001 0.0001 G.0001

662 662 662 662 662 662 662 €62 662 662 662 662

LNTL 0,04354 0.18357 0.13508 0.46125 -0.12540 0.08353 0.679235 ¢.50512 -0.29190 1.00000 -0.15836 -0.13811
0.2633 0.0001 0.0005 0.0001 0.0012 0.0317 0.0001 0.¢001 0.0001 0.0 0.0001 G.0004

662 662 662 662 662 662 662 662 662 662 662 662

LNV G.51988 0.53797 0.21196 =-0.19271 0.35435 0.34260 -0.08598 0.08544 0.41088 -D.15836 1.coo0c 0.29671
0.0001 0.0001 0.0003 0.0001 0.0001 0.0001 0.0270 0.c279 0,0001 0.0001 0.0 0.0001

662 662 662 662 662 662 662 662 £62 662 662 662

LNZN 0.38521 0.46026 0.54706 -0,02014 0.79766 0.54145 -0.06883 0.22020 0.39021 ~-0.13811 0.29671 1.00000
0.0001 9.9001 0.0001 0.4698 0.0001 0.0001 0.0768 0.0001 0.0001 00,0004 0.0001 0.0
662 662 662 €62 662 662 662 662 662 €662 662 662



Variable=LNVALUE

N

Mean
5td Dev
Skewness
uss

v
T:Mean=0
Num "= 0
M({Sign}
Sgn Rank
W:Normal

Moments

73
8.897564
0.498456
~1.83908
5797.054
5.602164
152.5126

73

36.5
1350.5
0.828492

2223356
02234778
00123589
0001111244
022569
346

18

4
&

wen

1
]

2

L s s el

Sum Wgts
Sum
Variance
Kurtosis
(o]

Std Mean
Pr>|T|
Hum > O
Pro=|M|
Pr>=|5]
Pr<W

mmome=====—=u=——— DEPTH=Surface ANALYSIS=Aluminum

73
649.5221
0.248458
4.060651
17.88501

0.05834
0.000]
13
0.0001
©.0001
0.0001

-
NMWMmaOoO®-d-l At

e

Multiply Stem.Leaf by 10++*-1

N

Mean
5td Dev
Skewness
uss

v
T:Mean=0
Hum “= 0
M{Sign)
S5gn Rank
W:Normal

Moments

73
8.897564
0.498456
-1.83908
5797.054
5.602164
152.5126

73

36.5
1350.5
0.828492

33447
1122349
0044486
2223356
02234778
00123599
0001111244
022569

346

19

4
]
€

6
El
1

]

2

mmmm—m————e———f————}

Sum Wgts
Sum

Varlance
Kurtosis
C55

Std Mean
Pr>|T|
Num > O
Pr>={M|
Pr>=|5]
Pr<¥W

13
649,.5221
0.248458
4.060651
17.80901

0.05034
0.0001
13
0.0001
0.0001
0.0001

e
MWh O Mm@t hF

e

Multiply Stem.Leaf by p0+*-1

A1l Cbservations

100% Max
75% Q3
508 Med
25k Q1

0% Min

Range
Q3-0l
Mode

Roxplo

100% HMax
75% Q3
50% Med
258 Q1

ok Min

Range

Q3-01
Mode

Boxplo

A-70

{uantiles (Def=5} Extremes
9.517825 998 9.517825 Lowest IDp Highest ID
9.239899 95% 9.441452 7.021004( 14147) 9.44:452( 14165
5.994669 90% ©.392662 7.258412¢ 14020) 9.4414527( 14175)
8.785692 108 B,33B067 7.414573{ 14000) 9.472T0S{ 5053)
7.021084 5% 7.727535 T.727535{ 14018) 9.495519( 14166)
1% 7.021084 7.B55545¢ 14016) 9.51762%( 5103)
2.496741
0.454207
6.60836%
t Normal Probability Plot
9.55+ ++ *
| PR
| ik wdw
+ 1 .
l | LE R
l‘ 9.05+ rady
+ | LL LYY
| | LR L Fwy
+ | L2 ++
\ e 44
8.55+ bl ++
1 ++
1 3
] 4+
! +4+
8.05+ ++ f
| ++
| ++ *
| ++ -
1+
7.55+
r -
)
I *
|
7.05+ *
-2 -1 0 +1 +2
Detected Observations
Quantiles (Def=5) Extremes
9.5178925 93§ 9.517825 Lowest D Highest ID
9.239899 958  9.441452 7.021084{ 14147} 9.441452( 14165
0.994669 908  9.392662 7.25B412¢ 14020} 9.441452¢ 14175
8.705692 108  8,338067 7.414573( 14000} 9.472705( 5053)
7.021084 5¢ 7,727535 7.727535( 14019) 9,495519(  14166)
1% 7.021084 7.855545( 14016} 9.517825( 5103}
2.496741
0.454207
8.808369
t Normal Probabllity Plot
9.55+ ++ -
| e
| 2221
+ ] Iy
I ] wkdkd
| 9,05+ hewey
+ 1 gy
| ] .
+ [ LA 23
t -
8.55+ e
I ++
| LS
| hi
| +4+
8.05+ ++ !
| ++
| 4+ +
| ++ *
1+
7.55+
I -
|
| -
|
T7.05+ *
e et} -
-2 -1 Q +1 +2



A-71

e e ————————— DEPTH=Surface ARALYSIS=Antimony --------

Rll Observations

Variable=LNVALUE
Moments Quantiles (Def=5} Extremes
N 27 Sum Wgts 27 100% Max -0.17435 99% -0.17435 Lowest ID Highest D
Mean -0.98403 Sum -26.5689 75% @3 -0.99425 958 -0.54473 ~1.10866( 14164y -0.96758¢ 14169}
5td Dev 0.193078 Varilance 0.037279 508 Med =1.049382 90% -0.94161 -1.106661 14159) -0.967581( 14175)
Skewness 3.484786 Kurtosis 12.95086 258 Q1 -1.04982 108 -1.10B66 -1.10B66( 14157} ~0.94161¢ 14131)
uUss 27.11384 (S8 0.969256 Ok Min -1.10866 5% ~-1.10866 =-1.10866 14147} =0.54473¢ 14167)
cv -159.6211 Std Mean 0.037158 1% -1,10866 -1.078B1{ 14143} -0.17435¢ 14166)
T:Mean=0 -26.4825 Pr>ITI 0.0001 Range 0.93430%
Num ~= 0 27 Num > O 1} Q3-pl 0.05557
H(51ign} -13.5 PrralH¥] 0.c001 Mode ~1.04962
Sgn Rank -189 Pr>=|51 ¢.o0001
W:Normal 0.529256 Pr<W 0.0001
Stem Leaf # Boxplot Normal Probabillity Plot
-1 7 1 - -0.15+ -
-2 |
-3 1
-4 1
=54 1 . * 3 i * +Ht++
-6 -0.65+ 44+
-7 | +++++
-8 | T4+
-9 999997774 [ ot | FrpEreet b
~10 BB5555555522 12 Femmmn * | T I TN
-11 1111 q i ~1.15+ * o gy
————m e e + + +
Multiply Stem.Leaf by 10*+*-1 -2 =1 0 +1 +2
Detected Observations
Moments Quantiles {Def=5] Extremes
N 3 Sum Wgts 3 100% Max -0.17435 998 -0.17435 Lowest ip Highest b1+]
Mean -0.55356 Sum -1.66069 75% Q3 -0.17435 95k -0.17435 -0,94161( 14131) . )
5td Dev 0.383704 variance 0.147229 50% Med -0.54473 90% -0.17435 =0.544973¢ 14167) - )
Skewness -0.10357 Kurtosis . 25% Q1 =0.94161 102 =0.94161 -0,17435¢ 14166) =0.94161¢( 14131}
uss 1.213753 (S5 0.294457 0% HMin -0.94161 5% -0.9%4161 -1 } -0.544731 14167)
cv -68.3153 5td Mean 0.221532 18 -0.94161 A } ~0.17435¢ 14166)
T:Mean=0 -2.4988 Pr>|T| 0,1297 Range 0.767255
Rum “= 0 3 Num > 0 0 03-g1 0.767255
Mi5ign) -1.5 FPrr=|M¥l| 0.2500 Made =-0.941561
Sgn Rank -3 Pr>=|5| 0.2500
W:Normal  0.999583 Pr<W 9.9610
Stem Leaf ¥ Boxplot Normal Probability Plaot
-1 7 1 o + -0.15+ 4t
-2 I | ] LTy
-3 | | | ++
-4 | | | +++
-5 4 1 Fomgonw -0.55+ s
-6 | | | ++
-7 | 1 | +++
-8 | | | 4
-9 4 1 dmm—u— + -0.95+ T+
e ——a + + += *

Multiply Stem.Leaf by 10+==-1 -2 -1 4 +1 +2



VYariable=LNVALUE
Moments
N 69 Sum Wgts &9
Mean 1.589771 Sum 109.6942
Std Dev 0.610173 Variance 0,372311
Skewness  ~1.99121 Kurresis 7.855541
uss 1$9.7059 CS§ 25.31715
cv 38.38117 Std Mean 0.073456
T:Mean=0 21,.64244 Pr>|T| 0.0001
Num “= 0 69 HNum > 0 68
M{sSign) 33.5 Pro=|IM| 0.0001
S5gn Rank 1165.5 Pr>=]35]) 0.0002
W:Normal 0.87579% Pr<H 0.0001
Stem Leaf [
24 08B 3
22 001115590 9
20 4525 4
18 46793567 8
16 11579900027559 14
14 11468003377 11
12 5814469 ?
10 3303699 7
e
69 1
4 799 3
2
o8 2
-0
-2
-4
-6
=B
-10
-12
-149 3 1
——————— et mmm—fm——t
Multiply Stem.Leaf by 10+*-1
Moments
N 6B Sum Wgts 68
Mean 1.634137 Sum 111.1213
Std Dev 0.469924 Vvariance 0.240025
Skewness -0,595681 Kurtosis 0.442587
uss 197.6692 CS5 16.0816%
cv 29.8B057 5td Mean  0.058412
T:Mean=0 27.5051% Pr>|T| 0.0001
Num “= 0 68 Num > O &8
Misign) 34  PBr>=IMI 0.0001
Sgn Rank 1173 Pr>=ls| 0.0001
W:Normal 0.962061 Pr<w ¢.1111
Stem Leaf #
24 0@8 3
23 0 1
22 00111559 a
21 25 2
20 45 2
19 35&7 4
18 4679 4
17 00027599 8
16 115799 6
15 003377 6
14 11468 5
13 14469 5
12 58 2
11 03659 5
10 33 2
a9
8
79 1
[
5 99 2
417 1
3
2
18 3
-

Multiply Stem.Leaf by 10+*=1

100% Max
75% Q2
50% Med
25% Q1

0% Min

Range
Q3=-Q1
Hode

Boxplo
|

A-72

DEPTH=Surface AMALYSIS=Arsenic

All Obgervations

Quantiles (Def=5)

2.4684307
1.960085
1.667707
1.335001
~1.42712

3.9120223

0.625084
1.704748

t

o
.
Detected Observa
Quantiles (Daf=
100% Max 2.404907
151 03 1.987088
50% Med 1.677053
258 Q1 1.347989%
0% Min 0.1B2322
Range 2.302585
Q3-Q1 0.619059
Mode 1.704748
Boxplot
|
|
|
|
|
———— +
|
| |
[ a——
i |
] !
tem——— +
|
|
|
|
|
|
|
|
|
0

Extremes
998 2.484907 Lowest Ib Highest ip
954 2.302585 -1.42712¢ 14103) 2.292535¢( 5053)
90% 2.251292 0.182322¢( 14003) 2.302585¢( 14169)
108 1.029819 0.470004 ¢ 14147) 2.397895( 14036}
5% 0.587787 0.5877071{ 14019} 2.484907( 14131}
1% -1.42712 0.587767{ 14013) 2.484907¢( 14176)
Normal Probability Plot
2.5+ % -
| bkl AE &
2.1+ L
| T
1.7+ ki
| ety
1.3+ At
1 LLL L Fwwy
C.9+ Ht
] ++ i
0.5+ +¥a
| +4++
O 1444+
|
=0.3+
1
-0.7+
]
-1.1+
|
-1.5+ *
¥ + t+ $=—==t
-2 -1 0 +1 +2
tions
5) Extremes
99% 2.484507 Lowest 1D Highest ip
95% 2.302585 0.1923221( 14003} 2.2%2535¢( 5053)
808 2.251292 0.470004¢( 14147) 2.302585¢( 14169)
108 1.029619 0.587787( 14019) 2.397895( 14036)
5% 0.537787 0.587787¢ 14013) 2.484307¢( 14131)
1% 0.182322 0,788457( 14020y 2.484907( 14176)
Normal Probability Plot
2.45+ e .
| tE
I ik kb
1 g
1 iy
] h
l *d
I P
i T
I o
| [N
| ey
| day
| kg
] rady
| ++
| +++
| ++ 0t
] ++
| ++ hd
|++ -
|
|
0.15% *
. + - ————t
-2 =1 0 +1 +2



A-73

All Observations

DEPTH=Surface ANALYSIS=Barium

Quantiles (Def=3%)

1008 Max 5.288267 998
75% Q3 4.70048 854
50% Med 41.51086 a0k
25% Q1 4,174387 108

0% Min 2.639057 3%
1%

Range 2.64921

Q3-ql 0.526093

Mode 4.369448

Boxplot

| 5.3
1 |
tm———— +

|

|

|

0

1]

[}

o] 2.7

Detected Observations

Variable=LNVALUE
Moments
N 75 Sum Wgks 75
Mean 4.400594 Sum 330.0446
Std Dev 0.540853 Varlance 0.29263
Skewness =-1.01977 Kurtosis 1.166651
Uss 1474.047 CS5 21.65461
cv 12.29272 Std Mean 0.062464
T:Mean=0  70.45027 Pr>|T| 9.0001
Num = 0 75 Num > 0 75
M{Siqgn) 37.5 Prr={Hi 0.000]
Sgn Rank 1425 Pr>={5]| 0.0001
W:Normal 0.920096 Pr<W 0.0002
Stem Leaf ¥
52 579 3
50 166789 [
48 0145786 7
46 1345567999065 13
44 2357880112344588 16
42 2589967778 10 “
40 1316673 7
381 1
36 9468 4
34 3736 4
32 0 1
30 4 1
28 4 1
26 4 1
e
Multiply Stem.Leaf by 10+*=1
Moments
N 15 sum Wgts 15
Mean 4.400554 Sum 330.0446
S5td Dev 0.540953 Variance 0.29263
Skewness -1.01977 Kurteosis 1.1608051
uss 1474.047 55 21.65461
cv 12.29272 Std Mean  0.062464
T:Mean=0 70.45027 Pr>[T} 0.0001
Num “= 0O 75 Num > 0 75
Misign) 37.5 Pr>=~IM| 0.0001
Sgn Rank 1425 Pr»=|§| 0.0001
W:Normal 0.928096 Pr<wW 0.0003
Stem Leaf ¥
52 579 3
50 166789 6
48 0145786 7
46 1345567999069 13
44 2357880112344588 18
42 2589967778 10
40 1316679 7
38 1 1
36 9468 q
34 3736 q
320 1
30 4 1
28 3 1
26 4 1
————j e ——

Multiply stem.Leaf by 10+=-1

Quantiles (Def=5)
1008 Max 5.288267 99%
75% Q3 4.70048 95%
5041 Med 4.5]1086 90%
25% Q1 4.174397 i0%
0% Min 2.639057 5%
1%
Range 2.64921
Q3-pl C.526093
Mode 4.369448
Boxpleot
1 5.3
I |
- +
|
|
|
Q
0
]
[+ 2.7

Extremes
5.288267 Lowest iD Highest ID
5.087596 2.633057¢ 14147} 5.081404( 14145)
5.056246 2.944429¢ 14020) 5.087596( 14041
3.555348 3.135494 14016} 5.247024¢ 14166)
3.295837 3.295837¢ 14142} 5.273( 14167}
2.639057 3.433987{ 5084} 5.28B8267( 14165)
Normal Probability Plot
+ FPPEI .
| E2 2 2 )
| ok
| ko d
| ekaay
| dkd kg
| gy
1 EAr 2
| P
] FhpEEE
! ++++ *
[+++ *
| L]
+ o+
ottt
-2 -1 0 +1 +2
Extremes
5.289267 Lowast ID Highest in
5.087596 2.639057( 14147) 5.0B1404( 14145)
5.056246 2.944439¢( 14020} 5.0B75961( 14041)
3.555348 3.135494¢ 14018) 5.247024( 14166
3.295837 3.295837¢( 14142) 5.2731( 14167)
2.639057 3.433987( 5004) 5.2BB267( 14165)
Normal Probability Plat
+ +4d ¥ -
| PR
I ko
| o w
| wh kg
| LR Ry
1 L L ey
1 ¥4t
] o
| EX TR L]
| e ¥
| ++4+ *
I *
+
+ + + ———t———t
-2 -1 0 +1 +2



A-74

DEPTH=Surface ANALYSIS=Beryllium

Rll cbhservations

Variable=LNVALUE
Moments
N 71 Sum Wgts 71
Mean 0.726602 Sum 51.58873
Std Dev 1.572472 Variance 2.472667
Skewness 0,136404 Kurtosis -1.77209
Uss 210,5711 CsS 173.0867
oy 216.4145 5td Mean 0.166618
T:Mean=0 3.893524 Pr>|TI 0.0002
Num *= { 63 Num > 0 32
M{Sign) =2.5 Pr>»=|M| 0.6305
Sgn Rank 500.5 Pr>={5| 0.0022
W:Normal 0.6811113 Pr<W 0.0001
Stem Leaf f
28 339% 1
26 4441111 7
24 0088886 7
22 400 3
20 3578023679 10
18
16
14
121 1
10
8
6
14
2
0 0o 2
-0 35 2
=2 666666422 9
-4 §43112 [
-6 199999000 9
-8 442 3
-10 1852 4
~12 9 1
=14 63 2
-16 7 1
m————tee g ———
Multiply Stem.Leaf by j0%i-1

N
Mean
5td Dev
Skewness
0ss
cv
T:Hean=0
Num ~= 0
M{sign}
Sgn Rank
W:Normal
Stem
28
26
24
22
20
18
16
19
1z
10
a
6
4
2
)
-0
-2
=4
-6
-8
-10
-12
-14
=16

Moments
66 Sum Wgts 66
0.836095 Sum 55.1823
1.577913 Varlance 2.40981
~-0.00B13 Kurtosls -1.77858
207.9753 €55 161.837¢6
188.724 5td Mean 0.194228
4.304716 Pr>{T| Q.0001
64 Num > 0 32
0 Pr>=IM| 1.0000
508 Pr>=|5| 0. 0004
0.817285 Pr<w 0.0001
Leaf L]
3399 4
4441111 7
00BBBBE 7
400 3
35780223679 10
1 1
eld] 2
a5 2
666666422 E}
643112 [
19000 5
44 2
1852 q
9 1
63 2
7 1

Quantiles{Def=5} Extremes
1008 HMax 2.8590372 99% 2.890372 Lowest ID Highest ID
75% Q3 2.397895 958 2.833213 -1.77186{ 14016) 2.70805¢( 14175)
508 Med =-0.12783 90%  2.70805 -1.56065¢ 14000} 2.933213¢ 1415T
25% 01  -0.59784 108 -1.02165 -1.42712( 14020} 2.6833213{ 14176}
0% Min -1.77196 5% -1.3B625 =1.368629( 14006} 2.890372¢ 14133}
1% =1.77196 -1.10B66( 10367) 2.890372¢( 14164}
Range q.662329
Q3-Q1 2.995732
Mode -0.35667
Boxplst Normal Probability Plot
| 2.9+ PR
| | ek kg d
dmmm—— + i bk ay
) | ] oo
I I r L2 22 +
1 I I T4
1 I | +
| [ | +
| | | o+
| | 1 ++
| | ! +
I+ | +
1 | | ++
1 | | +
t 1 | + *
[ [ — - I + -
| | | PR
| ‘ | ER AR R
JF— + 1 RN
I i ek
1 | wwg
1 | o4
] | * +
[ -1.7+ * ++
-2 -1 +1 +2
bBetected Observations
Quantiles (Def=5) Extremes
100% Max 2.890372 99t 2.890372 Lowest D Highest D
5% Q3 2.397895 95% 2.833213 -1.77196( 14016) 2.70805( 14175}
50% Med 0 908 2.70805 -1.56065( l4000) 2.833213( 14157}
25% Q1 -0.54473 1084 -1.04982 -1.42712¢ 14020) 2.833213¢( 141786)
0% Min =-1.77196 5% =1.38629 -1.38629¢( 14006) 2.890372( 14133
1% -1.77196 -1.10866¢ 10367} 2.9903721 14164
Range 4.662329
Q3-Q1 2.942622
Mode -0.35667
Boxplot Normal Probability Plot
f 2.9+ C R
I I LE R I |
o m———— + | hAAT RS
| [ | il 4
| | | —rE +
! | | +
| | | ++
\ | ) +
1 | | o+
i | 1 +
1+ | 1 ++
] | ! +
[ | 1 +
| | t ++
P . | 3 -
| H | + *
| ; | +ov
O + | -
I I LR
| | -
| | reaa
| | * ot
| | * +
| =1.7T+ * +
Fmmm—m ¥ + + +
-2 -1 1 +1 +2



VYariab}e=LNVALUE
Moments
N 60 Sum Wgts
Hean 0.105474 Sum
5td Dev 0.45152 Variance
Skewness 0.567668 Kurtosis
uss 12.69586 CSS
cv 428,0855 5td Mean
T:Mean=0 1.809444 Pr>ITI
¥Num "= 0 57 Num > 0
M(Sign) -1.5 Prr=|M|
Sgn Rank 141.5 Pr>»=|s|
W:Normal 0.869745 Pr<w
Stem Leaf
9 66
8 BBB
T 4449%
6 4499
59
5 177
34
26
1 0000868
0 000
=0 4
-1 543
-2 976554222222222
-3 76663330
-4 682
-5 6
B e e s 4

60
6.32846
0.203671
~1.13818
12.02837
0.058291
0.0755
27
0.7914
0.2643
0.0001

o
HMNOPUWHLW DR -WOR &N

Multiply Stem.Leaf by 10%4-]1

N

Mean
5td Dev
Skewness
uss

cv
T:Mean=0
Num *= ©
M{(Signm)
Sgn Rank
W:Normal

Stem

OEMNWOS Ao Ww

-0
=1
-2

Moments

30
0.444469
0.389621
=0.50128
10.3289
B7.659087
6.24827
30

10

198.5
0,906505

Leat
66
a98
44499
4499
9

177

4

3
00884

54
642

Sum Wgts
Sum
Variance
Kurtosis
C55

8td Mean
Pr>ITI
Num > 0O
Pr>m|M]|
Pr>=|5]
Pr<h

S Y

30
13.33406
¢.1531804
-1.03388
4.402324
0.071135

0.0001

25
0,0003
0.0001
0.0130

MHE WA WNE

M

Multiply Stem,leaf by 10*+*-1

100% Max
75% 03
508 MHed
25% Q1

0% Min

Range

Q3-
Hode

Boxpleo

A-75
All Observations

Quantiles{Def=.

0.955511
0.528895
-0.02041
=0.24846
-0.56212

1.51763

0.777357
-0.22314

t

DEPTH=Surface AMALYSIS=Cadmium

Detected Observations

Quantiles (Def=
100% Max 0.855511
75% 03 0.741937
508 Med 0.5208095
25% Q1 0.182322
0% Min =0.26136
Range 1.216876
a3-01 0.559616
Hode 0.182322
Boxplot
1
1
Fe——— +

5} Extremes
99% 0.955511 Lowest ip Highest 1D
55% 0.875469 -0.56212( 14032) 0.8754659¢ 14157}
908 0.78B457 -0.47804{ 14033} 0.B75469( 14169}
108 =0.35667 =0.41552( 5084) 0.875463( 14176
5% -0.3%329 -0.37106¢ 14029) 0.955511¢ 14133)
1% -0.56212 -0.35667( 5093) 0.955511¢ 14164)
Normal Probability Plot
0.95+ + +
I * ww
1 L ey
0.65+ bt
| ot
| .y
0.35+ 4
| ++¥
1 RS
0. 05+ EEA AL
| ++
| ++
-0.25+ kb
| ok egw
| AL =
-0.55+ # ++
+ pmm—-— +mm g m et
=2 -1 [+] +1 +2
5] Extremes
9%% 0.955511 Lowest Ip Highest i
95% 0.555511 -0.2861361( 14147 0.B75469( 14157}
90% 0.B75469 -0.23572( 5050} 0.875463( 14169)
108 =-0.18698 =0.22314 | 5127) 0.875469( 14176)
5% ~0.23572 ~-0.15082¢( 14132) 0.555511¢ 14133)
1% -0.26136 ~-0.13926¢( 14018) 0.955511( 14164)
Normal Probability Plot
0.95+ i+ * *
‘ L L
i by
1 kS
l LA 2
| [ 227
0,35+ 4
| +4¥
| Ty
| 4w
| +4
1 e HW
=0.25+ Tpgpt ¥
+ + #=m=——t + t
~2 -1 ] +1 +2



A-76

DEPTHeSurface ARALYSIS=Calcium

Variable=LNVALUE
Homents

N 74 Sum Wgts

Mean

Std Dev
Skewness
USs

cv
T:Mean=0
Num “= 0
M{sign)
Sgn Rank
W:Normal

N

Mean

Std Dev
Skewness
uUss

cv
T:Hean=0
Hum ~= 0
Misign)
Sgn Rank
W:Normal

4.704771
1.47313
0.781624
5765.623
16.82325
50.8314
T4

37
1387.5
0.907679

Sum
Variance
Kurtosis
CS85

5td Mean
Pr>|TI
Num > ©
Pr>= M|
Pr>=]5]
Pr<e

5555666617799
000111222333344
55588BEH0939

112233444
7774
1

B e L Ty

Moments

4
8.704771
1.47313
0.781624
5765.623
16.92325
50.8314
74

37
13p7.5
0.907679

Sum Hgts
Sum
Varlance
Kurtosis
c58

Std Hean
Pr>1T1
Num > 0
Prom|M|
Pr>=|5|
Pr<W

Leaf

23

666

013

777888

223

(13

14
5555666677799
000111222333344
5550888BR9%
112233444
1778

1

e mm e ———p

74
644.1531
2.110112
-0.25855
158.4182
0.171248
0,0001
74
0.0001
0.0001
0.0001

O
HaprHrouwRnMNWwaWwwh=

74
644.1531
2.170112
-0.25855
158.4182
0.171248

0.0001

74
9.0001
0.0001
0.0001

=
NMUWNNWUOWWR =

-
o e

Al1 Observatlons

Cuantiles (Def=5) Extremes
100% Max 12.25486 99% 12.25486 Lowest IDb Highest D
75% Q3 9.568015 95% 11.5991 6.100319( 14036) 11.58058( 14010}
50% Med B.34284 S0% 10.5578 6.679599¢ 5103) 11.5981{ 14102)
25% Q1 7.T770645 108 7.17012 6.709304( 14157) 11.61729¢( 14019)
08 Min 6.100219 58 6.747587 6.747587( 14026) 12.20607( 14020}
1% 6.100319 6.768493¢( 5084) 12.25486( 14000)
Range 6.154544
Q3-q1 1.79737
Mode 7.396335
Boxplot Normal PBrobabllity Plot
1 12.25+ -ty
1 1 LR AT TE Y
| 1 h
| | ok by g
| | wh gt
- ¥+ | +hy
| 1 9.25+ Y
1+ 1 | R b
PR - | e
[P + 1 Jrea——
I ' whkEwwRy
| | LR L ey
| 6.25+ * et
+ + R T e
-2 -1 ] +1 +2
Detected Qbservatlons
Quantiles{Def=5) Extremes
100% Hax 12.25486 998 12.25486 Lowest ID Highest ID
5% Q2 9.568015 954 11.598] 6.100319¢ 14036) 11.58058( 14010)
50% Med B.34284 208 10,9578 6.679599¢( 5103) 11.5991¢ 14102)
258 Q1 7.770645 108  7.17012 6.709304({ 14157) 11.61729( 14019}
08 Min 6.109319 5% 6.747587 6.747597(  14026) 12,20607( 140290}
1% 6.100319 6.768493 ( 5084} 12.25486{ 14000}
Range 6.154544
Q3-01 1.79737
Made 7.396335
Boxplot Normal Prebability Plot
| 12,25+ L AL
1 | AR X2
1 | LR S X
I l LA Y
| 1 L=
+——— = + ] +*4
| | 9,25+ T
1+ | Fhp
[ JES— I LAE A RN
[P + | e
| I AAA LR ]]
| | w Wd kg
| 6,25+ * +4++
+ + + + + -—-+
-2 -1 0 +1 +2



Variable=LNVALUE
Moments
N 12 Sum Wgts
Mean 2.368726 Sum
std Dev 0.429189 Varlance
Skewness -2.25601 Kurtoesis
uss 247.266B S5
cv 1B.3971% Std Mean
T:Mean=0 35.22679 Pr>|T|
Num ~= 0 42 HNum > 0
M(5ign) 21 Pr>»=|M|
Sgn Rank 451.5 Pr>=|5|
W:Normal 0.699956 Pr<W
Stem Leaf
27 11717171717
26 4444
25 6666666666
24 000BBBBBBB
23
22 002255
21 0
20
13
18
17
16
15 7
14
13
12
11 9
10
9 69
————t

12
100.2649
0.192087
4.830663
7.908359
0.067768

0.0001

42
0.0001
0.0001
0.0001

g
(=N - NN

o

Multiply Stem.Leaf by 10+*=-1

N
Mean
Std Dev
Skewness
Uss
cv
T:Mean=0
Num = O
M{Sign)
Sgn Rank
W:Normal
Stem
27
26
25
29
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9

Moments

41
2.422101
0.38)0866

~2.4403
246.3538
15.73236
40.70034
41

20.5
430.5
0.717047

Leaf
1177777
4444
6666666666
oocesBasBa

002253
)

[ R RS S ——

Sum Wgts
Sum
Variance
Kurtosis
Css

5td Mean
Pr>|T]|
Num > 0
Pr>={Ml
Prra]s)
Pr<i

41
99.30941
0.145211

6.53877
5,.808457
0.059513

0.0001

41
0.0001
0.0001
0.0001

o
QO L e

Ll -1

Multiply Stem.Leaf by 10+**-1

All Observations

A-77

DEPTH=Surface ANALYSIS=Chromium

guantiles (Def=5} EXtremes
1008 Max 2.772589 59w 2.772509 Lowest ID Highest ID
758 Q3 2.639057 95% 2.772589 0.955511( 14947 2.772589¢ 8040)
50% Med 2,524928 909 2.772589 0.993252( 140449) 2.772589( 5127
25% Q1 2.292535 108 2.104134 1.193922¢ 14016) 2.772583{ 14100)
0% Min 0.955511 5% 1.193922 1.568616( 14026) 2.772589( 14148)
1% 9.955511 2.104134¢ 14036) 2.77258%( 14175)
Range 1.817077
Q3-01 0.346523
Mode 2.564949
Boxplot Normal Probability Plot
2,75+ EEL AL -
I EES L]
| wwwh
| | | Hhkddyy
I+ 1 | = 4
dmm—— + | AR S
| | b +4+
1 ++
i +++
1.85+ +4
] 4+
| ++
0 | +t *
| ++
| ++
I+
- I -
!
* 0.95+ +
+ + ot ———t
-2 -1 0 +1 +2
Detected Observations
Quantiles (Def=5} Extremes
1008 Max 2.772589 99% 2.772589 Lowest ID Highest ID
758 Q3 2.639057 95% 2.772589 0,993252( 14044) 2.772589{ 5040)
508 Med 2.564949 90% 2.772589 1.193922( 14016) 2.772589¢{ 5127
25% Q1 2.397895 10% 2.1597225 1.568616( 149263 2.772589¢ 14100}
0% Min 0.993252 5% 1.56B616 2.104134( 14036} 2.772589¢( 14146
1% 0.993252 2.197225( 14033} 2.772589( 14175)
Range 1.779337
Q3-01 0.241162
Hode 2.56494%
Boxplot Normal Probability Plet
2.75+ AL L *
[ P A
I RRE L X2 )
| L LT
| b 25
| vwdd gy
| | LR R
| ¥
| ++
1.85+ e
] ++
[ +++
* | +++ +
I+
|
|
- I -
|
» 0.55+ -
+ ———t ————
-2 -1 o +1 +2



Varlable=LNVALUE
Homents
N 71 Sum Wgts 71
Mean 1.90063 Sum 134.9447
Std Dev 0.399777 Variance 0.159821
Skewness -1.16894 Kurtosis  4.083863
Uss 267.6674 CSS 11.1875
v 21.03391 sStd MHean 0.047445
T:Mean=0  40.05984 Pr>|T| ¢.0001
Num “= 0 71 Num > O 71
M{Sign) 35.5 Pr>=|M| o.o001
Sgn Rank 1278 Pr>u=|§| 0.0001
W:Normal ¢.931215 PrI<wW 0.0008
Stem Leaf ]
26 44 2
25 66 2
24 000 3
23 000000 &
22 166 3
21 05569 5
20 11119 S
19 (000235667 9
1B 224466677779 12
17 00266679 |
16 5717999 6
15 79 2
14 68 2
13 9 1
12 2 1
11 &9 2
10
96 1
]
7
6
5
4
3
2
18 1
—— e m———— g
Hultiply Stem.Leaf by 10**=1
Moments
N 71 Sum Wgts 71
Hean 1.90063 sum 134.9447
Std Dev 0.399777 vVvariance 0.159621
Skewness -1.16694 Kurtosis 4.083863
uss 267.6674 (55 11.1875
v 21.03391 sStd Mean 0,047445
T:Mean=0 40.05904 Pr>IT| 0.0001
Hum “= @ 71 Mum > 0 71
M{Sign) 35.5 Pr»=iM| 0.0001
Sgn Rank 1278 Pr>=|s| 0.0001
WiNormal 0.931215 Pr<wW 0.0008
Stem Leaf #
26 44 2
25 66 2
24 00O 3
23 000000 6
22 166 3
21 05569 5
20 1111% 5
19 000235667 9
18 2244966677779 12
17 D0Z266679 B
16 5779399 6
15 79 2
14 &8 2
13 9 1
12 2 1
11 &9 2
10
9 8 1
]
7
6
5
4
3
2
18 1
e mme—p e ————t
Multiply Stem.Leaf by 10¢+-1

A-78

DEPTH=Surface ANALYSIS=Cobalt

All Obsarvatigns

Quant)les{Def=5) Extremes
1008 Max 2.639057 99% 2.638057 Lowest ID Highest 1D
758 03 2.163323 95% 2.564949 0.182322( 14147) 2.397895¢( 14175)
50% Med 1.88707 208  2.302585 0,.9555114 14020) 2.56484%( 14047)
25% Q1 1.704748 10% 1.481605 1.163151¢{ 14000) 2.564949%¢ 14145)
0% Min 0.182322 5% 1.193922 1.193922( 14016) 2.639057{ 14026)
1% 0.182322 1.223775( 10367} 2.639057{ 14331}
Range 2.456736
Q3-01 0.458B575
Mode 2.302585
Bonplot Normal Probability Plot
| 2.65+ +4 .
1 P
| 4
l LLEE X 3
| “+
2.15+ Tk
| 4hk
| P
| LR R 2
I LA L FY
1.65¢+ by
t gt
| kg
| ¥4
| 4+
1.15+ E Sl
| ++
4 [+++ *
|
1
0,65+
[
|
|
|
* 0.15+ *
+ pom— + +
-2 =1 ] +1 +2
Detected Observations
Quantiles{Def=5) Exkremes
100% Max 2.639057% 99%  2.639057 Lowest ID Highest ID
75% Q3 2.163323 958 2.5649489 0.182322{ 14147) 2.397895( 14175)
50% Med 1.88707 908 2.302585 0.5855511¢ 14020} 2.564849( 14047)
25% Q1 1.704748 102 1.481605 1.163151¢ 14000) 2.56494%( 14145)
0% Min 0.182322 5% 1.193922 1.183922( 14016} 2,639057¢ 14026}
1% 0.182322 1.223775¢( 10367} 2.639057( 14131}
Range 2.456736
03-01 0.458575
Hode 2.302585
Boxplot Normal Probability Plot
1 2.65+ T
| ! Rk
| | +4
| l EEE L
| 1 4+
A= + 2.15+ L
) 1 | e
1 o+ | E2 T2
[ - - I LR R
[P + | P
| 1.65+ AL S S
| | LAE S
| | k]
| | 44
| | ++d
| 1.15+ FXS
| ++
a |44+ =
|
|
0.65¢
I
|
!
- 0.15+ *
B et e R e L L L L L T
-2 -1 o] +1 +2



A-79

Variable=LNVALUE

N

Mean

std Dev
Skewness
Uss

o
T:Mean=0
Nem *= 0
M{Sign)
Sgn RanX
W:Normal

Stem

MHoments

49
2.327285
0.466162
-1.23999
275.8273
20.03027
34.94711

49

24.5
612.5
0.866498

Leaf

q

399
11111777
4444
666666
00BBB
o000
267
02269
1449

————dmmm b4

Sum Wgks
Sum
Vvarlance
Kurtosis
C55

5td Mean
Pr>|T|
Hum > 0
Pro>=|HI|
Pre=|§)
Pr<HW

49
114.037
0.217307
1.298365
10.43072
0.066595
0.9001
19
0,0001
0.0001
0.0001

SANWWNGD DLWR R

o

[ER N

Multiply Stem.Leaf by 10**-1

N

Mean

Std Dev
Skewness
uss

v
T:Mean=0
Num "= 0
M{5ign)
Sgn Rank
W:Normal

Stem

Mements

19
2.327285
0.466162
-1.23999
275.8273
20.03027
34.94711

49

24.5
612.5
0.0086498

Leaf

4

399
11111777
4444
GE6666
oogee
000
267
02269
1448

e et Seatlal St e

Sum Wgts
Sum
Variance
Kurtosis
Css

5td Mean
Br>|TI|
Nom > 0
Pr>=|M|
Pr>=1|5]
Pr<#

49
114.037
0.217307
1.298365
10.43072
4.0665485
0.0001
49
0.0001
0.0001
9.0001

B WL SO W

(S

N

Multiply Stem.Leaf by 10*=-1

DEPTH=Surface AMALYST

A1)l Observatlons

Quantiles{Dei=!

100% Max 2.944439
758 Q2 2.638057
50% Med 2.484507
25% 4 2.116256

0% Min 0.916291

Range 2.028148
Q3-ql 0.522802
Mode 2.564949
Boxplat
|
|
|
Fm———— +
| 1
[ JEy— -
1+ 1
| 1
B it 3
|
|
|-
|
1
1
1
[
0
0

Detected Observa
Quantiles (Def=

1008 Max 2.944429
758 Q3 2.639057
50% Med 2.484907
258 Q1 2.116256

0% Min 0.916291

Range 2.028148
03-01 0.522802
Mode 2.564949

S=Copper

EH

991 2.944439
95% 2.890372
908 2.772549
108 1.435085

Extremes

Lowest 1B Highest ID
0.916291 14010} 2.7725891( 14176)
1.163151¢ 14009} 2.833213{ 1414%5)
1.335001( 14157} 2.890372( 14102)
1
1

5% 1.335001 .410987( 14142} 2.890372¢ 14164)
1%  0.916291 .435085( 140186) 2.944439¢ 5099)
Normal Probabllity Plot
2.95+ 4 :
| g B ¥
2.75+ hres W
| ko
2.55+ ey
| LAL Y
2.35+ haLES
| LTS
2,15+ * k4
| bt =2
1.95+ ++
| e+
1.75+ +
| ++
1.55+ ++
| LR
1,35+ e *
| ++
1.15++
|
0.95+ *
-2 -1 0 +1 +2
tions
5) Extremes
99% 2.944439 Lowest ID Highest iD

95% 2.890372
90% 2.772589
10%  1.435085
5t 1.335001
k% 0.916291

0.916291( 14010) 2.7725B9( 14176
1.163151¢ 14009) 2.833213( 14145)
1.335001¢ 14157) 2Z.850372( 14102)
1.410987 ( 14142) 2.8B90372( 14164)
1.435085( 14016) 2.944439( 5099)

Normal Probability Plot
++ *
v ¥
hrwdd &
L2 2]
kg
g
PL S Ny
il 23
LERE 23
bAAL 5 1
++
hE3
o+
++

(U R———. ——t

-1 13 +1 +2



Variable=LNVALUE
Homents
N 72 Sum Wgts 72
Mean 9.523066 Sum 685.6607
Std Dev 0,.391329 Variance 0.153138
Skewvness ~1.07133 Kurtosis 1.967327
uss 6540.465 CS5 10.87283
v 4.109277 5Std Mean 0.04611%
T:Hean=0 206.4908 Pr>|T| 0, 0001
Num *= 0 72 Num > 0 32
H{Sign) 36 Pre=|M| 0.0001
Sgn Rank 1314 Pr»=|5| 0.0001
W:Norma)l  0.9331B% Pr<W 0.0010
Stem Leaf L)
102 33 2
101 36 2
100 2 1
99 125 k]
88 011555699 9
97 0011244568 10
96 00039 5
95 023355677888 12
94 0012466667 10
93 1237 4
92 033 3
91 07 2
90 7 1
49 567 3
a8 17 2
a7
13
85
84 59 2
B3
:F3
BlL & 1
e p e
Maltiply Stem.Leaf by 10**-1
Moments
N 72 Sum Wgts 72
Mean 9.523066 Sum 685,6607
Std Dev 0.391329 Variance 0.153139
Skewness  -1.07133 Kurtosls 1.967327
Uss 6540.465 C55 10.87283
cv 4.309277 Std Mean 0.046119
T:Mean=0Q 206.4908 Pr>|T) 0.0001
Num “= 0 72 Num > 0 72
M(Sign) 36 Prr=IMi 0.9001
Sgn Rank 1314 Pr>»=|5] 0,0001
W:Normal 0.933189 Pr<HW 0.0010
Stem Leaf L]
102 33 2
101 36 2
100 2 1
59 125 3
98 011555699 ]
97 0011244568 10
96 00039 5
95 023355677688 12
94 0012466667 10
93 12497 4
a2 038 3
91 07 2
90 7 1
89 567 3
88 17 2
87
:13
B
B4 59 2
83
B2
Bl 6 1
B

Multiply Stem.Leaf by 10**-1

A-80

= DEPTH=Surface ANALYSIS=Iron
All Observations

Quantiles ({Def=5) Extremes
100% Max 10.22913 99¢ 10.22910 Lowest I Highest i
5% Q3 $.772773 958 10.12663 8.1605181( 14000) 10.01602¢( 14176)
50% Med 9.568015 90% 9.908475 B.451053( 14016) 10.12663( 5053)
25% 01 9.384152 10% 8.968269 B.4929¢( 14147) 10.162¢( 5056)
0% Min 8.160518 5% 8.811354 8.811354¢ 14006) 10.22557¢( 14159}
1% 6.160518 8.874888¢ 14036) 10.22919¢ 14133)
Range 2.060669
Q3-Q1 0.38862
Mode 9.464983
Boxplet Normal Probability Plot
| 10.25+ +4* -
| | TE
1 | hd
1 | ThEdE
I I ki h
fumm— +* 1 EITT]
| | i iy
" .55+ e
] 1 | LA R 2 WY
omae— + | gt
] | hprt
| | et
| | +*+
| | Lk
| 8.495+ Y
1 et
[ ++
[++
1] | bl
|
|
* B.15+ *
+ + + + + + 1 ———4
-2 -1 0 +1 +2
Detected Observations
Quantiles (Def~5) Extremes
1008 Max 10.22919 93¢ 10.22919 Lowest In Highest ID
75% Q3 9.7127113 95% 10.12663 B.160518( 14000) 10.01682( 14176}
50% Med 9.568015 901 5.508475 B.4510531 14016) 10.12663( 5053
25% Q1 9.384152 10%  9.960263 8.4929¢( 14147} 10.162¢ 5056
0% Min 8.160518 5% 8.811354 B8.B811354( 14006} 10.22557( 14158
1% 8.160518 8.874868( 14038) 10.223919( 14133)
Range 2.068669
Q3-Q1 0.38862
Mode 9.464983
Boxplot Normal Probability Plot
i 10.25+ +4 .
! R
| i et
| ( L b
I I Wk
dm———— + | (Y221
| | | ks
[ pro— Q.55+ FahEEw
| | | LL L L L Fy
tmmm— | LR T
] 1 LAETEY
1 | bt
! | +*+
! i Ll
I 8.85+ e
i +4+
1 ++
1++
O l L ]
[
|
* B.15+ *
Forrefem et + *
-2 -1 0 +1 +2



Variable=LNVALUE
HMoments

N 66
Mean 2.7909
5td Dev 0.479356
Skewness =-0.69225
Uss 531.9695
= 17.12657
T:Mean=0 47.43528
Num “= 0 (1
M{5ign) 33
Sgn Rank 1105.5
W:Normal 0,963236

Sum Wgts
Sum
Varliance
Kurtosis
Css

Std Mean
Pr>|T|
Num > O
Pr>=IM}
Pr>=|§|
Pr<W

Stem Leat
36 4
35 0688
34 337
33 037
32 66

8
0000044999
4444
3399999
111177
4444

66666
38808

00

089

16

20 7

19 3

11 3

e ———f

66
184.72T4
0.229782
1.334204
14.83583
9.058005

0.0001

0.0001
0.0001
0.1242

[=

HHEMNWROWMAS-JE O N LW S

Multiply Stem.Leaf by 10**-1

Moments

N 66
Mean 2.7969
Std Dev 0.4793%6
Skewness -0.69225
uss 531.9695
cv 17.12857
T:Mean=0 47.43528
Num ~= § 66
M (Sign) 13
Sgn Rank 1105.5
HW:Normal 0.863236

Sum Wgts
Sum
Variance
Kurtosis
Cs5

Std Mean
Pr>|T|
Hum > @
Pro>=|M|
Pr»=[5§|
PI<W

Leaf
36 4
Q688
337
037
(13

-}
0000044999
4444
3399999
111177
4444
66666
gsees
oo

o0g3

36

———mpmm—e— et
by 20%*-1

+
Multiply Stem.Leaf

66
164.7274
0.229782
1.334204
14.93583
0.059005

0.0001

66
6.o00)
0.0001
0.1242

-

HENWRNOAA s ORNWLL LT

—=mmmmmmm—————wmme------u- DEPTHeSurface ANALYSIS=Lead

Quantiles(Def=5) Extremes
100% Max 3.637506 998 3.637586 Lowest ID Highest ID
75% Q3 3.091042 95% 3.555348 1.131402¢ 5114) 3.496508( 14103)
508 Med 2.861793 90% 3.433987 1.629241(  14157) 3.555348( 5087)
25% Q1 2.564949 10%  2.197225 1.931521¢ 14010} 3.583515{( 5040)
0% Min 1.131402 58 2.066863 2.066B63( 14142) 3.5B3519( 5103)
1¢ 1.131402 2.128232( 10367} 3.637506( 5093)
Range 2.506184
Q3-01 0.526093
Mode 2.484907
Baxplot Normal Probability Plot
| 3.65+ ++ *
! | b
I | EES 2]
1 | -
l ’ d
| 3.15+ +*
F———— + | Lk
| | | bl
[P a— | hwd gy
| f | it
| | 2,65+ .
f——— e + t e
| l ek
I I kg
l I L L]
| 2.15+ o
t 1 i 2
1 i *+
[ ++
| ++
o] 1.65+4++ ¢
|
|
|
0 1.15+ *
+ + + B s St J
-2 -1 13 +1 +2
Detected Observations
Quantiles{Def=5) Extremes
100% Max 3.637586 99% 3,6375B6 Lowest 1D Highest D
758 Q3 3.09:042 958 3.5553448 1.131402( 5114} 3.496508( 14103)
50% Med 2.861793 90% 3.433987 1.629241( 14157) 3.555346{ 5087)
258 Q1 2.564949 10%  2.197225 1.931521( 14010) 3.583519( 5040)
0% Min 1.131402 5% 2.0660863 2.066863( 14142) 3.583518( 5103}
1% 1.1314¢2 2.128232( 10367) 3.637586( 5093}
Range 2.506184
Q3-Q1 0.526092
Mode 2.484907
Boxplot Normal Probabllity Plot
| 3.65+ ++ +
| ] T
I r akhh
| | e+
! | i
1 3.15+ +
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i I I LR 22
P { LTS
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A-81

All Okservations




Variable=LNVALUE

Moments

N 75
HMean 7.22:3
5td Dev 0.652882
Skewness 0.348415
Uss 3842.664
cv 9.039806
T:Mean=0  95,80133
Num *= 0 75
MiSign) 37.5
Sgn Rank 1425
W:Normal D.9646080

B4 137
9

20 130
78 1163
76 78

74 50003

Sum Wgts
Sum
Variance
Kurtosis
Css

S5td Mean
Pr>|T|
Num > 0
Pro>=IM|
Pr>=|S]|
Pr<W

72 00479112347680669
70 20001255566686099

68 42231319

66 346712339
64 16

62 25

60 279

58 8

54 5

e mm——————

15
541.6725
0.426255
0.933293
31.54285
0,075388

0,0001

15
0.0001
0.0001
0.1124

-
P *

FunNMBOs L W W

=

Multiply Stem.Leaf by 10%¢-1

Moments

N 74
Mean 7.218608
Std Dev 0.65655
Skewness 0.363756
uss 3887.481
v 5,085238
T:Mean=0 94.58054
Num *= 0 4
H(5ign} 37
Sgn Rank 1387.5
W:Normal 0.963819

Leaf
2
88 5

84 137
B2 o

B0 130
78 1163
76 78
74 5003

S5um Wgts
Sum
Variance
Kurtosis
€55

5td Mean
Pr>TI
Hum > O
Pr>=[M[
Pr>=|St
PE<H

72 0047911234789882
70 2009012555688899

68 422339

66 346712339
64 16

62 25

60 279

58 8§

54 5

————tm—e
Mulbiply Stem.Leaf by 1

————m———

74
534.177
0.431057
0.908413
31.46718
0.076322
0.0001
4
0.0001
¢.0002
0.1041

#
1
1

Ll
HWNMRN OGBS W W

[=

+
oev-1

A-82

DEPTH=Surface ANALYSIS=Magnesium

All oObservaticns

Quantiles{Def=5)

100% Max 9.017968 998 9,.017968
75% Q3 7.495542 95% 9.525161
50% Med 7.185387 90%  8.02617
258 Q1 6.B41615 108 6.53323

0% Min 5.549076 5% 6.073045
1% 5.545%076

Range 3.4668092

a3-01 0.653926

Mode 7.098376

Boxplot

0 9.1+

o I
1
!
|
|
|
)
|

7.3+

!
|
|
|
|
I
| +i+
| +++

0 5.5++%
m————

-2
Detected Observations
Quantilas (Def=5)

100% Hax 9.0179&8 99% 9.017966
75% Q3 7.45008 95% 8.525161
50% Med 7.181585 808 8.02617
251 Q1 6.B41615 108 6.51323

0% Min 5.545076 58 6.073045
1% 5.549076

Range 3.468892

Q3-Q1 0.608464

Hode 7.098376

Boxplot

0 9.1+

0
!
|
|
|
1
]

7.3+

|
|
|
|
!
|
| +*t
| +++

[ R
tmm——pmm-

-2

Extremes
Lowest ID Highest ID
5.549076¢ 14147) B8.513185( 14000)
5.9839361 14157) 9.5251611 14020}
6.02344381 14142} B.571681( 14102)
6.073045( 14164} 8.954157¢( 14016}
6.09131 ( 5084} 9,017968¢ 14167)
Normal Probability Plot
N
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e
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P
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EAE]
e
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-1 0 +1 +2
Extremes
Lowest 1D Highest 1D
5.549076( 14147) 8.513185¢( 14000
5.983936¢ 14157) 6.525161( 14020}
6.023448( 14142y B.571601( 14102)
6.073045¢( 14164) B.954157¢ 14016)
6,09131¢ 5084) 9.0173968( 14167)
Normal Probability Plot
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A-83

- DEPTH=5urface ANALYSIS=Manganese

All tbserxvaticons
Variable=LNVALUE

N

Hean

Std Dev
Skewness
uss

cv
T:Mean=0
Nuom ~= 0
H{Sign)
5gn Rank
W:Normal

Homents

15
5.523466
0.679201
=-0.50429
2665.696
11.46627
75.52806

75

37.5
1425
0.972153

Leaf
0

244645
0491267
02345799
03363808
04456608656
04889001789
5607888
2346779

45

60

3

7

2

B

Sum Wgts
Sum
Variance
Kurtosis
(o1

5td Mean
Pr>|T)
Num > 0
Pr>=]H4]
Pr>=|S5|
Pr<H

15
444.26
0.461314
3.004363
34.13722
0.078427
0.0001

0.0001
0,0001
D.2889

=

[y
HFruoNdoEoo®@-on -

Hultiply Stem.Leaf by 10%%-1

N

Mean
5td Dev
Skewness
uss

cv
T:Mean=0
Num ~= 0
M{Sign)
Sgn Rank
W:Normal

Moments

RE
5.914718
0.679569
-0.48303

2622.52
11.48946
74.87149
M

ar
1387.5
0.571503

Leaf
0

3
66

244685
049126
02345759
03369909
0445668856
048895001789
5607886
2348779

45

60

3

7

2

rmmmpmm——e———f————}

Sum Hgts
Sum
Variance
Kurtosis
Cs5

5td Mean
Pr>iTI
Wum > 0O
Pr>=|M|
Pr>»=|5|
Pr<w

4
437.6891
0.461814
3.040387
33.71241
¢.078998

0.0001

74
0.0001
0.0001
0.2855

]
1

[

o bt
HPERNNYSR OB OO

MHultiply Stem.Leaf by 10**-1

1008 Max
5% Q3
50% Med
25% Q1

0% Min

Range
Q3-a1
Mode

Boxplot
[+

100% Max
75 Q3
501 Med
25% gl

0% Min

Range
Q3-01
Mode

Quantiles{Def=5)

7.901007
6.390241
5.857931

5.57973
3.2108876

958

5%

0%

10%
5%
1e

4.602131

0.B810511

5.58349¢6

-
w
S

[x
[

Detected Observations
Quantiles (Def=5)

7.901007
6,368187

997
958

5.857933
5.57973
3.21087¢

4.682121
0.78B457
5.583496

90%
10%
5%
1%

-3
o

[X
[x

7.901007
7.056175
€.641182

5.32301
4.858812
3.218876

+
+
+

+

+

*

-

Lowest
3.216876(
4.574711¢
4.7273BB |
4.859812(

4.897841{

Extremes

1D Highest
14166) 6.7546041(
14147} 7.056175(
14020} 7.162397¢
14013} 7.279319¢
5056) 7.901007(

Normal Probakility Plot
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ey
hwaa g
“ibt

phg

-
-
+

s

+++
R
"k
ik
LR 2
L2

-2

7.991007
7.056175
6.641182

5.32301
4.858012
2.218676

f—— e e e ————— —

Lowest
3.218876{
4.5747114
4.727368¢
4.859812¢

4.89784(

Extremes

D Highest
14166} 6.754604(

14147)
14020)
14013)

7.056175¢
7.162397(
7.2793138(

5056) 7.901007{

i
5096)
14158}
5087)
14175)
14131}

In
5096)
14158)
5087}
14175}
14131}

Normal Probability Plot

+
'
P
i
1
1
1
1
4
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A-84

Atl Observations

100% Max
758 Q3
508 Med
2548 Q1

0% Min

Range

03-01
Hode

Boxp.
-

Cuantiles (Def=3)

-1.10866
-2.20727
=2.30259
-2.30259
-3.77226

2.663599

0.69531
-2.3025%

lot

0,

DEPTH=Surface ANALYSIS=Mercury

Variable=LNVALUE
Homents
N 73 Sum Wgts 73
Mean -2.22756 Sum -162.612
std Dev 0.291141 Vvariance 0.084763
Skewness -0.63385 Kurtosis 13.3588
Uss 368.3312 CSS 6.102855
v -13.07 5td Mean 0.0340%7e
T:Hean=0 -65.3713 Pr>ITI 0.0001
Num ~= Q 73 Num > 0 [}
HM{5ign) =36.5 Pre=|M| 0.0001
Sgn Rank =-1350.5 Pr»=|SI 0.0001
W:Normal 0.66318 Pr<W 0.0001
Histogram #
=1.14++ 1
Al 4
i 3
.iiiii g
'.i‘*iiiibttt'"i-iiiiiﬁitiﬁ 53
¥ 1
o 1
=3. 7+ 1
* may represent up te 2 counts
Moments
N 10 Sum Wgts 10
Mean -1.9046% Sum -19.0469
5td Dev 0.40517 variance 0.164163
Skewness 0.648912 Kurtosis -0.14185
uss 37.75597 Css 1.477463
cv -21.2722 5td Hean 0.128126
T:Mean=0 -14.8658 Pr>|TI 0.0001
Num ~= 0 10 Num > O 0
M(5ign} =5 Pro={H| 0.0020
Sgn Rank ~27.5 Prr=|5| 0.0020
WiNormal 0.872423 Pr<W 0.1019
Stem Leaf []
-10 1 1
-12
-14
=16 111 3
-18 00 2
~20
-22 0000 q
—mmmpmm——— e

Multiply Stem.Leaf by 10%*-1

-ttt

Detected Observatiens

100% Max
75% Q3
50% Med
25% Q1

0% Min

Range

Q3-q1
Hode

Boxplot

Quantiles {Def=5)

-1.10866
-1,80944
-1.B9712
-2.30259
-2.3025%

1.193922
0.693147
-2.30259

Extremes
95% -1.10866 Lowest ID Highest b
958 ~1.60944 =3.77226(1 10367} -1.7148¢ 5050}
90% -1.96611 -2,65926( 5127 -1.60944¢ 14100}
10% -2.30259 -2.525731 14010} -1.60944( 14101}
5% ~2.3025% ~2.30259( 14176} =1.60944¢( 14167)
8 -3.77226 -2.3025%9{ 14175} -1.108B66¢ 14041}
Normal Probability Plot
-1l.1+ -
|
| +tE
| Yy
| i bbbt
| FhbtbpihE &
1 [y AL e s s Rl L i R Y
3 * Frbtbtd
I Frbdbbbd
|++++++
l
|
!
3.7+
-2 -1 0 +1 +2
Extremes
99% -1.10866 Lowest 0 Highest ID
95% ~-1.10866 -2.30259¢ 14141) -1.89712¢ 14040)
90% -1.35%905 ~-2.30259¢( 14104) -1.7148¢( 5050)
10% -2.3025% =2.302559( 14103) -1.60944¢{ 14100}
5% -2.30259 -~2.30259( 14102} -1.60944¢ 14101}
1% -2.30259 -1.89712( 14040} -1.10866¢ 14041}
Normal Probability Plet
=1.14 *odtt
| et
| kbt
-1.7+ ERL T L]
| EAE AL
| b+t
2.3+ LR 2 E
Fom b m—— + + +
-2 -1 0 +1 +2



A-85

Variablew~LNVALUE
Moments
N 48 Sum Hgts 48
Mean 2.509847 Sum 120.4727
Std Dev 0.346666 Variance 0,120177
Skewness =-0.606%4 Kurtosis -0.185
uss 308.0162 CSS 5.648333
cv 13.812249 5Sktd Mean 0.050037
T:Mean=0 50.15989 Pr>|T| 0.0001
Num 4= @ 48 MNum > 0 48
H{5ign) 24 Pr>o|M) 0.0001
5gn Rank 588 Prrels| 0.0001
W:Normal 0.92B138 Pr<w 0.007]
Stem Leaf #
30 0444 4
29
28 338 3
27 11111117777 11
26 44444444 ]
25 666 3
24 00888 5
23 0 1
22 047 3
21 037 3
20 144 3
19 0 1
18 6 1
17 6 1
16 5 1
——m— e m——t
Multiply Stem.Leaf by 10+%+-1
Moments
R 45 Sum Wgts 45
Mean 2.536423 Sum 114.139
5td Dev 0.33825 Variance 0.114413
Skewness -0.83925 Kurtosis 0.2249701
Uss 294,533 Css 5.034179
cv 12.33572 5Std Mean 0,050423
T:Hean=0 50.30254 Pr>|TI 0.0001
Num "= D 45 Num > 0 45
M{Sign) 22.5 Pro=|IM[ 0.0001
Sgn Rank 517.5 Pr»=l5| 0.0001
W:Normal 0.916327 Pr<H 0.0032
Stem Leaf (]
30 0444 |
2%
28 339 3
27 11111117777 11
26 44444444 ]
25 b66 3
24 008BB 5
23
22 047 3
21 03 2
20 144 3
19 9 1
18
17 6 1
16 & 1
B et EL LDt

Hultiply Stem.Leaf by 10**-1

All ahservations

DEPTH=Surface ANALYSIS=Nickel

Quantiles {Def=5) Extremes
100% Max 32.044522 99% 3,044522 Lowest D Highest e
758 Q3 2.70805 958 3.044522 1.6486591 14000} 2.890372¢ 14175}
50% Med 2.633057 a0k 2.850372 1.757858( 14010) 2.995732( 14158}
259 Q1  2.256418 108 2.014903 1.856299 ¢ 14036) 3.044522( 14003)
0% Min 1.648659 5% 1.856298 1.902108¢( 14016} 3.044522( 14159
1% 1.64B659 2.014903( 141423 3.044522¢ 14178)
Range 1.395864
Q3-01 0.451632
Hode 2.639057
Boxplot Normal Probability Plot
1 3.05+ +EpY ¥
1 I 4
t i s
f———— + 1 AhEEEE d
Fmmasan . ( dhd gy
1+ 1 | s
| I | **
| I 2.35+ ey
fmm——— + 1 ¥
| | PR
| | bk
| | +++14
i | +HE *
I 1 +++ *
| 1.65+++ *
+ + + + Fem——t
=2 -1 +1 +2
Detected Obgervations
{Quantiles (Def=5) Extremes
100% Hax 3.044522 95% 3.044522 Lowest D Highest ID
758 Q3 2.70805 958 3.044522 1.64B659( 14000} 2.890372( 14175}
508 Med 2.639057 90% 2.890372 1.757858( 14010} 2.995732¢( 14158}
258 Q1  2.397B95 10%  2.04122 1.902108( 140186) 3.Q44522( 14003}
0% Min 1.648659 5% 1.902108 2.014903( 14142) 3.044522¢ 14159)
1% 1.64865%9 2.04122( 14130) 3.044522{( 14176
Range 1.395864
Q3-Q1 0.310155
Mode 2.639057
Boxplot Hormal Probability Plot
| 3.05+ P
| 1 +++1
] 1 e
. + 1 LTI
[ i hhhwwyy
1+ | LT RE
dmm———t | LaE
i 2.35+ el
! | e
| ] R
| | >
0 | ++*
1 4+
[ | +++ *
1] 1.65++ *
+ + + + oy
-2 -1 0 +1 +2



Variable=LNVALUE
Moments
N 74 5um Wgts
Hean 6.178851 Sum
Std Dev 0.466991 Variance
Skewness =0.43736 Kurtesis
Uss 2841.107 CS5
cv 7.557686 Std Mean
T:Mean=0 113.8192 Pr>ITI
Num *= 0 74 Num > O
H(Sign) 37 Pr»a=|M|
5gn Rank 1387.5 Pr>=is5|
W:Normal  0.970523 Pr<W
Stem Leaf
4 3
72
70 3
68 48
66 013360149
64 017914%
62 1223445600122245785
60 0112235666801369
58 79123457
56 2309
54 5
52 9878
50
48 6
46 0
e —
Multiply Stem.Leaf by 1
Homents
N 59 Som Hgts
Hean 6.27475 Sum
Std Dev 0.421423 Variance
Skewness ~0.31427 Kurtosis
uUss 2333.277 Css
[s2'3 6.716178 5td Mean
T:Mean=0 114.3678 Pr>|T|
Nom “~= 0 59 Hum > 9
M{sign) 28.5 Pr>=IMl
Sgn Rank BB5 Pr»a)s)
W:Normal 0.967734 Pr<w
Stem Leaf
74 3
12
70 3
68 48
66 01336049
64 0179149
62 122344560012224578%
60 0356801369
58 791234
56 39
54
52 67
50
48 6

T4
457.235
0.21B0B

1.762248
15.91985
0.054287
0.0001
74
0.000]
0.0001
0.2438

B ADARWNONE H®

-

+
ger-1

58
370.2102
0.177598
2.520496
10.30066
0.054865

9.90001

59
0.0001
9.0001
0.2494

L]
1

e
[ ] Noowon -

-

Multiply Stem.Leaf by 10**-1

All Observations

100% Max
75% Q3
50% Med
25% Q1

0% Min

Range

03-ql
Mode

Boxplot
1]

A-86

DEPTH=Surface ANALYSIS=FPotassium

Quantiles (Defab)
7.533694 99%
6.40689 958
6.221579 908
5.971262 108
4.70048 S8
1%
2.6833213
0.435638
4.70048
7.5
6.1
4.7

Detected Cbservations

100% Max
75% @3
50% Med
25% Q1

0% Min

Range
Q3-01
HMode

Boxplot
[}

Cuantiles (Def=5)
7.533694 991
6.510259 958
6.298949 90%
6.06145% 108
4.859812 58

1%
2,673881
0.448801
4.859912

7.5

4.9

Extremes
7.533654 Lowest D Highest ID
6.B836405 4.70048¢( 14147} 6.790097( 14176)
6.703188 4.85%812¢( 5050) 6.83P405¢( 14016}
5.61677T1 5.293305¢ 14019} 6.975414¢( 14167)
5.361292 5.361292 14157) 7.130899( 5103
4.70048 5.370638B1{ 14164) 7.533694( 14165)
Normal Prokability Plot
+ N
| +htE
| ++4+
| EETa L]
| PR
| bk
I AR LA RL LX)
+ akk gy
| [EEL LTS
| ARy
1 4T
| P
1+++++
] a
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+ + + t=m=—t *
-2 -1 0 +1 +2
Extremes
7.533694 Lowest D Highest in
6.975414 4.859812( 5050) 6.790097{ 14176}
6.740519 5.361252( 14157} 6.830405( 14016}
5.866460 5.370638 ( 14164} 6.975414¢ 14167}
5.370638 5.627621 ( 14029) 7.130899( 5103}
4.859612 5.768996( 14044} 7.5336941{ 14165}
Normal Probability Plet
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| ++++
| +¥44+
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| FTSLiIrs]
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| dheeugy
| X TTX
| +F R
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|
*
+ + + + + + + + + ——
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Variable<LNVALUE

]

Mean

std Dev
Skewness
uss

cv
T:Mean=0
Num ~= 0
M(i5ign)
Sgn Rank
W:Normal

Stem

Moments

66
=-1.26089
0.688458
0.008496
135.7378
-54.6000

-14.079
(13

=33
-1105.5
0.85696

Leaf

-0 2

-1
-2
-3
~4
-5
-6
-7
-8
-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

522222
660

]
995995
3ll
422900
372

Sum Hgts
Sum

Variance
Kurtosis
C55

Std Mean
Pr>|T|
Num > 0
Pra>=|M|
Pr>=|5|
Pr<w®

22222222222

111111

Multiply Stem,Leaf by 1

N

Mean
Std Dev
Skewness
uss

cy
T:Mean=0
Num ~= O
M(Sign)
Sgh Rank
W:Normal

Stem
-0

HMoments

20
=0.91511
0.456938
-0.04448

20.8625
-49.7151
-8.99552

20

-19
-145
0.977457

Leaf

320
BBBBTTT7
321110
965

e mm g m———————

Sum Wgrs
Sum
Variance
Kurtoesis
Cs55

5td Mean
Pr>ITI]
Bum > @
Pro=|M]|
Pro=|5|
Pr<w

66
=-83.2187
0.473871
-1.32413
30.8081)
0.084743

o,o0001
o0

0.0001
0.0001
0.0001

¥
b3

N2 WMNRMMNORFWHNWO - oo

=
-

+
ore-l

20
=-1B8.3823
0.208733
0,004336
3.967072
0.192175

0.0001

0.0001
0.0001
0.68810

W ow=

A-87

DEPTH=Surface ANALYSIS=Selenium

All ¢bservations

\

Quantiles{Def=5} Extremes
100t Max -0.0202 998  -0.0202 Lowest 1D Highest ip
75% Q3 -0,69315 95% -0.22314 ~2.20727¢( 14164) -0.22314¢ 5096
50% Med -1.20397 90% -0.24846 =2.207271( 14159) ~-0.22314( 5099)
25% Q1 -2.12026 108 -2.12026 -2.20727¢( 14157) =-0.22314( 5103)
0% Min -2.20727 5% =2.20727 =2.20727( 14147) -0.22314¢ 5105}
1% -2.20727 =2.20727( 14143) ~0.0202{ 14090}
Range z2.187072
Q3-01 1.427116
Hode ~-2.12026
Boxplet Normal Probability Plot
1 -0.05+ *
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| | +
| | 4
m———— + I -
I I I LR L FS
| | | b
1 | 1 bt 2
I | | 4+
| | -1.15+ 4
| I £ 2l
| | | b
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I | 1 b
[ | | + *
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+—————— + I ko h
I _2'25+ - * & AW
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Detected Observations
Quantilas (Def=5) Extremes
100% Max -0.0202 a9y -0.0202 Lowest D Highest ID
75% Q3 -0.68315 95% -0.12167 -1.83258¢( 14100) -0.69315( 14032)
50% Med -0.B224B 0% -0.26212 -1.60944( 14132) -0.653583( 14169}
25% @1 -1.1717 108 -1.56178 =1.51413{ 14141} =-0.30111¢ 14006}
0% Min -1.83258 5% =1.72101 =-1.34707¢{ 14133} -0.22314¢ 5090
1% -1.83258 -1.20397¢ 14026} -0.0202¢ 14050}
Range 1.812379
Q3=-01 0.478556
Mode -0.79851
Boxplot Normal Prokability Plot
| -0.25+ ERESSETE L]
gt I AL A LTS IR So A
o= + | tHirpRbpeny
| =1, 75+ HHttvardaty ¥
+= + + 4= b= gmn + +

=2

-1 0 +1



Variable=LRVALUE
Meoments
N 61 Sum Wgts
Mean 9.327486 Sum
std Dev 0.426833 Variance
Skewness -0.64028 Kurtosils
uss 17.47328 €SS
oV 130.3362 Std Mean
T:Mean=0 5.992388 Pr>|TI
Num "= Q 60 Num > 0
Mi{Sign) 17 Prr»=|M|
Sgn Rank 652 Pr>»=|5§]|
W:Normal 0.907542 Pr<®
Stem Leaf
B8 3333233312
7 44449999
6 444
5 3399
4 1127777
34
2 6666
1 00BBEBEBBBBA
co
-0 544
-1 944
=2 9
-3
-4 98B0
=51
-6 3
-7 1

61
19.97667
0.182187
-0.38163

1¢.5312
0.05465
0.0001
47
0.0c01
0.0001
0.9001

an
MWWHR LN S el

e

Multiply Stem.Leaf by 10%+-1

N

Mean

Std pev
Skewness
uss

o
T:Mean=0
Num “= 0
Mi{sign)
Sgn Rank
W:Normal

Stem

HFNWan o

Homents

24
0.506451
0.212716
0.087752
7.196524
42.00)25
11.66309

29

12

150
0.9346892

Leaf
333

59

444

339
1117777
4

66
gaa

e m—— e —— =}

Sum Wats
Sum
variance
Kurtosis
C85

5td Mean
Pr>|T|
Num > O
Pro=|M|
Pr>a|5|
Pr<W

24
12.15482
0.045248
-0.97658
1.040704

0.04342
0.0001
24
0.000]1
0.0001
0.1274

WRHJWWNWE

Multiply Stem.Leaf by 10++-1

===« DEPTH=Surface ANALYSIS=Silver

A-88

All Observations

Quantiles{Def=5} Extremes
100% Max 0.832909 99% 0.832909 Lowest iD Highest b
758 Q3 0.741537 958 0.83230% =-0.71335¢ 14032) 0.832909¢( 5096)
50% Med 0.405465 908 0,832909 -0.63488¢( 14033} 0.832909( 5099}
258 Q1 0.09531 108 =0.28768 -0.51083¢( 14010} 0.832903( 5103
% Min -0.71335 5%  -0.4943 -0.4943¢ 14036) 0.832909( 5105
1% -0.71335 -0.47804( 14016) 0.832909( 5114
Range 1.546259
o3-01 0.646627
Hode 0.182322
Boxplot Normal Probability Plot
| 0.85+ CT T BT -
fm—— + 1 AL TS
| | | it
| | | et b
[ ep—— z | .‘.f+
I+ 1 | *+
] I | il
o + ] (AR LR}
| 0.05+ i
| 1 4%+
I I £ 3
! | 41
| | 44
1 | P
1 | ++
1 | +++ >
[ ~0.75++ +
=2 -1 0 +1 +2
Detected Observations
Quantiles (Def=5) Extremes
100% Max 0.8329089 93% 0.832909 Lowest iDp Highest D
75% Q3 0.641954 9%% 0.832909 0.182322( 14157) 0.788457( 14101)
50% Med 0.470004 908 0.B3290% 0.182322( 14103} 0.788457{ 14165}
25% Q1 0.370969 108 0.182322 0.1B2322( 14102} 0.B32509{ 5058)
0% Min 0.182322 5% 0.182322 0,262364 ( 14156} 0.832909¢ 5084}
1% 0.182322 0.262364{ 141300) 0.832909¢ 5090}
Range 0.650588
Q3-01 0.270885
Mode 0.470004
Boxplot Normal Probability Plot
| 0.85+ * phpppw
I 1 kgt
pmm———— + [ h Ry
[ | iy
Y H | e
+———— + | ++E+
! | FHper
| 0.15+ [E L I
+ + -4 + +
=2 =1 0 +1 +2



A-89

DEPTH=5urface ANALYSISwSod

All Cbservations

Quantiles (Def=5)

1008 Hax 5.840642 EELY
5% Q3 4.70953 958
50% Med 4.26268 S0%
258 Q1 3.812023 10%

0% Min 3.218876 58
1%

Range 2.621766

Q3-q1 0.797507

Hode 3,912023

Boxplst
| 5.9
I
I
1
1
1
Hm——— +
1 |
P
| |
Fm———— +
|
1
| 3.2

Detected Cbservations

Quantiles (Def=5)

Variable=LNVALUE
Homents
N 73  Sum Wgts 73
Mean 4.330816 Sum 316.1495
Std Dev 0.61410¢2 vVariance 0.377121
Skewness 0.683652 Kurtosis 0.068815
uss 1396.338 CSS 27.15273
cv 14.17982 Std Mean 0.071B75
T:Mean=0 60.25466 Pr>|T| 0.90001
Num ~= 0 73 Nom > 9 73
Misign) 36,5 Pr>=|H| 0,000]1
Sgn Rank 1350.5 Pr»=|s| 0.0001
W:Normal  0.942598 Pr<w 0.0044
Stem Leaf ¥
50 4 1
56 246 3
54 25 2
52 128 3
50 6 1
48 1462 '
16 1512458 7
44 1238 4
42 5668223466699 13
40 33613336777 11
38 1111111377 10
36 1911668 7
34 37388 5
32 26 2
B e e
Multiply Stem.Leaf by 10%*-1
Moments
N 54 Sum Wgts 54
Mean 4.400287 Sum 237.6155
5td pev 0.609439 Varlance 0.37141
Skewness 0.654642 Kuartesis =0.09923
uss 1065.261 CS55 19.68474
cv 13.84988 Std Hean 0.082934
T:H¥ean=0 53.05801 Pr>|T| 0.0001
Num "= 0 54 Num > 0 54
M{Sign) 27 Pr>=|Mi 0.000)
Sqn Rank 742.5 Pr>=I51 0.000L
W:Normal  0.343043 Pr<w 0.0205
Stem Leaf ¥
58 4 1
56 24 2
54 25 2
52 128 3
50 & 1
48 14862 4
46 258 3
44 238 3
42 566822346809 12
40 36133367 8
38 1111377 7
36 11668 S
34 73 2
32 2 1
B s el ]

Multiply Stem.Leaf by 10+%¢=]

100% Max 5.840642 99%
75% Q2 4.779123 95%
508 Med 4.297077 908
25% Q1 3.870292 10%

0% Min 3.218876 5%
1%

Range 2.62)766

Q3-Q1 0.808832

Made 3.912023

Boxplot
] 5.9
[
|
|
|
|
fm———— +
I+ |
| T T—— -
| |
dmm—— +
|
|
| 3.3

ium bealabhebitis
Extremes
5.840642 Lowest ID Highest ID
5.624018 3.218876¢ 14147) 5.55296( 14166}
5.32301 3.2568097¢ 14131) 5.624018¢( 14040)
3.610918 3.433987¢§ 14132) 5.743003( 5038)
3.465736 3.465736¢( 14157) 5.758902( 5127)
3.2168876 3.526361¢ 5£114) 5.840642( 14041)
Normal Probability Plot
+ -+
| AL E )
| LA 2 2
| A 2 2
| it
] Y LA
H R
] L2 ol
| P
| PR AL L)
| L2 R
I ke
) v ey
+ & * 4
+ o —mpmm——t
-2 -1 0 +1 +2
Extremes
5.840642 Lowest ID Highest D
5.624018 3.218876¢ 14147) 5.420535( 10367)
5.384485 3.46857386( 14157) S5.55296( 14166)
3.7612 3.526361¢ 5114) 5.624018¢( 14040)
3.526361 3.713572¢ 14164) 5.743003( 5096
3.218876 3.713572¢ 5099) 5.840642( 14041)
Normal Prabability Pletb
+ LET
1 + kit
1 LA £ 2
1 whdgg g
1 S
l kb
| EEL A
| Ee
| R RE R
| AALE 2 S
| LN
| gy
| * gy
+ +4++
e Lt EEE et EEEEEY.
-2 -1 0 +1 +2




A-90

DEPTH=Surface ANALYSIS=Thal

Multiply Stem.Leaf by 10%*-1

Variable=LNVALUE
Moments
N 35 Sum Wgts as
Mean -1.35488 Sum -47.4244
Std Dev 0.175801 Variance 0.030906
Skewness ' 1.887321 HKurtosls  3.029286
uUss 65.31013 CsS 1.050807
cv -12.9744 Std Mean 0.029716
T:Mganal -45.598 Pr>|T| 0.0001
Num "= 0 35 Bum > O 0
M(sign) -17.5 Pr>=|M] 0.0001
5gn Rank ~315 Pr»=]|s5| 0,000]
W:Normal 0.747673 Pr<W 0.0001
Stem Leaf #
-8 2 1
-8 7 1
-9
-9 9 1
-10 2 1
~10
-11
-11
-12 40 2
=12 717 2
-13
-13 999998955 ]
=14 3333333 7
=14 777771717 7
-15 1111 q
e mm————— et
Multiply Stem.Leaf by 10+**-1
Moments
N 10 Sum Wgts 10
Hean -1.17902 Sum ~11.73902
Std Dev 0.209571 Variance 0.04332
Skewness 0.875183 Kurtosis ~0.75563
uss 14.2961 CSS 0.395281
cv -17.7751 &5td Mean  0.066272
T:Mean=0 -17.7905 Pr>|TI 0.000]
Num ~= @ 10 Num > 0 o
M(sign) =5 Pr>=|M| 0.0020
Sgn Rank -27.5 Pr>m|S| 0.0020
W:Normal  0.B56007 Pr<dW 0.0658
Stem Leaf 4
-8 72 2
-3 8 1
-10
-1
-12 7740 4
=13 995 3
e e S

All Observations

lium ~-

Guantiles [Def=5) Extremes
100% Max -0.82098 958 -0.82098 Lowest ID Highest ID
75% Q3 -1.34707 958 -0.8675 -1.51413¢ 14159) -1.203871( 14133)
50% Med -1.42712 908 -1.02165 =1.51413( 14157} =-1.02165( 10367}
25% QL  ~-1.46968 108 -1.51413 =1.51413( 14147} ~0.99425( 14090}
0% Min =-1.51413 5% -1.51413 -1.51413¢ 14101} -0.8675¢( 14175}
1%t -1.51413 -1.46360¢( 14156} -0,B20987( 14178)
Range 0.693147
G3-01 0.122602
Mode -1.46968
Boxplot Normal Prebability Plot
. -0.0825+ -
*
| ++
4] | . (22
0 | * +++
M | +++
| +++
-1.175+ Rl
1 ++4 wd
1 A
3 K E
I ey e
| P
| F 2222 d T
| -1.525+ * L
+e==—t + + + +
-2 -1 +1 +2
Detected Observations
Quantiles (Def=ab) Extremes
100% Max -0.82093 99% -0.82030 Lowest ID Highest io
75% Q3 -0.99425 95% ~0.B62098 -1.38629( 14169} =-1.23787¢ 14149}
50% Med ~1.25542 908 -0.84424 =1.3862%{ 14148} -1.20397¢( 14133}
25% Q1 ~1.34707 108 -1.38629 -1.34707{ 5127) -0.99425¢( 14090
0% Min -1.3862% 5% =1.38629 -1.27297{ 14168) =-0.B675( 14175
1% -1.38629 -1.27297{ 14164) -0.82098¢( 14176)
Range 0.565314
Q3-01 0.352821
Made -1.3B629
Boxplot Normal Probability Plot
| ~0.B5+ + +hptd
Fm————— + 1 LEETE T
1 | | R RS
[+ 1 1 bt
W e * 1 FLFEY I
Fm——— + -1.35+ HETE
-2 -1 o +1 +2



A-91

mmm————— === DEPTH=Surface ANALYSIS=¥anadium ———

All Cbservations

Variable=LNVALUE
Homents Quantiles (Def=5) Extremes
N 71 Sum Wgts 71 1008 Max 3.637586 998  3.637586 Lowest ID Highest ID
Mean 2,980951 Sum 211.6475 758 @3 3.295837 95% 3.583519 0.832909¢ 14147) 3.555348¢ 14175}
5td Dev 0.575861 Variance 0.331615 50% Med 3.091042 901 3.465736 0.832909¢ 14040) 3.583519¢ 14100}
Skewness -2.24788 Kurtosis 5.730848 25% Q1 2.890372 108  2.484907 1.098612¢ 14041) 3.610918{ 14176
Uss 654.1239 CSS 23,21307 0% Min 0.832909 5% 1.526056 1.526056¢ 14016) 3.637586( 5103
cv 18.31801 sStd Mean 0.068342 1% ©.632909 1.987874¢ 14006) 3.637586( 14169
T:Mean=0  43.61809 FPr>|TI 9.0001 Range 2.804677
Num *= 0 71 HNum > 0 71 Q3-Ql1 0.405465
M (Sign) 35.5 Pr>=|M| 0.000] Hode 3.044522
Sgn Rank 1278 FPra=|5| 0.0001
W:Normal 0.76305 Pr<w 0.0001
Stem Legaf L Boxplot Normal Probability Plot
36 144 3 | 3.7 b+ *
34 003770368 9 1 | EERA bbb
32 2222666000000377 16 i kk Rk
30 0004444449933994BEEE 20 1 hmkkwdy
28 039999444 k| ] hkkk gy
26 4177 4 7 | e ppd
24 0886 4 | | LAE S T
22 2.3+ b
20 6 1 0 | tHE
18 9 o] | +++
16 | 44+
14 3 1 - |++ *
12
10 0 1 + | -
8 33 2 - 0.9+ * ]
S e e e + +
Multiply Stem.Leaf by 10%+*=-1 =2 -1 Q +1 +2
Detected Observations
Moments Quantiles (Def=5) Extremes
N 71 Sum Wgts 71 100% Max 3.637506 98% 3.637586 Lowest jiv] Highest ID
Mean 2.980951 Sum 211.86475 T5% 03  3.295B37 958 3.583519 £.832509{ 14147) 3.555346( 14175}
S5td Dev 0.575861 Varlance 0.331615 50% Med 3.091042 90% 3.465736 0.832909( 14040) 3.5B83519( 14100}
Skewness -2.24788 XKurtosis  5.730848 25% Q1 z.R80372 108  2,484907 1.098612¢ 14041) 3.610918( 14176}
Uss 654.1238 Css 23.21307 0% Min 0.832909 5% 1.526056 1.526056¢ 14016) 3.637586( 5103}
cv 19.31801 Std Mean 0.068342 1% 0.83290% 1.987874¢ 14006) 3.637586( 14169)
T:Mean=0 42.61809 Pr>|T| 0.0001 Range 2.894677
Num = © 71 Num > O 71 Q3-Q1 0.405465
M{5ign) 35.5 Pr»=|M| 0.0001 Mode 3.044522
Sgn Rank 1278 Pr>=|5] 0.0001
W:Norwal 0.76305 Prdw 0.0001
Stem Leaf ] Boxplot Normal Probability Plot
36 144 3 | 3.7+ ++++ LA
34 003770368 9 | FpubEady
32 2222666000000377 16 | THdERE R
30 0004444449999994BB8B8 20 | dh ko
28 039999444 9 | LALLRET VY
26 4177 4 | wkd g
24 0BBé 4 | *hptd
22 2.3+ [
20 6 1 0 | ++++
18 5 1 ] 1 ++ 0
16 [ +++
14 3 i hd |++ *
12
ic 0 1 - | -
8 33 2 - 0.8+ +
e m e + + o bt

Multiply Stem.Leaf by 10+*-1 -2 -1 o] +1 +2



Variable=LNVALUE
Moments
N 51 Sum Hgts
Mean 3.66854 Sum le
5ed Dev 0.376081 Varlance 0.
Skewness -0.79158 Kurtosis 1]
Uss 693.4394 C55 7.
[ 10.25151 Std Mean 0.
T:Mean=0  65.66218 Pr>|T|
Num “~= 0 51 Num > 0
M(5ign} 25.5 Pr>=|M|
5gn Rank 663 Pr>=|5|
W:Normal  0.921651 Pr<w
Stem Leaf
41 133477
40 1369
38 133335579
38 379
37 1448
36 0169
35 0033668
34 2277
33 3377
32
3198
36 00
29
28 3
27 17

B et 3
Multiply Stem.Leaf by 10%+¥-1

Homents
N 50 Sum Wgts
Mean 3.663671 Sum 18
5td Dev 0.378271 Varlance 0.
Skewness -0.75987 Kurtosis 0.
uss 676.1355 C55 7.
cv 10.32493 Std Mean 0.
T:Mean=0 68.48539 Pr>|TI
Num “= 0 50 Num > 0
M{sign) 25 Pr>=IMl
Sgn Rank 637.5 Pr»=is|
W:Normal 0.92409 Pr<w
Stem Leaf

41 133477

40 1369

35 33335579

38 379

37 1448

36 0169

35 0033668

34 3131

33 33N

32

31 8

30 oc

29

28 3

27 17

—m— e ———

Multiply Stem.Leaf by 10%*-1

Sl
7.0956
141437
.14601
071843
052662
0.0001

51
0.0001
0.0001
0.0024

£ D b LD

(S

B

50
3.1835%
143089
092505
011314
053496
0.0001

50
0.9901
0.0001
0.0036

b ) W DA

N o

[

Al) Obsgervations

A-92

DEPTH=Surface ANALYSIS=Zinc

Quantiles (Def=5) Extremes
100% Max 4.174387 991 4.1743387 Lowest B Highest i
758 Q3 3.851244 95%  4.143135 2,70805( 14142} 4.1271349¢ 5034}
508 Med 3.713572 90% 4.110874 2.772589| 5084} 4.127134¢ 14144
258 Q1  3.465736 10% 3.178054 2.833213( 14157} 4.143135¢ 14044
0% Min  2.70805 5% 2.833213 2.9957321( 14016} 4.174387¢ 5096
1% 2.70B805 2.9957321 14000) 4.174387( 5099
Range 1.466337
03-Q1 0.485508
Mode 3.53182¢6
Boxplot Normal Probability Plot
1 4.15+ ey s W
| | e
[FI— + | (RS TY
I ] | Tt
[ ) 1 hwyy
o 1 e
| | I e
tm———— + 3.45+ wawy
| 1 et
| | +++
| | i
| | ++
| | LT
| | +++ ]
0 2. T5+++% -
+ + + - +
-2 -1 0 +1 +2
Detected Observatlons
Quantiles (Def=5) Extremes
100% Max 4.174387 998  4.174387 Lowest ID Highest ID
75% Q3 3.951244 95%  4.143135 2.70895¢( 14142) 4.127134¢ 5034}
508 Med 3.701226 90%  4.115004 2.772589¢( 50B4) 4.127134( 14144
25 Q1 3.465736 10% 3.086893 2.833213¢( 14157) 4.143135( 14944)
08 Min  2.70B05 58 2.833213 2.995732¢ 14016) 4.174387( 5096)
1% 2.70805 2,995732(  14000) 4.17438B7( 5085)
Range 1.466337
Q3=-01 0.485508
Mode 3.931826
Boxplot Normal Probability Plot
i 4.15+ ey v
] I LR E S
m———— + | Ak
1 1 | ki
| PR L] | by
I+ 1 | dek
] I | b
dmmmm—— 3.45+ iy
| | RS Y
| | 4
I I ¥
| | +++
| | 43 ¥
| | *+ *
0 2,751+ 44 %
-_
-2 -1 0 +1 +2
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All Obszervations - Surface
Schematic Plots
Varlabkle=LNVALUE
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ANALYSIS Aluminum Antimony Arsenic Barium Berylliu Cadmium Calgium Chromium Cobalt

All Observations Surface
Schematic Plots
Variable=LNVALUE

14
12

10

[P Ly—
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Q

-a

+ + + + o
ANALYSIS Copper Iron Lead Hagnesiu Maznganes Mercury Nickel Potassiu Selenium



Variable=LNVALUE

14

12

1o

-2

-4
PHRLYSIS
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Al)l Qbservations - surface
Schematic Plets
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Silver
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Sodium Thalliumn Vanadium Zinc




Variable=LNVALUE
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Detected Observations - Surface
Schematie Plots

ANALYSIS

Varlable=LNVALUE

14

12

10

e e e e b b b

-4

Aluminum

—mm———
Antimony

Arsenic

Barium Berylllu

R
Cadmium

Detected Observations - Surface

Schematic Plots

ANALYSIS

Copper
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Caleium Chromium Cobalt

e

e
[P

—— T

Nickel Potassiu Selenium



Detected Observatlons - Surface
Schematic Plots
Variable=LNVALUE
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et
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ANARLYSIS Silver Sodium Thallium Vanadium Zinc




A-97

DEPTH=~Subsurface ANALYSIS=Aluminum

All Cbservations

Variable=LNVALUE
Moments CQuantiles (Def=5)
N 647 Sum Wgts 647 100% Max 9.756462 ELL)
Mean 8.324993 Sum 5386.27 758 Q3 8.930626 954
Std Dev 0.839316 Varjance 0.704452 50% Med B.490649 S01
Skewness  -1.09957 FKurtosis 1.186834 25% Q1  7.8B60B1 10%
Uss 45295.74 CS8S§ 455.0759 0% Min 5.068904 5%
cv 10.06189 Std Mean  0.032997 18
T:Hean=0 252.296 Pr>|TI 0.0001 Range 4.689558
Num *= 0 647 HNum > 0 647 23— 1.044545
M({Sign) 323.5 Pr>=|M| 0.0001 Mode 7.565275
5gn Rank 104814 Pr>=|5| 0.0001
W:Norma) 0.912198 Pr<W 0.000]
Histogram ] Boxplot
9, 740 4 |
.iitﬁii.-- 17
kb (AR SRR R R RN} 49 |
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_iiiiiit*t*titttiib!tiiiiiitiiiﬂifiﬁiiii- BD mm—— +
_iiiiiiiii'titiiiiiiiiiiiitiiiiii! 66 I
.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii--'- 75 | PTpp— *
R e ] 62 1+
'Qtiﬁiiiiiiiﬁitﬁili [ 40 I
‘iiiiiiiiititiii-q--q- 4] ————— +
AT T L 23 |
29 |
Lk ak ko 24
RITITT LY ia
LRk Rk 12 i
'iiii B
2l 5 1
e [ 0
e 4 o
LR T 7 o
e 3 0
o 2 0
5.1+* 2
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* may represent up to 2 counts

Detected Cbservations

Moments Quantiles (Def=5)
N 647 Sum Wgts 647 100% Max 9.759462 291
Mean 6.324993 Sum 5386.27 758 Q3 8.930626 958
Std Dev 0,83931¢ Variance 0.704452 50% Med 8.490849 o0%
Skewness -1.09957 Kurtosis 1.1686834 25% Q1 7.8B60B1 108
uss 45295.74 CS8S 455.075% 0% Min 5.06B8%04 5%
cv 10.008189 5td Mean 0.032597 1%
T :Mean=0 252.296 Pr>|TI| 0.0001 Range 4.689558
Num “= @ 647 Num > O 647 Q3-01 1.044545
M{sSign} 323.5 Pre=|M| 0.0001 Hode 7.565275
Sgn Rank 104814 Pr>»=|5| a.0001
W:Normal 0.912198 Pr<W 0.0001
Histogram L] Boxplot
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* may represent up te 2 counts

Extremes
9.55393 Lowest ID Highest 1D
9.35878 5.068904( 4224) 9.595603( 14182)
5.220291 5.159055( 13262) 9.642123( 13104}
7.130899 5.280267¢ 13}81) 9.661416( 4451)
6.690042 5.332719¢ 13284) 9.692767( 13152)
5.762051 5.6816771¢ 13263) 9.758462( 4057)
Normal Probability Plot
9.7+ ++ *
| th4  dwdaa
I ER AR A SR
| LR 2L L
] ko
1 kg
] by
| LET ey
| Y.
| L2 FIY
| LL
| P
| bk
] ey
I FUTAEeN
]
| 4
| +++
|
I hw
I (1]
|
Ii
5.1+*
R dntalabt Salabald Lol + + + +
-2 -1 [ +1 +2
Extremes
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9.35876 5.068904 ( 4224} 9.595603¢( 14182}
9.220291 5.159055( 13282) 9.642123¢ 13104)
7.130899 5.288267( 13181) 9.661416( 4451}
6.690842 5.332719( 13284} 9.692767¢ 13152)
5.762051 5.616771( 13283) 9.758462( 405T)
Normal Probability Plot
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A-98

DEPTH=Subsurface ANALYSIS=Antimony

All Chservations

Variable=LNVALUE
Moments Quantiles (Def=5) Extremes
N 521 Sum HWgts 521 100% HMax 3.044522 95% 2.923162 Lowest ID Highest ip
Mean 1.570576 Sum 818.27023 758 Q3  2.028148 95% 2.580217 =-0.94161¢ 14184) 2.8965273¢( 13030}
Std Dev 0.697507 Varlance 0.486516 508 Med 1.526056 908  2.564949 -0.94161¢ 14192} 2.9704141( 13062
Skewness  0.009015 Kurtesis -0.32491 258 01 1.26976) 10% 0.587787 ~D0.10536¢ 14183) 3.005683( 13021)
uss 1538.145 CssS 252.9885 0% Min -0.94161 58 0.530628 0.336472¢( 14043) 3.035749¢ 13005)
v 44,4109 Std Mean 0.030558 1% 0.470004 0.405465(  1331B) 3.044522¢ 13152)
T:Mean=0 51.39593 Pr>IT| 0.0001 Range 3.986131
Num *= 0 521 Num > ¢ 518 Q3-Q1 0.758388
4{sign) 257.5 Pr>=[M| 0.0001 HMode 2.484907
Sgn Rank 67772.5 Pr>=|s| 0.0001
W:Normal 0.908784 Pr<W 0.0001
Histogram [} Boxplot Normal Prebability Plot
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Detected Observations
Moments Quantiles [Def=5) Extremes
N 30 Sum Wgts 3o 100% Max 3,039748 09% 3.039749 Lowest D Highest D
Hean 1.753046 Sum 52.59137 758 Q3 2.028148 95% 3.005683 -0.10536( 14183) 2.8684901( 13080)
Std Dev 0.747486 Varlance 0,.558735 50% Med 1.667529 90% 2,941522 0.693147¢ 13225) 2.917771¢( 13022}
Skewness -0.03086 Kurtosis 0.344276 258 @1 1.504077 10% 0.B0B703 0.741937( 4515} 2.965273¢ 13030
uss 108.3964 CS5 16.20331 0% Min -0.10536 5% 0,.693147 0.875469{ 4520) 3.0056683¢ 13021
cv 42.63926 Std Mean  0.136472 1% -0.10536 0.916251( 13251) 3.039749¢( 13005)
T:Mean=0 12.8455 Pr>|T| 9.0001 Range 3.14511
Nam *= 0 30 Hum > O 29 Q3-Q1 0.524071
M{sSign) 14 Pr>=|M]| 0.0001 Hode 1,605438
Sgn Rank 231.5 Prr»=]5| 0.0001
W:Normal  0.930646 Pr<W 0.0594
S5tem Leaf # Boxplot Normal Probability Plot
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Variable=LNVALUE
Moments
R 648 Sum Wgts 648
Mean 0.567741 sSum 3BD.B55%
Std Dev 0.90165 Variance 0.812973
Skewness -0.20324 Kurtosis -0.68024
uss 749.08381 CSS 525.9937
cv 153.4096 5td Mean 0.03542
T:Mean=0 16.59339 Pr>IT| 0.0001
Mum “= 0 642 Num > 0 472
MiSign) 151 Pr>=[H]) 0.0001
Sgn Rank 64956.5 Prr»=|S| 0.000}1
W:Normal 0.963564 Pr<W 0.0001
Histogram
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* may represent up to 2 counts

Homents
N 572 Sum Wgts 572
Mean 0.760649 Sum 435.0815
Std Dev 0.794518 variance 0.631258
Skewness ~0.24003 Kurtosis =0.16345
Uss 691.401 ¢S5 360.4489
cv 104.4526 5td Mean 0.03322
TiMean=0 22,09%701 Pr>|T| 0.0001
Num *= 0 566 HNum > 0 467
M{Sign) 184 Pr>=[|M| o.0001
Sgn Rank 65579.5 Pr»=|s| 0.0001
W:Normal 0.5980788 Pr<w 0.0726
Histogram
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* may represent up to 2 counts

A-99

DEPTH=Subsurface ANALYSIS=Arsenic

All Observations

Quantiles (Def=5) Extremes
100% Max 2.928524 998 2.397895 Lowest iDp Highest Ip
758 Q3 1.23826% 958 1,987874 -1.83250¢{ 4502) 2.397895( 5020
503 Med 0.693147 90T 1.740466 =1.66073( 4503) 2.397695( 13058)
258 Q1 -0.10536 10% -0.80744 -1.60944¢( 4414) 2.541602( 13249)
0% Min -1.8325% 5% -0.92395 -1.42712¢( 4456) 2.70B05( 5074)
1% -1.1301 -1.1301¢ 13283) 2.928524( 13002}
Range 4.761105
03-q1 1.34363
Hode 0.262364
H Boxplot Hormal Probability Flot
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Detected Observations
Quantiles{Def=5} Extremes
1008 Max 2.928524 99% 2.397895 Lowest ID Highest 1D
75% Q3 1.280934 958 1.987874 -1.83258¢ 4502) 2.397B95( 5020
50t Med 0.788457 90w 1.774852 -1.66073¢( 4503) 2.397895( 13058
25% Q1 0.262364 10% ~0.35667 -1.60944( 4414) 2.541602( 13249)
0% Min =-1.8B3258 5% =-0.65393 ~1.42712( 4456) 2.70805( 5074)
1% ~1.04982 -1.10866( 4410) 2.928524{ 13002}
Range 4.761105
Q3-01 1.01857
Hode 0.262364
Boxplot Normal Probability Plot
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Variable=LNVALUE
Moments
N 647 Sum Wgts
Mean 3.66609 Sum
Std Dev 0.919607 Variance
Skewness -0.1473 Kurtosis
uss 9242.124 CSS
v 25,08413 5td Mean
T:Mean=0  101.4035 Pr>ITI
Num “= 0 647 Num > ©
H(sign} 323.5 PrralHi
Sgn Hank 1049814 Pr>=Ist
W:Normal 0.972877 Pr<W
Histogram
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may represent up to 2 counts

Moments
647 Sum Wgts
3.66609 Sum
0.919607 Variance
-0.1473 Kurtosis
9242.124 cCssS
25.08413 5td Mean
101.4035 Pr>|T|
€47 Num > ©
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104814 Pr>=|S[
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100% Max
758 Q3
508 Med
25% Q1

0% Min

Range
Q3-a1
Mode

100% Max
75% Q3
508 Med
258 Q1

0L Min

Range
Q3-¢1
Hode

A-100

DEPTH=Subsurface ANALYSIS=Barjium
All Observatlons

Quantiles (Def=5)
5.831882 a9¢
4.418B41 - 95%
3.663562 90%
2.949688 ic0%
©.693147 5%

11
5.13872%
1.469152
2.833213
Boxplot
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Detected Observations

Quantiles{Def=a5)
5.831882 99%
4.418841 95%
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2.949688 108
0.693147 5%
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Extremes
5.517453 Lowest ID Highest Db
5.056246 0.6831474 13284} 5.659482¢ 13104}
4.836282 0.788457¢ 13039) 5.666427¢ 13269}
2.404907 1.4]0987¢( 13237} 5.7301¢ 4374}
2.104134 1.458615¢( 4517) 5.786B97 14031)
1.64865% 1.504077( 13282) 5.831882( 4401
Normal Probability Plot
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5.056246 0.693147( 132084} 5.659482{ 13104)
4.836282 0.788457( 13039) 5.666427¢( 13269)
2.484907 1.410987 ¢ 13237) 5.7301¢( 4374)
2.104134 1.458615( 4517) 5.786897( 14031}
1.648659 1.504077¢ 13282) 5.831882¢ 4401)
Normal Probabllity Plot
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A-101

DEPTH=Subsurface ANALYSIS=BHeryllium

All Observations

Variable=LNVALUE
Homents Quantiles(Def=5} Extremes
N 645 Sum Wgts 645 100% Max 0.955511 99% 0.470004 Lowest 1D Highest i
Mean -0.6945 Sum =447.85 75% Q3 =0.37106 958 0.09531 =5.29832¢( 4187) 0.530628( 13249)
Std Dev 0.625413 Varlance 0.391141 50% Med -0.65393 90% -0,04082 -5.29832{ 4185) 0.587767¢( 13248)
Skewness =2,30054 Kurtosis 12.40605 25% Q1 -0.8916 108 -1.30933 -4,19971( 4183) 0.641854( 4065)
uss 562.9941 C55 251.8948 0% Hin -5.29832 5% -1.60445 -3.54046¢ 13037) 0.78845%( 13152}
cvY -80.0527 Std Mean 0.024626 1% -3.44202 -3.50656( 13038) 0.955511¢ 1274
T:Mean=0 -28,2022 Pr>|TI| 0.0001 Range 6.253829
Num ~= 0 634 HNum > © 45 Q3-Q1 0.520534
M{Sign) =272 Pr>=|H| 0.0001 Mode -0.69315
Sgn Bank  -95690.5 Pr>=l5| 0.000L
W:Normal 0.853431 Pr<wW 0.0001
Histogram L Boxplot Hormal Probability Plot
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Detected Observations
Homents Quantliles(Def=5) Extremes
N 573 Sum Wgts 573 1008 Max ©0.955511 99% 0.530628 Lowest ] Highest 1D
Hean ~0.63538 Sum -364.073 758 Q3 -0.35667 95% 0.1B82322 -4.19971( 4183) 0.530628{ 13249
Std Dev 0.53129 Variance C.28227 50% Med -0.61619 908 -0.0202 -2.9565) { 13087) 0.587787( 13248)
Skewness =1.11527 Kurtosis 5.328671 251 Q1 -0,8%16 10%  -1.23787 -2.90042¢( 4172) 0.641B54( 4065)
Uss 392.7836 CSS 161.4582 0% Min =-4.19971 5% =1.46968 ~2.84731( 4517} 0.78B457( 13152)
cv -83.6176 S5td Mean 0.022195 1% -2.43042 -2.64508( 4181) 0.95551}1( 4274}
T:Mean=0 -28.6273 Pr>|Ti 0.0001 Range 5,155217
Num ~= 0 562 HNum > 0 44 93-q1 0.534923
M{5ign) -237 Pr»a|M| 0.0001 Hode -0.51083
Sgqn Rank ~74356.5 Pr>=(S| 0.0001
WiNormal  0.%45885 Pr<i 0.0001
Histogram ] Boxplet Normal Probability Plot
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* may represent up to 3 counts



A-102

----- CEPTH=Subsurface ANALYSIS=Cadmlum ~—————r=——==mmuu e e e — oo
All Observations
Variable=LNVALUE
Moments Quantiles (Def=5) Extremes
N 642 Sum Wgts 642 100% HMax 1.722767 99% 1.193922 Lowest D Highest D
Hean -06.25576 Sum -164.212 5% 3 =0.09431 95% 0.653147 =2.04022( 4454) 1.308333( 13044)
5td Dev 0,541557 Variance 0.293284 50% Med =0.23572 908 0.336472 -1.77196¢ 4247) 1.386294( 13152}
Skewness =0.24585 Kurtosls 1.962078 25% Q1 -0.35667 10% -0.91629 =1.77196¢( 4246) 1.458615¢ 13059
uss 225.9977 CSs 187.995 0% Min =~2.04022 5% =1.51413 -1.7146( 4414} 1.458615¢( 13111
cv -211.726 Std Mean  0.021374 1R -1.66073 -1.7148{ 4245) 1,722767( 13023)
T:Mean=0Q -11.9672 Pr>|TI 0.0001 Range 3.762987
Num "= 0 6§37 Num > O 104 Q3-01 0.262364
M{51ign) -214.5 Pr>=|M) 0,0001 Mode -0.35667
Sgn Rank -59981 Pr>»=|S| 0.0001
W:Normal 0.890874 Pr<W 0.0001
Histogram # Boxplot Normal Probabllity Plot
1.7+* 1 i 1.9+ *
- 2 I -
.. 3 1 i
LwE 7 I LEL Y
R 10 | gy
R 19 | LTI TS
ALl 22 | LT
RELL] 20 | Fes 2l
A 25 | bt hw
AL A AR Al i R Rl 155 ] kb bbb
_lt-ttttitiitiiiii--t-qqiqt.i.tliiiiii.Di. 243 r EI I T T Ty LY
RIS 43 i L L L ey
Lk 21 | LT
T 13 | iy
L 9 | o
e 10 I hans i
RITH 20 | 4+4 wwhe
Lk 13 |iill|ii
.
=2.14% 1 * 2 14
+ + + - -
* may represent up to £ counts -2 -1 0 +1 +2
Detected Cbservations
Moments Quantiles(Def=5) Extremes
N 186 Sum Wgts 196 1008 Max 1.722767 9%% 1.458615 Lowest ID Highest ID
Hean =0.03318 Sun -6.5039 15% Q3 0.530628 95% 1.064711 -1.51413{ 4465) 1.252763¢ 43B86)
5td Dev 0.712609 Variance 0.508096 50% Med o] 50% 0.832909 -1.42712¢ 4505) 1.308333( 13044)
Skewness -0.0935% Kurtesis -0.80321 25% gl -0.61619 108 -1.04%82 -1.38629¢ 4504) 1.458615( 13058)
uss 9%.29454 CSS 99.07872 0% Min -1.51413 5% -1.23787 =1.38629¢{ 4466) 1.458615¢( 13111)
cv -214B.1 Std Mean  0.9050915 1% -1.427)2 -1.34%07( 4172) 1.722767{ 13023}
T:Mean=0 =0.65174 Pr>|T{ 0.5153 Rahge 3,236894
Num "= 0 192 Mum > O 97 Q3-Q1 1.146814
Misign} 0.5 Pro=|M| 1.0000 Mode 0.09531
Sgn Rank =381 Pr>=|5| 0.625]
W:Normal 0.961586 Pr<H 0.0007
Stem Leaf ] Boxplot Normal Probability Plot
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Varilable=LNVALUE
Moments
N 648 Sum Wgts 648 1008 Max
Mean 6.817766 5Sum 4417.913 5% Q3
5td Dev 1.080219 Varlance 1.166072 50% Med
Skewness 0.68B252 Kurtopsis 6.207195 258 01
Uss 30875.26 CSS 7154.9663 0% Min
cv 15.84417 Std Mean  0.042435
T:Mean=0 160.6638 Pr>|T| 0.0001 Range
Num “= 0 648 Num > 0 648 a3-g1
¥ (5ign) 324 Pr>=IM| 9.9001 Hode
Sgn Rank 105138 Pr>=|5| 0.0001
W:Normal 0.905793 Pr<W 0.0001
Histogram
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* may represent up to 4 counts

Moments
N 645 Sum Wgts 645 1008 Max
Mean 6.822058 Sum 4400.227 75% Q3
Std Dev 1.079827 varlance 1.166026 50% Med
Skewness 0.689066 Kurtosis  6.237515 258 Q1
uss 30769.52 CS55 750.9207 0% Min
cv 15.82846 Std Mean 0.0425186
T:Mean=(C 160.4505 Pr>ITI 0.0001 Range
Num “= 0 645 Huom > O 645 Q3-01
M{Sign) 322.5 Prra|M| 0.0001 Mode
Sgn Rank  104167.5 Pr>={s| 0.0001
W:Noxmal 0.90528 Pr<W 0.0001
Histogram
12,254~

e

¥

o

.t.

Al

e

_titi

_iiit&ititii.'c

.iiiiiﬁ'-'t't'i'!"iti't"'ti'fllllli“‘ttttéi

'iii'i [ ]

AL LE AR R ELLRR A Y]

R

_iﬁiiiti*l

_iliil

.iii

.Q

0. 7544

up to 4 counts

* may represent

A-103

All Observations

Quantiles(Def=5} Extremes
12,37158 99%  11.2734 Lowest D Righest b}
7.26543 95% 8.185907 0.5423241( 13333) 11.47522¢ 14018)
6.B65368 90% 7.696213 3.76584( 132B4) 11.63514¢ 14184)
6.386879 10%  5.459586 4.094345¢( 13238) 11.69525¢ 5001
0.592324 5% 5.003946 4,189655( 4315) 11.87757% 5077
1% 4.28B2206 4.222445( 13283) 12.37159¢ 5071)
11.825926
0.87855
T.222566
# Boxplot Normal Probability Plot
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Detected Observations
Quantiles (Def=5) Extremes
12.3715%9 a9y 11.2734 Lowest Ip Highest ID
7.26543 95%  B.185907 0.542324¢ 13333) 11.47522( 14918
6.869014 90% 7.696213 3.76584( 13264) 11.63514( 14184
6.391917 10t 5.493061 4.084345{ 13238) 11.69525( 5001
0.542324 5% 5.003946 4.189655¢ 4315) 11.87757( 5077)
1% 4.282206 4.222445( 13283} 12.37159( 5071)
11.82926
0.873513
7.222566
#  Boxpler Normal Probability Plot
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DEPTHwSubsurface ARALYSIS=Calcium




A-104

---— DEPTH=Subsurface ANALYSIS=Chromium

All Observations

Variable=LNVALUE
Moments Quantiles{Def=5) Extremes
N 647 Sum Hgts 647 100% Max 4.718459 998 4,347694 Lowest D Highest iD
Mean 2.1504 Sum 1396.484 758 Q3 2.785011 958 3.637586 =0.72567( 13143) 4.416428( 13063}
Std Dev 1.056978 Variance 1,117202 50% Med 2.397895 90% 3.216876 -0.70928¢ 13311) 4.477337¢ 4445)
Skewness =0.79636 Kurtosis 0.698608 258 a1 1.646865% 10% 0.693147 -0.677271( 13125} 4.49981( 4348
Uss 3735.884 CS55 721.7127 08 Min -0.72567 5% -0.328% -0.67324( 13186) 4.634729¢ 4404)
o 48.97045 Std Mean  0.041554 1% -0.62736 ~0.63299{ 13213} 4.718499¢( 4144)
T:Mean=0 51.94193 FPr>IT| 0.0001 Ranga 5.444163
Num ~= 0 647 Num > O 602 Q3-01 1.136353
H{Sign} 2768.5 Pr»=|M]| 0,0001 Mode 2.70805
Sgn Rank 103344 Pr»=isl 0.0001
W:Normal 0.926697 Pr<W 0.0001
Histogram L] Boxplot Normal Probability Plot
4.75+4 2 0 4,75+ ++¥
RIi2} 13 ] | FeR Y
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* may represent up to 4 counts -2 -1 o] +1 +2
Detected Observations
Moments Quantiles (Def=5) Extremes
N 614 Sum Wgts 614 100% Max 4.718499 99% 4.347694 Lowest Ip Highest ip
Mean 2.299327 Sum 1411.787 758 Q3 2.B33213 95% 3.713572 -0.70928( 13311) 4.416428¢ 13063
std Dev 0.8685355 Variance 0.7838513 508 Med 2.411429 90% 3.258097 -0.47642( 13265} 4.477337¢( 4445)
Skewness =0.47391 Kurtosis 0.721184 25% Q1 1.808289 10% 1.163151 -0.328%{ 13233) 4.49981( 4348)
Uss 3726.661 CSS 480.5018 0% Min -0.70926 5% 0.641854 -0.31471¢ 13198) 4.634729( 4404)
Y 3B.5049% 5td Mean 0.03573 18 -0,23572 =0.28768¢( 13288) 4.7184599( 4144)
T:Mean=0  64,35283 Pr>{T| 0.0001 Range 5.427715
Num “= 0 6l4d Num > 0O 601 Q3=-Qr 1.024525
M{Sign) 294 Pr>=|M} 0.0001 Mode 2.70805
Sgn Rank 94244.5 Pr>=(5| 0.0001
W:Normal 0.966511 Pr<W 0.0001
Histogram ¥ Boxplot Normal Probability Plot
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A-105

DEPT bsurface ANALYSIS=Cobalt —=====m==m=m e e e e -
All Cbservations
Variable=LNVALUE
Homents Quantiles (Def=5) Extremes
N 630 Sum Wgts 630 100% Max 2.772589 998 2.772589 Lowest 1D Highest ip
Mean 1.411636 Sum 89,3306 758 Q3 1.88707 858 2.517696 -0.54473( 4517) 2.772589¢ 4329
5td Dev 0.6949022 Variance 0.481666 508 Med 1.401605 90%  2.3025385 -0.54473( 4515) 2.772589( 13070
Skewness -0,37819 HKurtosis -0.16985 25% Q1 0.9983252 10% 0.405465 -0.527T63¢( 4516} 2.772589( 13290)
uss 1558.379 Cs$ 302.9679 0% Min =-0.54473 5% 0.262364 -0.40048 ( 4415) 2.772589( 14022}
cv 49.16435 Std Mean 0.02765 1% -0.314711 =-0.40048¢( 4173) 2,772585( 14184}
T:Mean=0 51.05285 Pr>»ITi 0.0001 Range 3.317316
Num *= Q 629 Mum > 0 611 Q3-Q1 0.893818
M{Sign) 296,5 Pr>=|H| 0.0001 Mode 0.262364
Sgh Rank 98403.5 Pr>=}5| 0.0001
WiNormal 0.96405 Pr<y 0.0001
Mistogram (] Boxploet Normal Probability Plot
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* may represent up to 2 counts -2 -1 0 +1 +2
Detected Qbservations
Moments Quantiles {Def=5) EXtremes
N 546 Sum Wgts 546 1008 Max 2.772589 99% 2.772589 Lowest 1D Highest 1D
Mean 1.517275 Sum B28,4319 758 Q3 1.94591 95% 2.564949 -0.3285¢( 4361) 2.772889({ 4328
std Dev 0.622615 Varlance 0.3B764% 50% Med 1.568616 908  2.332144 -0.26136( 13237) 2.772589{ 1307¢
Skewness -0.22866 Kurtosis -0.24242 258 Q1 1.098612 10% 0.641854 -0.235%2( 13164) 2.772589{ 13290)
uss 1468.227 CSS 211.2686 031 Min ~0.3285 5% 0.40548&5 -0.21072¢( 4414) 2.772589( 14022}
cv 41.03506 5Std Mean  0.026645 13 0.09531 -0.06188{ 4514) 2,772589(  14184)
T:Mean=0 56.24312 Pr>ITI 0.0001 Range 3.101093
Num *= 0 546 Num > 0 541 Q3-01 0.847298
M(sign) 268 Pr>=|M| 0.0001 Mode 0.855511
Sgn Rank 74628.5 Pr>=|§| 0.0001
W:Normal 0.972113 Pr<H 0.0001
Histogram [] Boxplot Normal Probability Plot
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* may represent up to Z counts -2 -1 [¢] +1 +2




A-106

All Observations

DEPTH=Subsurface ANALYSIS=Copper

Vartable=LNVALUE
Moments Quantiles {Def=5) Extremes
N 647 Sum Wgts 647 1004 Hax 4.119037 99%  3.681351 Lowest i Highest in
Hean 1.752763 Sum 1134.038 5% Q3 2,30258% 95% 3.,091042 =-0.44629( 13333} 3.76812¢ 4318}
Std Dev 0.847819 Varlance 0.718796 508 Med 1.824549 908 2.772589 -0,43078¢ 13332) 3.953165( 13036)
Skewness -0.1678 Kurtosis -0.13727 25% Q1 1.223775 108 0.530628 -0.43078¢( 13331) 4.010963( 13009}
Uss 2452.043 Cs5 464.3425 0% Min -0.448629 5% 0.182322 =-0.30111¢ 13131) 4.09601( 13149}
cv 49.37039 Std Mean  9.9033231 1% -0.2008%9 -0.28236{ 13264) 4.113037( 13041)
T:Mean=0 52.58629 Pr>|T| 0.0001 Range 4.565324
Num ~= Q 645 Mum > 0 628 03-g1 1.07881
M{Sign) 305.5 Pre>m=|M| 0.0001 Hode 2.397895%
S5gn Rank 1037398.5 Prra|§| 0.0001
W:Normal 9.976%315 Pr<w 0.0014
Histogram [} Boxplot HNormal Probability Plot
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Detected Cbservations
Moments Quantiles (Def=5) Extremes
N 5934 Sum Wgts 594 100% Max 4.119037 89%  3.758872 Lowest 1D Highest ip
Hean 1,842492 Sum 1094.44 75% Q3 2.397895 958 3.161247 -0.08338( 13263) 3.76121 4318}
Std pev 0.78967 Variance 0.623578 50% Med 1.902108 90% 2.8033¢6 ~0.04082( 13203) 2.953165( 13036
Skewness -0.02063 Kurtosis -0.1837 25% Q) 1.335001 108 0.768457 -0.03046( 13339) 4.010963( 13009
uss 23B6,28 CSS 369.782 0% Min -0,08338 5% 0,405465 ol 13311) 4.09601¢ 13148
cv 42.85679 Std Mean  0,032401 1%  0.09531 04 13294) 4.119037¢ 13041
TiMean=0 56,.86608 Pr>|T| 0.0001 Range 4.202419
Num “=m @ 592 Num > 0 589 Q3-g1 1.062894
H{5ign) 293 Prr>=|M| ©.0001 Mode 2.397895
Sgn Rank §7758 Pr>=|§| G.0001
W:Normal  0.979009 Pr<W 0.0102
Histogram ] Boxplot Norma) Probability Plot
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A-107

Variable=LNVALUE
Moments
N 648 Sum Wgks
Mean 9.263267 Sum
Std Dev 0.670373 Variance
Skewness -0.98434 HKurtosis
Uss 550894.42 (S5
cv 7.236852 Std Mean
T:Mgan=0 351.7511 Pr>|T|
Num "= O 648 Nuom > 0
M{Sign) 324 PreaH|
S5gn Rank 105138 Pr»=|3)
W:Normal 0.940947 Pr<w
Histogram
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T:Mean=0
Num “= 0
M{sign)
Sgn Rank
W:Normal

10.7+%
'.l
L
Cew
'lt

may represen

t up to 3 counts

Mpments

648
95.263267
0.6703713
-0.98434
55894.42
7.236892
351.7511

648

324

105139
0.940347

Sum Hgts
Sam
Variance
Kurtosls
CSS

5td Mean
Pr>|T]
Num > 0
Pro=|M|
Prra|5|
Pr<w

Histogram

1 1%
(11T

[y "

h

(T2 LT T T ey

648
6002.597
0.449393
1.572437
290.7614
0.026335

0.0001

648
9.0001
0.0001
C.0001

R L T
AT e e T T T N
R L e e
R R L R Y
Rt TIII2 2222

_ua
B.G+**
N1
w
KT
_ﬁﬁ
.tl

[T1252222 2
XTI TI R TS
P

LTT1

T2 L]

* may represent up to 3 counts

===== DEPTH=Subsurface ANALYSIS=Iron -=-=-

All Observations

Quantiles (Pef=5) Extremes
1008 Max 10.76638 99% 10.45737 LoWwest D Highest ID
758 Q3 9.729134 95% 10.16585 6.30078B61{ 13108) 190.4857( 13189}
S50% Med 9.394294 90% 9.985068 6.5161931 13234) 10.52875¢ 1274}
258 Q1 8.941802 10% 9.354674 6.523562(  13214) 10.57643¢ 4372
0% Min 6.300786 5%  7.98356 6.58755(  13191) 10,65254( 4508)
1% 7.299797 6.891626( 13036} 10.76638¢ 13059)
Range 4.465592
Q3-Q1 0.787332
Mode 9.441452
1] Boxplot Norma)l Prebabllity Plot
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Detected Observations
Quantiles (Def=5} Extremes
100% Max 10.76638 899% 10.45737 Lowest ID Highest Ib
758 Q3 9.729134 95% 10.16585 6.300786¢( 13108) 19.4857( 13189)
50% Med 9.384294 90% 9.985068 6.516193¢ 13234) 10.52675( 42749}
254 Q1 8.9418062 10% B.354674 6.523562( 13214) 10.57643{ 4372}
0t Min 6.300786 5%  7.98956 6.56755( 13191} 10.65254¢ 4508}
1% 7.299797 6.8916261 13036} 10.766381( 13059)
Range 4.465592
¢3-01 0.787332
Mode 9.441452
] Boxplot Normal Probability Plot
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Variable=LNVALUE
Homents
N 647 Sum Wgts
Mean 1.61502 Sum
Std Dev 0.833149 Variance
Skewness -0.27054 Kurtosis
uss 2579.824 CSS
cv 45.90301 Std Mean
T:Mean=0 55.41291 Pre>|TI
Num "= 0 642 HNum > 0O
M(sSign) 305 Pry=|Mi
Sgn Rank 102795.5 Pr>»=}51
W:Normal 0.964527 Pr<W
Histogram
q.754%
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647
1174,318
0.694137
0.733639
448.4127
0.032754

0.0001

626
0.000]
0.0001
0.0001

100% Max
75% Q3
50% Med
25% Q1

0% Min

Range

Q3-a1

Hode

#
1
5
12
15
60
161
a3
57
36
13
3

* may represent up to 5 counts

100% Max
754 Q3
50% Med
25% Q1

08 Min

Range
Q3-Q1
Mode

L T T e R 2 E R T T

Moments
R 640 Sum Wgts 640
Mean 1.834743 Sum 1174.236
Std Dev 0.910549 Variance 0.65699
Skewness -0,18177 Kurtosis 0.6922
Uss 2574.238 CS5§ 419.8166
cv 44.1778 Std Mean 0.03204
T:Mean=0 57.268456 Pr>(T| 0,0001
Num “= 0 635 Num > 0O 624
M{Sign) 306.5 Pr>=|H] 0.0001
Sgn Rank 100783 Pr>={s| 0.0001
W:Normal 0.965487 Pr<W 0.0001
HMistogram
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* may represent up to 2 counts

A-108

All Observations

DEPTE=Subsurface ANALYSIS=Lead

Quantiles{Def=5)
4.779123 298
2.302585 95%
1.931521 908
1.410987 10%
-0.72567 5%

is
5,504794
0.891598
2.302585
Boxplot
[+]
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Detected Observations

Quantiles{Def=5}
4.779123 99%
2.302585 95%
1.931521 908
1.423036 108
-0.41552 5t

1%

5.194639
0.879549
2.302585

] Boxplot
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Extremes
3.912023 Lowest ID Highest ID
3.015535 -0.72567¢ 13283) 4.135167¢( 13107)
2.701361 =0.56037¢ 13229} 4.180522¢ 13226}
0.587787 =0.55165{ 13284) 4.254193¢ 13149}
0.336472 -0.41552¢( 13280} 4.430817¢ 5077}
-0.34249 -0.40048( 13282) 4.779123{ 14183}
Normal Probability Plot
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Extremes
3.912023 Lowest iD Highest ip
3.025244 =0.415521( 13280} 4.135167¢( 13107}
2.701361 ~0.40048( 13282) 4.180522¢( 13226
0.641854 -D.4004B| 1348) 3.254193( 131:49)
0.336472 -0.34249¢ 13246) 4.430817¢ 507T)
~0.16252 -0.30111¢ 13203) 4.779123¢ 14183)
Normal Probapllity Plot
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Variable=LNVALUE
Homents

N 643 5Sum Hgts 643 100% Max
Mean 6.232231 Sum 4007.325 75% Q3
Std Dev 1.011762 Variance 1.023662 50% Med
Skewness -0.782%39 Kurtesis 0,373608 253 Q1
Uss 25631.77 CsS 657.1909 0% Min
o 16.23434 Std Mean 0.0399

T:Mean=0 156,1963 Pr>|TI| 9.9001 Range
Num “*= 0 643 Num > 0 643 Q3-qQ1
M(sign) 321.5 Pr>=|M| 0.0001 Mode

Sgn Rank 103523 Pr>=|5| 0.0001

WiNormal 0.539188 Pr<W 0.0001

Histogram
B.25+%

A-109

DEPTH=Subsurface ANALYSIS=Magnesium

All Observations
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* may represent up to 3 counts

Moments
N 640 Sum Wgts 640 100% Max
Hean 6.247943 Sum 3998.683 758 @3
Std Dev 0.987661 Varilance 0,975473 50% Med
Skewness -0.70945 Kurtosis 0.148158 25% Q1
Uss 25606.87 CS58 623.3275 0% Min
v 15.80777 Std Mean 0.039041
T:Mean=0 160.0366 Pr>|T| 0.0001 Range
Num “= G 640 HNum > 0 640 Q3-01
M{Sign) 320 Prr=|M| 0.0001 Mode
S¢gn Rank 102560 Pr»=|S5] 0.0001
WiNormal 0.943958 Pr<k 0.0001
Histogram
H.25+%
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* may represent up to 3 counts

Quantiles (Def=5} Extremes
8.08641 95%  7.87473% Lowest ID Highest ID
6.975414 45% 7.605089 2,909403 ¢ 13333) 7.508387( 13072}
6.371612 90% 7.414573 2.833213¢ 13282) 7.915713( 4451
5.720312 108  4.744932 2.901422( 13283) 7.992945( 14007
2.809403 5% 4.174387 2.9069011( 13284) B.006368( 13086)
1% 3.526361 3.401197( 4315} B.0B6411{ 13301)
5.277008
1.255102
6.975414
# Boxplot Wormal Probability Plot
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Detected Observatlons
Quantiles{Def=5} Extremes
8.0B641 99% 7.874739 Lowest ID Highest 1D
6.975414 958 7.608371 2.809403¢( 13333) 7.908387( 13072
6.374172 808 7.41757¢ 3.401197¢ q4315) 7.915713( 4451
5.726848 10% 4.779123 3.496508 ¢ 4338) 7.992945( 14007
2.809403 5% 4.225099 3.526361¢ 4173) B.006368( 13086
1t 3.723281 3.566712( 13334) 6.06641( 13301
5.277008
1.248566
6.975414
# Boxplot Normal Probability Plot
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Variable=LNVALUE
Homents
N 645 Sum Hgts 645 100% Max
Yean 4.661276 Sum 3006.523 758 O3
std Dev 1.236819 Varlance 1.529722 50% Med
skewness -0.27873 FKurtosis -0.26B59 258 Q1
uss 14992.38 CSS 985,1411 0% Min
cv 26.53392 5td Hean 0.0487
T:Hean=0 §5.71465 Pr>IT| 0.0001 Range
Num ~= 0 645 Num > 0 645 03-01
M{Sign) A22.5 Pre=|Ml 0.0001 Hode
Sgn Rank 104167.5 Pr>=|s| 0.0001
W:Normal 0.976141 Pr<W 0.0006
Histegram ]
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* may represent up to 3 counts

Moments
N 642 Sum Wgts 642 160% Max
Mean 4.663207 Sum 2993,779 75% Q3
Std Dev 1.238994 Variance 1.535105 S08 Med
Skewness -0.28225 Kurtosis -0.27446 25% Q1
uUss 14944.61 C55 984.0024 0% Min
cv 26.56956 5td Mean  0.048899
T:Mean=0 95.3637 Pr>|T| 0.0001 Range
Num “~= 0 642 Num > 0 642 Q3-01
H{5ign) 321 Pr>= M| 0.c00l Mode
Sgn Rank 103201.5 Pr>=|§| 0.0001
W:Normal 0.975814 Pr<W 0.0004
Histeogram #
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* may represent up to 2 counts

A-110

DEPTH=5ubsurface ANALYSIS=Manganese

All Observations

Quantiles{Def=5) Extremes
7.56008 99% 7.20766 Lowest ID Highest pas}
5.505332 958 6.593045 0.530628¢( 13310%  7.31322¢ 13208}
4.820314 90% 6.196444 0.788457( 13223} 7.319865¢ 4374
3.747148 10% 3.015535 1.064721 4514} 7.352441¢ 13356)
0.530628 5% 2.564949 1.410987( 4517) 7.489%71( 141847
1% 1.667707 1.504077¢ 13173) 7.56008( 13089}
7.029452
1.758183
3.178054
Boxplot Normal Prokability Plot
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Detected Cbservations
Quantiles (Def=5) Extremes
7.56008 99% 7.20786 Lowest 1D Highest 1n
5.521461 95% £.593045 0.530628¢ 13310) 7.31322( 13208
4.828314 90% 6.196444 0.788457¢( 13223) 7.318%665( 4374)
3.747148 10% 3.015535 1.064711¢ 4514) 7.352441( 13356)
0.530628 5% 2.564849 1.410887¢ 4517) 7.488971( 14184)
1% 1.867707 1.504077¢ 13173) 7.56008( 13089}
7.029452
1.774313
3.178054
Boxplot Nommal Probability Plot
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A-111

DEPTH=5ubsurface ANARLYSIS=Mercutry

All oObservations

VariableaLNVALUE
Moments
N 637 Sum Wgts 637 1008 Max
Mean -2.54865 Sum -1623.49 75% Q3
5td Dev 0.528417 Varlance 0.279225 502 Med
Skewness -1.07255 Kurtosis 1.19774 25% Qt
Uss 4315.296 CSS 177.5871 0% Min
cv —-20.7332 std Mean 0.020937
TiHean=0 -121,731 Pr>|T) 0.0001 Range
Nem = 0 637 Num > O 1} Q3-01
Hi{sign) ~31B.5 Pr>=IM| 0.0001 Hade
Sgn Rank -101602 Pr>=]5] 0.0001
W:Normal 0.868268 Pr<W 0.0001
Histogram ]
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+* may represent up to 5 counts

Quantiles (Def=

-0.87948
=2.13707
-2.30259
-2.83022
~4.60517

3.725693

0.693147
-2.30259

Boxplot
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Detected Observations

Moments
N 36 Sum Wgts e 100% Max
Mean -2.82747 5Sum ~101.789 75% Q3
Std Dev 0.746387 Varlance 0.557094 508 Med
Skewness 0.453656 Kurtosls 1.491944 25% Q1
uss 307.3036 €S8 19.459828 0% Min
cv -26.3977 Std Mean 0.124398
T:Mean=0 -22.7293 Pr>ITi 0.0001 Range
Num “= 36 Num > 0 a Q3-Q1
M({Sign) =18 Pr>=|M| 0.0001 Mode
Sgn Rank -333 Pr>=|5| 0.0001
W:Normal 0.916528 Pr<w 0.0113
Stem Leaf ] Boxplot
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Quantiles (Def=

=0.B7948
-2.66645

-2.8647
-3.15832
-4.50986

3.6303e3
0,491B66
-3.17009

5) Extremes
998 -1.93794 Lowest ID Highest I
95% -2.06357 ~4,60517¢( 13018) -1.609441( 4021)
90% -2.10373 -4.60517¢( 13013) -1.27297¢( 4201)
108 ~3.38139 -4.60517¢( 13003} =-1.27297( 13149)
5% =3.44202 =4,50906( 13007} -1.13943( 4133)
1% =~4.13517 =-4.2687{ 13018) -0.87%48¢( 13297
Nermal Probability Plot
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51 Extremes
99% -0.87548 Lowest ID Highest ID
958 -1.27297 -4.50986¢ 13007) ~2.12026( 4218)
90% -1.66073 -4.2687( 13011} -1.66073¢{ q4280)
10% -3.7297 -4.01738( 13008) -1.27297¢( 4281}
5% -4.2687 -3.7297{ 13016) -1.27297{ 13149}
1% -4.50986 ~3.50656( 13010) -0.87948( 13247}
Normal Probability Plot
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A-112

- DEPTH=Subsurface ANALYSIS=Nickel == -
Al Observatioens
Variable=L¥VALUE
Homants Quantlles (Def=5) Extremes
N 645 Sum Wgts 845 100% Max 4.43911l6 95% 3.50255 Lowest Ip Highest b+
Mean 1.876115 Sum 1210.094 15% Q3 2.397895 95% 3.044522 =0.17435( 13175} 3.583519¢ 4318}
Std Dev Q0.767562 Variance 0.589152 50% Hed 2.028148 908 2,772509 -0.08338(  13164) 3,.693067( 13210
Skewness -0.26905 Kurtosls =0.24843 258 Q1 1.410987 108 0.6%3147 -¢.04082¢( 13225) 3.713572( 4407)
uss 2649.685 C55 379.4138 0t Min -0.17435 58 0.500775 0 1333%) 3.918005( 13247)
cv 40.91232 Std Mean 0.030223 1% 0.182322 0.09531¢ 13236) 4.439116{ 13049)
T:Mean=0 62.07628 Pr>ITI 0.0001 Range 4.61346%
Num “= 0 544 HNum > © 64} Q3-Q1 0.986908
H({Sign) 319 Pr>=|M| 0.0001 Hade 2.484907
S5gn Rank 103838 Ppr>=|5| 9.0001
H:rNormal  0,970355 Pr<w 0.0001
Histogram L] Boxplot Hormal Probability Plot
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Detected Observatiens
Moments Quantiles (Def=5) Extremes
N 546 Sum Wgts 546 100% Max 4.439116 998 3.526361 Lowest ID Highest ID
Mean 1.942944 Sum 1060, 048 5% Q3 2.484207 95% 3.091042 -0.08338( 13164) 3.583519( 4318
Skd Dev 0.736592 Varlance 0.542567 50% Med 2.00148 90% 2.833213 -0.04082¢ 13225) 3.693867( 13210)
Skewness =0.15143 Kurtosis -0.21175 25% Q1 1.458615 10% 0.875469 0.09531¢( 13236) 3.713572¢( 4407)
uss 2356.867 CSS 295,6992 0% Min -0.08338 5% 0.641854 0.182322( 13227} 3.918005¢( 13247
v 37.91111 Std Mean  0.031523 18 0.262364 0.182322( 13226} 4.439116¢ 13049}
T:Mean=0 61.63535 Pr>|T| 0.0001 Range 4.522497
Num “= © 546 Hum > 0 544 Q3-Q1 1.026292
H(5ign) 271 Prre|M| 0,0001 Mode 2.484907
Sgn Rank 74662.5 Pr>=|s| 0.0001
W:Nermal 0.981621 Pr<H 0.1298
Histogram # Boxplot Npormal Probability Plot
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A-113

DEPTH=Subsurface ANALYSIS=Potassium

Varlable=LNVALUE
Homents
N 647 Sum Wgts 647
Hean 5.574244 Sum 3606.536
S5td Dev 0.672505 vVariance 0.45237
Skewness 0.070919 Kurtesis 0.047735
Uss 20385.34 CS8S 292.2311
cv 12.06594 S5td Mean  0.026442
T:Mean=0 210.81 Pr>|T| 0.0001
Num *= 0 647 Num > 0 647
MiSign) 323.5 Pr>=|M| 0.0001
Sgn Rank 104814 Pr>=|§| 0.0001
W:Normal 0.97606 Pr<W 0.0005
Histogram
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* may represent up to 3 counts

Moments
N 456 Sum Wgts 456
Mean 5.643055 Sum 2573.233
Std Dev 0.729751 Varlance 0.532537
Skewness -0,16867 FKurtosls -0.06715
Uss 14763.2 €SS 242.3044
cv 12.93165 Std Mean 0.034174
T:Mean=0 165.1294 Pr>|T| 0,000]1
Hum *= 0 456 MNum > 0O 456
M {Sign) 228 Pry=jH| 0.0001
5gn Rank 52098 Pr>»=|5) 0.0001
HiNormal 0.970122 Pr<W 0.0314
Histogram
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+ may represent up to 2 counts

All Observatlions

Quantiles (Def=5) Extremes
1008 Max 7.402452 99% 7.17012 Lowest ID Highest ID
758 Q3 5.991465 95% 6.728629 3.583519¢( q173) 7.244228{ 4067
50% Med 5.517453 908 €.4962B2 3.503519¢( 4168) 7.26543{ 13062
25% 1 5.10%5945 10% 4.804021 3.610918¢ 4348} 7.319865¢( 4057
0% Min 3.583518 5%  4.54542 3.637586( 4386) 7.371409¢ 4095)
1% 3.78419 3.637586( 4283) 7.402452¢ 13063}
Range 3.816933
G3-Ql 0.88551%
Mode 5.948935
# Boxplot Normal Probability Plot
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Detected Observations
Quantiles (Def=5) Extremes
100% Max 7.402452 99% 7.21524 Lowaest 1D Highest 1D
75% Q3 6.143112 958 6.854355 3.583519¢( 4173) 7.21524¢ 4375
50% Med 5.62220% 901 6.620073 3.583519¢ 4166) 7.26543( 130862
256 Q1 5.159055 19% 4.700448 3.61091B( 4348) 7.319865( 4057
0% Min 23.583519 5% 4.364372 3.83758B6¢( 4386) 7.371489( 4095)
1% 3.637586 3.637586( 4283) T7.402452( 13063)
Range 3.818933
Q3-¢i 0.984056
Mode 5.141664
Boxplot Normal Probability Plot
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A-114

DEPTH=Subsurface ANALYSIS=Selenium

All Observations

e

VariablesLNVALUE
Moments fuantiles(Def=5) Extremes
N 606 Sum Wgts 606 100% Max -D.105236 99% -0.22314 Lowesk ID Highest ID
Mean -1.26604 Sum =767.22 75% Q3 -0.64165 958 ~0.356867 -2.45341¢ 4140) -0.22314¢( 4130
5td Dev 0,575083 Variance 0.330721 50% Med -1.20397 90%  =0.37106 ~2.41912¢ 4465) -0.22314¢ 4520)
Skewness  -0.14487 HKurtosis -0.85175 25% 01 -1.57504 10% -~2.04022 -2.40795¢( 4464) ~0.13526( 4467)
Uss 1171.416 (55 200.086 0% Min =2.45341 5% -2.12026 ~2.40795( 4141} =-0.10536( 4117}
(= -45.4238 5Std Mean  0.023361 1% =-2.3869 =-2.40795( 4133) -0.10536¢( 5067}
T:Mean=0  ~54,1942 Pr>|T| 9.0001 Range 2,348047
Num *= 0 606 Num > 0 0 Q3-01 0.733389
HM{5ign) =303 EBr>=|KI 0.0001 Hode -2.04022
5gn Rank  -91960.5 Pr>=|S5| 0.0001
W:Normal  0.944435 Pr<w 9.0001
Histogram ] Boxplot Normal Probability Plot
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Detected Qbservations
Moments Quantiles (Def=5) Extremes
N 77 Sum Hgts 7 100% Max -0,1392¢ 99% -0.13%2¢6 Lowast 1D Highest 1D
Mean -1.24623 Sum ~85.8599 758 Q3 -0.77653 958 -0,46204 -2.40795¢( 4141) -0.51083¢ 5001)
Std bev 0.555607 Variance 0.3086393 S08 Med -1.23787 a6t -0,56212 -2,33304{ 4455} -0.46204{ 13122)
Skewness -0.18912 Kurtesis -1.03674 258 01 -1.77196 108 =-2.04022 -2.120286{ 4459) -0.37106¢ 4272}
Uss 143.0495 CS5 23,46113 08 Min =2.40795 58 -2.12026 -2.12026¢ 4456) =-0.35667¢ 4050}
cv -44.5829 5td Mean 0.063317 1% -2.40795 -2.12026¢( 4453) =-0.13926( 4467
T:Mean=0 =-19.6823 Pr>|T| 0.0001 Range 2.260684
Num ~= 0 77 MNum > 0 Q Q3-01 0.995428
M{5ign) -30.5 Pr>=iM[ 0.0001 Made -2.12026
Sgn Rank -1501.5 Pr>=|$§| 0.0001
WiNormal 0.949044 Pr<wW 0.0095
Stem Leaf ] Boxplet Hormal Probability Plot
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Multiply Stem.Leaf by 10%*-1 -2 -1 o +1 +2



Variable=LNVALUE
Moments

N 643 sSum Wgts
Mean 0.018613 Sum

Std Dev 0.543366 vVariance
Skewness 0.0606%5 Kurtosis
Uss 189.7714 CS85

cv 2919.334 Std Mean
T:Hean=0 0.868604 Pr>ITI
Num *= 0 614 HNum > 0
Kisign) -6l Pr>a|M|
Sgn Rank ~-4769 Pr>=|S5|
W:Normal 0.52779 Pr<W

Histogram
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* may represent up to 4 counts

N
Mean
5td Dev
Skewness
uss
(=
T:Mean=0
Num “~= 0
M{Sign)
Sgh Rank
WiNormal
Stem
13
12
11
10
9
B
7
6
5
4
3
2
1
0
=0
-1
-2
-3
-4
-5
-6
-7
-B

Moments
99 Sum Wgts
0.489619 Sum
0.530974 Varlance
-0.73254 Kurtosls
51.36238 CS§
108.4464 Std Mean
9.174926 Pr>|T|
94 Num > 0
32 pPr>=|M|
1801.5 Pr>=|5|
0.9308118 Pr<W
Leaf
4
258
603339
33666
2222222266669999
333338
44589
444
3333998
1117777
44444
666666
DLLGEEELT
00000
643
664
41
5
3
2
B1
7

-—

643 100% Max
11.96796 75% Q3
0.295247 50% Med
0.079308 258 Q1
1689,5487 0% Min
0,021428

0.3854 Range

246 a3-01

0.0001 MHode

0.2785
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‘ 16
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105

46

15
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24

16
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29 100% Max
48.47226 758 Q3
0.2081933 508 Med
0.189343 25% Q1
27.62845 0% Min
0.053365

0.0001 Range
79 [s =R ]
0.0001 Hode
0.0001
0. 0002
L] Boxplo
1 |
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5
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6 1
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Stem.Leaf by 10*+-1

A-115

All Observations

DEPTH=Subsurface AMALYSIS=Silver --

et

Quantiles (Def=5) Extremes
1,335001 99% 1.163151 Lowest ID Highest ID
0.262364 958  0.855511 -1.27297( 4140} 1.2237751 4056)
-0.04082 90%  0.788457 -1.23787{ 4465) 1.252763( 4233)
=0.26136 10 -Q.4943 -1.23787¢( 4464) 1.252763( 14028}
-1.27297 5% -1.13943 -1.23787¢ 4150) 1.2809341( 4057
1% -1.20397 =1.23787¢( 434}) 1.335001( 4236)
2.607967
0.523729
0.788457
Boxplot NMormal Probability Plot
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Detected Observatlons
Quantiles (Def=5) Extremes
1.335001 9% 1,335001 Lowest ID Highest i
0.916291 95% 1.193922 =1.139431( 4510} 1.193922( 4407}
0.530628 90% 1.098612 -0.8675( 4454} 1.223775( 4056)
0.182322 10% -0.16252 -0.77653 1 4457} 1.252763( 4233}
-1.13942 5% -0.61619 -0.71335{ 4453) 1.2809341( 1057}
1% =1,13943 -0.61619{ 4508) 1.335001¢( 4236}
2.474435
0.733969
0,916291
t Normal Probability Plot
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A-116

All Observations

DEPTH=Subsurface ANALYSIS=Sodium

Variable=LNVALUE
Momenks Quanttles{Pef=5) Extremes
N 626 Sum Wgts 626 100% Max 6.001415 99% 5.97381 Lowest D Highest ID
Mean 4.890427 Sum 3061.408 75% 03  5.429346 95% 5,780744 1.131402¢ 4353) 5.976351( 13041}
Std Dev 0.739824 Varilance 0.547333 508 Med 5,10B967 908  5.60358 1.360977¢ 4352) 5.983936( 13063}
Skewness  ~1.12858 HKurtosis 1.833068 25% Q1  4.4067139 10% 3.916015 1.435005( 4351) 5.996452( 4065
uss 15313.68 CSS 342.087 0% Min 1.131402 58 3.555348 2.70B05( 13211) 5.988937¢ 4350
cv 15.128 Std Mean 0.02856% 1% 2.84450% 2.778B19( 13297} 6.001415¢( 13073)
T:Hean=0 165.3887 Pr>|TI 0.0001 Range 4.870013
Num *= O 626 Num > 0O 626 G3-Gl 1.022626
M(5igqn) 313 Ppr>=|M] 0.0001 MHode 4.330733
Sgn Rank 98125.5 Pr>=|5| 0.00601
W:Normal 0.912844 Pr<W 0. 0001
Histogram # Boxplot Mormal Probability Plot
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* may represent up te 3 counts -2 =1 1] +1 +2
Detected Observatlons
Mements Quantiles{Def~=5) Extremes
N 480 Sum Wgks 480 100% Max 6.001415 99% 5.976351 Lowest Ip Highest 1D
Mean 4.804681 Sum 2306.247 75% Q3 5.354222 958 5,762051 1.131402¢ 4353) 5.976351¢ 13041
5td Dev 0.733766 Variance 0.536413 508 Med 4.94876 808 5.620394 1.360977¢( 4352) 5.993936( 13063)
Skewness -1.0099%4 Kurtosis 2.143182 253 Q1 4.330733 10% J.856622 1.435085( 4351) 5.996452( 4065)
Uss 11338.66 CS5 257.8998 0% Min 1.131402 5% 3.580733 2.70805( 13211) 5.998937( 4350)
cv 15.2719 Std Mean 0.033492 1% 2.844909 2.844909( 13282) 6.001415¢( 13073)
T:Mean=0 143,4589 Pr>[T! 0.0001 Range 4.870013
Num ~= 9 480 HNum > 0 480 Q3-Q1 1.023489
MiSign} 240 Pro=iM| 0. 0001 Mede 4.330733
Sgn Rank 57720 Pr>w=|5| 0.0001
WiNormal 0.933691 Pr<W 0.0001
Histogram # Boxplot Normal Probability Plot
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A-117

DEPTH=Subgurface ANALYSIS=Thallium ===

All Observations

Variable=LNVALUE
Moments
N 279 Sum Woks 279
Mean -1.40639 Sum -392.382
Std Dev 0.323732 Variance 0.104802
Skewness 0.228831 Kurtosls -1.74595
USs 580.9763 C5S 29.13508
v -23.0187 5td Mean  0.019381
T:Mean=0 -72.564 Pr>|T| 0.0001
Num ~= 0 279 HNum > @ a
Hi{sign) -138.5 Pr>=|Hi 0.0001
Sgn Rank -19530 Pr>=|5| 0.0001
W:Normal 0.787175 Pr<wW 0.0001
Stem Leaf
-8 99
-9 444
=9 9999999999939999999777777717717
=10 222222222222222222222222222222
-10 08008888088855555555555555555555555555
-11 4111
-1l
=12 4400
-12 77
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-13 598955555
-14 33333
=14 77
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-16 11111111111111111
-16 G66B66EEE66666666666600606666666G6G6G
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Multiply Stem.Leaf by 104%-1

Homents

N 32 5Sum Wgts 3z
Mean =1.4302 Sum -45.7697
5td Dev 0.228827T Varilance 0.052362
Skewness 0.58321 Kurtosis =0.29044
uUss 67.08785 CS55 1.62321
cv -15.5985 Std Mean  0.040451
T:Mean=0 =35.3588 Pr>|T| 0.0001
Num = O 32 Num > 0 0
MiSign) -16 Pr>=iM| 0.0001
Sgn Rank -264 Pr»wis| 0.0001
W:Normal 0.944038 Pr<k 0.1194

Stem Leaf #

-3 9 1

-9 7 1

-10

-1% 11 2

=12 774400 6

=13 91 2

~14 7733313 6

-15 6661 4

-16 6666611 7

-17 7111 3

B s Dt 4

Multiply Stem.Leaf by 10**-1

Quantiles (Def=5) Extremes
100% Hax =-0.8916 99% ~0.94161 Lowest 1D Highest D
5% Q3 -1.04582 95% -0.96758 -1.83258¢ 4421) -0.84161(  13064)
50% Med -1.56065 9oL -0.99425 =1.832581( 4379) -0.94161{ 13080)
25% Q1 -1.7148 108 =1.77136 -1.83258¢( 4348) -0.94161( 14038)
0% Min -1.683258 58 -1,7719¢ ~1.83258¢ 4247) -0.89161( 14034)
1% -1.83258 -1.83258¢ 4246) =0.8916( 14189}
Range 0.940983
Q3-01 0.664376
Mode -1.7148
# Boxplot Normal Prebability Plot
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Detected Observations
Quantiles (Def=5) Extremes
1008 Max -0.B8916 -1 -0.8916 Lowest ID Highest ID
T5% Q3  -1.25542 954 -0.96758 -1.77196( 4378) -1.20397 141B2)
50% Med -1.4484 0% -1.10866 -1.7148¢ 4388) -1.10B66( 4244}
258 Q1 -1.63508 10% =-1.66072 -1.7148¢( 4148) -1.10866( 4278)
08 Min -1.77196 5% -1.714e -1.66073¢( 4342) -0.96758( 13081}
1% -1.77196 -1.66073¢( 4327) -0.8916{ 14164}
Range 0.880359
[ 0.379665
Hode -1.66073
Boxplot Normal Prabability Plot
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Variable=LNVALUE
Moments
N 648 Sum Wgts 648 100% Max
Hean 2.76385¢ Sum 1780.977 75% Q3
Std Dev 0.640008 Variance 0.40961 50% Med
Skewness -1.37228 Kurtesis 3,85897 258 1
Uss 5215.018 CsS 285.01717 0% Min
cv 23.15636 Std Mean 0.025142
T:Mean=0 109.9303 Pr>|TI 0.0001 Range
Non “= 0 647 Num > O 642 Q3-01
H{Sign} 318.5 Pr>=|M| 0.0001 Hode
Sgn Rank 104799 Pr>=1s] 0.0001
W:Normal 0.914823 Pr<d 0.0001
Histogram
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Homents
N 638 Sum Wgts 638 100% Max
Hean 2.786093 Sum 1777.527 5% @3
S$td Dev 0.587321 vVartance 0.344946 50% Med
Skewness -3.88353 Kurtosls 1.648802 25% Q1
uss 5172.086 CSS 215.7303 0% Min
cv 21,08044 5td Mean 0.023252
T:Mean=0 119.8204 Pr>»|TI 0.0001 Range
Num "= 0 637 MNum > O 637 a3-01
K(sign) 3168.5 Pr>=[M| 0.0001 Mode
Sgn Rank 101601.5 Pr>=|5| 0.0001
WiNormal 0.955036 Pr<W 0.0001
Histogram
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A-118

DEPTH=Subsurface ANALYSIS=Vanadium

All Observations

Quantiles (Def=5)

4.232656
3.2190876
2.839078
2.415914
-0.335868

4.572334

0.802962
2.995732

Boxplot
|

C0Q0——————

99%
951
a0i
108
5%
18

Detected Observations

Quantiles{Def=5)
4.232656 998
3.218876 EETS
2.9841994 o0
2.451005 10%

] 5%

1%
4.2326586
0.767871

2.995732

H Boxplot
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Extremes
3.828641 Lowest 1D Highest iDp
3.583519 -0.33968( 13203) 3.8795( 13016)
3.465736 -0.28236( 13282) 3.933784|( 139012}
2.04122 -0.2119861( 13283) 4.060443{ 4407}
1.722767 =0.20702¢ 13284) 4.155753¢( 13348)
0.530628 -0,05657( 13285) 4.232656( 13152)
Normal Probability Plot
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Extremes
3.628641 Lowest In Highest ID
3.5835189 0f 13131) 3.8795¢ 13016)
3.465736 0.530628¢ 13280) 3,833784¢( 13012)
2.066863 0.530628¢ 13278) 4.060443( 4407)
1.791753 0.530628¢( 13132) 4.1557531( 13348)
0.832909 0.693147( 13234y 4.232656( 131523
Normal Probabllity Plot
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VariableoLNVALUE
Monents
N 547 Sum Wgrs 647
Mean 2,.874996 Sum 1859.799
Std Dev 0.9810087 Varlance 0.65624
Skevness ~0.38457 HKuortosis 0,047983
uss 5769.915 Cs5 423.9312
cv 28.18187 5td Mean  0.031348
T:Mean=0 90.25731 Pr>ITI 0.0001
Num ~= 0 647 Hum > O 646
M(sign} 322.5 Pr>=|M| 0.000L
Sgn Rank 104813 Pr>=|S) 0.0001
HW:Normal 0,978722 Pr<W 0.0089
Histogram
5,25+%
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A-119

===u DEPTH=Spbsurface AMALYSIS=2inc

Rll Observations
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* may represent up to 4 counts

Moments
N 646 Sum HWgts 646
Mean 2.874625 Sum 1857.008
Std Dev 0.910708 Variance 0,657247
Skewness =0.38516 HKurtesls 0.043592
uss 5762.124 CS5 423.9242
cv 28.20221 5td Mean 0.031697
T:Mean=9 90.12248 Pr>|T| 0. 0001
Hum *= @ 646 Num > O 645
¥{5ign) 322 Pr»=|H) 0.0001
Sgn Rank 104489.5 Pr>»=|8§| 0.0001
W:Normal  0Q.978618 Pr<w 0.00B1
Histogram
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Quantiles {Def=5} Extremes
1008 Max 5.247024 99% 4.418P41 Lowest In Highest D
75% Q3 3.48124 95% 4.060443 -0.18623¢( 13306} 4.634729¢ 13149)
50% Med 2.944439 904 3.87120) 0.470004 ( 13260} 4.644391¢ 13055)
25% Q1 2.302585 108 1.791759 0.530628( 13308) 4.663439¢ 13063)
08 Min =-0.18633 58 1.435085 0.530628 ¢ 13307} 5.2470241( 4180)
1% D.78B457 0.641854( 13294) 5.247024( 14045)
Range 5.433354
Q3-Q1 1.178655
Mode 2.484907
f Boxplot Wormal Probability Plot
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Detected Observations
Quantiles{Def=5) Extremes
100% Max 5.247024 99%  4.418941 Lowest D Highest ID
75% Q3 3.48124 95% 4.080443 -0.18633{ 13306) 4.634729%( 131489
50% Med 2.944439 90t 3.871201 0.470004¢{ 13260) 4.644391( 13055
258 Q1 2.302585 10% 1.791759 0.530628( 13308) 4.663439( 13063
0% Min -0.18633 5% 1.435085 0.530628( 13307) 5.247024¢ 4180
1% 0.7BB457 0.641854¢( 13294) 5.247024¢ 14045)
Range 5.433354
03-01 1.178655
Mode 2.484907
] Boxplot Hormal Prokability Plot
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A-120
Berpilia

All Cbservations - Subsurface
Schematic Plokts

Schematic Plots
Barium
All Cbservations - Subsurface

Arsenic

Antimony

Aluminum

|
|
!
+
1
I
|
+
|
|
|
+
!
|
|
+
|
|
I
+
!
|
|
+
i
I
|
+
|
1
[
+
|
|
|
+
|
|
!
+

14 +
12
10

a8

6

4

2

0
-2
-4
-6
14 +
1

ANALYSIS

Variable=LNVALUE
Variable=LNVALUE

[

+
1
1
+
1
[]
Y

Selenium

Potassiu

Nickel

e m———————

Mercury

Hanganes

-
Magnesiu

Lead

ot
e
4=t

Iron

Copper

I
|
|
+
|
1
I
+
|
|
|
+
|
1
1
+
|
|
!
+
|
{
!
+
|
|
|
+
|
|
I
+
|
I
1
+
[
|
|
+

+ o —— 4
[ 1
(] 1
—_——— 0+
(] 1
[ [}
+r——4
- —_——0oo0
Q00—
-+
[
(]
———+l=—-o00
L1
.+
™ L=3 ® w -

1

2
0
2
q
6

ANALYSIS



A-121
All Observatiens - Subsurface
Schematic Plots

Variable=LNVALUE
i4

1z

10

=2

-4

e b b bt bt ———

-6

ANALYSIS Silver Sedium Thallium Vanadium Zinc



Variable=LNVALUE
4 +

10

|
|
|
+
|
i
[
3
|
|
|
+
|
|
|
+
i
!
|
4 +
|
|
|
+
I
[
|
+
|
|
I
-2 +
|

|

|
+
|

|

1
+

A-122

Detected Observations - Subsurface
Schematic Plets

.
+
.
.
*
0
]
4]
i

-6
ANALYSIS Aluminum Antimony Arsenic Bariunm Berylliu Cadmium Calcium Chromium Cobalt
Detected Observations - Subsurface
Schematic Plots
Variable=LNVALUE
14 +
|
|
|
2 +
{
| |
| i
10 + 1
! | F— )
| m——— +
| |
9+ 1 |
I 0 |
I 1] - +
| 0 [ P -
6 + o+
| tem———+
| [
| | I+ 1
4 4+ 0 | |
I 0 +————— +
| 0 |
| i
2 + )
| I
| | 0
I | a
0+ 1 |
| |
| - [
| 0 1 I
-2 + i fmm——— +
] e |
| PO
1 |
=9 + 0
I 0
|
|
-6 +
+ - fm——— + - + =
ANRLYSIS Copper Iron Lead Magnesiu HManganes Mercury Wickel Potassiu Selenium



A-123

Detected Observations - Subsurface
Schematic Plots

Variable=LNVALUE
14

12

10

[ ——
-2

-4

B i e et e A T T T A AP

-6

+ +
ANALYSIS Silver Sodium Thallium Vanadium Zinc



A-124

THIS PAGE LEFT BLANK



Appendix B

UNIT DATA SHEETS



THIS PAGE LEFT BLANK



B-3
UNIT DATA SHEETS

This appendix contains the unit data sheets for those solid waste management units appearing

at least once in Tables 2.5, 2.6, 2.12, and 2.13, On these sheets the following information is
provided:

the solid waste management unit identification number,
the unit name,

the regulatory status of the unit,

a description of the location of the unit;

the approximate dimensions of the unit,

the capacity of the unit (if applicable),

the function of the unit,

the operational status of the unit,

the dates the unit operated,

a brief decription of the site and the process that occurred at the site,
a description of the waste at the site (if any),

the quantity of waste at the site (if any),

a discussion of past releases (if any), and

a brief discription of the results of previous investigation activities at the unit.
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UNIT NUMBER 1

UNIT NAME C-747-C 0f] lLandfarm

REGULATORY STATUS__3004(u)
LOCATION_ Extreme west-central area of plant_site (Map Locatfon 1) _
APPROXIMATE DIMENSIONS__2,250 ft?

CAPACITY ‘
FUNCTION__Ut{lized for biodegqradation of waste oils
OPERATIONAL STATUS__Inactive
DATES OPERATED__1975 to 1979

SITE/PROCESS DESCRIPTION: The site consisted of two plots of about 1125 ft2
each. The ares was initially plowed to a depth of 1 to 2 ft. Waste o1l was
spread on the surface. Periodically 1ime and fertilizer were spread on the
sites and the surface plowed. 011 was added at intervals of 3 to 4 months.

WASTE DESCRIPTION: Waste lubricating oil contaminated with uranium, PCBs,
and possibly trichloroethylene/ trichlorcethane (F001). Contaminant levels
range from nondetectable to 100,000+ ppm. Contaminant levels usually fall {n
the range of 25 to 10,000 ppm.

WASTE QUANTITY: 5000+ gal

DOCUMENTATION OF RELEASES: No information available.

DOCUMENTATION OF NO RELEASE: No information available.

RFI NECESSARY: Yes.



UNLT :UMBLR

T

UNIT NAME_ C-749 Uraniym Burial Greurd

REGULATORY STATLUS 320404,

EFRREEER RN

LOCATION__Narth of Vivginta Ave., westarn 3rea of plsat cite (Map location 2)

APPROXIMATE DIMENSIONS 22,083 fr2 (153! x 200'): Deosn -17 ¢
CAPACITY
FUNCTION__Zvriaj ground ‘gr uranium ana uraniumecontsninatad wastes
OCERATIONAL 2TATUS__ ipactive

OATES OPERATED___1951{7) %35 137

SITE ‘PROCESS DESCRIFTITN: The site cumsisted of a oit excévated tu 1 depth
of 16 to 17 ft. As waste =35 interred, 1t wis cCvered with 2 %0 3 1t of
eartih. A 6-1n. clay cap was {nstailed 1n 1982,

ASTE DESCRIPTION: The majority of the waste consistea of pyropharic forms
of uranfur patal (D003). Petroleum-cased and syutheiic olls were used to
stebilize the matarial, and a quantity of this oi! was burfed with “he waste.
Other foras of uranium including oxfdes of urrnlum (calid and dissolved 1n
agueous solutions) and UF, were buried in swalier gquanifities, Approximately -
400 to 500 gallons ot contaminsted trichloroethylene (FOG1) vere aiss buisted.

WASTE QuANTITY: Urenium ~245,000 kg ittt
0ti; ~53.000 gal
TCE ~450 gal

DESCRIPTION OF RELEASES: No information available

DOCUMENTATION OF NO RELEASE: No information available

RFI NECESSARY: Yes



UNIT NUMBER___ 3

UNIT NAME_ C-404 iow-lLeve] Radigactive Waste

Burial Ground

REGUUATORY STATUS. RCRA Subtitle ¢ landfill  c:iidisitfitidiigiiy
LOCATION_ North of Virginia Ave., west-central portion of plant (Map
logation 3) .

APPROXIMATE DIMENSIONS__~53,200 ft2 (140' x s h_~9 ft

FUNCTION_ Ut1lized for the disposal of solid uranium-bearing wastes. A smal}
number of encapsulated sources were placed in the upper portion of
the landfill.

OPERATIONAL STATUS__Inactive

DATES OPERATED__]95] to 1986

SITE/PROCESS DESCRIPTION: Originally constructed as an above-ground holding
pond with a tamped earth floor and clay dike walls. Liquid uranium-bearing
wastes were treated in the pond 1n the 1950s. This was discontinued and
solid contaminated scrap was placed in the site unt{l it was filled in the
mid-1970s. At that time the burial of containerized and hulk wastes on top
of the filled-in pond area was begun. A partial clay cap Mas;installed.on
the eastern end of the site in 1982. B '

WASTE DESCRIPTION: In the holding pond ares the waste consists of uranium
precipitated from aqueous solutfons, UF,, uranium metal, uranium oxides, and
contaminated trash. The upper tier of wastes contains the same type of
wastes plus smeiter furnace 1iners and ~450 druas of EP Yoxic hazardous
wastes. (D006, DOOB, and DO10)

WASTE QUANTITY: Uranium ~3,000,000 kg
Total volume ~260,000 ft?

DESCRIPTION OF RELEASE: . No information avaflable

DOCUMENTATION OF NO RELEASE: No {nformation available

RFI NECESSARY: No, Tha final post-ciosure monitoring plan will provide the
necessary data.
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UNIT NUMBER 3 (con't)

UNIT NAME (€-404 low-leveil Radicactive Waste
Burial Ground

ADDITIONAL REFERENCES:

Closure Plan C-404 Low-level Radioactive Waste Byrial Ground, KY/B-2%7
Groundwater Protection Proqram, C-404 Low-level Radisactive Waste Burial

Ground, prepared by EDGe, Inc.

Exposure Information Report, C-404 low-level Radioactive Waste Burial Grour
KY/8-260

1
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UNIT NUMBER 4

UNIT NAME C-747 Contaminated Burial Yard

REGULATCRY STATUS_ iddaddy !

LOCATION _Immediately south of Virginia Ave., between 4th and Sth Streets

(Map tocation 4) - -

APPROXIMATE DIMENSIONS__8300 ft? (50' x 165'): Depth ~15 ft

FUNCTION Utilized for the burial of uranium-contaminated trash and
equipment. Some trash was burned prior to being covered.

OPERATIONAL STATUS_ Inactive
DATES OPERATED__1951 to 1958

SITE/PROCESS DESCRIPTION: The site consists of two pits (50' x 15' and. 50O°
150'), evacuated to a depth of about 15 ft. The waste placed in the area =
covered with 2 to 3 ft of sofl. A 6-in. clay cap was installed in 1982.

:Eiiiir

WASTE DESCRIPTION: Contaminated and uncontaminated trash, some of which .
burned, was buried at the site. Scrapped equipment (steel, Monel, ete.) w-
surface contamination from the enrichment process was also buried.

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No {information available

DOCUMENTATION OF NO RELEASE: No information available

RFI NECESSARY: Yes
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UNIT NUMBER 5

UNIT NAME__C-746-F Classified Scrap Yard

REGULATORY STATUS _Active Subtitle O landfi1)

LOCATION__Northwest area of security site (Map location 5)
APPROXIMATE DIHEHSIONS 168,000 ft2 (840' x 200'): Depth 8-1

FUNCTION_ Burial ground for the dispesal of contaminated and uncnntam1rate

classified scrap.

OPERATIONAL STATUS__Active
DATES OPERATED__1965(7) to present

SITE/PROCESS DESCRIPTION: Disposal pits are excavated as needed. Waste
covered with 2 to 3 ft of earth.

ASTE .DESCRIPTION: Security classified wastes, some radionuclide
conl mninated wastes. -

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE: No {nformafion available

RFI NECESSARY: Yes
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UNIT NUMBER 7

UNIT NAME C-747-A Burtal Ground

REGULATORY STATUS__3004(u}

LOCATION__Extreme northwest corner of security ares (Map location 7}

APPROXIMATE DIMENSIONS Area A - 19,250 ft2 (70' x 275'), Depth 10-12 ft;
Area’ B - 10,200 ft2 (60' x 170'). Depth 6-7 ft;
Area C - 9, 600 ft2 (60' x 160'), Depth 6-7 ft;
Area 0 - 2,100 ft? (15' x 140'), Depth 6-7 ft;
Area € - 1,500 ft2 (1S' x 100'), Depth 6-7 ft;
Area F - 400 ftz (20' x 20'), Depth 6-7 ft;
Area G - 3,600 ft2 (30' «x 120'), Depth 6-7 f¢

FUNCTION_ Used for the burial of a wide variety of trash, equipment, a

scrap metal
OPERATIONAL STATUS_ lInactive

DATES OPERATED__1957 to 1979

SITE/PROCESS DESCRIPTICN: Burial pits were excavated, filled with trash
which was then covered with about 3 ft of earth.

WASTE DESCRIPTION: Area A - noncombustible trash and some contaminated
equipment;
Areas B, €, and G - noncombustible centaminated and
uncontaminated trash and equipment:
Areas 0 and E - contaminated concrete;
Area F - uranium contaminated scrap metal and equipment

WASTE QUANTITY: Area A - 100,000 ft3:
Area B-- unknown;
Area C - unknown;
Area D - ~10 tons;
Area E™- ~10 tons;
Area F'- unknown

DESCRIPTION OF RELEASE: No {information available

DODCUMENTATION OF NO RELEASE: No information available

fnEY UCPATSCARY.  Yace
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UNIT NUMBER: _SkMU_3

UNIT NAME: (-746-K Sanitarv Landfill

RECULATORY STATUS: 3004u

LOCATION: Southwest of security area, immediztaly south of C-611 (Mao locayw
8) o

APPROXIMATE DIMENSIONS: Roughly circular, 200 to 250 ft in diameter
FUNCTION: Utilized as a saﬂitary waste landfill

OPERATIONAL STATUS: Inactive

DATES OPERATED: 1951(?) to 1982

SITE/PROCESS DESCRIPTION: Originally used for the disposal of steam plant
fly-ash from coal burning. Trenches were cut in
ash and were used for the burning of trash until
1967. After that date trash was buried without
burning. The site depth is approx. 20ft. with ai
waste originally placed aboveground. A-clay cap
installed in 1982.

WASTE DESCRIPTION: Fly ash from coal-burning operations, sanitary trash
(burned and unburned), possibly some slightly contamina
trash. Update 2/10/92 On 1/31/92 Seepage in a ditch
adjacent to the unit consisting of white and dark brown
material has been identified. Initial analysis has
identified volatiles and metais. Volatile analysis has
fdentified Trichloroethene (5 ug/1), 1,1-Dichloroethene
ug/1), 1,1-Dichloroethane (7 ug/1), and
Trans-1,2-Dichloroethene (52 ug/1) present in the seepa
More sampling has been initiated to provide additional
information on volatiles and metals. Sandbags have bee
placed in the ditch to contain the seepage.

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No information available Update 2/10/92 Refer to !
Description section.

DOCUMENTATION OF NO RELEASE: No information available

RFT NECESSARY: Yes Update 2/10/92 This unit has been placed in WAG 13 and
scheduled to have the draft RFI work plan issued in March,
1993. PGDP recommends upgrading this SWMU from its presen
to the RFI for WAGs 1 and 7 which is scheduled to have the
draft RFI work plan issued in September, 1992.
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UNIT NUMBER 9 _

REGULATORY STATUS_ Subtitle D sanitary landfill

LOCATION_ Approximately 1/4 =mile north of plant, immediately north of KY-3Ef
(Map location 9) ‘ )

APPROXIMATE DIMENSIONS__20.2 acres

FUNCTION__Util4zed for the disposal of uncontaminated trash.

OPERATIONAL STATUS__Active

DATES OPERATED__1982 to prasent

SITE/PROCESS DESCRIPTION: Area is organized into 6 cells. Each cell is in
tially lined with 12 in. of clay covered with compacted soil. Trash is
compacted and daily covered with soil. When the ceil is filled, it is c:.
=ith clay and covered with soil. SETEEY il

WASTE DESCRIPTION: Uncontaminated trash and garbage

WASTE QUANTITY: ~380,000 ft?

DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE: No information available

RFI NECESSARY: No. Unit {s permitted and operated according to Kentucky
regulations.
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UNIT NUMBER 10

UNIT NAME__C-746-T7 ITnert Landfill

REGULATORY STATUS_Subtitle O tndustrfai” ifndtf11 '

LOCATION__Approximatetl 4 mile north of security area, {mmedfately nor=h .
KY-358 (Maf lecation 10)

APPROXIMATE DIMENSIONS_ 20.1 acres

FUNCTION__Utilized for industrial_trash disposal

OPERATIONAL STATUS__Active

DATES OPERATED__1950 to present

SITE/PROCESS DESCRIPTION: Industrial wastes such as construction debris ;-
placed in the landfi1] cell. Steam plant fly ash is used as a filler
material. The cells are closed by covering with clay as required by the
operating permit.

R P I T N
WASTE DESCRIPTION: Construction waste sich'ds concrete, wood, rock. Fly .
from coal-burning operatfons {s used as fi1l. A-small amount of uncon-
taminated scrap metal is also burned.

WASTE QUANTITY: Unknown
DESCRIPTION OF RELEASE: No information available
DOCUMENTATION OF NO RELEASE: No i{nformation available

RFI NECESSARY: No. Unit is permitted and operated according to Kentucky
reguiations.
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UNIT NUMBER 11

UNIT NAME C-400 Tr{ch1oroethxlene Leak Site

BEEEEE RS
RESULATCRY STATUS__Sp111 site, 3004(u)

LOCATICN__Southwest corner of C-400 (Map Jocation 11)

APPROXIMATE OIMENSIONS__Unknown

FUNCTION_ Mone

OPERATIONAL STATUS__None

OATES OPERATED__N/A

SITE/PROCESS DESCRIPTION: In mid-1986 the leakage of trichloroethylene : °
from an underground storm sewer was discovered. The TCE was released to -

sewer from the C-400 degreaser area. It was not known that the sump
discharged to the sewer.

WASTE DESCRIPTION: Trichloroethylene (F001)

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: See Site/Process Description

DOCUMENTATION OF NO RELEASE:

RFI NECESSARY: Yes
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UNIT NUMBER 12__

UNIT NAME C-747-A UF, Drum Storage Yard

N I I
REGULATORY STATUS__3004(u)

LOCATION_ Northwest corner of security area (Map location 12)

APPROXIMATE DIMENSIONS_ 20,000 ft2 (100' x 200')

FUNCTION__Scrap metal vard

OPERATIONAL STATUS__Active

DATES OPERATED__1979 to present

SITE/PROCESS DESCRIPTION: Above-ground metal waste pile

WASTE DESCRIPTION: Orums used for the storage of UF,. The drums are

eupt1gg;:71@§qq,:gnﬁ_crushed prior to placement in the yard.

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE: No information avaflable

RFI NECESSARY: Yes
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UNIT NUMBER 13

UNIT NAME__C-746-P Clean Scrap Yard

1T pEGGIATORY STATUS_ 3004(u).

LOCATION Northwest corner of plant sfte (Map location 13)

APPROXIMATE DIMENSIONS__294,000 ft? (290‘ x 1076')

FUNCTION Used for the acecumulation of scrap metal

OPERATIONAL STATUS__Active
DATES OPERATED__]950s_to present

SITE/PROCESS DESCRIPTION: Above-ground scrap yard used for the accumulat!
of clean scrap metal prior to sale to scrap metal reclaimers.

WASTE DESCRIPTION: Clean scrap metal of all types
SR :

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No information avatlable

DOCUMENTATION OF NO RELEASE: No information available

RF1 NECESSARY: Yes.



UNIT NUMBER 17

UNIT NAME_ C-616-E_Sludqge {aqoon

REGULATORY STATUS_ 3004(u)_ Cerbigdiiee

LOCATION_ North of plant security area outside fance (Map locatien 17}

APPROXIMATE DIMENSIONS_-215,000 ft2: Depth 12.5 ft

FUNCTION_ Syrface impoundment

OPERATIONAL STATUS _Active

DATES OPERATED__1977 to present

SITE/PROCESS DESCRIPTION: The lagoon is an L-shaped impoundment constructed
with a clay floor placed at ground level and earth/clay walls.

WASTE DESCRIPTION: Sludge containing trivalent chromium from the C-616 waz--
treatment facility, The sludge has been EP-Toxicity tested and 1s:.aonhaz: -
dous (see attachment). AT IR AR

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE:

RFI NECESSARY: Yes
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URIT NUMBER 18

UNIT NAME C-616-F Full-Flow Lagoon -

SN

REGULATORY STATUS_ 3008(u)

LOCATION__North of plant security fence, outside of security area (Map
location 18)

APPROXIMATE DIMENSIONS_ 366,000 ft2 (285' x 1285'}: Depth 12 f¢

FUNCTION__Surface impoundment
OPERATIONAL STATUS__ Active

DATES OPERATED__1977 to present

SITE/PROCESS DESCRIPTION: Rectangular above-ground surfice impoundment use
as an overflow receiver from the C-616-E Sludge Lagoon and as a settling pe
for the north-south ditch flow. The lagoon 1s constructed with an on-grade
clay floor and above-ground dike walls.

sitpply o L
VASTE DESCRIPTION: Some soTfds' {¢hromiim sludge) from C-616-E and some
solids (primarily fly ash) from the north-south ditch.
WASTE QUANTITY: Unknown
OESCRIPTION OF RELEASE:

DOCUMENTATION OF NO RELEASE:

RFI NECESSARY: Yes
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UNIT NUMBER 20

UNIT NAME_ C-410-€ HF Emergency Holding Pond

s 1 B i °
REGULATORY STATUS 3004(u)

LOCATION__At HF tank farm east of C-410 (Map location 20)

APPROXIMATE DIMENSIONS_ 600 ft2 (20' x 30'): Depth 7 ft

FUNCTION__Designed as a holding area for releases of HF

OPERATIONAL STATUS__Active

DATES OPERATED__Never used for original _purpose; constructed 1950

SITE/PROCESS DESCRIPTION: Below-yrade lagoon with earth floor and wire-
reinforced grout walls.

HASTE DESCRIPTION: No known waste

R RS Y

WASTE QUANTITY: None

DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE: No information available

RFI NECESSARY: No, the unit has never received any type of waste.
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UNIT NUMBER 26

UNIT NAME__C-400 to C-404 Underground Transfer
Line

REGULATORY STATUS_ 3004(u)

LOCATION__C-400 to C-404 (Map location 26)

APPROXIMATE DIMENSIONS__4-1in ‘steel line ~1500 ft long

FUNCTION_ Transfer of uranium-contaminated solutions from C-AUE to C<404

OPERATIONAL STATUS_ Inactive

DATES OPERATED__195] to_]9%6

SITE/PROCESS DESCRIPTION: Waste solutions contaminated with uranium wer-
transferred from C-400 to C-404 for settling prior to discharge.

WASTE DESCRIPTION: Aqueous solutions containing uranium and other
radionuciides. SRR

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE: No information available

RFI NECESSARY: Yes
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UNIT NUMBER 30

UNIT NAME C-747-A Burn Area

REGULATORY STATUS 3004(u) cohibiyeibeie e

LOCATION_ Western section of C-747-A burfal qround (Map location30 )

APPROXIMATE DIMENSIONS_ Unknown

FUNCTION__Used for burning combustible trash

OPERATIONAL STATUS__Inactive

DATES OPERATED__1951 to 1970

SITE/PROCESS DESCRIPTION: Burn area
WASTE DESCRIPTION: Combustible trash
ST
WASTE QUANTITY: Unknown
DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE: No {information available

RFI NECESSARY: Yes
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UNIT NUMBER k|

UNIT NAME_C-728 Motor Cleaning Facility
Vierrigado st

REGULATORY STATUS__3004(y)

LOCATION__North of C-720 {Map location 33)
APPROXIMATE DIMENSIONS -

FUNCTION _Motor cleaning unit
OPERATIONAL STATUS__Active

DATES OPERATED__1957 to present

SITE/PROCESS DESCRIPTION: Unatil ~1975, motors were cleaned by dipping in a
tank containing mineral spirits. This operation was discontinued and a stear
cleaning unit and a water treatment unit were installed. |

WASTE DESCRIPTION:: - Mimeral spirits containing grease, oil,
Aqueous mlﬁt;w £igranium, NaOH. 99 and uranfum.
WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: No {nformation avaflable

DOCUMENTATION OF NO RELEASE: No information avatlable

RFI NECESSARY: Yes
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UNIT NUMBER A0

UNIT NAME__C-403 Neutralfzation Tank

SRR ER N EX IR I
RESULATORY STATUS__3004(u)

LOCATION__Northeast corner of C-400 (Map location 40)

APPROXIMATE DIMENSIONS_ 24'4" square, 18' deep

FUNCTION__Hold-up tank

OPERATIONAL STATUS__Active

DATES OPERATED__1950s to present

SITE/PROCESS DESCRIPTION: In-ground concrete tank acid-brick 1{ned.

WASTE DESCRIPTION:. x::rently used .for the collection of UF, cylinder
hydrostatic :test t #nd area rudoff. Previously used for
hold-up/neutralization of uranium-bearing waste solutions.

WASTE QUANTITY: Unknown
DESCRIPTION OF RELEASE: No {nformation available
DOCUMENTATION OF NO RELEASE: Neo information

RFI NECESSARY: Yes
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UNIT NUMBER 47

UNIT NAME_ _C-400 Technetium Storaqe Tank Area

REGULATORY STATUS__ 300&(u)

LOCATION__C-400, west side, outside of bujlding (Map locationd7 )
APPROXIMATE DIMENSIONS__4.000-qal
FUNCTION__Waste solution storaqe

OPERATIONAL STATUS_ Inactive (tank has heen removed)
DATES OPERATED__Early 1960s

SITE/PROCESS DESCRIPTION: A A000-gal tank was used to store a waste soly=io:
of chromium and Technetium-99. The tank was located on a concrete pad ou:-
side of the C-40C building.

WASTE DESCRIPTION: The aqueous waste containing chromium and Te¢-99
SR I RN

WASTE QUANTITY: =200-gal in tank. No spills known to have occurred. Tank
removed in December 1986.
DESCRIPTION OF RELEASE: No information available

DOCUMENTATION OF NO RELEASE:

RFI NECESSARY: Yes
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UNIT NUMBER 79

UNIT NAME__C-611 PCB Spil} Site

:!l_i:,:;_:‘]l

REGULATORY STATUS__CERCLA

LOCATION C-611 Transformer area (Map location7Q )

APPROXIMATE DIMENSIONS

FUNCTION_Spill _site

OPERATIONAL STATUS__N/A

DATES OPERATED Date of release unknown

SITE/PROCESS DESCRIPTION: Spill site
WASTE DESCRIPTION: PCBs _ _
THE T R

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: Transformer oils containing PCBs were released o
soils in the vicinity.

DOCUMENTATION OF NO RELEASE:

RFI NECESSARY: Yes
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UNIT NUMBER 80

UNIT NAME__C-540A PCB Sp1l1 Site

R BRI U O O VRN B
REGULATORY STATUS__CERCLA

LOCATION__C-540A (Map location 80

APPROXIMATE DIMENSIONS

FUNCTION_ Spi1l site

CPERATIONAL STATUS__N/A

DATES OPERATED Releases occurred from the 1950s to about 1970.

SITE/PROCESS DESCRIPTION: Spill site

WASTE DESCRIPTION: PCBs

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: Transformer oi1ls containing PCBs were release:z -
soils in the vicinity.

DOCUMENTATION OF NO RELEASE:

RFI NECESSARY: Yes
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UNIT NUMBER a1

UNIT NAME__C-541-A PCB Spill Site

N A R R KR

REGULATCRY STATUS__CERCLA

LOCATION C-541-A (Map location81)

APPROXIMATE DIMENSIONS

FUNCTION_ Spill site

OPERATICNAL STATUS _N/A

DATES OPERATED__Releases occurred from the 1950s to about 1976

SITE/PROCESS DESCRIPTION: Spill site
WASTE DESCRIPTION: PCBs = =
coirbbiviedifeis

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: Transformer oils containing PCBs were released <o
soils in the area.

DOCUMENTATION OF NO RELEASE:

RFI NECESSARY: Yes
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UNIT NUMBER 91
UNIT NAME UF§ Cylinder Drop Test Pit

REGULATORY; STATUS: - CERCLA

LOCATION: _Between Virainia Avenue and C-745({(B) Cylinder Yard _

APPROXIMATE DIMENSIONS:__ Approximateiy 12 X 5§ ft,
FUNCTION: _Used to freaze steel cylinders

OPERATIONAL STATUS:__ Inactive

DATES OPERATED:__1979 _

SITE/PROCESS DESCRIPTION: Steel cylinders were submerged in a pit containi
a trichloroethylene (TCE)/dry ice slush te freeze the cylinders prior to
conducting a drop test to determine structural integrity.

WASTE DESCRIPTION: TCE

ST LT R R
WASTE bll.t’\f”l"'l"f' | lUnkn'a'wn'

DES%RIPTIDN OF RELEASE: TCE may be leaching from the pit into surrounding
soi

DOCUMENTATION OF NO RELEASE: Field screening of sampies from a boring dri
adjacent to the pit indicated elevated levels of potential VOC at shallew
depths. The boring was conducted during the CERCLA Groundwater Investigat
1990.

RFT NECESSARY: Yes
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UNIT NUMBER 92
UNIT NAME__Fi1l Area for Dirt from C-420 PCB Spiil Site

©* i+t REGULATORY STATUS: CERCLA

SEITITTY

e

LOCATION: ___ North of C-33]1, west of water towers

APPROXIMATE DIMENSIONS: Unknown

FUNCTION: N/A

OPERATIONAL STATUS: N/A

DATES OPERATED: NA

SITE/PROCESS DESCRIPTION: PCB contaminated soil from transformer failurs
(August 1967) at C-420 area was transported to this location and spread :n
ground as fill material.

WASTE DESCRIPTION: PCBs

fiiiie

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASZ: PCB contaminated soil spread and used as fill.

DOCUMENTATION OF NO RELEASE: N/A

RFI NECESSARY: Yes



B-30

UNIT NUMBER: _SWMU 95
UNIT NAME: _KOW Burn Areg __
REGULATORY STATUS: CERCLA
LOCATION: Northeast of C-746(K) inactive sanitary landfill® Fiiiiliiifiiy
APPROXIMATE DIMENSIONS: Unknown
FUNCTION: Burn and burial of waste from KOW
OPERATIONAL STATUS: Inactive
DATES OPERATED: Approximately 1941-1945

SITE/PROCESS DESCRIPTION: It is assumed that waste was placed on the ground’
surface, burned, and buried in place.

WASTE DESCRIPTION: Unknown
WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: A review of draft analytical data from preliminary
soil sampling suggests the presence of trinitrotoluene
(TNT) at elevated leveils. In addition,-%!: Tts . ..
suggest the presence of other semivolat{ E:fttjeﬁ:
concentrations. Soil gas sampling detected
trichioroethene, carbon tetrachloride, and toluene.

DOCUMENTATION OF NO RELEASE: N/A

RFI NECESSARY: This area is included in this PA because it is on DOE property.
A preliminary site investigation is currently being performed
at this site under the U. S. Army’s Defense Environmental
Restoration Program. All future response action at this site
should be coordinated with the Department of Defense.



B-31

UNIT NUMBER _SWMU 97
UNIT NAME _ C-60] Diesel Spill
REGULATORY STATUS: AOC (CERCLA)
LOCATION: _ East Stdé é#'c-5ob:ibiis b{jiff{(|i:
APPROXIMATE DIMENSIONS: Unknown
FUNCTION: _Ofesel fuel storage tank
OPERATIONAL STATUS: __ Active

DATES QPERATED: 1951 - present
SITE/PROCESS DESCRIPTION: Storage tanks for storage of fuel oil

WASTE DESCRIPTION: Diesel fuel constituents were observed in soils during the
Phase II investigation

WASTE QUANTITY: Unknown

DESCRIPTION OF RELEASE: On March 9, 1979 a spill of approximately 17,000 gai.
of no. 2 fuel oil occurred at the C-501 fuel oil tank

I TRALERTA FTag 15T revert for concentrati=

DOCUMEMTATION OF NO RELEASE: N/A

RFI NECESSARY: YES
This unit underwent a priortized RFI under the CERCLA ACO. It
was determined that it was not a source of Off-site
contamination. However, Polycyclic Aromatic hydrocarbons were
detected at up to 8 parts per million from the Phase Il Site
Investigation under an Administrative Consent Order. P(B was
detected in a sample at less than one part per million. See
the Phase Il Investigation Report for additional details. Thi
unit will be further addressed with WAG 9 in accordance with
the RFI schedule outlined in the HSWA Permit.
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UNIT NUMBER __SWMU 99

UNIT NAME __C-745 Kellogg Building Site
RESULATORY STATUS: AOC (CERCLA)
i!ii'[béi}fdﬂJ""‘tigg Side of Plant. C-746-0 Classified Scrapyard
APPROXIMATE DIMENSIONS: _approximately 320 ft wide by 480 ft long

FUNCTION: _ Pipe Fabrication for initial construction of plant
OPERATIONAL STATUS: inactive

OATES OPERATED: _Eariy to mid-1950's

SITE/PROCESS OESCRIPTION: Pi fabrication which included pipe cleanin
activities

WASTE DESCRIPTION: possible TCE
WASTE QUANTITY: unknown

DESCRIPTION OF RELEASE: TCE may have been released to the ground surface near
a1 e o the building site. Refer to the Phase II report for
i('él:;i}ﬁ"l"j;i"isiii_g additional details.

DOCUMENTATION OF NO RELEASE: N/A

RFI NECESSARY: YES
This area underwent a prioritized RFI under the CERCLA ACO.
Results of prioritized investigation did not indicate this uni:
to be a significant contribution to offsite contamination.
This area will be addressed with WAG 5. The RFI plan for thi-
WAG is due in June, 1992.
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UNIT NUMBER _SWMU 100
UNIT NAME __Fire Training Area
REGULATORY STATUS: AOC (CERCLA)

'LOCATION: _South of C-787 0i1 Land Farm and at the west side of 4th street

APPROXIMATE DIMENSIONS: _20ft x Z0ft

FUNCTION: 1igqy]
erci the area i i11 utili for fire training with th

compustible 1iquids contained in 3 metal pan

OPERATIONAL STATUS: _In place
DATES OPERATED: _1982 - 1987
SITE/PROCESS DESCRIPTION: Waste oils, solvents, and other combustible liquids

may have been burned at this location for fire
training exercises

WASTE DESCRIPTION: possible TCE or PCB-contaminated waste oils and solvents
WASTE QUANTITY: unknown

DESCRIPTION OF RELEASE: Unburned materials may have been released to the

ground. Refer to the Phase II report for additional
details.

DOCUMENTATION OF NO RELEASE: N/A

RFI NECESSARY: YES
This area underwent a prioritized RFI under the CERCLA ACO.
Results of prioitized investigation did not indicate this unit
to be a significant contribution to offsite contamination.
This area will be addressed with WAG 1. The RFI plan for thi:
WAG will be submitted inaccordance with the schedule in the )
HSWA permit.
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RESPONSE TO COMMENTS ON KY/EM-77
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RESPONSE TO COMMENTS ON KY/EM-77

This appendix contains the comment response summary to comments received from the
regulatory agencies. Items in bold type refer to areas of the revised document where the comment
is specifically addressed. Note that not all items contain bold type because the response to some
comments led to major changes of the document.



C-4

o szmumdo [[in “sjdures e ur sifeus 9[3urs 2 Jo UONERUIOUOD
3} SUMIIZSP O] POJOANIP UM “AIOJBIOQE] B “A[[EIOUSD
"S3)Is pareuTBIU0D AJenusiod wex sejdines azA[eue ot pasn
A[UouIuIoo 2S0T) WON JUSIIp Senbrutps; [eonifeue Suisn
PAALISp SEM SIMBIS o) W paysiqnd sonfea Jo oFwer oy,

. "$90TIJRI
sjeudordde ypm jor) SmImo[O] 91} 9)B[SI [[IM UOISSNOSIP ST T
v xipuaddy Jo ‘s)nsay, “¢ 'z UOT09S O} UCHONPONUT Y} 0}

TEonped Wog pautelqo
S[2A3] PaIRASD D) O NALIIE PINOD JBY §10108] 51qIssod Is(po
oreys ‘pakordura Jou 219m SPOIAW JUSISHIP | OMMIEIS)] 31y
Ut s25UeI BIED USI|QE)SS O} pasn 2501 woy Apnjs Jusimd o1}
Ul poAo[dius SpOIaUI [EOTATEUR Ul S0USIINIP 21 L) Pash
oIom spoqieul [eond[eue Ie[uns JI sjos Blep paysiqnd oy
ur sanjea YSM Te[runs o) pes| OS[e 10U PITom SSNJnoHIp 8Satf)
Alm Iea[o jou sT1] “swio[qoId [EoNAJEUR 0) pANQLIIE A[[eIoUsd
are safuel eep paystqnd wm uoswredwos £q pauTULINGD

PSPPE 9q [[W4 SOUSISHILIUI [eonAJeUE JO UOISSNOSIp [elaUsd v | (ummus[es pue ‘fuownue ‘wmmupes ‘Amolown} ssues Yty T
[yuamnaop pas[aaa axf) jo 7 Jayder)) 2ag]
"wonguLofn Jopo pue sjo[d Aipqeqord sanejnumo
Busn uonedaidas vlEP Jo UOISSNOSIp papurdxa UB WIBIUOD [Lv
JUSTIINOOD PASIAGI 9] “Jusumsop o) ul psure[dxs Ajojenbope -uonendod punoidorqg 21
tou sem sjod Anjiqeqosd sane[nums Sursn uonedaidas eep | jussaidar L1menbepe sopdwes a1 12y Yons (PaleUTURIUCS 10U
Jo souepodun S} 18y} JUSUIWIOD ST JO 950Boaq ‘saziudooal | 9g 0) 8q O} UmoUy ALTes[d 9501)) Seare punoidyorq AJUO WOI
Tomne o} “IoA9mOH "PI[BA JOU ST JUSUNUCD 1 Ut posies onss! | Asreudordde pejosyjoo slom sajdures 3sau 81} S)ENSUOLISP
a1 ‘uonezirewmns ejep o} Joud siold Aiiqeqord aanenumMd | 0] JUSUMOOP JUALMO 33 Ul paplacid SI  UOREULIOJ
Suisn  suonendod pojEUTWEUOD JOU PUB  DSJEUTWIRIUCO | [BUONIPPE OU  “ISASMOR] . “JUB[{ UOISNGK SNO3SBL)
ojul pajedardas 21om EJEP SU) SSNE0Sq ‘I9ASMOH  BIEP | BOUpBJ 1) SSOIOB TIOX USNE)L,, 9loMm PUE S[QE[IBAE 13S BIEP
ajqe[ieae [[e WoXy sonsHe)s Arwmms oy Sunemopeo Alduns | jsedrey oy jussarder Apuaredde sojdures ssoyl, (7661 “IMH
Aq poALISp S10m SoNfeA PUMOISNOEq SUYj JI UONEUTUTRIUOD | INZHD PUB 1661 ‘IITH NZHD) SUOEOUIOUOD [I0S puncidyoeq
waowy ou JO seare WY PaIjeulduo oavy o} sojdures 10] | 9)B[NO[EO 0} pasn alam suoneSusaAu] )G [ PUE [ 9SBYJ SU)
Juepodur aq proom 18U JoMITASI A1) Yiim sa1Fe stoyine oy, | Surmp pajoafjoo ejep (¢'[-V 28ed) ['z uonosg 0) Smplosoy I
SJUIUIIO.) [BIIUIL)
ydeadeaeg JaquInN
suodsay JudWwwo) fuonag e | Juswwo)

(S661 114dy panssy) .- WA/A

Appnjuay ‘yeanped ‘jueld UoISNIy( SNOISEL) YEINPEJ Y} JE [I0S UI S[EIIA] 10}
BLIDJ) SUIUd310g PIseq-YSTY YI[EIH UBLINY] PUE SUOIJEIJUIIUCT) punosdyIeg
Areunung asuodsay judurmio))




C-5

0] BJEp [PUOTIIPPE JEU) PSUTILI)ap Sem I1 “(sousniyur juerd
UMOW JO SPISHIO SBAIE WO paosjod 39 [[im sadures yorgm
) JI0J 18 10=[oad spos punoidyoeq pasodoid e 10} sSunesm
aanoslqo Ayjenb erep 18 ‘arojapy] podes o Wi pajussard
Auoumue pue Amolsw 10J sanjea punoidyoeq g3y oy moqe
pauIsoues osfe Seam FO( FeYl PIIoU aq PINOUS 11 UOT)IPPE UJ

'so)A[EUE JO 2)INS
B SIDPISUOD Yomim sisfjeue we jo ired Juraq £q pajospe 1sow
SInsas [eonATeun ISY) Ay ABUI {OTHM 9SOLf) “0I0J0I] “ole
pUR sjunollle 20e1) e jussaid oq 0) pajoadxa o1 yomm S50
QI JUSWIUIOD S} UI P3IST] SIULUIR[R o1} “Uodal 1) uT pajol 8y

"SUO[B JUSLIS]3 J0BT) ST I0] S SaSATBUR S1 JT 1TSaI pnom
oM Je) Uey Jajeald ST Jelf JUSWS[e 20BN B IOJ J[USSI B
PIotL [[m S2)ATEIs Jo S1Ins € 10] pazifeue o[dwes & JOJ S)nsal
a1 ‘sl Iey], 'SJUSULR S0BI JO SaSAJEUR 9)INS jSOUI Ul danisod
s1 SILI0IRIOQE] ISOW AQ POMO[[E Selq [BONA[EUE JO UONO2IIp
oY) ‘JuslUUOIAUY N pUe PEey weumy joajord o) jsaq
MOT SUMILIDISD O} SI S2YIS PIIRUNLEBIUOD JB Pojoajod sajdures
wox Bjep Jo asn Arumd oy asneseg SJUSUIS[A 30BN I0]
AoeInoos [eonATeUR UT S5IJLISES SIUOS UL SNSSJ SUISHIp SO T,
‘soli[eue Jo S)ns iy 107 sampaocold [eohAfeur o) aziwmdo
[ A1ojeroqe] o ‘seli[eme Jo S)WS ® JO UOTBLNUIDUCD
9] SUNLIN2P 0] PSAIP USUym ‘Iaadmol]  (elfjeue
198 1e] oY) PIM SIOUIISLINUT SZTLTUTI O SJUSUINNSUT o) )3s ("juo0)
T Lrojesoqe] 211 “a°1) 9)4Teus Jey JoJ sampaosoid [eondeus z

ydeideieg 13quInp
asuodsay ELE g ‘uonpdag Ased | Juduwwoe))

(S661 nady panssp LL-WA/XN
AYdmyuay] ‘Yednpeq ‘ue]d UoISnjji(Y SNOISEL) YLINPEJ Y} B [10§ Ul S|E)I] 10}
BLIAILLY) UIudaIdg PISE-3SY Y)BI] UBWNJ] Puk SUCLBIIUIIUC)) punoidyreg
Arewung asuodsoy juduwmio))




C-6

*(prom 9dueIs[o3 xaddn o556 ayy “a11) punoidyorq
395 03 porpjaw e syuasaxd £[renyor JrI) sjUATNIOP MuUepmS
A3 3} JO U0 $uD3]D) ST UDFL) MOF 5,01 JO LIS [} (M
JUI)SISTOD 5T 1 ISNEII UISOTD 5BAL dnjes si], apuadtad
@56 3} WO [EAlajul WIPJU0d 3y} Jo yum| Jaddn o;Ge
1]} SI Pasn IN[EA PIOYYEIIY) 1) ‘JUIMNIIOP PABIAIT A} U

“PaIBUIIIZIUOD JOU 218 JeIf) Sa)IS
Jo dnuesjo a1 opnyoe1d pnom pue punoidyoeq jo s8uer saddn
oy pajussaldoal iseq onfea ST 18 SIOWINE o) Aq pandifeq
SBM )1 SSNEI3Q SN[RA PIOYSSIY 21 SB P2Joa[es sem o[nuesiad
P66 90 JO [BAIINN I0UIPYUOS IO S Jo ynuy Jaddn oy,

“HOTEIUIOUOD  pUNOIdxoeq,, Jo | Taddn a1 se s)d[pue yoes
Jo s8ue1 atp Jo anea a[nuaoiad Y6 A JO [BAISIUT I0UIPIUOD
06 2 Jo yuny Jaddn st Sunosrss Joj uonesynsnl a1y 51818

"PASSTIOSIP 2q 03 PIsll [
sojAfeus asoy) “oslord punoiByorq pescdord oy} ur pepnyour
aIe S[BJW 3551 Io] s3sATeur 31 -josfoid punoidioeq pasodoid
o1} Jo red se umms[as pue wWIupes 10 seskeue Smpnjour jo
1500 31 Jo sjewmysa we Smdo[easp Apuarmo st gOQ ‘Al[EU]

"PAPNIOUT 3q PNOYS SSATRUB ULINL{[BY) J6Y) POUTILISISP
SEM J1 ‘UODIPPE U] "Paj0a[[od 2q PINOYS SUOHERUAOLOD
fuowmue pue Amolow punoIdoeq pajead[e o) AJUSA

(uo0)
[4

asuodsay

JUIUIHO))

ydeadeaeg
fuondag e

Jqunp
el g

(5661 11ady panssy) £L-WA/AM

Ayanudy| ‘yeanpeq ‘Juejd uoisnyi(] Snoases) yeanpe Y} Je [10§ UI S[EIIA 10}
BLILIY) SUIUAADG PISE-YSTY YIES]] UBWINE] PUB SUOCIBIIUIIUC)) punoidyieg
Arewnung asuodsayy juswwo))




C-7

'sasA[eue
£10jeIOQR] 1) JO JOBfUE U aq ABWI UCTINQUISIP PIAIZSqO
o) PUB ‘Snfea S[qeUCsES B j0uU s1  wonemdod Iomor,, 9 JO
UWINUWITXEW 1) ‘210J2151 ], “(6/61) Aespur] Aq papodar a3e1aae
[ios 2y Jo yxis-ouo pue (yg61) usduteoq pue apspleys Aq
popodar ofeioae ot IwaU ‘z-v o]qe ], ur paptodar ameIa] o1
eIy uaye) so3we o1y JO SN[eA LMLUTUII SU) JESU ST aN[eA ST,
‘@9/3w | noqe Jo anpea umumxew & sey uohendod tomor
ouy 181 Sjou 0} Juepodun osfe st ) ‘Isasmoy ‘suonended
om) Jo Aupiqissod oty st ooty jeyl Sunou w 1991100 SI
JoMaTARI o) “UMI[AIaq JO 9SBD a1f) UI Jet]) Palol 3q PINOTS 1]

["mamnaop pasiaal ayy Jo 7 Indeq) s0g]

'sjod £p1qeqoId sanBMUMD
o} JO UOISSTOSIp popuedxs U Spnppul ][l JUSWINIOP
PaSTARI 31 110day] 2J00JAL, S SOULISJAI JOU [[Iw JusWMaop
PISIADI ST} 95ME02Q ‘IPASMOH JUSUMOOP SK} UT pajuul]
sem sjo[d 91y Jo UOISSNOSIp 2l ‘slofaayl  (]°7 uonwesg
'y xipuaddy ur paeis st se) suonsmdod Jo wone3odos
s Amsn[ o1 pasn s1am  Jodsy 21004, oip ur pauuoprad
siold Anniqeqord samemumo Jo sasfjpme oy ‘Af[esouan)

"UOT}B.OUIDUOD PUNOIZNo8g
Jo yuny Ioddn o1y se pesn s ST anuastad yigg o pue
pajoafdau Axduns s1 uonenys sy ‘sses o Apuaredde st jeg
usym 198 uonendod [rerasc ap m sdnosd ejep [enplalpur
Jo Aupqissod oy sojeolpwl A[ensia 31 i) ST padojdua
anbrnpoa; Sumold sup Jo ofeyueape sup  uONNQLOSIP
PaAlesqO 3} 0) SINQLOUOS PMOD Jel S3IOUBJSWNOID Io
SWISTIRYoa 2[qrssod o) 19adsa1 m papiaocld st uorssnosip 1o
uoneiofn ou (ajdimexs 10 ‘sajdures soppms resu wmiiiag)
sury 1ydrens o[3ws e se J0jd 10U Op Biep SN AISUM SUOTENHS U]

¥

asuodsay

LEL T

ydeaseied
fuon)dag fde]

JaqunpN
JUAUC))

(661 mady panssy) LL-IWA/AN

Aonjudy] ‘YeInped ‘JBfd UoISN}JI(] SNOISEL) YEINPEJ 3} JE [10§ UT SJEIIA] 10}
BLIDJIL)) SUIUIIIG PIsEq-YSRY I[LdH UBWN] PUE SUOREIIUIU0)) puncidyoeg
Arewung asuodsay Juswmio))




-a[eds JWNes 3} Uo sal[eue [[e YA sjo[dxoq miejuod
$30p JUAWINIOP PasiadX 3} Jo v xipuaddy ‘“Jasamoq
fajess ames ay} wo payod jou ale JUAWNIOP PIS[AII
ayy w1 payuasaxd spord a31e] a1} “sr1adu0d ISATY) Jo IsneIAY

"dnoi13 Bjep IR0 I UT SISTXD
BMONNS SIES 91 9pn[oucd 0} JSA[EUe o) Pea] AJUaHSApEL]
pmoo (jlos ooeums “89) dnoid eep suo Jo aImmgonys
uonemdod paarsolsd oy asnesaq sishfeue jord o1 W seiq
® 0] pea pnoo 1o[d sums a1 U0 BIEp 2OBIMSANS PUE IOELMS
yioq Sumord ‘Apemng  vopeoymuept vonejndod sjemoseul
0] pea] puB jo0[d a1} Jo sisi[ewme o) se1q PINOD 9[EIS SIOS
0} BJep 3010§ 0} SUIAR ‘ejep S[qE[TeA. [[E 51 10[d Yors I0] S0MOs
Blep S} asnesaq ‘puooseg “sjo[d a1 Sumdonnsuos Ul paISpISUCD
10U are sjuiod eBp [EnpiAtpul a1y Jo uoneso] peorqderdosd
al) 9snesaq SI SMY], UONBUTUIEIUGS JO S30MIOS 1Of OO
o) s101d 21 asn 0} syeudordde aq jou pinom I 4SIL] “Tea[d 10U
st s301d yons Jo anfsa a1 INq PIONYSUCS 2q pirod sjold yong

‘uostredwos 1991mp 107
o[ess sures o)) 18 ydesd sums a1 uo papord noaq sary pnoo
9)ATetre (oka J0f symsal Burpdures soBLMSqNS pue 20BLMS JeoU
0q A 105 'SMA[EUR [ENPIAIPUT JOJ SSOINOS 0BLMSQNS
pue oaoppms Jo ooussaid fenusjod oY) Slen[eA® O] EJED
a1y Jo uosueduios ayeI[Ioe] pinom snyy ‘sajdures sogpnsgns
ple 3%BLMS JBaU Ujoq o] Seos aures a1 je penofd o1i[eus
Uo8s 10J ejEp o) sary 0} [ydpsy Aisa usaq oAy pnom I

S

asuodsay

JUSUIIO))

L3
*

ydeadeieg
uonIAG ‘e

Jaqumy
JUIWWO))

(S661 11ady panssy) £L-WT/AM

Lpmuay] ‘yenped YuB[q oSN SNOISEL) HeInpeJ U3 e [10§ Ul S[BIIA] 10j

BLIALL) JUIUIDAIG PISEq-YSTY P[EI UBWINY PUB SUCHJEIIUIIUCY) PuUnoIdydeg

Arewwing asuodsay Jusuwo))




C-9

Jo 9q pmom um [es1dojosd £q payedaidas eiep Jo swsheue s
JO SJMSaI JBl 9AR1[3q SIOINE 1 ‘IoAsmO}] suoneSnsasu]
aNg II pue ] seseyg o Suunp psuroped wOnOS[OD
ojdures a3 1w pojercosse sBo] Sulloq =y Sumnuexa
Aq peuntoprad aq pnoo Jum jeor8o[0ad £q 198 Byep ot Swpialg

“JUSWMOOP PasiAal
o} w pepuedxs 9q [[LM ST} JO UOISSOOSIP S, JUSIUSSISSE
¥SUI ol yo dajs uomenead eEp oy Sunmp punoidyoeq
15u1838 paleslos ale BlEp S1Is Udm pasn sem (pdop £q) anfea
puno1dyoeq spsudordde oy ey amsus 01 SpeW SEM UOISIAIP
SW], ‘SIS PoJBUTUGIU0Y 10] JUSIUSSISSE NSU Ul PIZI[nn
ore BIBP MOT] U0 Paseq sem (SOEJMS PunoId mo[oq I [ UBy)
19813 “9'7) aoBlMSqnNS pue (s0BHMS pumnold mofeq i [ B
§53] “3'T) S0BJINS IBJU B OJUI BIEP SU} IPIAIP O} UOISIOSP SUL

"asneD
uo $51BMoads PUR SSOUMISIIP PIAISSqO SIJ Jo JUIOS SSNOSIp
$30p ¢'Z uonoag 1y xrpuaddy Ul UOISSNOSIp SY) 1BGY PaioU
aq pmoys 1] "sAneN9ads aq pinom SIOUIISIAP JO UOISSNOSIP
Aue pue ‘S[I0S SOBLMSQNS PUR 90BHNS Ussmiaq SIOUIISIP
Io] suoseal Ammuapl o} asenbape jou ore sjoid Aniqeqoxd
SATE[ILMD oI} ‘PUODIS  UOISIOSD SATIENSTOTUPE Ue Jo
uoyoumy B aq PINoM pug) pasreslad Lue pue ‘(mofaq passnostp
se) Aten)iqIe ST pasn AQUaLMD UOISIAID 91 4ST,] "Snjea pajmuim|
JO 2q PINOM SISA[RUR UB UoNs JO SINSII 1) I8 2As1[aq SIOQNE
a1} I0q ‘2sTIaX? JUNSLIAUL UB 3¢ P[NOO SPUaI) JO SISATeUs ay]

"a)1s o1 Je wissAs [eorsAyd [emor a1p) uo
paseq uorsiatp sjeudordde o1om e je Sunjoo] s389893ns 1amarnal
sy ‘yidep 1007 SUO WElR IMeald pue 00J JUO URL $S9] JO
UOISIATD o1} Fursn putyaq Jutuoseas ot ssnosi(] ‘Surpdures jo
dap Qs spuaq) {erousd Aue apnjou] "pasSnosIp aq 0} poaal
sa[diues S0BLMSQNS pUe 0BJINS JesU Uaamiaq SUOTIELUIOUCD
JO uonnALusIp 1 UI S92URISHIp Joadxe 0) aue pea] pinom Jety
S[ELIDIBL JO §20UaLmMod0 Jeordofoal 10 sossas01d [eonIUBYDOD

9

asuodsay

JUSWIUIO))

ydeigeseg
‘uondag H8eg

JaquIny
YUSTIUO))

(S661 pady panssy) £L-IWH/AN

Apnyudy ‘qednped ‘Jue[q UoISTIJi(] SNOISEL) (EINPEJ Y} JE [10§ UI S[EJIN 10}
BLID)Y) SUIUIIIG PIseq-ysny (I[BI] UBWINY PUR SHONEIIUIUCY) puncadydeg
Arewrumg asuodsay judunuo))




C-10

‘T "1998(Ng 233G
*san[eA pajsadins asany o) pasedmos axe sayi[ene 3sarf 10}
puneidyseq oy syum] Jaddn og) “yusmunaop pasiaad ay) ay

'a]qe} 31} Wox
PaADWERI aq [[lm HSTRHI TA WNRNOMD 10 U9ALT sujea ay],

: ‘pouue(d st umi[[ey pue
‘Amozsul ‘AUcUMUB JO SUOTIENUAOUOD punoIdyoeq o) Ajuoa
0] JHOM RUOTIIPPE “Z# JUSUNNOY) [BISUSL) UL PI)JOU SB 0S|y

"opeul uosLeduIod
oy Jo souepodun oY) SUMIIINSP ©} pammbal sI jueumnod
o ur pajuasesd eep o) SuipreSal uonEWIONT [PUONIPPY

‘158213 21e S1AYUR SUIOS IOJ SON[BA
HSTYHL 2 1) Smsudms jou st 3§ uayy “(Suprpswt ‘sugaty
“9'T) £oUDpUS] [BNUI0 JO SIINSEAUI 218 SIN[BA U335 A[[BULIOU,,
S I ‘sUOTIEQUIHUOS punoIdioeq Jo uonnqLisip Jo pua addn
a1 yuosaldal sanfea HSTUHLL AU 181 PolaqUISWSI aq PINOYs
I “IOAMOR] "SONIS IS0 WO BEp SUIIMUEXD UM Sa)i[eus
9591 10] US3S AJ[BULION,, SUOHERUSOUOD S} UBY) Iajeald
are seAfele SWOS 10] San[eA MISTRIHL 91 18U} P2IOU ST 1]

Byduw ] wep
$S0] UINIpeueAs pue ‘(Q] (<) SIMI] UOTOIJep Japum WNIEY)
B33 g7 ue ssaf [exem ‘TyBuw z'g Jopun Amozstu ‘Sy/8w
0l ueq ss3 JeGoo ‘(By/Bur GOO<) SHUH] UOP2jap MO[aq
(IA) ummuomje ‘3y/3uw (¢ 1epun wmifjf1aq Sxy/Bw ('g Jepun
otmesre ‘8Y/8m ('] Iopun AUOUMUB [RIO[LMS PUNO] aM ‘SajiS
3501) 12 “[efausB O 's9)IS IO 18 UDSS SARY A[[RILION oM UBT])
S[aA9] 10]B3I5 1B SIB UINJPEUBA PUB ‘WINIJ[EY} ‘[S30IU ‘AINdIot
Meqod ‘(YA ) wnWoIyo “UmI[[Alaq “Oruaste ‘Auouminy ‘Uor3ay]
95BOMJ UOSDR[ S UTHIM PUE 9)B)S S1f) SSOIOR UISS U9 Sey
JRYM. J9AO PAJBAS]D JI8 SIOQUINT HSTMEL S JO SUI0S ‘SoYIs
3501} 18 Palos[[oo sojdures punoidyoeq o) pUE UONBULIOIUT
1 Jo [esruad W ‘pIjEUNIEIUCS SE PIUMUSP! U] JABY
o1 seaxs sapdums Ajfediound (JHA YD) Aouofe mo ySnopy

[ 21qe] £, 238d

symamuio’) syadg

7 S180[0a3 UNpim punoIdorq 1SUESe SLIAMS (1u0s)
woxg Bjep U3alos 0) SuB[d OU ae 2191 AQUsm) -esn apj 9
ydeageaeq Jaquinp
asuodsay U, ‘uong ‘a8ed | uRdWWO)

(S661 pady panssy) £z-INH/AM

AINJUIY] ‘YrINpEeq ‘Jue|q UCISNIJI(] SNOISBL) YEINPEJ 3} JE [10§ Ul S|BIRJA] 10}

BLID)IL)) BUIUAAIDG PISBG-HSIY YI[UIH UEWNE] PUE SUOIEIIUNIUC)) punoiSyieg

Arewung asuodsay juauImo)




C-11

"PoIBIPaUIDI
aq O] paau so)is yons JT Jummuislsp usym. pafoydura
5q JSOWU ‘UONEULIONT [eoTusyscsd Jurpnjour “juswradpn(
[euorssajol UCHELBA [BERYEU IO UOTEUMUBIIOD O} SNp
oI8 S[oA9] pojBAs[@ APUBIS asaty JT MmO o] J[NOTHIp S JI Usiy
‘sanifea pumoIdyosq paysqeIse saoqe APUSIS SUONENUIOUND
MmoUs Jeyl uonednseam ous v Sunmp palosfos  aIe
sordures ;7 “piea st ¢ yderdered wr ¢ [~y 28ed vo yjusumSre
91} 181} 9A21[2q SIOYINE 31 ‘IeAsmop] Surjdures 10 [eL2jEW
sowepind paonpoid sey YIS 1O SIemE 21 SIONE 3y

'sanfea HSHIHL o1 podo[24ap YoTum SISA[UE [e0T)SHe]s
3 W Papn{oul JOU 2I9m SEAIR 2saly wox sojdwes "JAOd
j& 15TX0 $50p uOnBUIURIU0Y owediour jeyy saoeld [elaass
1 8330U (G661) 2100 "D 1) 18 P2Ioaf[09 SUCHERUIOUND
omm3iour [ ssedwoous jou oOp g PpuR | S9qEl I
patiodal sanjeA HSTMHL 94 12Y) 52130051 10U S30p JUSIIIIOD
3Yl,  'SUOTERUIOUCD puUnoIiNorq 2] JO oanwuassrdsr
98 SUOCNELUIOUOD JUSIqUE 21 B onSIe pmom SIOUE
A “I9AIMOL ‘SUOTIEQUSOUOD JUatquIe SUTYST[qeIsa uT [njosn
sT onbIuysa] [BoRATRUR A1) JO oSN 2y} JBY) 2ax3e SIOYNE Y],

"H60-L'$8T6 “V60-L G8TE Uonealqnd
(1 “noydurysep ‘asuodssy] [RIpswy pue fouadiawy Jo 20100
« (€ Hed ‘Y Hed) Juswssassy SR Wl AIqes() eeq o
20UBPIND),, ‘7661 VJHS() Ut ST UONBILION ST, SI0UMIOHIP
sy ssossg o) poldde aq pnoys e souRULIONad
JO 10s jeUm pue ATESS309u st Surjdires yonio Moy SUTUL)3p
o} sampacord paurpno S8y YJAS] ‘Walqold SN[ ssalppe O]
"SIOUSISITP S818] MONS JOU Op SUOJENUINUOD S} USYM S[IAS]
PUNOISYoRq [EINJEU 19A0 PIIRAS[D SIE S[E19WI JO SUOTIENUISU0D
[0S ous IoUaUMm UTeMSOSR O} JNOIp sdem[e ST 1]

"a[oym 91} JO 2ANeIUasaIda]
st uwedqns oy ‘Bwsudms jou SI AN[IOB] 91 UO USYE)
sopdures Ajjediouisd sapnjour e eyep Jo [eaxsyu punogtaddn
oI} UMM e SUONEQUasuGs S[dures (el [0S AJIToB] SU 181
198] Juoredde o] °s[eIoUI 9SO IO SUONRNUIONOD PUNcISxdeq
emeu =y Summuis)sp w ampscold sy uogssnb am
“ISAMOY] °BOIE SI)) Ul SUOT)BIUIOUCS JUSIUIE ST} SUTULID)SP
0} [yasn Aferjuatod st (£68Z1-NL TNJO Ajonuay] ‘qeonped
‘d@Dd Tesu ASTWSY) J2)eMpInory) pue 10§ sTwedou] “g66(
‘3100[}) pPUMOISoBq B QALIDP O] SEAR POJEUILIEUOOUON,

pUe PojRUIEIUCS 1joq wWolf uael sojdums Jo ssn oyl £'1-v 2398g rd
ydeageaeg BETH TN
asuodsoy U0 ‘uonpoag ded | Judwwio)

(S661 112dy panssy) LL-INA/XAM

£anjusy] ‘Yenpeg ‘Jue|d UOISNyJi(] SNOISES) YEINPEY ) JE [[0g Ul S[BIIA] 10§
BLIAJA)) BUIUIIIIG PIseq-¥STY YI[BH UBWN] Pue SUOHBIIUNDUC) punoidydeg
Arewrwung asuodsay] judwuio))




C-12

"SUCTJBUTIIINOP S)eUI 0) B1ep Jo sAe[dsip
[eowgdesd uo L[a1 (sweidelp jes]- pue-ws)s “§-9) saonbmnyos)
A101B101dX5 BIED [EONSHEIS UOUIIOD AUMEJA] 'SONJEA [EOLISLITN
uo A1 sonbruyos) Jeonsnels e 10U Bl PejOU 2g 15T
1 USWnoOp 91 W paquIossp se onbnnjos) UOTIEN[EAS BIEP
reordeId e uo paseq sI SISIINC AMUSpPI 0} Pasi POLSUL SY],

1N WAOI} UBSUI 2] PApa3oXs jet sojdures
9501 239m Alm U] ‘paseq- KJ[EOTSE)S,, ST I1 “30UIS “JUBA]D1
0s 2q 0} pasoddns s1ssa001d ST J "SISEq [EONSIIE]S B 9ABY O}
Teadde 10U S30p TONESITUPT  I2I[INO,, S pumaq 9130] aY[,

'1-v aded

‘JUMMNIOP PISLADT Y] TN BLILID SUTUIIIIS
S 21]) JALIIP 0] Pasn sonjeA sYsLI 193] 1)) os[e ale Aay ],

‘T pue
[ $9[qe], Ul po)sl] BLR)LIo SUTInaIos paseq-ysSU [esy Uewinyg
S} 9Je15U08 0} pasn SYSU 1e8Ie} aumes S ol L] "YUSWNLIOD
3t Ut paptao1d  SYJRUR(ouaq,, JSL oY) s sa1de SIOQNE oYL

‘paisanbar s1 paquosap suostrduros s wo
UOTBULIOIUT [PUONIPPY SUOLIOE [BIPIUISI AIESS30SUUN 0} PEs|
Aew siyy “Kpapewm) ‘auope souelo £q isnf o)is SUp IGJ LIAOUOD
enuzjed Jo S[EOMUSYD S® PIPNOUWT 2q [[LA SUONBINUIIUQD
punoidyoeq Jo UoOUQIESp 9y UMM SUOTIRNUSOUOD
Pao3jop 9ABY UYOMjm $AIA[EUE OWIOS SB[ 1B 1BY) SAMSUS
POWSW SIYY, SISIX® UONEUNNGIUOd JT SUUTULIDSP USYM
seudordde ore suest jo suostredwoo opduns jer) oas1[aq
joU Op sioyIne ai ‘AMOH 1sed ot T Bjep A)is SumenyEAL
UayM SUOTENUaDUOS PUnOIdoeq PIZImn sey JHOAY MOT
SUTUIZ0UOD UOTIBULIONT §,Jomalaal 31 sjesardde siogne oy §,

“WI2DUOD JO S[EIUISYD
SE POJeUTUI[d X8 (O] x [ JO JSK 130uBd B 10 ['Q Jo Jusnonb
prezey ® moO[9q 9)ISs-U0 Juesald S YSU U0 IISSUOD
Jo s[EoNUSyYo ssBq pue punoIdyoeq aroudl o) ST JIAAN
Aq pardde nsaq sey jery popem Iaouy  (UESW O] Ueour)
ax1] 01 91 Jo uosieduwioo B “UONELIBA MO[ A[TR[IUNS € aAel
01 fnustoygms papdures usaq Suiaey seare a)sem 01 paredurod
U1} SI Sn[RA UBSUI SWYY, 'o8UBI ¢4G[ - (I Sl U URaW JEr)
MOqe UONELIEA B PUR GeaUI B SUMIISISP 0] Seals punoldioeq
woy ss[dwes joorons Jo uonos[od s1 pardde ueaq
sBY Jem) UosUedinos IaRoty "(WIadu0D JO S[EOIUOD S8 S[8Ieu
YSLI-MO[ S1f) SJEUTIN]S ABTI UOTYM JUSUISSISSE o1} JOJ W00
107 S[EOTIIAYD §9IESIPUT IT INq “ISIXS SUOTITPUOD STX0} JRI Ueaul
10U S30D ST} P30T 3q PMOYS 1), PAIBA[D,, 9q 0] PAIAPISUOD
2R punoifyoeq UESUT SI} SAOQE SUCTIENUSOUCD S)IS ‘SUEd
Jo uostredwioo odults v punoIBNoeq 1A PAJEAI[D OIB S[IAT]
AYIS-UO J1 SUTULINAP 0} sompaooad {ersass pasn sey (JHOA M)
uonselold [EuswuenAuyg 10] Jusunredsy] Ajorngusy Syf

(uoo)
(4

asuodsay

JUIWUWO))

ydeaSeaeg
fuondag ‘adeg

Jaquuny]
JUIWIWO))

(S661 pady panssy) L.-NA/AM

£amuay ‘yednpe ] ‘yus|J UOISTLJ SNOISEL) YBINPEJ Y3 JE [10S UI S[BIDTA] L0}
BLINLL) BUIUIIIG PISBG-YSTY [I[ESH UBWNY PUE SUOHEIIUIIU0)) ﬁ::c._uu_uwm
Aiewung Asuodsayy Judmo)




C-13

[7mowmnaop pasiaai ay) Jo 77 9s[qel
325 3sEa[J -aI0OIN] £q PaldIRs dsoy) wol) Liea paapul
Op JUIUINIOP PISIADI AT} W] SANJEA WNUNXEW PIJII[Is A ]

"90USI3J21 B SB Pasn aq
10U i} (g6 1) 2I00JA 9snesaq Iagnp Lew (sydeid Amqeqoxd
sane[numo a1 uo suonendod uaMIaQ UOTIBOIEIUSD IBS[O ©
§1 219[) 2ISGM SNJBA I “9°T) SAN[BA WMILTXEWI SU) JUSHRIOP
pasiaal oI W ‘a10pory],  sjopd Aypiqeqoid sanerwng
oy} Jo sisApue sy sunoped [euorsssjord jusdgIp B op
pasn e wioy A[YB1s AmA pInoo sisAfeus o) I0J Pasn an[EA
UIRUTXETW 91Y) J8U) Pajou 3q pnoys I (.3, 9'Y) o[qesnun sem
UssI o1 ey pajeotpul ojdures jew 1o Jar[enb uonepiea
Y} SSO[UN JN[eA WNUIXEUI 31 UBL[ $$9] sanfea AUe apn[oxs
10U pIp SISATRUR S 210U 2583[J 195 BIEP Sl WO Papn[oXa
2Iam Somea 9SOYJ Honnqiusip pumoidyoeq Sy} W In[ea
UMUITKeW oYy Uey 107ea1d A[TE0[0 olom Jey) Sonjea Ajnuspl
0] pasn alam (umifie 1dsoxe saL[eue ([ 10L) 661 IIOO
Aq ponddns  sonfea pumoidxosq umurxew,, 2 ‘ydeiered
ISIJ o) W '[-y o8ed uo pajess sy sishpeue oy toud jes (‘uo2)
BJEP AU} WO.L PIAOLISI JOU 219M  UBSIL,, a1 SUTpasoXs san[EA £

ydeideieg Jaquunpy
asuodsay JIRUIULO)) ‘uonaag ey | judwiwio)

(s661 pady panssy) Lo WA/AX
APmu3)] ‘yeanped ‘Juejq UOISRII(] SNOISES) YeINpeq SY) I& [10§ Ul S[EIIPN 10§
BLIAJLI) SUIUIIIIG PIseq-ysTy B2} UBWINE] PUE SUOBIJUIIUC) punoidyoeg
Areurwing asuodsayy jusmwo))




C-14

‘anfea HSTMILL 1921100UT U8 UT J[NSAI P[NOD SISA[EUE 1)
‘Uas0U0 ATI09LICOUT SEM SN[BA ST} JI "PUNOISNOBQ WINUITXBL
alf) SB UISOYD SN|BA 21} SBM SISA[EUE 91 JOJ BLINIID OISEq Y

'S30UDS
eosiyd oy ur Sumen 9[qEINs WM SIOWNE 3SOU) 2I9M
uonemdod _[eox,, o) psjussaxdar ejep oty jey) Suruuusp
pue sjo(d Anptqeqord saneumo st Sunenjeas 107 s[qisuodsal
spenpiput oyl uonemdod _jes1, o1p sjuesordor sseq
Bjep o) ;1 Surumiojep J1of s]qisuodsol joU ST UBIONSTZIS 8]

*S)oajap-uou pire sie1pno pasoddns o) no Suimony
£q pomads Usaq juowssesse snp sey 1o ‘uoneindod [ear,
A Jo yed 218 S0USISJUT JOf Umelp SO[dWES a1 18U UBIONSTES
ou} st ams moy ‘enbrmposy densjoog sy Jo uoneordde ug

¢'¢-y 98eg

a[qussod J1 Jusumoop pastaal a1 ojul pajerodiosur oq
TTt4 WIS WOIf SenJea pUe ‘paj[nsuod 90 [[Lk SIOUISIDI 9591,

oW “uMS00 N, “Isjua)) Justudojeas(q pue
Yoreasay [eIM[MOLEBY OO ‘ANSISATUN 28§ OO 'SLT
IR[UOII)) YoIBasyy "S[I0§ WLIR,] Onj() UT Sejsj AARSH JO
S[aas] punoidoed €861 B[l H g pue [ "] ‘medoT (g

'K ‘U0iSUTXe] ‘UonE)S JustIIedX smymoLsy
Jo s8aqj0) Lpryusy Jo Asidam /zz ON Ume[ng
S[I0S AMomjuoy SWOS Ul S[EWA AABSH JO S[OA9T]
punomdyoeg €661 BRSNS PUR “(I'V ‘siseweqierey (7

"879Z-L19Z (0T
B 61T ° SISA[EUY JUE[J 90USIOG [I0F SUOTEBIFUNUILIOY)
el Wo) puB JI0§ Ur SERN AABSH owog
Jo yuue)y €661 AP "D pUB ‘UOSUSH T3 ‘S[BM 1

:9pN{aU] B2TE S} Ul
SUONBNUISUOD [BIA PUNOoIdNorq [enusjod U0 SIOUSISYSI BN |

P

10)890°T ON

¥

assuodsay

1
'

JuBUIIIO))

ydesderey
fuondag aseg

JIQUINN]
JUdWUIO?)

(S661 nady panssp) £L-INA/AM

Ayanyuay ‘yeanpey ‘Jueld UOISNII( SNOISBL) YeINPRJ ) J€ [10§ UI S[EIIJA] 10}
BLIAJLL) SUIUAIIDG PIsEq-ySyY H[EIL] UBIINY PUE SUOIIBIIUIING,) punoidyoeg
Arewing asuodsay jusurmo))




»_.._T... Lo

[-puammoaop pasiaax : ) o e

g} Jo ¢ Jeydey)) 2335 IFEJ[ "JUIAWNIOP PaIs[Aal 21y Ul o ’
BLIILID Sumaadas ML AY) Jo UOTIRALIIP o1} UI PIzZII)N 3B "an[eA punol3yoeq Jo UCIIERUASU0S dn-ued[o paseq-ysu
Apmuay] jo Yeannommo)) 3y £q papiaoad synejap y] | 1omof u jmser pue Jeydn ¥ 0s Sueq uonenbs aij Jo tionrod
JeY} UI )[NS3I PNOM 9% ['() SNSIPA 940’ SuIsn suongmofes
“JUIUINSOP PASIADI SUF UT Pasn aq [x anfea uondiosqe sy, | ayeyur *Asnolaqo  (0SG:00] uonendoy QANRISIITWPY
JUDUIIOD ST} Ul PSPNjoul St 90U2ia)al & el sEebaidde pue | Spomusy 10v ‘v00-10FTZ S S[EwW 10§ 00 JO
anfea uondiosqe Y3 iy 1o] sousiafeld s 91818 atf) pajeoipul | I10j08] uondiosqe [BULISP IEJoP POPUSIILLODDI B SBY JIJA M
sAry sjuomnmos jsed [eIsass jeqy ozyuBoool siomne oYy, | “Ajoey sy uo sjusUMnod snomaxd UT psjou USAq SBY SV g xtpuaddy 9

C-15

[-wamnaop
pasiaal o) Jo 7 Jo)dey) ©I UOISSMISIP UOKRN[EAD
ulBp o) 99 a5e3]d ‘YSIY J35 BIEp I} PISEIG 138 BIEP 21}
Ul £aN[EA 3591} SUIARI] IENEIA §I S|, *JUIMNIOP PISIAL
o) dunaedaad uogm porrropiod sisA[eue ) Ul )95 wiEp oY)
WL} Pajajap 21as aNeA PUNOISHIeq WNWXEUW pajda]as
ayq} uey; 1)eId sanjea auoE—a:.;_u ) 1P»xapuon ‘a3joN]

‘SUONJEIUS0U0D PUNoAdoRq
Jo uonnquystp oty jo uompod lomo] ap jussards1 Aoy se
sis{[eue o1 0) Jwepodun am sjosjapuoN  sisAjeus densjooq (uoo)
aiy o) Jouxd 30S EJEp S} WOL PRACUIAI JoU 2Iom S}O8JapUON S
ydesseaieg Jaquump]
asuodsay JuBWWIO) ‘uondag fAdeg | judwuo))

(S66T Idy panssp) LL-WH/AN
AYIMuay] ‘geanpeg “Jue|q UoISNI([ SROISES) YEINPEJ ) JB [I0S Ul S[BIA] 40}
BLIDJLL) SUIUDAIIG PISEQ-YSNY YI[EIF] UBWINE PUB SUONEIIUIU0) punossyieyg
Arewiuing asuodsay] judwimo))




C-18

£

Iog

"SIONERUIOUCY WNIIPED PajeAd]a Y JO asned A[ay]
1SOUI 31 1 SIUSWIMBIR ISIY JO PUOIS S} “2ICJAISY ] PIIEAID
3q 03 PUNOJ 10U 21am (outz ‘pes] “89) sjusumiape apmdosieys
IS)0 S 95NEOIQ I[QBUOSEAL WIS JOU S20p ISI) Jo ISIY
SYJ SUOTERUS0UOD pasealow Jo Surodar S 0} paf yotgm
I0LI3 [EOUAJBUE JO LIOS SWOS JO JUSWHOLINS [BNBU PazI[edo]
B ISj19 0) S0P S] UONROUSIUOS UMIIPEY PISEIIOUL I I8
UOISO{ouod Sif} 0] SPEI] “J(IDd 18 WNMIPED JO 98Tl [ELSnpul
UMOUY OU SI'9I37) 18Y] 198] 31 pue o8] SIYL S[EIPUI IS0
959} M JISOUCD UT PUNOJ JOU ST UOMNELUSOUCS LUNIMIPED
PaSEIW o) ‘JOOJ IV Ppsivadxs am (1addoo fourz ‘peap)
Sunejd W pesn AJUOUIIIOD S[EISUI IS0 JO SUOTIRLNUSSUOD
poseandul UOMEMIS ST W USAS ‘Ianamoly “sdoys Jumerd
JBSU S[I0S U PUNOJ SSLUTISIUOS 318 WINMUPED JO SUOLRHUaduod
paseonduwl ‘A[re[uly  esn SuLmMp SOpPIPA AY JUSLIUONAUD
O} O] PASEI[II OS[E 218 SJUSUId]D ASOUf) SSTEISQ PRIBAS]S 3G-0)
pumoj A[IOWIUOY OS[e I8 OUIZ PUE PES[ ‘JUSLIOLIUS UMIGIPRD
JO SEOIE Ul ‘JoASMOH] 'SO[OIYaA e saIm pue sSumny oerq
WOy $358a[a1 O] anp ST JUSWOLIIS SN ‘sdempeol uoe s[ios
Ul po1zAse ATUOUNKIOD ST SUONENUIQUCS UmMpes ‘oduexs
UOTRIOOSSE [EOMUSY003S [BNET IO JO 9SNBOAQ
Ao 10U ST WMMUPED 1M OUIZ P2 Pea] JO S0usIMOd0 I

- A1 . . ey EEENE_
SUIMOJO]. Y) WNWITUTUL 8 3pPNJouT [[im :o_mmnomﬂ papuredxo:

o] "papuedxa 5q [[l% JUSUMIOP PISIAAL I UT :oﬁ%umj

"SSIS |ELOSNPUT JB J0U Jng “sa1poq’
210 10 3001 Ul WONNQIUSIP [eren JwiApmis Usysm JUBAS[SL
ST SJUSWD[S 20BN} JO UONEBIJOSSE ' [BONUSYD03D) * gogBpumqe!
SANR[2] WL pUNOJ oq PNOd UMNUPEd S[UmM SNS 9§ I8
Py 29 pinom soudsald a1y} 0 ‘S[I0S O} WNMIPED PIsBYR,
aaey Avtu Jeip ss9001d [RIOsnpun Tenonred v U1 pasn usaq o>mn_
jon AfBul SjUSWSle JOYHO S ‘o[durexs 104 -9]QRUOSEAIUN:
SWOYS UMMUpEd WO 20mos omedodonjue Ue uMOSSIp:
0] (uZ ‘qd “§9) suowsls sqmdosieqo lomio jo 2ouUsEi
o Suisn ISASMOH  "I0USIMOY0 JUBOLUSIS S, WMNUped
Joy uoneue[dxs Areurid ay) st pasn ureSe s Jold Teond[eue
1B pue A[oNH Jou st somos dmsBodonpue we jew 35538ns,
Ao 0I0fe19Y[ "SUONBRUIOUOD PIJRAS[9 UI PUNO) jOU oI
UMIIpso M PIJRICOSSB A[[EOMIAYS0s8 SIWMSWOS 218 18y

3YL IX9) PSSIAAL SY) U PSpn[OUT 9q PIOOYS nocquqo:a. SJUSMIS[® JOUI0 JeT) 2JBlS OS[e SIOWNE ST ‘JOASMOL] "90mOS, |  9'g'Z Uonoag
ST JO UOISSNOSIp aAlsuedxe olowr 8 jey) 59138 soMne 3yJ | orusSodompue we woly 5q Lew wmiwpes jey) 15983ns ejep oy h_ ‘5 1-vodeg | o1
i
: i{| ydea3eseq || Joquny :

S ! 1
asuodsay | JUIUWNLIO)) i] fuondag fL3eq’ | Judwnwo)
ﬁ ;
¥ (Soo1 1ady ponssy) LL AN !

LApmuay] ‘yeanped ‘Jue[d uolsnyi( SNOISED) YEINPLJ-IY) J€ 10§ Ul S[BIA] ._c.m :

E..B:U u:.__uu..uw wumﬂa.u_m_ﬁ [I[ESH UBWINY] PUE SUONEBIJUIIUO)) _E:o..um_ummw
: i Arewnung asuodsay juowmo) .




C-19

"SUOTENUIIOD PUNo3xoeq AUOUINUR ot JO =oumchmnco..\ :

Surpredar 7 jusunuoy) [ereusn 295 ases|d ‘uonippE fuj |

UL B2 O LR
.mm.: .m,.. HRECN

[ PR T PN

['1aamnaop
pasiaax ay m aeadde jou sa0p Joad sl -JUAMDIOP
pasiaal 213 Sunaoeddns sisi[ene o) Ul papnjour 10U 1M
aN[EA PUNCASHOrq WNMIXEH ) Se PIJII[25 IN[eA ) wey}
Joyeaad sanfea jpdjapuon ‘asnodsad snojaald e ur pajou sy]

.. vl

_ Treiep ul ucuswousyd snp ﬂaaxo [,
‘EouaooﬁﬁomSE N uSmmoop s UI 51074, Jo uonemasaid..
oy} jo Jurmoopioys e st sTY], 'sjo[d oy ur pakerdsip H3mer,
91} Pa20Xa AW AJ[EnIOR SUONEBIUSSUOD punoidyoeq jo sdue:
21} PR103IOp UONBIUSOUC Ol SEM SNfEAPSI0JopUuoU M 10§
L[ UOTI2319P 9] JBL] PALINSSE Sea {1 SSTHOSE "UOTRIUSOUCD
Pojoolop 1soySny. ol pIsoxs A[eryor §)09)ppuUCH ST O]
SN[ won2ajap 3y jo auwos ‘(Auounyme “3-9) s[epour soen o)
J6, SWOS JO 958D S SISA[pUR o) Wl s309)apuou Jurpniour
0) anp sesm uouawousYd SWY]  199)Op WMWIXEW SUI TRy}
Iapeaid aq o) sreadde s HSTYH T o9 181 18] ou) Jurpreday

— e

_:.. it e ..?::., T g ¢

P R T s

segarn, Y

=

i e

. ‘ydeid a1 uo vuﬁo_mﬁ mm £°1 900 ;
mm T Sl 2 mo m2 fexmeu a4yJ . ‘Suoim st ydeid a3 o UsmOYS ,

v c

- (sinuac1ad Yg6) SNTeA PIOYSAIR AU ‘osTy Y31 AJSnoTRUIQNE., 01d
TRUMOP | T8 SUOHBRUSOUOY AUOUMUE BT} UCISSTOSIP 1.1 PARIS, Amqeqorg ;
PasiAsl ol UT UCKHEDO] 1901105 ) Ul oI anjea HSHIHL | st 1 yBnompe s[nusoied Psgs o posoxs ydeid sip, uo umoys . Kuoumury o
a1y soe[d pue JOLIS [ESIEWLRELL 81 J02.J00 [[Ix SIOWNE 2] | 2iep oy Jo sUON "JUSISISUOS JOU SIe SUOISSNOSIP pue Bjep sy, [« ‘p'p-v 288d 1
"SUOTIBIJUSIUCO " .
punoidyorq ummIpEs &) Jo uUonesiUea [enusied o i i
pUR S[R1AWI 20B]) PUB JOLS [eolA[BUR SUNIIBOUOD UONBULIONUT ‘ (uo0)
[BUOTIPPE I0f Z# JUSUIIO)) [Bisusn) 98 ases]d ‘vonppe U] i 01
ydeideseg JaqunN
asuodsay JUBLIO0)) ‘uonaag adey | judunuo))

(661 pady panssy) L~ WH/AM

APmudy] ‘yesnpeg yue[g uoisnjjiq SNOISES) YeINPEJ ) I [[0§ UI S[BIIJA] L0]
BLIAIL) SUIUIIIIG PISE(-YSNY YI[ea UBWN] PUE SUOBIIUIIUG)) punosdydeg
Arewrwng asuodsoy judmiwio)




- €-20..

el

e —————— L,

P 3 I
_.mno__uu&ow
ajdypnur soys 1a3uo] ou eyep pasnpai 2y Jursn syopd Isofy
‘Y xipuaddy uy 335 wjep pasnpai ayy Joj sjoqd 3y 395 aseajd
‘OS[V  JUAWINIOP pasiAdl 3y} Jo 7 1adey) 29s 25 d]

JUALWMOOP PASIASI DU U PASSROSIP 9q :F.f

‘Amolow pue ‘péoj ‘omz ‘umissgjod ‘Auoumume )
‘Woroq ‘oo “ummmpeo “1ddoojoo] 1 el Iepward
sydop woy sordures Jumugsardsi ewp Jo suyded. yog

tar ot

Ped]
PUE ‘AMOISW “WNUA[AS “WMI[[ey) ‘Umijjf1aq 238Ims It}
MO19q J99] 1-() PRJOIY[00 IEp [esnuayscad Jo sudesd 1og |

:moleq past] are stydesd ssetp jo sojdumexy

"2.MIBISYI] O} WO PAALIP
SUOHNQINSIP [BJUSUIA[® JO SofuBI IO BUISIUD [BOIUIOYDQS3
pe20xa jou op so[dures ut punoj sanjea YBN] Jeryos o ySnoy
USAS SJUOWIS[? [BISASS JO UONBUIIEUOD S1ESIpWl ABW Pue
yreogTudis o1e 21 INq “IXe] 91 Ul PSUONUILI JOU 3Ie SPUAT)
ssay], ‘sa suoneqndod ojeredss om) eI ojeoIpm A[[ensn
oM Ejep UONEQUsoucd Jo suidnord sypredss o 640?

i

SonSSI 953, “p# JUAUNUO Je1susp o) asuodsel sos ssea]d | w seBueyo jueoyTuds moys sydesd Aniqeqord oy Jo peroasg v x%cum&_w £l _
JILmoop "UMOYS 58 [C' . i
pasiael 3 o pajelodioowl aq i uonoauod SN | 10U ‘pp = 68 uf ‘Ydesd uo umoys synusored yige semobeuy 81 -V s8eg 71
: : ydeadeagg TquRN
asuodsoy _ licliniilig : HIOTPRETNRE -8 | EuE.._:oU
- t

i (S661 [1ady panssy) LL-IWA/AN i
,.b_uE:oM .._a“_:_un_m...u...\.m_m. =o_w=.a_nm=8muwﬁuse«mo—_:a__ow_._m_ﬁo%..e

BLIDILIY) SUIUIAIIG PISEq-YSNY YIfEI[] ULHITif] pue suoyeyuaduo) pumoidyoeyg

Areunung Isuodsay judwmo))




C-19

‘SUONELUSSU0S PUNOI3NoR] AUOWTIUE 21 JO UOReuImuos? [

Suipredal 7@ juoumno)) jersuap 2as osesjd ‘UonMIppE fuj

ST B I DY L

S IR T R & SRR N S TR Rt

ML Ry e RN P R THEY AT Y 4

LR WAL

["yuammnaop
pasiaax oy} ur xeadde jou saop 10113 SIY], “JUAWNIOP
pasiaax 23 Sunpoddns sis{[ene ayy W papNIUT 30U Atam
anjea pUNoIdYIeq WMNMTXEW I} §€ PIJIIIE AN[EA ) ey
J9)e348 san[eA 199)apucl ‘dsuodsal snoradxd e ur pajou sy

AT

Fip "Jtejap ut uouawousyd sup urejdxa [ag

_Euﬁsoov Pasiasl of], 'JUSUMOOP oY) W s1ojd, Jo uoyejuasald.,

sy Jo Suruosloys e st sy, sio[d oy ur pakeydsip a8uer,
"9} pesoxs Aew A[[enow SUONENUAdUCD punoIldyoeq Jo sfusl
31, ‘pa102)3p UONEBRUIOUCD OT) SEM SNBA.PIIOSISPUCH St 10]
MY} TONOSISP S1f) JEU; PaUmMSS? Sem IT STEISE] "UIONBIUSOU0D
Pajoalep 1SOUSIY. S PIsoxs A[EMIOR §109)9pucu o) 10]
ST UOYDajap 91 JO Swos “(Auocumire “8'3) s[eloul 3oen 2ty
iJ6, OUIOS JO 9580 SU}JIf siSA[eUR S} UT S}09)9pUoU JUIpn[oul
0} anp sem uoudWOUSHd SN }09)p WMWINEWI 1) UEl)
I2e21d oq o) sreodde s HSTUHL o amﬁ 0By o1 npreday

—p— ™ L3 e L g LI T

£ J g b :}: PR PO

S e h . - -

Tiggrpan, -

L Leadt. .
witege

a
N

" 1yde13 oy uo pajesipuL m« m _ Eu:
wm Z St 2 mo moﬁ Temjeu ayJ, . ‘Fuowa s1 ydes3 a1p jo umons .

e (ernuaoad We6) onTea ploYsany 2y ‘os[y Y3 A[snofelugue. 101d
EoEsoou 3k SUOLBLUSOUDY AUOUINUE JBY) UOISSNOSIP O} .UT PIJEIS . Aqeqoig i
PASIASL S} UI UOTEOO] JO31100 o1 W Ju| anfesa HEHHMHL | st 1 yBnowpe smussiad Qg6 o1 pasoxs ydesd o, uo umoys Luoumury -
ay 20e[d puE oL [EONRWISIE 5U J0ILI0D [[Im SIONE Y | 2ep oI Jo SUON 'JUSISISUOD JOU SIE SUCISSNOSIp pue elep oyl |+ ‘¢'p-v 99eg 1
"SUOBIUSIU0D : i
pmoIdiorq ummupes oY Jo UOWEdHLIDA [Enumod o M :
PUE S[e39Ul S0BI} PUR JOLID [EONATEUR UNLIZOUOD UONRILIOJU] ' (‘u00)
[BUCNIPPE 1O] 7# JUSUMUOD) [elousy) aas 9sed]d ‘uomippe uf : ol
ydeiBeaeg JaqRInp
asuodsay JRUWe)) ‘uonaag fedey | judmIMIO))

(S661 nady panssy) LL-WI/AN

SpPMudY ‘yednpeJ “Jueld UOISNIJI SNOISEL) YEINPEJ ) JE 10§ Ul S[EIIJA] 10}
BLINIL) BUIUAAING PIseq-YSRY YI[EI| UBHINH PUR SUOLEIIUIIUC)) punoidyreg
Arewrwing asuodsay Juawuio)




- £-20.

L

e aem ey o

ik Ot s
[suopaagep
adnynwm moys 12duo] ou Byep pasnpas Y3 Suisn sjofd 5o
v xipuaddy u1 335 wjep paonpaa ay) 1oy s)ofd 213 395 asea(d
‘osly "JUAWNIOP PasiAax oY} Jo 7 Iapdeq) 398 aseald]

~

JUSTMOOP PISIARI SU) U PassUOSIp 8q =§

-AmoJew pue “pea| ‘omz ‘umissejod ‘Adourgue

‘uoloq ‘[ooru ‘ummupes ‘ildoomooy 1 .wey Iapasd
sipdep woxy sopduwes qunumuaﬁ S% Jo sndesd. 100
K LTI Y

PEI]

pue ‘AmMoIsll “WMMIL[SS, “WIL[RY} “UmI[AIaq :90BJINS a1
MO[aq 1337 1-() PRI0ATI00 BiBp [BOTUAY0a3 Jo sydesd Jog |

—

:m0paq palst] are sydesd asetp Jo sejdurexyg

"IMIBIN S1f) UIOL PIALID
SUONNQLIST [EUSUWRfS JO soBUBI IO BUSLD [edIIDgoqad
Paa0%a jolr op sajdums ul punoj senfea Y31y [enjor o) yBnot
U9 SJUOWIE [RI9ASS JO UONEUTUIGIUOD S)E0lpll ATWI pue
WeSTUSIs SIe A5 JNq XA} SU UT PAUCHUSLI J0U aIe SpUST
asoy], ‘Jse suonemdod ajeredas om jer)) 2JESIpUL Aehsn
UoTj# Ejep Uonenusouos jo sfmdnord sjerdas lo oﬁ*oﬁ

1

!
SSTSSI 9SO, P VUSWILUO)) [IAUSY) O} asuodsar 995 ases]d | UI sagueyd nreogrudis moys Emﬁw Aiqeqoid 91 Jo [ishag v xipuadd ﬁ £11
“usumoop "UMOYS SE S ._ .“
posiasl o3 oy pajerodioow 3q M UORoALIOd SWL | J0U by = ¢8 Uy ‘qdeid uo umoys amueorad g6 BE:ocmE SI'p-V ummm Z1
: ydeadergg Taquiny
asuodsay _ UML) fuoydag fodeg | Juswuio)

ELI)LL) un_noo._um PISEQ-YSNY Y3[EI[] UBIII] PUB SUONEHUDILQ)) ﬁ::o._uu_uwh;

~ (S66T ady ponssy) LL-IWH/AM ;
B]J UOISIJJI(] SNOISED) YEINPEJ ) 36 [log ul m_wuoE 10§

Arpwrmng asuodsay jmauiuro))

i
§




C-21

SALSHIE HIGIE 2P T

SRl i F

asuodsay

w Lt LMY ey et m..o..h...umn& o
— — A o T
| .n,..,,«:.ﬂ" i L A BRTH.
o I e
- “ bl wilinl
h - ~ MEL 80 e g o . . _u, |
;2 1 " - . DRI U ,
—— _ M..l |
T Hmﬂt - i
b : .*
' T L.t ..n..... ;.-ﬁ.m..ﬂ - . H ..
. - b - Y T . ‘
) * o Sl L H - ¥ ..—n— e i f ., )
H. [uswmnaop pasiaax ay Jo ¢ pue ¢ s1aydey) 2as onnm‘& . - T _
Sl . 3
{ }
‘[[om Se JUsIWmoop pasiasr | !
o W papnout 3q [[w pardde aq pnoys senpea asoyy moy 'tk \
pue sanfes HSHIHL 9 0} predar ur euajiro Suruaslss passq _
-)SU I[esy UBLINY 3y} JO IDUBOLUDIS o) JO UOISSHOSIP VY e ;
o ST i
* uononb prezeypue |. | o
NSLI I90URD S530%S Woq IO SDYJ PAIEMO[ED oW PUB SIN[BA "T1om payuasaid jou pue JoLig stsaneA | :
Aotx0) Jo ss[qe} Sutpnjout s1ajourered o1y JO UONBNO[ES ST} | PAIBINOED S} JO ouRogIUSIS pirk ‘sBurpuy. ‘suonEMmoIED Aip Jo ._ |
JO UOISSIOSIP Papuedys e UIRjuod [ JUSTUNOOP Pasiadl oY | uorssnosip o) ‘palgns urew ® Bis{Eowm 10] BLLSILID m&:mo._ﬁum ; ]
‘papuedxs 2q pnod UONEULICIUT ST JeY) 39188 SIOWRNR SYJ | Paseq-ysu weumy sjes pods1 smp Jo opn oy ydnoyiy | | g xpusddy A
. £ i
" ydeaBereg | [roqumy
JudUIo) fuonag fa8eq | Judwwe)

(S66T 1ady panssp) L.-WA/AN

AYomudyy ‘yeInpeg ‘Jueld uoISnyyI(] SN0ISLS) YeINperd Sy) J¢ [0S uI S[IIY 10}

BLID)IL)) Suluda1dg paseq-ySny H[EIH UBWNE] PUB SUOHEIUIIUO,) punosdyory
Arpwnung asuodsay juawuio)




C-22

. THIS PAGE LEFT BLANK



