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1.0 PREFACE

In March 1994, ERM-Midwest, Inc. (ERM) prepared and submitted a report to

RNC summarizing the results of the statistical analyses ERM performed on the

MFLBC Phase II data. The ERM report has been reproduced here with format

modifications, so as to incorporate it into a comprehensive Remedial Investigation

document presenting all relevant data collected at the MFLBC.
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2.0 PHASE II RESULTS

2.1 Introduction

In accordance with the ERM-Midwest, Inc. document entitled "Middle Fork Little

Beaver Creek Sampling Plan" dated February 4, 1993, sediment and overbank

deposit sampling was performed in three areas along the Middle Fork Little

Beaver Creek (MFLBC) in Salem, Ohio.

The objectives of the samplingtenalyses and statistical analyses were:

• To determine if there are relationships between site physical
parameters and Mirex concentration;

• To evaluate Mirex extent in the sampled areas (and through the
entire MFLBC study area); and,

• To evaluate if the MFLBC data base is sufficient to address remedial
design questions.

Upon completion of this sampling in the MFLBC, the sampled data set was

analyzed by various statistical methods.

2.2 Sampling Results

2.2.1 Sampled Locations/Data Summary

MFLBC sediments and overbank deposits were sampled in three areas using an

unaligned systematic grid procedure (procedure is described by Gilbert (1987)).

The three areas sampled [with associated river miles (R-M)] were:

• Area 2: R-M 36.2-365;

• Alternate Area 3: R-M 30.3-30.9; and,

• Area 5: R-M 21.6-22.1.
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A map showing the locations of these areas along the MFLBC is provided in

Figure 1. The sampled areas are shown in detail in Figures 2,3, and 4.

All sampling protocols which were previously established (e.g., ERM, 1993) were

followed. All samples were analyzed for:

• Mirex;

• Total Organic Carbon (TOC); and,

• Grain Size (Sieve Analysis).

In addition, the locations of all samples were surveyed in.

The analytical results of the sediment and overbank deposit samples are

summarized in Table la, with only positive detections shown. Table Ib presents

descriptions of the samples collected.

Table la was then used to construct the data set for the statistical analyses. The

final data set used in the statistical calculations is provided in Table 2. In addition

to the Mirex, TOC, and grain size data, the following values were added:

• Uniformity Coefficient (Cu) - explained in the next section;

• Coefficient of Gradation (Cc) - explained in the next section;

• Elevation Difference - Difference between a sampled location's
elevation and the elevation of the bottom of the MFLBC
perpendicular to that sampled location;

• Perpendicular Distance - Projected shortest perpendicular distance
from a sampled location to the MFLBC; and,

• Downstream Distance - Downstream river distance of a sediment
sample to a reference point next to the Ruetgers-Nease property
(confluence of earthen ditch from th e Ruetgers-Nease property into
the MFLBC).
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All proper Quality Assurance/Quality Control (QA/QC) protocols were followed,

including internal 100% checks of the tables with the original laboratory reports.

122 Grain Size Distribution

With reference to Table 2, the grain size distributions from the sieve analyses were

used to interpolate values of D10, D30 and D60, where (Das, 1983):

• D10: Diameter through which 10% of the total soil mass is passing.
Measure of the fine portion of grain sizes.

• D30: Diameter through which 30% of the total soil mass is passing.
Measure of the median portion of grain sizes.

• D60: Diameter through which 60% of the total soil mass is passing.
Measure of the coarse portion of grain sizes.

These values of DID, D30, and D60 were then used to calculate (Das, 1983):

• Uniformity coefficient = Cu = D60/D10, and

• Coefficient of gradation = Cc = [(D30)"2/(D60*D10)].

Cu and Cc are semi-quantitative measures of soil gradation. The soil gradation is

in turn related to the soil type (e.g., sand, clay, etc.).

A large value of Cu is indicative of a well-graded soil (i.e, the distribution of grain

sizes extends over a rather large range), while a low value of Cu is indicative of

a poorly-graded soil. Very poorly graded soils, such as beach sands have Cu's of

2 or 3, whereas very well-graded soils may have a Cu of 15 or greater (occasionally

ranging up to 1000 or so).

A value of Cc of between 1 and 3 is considered to be well graded if the Cu is also

greater than approximately 4 for gravels and 6 for sands.
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A plot of Cc versus Cu for the overbank deposits and sediments is provided in

Figure 5. From Figure 5, it is seen that Cu values are generally high, indicating

very well-graded soils. The lowest Cu values were for several of the sediment

samples, which is an indication of depositional trends in surface water bodies

resulting in poorly-graded soils (i.e., almost singular soil grain size).

223 Non-Detects/Below-Detection-Limits

Statisticians (e.g., Gilbert, 1987) recommend incorporation of non-detects

(NDybelow-detection-limit (BDL) values into the statistical calculations. In this

analysis, the ND/BDL values are replaced by a value one-half the detection limit

(DL). This method of incorporating the ND/BDL values is prescribed by Gilbert

(1987).

The Mirex DLs are obtained by multiplication of the reporting limit with a

reporting limit multiplier. When a sample is diluted, a higher reporting limit

multiplier may result. However, in cases where a sample was diluted (resulting

in a higher reporting limit multiplier) and still tested as ND/BDL, the original

undiluted (and lower) reporting limit multiplier was used in order to not

upward-bias the statistics.

For example, for SS-09-05, a dilution was performed which resulted in a ND/BDL

value for Mirex. Then, the undiluted reporting limit multiplier of 1.94 was

multiplied to the Mirex reporting limit (solids) of 18.5 ug/Kg to give 35.89 ug/Kg.

Finally, one half of 35.89 ug/Kg resulted in 17.94 ug/Kg, which was incorporated

into the statistical data set (Table 3).

2.2.4 Area-Specific Data Sets

The final data set (Table 4.6.6-3) was used to create the following area-specific data

sets for further analysis:

• All sediments;
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• Area 2 overbank deposit samples;

• Alt. Area 3 overbank deposit samples;

• Area 5 overbank deposit samples; and,

• Areas 2, 3 and 5 overbank deposit samples combined.

In the data sets incorporating Area 2 (Colonial Villa), previous Mirex data was

added to these data sets. In addition, the 6"-12" data for Area 2 was left out of the

final statistical data sets as they were from a different soil horizon.

23 Data Distribution

The generated data sets were used to plot histograms and probability plots for the

various parameters. These histogram and probability plots are provided in

Appendix 1.

For data distributions which appeared lognormal, the data was log-transformed

and the histogram and probability plots for the log-transformed data were plotted.

Hence, for normally distributed data, the untransformed histograms and

probability plots are provided, while for lognormally distributed data, both the

untransformed and transformed histograms and probability plots are provided in

Appendix 1.

Determination of the data distribution was through visual inspection of the

probability plots. A straight line plot on the probability plot for untransformed

data is an indication of a normal distribution, while for log-transformed data is an

indication of a lognormal distribution.

In addition, there were distributions which were not normally or log-normally

distributed. These distributions fell into three categories:

• Positively skewed - The peak of the distributions was on the extreme
right-hand side of the distribution;
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• Negatively skewed - The peak of the distributions was on the
extreme left-hand side of the distribution; and,

• Other - Mainly bi-modal, i.e., there were two peaks in the
distribution.

The results of the visual inspection of the data distributions are summarized in

Table 3.

As summarized in Table 3, the Mirex distributions were consistently lognormal in

both sediment and overbank deposits. This observation is consistent with reports'

in the literature that man-made compounds are generally distributed lognormally

in environmental media.

From Table 3, the TOC distributions in the overbank deposits are consistently

normal. The observation that TOC is not normal or lognormal in the sediment

samples is indicative of the relatively turbulent nature in the MFLBC (i.e.,

depositional and resuspension action) as opposed to the quiescent nature in the

overbank deposits.

Distributions of Mirex bi-products, spatial parameters, and grain sizes were not

examined.

2.4 Regression Analysis

2.4.1 Background

Most introductory statistical textbooks (e.g. McClave & Dietrich, 1985) address the

topic of regression analysis. McClave & Dietrich (1985) define the term "modeling"

as "trying to describe how variables are related".

There are two classes of models: (i) deterministic models which hypothesize the

exact relationship(s) between variables (used more for discrete variables), and (ii)

probabilistic models which "includes both a deterministic component and a
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random error component" (Dietrich &: McClave, 1985) (used more for variables

sampled randomly, or random variables).

The general form of probabilistic models is:

y = Deterministic Component + Random Error

where y is the variable to be predicted. We will always assume that the mean

value of the random error equals zero. This is equivalent to assuming that the

mean value of y, E(y), equals the deterministic component of the model (i.e., E(y)

= Deterministic Component, McClave & Dietrich, 1985).

In this document, the data from the MFLBC sampling are random variables, and

the terms "random variable" and "variable" will be used interchangeably.

"Regression analysis" is a class of probabilistic models consisting of two major

types: (i) simple linear (straight-line/first-order) regression, and (ii) multiple

regression. The difference between simple linear and multiple regression is in the

deterministic component, where E(y) for simple linear regression has the form of

a straight line equation, while E(y) for multiple regression has the form of a

higher-order equation.

Example:

Simple Linear Regression: E(y) = mx + c

where m = slope of the straight line
x = independent (or predictor) variable
c = y-intercept of the straight line
y = dependent (or response) variable

Multiple Regression: E(y) = aO + alxl + a2 x2 + ... + ak xk

where aO, al ,... = regression coefficients
xl, x2,... = independent variables (e.g. x, x2, z3, ln(t),

etc.)
y = dependent (or response) variable
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2.4.2 Methodology of the Regression Analysis

• A data set of random variables was first graphed to visually
determine the existence of relationships, and if so, what type of
relationship(s) (e.g. linear (first-order) or higher-order).

• The regression analysis has an underlying assumption for normality.
Hence, using the results from the histogram and probability plots,
the data was transformed prior to graphing according to the
following conventions:

Normally distributed data = Data used without any
transformations;

Lognormally distributed data = Data log-transformed;

Positively skewed data = Data approximated as normally
distributed, and used without any transformations;

Negatively skewed data = Data approximated as lognormally
distributed, and log-transformed;

Other = Data approximated as normally distributed, and
used without any transformations;

• If scatter in the data is observed in a plot, then a relationship does
not exist or the system is too variable, and a different random
variable(s) was chosen and this step is repeated;

• Where a trend or relationship was evident in the data plots, a
regression model was constructed using a least-squares approach, as
provided in many statistical textbooks (e.g. McClave & Dietrich,
1985), for both simple linear and multiple regression to obtain "fits"
of the deterministic component, E(y);

• The "goodness-of-fit" of a regression model was dealt with using the
concept of correlation. Positive (or high) correlation means that the
regression model relates one random variable to one or more
random variables very well, while negative (or low) correlation
means that the regression model does not relate one random variable
to one or more random variables;

• Several numerical descriptive measures of the correlation are
generally termed "coefficient of correlation (R)", and these coefficients
of correlation (e.g. Pearson product moment coefficient of
correlation) are defined in statistical textbooks (e.g. McClave &
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Dietrich, 1985). The values of R (or R2) range from 0 (low
correlation) to 1.0 (high correlation), and are the measures of the
strength of the regression models to relate two or more random
variables.

• An R2 of greater than 90% (or 0.9) was considered a successful
relationship. An intermediate range for R2 from 75% to 90% was
also considered acceptable. An R2 value less than 75% indicated that
the particular form of the regression model was not acceptable
(NOTE: This is a criteria of failure for this method); and

• Finally, plots of the regression models (with the specified upper and
lower confidence limits) were overlaid on the graphs generated
earlier to visually validate that the resulting regression models do
correlate with the measured data.

2.4.3 Regression Results

In general, there was a large degree of scatter in the data plots. This general

observation indicated that there was a large degree of variability in the physical

system of the MFLBC.

In spite of the scatter in the data, several possible scenarios were plotted, and

linear regression fits were performed for these scenarios. The values of R2 for the

linear regression of these scenarios are tabulated in Table 4. The scatter plots with

the linear regression lines are provided in Appendix 2.

Where applicable, the data was transformed according to the convention

established in Section 4.6.6.3.2 prior to the regression analysis in order to comply

with the underlying assumption of normality in the regression analysis.

Various spatial relationships, carbon affinity, and grain size interactions were

investigated through the linear regression fits. Particular emphasis was placed on

the following relationships:

• Mirex versus Elevation (overbank deposit);

• Mirex versus TOC (overbank deposits and sediment);
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• Mirex versus Grain Sizes (overbank deposit and sediment);

• Mirex versus Downstream Distance from Site (sediment);

• Mirex versus Elevation Difference from creek bank to sampling
location (overbank deposit); and,

• Mirex versus Perpendicular Distance from creek bank to sampling
location (overbank deposit).

With reference to Table 4, it is observed that the values of R2 are all below 0.75

(75%), which was the lower limit of established criteria of successful correlation

(ERM-Midwest, Inc., 1993). These results indicate that, in general, there is poor

correlation in the data set. Therefore, while the linear regression analysis provides

mathematical equations which relate various site parameters to Mirex

concentrations, the level of confidence in these mathematical equations is relatively

low because of the low correlation observed.

To a large degree, the observation of poor correlation is indicative of the relatively

large degree of variability in the MFLBC system (overbank deposit and sediment).

However, several consistent trends were noted in all the areas:

OVERBANK DEPOSIT:

• An approximate logarithmic decrease in Mirex concentration with
increasing perpendicular distance;

• An approximate logarithmic decrease in Mirex concentration with
increasing elevation difference; and

• An increase in TOC concentration with increasing perpendicular
distance.

SEDIMENT:

• An increase in TOC with increasing distance downstream from the
site; and

• A decrease in Mirex concentration with increasing distance
downstream from the site.
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The trend between Mirex and elevation difference was consistently observed in all

sampled areas, albeit with some outliers/local areas of high Mirex concentration.

This observation reflects a general decrease in Mirex concentration, with increasing

elevation from the MFLBC, as Mirex decreases with distance away from the

MFLBC

In addition, it was noted that there was an increase in Mirex with decreasing grain

size in Area 5, but not in Areas 2 and 3. This observation indicates that Mirex may

tend to the finer fraction of the soils, but that this observation is sensitive to

physical variabilities, such as human development/activities. For example, the

trend with grain size is noted only in Area 5, which is swampy and less developed

than Areas 2 and 3, which have been exposed more to human

development/activities.

The consistent trends noted above were used to develop a multiple regression

equation (with several non-linear transformations). In generating the multiple

regression equation, the appropriate data transformations were performed to fulfill

the underlying assumption for normality of the data.

In addition, the data sets were inspected for outliers from observed trends (e.g.,

high Mirex concentration with high elevation difference), and the SS-28-02 and

SS-28-13 samples were removed from the data set as outliers. Also, the observed

versus predicted plots were examined and the SS-09-09 sample was removed from

the data set as an outlier.

No outliers were observed in the sediment samples.

The resulting best-fit multiple regression equations are provided below (detailed

statistical calculations are in Appendix 3):
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OVERBANK DEPOSIT:

Mirex = exp[299.912 - 41.3410xln(Elevation) - O.OOOOx(TOC) +
0.4489xln(D10)-0.8601xln(D30) + 0.0543xln(D60)-25163xln(Elevation
Difference) - 0.4066xln(Perpendicular Distance)]

R2 = 0.7176 (i.e., 71.76%)

SEDIMENT:

Mirex = exp[0.336 - 0.000052x(Downstream Distance) +
0.855170xln(TOC) - 0.007042x(D10)]

R2 = 0.484 (i.e., 48.4%)

Removing the outliers improved the value of R2; for example, the R2 value in the

overbank deposit data set increased from 0.6432 to 0.7176 with the removal of the

three outliers.

From the above equations, it is seen that the overbank deposit multiple regression

equation is well correlated (though less than the established R2>75% criteria for

success), while the sediment equation is poorly correlated (from the low R2 value).

2.4.4 Evaluation of the Effects of Tillage

In the course of the sampling effort, it was observed that some sample locations

in Area 3 may be in areas which have historically been disturbed by farming

activity. Hence, the potential impact of such disturbance was evaluated through

a linear regression analysis.

• Two sample sets were created: potentially disturbed and
undisturbed soil samples.

• Histograms and probability plots of these sample sets were generated
for determination of data distributions.

• Regression analyses were performed on these two sets (the
methodology in Section 2.4.2).
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The results of the determinations of data distributions are shown in Table 5. The

results of the linear regression analyses are found in Table 6. The detailed

calculations are provided in Appendix 4.

From Table 5, it is clear that the data distributions in the tilled and unfilled

samples are generally different. For example, Mirex is normally distributed in the

tilled samples and is negatively skewed in the unfilled samples. This result is an

indication of differences between the tilled and unfilled areas.

From Table 6, it is observed that the R2 values were different between the tilled

and unfilled samples. The R2 values were generally higher in the unfilled samples,

by at least an order of magnitude in many cases. For example, the highest R2

value was 84.82% for the relationship between In(Mirex) and ln(D60) in the

unfilled samples.

In summary, the results from Table 6 indicate that:

• The Mirex distribution in the tilled areas was more variable than in
the unfilled areas; and,

• Depositional trends were better defined in the unfilled areas versus
the tilled areas.

Study results indicate that human activities, such as filling, increase the variability

of the MFLBC system. Therefore, the mode of analysis utilized in this study may

not be able to account for large variabilities in portions of the MFLBC which have

been farmed.

2.4.5 Study of the Effects of Incorporating Past Data with New Data

As described in Section 4.6.6.1.4, previous Mirex data from the Area 2 (Colonial

Villa) overbank deposits was added to the data set in the analysis. Multiple

regression was used to study the effects of incorporating or leaving this previously

collected data out of the overbank deposit analysis.

ERM Midwest



August 1994 A-15 933-6154

• First, a multiple regression equation was generated using all the
overbank deposit data (from the three areas) with the same
independent variables used in the multiple regression equation
derived in Section 2.4.3.

• Then, a second multiple regression equation was generated using
new overbank deposit data.

• Next, a multiple regression was generated using all overbank deposit
data from Areas 3 and 5 minus the effects of Area 2.

• Finally a third multiple regression equation was generated using all
overbank deposit data from Areas 2 and 5 minus the effects of Area
2.

The resulting R2 values from these three regression runs are shown in Table 7

(detailed calculations are provided in Appendix 5).

From Table 7, it is seen that there is a little improvement in the R2 values using

just new overbank deposit data; however, the greatest change in R2 is when the

data in Area 2 is removed from the regression run. This indicates that the

overbank deposits in Area 2 are significantly different (from a statistical viewpoint)

than those in Areas 3 and 5.

Hence, these observations indicate that temporal variabilities are not very

significant, while localized system variabilities may be significant depending on

land use.

2.5 Geostatistical Analysis

2.5.1 Background

Geostatistics was originally developed in the mining and oil exploration industries

to predict the likelihood of finding natural resources in unsampled areas close to

sampled locations. Geostatistics consists of variogram analysis, kriging, and

simulation.
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Geostatistics, in general, operates on the observation that "if measurements are

made at two different locations, the closer the measurement points are to each

other, the closer the measured values (deMarsily)". Measured values are then

defined as "regionalized variables" that are "typical of a phenomenon developing

in space (and/or time) and possessing a certain structure [or spatial correlation]

(deMarsily)".

The structure of geostatistics, which is spatial by nature, places this analysis at the

end of this statistical evaluation, after exhausting the regression analysis methods.

Geostatistics may be used in a limited sense to confirm some of the regression

models if good regression models exist. In general, the estimates from the

regression analysis and geostatistics will not be averaged together, but handled

separately.

Preliminary site knowledge indicated that there would be high probability of

modeling Mirex distribution in the MFLBC system using one or more regression

models which compare Mirex and one or more site physical parameters.

However, as the regression results were less than satisfactory, geostatistics was

evaluated as an alternate method for modeling the spatial distribution of Mirex in

the MFLBC system.

Kriging, a "weighted moving-average estimation technique based on geostatistics"

(Gilbert, 1987) is described in various geostatistical textbooks (e.g. Journel &

Huijbregts, 1978), and has been accepted by U.S. EPA (e.g. U.S. EPA, 1990,1991)

for analyzing environmental data. Kriging has been used to model the

distribution of hydraulic conductivities in soils, and groundwater quality (Gilbert,

1987). It is suitable for the current scope of work to find relationships in the

various parameters of the MFLBC system in the event that the spatial distributions

of contaminants have to be estimated.
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2.5.2 Methodology of the Geostatistical Analysis

Gilbert (1987) summarizes the method of kriging as follows: "Kriging, a weighted

moving-average estimation technique based on geostatistics, determines the

weights by using the spatial correlation structure of the pollutant, which is

estimated from the grid data. In this way a mean is estimated at each node of a

grid laid over the region of interest. Kriging permits one to estimate the variance

of each estimated mean and hence to assess whether additional data are needed

in any portion of the region."

The specific steps to the geostatistical analysis were as follows:

• The analyses focused on Mirex's and TOC's spatial distribution.

• Use the results of the determination of data distributions to
transform the data prior to analyses (to satisfy the underlying
assumption of normality in this analysis).

• Create plots of Mirex (or appropriate transformed data) versus
several MFLBC spatial parameters (e.g., northing, easting, elevation,
etc.).

• Study the plots for trends in the data. If consistent trends exist (due
to factors other than spatial correlational trends), then de-trend the
data. The proper data transformation is a form of this de-trending.

• Variogram analysis: According to U.S. EPA (1991), "[t]he
computation, interpretation, and modeling of variograms is the
'heart1 of a geostatistical study. The variogram model is your
interpretation of the spatial correlation structure of the sample data
set. It controls the way that kriging weights are assigned to samples
during interpolation, and consequently controls the quality of the
results... Variogram analysis attempts to quantify this relationship:
How well can a measurement be expected to represent another
location a specific distance (and direction) away?"

• Generate an omnidirectional variogram versus lag distance (distance
class interval) plot.

• Visually fit a variogram model (e.g. spherical, exponential, linear
with nugget) to the variogram plotted.
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• Plot directional variograms for several different directions and
visually fit variogram models to the variogram plots.

• If the directional variogram models vary with direction and with the
omnidirectional variogram, then this is an indication of anisotropy.

• Based on the variogram analysis above, set up the variogram model
for kriging, including specifying the kriging search window to
approximate the degree of anisotropy observed during the variogram
analysis (described in U.S. EPA, 1991).

• Ordinary block kriging will be performed and the kriging estimates
of Mirex will be plotted up with the kriging standard deviations
(KSD).

• Areas which have high KSD values (relative to an action value for
Mirex) are indicative of areas which may require further sampling.

• Repeat the kriging with several different variogram models (e.g. use
exponential instead of spherical).

• If the krige estimates and KSD do not change significantly, this is a
sign that the physical system which was kriged is relatively "robust"
to the type of spatial correlation structure used.

• For each case, the coefficient of variation is calculated by dividing an
approximate mean (from the cross-validated kriging estimate map)
with an approximate standard deviation of Mirex (from the
cross-validated KSD map).

• A coefficient of variation of 1.5 or less defines a successful
geostatistical result.

• The kriging model is then used for cross-validation. U.S. EPA (1991)
defines cross-validation as "estimating values at each sampled
location in an area by kriging with the neighboring sample values"
(excluding the value of the point being estimated). The estimates are
then compared to the original observations in order to test if the
hypothetical variogram model and neighborhood search parameters
will accurately reproduce the spatial variability of the sampled
observations."

• Graphs of the kriged estimates versus measured data are plotted to
determine their correlation.
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High correlation is a measure of success with the geostatistical
analysis.

The current protocol is to start the two-dimensional geostatistical
analysis using the U.S. EPA software GEO-EAS (U.S. EPA, 1991).

If needed, use a three-dimensional geostatistical analysis using a
customized computer program written from the geostatistical
mathematical formulations.

2.53 Geostatistical Results

The ideal variogram cloud is one in which the variograms are scattered evenly

throughout the plot, indicating a lack of trends or outliers. A variogram cloud of

all the overbank deposit data is shown in Figure 6. The variogram cloud plot

indicates three distinct concentrations of data pairs corresponding roughly to the

distances between each of the three sampled areas. This is indicative of strong

bias/trend exerted by the distances between sampled areas.

In the current data set, it was not productive to combine the data from the three

sampled areas in light of such strong trending by the physical separation between

the sampled areas. Hence, the geostatistical analyses proceeded with separate

analyses of the data in each of the three sampled areas.

In addition, only the overbank deposit samples were considered, with the

sediment data handled in the earlier regression analysis as a one-dimensional

problem with respect to the downstream distance from the site.

2.5.4 Two-Dimensional Geostatistical Results

Variogram Analysis

Relevant hard-copy output of the variogram analysis is provided in Appendix 6.

In considering the overbank deposit data in each sampled area, it became apparent

during the variogram analyses that the number of data pairs generated from the
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entire geostatistical analyses were, in general, small (i.e., < 50 data pairs). Hence,

only moderate to low confidence could be placed on the resulting variograms

generated from paired-data points.

This observation is an indication that an insufficient number of samples were

collected to characterize the physical system under the current sampling

constraints.

Also, it was observed that there was much scatter in the variogram plots. Some

of the scatter was a result of large differentials in Mirex concentrations between

samples in close proximity to each other; for example, in Area 2 (Colonial Villa).

The directional variogram analyses consistently indicated vastly different

variograms in directions approximately parallel and perpendicular to the MFLBC.

This observation is indicative of strong anisotropy in the MFLBC overbank deposit

system. The directional plots were achieved by varying the search window for the

variogram plots. Only those data which fell into the defined search window were

incorporated into the computation of the variogram at a certain lag distance.

Various variogram models were visually fitted to the variogram plots using

GeoEAS. These models are provided in Table 8 (Appendix 6 contains the

hard-copy output).

With reference to Table 8, the variogram models fall into several categories and are

defined by several parameters:

• OMNI: Omnidirectional or unbiased in all directions. Equivalent to
a circular search field.

• DIRECTIONAL: Focused in specific direction(s). Equivalent to an
elliptical search field. In general, the directions considered were
approximately parallel and perpendicular to the MFLBC flow
direction.
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• MODEL TYPE: The theoretical relationship to model the variogram
plot.

• NUGGET: Y-intercept of the variogram model. It is indicative of the
amount of the random error in the samples.

• SILL: The vertical distance from the Y-intercept to the "plateau" in
the variogram plot.

• RANGE: The region around an estimated location in which samples
falling in this region will be weighted and used to provide an
estimate at that location. May be circular in definition (Major range
= minor range) or elliptical (major range p minor range).

• - , ..ANGLE: Counterclockwise angle of the major range from the
positive X-axis.

With reference to the variogram plots in Appendix 6, rather large "nuggets" were

observed in the variogram models, which indicate the presence of large random

variability in the physical system. This random variability may be due to one or

more of the following:

• Underlying random error in the physical system.

• Laboratory measurement error.

• Field and lab sampling errors.

It is likely that the underlying random error in the physical system contributes

most to the observed "nugget" as the laboratory/field sampling and measurement

error is minimized through the strict adherence to EPA-approved sampling,

analysis and data validation protocols.

Cross-Validation

The cross-validation results are provided in Table using the variogram models

shown in Table 8. The cross-validation output is provided in Appendix 7.
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The means of the sample data and the estimates at the sampled locations (through

kriging) in each of the three areas are calculated, with the associated differences

in mean values. The kriging standard deviations (KSD) from the cross-validation

are also listed in Table 9. The coefficients of variation (COV) are calculated by

dividing these KSD by the estimate means.

With reference to Table 9, it is seen that the COV values are less than 15. The

largest COV is 0.61, which is an indication that the kriging has relatively low

associated KSD values. One reason for this is that data which are not deemed as

outliers are sufficient in characterizing the overall spatial distribution by

accounting for the few outliers.

The above observations show that the criteria of success established earlier (ERM,

1993) of COV < 1.5 has been met. Therefore, the results of the kriging are

adequate in representing the spatial distribution of Mirex in the three areas.

The COV values for directional kriging are generally less than the COV values for

omnidirectional kriging. For example, in Area 1, COV = 0.36 for the

omnidirectional case and COV = 0.31 for the directional case. This observation

concurs with the earlier observation that the system is anisotropic, and indicates

that directional kriging is a better predictor of Mirex and TOC distributions.

However, the cross-validation plots in Appendix 7 indicate that the kriging routine

tends to underestimate the Mirex concentrations at high Mirex levels, and

overestimates the Mirex concentrations at low Mirex levels. This observation is

consistent with the tendency of kriging to "level-out" spatial distributions by

weighting the outliers (extremely high or low data) less than the rest of the data.

Kriging

The kriging models summarized in Table 8 were used to perform the kriging. In

kriging the overbank deposit Mirex concentrations, an ellipsoidal search field was
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used to simulate the anisotropic nature of the overbank deposits first observed in

the variogram analysis.

The resulting contour plots of kriged estimates of In(Mirex) and TOC in the three

sampled areas are shown in Appendix 8. In addition, for each krige contour map,

the associated KSD map is also plotted. Several observations about these contour

plots are:

• Mirex distribution is approximately parallel to the MFLBC;

• Mirex concentrations tend to decrease away from the MFLBC;

• There are localized elevated zones of both Mirex and TOC in the
three sampled areas;

• The Mirex and TOC distributions were approximately symmetrical
on each side of the MFLBC in areas 3 and 5;

• The Mirex concentrations tended to be higher on the northern banks
than on the southern banks in Area 2;

• The TOC concentrations tended to be lower on the northern banks
than on the southern banks in Area 2; and

• Generally, all the KSD contour plots appeared as "clumps" of low
KSD values. The clumping in the KSDs is due to the fact that the
variability calculated by the kriging routine is minimized near the
areas sampled (kriging reproduces exactly the measured
concentrations at the sampled locations), and increases further away
from the samples and between samples. Therefore, the kriging
routine is not introducing error into the estimates. This observation
is indicative of successful use of kriging to model the spatial
distribution of Mirex and TOC in the overbank deposits in the three
sampled areas.

Sensitivity Analysis

Two scenarios were considered:

• Omnidirectional in Area 5 for In(Mirex); and

• Omnidirectional in Area 3 for In(Mirex).
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Areas 3 and 5 were selected because the kriging model in Area 3 had a nugget

smaller than the model sill, while Area 5 had a nugget larger than the model sill.

The results from these scenarios should be similar in Area 2 and in the directional

scenarios.

The results of the sensitivity analysis are summarized in Table 10. The sensitivity

analysis calculations are provided in Appendix 9.

With reference to Table 10, the following are some observations from the

sensitivity analysis:

• The criteria of success (COV < 1.5) was met in all the cases
considered;

• The differences in measured means versus estimated means were
rather small (maximum difference = 1.17%);

• The largest changes in COV are for kriging runs with varying
nuggets (though the magnitude of the changes remain rather small);

• The largest changes in the differences in measured means versus
estimated means are for kriging runs with varying ranges (though
the magnitude of the changes remain rather small);

• The trends observed by varying the kriging parameters are
summarized in Table 11;

• With reference to Table 11, there was no consistent general trend
using the different variogram models;

• With reference to Table 11, there was a general increase in the
variability of the kriging estimates with increasing sill. This
observation is consistent with the direct relationship that the sill has
with estimated variability; and

• With reference to Table 11, there was a general decrease in the
variability of the kriging estimates with increasing range. This
observation is due to the fact that more measured data are
incorporated in the estimation of a particular location as a result of
an increased search field.
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The above observations indicate that the overall MFLBC overbank deposit system

is not very sensitive to kriging model, sill, or range. However, this system is

moderately sensitive to the nugget. These results indicate that the kriging routine

is relatively "robust" for the MFLBC overbank deposit system. One reason for this

observed "robustness" is that the MFLBC overbank deposit system may be highly

variable, so the analysis of the underlying distribution of Mirex reflects this

significant effect of natural system variability.

15.5 Three-Dimensional Geostatistical Results

The data collected was not adequate for the three-dimensional geostatistical

analysis. In general, the three-dimensional analysis requires more data than the

two-dimensional analysis to adequately characterize the third dimension. For

example, the variogram plots consisted of up to four to six variogram data points,

which did not permit adequate variogram model fits, or directional variogram

analysis to determine the degree of anisotropy.

However, the same degree of scatter (as in the two-dimensional case) was observed

in the variogram plots (in spite of the small number of data points), indicating yet

again the system variability observed earlier.

Hence, the three-dimensional analysis was inconclusive under the current

sampling scenario.

2.6 Phase II Summary

2.6.1 Summary of Results

Both regression and geostatistical analyses were performed on overbank deposit

and sediment data collected from three areas in the MFLBC. From these analyses,

the following results may be summarized:
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The data distributions of the various measured parameters were
determined and fell into five categories:

Normal distribution
Lognormal distribution
Positively skewed distribution
Negatively skewed distribution
Other, mainly bi-modal, distribution

The results of the regression analysis indicate that, overall, there is
no strong relationship between Mirex and any of the MFLBC site
parameters (e.g., TOC, Perpendicular Distance, D10 , etc.).

However, inspection of the data plots indicates there were some
trends in the MFLBC, especially of decreasing Mirex concentration
with increasing distance away from the MFLBC.

Combining the site parameters in a multiple regression equation, and
removing the "outliers" from the data set, provided better correlation
of Mirex to site parameters.

The established criteria of success (i.e. R2 > 75%) for the regression
analysis was not met in this study for both overbank deposits and
sediments data.

In the overbank deposits, the following multiple regression equation
was obtained for all three sampled areas combined:

• - Mirex = exp[299.912 - 41.3410xln(Elevation) -
O.OOOOx(TOC) + 0.4489xln(D10) - 0.8601xln(D30) +
0.0543xln(D60) - 2.5163xln(Elevation Difference) -
0.4066xln(Perpendicular Distance)]

• - R2 = 0.7176 (i.e., 71.76%)

• - Moderate correlation

In the sediment, the following multiple regression equation was
obtained:

• Mirex = exp[0.336 - 0.000052x(Downstream Distance)
-I- 0.855170xln(TOC) - 0.007042x(D10)]

• - R2 = 0.484 (i.e., 48.4%)
• - Low correlation.
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The regression analysis was used to study the effects of tillage in the
MFLBC from Area 3 overbank deposit data. The results indicate that
tillage in the MFLBC does affect the natural depositional trends in
the MFLBC.

Hence, while standard depositional action governs the Mirex
distribution in the overbank deposits, there is variability exerted from
human presence along the MFLBC (e.g., agriculture, creek dredging,
land cover, etc.) which will affect the natural depositional trends.

The temporal variability in the MFLBC was studied by comparing
the regression results with Area 2 (Colonial Villa) overbank deposit
data (collected in an earlier sampling event) left in and out of the
entire overbank deposit data set. The results indicated that there
was some temporal variability in the MFLBC, though their effects are
less than other system variabilities (e.g., spatial).

The geostatistical analysis indicated that it was not possible to
combine the data from the three sampled areas. This was because
the sampled areas were sufficiently far from each other that the
inter-area distances dominated the variograms rather that the
intra-area sample distances. Hence, each sampled area was analyzed
separately in the geostatistical study.

In addition, only two-dimensional geostatistical analysis was
performed using U.S. EPA's GeoEAS. Three-dimensional
geostatistical analysis, which requires a larger data set than
two-dimensional analysis, was not possible as there were too few
data points in each sampled area.

Also, only overbank deposit data was analyzed using geostatisrics.
Sediment data was handled as a one-dimensional problem, and
analyzed using the regression analysis.

In the variogram analysis, it was observed that the data pairs for
some of the variogram plots were relatively low. This was an
indication that the number of samples collected in some of the
sampled areas were insufficient.

Relatively strong anisotropy was observed in the overbank deposits
in directions approximately parallel and perpendicular to the
MFLBC.

The results of the cross-validation kriging were used for calculating
the Coefficient of Variation (COV) values.
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• The established criteria of success (i.e. COV < 15) for the
geostatistical analysis was met in all cases considered this study for
the overbank deposits data.

• Because of the observed anisotropy in the overbank deposit data, the
directional, rather than omnidirectional, kriging was performed for
Mirex and TOC, and kriging contour plots were generated.

• From the kriging contour plots, it was observed that:

Mirex was distributed approximately parallel to the MFLBC
Mirex concentrations tend to decrease away from the MFLBC.
There were localized elevated zones of both Mirex and TOC
in the three sampled areas.
The Mirex and TOC distributions were approximately
symmetrical on each side of the MFLBC in areas 3 and 5.
The Mirex concentrations tended to be higher on the northern
banks than on the southern banks in Area 2.
The TOC concentrations tended to be lower on the northern
banks than on the southern banks in Area 2.

• The kriging standard deviation (KSD) contour plots indicated that
the kriging routine is not introducing error into the estimates, and
are indicative of successful use of kriging to model the spatial
distribution of Mirex and TOC in the overbank deposits in the three
sampled areas.

• The sensitivity analyses indicated that:

The criteria of success (COV < 1.5) was met in all the cases
considered. In addition, the differences in measured means
versus estimated means were rather small.
The largest changes in COV are for kriging runs with varying
nuggets (though the magnitude of the changes remains rather
small).
The kriging routine is relatively "robust" for the MFLBC
overbank deposit system. One reason for this observed
"robustness" is that the MFLBC overbank deposit system may
be highly variable, so the analysis of the underlying
distribution of Mirex reflects this significant effect of natural
system variability.
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2.6.2 Conclusions

The results of the statistical analyses of overbank deposit and sediment data

indicate that both regression and geostatistical analyses have the potential to

adequately describe Mirex distribution in the MFLBC overbank deposit system.

The modeling of sediment distributions with a regression and/or geostatistical

approach is inadequate due to the inherent system variabilities (e.g., influence

from human activity, spatial and temporal variabilities).

Regression, in particular, has enough potential to warrant further study.

Geostatistics, while meeting the established criteria for success, is rather limited to

localized overbank deposit areas along the MFLBC.

The results of this study indicate that temporal variabilities in the MFLBC

overbank deposits are not as significant as the spatial variabilities. For example,

there are indications that past human activity will introduce large variations into

the results of either regression or geostatistics.

2.7 References

Das, B.M, 1983. Advanced Soil Mechanics, McGraw-Hill, New York.

deMarsily, G., 1986. Quantitative Hydrogeology, Academic Press, Inc., New York.

ERM-Midwest, Inc., 1993. "Middle Fork Little Beaver Creek Sampling Plan," Report
to U.S. EPA, Region V.

Gilbert, R.O., 1987. Statistical Methods For Environmental Pollution Monitoring,
Van Nostrand-Reinhold, New York.

Journel, A.G. & C.H. Huijbregts, 1978. Mining Geostatistics, Academic Press,
London

McClave, J.T. & F.H. Dietrich II, 1985. Statistics, 3rd. ed., Dellen Publishing
Company, San Francisco.

Thomann, R.V. & J.A. Mueller, 1987. Principles of Surface Water Quality Modeling
and Control, Harper & Row, New York.

ERM Midwest



August 1994 A-30 933-6154

U.S. EPA, 1990. Guidance for Data Useability in Risk Assessment (Interim Final),
Office of Emergency and Remedial Response, Washington, D.C.

US. EPA, 1991. GEO-EAS 1.2.1: User's Guide, Environmental Monitoring Systems
Laboratory, Las Vegas, Nevada.

Z.-93W154:MFLBCRPTAPPXA:REPORT.WP5

ERM Midwest



Tabtela

Ruetgers-Nease Corporation

MFLBC Sediment Sampling

Sampong Dates: May 10 thru May 15,1993

MlrwrAPt̂ omlnBAKapone. Total Organic Carbon, ft Grabslze Samples (1)

|»Hf
?£&ls î$i
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CV-3

CV-2

CV-6

CV-5

CV-4

CV-8

CV-7

CV-9

CV-15

CV-14

'::iftr<j£'

i!,W>
3740

223

•

*

•

*

•

•

•

•

•

«

76

24.2

27.6

57.2

4.19

8.9

PhowW

&M&
129

•

•

•

•

•

•

•

•

*

•

1.46

3.16

1.1

^KBpor»:

Ittl
30.7

•

*

•

•

•

•

•

•

•

•

:'.f$*i&:X-
••••TOC ;.;••:-.

:s-iiMiii
17000

15000

32000

30000

51000

30000

28000

20000

20000

24000

26000

24000

.'' 32000

^36000

41000

30000

14000

33000

lip!

0.14

0.41

1.60

480

0.50

1.00

1.50

3.60

3.40

4.00

0.40

1.00

100

0.10

0.66

0.10

051

0.10

iSt
11.0

6.2

2S.O

38.0

7.4

8.0

11.0

19.8

26.0

19.5

9.0

13.0

20.0

4.0

7.0

5.0

8.9

2.9

11
55

40

70

165

37

26

50

66

74

69

59

89

70

19

25

39

33

19

Si
(6-121

(8-12-)

(06T)

(<W)

«WT)

(0*-)

(WT)

(O*1)

flW)

<M")

(0-flT)

(W)

(0-6-)

(CMT)

(WT)

(0-01

(0 )̂

«W1

•IIP^P^̂ S;

ifcisii»*iij|ll

DUP SS-09-01

SS-15-01-113FB

MS/MSD

Note*.

(1) Tabto provided by MFLBC Statistical Analysis Report. ERM-Mldwest. March 1994.

(2) "*" Sample analyzed In a previous sampling event.



Tab* la

Ruetgers-NvaM Corporation

MFLBC Sediment Sampling

Sampling Dates: May 10 thru May 15.1993

Q, Total Orpsnic Cwtoon, & Grvtnstn Swnptes (1)

'*$mM$f«
::..;

w*»l*W::i:::;
^Hsv-^iwilJ
: -v.:.;* .::•:'::••: y--.:;-:;*:

475694.616

476205.616

476124616

476060.616

476629.616

476451.616

476346.616

476783.816

476738.616

476921.616

475180.616

476346.616

440783.173

441013.873

441044.873

441480273

441393.273

441424.273

•IPPili
S-iii-ISlll;-:

2460252.772

2459338.772

2459597.772

2459952.772

2459346.772

2459940.772

2459965.772

2458349.772

2459944.772

2460035.772

2460002.772

2459965.772

2472722.075

2472679.075

2472864.775

2472583.375

2472839.075

2472925.775

"W£S*S££:
;WVrB9Qn;

Sill

1043.57

1044.21

1043.61

1042.73

1043.93

1043.72

1043.15

1045.72

1043.26

1046.14

1042.49

1043.15

1007.23

999.49

999.42

1010.44

1000.92

1000.30

•••••:;'.--v':S:̂
r;r.;w.
:*».gut*

AK.3

Aft.3

AR.3

AK.3

AI.3

AR.3

AR.3

AR.3

AR.3

AR.3

AR.3

AR3

5

5

5

5

5

5

IJipr::!-:
">?&:-\:x! ;;;;:•:•••:•
•<$&*&&%£

RNS-SS-15-06

RNS-SS-1W7

RNS-SS-15-08

RNS-SS-15-09

RNS-SS-15-10

RNS-SS-15-11

RNS-SS-15-12

RNS-3S-15-13

RNS-SS-15-14

RNS-SS-15-15

RNS-SS-15-16

RNS-SS-15-17

RNS-SS-28-O1

RNS-SS-28-02

RNS-SS-28 )̂3

RNS-SS-28-04

RNS-SS-28-05

RNS-SS-28-06

<•:"$&&*
.;-!;-Nurrt •

SL-5

SL-9

SL-8

SL-7

SL-15

SL-11

SL-10

SL-14

SL-13

SL-12

SL-2

SL-10

SL-1

SL-2

SL-3

SL-4

SL-5

SL-6

•^a*rV
Desig.

: Mtr«t;:

L?«*«|;.
23.2

320

23.3

25.8

407

26.7

41.1

15.9

11.6

33.2

37.9

105

2600

270

336

1360

PtKHoM

.;..*te..

8.1

11.7

13.5

24.9

2.48

:-Ktipon»

,.'.«**.::
:. ;f{5jgf :

;̂«»**SL:

23000

18000

18000

10000

24000

18000

18000

53000

22000

16000

32000

20000

9200

42000

18000

49000

48000

37000

^$$$$:
-.:•-.. •:•'...:..-.:•:•

i:iiWli:

0.01

0.25

0.45

0.35

0.72

0.12

0.55

0.52

0.38

0.68

0.40

0.60

50.00

0.05

2.00

5.50

0.32

0.40

>:•••• • • . :-.:•:•.-.-•• ..:...:̂ ..

;̂ :̂ n>l.

6.8

13.1

95

10.5

6.3

4.0

5.2

7.0

3.7

5.8

7.0

5.5

150.0

2.1

32.0

30.0

4.1

1.9

§l!#
30

50

40

44

45

17

21

27

17

27

21

20

250

15

165

250

21

11

KB
(<W)
(<WT)

(0-6-)

(WT)

(0-6-)

<<WT)

(0-6T)

(06-)

<cwn
(0 )̂

((W)

(0 -̂)

(06-)

((W)

(«W)

(0-6")

(0-6-)

(06")

:-'-̂ >: :•..:•:;;:.. . . . . ••.;:.:•::•:•:>
::V>'v" - • • • • - • . : . •-.:•::••••:•
i:>iH;:«»mpfe;?;;¥̂

OUPSS-15O2

DUP SS-15-12

SS-28O1-114FB

MS/MSO

Notes:

(1) Table provMed by MFLBC Statistical Anafysls Report, ERM-MMwvst, March 1994.

(2) **" Sample analyzed In a previous sampling event.



Table la

R ucftQtrs-NMM Corporation

MFLBC Sediment Samplng

Samplng Dates: May 10 thru May 15,1993

MlnwVPtwtomlrexVKepone, Total Organic Carbon,« Grafcisfee Samples (1)

.:"'!;• :'.::•:• .: *:....£•:.:
••;:;;••;.: S-SY;;:.'? ,̂

441678.973

441575.973

441858.673

442039.373

441941.373

442170.073

442308.073

442374.773

442492.773

442350.773

442582.473

442625.473

442533.473

442724.173

441393.273

442374.773

469116.394

469268271

S t̂t.• '•:-.••. :. : . .. "•:?::•.•
•;•:•;•:•:.•::. ..: ••.:•;.*':

2472682.075

2472925.775

2472763.075

2472781.075

2472911.775

2472754.075

2473038.775

2472756.075

2473005.775

2473170.475

2472843.375

2472789.075

2473180.475

2473108.475

2472839.075

2472756.075

2446879.759

2447274.973

'itaaSifcit:::CW¥wQ*V

p"-:j;;::.;;:;i;-K

1007.37

1001.19

1000.64

1001.05

1001.92

999.59

1001.09

1001.31

1003.09

999.09

1013.34

1002.56

1000.70

1001.15

1000.92

1001.31

1196.90

1098.00

if
5

5

5

5

5

5

5

5

S

5

S

5

5

5

5

5

2

2

!:::-:-:%mm£i:-i:-'''•. .*:':•: : wflMÎ ^P •• :': ' .
:•::•:"....:. ; :••;:••• :

• ::'VA'» -i -:V:.-.- :::;.'.
• :':-'-.rlUniOer :::•.-.:.:

RNS-SS-28XJ7

RNS-SS-28-06

RNS-SS-28X»

RNS-SS-28-10

RNS-SS-28-11

RNS-SS-28-12

RNS-SS-28-13

RNS-SS-29-14

RNS-SS-28-15

RNS-SS-28-16

RNS-SS-26-17

RNS-SS-28-18

RNS-SS-28-19

RNS-SS-28-20

RNS-SS-28-21

RNS-SS-28-22

RNS-SD-09-02

RNS-SD-09^X3

iff®.
JiVNuiTi--

SL-7

SL-8

SL-9

SL-10

SHI

SL-12

SL-13

SL-14

SH5

SL-16

SL-17

SL-18

SL-19

SL-20

SL-5

SL-14

•: înW-

Dwig-;.'

S-169

S-171

.tiflB^vC •

:'WI«','
6.5

717

283

1220

758

206

1240

259

18.6

381

803

1290

1120

271

261

191

1190

.•pit;
'':;«g'/K|':-

81.1

7.6

34.7

115

73

9.9

34.2

44.9

46.6

231

5.9

Iftp*-

«B*9.:..

•:;tgfe-

."rtgftgV-.

33000

22000

19000

40000

32000

76000

29000

77000

46000

31000

50000

25000

25000

29000

66000

110000

1400

4500

:'̂ r;i§iM;';'.
.4:-̂ ?%:;

2.60

0.59

1.00

0.57

0.50

1.30

0.09

Z30

2.90

0.40

0.09

0.05

0.60

0.20

0.50

1.50

115.00

64.00

ilcpi

36.0

7.1

23.0

2.5

6.9

4.0

4.9

7.5

35.0

7.0

1.9

1.7

3.0

3.0

4.5

5.5

2550

2180

Sri!

242

33

120

9

28

9

19

45

155

40

26

16

15

30

30

20

405

322

ifl
«WT)

(wn
(0-6-)

(WT)

(0-6-)

«W)

«W)

(«T)

(<WT)

(0*)

(WT)

((MT)

((WT)

(06")

(06-)

(0-6-)

(MT)

(O^T)

:•:;;.:•: >v • !ô n)p|0 ;: . : : ' •;.' -.

SS-28-16-115FB

DUP SS-2SX)5

DUPSS-28-14

Notes:

(1) Table provided by MFLBC Statistical Analysis Report, ERM-Mldwest, March 1994.

(2) "" Sample analyzed In a previous sampling event.



Table la

Ruetgers~NaaM Corporation

MFLBC Sediment Sampling

S*rnp*ig Dates: May 10 thru May 15. 1993

. ToM Ofpante Carbon, ft Greinslze Sampln (1)

.!:«*
469457.653 2447800.432 1195.70 RNS-SD-O9-04 S-179 179 1600 270.00 550.0 2950

469457.853 2447800.432 1195.70 RNS-SD-09-05 S-179 713 1300 300.00 750.0 5000

478711.410 2458969.415 1042.40 AH. 3 RNS-SD-15-02 S-438 11.9 1000 170.00 220.0 400

476158.371 2459350.339 1038.20 All. 3 RNS-SD-15-03 S-450 37.9 1500 60.00 180.0 280

475744.813 2460207.155 1036.20 AH. 3 RNS-SD-15-O4 S-471 20.5 1500 68.00 315.0 540

475372.722 2460406.895 1035.10 AR.3 RNS-SD-15-05 S-479 29.2 1600 95.00 270.0 405

475218.172 2460744.027 1034.50 AI.3 RNS-SO-15-06 S-484 24 13000 125.00 220.0 315

442425.873 2473064.977 996.40 RNS-SD-28-02 S-681 136.5 1.6 9000 7.00 67.0 306

441442.150 2473014.512 995.70 RNS-SD-28433 S-688 223 40000 3.00 55.0 251

441136.622 2472954.543 994.60 S-689 28.6 19000 0.09 51.0 165

441136.622 2472954.543 994.60 RNS-SD-28-05 S-689 32.2 13000 1.00 51.5 170

DUP SO-09X)4

MS/MSD

MSMSD

DUPSD-2^04

Notes:

(1) Tabte provided by MFLBC Statistical Analysis Report, ERM-MMwest. March 1994

(2) "- Sample analyzed In a previous sampling event.



TaMalb

Ruetgers-NeaM Corporation

MFLBC Sediment Sampling

Sampling Oatea: May 10 thni May 15, 1M3

MlrexWiotomlrexVCeporw, Total Organic Carbon ft Gralnaize Sample* - Location Description* (1)

•.Number

468879.44 2446636.259 1103.11 RNS-SS-09-01 (Q-6-) Motet, brown silt loam, heavy grass cover

469125.436 2446642.301 1101.8 RNS-SS-09-03 (0-6-) Moist, red-brown silt/sand team, light root zone, grass cover, standing water evident*

î;:A;
469335.432 2446662.343 1101.87 RNS-SS-09-05 Black muck soH and red-brown clay In standing water, cattaBs

469377.555 2447194.35 1100.66 RNS-SS-09-07 Very motet red-bnmn sHry, flne sandy day, heavy grass cover. Hgrtt root zone, trcea

;|v
409685.112 2447316.395 1111.65 RNS-SS-09-09 Motet brown ««y day w«h abundant root halra In drainage dteh.aoma |

469024.217 2446874.804 1101.7 RNS-SS-09-11 CV-1 Motet brown sandy team wth gravel, heavy mowad graaa cover

469241.107 2447470.445 1100.05 RNS-SS-09-13 CV-13 Molsl brown clay toam, heavy mowed grass cover

469280.009 2447449.07 1099.59 RNS-SS-09-15 CV-12 Moist brown »IB toam. heavy mowed grass cover

469236.322 2447398.319 1099.16 RNS-SS-09-17 CV-11 (6-12") Moist brown silt loam, below RNS-SS-09-12

469264.572 2447386.316 1098.9 RNS-SS-09-19 CV-10 (6-12") Moist brown sIK loam, below RNS-SS-09-14

468846.691 2446918.817 1104.89 RNS-SS-09-21 CV-3 Moist dark brown sllty sandy clay, trace cobbles, roots, part of mowed area near poo)



T«M«1b

Ruetgers-Nease Corporation

MFLBC Sedbiieiit Sampling,

Sampling Dates: May 10 thru May 18, IMS

Mlrei\Photomlre*\Kepone, Total Organic Carbon & Orahtslze Samples - Location Descriptions (1)

mm
\'ff(X:;;'V

Depth

468981.996 2446885.016 110243 RNS-SS-09-22 CV-2 (0-6-) Moist brown sandy loam, trace gravel, heavy grass In mowed area

469044.439 2447122.031 1101.67 RNS-SS-09-24 CV-5 (0-6") Motet red-brown clay team, heavy mowed grass cover

469148.022 2447250.173 1101.52 RNS-SS-09-26 CV-8 Motet brown slH toam wtth some gravel, heavy mowed gra»t cover

469041.815 2447294.29 1106.06 RNS-SS-09-28 CV-9 Motet brown day toam wtth abundant root halr» above flat of overbanfc, heavy mowed grass cover

469331.569 2447555.626 1100.7 RNS-SS-09-30 MoM bfown sandy clay toam. heavy' mowed g

475433.616 2459610.772 1042.48 At.3 RNS-SS-15-01 Moist bfpwn <JK Ipyn In faBow soytxBn flHd ndth <pi idgrowrh

475144.616 2460382.722 1038.17 AR.3 RNS-SS-15-03 Moist brown «IR clay toam. located In heavily wooded area adjacent to small feeder creek

lytoit:̂ ;̂ ^^1^ !̂!̂ ^
475450.616 2459583.772 1042.7 AK3 RNS-SS-15-05 Moist brown silt toam In fallow soybean field with sparse weed growth

476205.616 2459338.772 104421 AN.3 RNS-SS-15-07 (0-6-) Moist red-brown sand team located near fence row In wooded and brushy area

476080.616 2459952.772 1042.73 AR.3 RNS-SS-15-09 Motet brown clay toam In plowed com field

476451.616 2459940.772 1043.72 AR.3 RNS-SS-15-11 Mdst brown clay toam In plowed com Held



TaMtlb

Ruetgers-Nease Corporation

MFLBC Sediment SampNiiy

Sampling Dates: May 10 thru Mar 16.1M3

MJre»\Photomirex\Kepone, Total Organic Carbon A Gralnslze Samples - Location Description* (1)

Numfc*
Satnpte

476346.616 2459965.772 1043.15 AH.3 RNS-SS-15-12 (0-6-) Motet brown clay team In plowed comfWd

476738.616 2459944.772 1043.26 AR.3 RNS-SS-15-14 (0-6-) Motet red-brown clay toam In ptowed comflcM

RNS-3S.tS.iS Mofttt «tWM*n c(ay team in

475180.616 2460002.772 1042.49 Aft.3 RNS-SS-15-16 (0-6") Motel brown silt team In heavily wooded area beneath tree, near very old abandoned channel

440783.173 2472722.075 100773 RNS-SS-2W1 Motet fine sand, trace pebbtes, heavy grass and treas, adjacent to high cut bank

441044.873

441393.273

2472864.775

2472839.075

999.42 Moist brown flnv und and cW ̂ d|jc<nt to hlQh cut tank, hwvy WMds

1000.92 Motet red-brown «>fty clay team tecatad In bruahy area near vary oM log Jam

441678.973 2472682.075 100737 RNS-SS-28-07 (0-6-) Motet red-brown silt toam wtth gravel, located above break In flat anm
ŷ '.-:£Ji:-i:J-&.!.- _yj *
•• 2472925*77$ •

441858.673 2472763.075 1000.64 RNS-SS-2^09 Motet fine sand with sin and some clay on »kte of cut bank approxtmatety 1.5 fee< below top

441941.373 2472911.775 1001.92 RNS-SS-28-11 Moist brown sift team, adjacent to tree In wooded area wtth heavy weeds

442308.073 2473036.775 1001.09 RNS-SS-28-13 Motet red-brown sllty clay toam In heavy grass adjacent to wooded area

442492.773 2473005.775 1003.69 RNS-SS-28-15 Motet red-brown sandy toam adjacent to a suspect levee deposit



Tabtelb

RiMtgars-Nease Corporation

MFLBC Seuanent Sampling,

Sampling Dates: May 10 thru May 16,1M3

M»r«\Pho«om»rex\Kepone. Total Organic Carbon 4 Oralntlza Samples. Location Dtacrlptkma (1)

442350.773 2473170.475 999.69 RNS-SS-28-16 (CMT) Motet red-brown sllty clay team, heavy grass and weeds, adjacent to ox bow

442625.473 2472789.075 1002.56 RNS-SS-28-18 (0-6-) Moist brown sHty clay, bare ground surrounded by heavy brush

442724.173 2473106.475 1001.15 RNS-SS-28-20 Motet brown, soB, sHty clay. In area of dead grw (rrom prevtous itandtng water) and brush

442374.773 2472756.075 1001.31 RNS-SS-28-22 We(, brown muck & slUy clay. gra«a covered near swamp

469268.2712 2447274.8732 1098 RNS-SD-09-03 S-171 Emergent heavttyoraMad In calm straight sccUon

476158.3714 2459350.3392 1038.2 AH. 3 RNS-SD-15-03 S-450 Submergent In relatively deep pool on bend

8-471:

475372.7219 2460406.8949 1035.1 AR.3 RNS-SD-15-05 S-479 (0-6") Emergent In calm narrow straight section

442425.8731 2473064.9773 9964 RNS-SD-28-02 S-681 Submergent In calm long gentle bend

4411366223 2472954.5426 994.6 RNS-SD-28-04 S-689 Submergent In relatively deep calm pool



Tab* 2
Ruatgara Neaca Corporation

MFLBC Sampling

Sampling Date*: May 10 through May 11.1MJ

Final Stanattcal Data Sat

^LliSPsfrsP

•̂Number::* •:

SS-1&01

SS-15-02

SS-15-03

SS-1SO4

SS-15-05

SS-15-06

SS-15-07

SS-15-08

SS-1549

SS-15-10

SS-15-11

SS-15-12

SS-15-13

SS-15-14

SS-15-15

SS-09-01

SS-09-02

SS-09-03

SS-0904

SS-09-05

SS-<»06

SS-O&07

SS-<»Oe

SS-09-09

ilTllĤ PIP
*rh::Mtes;;i:i:

2459610.772

2460002.772

2460382.722

2459486.772

2459583.772

2460252.772

2459338.772

2459597.772

2459952.772

2459346.772

2459940.772

2459965.772

2459349.772

2459944.772

2460035.772

2446636.259

2447090.267

2446642.301

2446985.305

2446662.343

2446986.346

2447194.350

2447580.357

2447316.395

;:.;•..;;..:!; ̂ fj..f^' '

475433616

475180.616

475144.616

475744.616

475450.616

475694.616

476205.616

476124.616

476060.616

476629.616

476451.616

476346.616

476783.616

476738.616

476921.816

468879.440

468976.563

469125.436

469228.998

469335.432

469336.993

469377.555

469398.677

469685.112

fillip̂

,-v:-ii;:.^
1042.48

1042.49

1038.17

1044.24

1042.70

1043.57

1044.21

1043.81

1042.73

1043.93

1043.72

1043.15

1045.72

1043.26

1046.14

1103.11

1102.79

1101.80

1101.26

110187

110135

1100.66

1099.44

1111.65

?;F?:lief?Pi
:V«B*a.:-;.--.;:.'

24.2

27.6

57.2

4.19

8.9

23.2

320

23.3

25.8

407

26.7

41.1

159

11.6

11.7 NO

54.2

17.3

10.2

48.7

17.94 NO

29.2

18.5
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Table 2

Ruetgwrs MMM Corporation

MFLBC Sampling

Sampling D«t««: May 10 through May 18, IMS

Final Statistical Data Set
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DATA DISTRIBUTION SUMMARY
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Table 5

COMPARATIVE STUDY OF TILLED/UNTILLED SAMPLES IN AREA 3

DATA DISTRIBUTION SUMMARY

?•. •WOBMAL SKEWED "If OTHER <••»«»*«)

Mlrex

TOC

D10

D30

D60

Elevation

Elevation Difference

Perpendicular D»t»nc»

Mtr«x

TOC

D10

D30

D60

El»v»1ion

El«v«tion Difference

Perpendicular Distance

Mirex

TOC

D10

D30

D60

Elevation

Elevation Difference

Perpendicular Distance

• Tto p**k It en tw *l**fnt rigM-n*i* fid* el 9» On»ibu1«x,

OTHCT • OlolBMHeni eti»f **" nomtl. teenernnl. *>+**• »Mw«d . ot f»o»liy«

• The p»k 11 on t» »iv«ii* Ktl-Kcnd |M* el *• *»HbulK»

Chettod: TWL, MM



Table 6

COMPARATIVE STUDY OF TILLED/UNTIILED SAMPLES IN AREA 3

Summary Tab)* of AnalytM and R " 2 Values

•to
i
2

9

4

5

e
7

a
9
10

11
12

13

14

15

16

17

IS

19

20

21

22

23

24

25

26

IllfiHl
-0.349

0.01 5

•0.103

-0.724

•0.039

0.191

0.033

0.393

•0.04

0.921

0.003

-0.573

-0.165

-0.289

•0.371

0.08

-0.593

0.428

•0.763

•0.446

-0.707

•0.791

•0.539

0.214

0.394

0.741

.$$!**• =-HV=
0.121601

0.000225

0.010609

0.524176

0.001521

0.036461

0.001089

0.154449

0.0016

0.648241

9E-06

0.328329

0.034225

0.083521

0.137641

0.0064

0.351649

0.183184

0.613089

0.198916

0.499849

0.625681

0.290521

0.045796

0.155236

0.549081

&&*&'$

12.16%

0.02%

voe%
92.42%

0.15%

3.65%

0.11%
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0.16%
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0.00%

32.83%
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8.35%
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0.64%
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ss
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MIREX

In(MIREX)

MIREX

In(MIREX)

MIREX

In(MIREX)

MIREX

In(MIREX)

MIREX

In(MIREX)

MIREX

In(MIREX)

MIREX

In(MIREX)

InCTOC)

ln(TOC)

InfTOC)

InJTOC)

ln(TOC)

InfTOC)

InfTOC)

InfTOC)

InfTOC)

ln(TOC)

InfTOC)

InfTOC)

ln(ELEV.)

ELEV.

inaoc)
m(TOC)

010

DlO
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ln(D30)
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El«v. Difl.

PERP. DIST.

ln(PERP. DIST.)

ln(ELEV.)

ELEV.

Dio
Dio
D30

ln(D30)

ln(D60)

ln(D60)

El«v. Ditf.
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TABLE 7
VALUES FROM COMBINATIONS OF NEW AND OLD DATA (1)

Areas 2,3, and 5
(all data)

Areas 2, 3, and 5
(only new data)

Areas 3 and 5
(minus Area 2 effects)

Areas 2 and 5
(minus Area 3 effects)

0.6432

0.6498

0.8031

0.6812

(1) Table provided by MFLBC Statistical Analysis Report. ERM Midwest, March 1994.



Tables

Q*o*t»ta»t>cal Analyses o« Overbar* Depoeit Data

Summary ol Vanogram Models from Vanogram Analysis

OMNI ln(Mtr»x) Sphwieal 400 400

OMNI TOC 8ph«ncal j.soe+07 SOOE+07 eoo eoo

OMNI ln(Mirt«) Spherical 04 1.2 TOO TOO

OMNI TOC Sprwhcal 4.00E+07 1.0OE + 06 700 TOO

OMNI to(Mirtx) SprMrieal 25 400 400

OMNI TOC 8.60E+06 B.OOE + 07 eoo eoo

DIRECTIONAL 8pnvic*J 35 1.25 400 300 20

DIRECTIONAL TOC 8ph*ne«J J.50E+06 400E+07 TOO 400 20

DIRECTIONAL Sphcriul O.S 1000 eoo 140

DIRECTIONAL TOC Gaussian JEOE+06 1250 TOO 140

DIRECTIONAL In(Mirtx) Sphcncal 700 300 BO

DIRECTIONAL TOC Sphtncal 2.2SE*C« 1 10E + 08 eoo 300 BO

i 01 r*»L»C£7»V



Tabl«9

G*o»Urtto«c«l Analyse* of Ovarbank DepotK Data

Summary of CroM-ValMatlon R«turt*
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V«nflti6r»|c6v

0.61

0.30

0.34

0.44

0.36

0.49

0.61

0.19

0.33

0.20

0.31

049

~;&£mrn±mz::?*x?ii
-••|**it¥;ijc6y;*ip)l

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Now

• CompUcrf fcomdau In Apptntfti 4 6 (-7

OMNI: On«Mit*ctlon«l Stitch FfcM

DIRECTIONAL:

DHItnnc* In MHtM (XI

CwMctont ol Variation (COV) - |Wt*n el Krig* Sbndinl DtvtatenlfEtllnoK MMH

By

Chtclwd. RSF (3l9t]

!0201-7\MF(.BC\273\XVALIO WOl



<**

.«•**«

*»>*»«,«•«;

VvyUMri

WytMtf

20-HuffM

VvyUtM



TABLE 11
GEOSTATISTICAL ANALYSES OF OVERBANK DEPOSIT DATA

TRENDS FROM THE SENSITIVITY ANALYSES (1)

Exponential->Spherical
-XSaussian Decrease Increase Decrease Same

Increase Nugget Decrease Decrease Increase Increase

Increase Sill Increase Increase Increase Increase

Increase Range Decrease Inconclusive Decrease Decrease

Note: The results here were based on inspections of Table 10.

(1) Table provided by MFLBC Statistical Analysis Report, ERM Midwest, March 1994.
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AREA 2
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APPENDIX 1

HISTOGRAM AND PROBABILITY PLOTS



AREA 2



t.

•f"
5 16. •

i
i*

8. •

8 .

e

1 ,
1 *

•

Hi si oar AM
Data, file: area2-ss.txt

i

1 1 1 1 1
3000 . 6000 . 98€

HI REX <UG/KG)

S t a t i s t i c s

NTota 1 25
N Miss 8
N Used 25

LJ \ î*7r* rr**rMean \ 475 . 567
Uar i ance 28 18837 . 888
Std. Dev 1418.848
'A C.U. 298.179
Skewness 3.689
Kurtosis 15.964

Mini nun .719
25th y. 11.425
Median 19.888
75th 'A 52.825
Max i nun 6658 . 888

10.



Nornal Probabl 1 i t« Plot for MI REX
Data f i l e : area2-ss.txt

oOoU • 'I 1
f MOICIootJtJ • •

ttl .4 manK «t 19I9B . •
M

r

9MMMAOOO •

f
4

f

f

S t a t i s t i c s

N Total 25
N Miss 0
N Used 25

Mean 475.567
Uar iance 2010837 . 000
Std. Dev 1418.040
'/. C.M. 298.179
Skeuness 3.689
Kurt os is 15.964

Mininun .719
25th y. 11.425
Median 19.600
75th y. 52.825
Max i nun 6650 . 000

t\

1 10 3B 58 78 98 99

Cumulative Percent



Htctogr-an
Data

i

|
1 Q

1 * '

y 6. •
c
1
1C

3.

e. • r
-4. e •

file: area2-*»

n — i* i x i

—

4.

LNCMIREX)

.ixt

8.

1

S t a t i s t i c s

U T«+a 1 9C• « A^T «rw% K K«^

N Miss 8
N Used 25

Mean 3.549
Variance 4.818
Std. Dev 2.193
y. C.M. 61.798
Skeuness .723
Kurtosis 3.294

Mininun -.338
25th y. 2.432
Median 2.944
^fm—m • _— f+f+f̂

75th y. 3.966
Max i nun 8.882

12.

<UG/KG)



Nornal Probability Plot for LN(MIREX)
D*t* f i l e : area2-is.txt S t a t 1 s t i c s

N Total 25
9 « •11

I

6. •

/N

E

5
e.

.j. .

i

***
4

444*
w4

+•
4

4.
f

4

+•

F
L

- N Miss 8
N Used 25

Mean 3.549
Uariance 4.818
Std. Dev 2.193
y. C.V. 61.798

<] Skeuness .723
•j urtosis 3.294

Mininun -.338
25th y. 2.432
Median 2.944
75th X 3.966
Max i nun 8.882

1 10 30 50 70 90 99

Cumulative Percent



Hi«to«rran
Data file: area2-ss.txt

1 1 XI
i _
1 3. •

i '

4.

91
M

8 3.

1
(K 2< '

1. -

0.

iJ

—

—

r—

1 ~ --

—

0 . 20000 . 40000 .

I

1 —

S t a t i s t i c s

N Total 25
N Miss 0
N Used 25

Mean 23520.088
Mar i ance 6 1893338 . 888
Std. Dev 7816.222
X C.Y. 33.232
Skeuness 1.598
Kurtosis 7.198

Mininun 13880.000
25th 'A 18000.000
Median 24000.000
75th y. 26000.000
Max i nun 51000 . 000

6O000 .

TOC CMC/KG >



Norn A I Probability Plot for TOG
Data f i l e : area2-st.txt

ooOoo • •
1

1
*?ncm0t

•Annnn*f OWOO • •

8
H

OMMHCI••SnWOO . •

9emnn

t ctfmn
+ -f '

4+**

4

11+
«/

i

^+

f

•f-

S t a t i s t i c s

N Total 25
N Miss B
H Used 25

T Mean 23520.800
Uar iance 61093330 . 000
Std. Dev 7816.222
X C.U. 33.232
Skeuness 1.590
Kurtosis 7.190

Mininun 13000.000
rh 25th X 18000.080
H Median 24000.000
M 75th x 26000.888
T Max i nun 51888.888

1 1O 38 58 78 98 99

Cumulative Percent



Hl*to0r*n
D*t* file: *r«*2-«s.txt

4. •

3. •

uH
1 a..
£

i.

• I1 L X

OT^H i«BH
•̂̂ B

^̂ ~̂

0 ,
0. 1. 2.

Die
3• 4.

S t a t i s t i c s

N Total 25
N Miss 8
N Used 25

Mean 1.718
Variance 1.566
Std. Dev 1.251
X C.U. 72.831
Skewness .831
Kurtosis 2.981

Mininun .188
25th X .692
Median 1.588
75th X 2.225
Max i nun 4.888

5.



Norn* 1 Pr oJb*Jbt 1 1 tu Plot for D10
D*t* f i l e : *re*2-»s.txt S t a t i s t i c s

N Total 25

I 5 ' '
, 1

4. •

3. •

H
A

2. •

1.

0. - + *
S*

"*"

•
41

f4

.
4-

i

f
f

4-

•

•̂

H

1

N Hiss 8
N Used 25

Mean 1.718
Variance 1.566
Std. Dev 1.251
X C.U. 72.831
Skewness .831
Kurtosis 2.981

Mininun .188
- 25th x .692

Median 1.500
75th x 2.225

J Max i nun 4.800 ,

1 10 30 50 70 90 99

Cunul At i ve Percent



Htstovran
Data ftl«: ar*ea2-«« . txt

,

1

4. •

7

C 3. •g
1
| 2. •

1. •

e. •
-3.

I

-2. -1.

X 1 i

^̂ ~

— —

0. 1.

S t a t i s t i c s

N Total 25
N Miss 8
N Used 25

Mean .218
Variance .896
Std. Dev .946
X C.M. 458.731
Skewness -.981
Kurtosis 3.529

Mininun -2.383
25th y. -.368
Median .485
75th y. .798
Max i nun 1.569

1

2.

LNCD10)



Nornal Probability Plot for LN<D10>
D*t* file: *re«2-»«.txt

•

1 .• •

** nr* O •s
O\s

5 -i -M * •

o~*f •

••3

+

*

+«.»*
sS

v
4>

f f

X

S t a t i s t i c s

N Total 25
H Miss 8
N Used 25

Mean .218
Variance .896
Std. Dev .946
X C.U. 458.731
Skewness -.981
Kurt os is 3.529

Mininun -2.383
25th y. -.368
Median .485
75th y. .798

• Max i nun 1.569
1 '

1 1O 3O 50 7O 9O 99

Cumulative Percent



Ht»tovr*n
D*t* file: *r«*2-*«.txt

1
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\
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t 1

10.

1 t 1.

20. 30.

_i

40.

S t a t i s t i c s

N Total 25
N Hiss 0
H Used 25

Mean 18.556
Variance 114.349
Std. Dev 18.693
y. C.V. 57.628
Skewness .786
Kurtosis 2.386

Mininun 4.888
25+h y 9 B75
Median 16.888
75th y. 24.588
Max i nun 41.881

SB.

i

1

D30



Norn* I Probability Plot for D38
Data file: *rea2-««.txt S t a t i s t i c s

N Total 25
98. -i

I1
1

48. •

28. •

18. •

8.

+ *
I ̂ X-f>

•_••H-

A
4-

f "

+*

f
"*"

N Miss 8
N Used 25

Mean 18.556
Variance 114.349
Std. Dev 18.693
y. C.V. 57.628
Skewness .786

X

Kurtosis 2.386

Mininun 4.888
25th y. 9.875
Median 16.888
75th y. 24.588
Maxinun 41.88

1 18 38 58 78 98 99

Cumulative Percent
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1



Hl«to«r*n
D*t* file: *re*2-*«.txt S t a t 1st 1CS

i

, • r"
4. •
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% 3. •
A*

1
£ a.

i.

0. 1

0. i.

t

~̂

2.

XI 1 1 N Total 25

"""

_

i

N Miss 8
N Used 25

Mean 2.758
Mariance .351
Std. Dev .593
X C.M. 21.492
OK8WTIO 8V • O£O

Kurtosis 1.978

Mininun 1.569
25th y. 2.285
Median 2.821
75th X 3.198
Maxinun 3.714

1 !
1

3. 4. 9.

LN<D30>



Norn * I Probability Plot For LNCD38)
Data File: *re*2-««.txt S t a t i s t i c s

N Total 25
I

'

3.2

8 M.
z

^
1.6

.8

4- '

t

.+***

4-+

-
44*
*•

4-'
4

A.T"

•
f

N Miss H
T N Used 25

Mean 2.758
.. _ • I • *̂ ~̂l *Variance .35.L

Std. Dev .593
\* y. C.M. 21. 492
Skewness -.828
Kurtosis 1.978

M
Hinlnun 1.569
25th y. 2.285

1 Median 2.821
75th y. 3.198
Max i nun 3.71'

1 10 38 50 70 98 99

Cumulative Percent
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HI *t oar an
Data file: area2-ms.txt

i
1 6.-i

B 1.E

1
£
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0.
o.

1 1 1
\_i

•̂̂

40 . 80 . 120.

I

160.

S t a t i s t i c s

N Total 25
N Miss 8
N Used 25

Mean 75.288
Variance 1778.793
Std. Dev 42.881
'/. C.M. 55.899
Skeuness 1.893
Kurtosis 3.161

Mininun 26.888
25th y 44 758Mt* «rJi r* T^ • I «JU

Median 66.888
75th y. 74.758
Haxinun 175.888 ,

' 1
200.

D60



Nornal Probability Plot for D6O
Data f i l e : area2-cs.txt

&CH9 .
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« AMADO .

A

onoo .
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+ + •

f .̂
M i l ',1 1 1 1

•H

•f

f
f

S t a t i s t i c s

N Total 25
N Miss 0
N Used 25

Mean 75.280
Variance 1770.793
Std. Dev 42.081
y. C.U. 55.899
Skewness 1.093
Kurtosls 3.161

A Hininun 26.000
H 25th y. 44.750
LJ Median 66.000
T 75th y. 74.750
-L Max! nun 175.000

1 10 30 50 70 90 99

Cumulative Percent ' ••



Hi * i o«rAM
D*t* Ml*: *r«*2-»».txt
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t
U
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3.
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1.

•i. h

e.
3.2 3.6 4.8 4.4

LN<D6O>

4.8

S t a t i s t i c s
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N Miss
N Used

Mean
Variance
Std. Dev
X C.U.
Skewness
Kurtos is

Mininun
25th y.
Median
75th y.
Max inun

5.2

25
0
25

4.185
.278
.527

12.589
.222

2.358

3.258
3.799
4.198
4.314
5.165



Norn*1 Probability Plot for LN<D6Q>
D*t* file: *r«*2-»«.txt
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4
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S t a t i s t i c s

N Total 25
r N Miss B
N Used 25

Mean 4 . 185
Variance .278
Std. Dev .527
X C.g. 12.589

'-i Skewness .222
< Kurt os is 2.358

Mininun 3.258
J 25th '/. 3.799
Median 4.198
75th x 4.314
Max i nun 5.165

1

1 10 30 50 70 90 99
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Histognran
Data f i l e : O2SS.PRN
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1896. nee. 1104. lies,

ELEVATION < FT>

S t a t i s t i c s
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N Miss
N Used

Mean
Variance
Std. Dev
x c.y.
Skeuness
Kurtosis

Mininun
25th x
Median
75th X
Maxinun

1112.

25
e
25

1101.875
6.949
2.636
.239

2.189
8.778

1698.988
1108.163
1181.528
1182.415
1111.658



Norn* I Probability Plot for ELEVATION
Data file: A2SS.PRN S t a t i s t i c s

N Total 25
.

1108. •
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M
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D
M

1100. •
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+ 4

_L *

1 4-'

***
-144̂ "

44++'t •

4

4

r N Miss 8
N Used 25

Mean 1181.875
Variance 6.949
Std. Dev 2.636
y. C.U. .239
Skeuness 2 . 189
Kurt os is 8.778

[xj Mininun 1898.988
[I 25th y. 1188 . 163
M Median 1181.528
1 75th y. 1182.415

Maxinun 1111.658

1 10 30 50 70 90 99

Cumulative Percent
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K-

Data

H ix iJ

Histosnran
f i l e : A2SS . PRN

1

1 1
7. 00 7.01

LN< ELEVATION) < FT)

S t a t i s t i c s

N Total 25
N Hiss 8
N Used 25

Mean 7.685
Variance .888
Std. Dev .882
X C.U. .834
Skeuness 2 . 178
Kurtosis 8.724

Mininun 7.882
25th y. 7.883
Median 7.884
75th x 7.885
Maximum 7.814

7.02



Norn A I Probability Plot for LN<ELEUATION>
Data file: A2SS.PRN S t a t i s t i c s

7.02-

0
H4
N

D 7.01-
U

ti
J

7.00-

.+***
t*!" '

*+++

f

4-

N Total 25
N Miss 8
N Used 25

Mean 7.885
Variance .888

T Std. Dev .882
X C.U. .834
Skeuness 2 . 178
Kurt os is 8.724

Mininun 7.882
25th X 7.883

? Median 7.884
75th x 7.885
Max i nun 7.814

1 18 38 58 78 98 99

Cunulative Percent
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— 1

1C

S t a t i s t i c s

N Total 25
N Miss 8
N Used 25

Mean 3.393
Variance 6.957
Std. Dev 2.638
y. C.V. 77.734
Skeuness 2.612
Kurtosis 18.469

Mininun .988
25th 'A 1.778
Median 2.788
75th y. 3.633
Max i nun 13.658

• .



Nornal Probability Plot for ELEUDIFF
Data file: A2SS.PRN S t a t ist ics
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§ B.
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4. •

8. •

+ + '.4+++
.X

+H*

+4̂ '
.-1-

f

N Total 25
N Miss 8
N Used 25

!

Mean 3.393
Variance 6.957
Std. Dev 2.638
X C.M. 77.734
Skeuness 2.612
Kurtosis 10.469

Mininun .900
25th X 1.770
Median 2.700

3 75th x 3.633
J Maxinun 13.650

1 18 . 38 58 78 98 99

Cumulative Percent



Hi slog-man
Data f i l e : A2SS.PRN
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3. H
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i. H

8.
-1 0. 1.

LN<ELEUDIFF)
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N Total
H Hiss
N Used

Mean
Variance
Std. Dev
X C.U.
Skeuness
Kurtos is

Mininun
25th X
Median
75th X
Maxinun

i s

3.

i c s

25
8
25

1.828
.362
.681

58.473
.525

3.526

-.185
.571
.993
1.298
2.614

FT)



Norrtal Probability Plot for LN<ELEUDIFF>
Data file: O2SS.PRN S t a t 1st ics

N Total 25
• T

2. •

cI*
M
o

a
M
s/
Z

o. -

1

4
i

•f "*"

++*
4

44-̂ "T"

4-+*
4-

4-

-f-

N Miss 8
N Used 25

Mean 1.828
Variance .362
Std. Dev .681
X C.U. 58.473

1 Skewness .525
*| Kurtosis 3.526

«
Mini nun -.185
25th X .571
Median .993
75th x 1.298
Max i nun 2.614

1 10 30 50 70 90 99

Cumulative Percent



Histosnran
Data fi

1 1 1 X
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9
U
C
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1 2.-
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0 .

I e : A2SS

e . 100 . 200 .
PERPDIST <

.PRN

FT>

300.

S t a t i s t i c s

H N Total 25
N Miss 8
N Used 25

Mean 138.288
Variance 9694.758
Std. Dev 98.462
X C.U. 75.624
Skeuness .938
Kurt os is 3.896

Mininun 15.888
25th y. 48.758
Median 118.888
75th y. 157.588
Max i nun 388.888

400.



Nornal Probability Plot for PERPDIST
Data file: ft2SS.PRN S t a t ist 1CS
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N Total 25
N Miss 8
N Used 25

Mean 138.288
Variance 9694.758
Std. Dev 98.462
X C.U. 75.624
Skeuness . 938
Kurt os is 3.896

1 Mininun 15.888
" 25th X 48.758

Median 118.888
75th y. 157.588

U Max i nun 388.888

1 10 30 50 70 90 99

Cumulative Percent
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S t a t i s t i c s

N Tota I 25
N Miss 0
N Used 25

Mean 4.543
Variance .802
Std. Dev .895
x C.M. 19.710
Skeuness -.452
Kurtosis 2.298

Mininun 2.708
25th x 3.879
Median 4.700
75th x 5.059
Max i nun 5.940

•



Nornal Probability Plot for LNCPERPDIST)
Data file: A2SS.PRN S t a t ist iC'S

N Tota I 25
6. -i

.

H
CO
^A

S
U
CL,
z
Hi

3. •

.
i

+

4

4

4-

4

XfT

-1-

^

f-

4.4T̂

f

1-
. 4-

r N Miss 8
N Used 25

Mean 4.543
^1 • • • r̂ r~L.f̂variance .buz
- Std. Dev .895
x 'A C.M. 19.718
Skewness - . 452

\ Kurt os is 2.298

Mininun 2.788
25th y. 3.879
Median 4.788

. 75th y. 5.859
Max i nun 5.948

1 18 30 50 70 90 99

Cumulative Percent



AREA 3



Hl«togran
Data file: *r«*3-si
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1 i_ij "•

1
0. 100. 200. 300.

HI REX <UG/KG)

i .ixt

400.

S t a t i s t i c s

N Total 15
N Miss 8
N Used 15

Mean 68.559
Variance 14788.898
Std. Dev 121.577
X C.V. 177.331
Skeuness 2 . 187
Kurt os is 6.824

Mininun 4.198
25th y. 11.675
Median 24.288
75th y. 38.975
Maxinun 487.888

500.



Nornal Probability Plot for- MI REX
Data file: area3-ss.txt
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0
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4-

9

E

S t a t i s t i c s

N Total 15
N Miss 0
N Used 15

- Mean 68.559
Variance 14788.898
Std. Dev 121.577
y. C.U. 177.331
Skeuness 2 . 187
Kurtosis 6.824

Mininun 4.198
Z5th y. 11.675
Median 24.288
75th y. 38.975

' Max i nun 487.888

P
1 10 30 50 70 90 99

Cumulative Percent
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Hl
Data file
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3.

s i ogr an
: area3-*»

1

6

. txt S t a t i s t i c s

•

N Total 15
N Miss 0
N Used 15

Mean 3.344
Variance 1.474
Std. Dev 1.214
X C.M. 36.299
Skeuness .966
Kurtosis 3.583

Mininun 1.433
25th y. 2.457
Median 3.186
75th y. 3.417
Max i nun 6.809

9.

LN<HIREX> <UG/KG>



Nornal Probability Plot for LN(MIREX)
Data file: area3-ss.txt S t a t i s t i c s

N Total 15
8. -I

1• i
6. •
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M 4. •r

3
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•

+

+ 4.

+4 44
4

4-

N Miss 8
N Used 15

Mean 3.344
" Uariance 1.474
Std. Dev 1.214
y. C.V. 36.299
Skeuness . 966
Kurt os is 3.583

?Mininun 1.433
25th y. 2.457
Median 3.186
75th y. 3.417
Max i nun 6.889

1 10 30 50 70 90 99

Cumulative Percent
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I

jf̂ ^̂ ^̂ yŷ ^ • ^r ̂Ĵ Ĵ Ĵ T •

TOG <MG/KG>

S t a t i s t i c s

N Total 15
N Miss 8
N Used 15

Mean 24933.338
Variance 134781888.888
Std. Dev 11689.528
X C.V. 46.562
Skeuness 1.818
Kurtosis 3.315

Mininun 18888.888
25th X 17588.888
Median 22888.888
75th x 38758.888
Max i nun 53888 . 888

60000 .



Nornal Probability Plot for TOC
Data file: area3-vc.txt
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X

\

S t a t i s t i c s

N Total 15
N Miss 8
N Used 15

Mean 24933.338
Variance 134781888.888
Std. Dev 11689.528
y. C.V. 46.562
Sfcewness 1.818

' Kurt os is 3.315

'- Mininun 18888.888
:25th y. 17588.888
Median 22888.888
75th y. 38758.888
Max i nun 53888 . 888

1 10 30 50 70 90 99

Cumulative Percent
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i

S t a t i s t i c s

N Tnta I m***Vd ft JLt_T

N Miss 8
M l IP nil 1 Cusea io

Mean .367
Variance .858
Std. Dev .248
X C.U. 65.565
Skewness -.829
Kurtosis 1.684

Mininun .818
25th v IBBm++J VJI *• • • JLW

Median .388
75th y. .527
Max i nun .728

9



Nornal ProJb*bt 1 1 ty Plot for DIB
Dai* file! *re*3-«s.txt S t a t i s t i c s

N Total 15
• •**

i
•

.4
O

.2-

B •

.

4-

+ f

+ '

4-

"

•*•'
•f

f

f

f

N Miss B
N Used 15

Mean .367
I • A nr*nvariance .858

1

w

Std. Dev .248
X C.U. 65.565
Skewness - . 829
Kurtosis 1.684

Mininun .BIB
25th y. .188
Median .388
75th y. .527
Max i nun .728

1 IB 38 58 78 98 99

Cunul*tive Percent



Ht
Dai* flic: arc*3-**.txt

3.

2.

1.

0.
-3. -3. -2.

LN<D10>

-1.

S t a t i s t i c s

H Total
N Miss
N Used

Mean
Variance
Std. Dev
'A C.U.
Skewness
Kurtosis

Hlninun
25th Y.
Median
75th '/.
Maxinun

0.

15
8
15

-1.393
1.341
1.158
83.166
-1.477
4.814

-4.685
-2.383
-.968
-.648
-.329



Norn* I ProLAbtlttu Plot for LN<D1O>
D*t* file: area3-vs.txt
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5
A\/

5 -3M «*•

1̂~*» •

— s

•

f

4 +

•f
+

**• >*•
f 1

»

S t a t i s t i c s

N Total 15
N Miss 8
N Used 15

Mean -1.393
Variance 1.341
Std. Dev 1.158
y. C.U. 83.166
Skewness - 1 . 477
Kurtosis 4.814

H in inun -4 . 685
25th y. -2.383
Median -.968
75th y. -.648
Max inun -.329

1 IB 36 58 7O 9O 99

Cunulative Percent



D*t* file: *re*3-«*.txt

4.

3.

2.

1.

e.
0. 4. 8.

D3B

12

S t a t i s t i c s

H Total
N Miss
N Used

Hean
Variance
Std. Dev
•/. C.M.
Skewness
Kurtosis

Mininun
Z5th x
Median
75th X
Max inun

16.

15
B
15

6.647
8.826
2.833
42.622
.772
2.887

2.988
4
6
,888
.388

7.475
13.188



Norn* 1 Probability Plot for D3B
D*t* f i l m * *re*3-««.txt S t a t i s t i c s

N Total : 15
16.-

1
1

12.

0.

4. •

B

f

• i

4"
.4

t>4-

4

4

N Miss : B
N Used 15

•̂
X-
1

Mean 6.647
Variance 8.826
Std. Dev 2.833
y. C.V. 42.622
Skewness .772
Kurtosis 2.887

t
' Mininun 2.988
25th y. 4.BBB

J Median 6.308
- 75th y. 7.475
Max! nun 13. IBB

\
1 IB 38 SB 78 98 99

CunulAttve Percent



D*t*

1
1 3.-i

8 2.
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I
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1-

Ht«tc»9r*n
file: *r«*3-»« .

1 XI
__

__

1.6

~
_

ixi

2.4

H

S t a t i s t i c s

N Total 15
N Miss 8
N Used 15

Mean 1.811
Variance .178
Std. Dev .422
X C . v . Z3 • 306
Skewness .831
Kurtosis 2.219

Mininun 1.865
25th y. 1.386
Median 1.841
75th y. 2.886
Max i nun 2.573

3.2

LN<D38)



I3-
2.

/s 2.

N/

3 i.

1.

i

Norn A I Prol»*t»t 1 1 tu Plot for LN<D30>
D*t* file! *re*3-s«.txt

2 .

8 •

4-

+ f

4
f

**•

ff '

4-

1 10 3B SB 70 9B 99

CunulAtivtt Percent

1

S t a t i s t i c s

N Total 15
N Hiss B
N Used 15

Mean 1.811
Variance .178
Std. Dev .422
y. C.U. 23.386
Skewness .831
Kurtosis 2.219

Hininun 1.865
25th y. 1.386
Median 1.841
75th y. 2.886

• Max i nun 2.573



Hl«tovr*n
D*t* filet *re*3-«».txt S t a t i s t i c s

l-l 1 X

Ian.1 a >O

j

1.6-

9
M

C 1.2
3

i .-

.4

.0-

i1 N Total 15
N Miss B
N Used 15

Mean 38.288
Variance 122.457
Std. Dev 11.866
y. C.U. 36.643
Skeuness .375
Kurt os Is 1.884

Hininun 17.888
25th y. 19.888
Median 27.888
75th y. 39.258
Max i nun 58.888

0. 10. 20. 30. 40. 30.

D60



9011

Norn* I Probability Plot for D60
D*t* film: *r«*3-»«.txt S t a t i s t i c s

N Total 15

40. •

a 30> '

20.

1.0

f •
• i•f 4-

4-
+

.

f

f

• •

•*•

M

-

N Miss B
N Used 15

Mean 30.208
Variance 122.457
Std. Dev 11.866
y. C.U. 36.643
Skewness .375
Kurtosis 1.804

Mininun 17.880
25th y. 19.808
Median 27.000

T 75th y. 39.258
Max i nun 59.800

1 10 30 50 70 90 99

Cunulativ* Percent



Ht*tovr*n
D*t* film: *r«*3-m«.txt

1 3 -. ?••

9 a .
M A . •

i
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1 -*

2.8

1 X

3.2 3.6

LN<D68>

j

S t a t i s t i c s

N Total 15
H Miss 8
M Used 15

Mean 3.344
War iance . 138
Std. Dev .371
y. C.U. 11.188
Skewness .838
Kurtosis 1.644

Mininun 2.833
25th y. 2.944
Median 3.296
75th x 3.678
Maxinun 3.912

4.8



Nornal Probability Plot for LN<D60>
Data file: ar«a3-»«.txt S t a t i s t i c s

N Total 15
4.0-

1 I

3 f=• O

CD

3̂
M

3.2-

2 8 •
f

•f •(-

4-
T

4-

+•

+• '

f

4-
N Miss B
N Used 15

Mean 3.344
I

X

Variance .138
Std. Dev .371
y. C.U. 11. IBB
Skewness .838
Kurtosis 1.644

Mininun 2.833
25th y. 2.944
Median 3.296
75th y. 3.678
Max i nun 3.912

1 1O 3O 50 70 90 99

Cumulative Percent



HistoaraM _ _ . . _ .
Data file: A3SS.PRN S t a t ist ics

• '
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9
u
C 3. •
5
V
V

t »••
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A

- XI N Total 15
N Miss B
N Used 15

Mean 1843.355
Variance 3.284
Std. Dev 1.790
X C.M. .172
Skewness -1.358
Kurt os is 6.891

Hininun 1838.178
25th x 1842.647
Median 1843.578
75th y. 1844.808
Maxinun 1846.140

1035. 1038. 1041. 1044. 1047.

ELEVATION < FT>



Normal Probability Plot for ELEVATION
Data file: A3SS.PRN S t a t i s t i c s

N Total 15
JLI:I*t € • "1

1844 .
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H

u
ti1841. -

1838. -1 4-

+

*+
*

+ 4-

f

N Miss 8
N Used 15

Mean 1843.355
Variance 3.284

, Std. Dev 1.798
J x C.U. .172
| Skeuness -1.358
Kurtosis 6.891

Mimnuti 1838.178
25th X 1842.647
Median 1843.578
75th X 1844.888
Max i nun 1846.148

1 18 38 58 78 98 99

Cumulative Percent



Histoc
Data file :
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] 1
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S t a t i s t i c s

N Total 15
N Miss 8
N Used 15

Mean 6.958
Variance .888
Std. Dev .882
% C.V. .825
Skeuness -1.359
Kurt os is 6.111

Mininun 6.945
25th y. 6.958
Median 6.958
75th '/. 6.951
Max i nun 6.953

6.96

LN<ELEUATION> < FT)



Nor it a I Probability Plot for LN< ELEVATION)
Data file: A3SS.PRN S t a t i s t i c s
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H Total 15
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N Used 15

Mean 6.958
Variance .888
Std. Dev .882
'A C.V. .825
Skeuness -1.359
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rb Mininun 6.945
P Z5th Y. 6.958

Median 6.958
75th y. 6.951
Max i nun 6.953

1 1O 30 50 70 90 99

Cumulative Percent
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Nornal Probability Plot for ELEUDIFF
Data f i l e : A3SS.PRN S t a t i s t i c s
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N Total 15
N Miss 8
N Used 15
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Mean 6.821
Uariance 3.755
Std. Dev 1.938
X C.U. 32.182
Skeuness .841

• Kurtosis 3.865

-1 Minirtun 2.178
25th x 4.412
Median 6.248

- 75th x 7.178
Max i nun 18.148

1 10 30 50 70 90 99

Cumulative Percent
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Variance 56728.958
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V r U 77 4RQ/. V*.V. II .TOO

Skeuness .568
Kurtosis 2.239

Mininun 28.888
25th y 91 25H
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75th '/. 455.888
Maxinun 888.888
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Nornal Probability Plot For PERPDIST .
Data File: A3SS.PRM S t a t i s t i c s
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N Total 15
N Miss 8
N Used 15

Mean 387.667
Variance 56728.958
Std. Dev 238.162
X C.U. 77.489
Skeuness .568
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_ Median 218.888
75th x 455.888

I Max i nun 888.000
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Cunulative Percent
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N Total 15
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N Used 15

Mean 5.336
Uariance 1.885
Std. Dev 1.842
X C.V. 19.524
Skeuness - . 668
Kurt os is 2.655

Mininun 2.996
25th X 4.497
Median 5.347
75th x 6.128
Maxinun 6.685
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Normal Probability Plot for LN<PERPDIST)
Data file: A3SS.PRN S t a t i s t i c s
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N Total 15
N Miss B

T N Used 15

j Mean 5.336
Uariance 1.885

~ Std. Dev 1.842
X C.V. 19.524
Skeuness -.668

M Kurt os is 2.655

Mininun 2.996
25 th X 4.497
Median 5.347

1 75th X 6.120
Max i nun 6.685

1 18 38 58 78 98 99

Cumulative Percent



AREAS



Dat* file: *re*l-««.txt

0

2.

0.

S t a t i s t i c s

N Total
N Miss
N Used

Mean
Variance
Std. Dev
X C.M.
Skewness
Kurtosis

Mininun
25th y.
Median
75th X
Maxinun

28
8
28

649.795
448796.288

663.925
182.175
1.298
4.571

6.588
185.888
358.588
1128.800
2600.800

ieee. 2000. 3000.

HI REX



Norn*l Prob*btltt\i Plot for MI REX
Data f i l e : *re*JL-«« . txt

oono • *

! i
^MAnnd5V)OI9 •

M
r

f nnctxcmt) .

cm -L -L
,*^

t++4

f*"-*

f

^

i

+

S t a t i s t i c s

N Total 28
N Miss B
N Used 20

Mean 649.795
Variance 440796.288
Std. Dev 663.925
•A C.U. 182.175
Skeuness 1.298
Kurtosis 4.571

i-Lj Mininun 6.588
25th y. 185.888
Median 358.588

~ 75th y. 1128.888
- Max i nun 2688.888

T
1 10 3O 50 70 90 99

Cumulative Percent
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4.

3.

2.

1.

Histogram
D*t* file! *re*l-B*.txt S t a t i s t i c s

X I N Total
H Miss
N Used

Mean
Variance
Std. Dev
y. C.M.
Skewness
Kurtos is

Mininun
25th y.
Median
75th V.
Maxinun

28
B
28

5.579
3.275
1.8 IB
32.435
-.9B8
2.558

1.872
4.654
5.888
7.821
7.863

3. 6. 9.

LN< MI REX)



Nornal Probability Plot for LN< MI REX)
Data file: areal-ss.txt S t a t i s t i c s

H Total 28

1

6 .

bl«
r 4.
s/
Z
•J

2 .

0

4

*

4

4

4
4

\+S

,444

4

4 IN Miss U
N Used 28

X

Mean 5.579
• •_ • _ ^i <>••• 'va r i ance 3 . Z75
Std. Dev 1.818
y. C.U. 32.435
Skeuness -.988
Kurt os is 2.558

Mininun 1.872
25th y. 4.654
MoJIsim C QOd

^L * •*-*** A wi • • ^r • \ĵ j\j

75th X 7.821
Max i nun 7.863

1 10 30 50 70 90 99

Cunulative Percent



Histogran
Data file: areal-ss.txt

J - P -

3. •

i
I ...
I

i.

O .

o.

^
1 X h- 1

S t a t i s t i c s

N Total 28
N Miss B
N Used 28

Mean 36868. BOB
Variance 387655288.888
Std. Dev 17548.188
X C.U. 47.586
Skewness .895
Kurtosis 3.478

Mininun 9288.888
25th y. 25888.888
Median 32588.888
75th y. 46888.888
Maxinun 77888.888

3O000 . eeeee . 90000 .

TOG



Nornal Probability Plot for TOC
Data ftle: areal-ss.txt S t a t i s t i c s

N Total 28
80000. -ii1

. 1

60000. •

U
H 40000. •

20000. •

0.

•

f

4*
4

•t

f4*4

f

*"

f4*
•"

j. 4
T

N Miss 8
N Used 28

Mean 36868.888
Variance 387655288.888
Std. Dev 17548.188
X C.M. 47.586

\ Skeuness .895
Kurtosis 3.478

X

~ Mininun 9288.888
yl 25th X 25888.888

Median 32588.888
75th X 46888.888

. . Maxinun 77888.888

1 10 30 50 70 90 99

Cunulative Percent



1IT-
4 9 >J.4S .

3u
41

i ...
u,

4.

•

0 •

Htsto«r*n
D*t* f i l e : *re*l-««.txt

n r
10. 20. 30. 40. Sf

D10

S t a t i s t i c s

N Total 28• « aw VVH i •c*%J

N Miss 8
N Used 28

Mean 3.573
Variance 121.255
Std. Dev 11.812
y. C.U. 388.188
Sketmess 4.829
Kurtosis 17.512

Hininun .858
25th y. .288
Median .588
75th y. 2.888
Maxinun : 58.888

I.



Norn* I Probability Plot for D10
n*t* tiimi *re*i-««.txt S t a t i s t i c s

N Total 28
50. •

.

40. •

•M«3V
Q
H
n

20.

10.

.... IA-W H-H
. ̂ .

I-'*"1'

+
;

N Miss 8
N Used 28

Mean 3.573
Variance 121.255
Std. Dev 11.812
y. C.M. 388.188
Skeuness 4.829
Kurtosis 17.512

Mininun .858
25th y. .288
Median .588
75th y. 2.888
Max i nun 58.888

QO .

1 10 30 50 70 9O 99

Cunulative Percent



Data

1
1

, f-'

5 4.-
•

?
(M

2 ..

0 .

Htstogran
file: ar«al-»«

-6. -3.

K

—

0

-

^̂ ^̂

•

.txi S t a t i s t i c s

....,.,.., .,.., I

I I

N Total ZH
N Miss 8
N Used 28

Mean -.413
Variance 2.871
Std. Dev 1.694
X C.M. 418.374
Skewness .523
Kurtosis 3.399

Mininun -2.996
25th y 1 GB9
Median -.545
75th y. .693
Max i nun 3.912

3. 6.

LN<D10>



Norn* I Probability Plot for LN<D1O>
Data f i le : areal-««.txt S t a t i s t i c s

N Total 28
i ^ •

i
a. •

^
s
n o.
z
*

-2. •

4 4

.,

4

44

+4
H-

4
•

H-

4+4

*"

T

4

• N Miss 0
N Used 28

Mean -.413
Variance 2.871
Std. Dev 1.694
X C.U. 418.374
Skewness .523
Kurtosis 3.399

a
Minintm -2.996

J 25th X -1.689
Median -.545
75th X .693

-• Maxinun 3.912

1 10 30 50 70 90 99

Cumulative Percent



1 16. -
,; 1

12. •
9
I
\ ...
I

4.

0 ,• i
0

4 1

•

Him tour an
D*t* f t l « : *r«*l-««.txt

X, | 1

rn
40. 80. 120. 16

D30

S t a t i s t i c s

N Total : 28
N Hiss : 8
N Used : 28

Mean : 18.188
Variance 1113.822
Std. Dev 33.374
X C.V. 183.575
drc»un«»» O 9QQOHBWI1BSS J • C.U9

Kurtosis 13.522

Mininun 1.788
25th X 2.588
Hedian 5.988
75th y. 23.888
Max i nun 158 . 888

0.



Norn* I Probability Plot for D30
Dat* Film; *re*l-»*.txt S t a t i s t i c s

N Total 28
A60 . ii1

12O.

B..

40. •

0. J
4. 4- 44-H f444H

I.J
T̂

i

f +
f-

+

f

N Miss B

[>

N Used 28

Mean 18.188
Variance 1113.822
Std. Dev 33.374
y. C.V. 183.575
Skeuness 3.289
Kurtosis 13.522

Mininun 1.788
25th y. 2.588
Median 5.908
75th y. 23.888

h Max i nun 158.888

y
1 10 30 50 70 90 99

Cunulatlve Percent



D*t* file: *re*l-«*.tx i

J-JL

4.

3.

a.

1.

e.
2. 4.

S t a t i s t i c s

N Total
N Miss
H Used

Mean
Variance
Std. Dev
y. C.U.
Skewness
Kurtosis

Hininun
25th y.
Median
75th y.
Maxinun

6.

28
B
28

2.883
1.687
1.267
63.278
.761
2.598

.531

.916
1.768
3.135
5.811

LN<D3B>



£

\

Nornal Probability Plot for LN<D30)
Data f i l e : areal-ss.txt S t a t i s t i c s

N Total 28

4. •

^
0a
5
M

2.

0. •

+ f
4

+ *4

t+*
f

• • ^L~1
I IT

•I''*'

*"

*

+

N Miss 0
N Used 28

Mean 2.883
Variance 1.687
Std. Dev 1.267
X C.V. 63.278

1 Skeuness .761
1 Kurtosis 2.598

Mininun .531
!! 25th y. .916

Median 1.768
J 75th y. 3.135
Y Maxinun 5.811

1 10 30 50 70 90 99

Omul at I ve Percent



Hl»togr*H
D*t* film I *r«*l-««.txt S t a t 1st 1CS

H 1
i1 e. •

6. •
9

m

1
U,

2.

0. •
O.

X
—

100.
I

200.

D60

H N Total Z0

i

N Miss 0
N Used 20

Mean 75.050
Uar i ance 7659 . 839
Std. Dev 87.521
y. C.V. 116.616
Skewness 1 . 163
Kuriosls 2.731

Minlnun 9.008
25th y. 15.000
Median 29.000
75th y. 120.000
Max i nun 250.000

300 . 400 .
V



Nornal Probability Plot for D60
Data file: areal-cm.txt S t a t i s t i c s

N Total 28
i1 i
240. •

A
3 160. •

80. -

0
f f 4.4-H

H
H

f->

•L

4-f

1-

+ f

N MISS U
N Used 28

X

T;

Mean 75.858
Variance 7659.839
Std. Dev 87.521
X C.U. 116.616
Skewness 1 . 163
Kurtosis 2.731

Mininun 9.880
25th y. 15.888
Median 29.888
75th y. 128.888
Max i nun 258.888

1 10 30 50 70 9O 99

Cumulative Percent



Ht«to9r*n
D*i* fil«: *r«*l-»«.txt

1 1 I X
1

.' f ' '

3. •
9u
£

1 2- •

I
1 .

0 .
1. 2. 3. 4.

S t a t i s t i c s

\ N Total ZO
N Hiss 8
H Used 28

Mean 3.675
Variance 1.328
Std. Dev 1.153
X C.V. 31.364
Skeuness .488
Kurtosis 1.833

Hininun 2.197
25th y. 2.788
Median 3.367
75th y. 4.787
Max i nun 5.521

3. 6.

LN(D60>
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Norn* I Probability Plot for LN<D60>
Data file: areal-«».txt S t a t 1st ics

N Total 28

r .

k
f 4

44"*

4

44
4-1*

f*

>r

4

4» •

**

4 4

N Miss 8
N Used 28•

r

X

Mean 3.675
Variance 1.328

I Std. Dev 1.153
X C.U. 31.364
Skeuness .488
Kurtosis 1.833

Hininun 2.197
25th y. 2.788
Median 3.367
75th y. 4.787
Maxinun 5.521

1 10 30 5O 70 90 99

Cumulative Percent



F
re

q
u

e
n

c
y

B 
N

 
A

 
01

•
 

•
 

•

\
Data f

HIE:

Its teaman
ile: A1SS

D,̂

992 . 1000 .

ELEUATION

.PRN

1 —

1008.

< FT)

i

n n

S t a t i s t i c s

N Total 28
N Miss 8
N Used 28

Mean 1882.654
Variance 15.848
Std. Dev 3.879
'/. C.M. .387
Skewness 1.593
Kurt os is 4.433

Hininun 999.428
25th X 1888.388
Median 1881.128
75th X 1882.568
Max i nun 1813.348

1016.



Nor it a I Probability Plot for ELEVATION
Data file: A1SS.PRN

J.D1O .

t n i 9IXHf* .

z
M
N

»

• 1 fktHAlJ J.Odt .
M

i ncm

OO£.

f+«
^

4

•i-

»

*

1
1 1O 38 58 7O 98 99

Cumulative Percent

S t a t i s t i c s

N Total 28
N Hiss 8
N Used 28

Mean 1882.654
Uariance 15.848
Std. Dev 3.879
X C.V. .387
Skeuness 1.593
Kurt os is 4.433

Hininun 999.428
1 25th x 1888.388
H Median 1881.128
L 75th x 1882.568
Maximum 1813.348

»



Data file: ftlSS.PRN S t a t i s t i c s

KE
inJ-O .

8. •

91

6.
41

V
V
(. A .
lM *'

2. •

e. •

vf

6.980

I N Total 28

I

N Miss 8
N Used 28

Mean 6.918
Variance .888
Std. Dev .884
X C.U. .856
Skeuness 1.588
Kurt os is 4.414

Mininun 6.987
25th x 6.988
Median 6.989
75th x 6.918
Haxinun 6.921

6.925 6.959

LN<ELEUATION> < FT>



Norn a 1 Probability Plot for LNCELEUftTION)
Data file: A1SS.PRN

.70

/\
Z fL QO ._ o . :*«£
O
M

H<r

aw
sx
_ H 0 1 .Z 6.91

6 90 •

•t- f 44 + 4
f+H

^

44

4-
\.

1

4

S t a t i s t i c s

N Total 20
N Hiss 8
N Used 28

Mean 6.918
Variance .888

T Std. Dev .884
y. C.U. .856
Skeuness 1.588
Kurtosis 4.414

Mininun 6.98?
?25th X 6.988

Median 6.989
75th y. 6.918
Maxinun 6.921

1 18 30 50 70 90 99

Cumulative Percent
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4 •

D

iL .

iat

L-r

EL

a i

8

EU1

His t osri
P i l e : fl

•

DIFF <

raf
IS

12

i
S.PRf

> •

FT>

4

16.

1

2e

S t a t i s t i c s

N To+j* 1 7fl1U I*CI t ^CJ

N Miss 8
N l |OA*1 *?«used <£o

Mean 6.655
Variance 15.848
Std. Dev 3.879
y C U C:R 9Q4X. Vr . V . OO . ^vl"

Skeuness 1.593
Kurtosis 4.433

Mininun 3.428
25th y 4 ^flRt*O 1*11 >i ^ » Ovid

Median 5.128
75th y. 6.568
Max i nun 17.348

i .



Norital Probability Plot for ELEUDIFF
Data file: A1SS.PRN

1 £.J.O •

U, 12 •
h 12<

M
a

3 8 -W 8<

4 .

0

4 4

tt«W?

4

4
H

4

4

%

S t a t i s t i c s

N Total 28
N Miss 8
N Used 28

Mean 6.655
Uariance 15.848
Std. Dev 3.879
y. C.g. 58.294
Skeuness 1.593
Kurtosis 4.433

Mininun 3.428
"l 25th X 4.388
j Median 5.128
L 75th y. 6.568
Max i nun 17.348

1 10 30 50 70 90 99

Cumulative Percent



His t o«iraM
Data file: A1SS.PRN

5 ..

4. -

9
M

e 3. •

i
V
J. 2. •

1. •

0 .
1.2

1 X

1.6

1

2 0 2.4 2.

1

8

S t a t i s t i c s

N Total 28
N Miss 8
N Used 28

Mean 1.774
Variance .224
Std. Dev .474
•A C.U. 26.711
Skeuness .989
Kurtosis 2.924

Mininun 1.238
25th y. 1.459
Median 1.633
75th y. 1.881
Max i nun 2.853

3.2

LN<ELEUDIFF> < FT>



Normal Probability Plot For LN(ELEVDIFF)
Data F i le : A1SS.PRN S t a t i s t i c s

N Total 28
3.2 T '

2.8 -

c
b 2.4-
0

a
W 20^ & .«
Z

1.6

1 2 • 4- 4

•» f 1

-4
14-4rf~

4 4

4

f-

4

4

N Miss 8
N Used 28

T Mean 1.774
Uariance .224
Std. Dev .474
X C.U. 26.711
Skeuness .989
Kurtosis 2.924

1 Mininun 1.238
J 25th X 1.459

Median 1.633
75th x 1.881

-H Max i nun 2.853

1 10 30 50 70 90 99

Cumulative Percent



His t o«ir AM
Data file: A1SS.PRN

1 1 1 X

4. -

3 .•

9
U
C

1 2.
V
V
U*

1.

0

iJ

0 . 100 . 200 .
PERPDIST

300.

< FT>

400.

1

S t a t i s t i c s

N Total 28
N Miss 8
N Used 28

Mean 136.888
Variance 13867.378
Std. Dev 114.313
X C.U. 84.853
Skeuness 1 . 242
Kurtosis 3.794

Mininun 18.888
25th x 58.888
Median 98.888
75th x 168.868
Max i nun 448.888

500.



Nornal Probability Plot for PERPDIST
Data f i le : A1SS.PRN S t a t i s t i c s

N Total 28
^na . ..... _
*^VjtF •

400. •

W 300 . •
M

aa,
K
W 200. •

100.

4 +

.-1
44 +

, ,4
f++

4+
4

^

4

4

4
»-

4

4

N Miss 8
N Used 28

r
*
—

Mean 136.888
Variance 13867.378
Std. Dev 114.313
y. C.U. 84.853
Skeuness 1. 242
Kurtosis 3.794

Mininun 18.888
-| 25th X 58.888
; Median 98.888
- 75th '/. 168.888

Maxinun 448.888

T
. J — • 1 1 1 1 1 1 1

1 10 30 50 70 90 99

Cumulative Percent
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4. -
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9
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•1
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e. •
e 2.

—
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f il«

t carman
e: ftlSS.I

r
L k

4.

LN<PERPDIST) <

>R

1

N

6• 8

S t a t i s t i c s

N Total 28
N Miss 8
N Used 28

V

Mean 4.549
Variance .981
Std. Dev .949
X C.U. 28.864
Skeuness -.518
Kurtosis 2.979

Mininun 2.383
25th x 3.912
Median 4.588
75th x 5.875
Max i nun 6.887

•

FT)



Nornal Probability Plot For LN<PERPDIST>
Data f i l e : f t l S S . P R N S t a t i s t i c s

7. -I
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L
N
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3. •

2. •

I

4

4
4

44

X
l-t

41

F

4
4

r+

4-
4-

it

N Total 28
N Miss 8
N Used 28

Mean 4.549
Variance .981
Std. Dev .949

-j y. C.U. 28.864
Skeuness —.518

: Kurtosis 2.979

Mininun 2.383
25th '/. 3.912
Median 4.588
75th y. 5.875
Max i nun 6.887

1 18 38 58 78 98 99

Cumulative Percent



SEDIMENT
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91
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I
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6.
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2.

e

U 1HI

•

His togran
Data Pile: all-sd.txt

1 1

iee . see .

HI REX (UG/KG)

12C

S t a t i s t i c s

H Tota 1 11A %^ vW% ft A J.

N Miss 0
N Used 11

Mean 188.509
Variance 116688.600
Std. Dev 341.597
X C.U. 181.210
Skewness 2.574
Kurtosis 8.162

Mininun 11.900
25th y. 23.125
Median 37.900
75th y. 182.000
Max i nun 1190.000

ie.



Normal ProbaJbl I t t« Plot for MI REX
Data f i l e : al l-vd.txt S t a t 1 s t I C S

N Total 11
1200. •

!

OCkAocrO •

X

M

r
40O. •

0. •
A + 4- \ \ •

f

j.
f

r N Miss e
N Used 11

Mean 188.589
Mar iance 116688 . 688
Std. Dev 341.597
y. c.y. 181.218
Skewness 2.574
Kurtosis 8.162

Mininufi 11. See
2Sth y. 23.125
Median 37.988
75th y. 182.888

0 Max I nun 1198.888

1 10 30 50 70 90 99

Cumulative Percent



Hlvtogran
Data file :

1

uc
3

£

j4. •

'

3 .•

2. •

1.

e.
0. 2

^

•

1 1

A

all-sd.txt

x

•

I_J

6.

S t a t i s t i c s

N Total : 11
N Miss 8
N Used 11

v

Mean 4.263
Variance 1.946
Std. Dev 1.395
y. C.V. 32.719
Skeuness .592
Kurtosis 2.386

Mininun 2.477
25th y. 3.139
Median 3.635
75th y. 5.284
Max i nun 7.882

8.

LN(MIREX) <UG/KG>
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Nornal Probability Plot for LN(MIREX)
Data file: all-vd.txt S t a t i s t i c s

N Total 11
* •

6.o
M
M
E

5
4.

2. J
4

4-
1- +

4-

, f

4

N MISS 0
N Used 11_

X

Mean 4.263
Variance 1.946
Std. Dev 1.395
X C.V. 32.719
Skeuness .592
Kurt os is 2.386

Mininun 2.477
25th y. 3.139
Median 3.635
75th y. 5.284
Max i nun 7.882

1 10 30 50 70 90 99

Cumulative Percent



Data

HI

6. -

* 4.-
C
ti

V
01

u<
2. •

e. •
e.

X

leeee .

file:
oviran
al Isd . prn

1

S t a t i s t i c s

N Total 11
N Miss 0
N Used 11

Mean 8554.546
Uariance 143884700.000
Std. Dev 11995.200
y. C.V. 140.220
Skeuness 1.828
Kurtosis 5.344

Hininun 1000.000
25th y. 1475.000
Median 1600.000
75th y. 10000.000
Maxinun 40000.000

20808 . 38880 . 40000 .

TOC < MG/KG>



Norn*l Probability Plot for TOC
D*t* file: allsd.prn S t a t i s t i c s

40008. -

30000. •

0 20000. •
H

10000. •

0. • 4 4- 4- f -f •

-f

f

4-

4-

>>

3̂

H Total 11
H Miss 8
N Used 11

Mean 8554.546
Variance 143884788.888
Std. Dev 11995.288
X C.V. 148.228
Skeuness 1.828
Kurtosis 5.344

Mininun 1888.888
25th X 1475.888

-.Median 1688.888
; 75th X 18888.888
Max i nun 48888 . 888

1 10 3O SO 70 90 99

Cumulative Percent



Data
Htstogran

file: allsd.

h-HI X

4. -
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LINEAR REGRESSION ANALYSIS SUPPORTING DOCUMENTS
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LN CELEUDIFF)



eeeee.

O0O0O•

e.

Scatter Plot
fron d*t* Mia A1SS.PRN

4. 5.

LN <PERPDIST>

6. 7.

Regress ion Resu Its :

ft Pairs : 28

Slope : 12833.348
Intercept :-17877.628
Correl. coeff. : .651
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Scatter Plot

8. •

7. •

/> 6.-

BM a -E 3<

%/

2 ,..

3. -

2. •
0

fron dAta Ml* *ll*d.prn

f

* *
.̂ ^̂  4

-̂ ___̂ ^

f
4

Regression Resu Its :

ft Pairs : 11

Slope : .808
Intercept : 4.819
Cor re I. coeff . : -.245

38000. 60000. 90O00. 120000.

DOUNDIST



11,

IB,

uo
H

8,

7.

Scatter Plot
data file allsd.prn

Regress ion ResuIts :

tt Pairs : 11

Slope : .880
Intercept : 6.755
Correl. coeff. : .726

a. 38086. 60008. 90000. 120000.

DOUNDIST



Scatter Plot
fron data file allsd.prn

8.

7.

6.

r

j 4.

3. -

2.
6.88 6.92 6.96 7.88 7.04 7.88

LN <ELEUATION>

Regression Results:

II Pairs : 11

Slope :
Intercept :
Correl. coeff. :

8.835
-57.263

.423



8.

7.

6.

53>

4.

3.

2.

Scatter Plot
fron data file allsd.prn

7. 8. 9.

LN <TOC>

10. 11.

Regression ResuIts:

tt Pairs : 11

Slope : .217
Intercept : 2.221
Correl. coeff. : .227



2

8.

6.4

3.

4.

3.4

Scatter- Plot
FT-on data file allsd.prn

Regress ion ResuIts :

tt Pairs : 11

Slope : -.881
Intercept : 4.392
Correl. coeff.: -.884

e. 50. 100. iso. 200.

Die

250 . 300,



Scatter Plot
fror» data f i l e allsd.prn

8.

a

•J

7. -

6.

4.

3. -

2.
3.2 4.8

4

4

4.8

LN <D30)

5.6 6.4

Regression Results:

tt Pairs : 11

Slope : -.099
Intercept : 4.772
Correl. coeff. : -.854



Scatter Plot
froM data file allsd.prn

5.5 6.B 6.5 7.0
2.
5.0

Regression ResuIts:

« Pairs : 11

Slope : .267
Intercept : 2.664
Corre I. coeff. : .141

8.0



u
8

11.

10. -

9. -

8. -

7. -

6.

Scatter Plot
fron data file a

0. SO. 100. 150. 200. 250. 300.

D10

Regression Results:

tt Pairs : 11

Slope : -.810
Intercept : 9 . 122
Corre I . coef t . : - . 684



Scatter Plot
frort data f i l e allsd.prn

uo
H

11.

10.

9.

8.

7.

6.
3.2 4.0 4.8 5.6

LN <D30>

Regression Results:

tt Pairs : 11

Slope : -1.323
Intercept : 15.892
Corre 1. coeff. : -.795

6.4



H
\*

5

11.

10.

9. •

8.

7.

Scatter Plot
fron data file allsd.prn

Regression Results:

tt Pairs : 11

Slope : -.887
Intercept : 13.578
Correl. coeff. : -.588

5.0 5.5 6.0 6.5 7.0 7.5 8.0

LN <D60>



g
o
H
s/

11.

10.

9.

8.

7.

6.

Scatter Plot
fron data file allsd.prn

Regression Results:

ft Pairs : 11

Slope :
Intercept :
Corre I. coeff. :

6.88 6.92 6.96 7.00 7.04 7.08

LN <ELEUATION>

-18.497
81.372
-.548



APPENDIX 3

MULTIPLE REGRESSION ANALYSIS SUPPORTING DOCUMENTS



OVERBANK DEPOSIT



Predicted v*. Observed Values

I • • • ' ' ' ' • ' I L_l

Predicted Values



Multiple Regression Results
* 'aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaag

Var. : LNMIREX Multiple R : .84711997 F
R»: .71761225 df

No. of cases: 57 adjusted R»: .67727114 p
Standard error of estimate: 1.162114133

Intercept: 299.91185261 Std.Error: 39.84900 t( 49) - 7.5262 p < .00000
.aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaag

LNELEV A=-.8232 TOC A=-.1552 LN_D10 A=.30441 LN_D30 A=-.3924
LN D60 A=.02212 LN ELDIF A—. 7571 LN PERP A=-.1993

17.78861
7, 49
.000000

7.5262 p <

1 (significant A's are higlighted)
iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa&aaaaaaaaaaaa F7-alpha: .050 aaaaaaaaC
d - Descriptive stats o - cOvar. of weights r - pRedict dep. var. °
w - regression Weights p - Partial corr. u - redundancy °
a - Analysis of variance °
e - current swEEp matrix °

iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa <cr>-residuai analysis <eso-previous aai
leader of RAW DATA file: c:\css\data\mflbc\OVERBAN2.CSS

h 1

f*«*s/3 :
tiple

, ress .

variable

LNELEV
TOC

LN D10
LN D30
LN D60

LN ELDIF
LN_PERP

I _ -_ ____--_-___ — _-.__. — ,
Regression Weights

BETA

-.823208
-.155161
.304405

-.392422
.022117

-.757064
-.199305

St. Err.
of BETA

.114701

.093176

.135829

.271568

.206821

.111297

.104587

B

-41.3410
-.0000
.4489
-.8601
.0543

-2.5163
-.4066

—_._____-.-.

St . Err .
of B

5.760239
.000013
.200310
.595241
.507769
.369928
.213351

t(49)

-7.17697
-1.66525
2.24110
-1.44503

.10694
-6.80219
-1.90564

p-level

.000000

.102245

.029584

.154816

.915276

.000000

.062573
L -»

css/3:
multiple
regress.

Variable

EASTING
•"•STRING

ELEV
MIREX
D10
D30
D60

Variables not in the Equation

Beta in

1.155429
-.104522
2.226721
.330130
.081174
.179615
.249051

Partial
Cor.

.166097
-.100874
.037563
.521436
.109426
.177072
.142799

Semipart
Cor.

.088264
-.053605
.019961
.277092
.058149
.094096
.075883

Tolernce

.005836

.263018

.000080

.704496

.513158

.274446

.092836

Minimum
Tolernce

.005836

.067348

.000080

.077253

.071821

.062036

.065093

t(49)

1.166961
-.702458
.260430

4.233750
.762703

1.246484
.999581



cu
cc

ELEVDIFF
' P̂DIST

.133906

.160259

.333536

.018276

.150203

.183306

.227455

.016636

.079818

.097409

.120870

.008840

i— — --- — — i

.355305

.369446

.131326

.233971
L J

.059884

.052259

.072665

.078101
U 4

1.052578
1.291868
1.618270
.115274

h 1



ess/ 3:
multiple
regress. .

Variable

EASTING
NORTHING

ELEV
MIREX
D10
D30
D60
CU
CC

ELEVDIFF
PERPDIST

Variables not in the Equation

p-level

.248874

.485717

.795624

.000101

.449297

.218513

.322424

.297698

.202463

.112024

.908699

css/3:
- tiple

•ess.

Variable

LNELEV
TOG

LN D10
LN D30
LN D60

LN ELDIF
LN PERP

h

-

Variables currently in the Equation

Beta in

-.823208
-.155161
.304405

-.392423
.022117

-.757064
-.199305

Partial Semipart
Cor. Cor. Tolernce

-.715878 -.544836 .438039
-.231434 -.126417 .663806
.304911 .170132 .312369

-.202170 -.109699 .078144
.015275 .008118 .134729

-.696901 -.516385 .465245
-.262674 -.144666 .526860

R-square t(50)

.561961 -7.17697

.336194 -1.66525

.687631 2.24110

.921856 -1.44503

.865271 .10694

.534755 -6.80219

.473141 -1.90564
.j. + -(



css/3:
multiple
regress.

Variables currently in the Equation

Variable | p-level

LNELEV
TOC

LN_D10
LN_D30
LN_D60

LN_ELDIF
LN PERP

.000000

.102118

.029491

.154689

.915267

.000000

.062455



css/3:
multiple
regress.

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
pc. 09-01

09-02
09-03

SS-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-10
SS-09-11
SS-09-12
SS-09-13
SS-09-14
SS-09-15
SS-09-21
SS-09-22
SS-09-23
SS-09-24
SS-09-25
SS-09-26
SS-09-27
SS-09-28
SS-09-29
SS-09-30
SS-28-01

Predicted and Residual Values

Observed
Value

3.186353
3.317816
4.046554
1.432701
2.186051
3.144152
5.768321
3.148453
3.250375
6.008813
3.284664
3.716008
2.766319
2.451005
2.459589
3.992681
2.850707
2.322388
3.885679
2.879199
3.374169
2.917771
7.962067
4.304065
6.864848
6.484635
3.740048
8.802372
5.707110
.553885

2.873565
2.379546
2.587764
3.380995
2.721295
2.944439
-.329894
.688135
1.486140
4.653960

Predictd
Value

3.485482
2.820724
5.813180
3.624699
3.682496
2.214925
4.207936
3.766211
3.318570
5.356329
2.529561
3.285077
2.947872
3.057639
2.060613
3.795488
1.743592
4.012944
2.834873
3.799507
2.248445
2.952940
5.562817
4.545145
4.276818
6.213110
4.707657
6.956064
5.633599
.913372

3.304095
1.282383
2.740110
3.946316
3.177248
3.689735
.522941

1.943803
3.910836
3.993799L______.____.

Residual

-.29913
.49709

-1.76663
-2.19200
-1.49644
.92923
1.56039
-.61776
-.06820
.65248
.75510
.43093

-.18155
-.60663
.39898
.19719

1.10712
-1.69056
1.05081
-.92031
1.12572
-.03517
2.39925
-.24108
2.58803
.27152

-.96761
1.84631
.07351

-.35949
-.43053
1.09716
-.15235
-.56532
-.45595
-.74530
-.85284
-1.25567
-2.42470
.66016

L

Standard
Pred. v.

-.33887
-.72248
1.00437
-.25853
-.22518
-1.07207
.07803

-.17687
-.43519
.74073

-.89050
-.45452
-.64911
-.58576
-1.16111
-.15998
-1.34406
-.03449
-.71431
-.15766
-1.05272
-.64618
.85989
.27262
.11778

1.23515
.36641

1.66388
.90073

-1.82315
-.44354
-1.61020
-.76900
-.07294
-.51674
-.22100
-2.04845
-1.22852
-.09341
-.04554

^

Standard
Residual

-.25740
.42775

-1.52018
-1.88622
-1.28769

.79960
1.34271
-.53158
-.05868
.56146
.64977
.37082

-.15623
-.52201
.34332
.16968
.95267

-1.45473
.90422

-.79193
.96869

-.03026
2.06456
-.20745
2.22700
.23365

-.83263
1.58875
.06326

-.30934
-.37047
.94411

-.13109
-.48646
-.39235
-.64133
-.73387
-1.08050
-2.08645

.56807
L H



css/3:
multiple
regress.

Case No.

SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-14
SS-28-15
SS-28-16
SS-28-17
SS-28-18
SS-28-19

28-20

Minimum
Maximum
Mean
Median

Free

Observed
Value

5.598422
2.415914
5.817111
7.215240
1.871802
6.575076
5.645447
7.106606
6.630683
5.327876
5.556828
2.923162
5.942800
2.451005
6.688354
7.162397
7.021084

-.329894
8.802372
4.072711
3.374169

licted and I

Predictd
Value

7.534434
1.753435
5.588419
7.160802
2.782979
6.190317
6.367642
6.569864
5.608248
6.263935
4.841441
4.212498
6.702192
1.702626
5.222355
6.844862
5.920263

.522941
7.534434
4.072724
3.799507

tesidual VaJ

Residual

-1.93601
.66248
.22869
.05444

-.91118
.38476

-.72220
.53674

1.02244
-.93606
.71539

-1.28934
-.75939
.74838

1.46600
.31753
1.10082

-2.42470
2.58803
-.00001
.05444

— __ — _ — _ — i

.ues

Standard
Pred. v.

1.99764
-1.33838

.87466
1.78203
-.74426
1.22200
1.32433
1.44102
.88611

1.26448
.44361
.08067
1.51738
-1.36770

.66342
1.59971
1.06616

-2.04845
1.99764
.00001
-.15766__________ —

1

Standard
Residual

-1.66594
.57006
.19679
.04684

-.78407
.33109

-.62145
.46187
.87981

-.80548
.61559

-1.10948
-.65346
.64398

1.26149
.27324
.94726

-2.08645
2.22700
-.00001
.04684

L 1



css/3:
multiple
regress .

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
RS-09-01

-09-02
•09-03

SS-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-10
SS-09-11
SS-09-12
SS-09-13
SS-09-14
SS-09-15
SS-09-21
SS-09-22
SS-09-23
SS-09-24
SS-09-25
SS-09-26
SS-09-27
SS-09-28
SS-09-29
SS-09-30
SS-28-01

Predicted

Std . Err .
Pred.Val

.385361

.322042

.488684

.299015

.336462

.866700

.342208

.239432

.329777

.341091

.405314

.368829

.379444

.396475

.476073

.557746

.309811

.409178

.322451

.443625

.371507

.320599

.408958

.374599

.404629

.398927

.312957

.451143

.358665

.407105

.364714

.441193

.341093

.281933

.321139

.407234

.476768

.353350

.349072

.738909

and Residue

Mahalns.
Distance

5.17534
3.31801
8.92008
2.72500
3.71174
30.16537
3.87345
1.39468
3.52707
3.84182
5.82951
4.65834
4.98769
5.53565
8.41561
11.91675
2.99756
5.96001
3.32893
7.17816
4.74056
3.27957
5.95257
4.83620
5.80653
5.61652
3.07879
7.45707
4.35173
5.88987
4.53317
7.08894
3.84187
2.31352
3.29392
5.89423
8.44306
4.19482
4.07021
21.65732L_____ --___-

il Values

Deleted
Residual

-.33609
.53844

-2.14613
-2.34741
-1.63336
2.09385
1.70854
-.64514
-.07417
.71399
.85968
.47920

-.20322
-.68654
.47944
.25621

1.19182
-1.92980
1.13845
-1.07730
1.25386
-.03807
2.73837
-.26903
2.94507
.30780

-1.04327
2.17393
.08125

-.40977
-.47757
1.28193
-.16671
-.60068
-.49365
-.84963
-1.02543
-1.38358
-2.66516
1.10818._____-___ —

Cook ' s
Distance

.001150

.002061

.075385

.033766

.020699

.225706

.023428

.001635

.000041

.004065

.008321

.002141

.000408

.005078

.003570

.001400

.009344

.042733

.009236

.015654

.014871

.000010

.085952

.000696

.097324

.001033

.007306

.065923

.000058

.001907

.002079

.021923

.000222

.001966

.001722

.008205

.016381

.016381

.059319

.045953
i 1



ess/ 3:
multiple
regress.

Case No.

SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-14
SS-28-15
SS-28-16
SS-28-17
SS-28-18
SS-28-19
" 18-20

Mj-jiiinuro
Maximum
Mean
Median

i _. t

Predicted and Residual Values

Std . Err .
Pred.Val

.514745

.633732

.323227

.453042

.494178

.310048

.424746

.465802

.308946

.729497

.598177

.469663

.333655

.638664

.421952

.419784

.428092

.239432

.866700

.418810

.398927

Mahalns .
Distance

10.00445
15.67092
3.34972
7.52830
9.14401
3.00365
6.49837
8.01444
2.97537
21.08428
13.85467
8.16420
3.63375
15.93111
6.40027
6.32460
6.61669

1.39468
30.16537
6.87719
5.61652

Deleted
Residual

-2.40856
.94287
.24787
.06419

-1.11232
.41425

-.83355
.63948

1.10019
-1.54478

.97325
-1.54104
-.82761
1.07222
1.68862
.36519

1.27365

-2.66516
2.94507
.02390
.06419

Cook's
Distance

.105345

.024470

.000440

.000058

.020708

.001131

.008591

.006081

.007918

.087035

.023228

.035902

.005226

.032139

.034794

.001611

.020375

.000010

.225706

.023686

.008321___________



SEDIMENT



SS/3: MULTIPLE REGRESSION 03-02-94 13:20:44 PAGE

av_ file: c:\css\data\mflbc\SEDIMENT.CSS
[ 8104 cases with 13 variables ]

ULTIPLE REGRESSION RESULTS:

ariables were entered in one block

ependent Variable:
ultiple R:
ultiple R-Square:
djusted R-Square:
umber of cases:
( 3, 7)

LNMIREX
.695404112
.483586878
.262266969

11
2.185013 p < .177739

tandard Error of Estimate: 1.198110036
ntercept: .335874696 Std.Error: 3.473060 t( 7) 09671 p < .925668

css/3:
multiple

ress.

variable

DOWNDIST
LNTOC
D10

(. ______ 1

Regression Weights

BETA

-1.10873
.78538

-.40782

St. Err.
of BETA

.460472

.400921

.397396

B

-.000052
.855170

-.007042

St. Err.
of B

.000021

.436550

.006862

t(7)

-2.40781
1.95893
-1.02623

h _-

p-level

.046925

.090964

.338933
L -»



:SS/3: MULTIPLE REGRESSION 03-02-94 13:20:44 PAGE

css/3:
multiple
regress.

Variable

EASTING
NORTHING

ELEV
MIREX
TOC
D30
D60
CU
CC

i— — — — — — jVariables not in the Equation

Beta in

-4.68082
-1.13240

.83082

.76135

.23457

.28960

.80558
-.19921
-.21117

Partial
Cor.

-.731341
-.814532
.581136
.655254
.137713
.165969
.650741

-.237277
-.255382

Semipart
Cor.

-.525556
-.585338
.417616
.470878
.098963
.119269
.467635

-.170512
-.183522

Tolernce

.012606

.267185

.252660

.382512

.177992

.169609

.336972

.732663

.755308

Minimum
Tolernce

.010701

.267185

.186771

.134547

.165032

.169609

.195187

.325936

.328955

t(7) 1

-2.62666
-3.43928
1.74917
2.12473
.34057
.41226

2.09928
-.59829
-.64701

css/3:
multiple
regress.

Variable

EASTING
NORTHING

ELEV
MIREX
TOC
D30
D60
CU
CC

Variables not in the

p-level

.034078

.010848

.123742

.071222

.743419

.692483

.073950

.568489

.538256

css/3:
multiple
regress.

Variable

DOWNDIST
LNTOC
D10

-

-

Equation

•+

Variables currently in the Equation

Beta in

-1.10873
.78538

-.40782

Partial
Cor.

-.673067
.595053

-.361627

Semipart
Cor .

-.653990
.532068
-.278736

Tolernce

.347931

.458966

.467145

R-square

.652069

.541034

.532855
1-

t(8)

-2.40781
1.95893

-1.02623
f H
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ess/3:
multiple
regress.

Variables currently in the Equation

Variable p-level

DOWNDIST
LNTOC
D10

.042654

.085801

.334810

css/3:
multiple
regress.

Case No.

SD-09-02
Sn-09-03

09-04
15-02

SD-15-03
SD-15-04
SD-15-05
SD-15-06

, SD-28-02
SD-28-03
SD-28-04

Minimum
Maximum
Mean
Median

Predicted and Residual Values

Observed
Value

5.252274
7.081708
5.187386
2.476538
3.634951
3.020425
3.374169
3.178054
4.930871
5.407172
3.353407

2.476538
7.081708
4.263360
3.634951

Predictd
Value

5.017108
6.353438
3.990538
2.870622
3.912180
3.781800
3.618681
5.182466
3.471162
4.666362
4.032598

2.870622
6.353438
4.263360
3.990538

Residual

.23517

.72827
1.19685
-.39408
-.27723
-.76138
-.24451
-2.00441
1.45971
.74081

-.67919

-2.00441
1.45971
-.00000
-.24451

L —

Standard
Pred. v.

.77704
2.15466
-.28125
-1.43577
-.36203
-.49644
-.66460
.94750

-.81667
.41545

-.23789

-1.43577
2.15466
.00000

-.28125
__-

Standard
Residual

.19628

.60785

.99895
-.32892
-.23139
-.63548
-.20408
-1.67298
1.21834
.61832

-.56689

-1.67298
1.21834
-.00000
-.20408

-i
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css/3:
multiple
regress.

Case No.

SD-09-02
SD-09-03
SD-09-04
SD-15-02
SD-15-03
SD-15-04
SD-15-05
SD-15-06
SD-28-02
SD-28-03
SD-28-04

Minimum
Maximum
Mean
Mpdian

i — — — _.__- — i
Predicted and Residual Values

Std.Err.
Pred.Val

.640208

.945460

.981223

.728487

.598709

.573529

.502456

.730588

.652694

.780701

.659928

.502456

.981223

.708544

.659928

Mahalns. 1 Deleted
Distance | Residual

1.946187
5.318115
5.798120
2.787917
1.588019
1.382396
.849652

2.809273
2.058652
3.336869
2.124800

.849652
5.798120
2.727273
2.124800

.32915
1.93032
3.63475
-.62523
-.36950
-.98771
-.29669
-3.19091
2.07573
1.28746
-.97499

-3.19091
3.63475
.25567

-.29669

Cook's
Distance

.005387

.404109
1.543258
.025170
.005937
.038933
.002696
.659366
.222698
.122572
.050229

.002696
1.543258
.280032
.050229

1



Predicted v*. Observed Values
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o
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3 h
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APPENDIX 4

SUPPORTING DOCUMENT FOR THE STUDY OF THE EFFECTS OF TILLAGE



TILLED

(AREA 3)



D*t* ftl«: TILL.PRN S t a t i s t i c s

2 M .. D

1.6 •

9
tj
t 1.2-

1

I .-

.4-

0 .

0

i i' I X 1 I i1 N Total 9

•̂••a •Wl

N Miss B
N Used 9

Mean 19.721
Variance 133.823
Std. Dev 11.534
X C.U. 58.483
Skeuness .381
Kurtosis 2.333

Mini nun 4.198
25th y. 9.575
Median 23.388
75th y. 25.488
Max i nun 41.188

10. 20. 30. 40. 50.

MI REX < UG/KG)



Norn A 1 Probability Plot for MI REX
Data file: TILL.PRN S t a t i s t i c s

N Total 9
90 • *

40. •

M .•

M

E 20.

10. •

0

4

4
4-

4

4
. 4t

4

N Miss 0
N Used 9

I

Mean 19.721
Variance 133.823
Std. Dev 11.534
% C.V. 58.483
Skewness .381

I Kurtosis 2.333

Hininun 4.198
25th y. 9.575
Median 23.388
75th y. 25.488
Max i nun 41.188

1 10 38 50 7O 90 99

Cumulative Percent



D*t* film: TILL.PRN

3. •

5 2.-
I

t
i

1. •

0. •

-H

O . 10000 .

i *-

20000 . 30000 .

H

S t a t i s t i c s

N Total 9
N Miss 8
N Used 9

Mean 28555. bbB
Mar i ance 73777788 . 888
Std. Dev 8589.399
X C.U. 41.786
Skewness .839
Kurtosis 2.473

Mininun 1888B.888
25th X 14588.888
Median 18888.888
75th X 21888.888
Max i nun 36888 . 888

400OO .

TOG < MG/KC >



Norn A 1 Probability Plot for TOG
Data ftl«: TILL.PRN S t a t i s t i c s

N Total 9
40000 . -i ' — -

OAAAn3BBBB . •

rj
O 20000 . •

108O0. •

Q. J , , , , , -, ,

•»
X
T

4 • • 4

4-

I-

4

N Miss 0
N Used 9

Mean 20555.550
I • i vv%*v*w*vf%jv t̂ r̂ f*Uar i ance 73777788 .000
Std. Dev 8589.399
X C.M. 41.786
Skewness .839

?Kurtosis 2.473

Hininun 10088.888
25th X 14500.808
Median 18888.088
75th y. 21080.088
Max i nun 36880 . 880

1 10 30 50 70 90 99

Cunulative Percent



Hi*togr*n
D*t* fti«: TILL.PRN S t a t i s t i c s

3. •

? 2.-e
1
t
(K

1.

e. •
8.8

i X iJ

9.6

LNCTOO <

i N Total 3
N Miss 8
N Used 3

Mean 9.858
Uariance .168
Std. Dev .488
y. C.U. 4.854
oKeunoss . t.£M
Kurtosis 2.485

Mini nun 9.218
25th y. 9.588
Median 9.798
75th y. 9.949
Max i nun 18.491

10.4 11.2

MG/KG)



Nornal Probability Plot for LN<TOC)
Data file: TILL.PRN S t a t 1st IcS

N Total 9

10.4

/s

6 lo.o
^5
M

9.6 •

9 f̂ ^

•»
•+

4 - 4

4-

4

N Miss 8
N Used 9

X

• Mean 9.858
Variance .168
Std. Dev .488
y. C.U. 4.854
Skewness .228
Kurtosis 2.485

t
• Mininun 9.218
25th y. 9.588

. Median 9.798
75th y. 9.949
Max i nun 18.491

.2 J 1 • — i 1 1 1 1 1
1 10 30 50 70 90 99

Cunulative Percent



D*t* File: TILL.PRN S t a t ist i C S

1 XI

2 n ..0 •

1.6

9
|]

21 JL.2-•i
£ •••

.4

0.T

1 N Total 9

B

Die < UH>

N Miss 8
N Used 9

Mean .368
Variance .845
Std. Dev .213
y. C.M. 59.122
Skeuness -.872
Kurtosis 1.781

Mininun .188
25th y. .185
Median .388
75th y. .495
Max i nun .688

9



Norn A 1 Probability Plot for D10
Data f i l e : TILL.PRN S t a t i s t i c s

N Total 9
.8 i

.6

£

A

.2-

0 *

f + *

4

+

f
1-

*

N Miss 8
N Used 9

Mean .368
Mariance .845
Std. Dev .213

rh X C.U. 59.122
Skewness -.872

_ Kurtosis 1.781
X

Minimin .188
25th y. .185
Median .388
75th x .495

-^ Max i nun .688

1 10 30 50 70 90 99

Cumulative Percent



Hicto«rr«n
Dai* ft le: TILL.PRN S t a t i s t i c s

2 M .• O •

1.6 •

9

1.2

^

Ui .8-

.4 -

.0

1 1 X

1 1

N Total 9
N Miss 8
N Used 9

Mean 6.856
Variance 8.858
Std. Dev 2.839
X C.U. -46.876
Skeuness .517
Kurtosis 1.652

Mininun 2.988
25th x 3.775
Median 5.268
75th x 8.125
Max i nun 10.588

0. 4. 8. 12.

D30 < UH>



Norn*l Probability Plot for D30
Data filet TILL.PFN S t a t 1st ics

N Total 9
12. -i

9. •

O o « •

3. •

0

+•
* 4 4

4

4

4

N Miss 8
N Used 9

-i-

Mean 6.056
Variance 8.658

r1! Std. Dev 2.839
X C.V. 16.876
Skewness .517

« Kurtosis 1.652

Mininun 2.988
M 25th x 3.775
1 Median 5.268
75th '/. 8.125
Max i nun 18.588

1 18 30 SO 70 90 99

Cunulattve Percent



Dai* H im 1 TILL.PRN S t a t i s t i c s

H 1 X h

2 n .• t)

1.6

9n
e 1.2
3

t .8.

.4

.0-

• N Total 9

i

N Miss 8
N Used 9

Mean 26.333
Uar i ance 186 . 758
Std. Dev 18.332
x C.U. 39.235
Skewness .697
Kurtosis 1.926

Mininun 17.888
25th y. 17.588
Median 21.888
75th y. 31.588
Maxinun 44.888

0. 10. 20. 30. 40. 50.

D6O ( UM>



Norn A 1 Probability Plot for D6O
Dat* f i l m l T1LL.PRN S t a t 1st 1 C 8

H Tot At 9
30 . T

40. •

A

s "•••

20. •

J.O

f
4

4-
4

4

1-

f

N Miss B
N Used 9

m

X

^

Mean 26.333
Variance 186.758
Std. Dev 18.332
X C.U. 39.235
O¥».«.. mM ft m f*O7oKGWIlOSS • Dtf 1
Kurtosls 1.926

Mininun 17.888
25th X 17.588
Median 21.888
75th X 31.588
Max i nun 44.888

1 10 30 50 7Q 90 99

Cumulative Percent



Histosrran
D*t* fii«: TILL.PRN S t a t i s t i c s

H 1 X

2 M .• D

1.6

9
M

I 1.2
3

I ••'

.4 •

.0

N Total 9

I I I

N Miss B
N Used 9

Mean 3.287
Uar iance . 138
Std. Dev .371
y. C.V. 11.566
Skewness .476
Kurtosis 1.642

Mininun 2.833
25th y. 2.861
Median 3.845
75th y. 3.446
Max! nun 3.784

2.4 2.8 3.2 3.6 4.0

LN<D60) ( UM>



Norn A I Probability Plot for LN<D60>
n*t* file: TILL.PRN S t a t i s t i c s

N Total 9

3.6

^s
S 3.3

zd

3.0

27'

4-

4

+

4

+

(.

+•

N Miss 8
N Used 9

Mean 3.287
Variance .138
Std. Dev .371

•h x C.M. 11.566
Skewness .476
Kurtosis 1.642

x

Mininun 2.833
_ 25th x 2.861
Median 3.845
75th x 3.446

^ Max i nun 3.784

1 10 30 50 70 90 99

Cunulative Percent



D*t* fil«: TILL.PRN S t a t i s t i c s

H
2. M *• IV

1.6

9
M

C 1.2-9
V* -

.4 -

.0-

X • N Total 9

i

N Miss 8
N Used 9

Mean 1843.581
Variance 1.257
Std. Dev 1.121
y. C.U. .187
K̂BVwiCSv 1 . J"O

Kurtosis 4.868

Mininun 1842.488
25th y. 1842.788
Median 1843.268
75th y. 1843.788
Max! nun 1846.148

1040. 1O42. 1044. 1046. 1048.

ELEUATION < FT>



Norn* I Probability Plot for ELEUATION
D*t* fll«: TILL.PRN

iO^ € m

tak̂ m.JLOfO •

O tMA^XOti* •
M
H

i

« t MA Ad 1844>

1 M^OJ.D*iO > •

t M^9

4-
+ 4

+ '

4

4-

f

4-

p
X

1

S t a t i s t i c s

N Total 9
N Miss B
N Used 9

' Mean 1843.581
Variance 1.257
Std. Dev 1.121
y. c.u. .187
Skewness 1.346
Kurtosis 4.868

Mininun 1842.488
' 25th y. 1842.788
- Median 1843.268
75th y. 1843.788

J Max i nun 1846.148

1 10 30 50 70 90 99

CunulAtive Percent



Hi »t oar an _ . _ _
D*t* file :

4. •

3. •
91u
i

1 a.-

IK

1. -

0. •
6.9451

KD"*ijy
*̂M

—

•

TILL.PRN S t a t i s t i c s

_̂̂ ^

N Total 9
N Hiss 0
N Used 9

Mean 6.95B
Variance .088
Std. Dev .881
X C.g. .815
Skeuness 1.344
Kurtosis 4.064

Minimin 6.949
25th X 6.950
Median 6.958
75th X 6.951
Max! nun 6.953

6.9526 6.9601

LN (ELEVATION) < FT)



Norn A I Probability Plot for LN< ELEVATION)
D*t* file: TILL.PRN S t a t i s t i c s

N Total 9
6.9331-1

Z 6.9326-
O
M

H

5iM
Z 6.9301-

6.9476

, + •*
4

4
+

*"

f

N Miss 0
N Used 9

Mean 6.950
Variance .000

T Std. Dev .001
X C.U. .015
onevness A . j*t*t
Kurtosis 4.064

M Mininun 6.949
H 25th X 6.950
V Median 6.950

75th y. 6.951
Max i nun 6.953

1 10 30 50 70 90 99

Cumulative Percent



Htstogran
D*t* film: TILL.PRN S t a t i s t i c s

1 1 >l

2 A ..O

1.6

9
Me 1.2-
i
£ <8'

.4-

0.
3

J i1 N Total 9
N Miss 8
N Used 9

Mean 6.692
Uariance 2.915
Std. Dev 1.787
y. C.M. 25.514
Skeuness .688
Kurtosis 3.827

Mininun 4.488
25th X 4.977
Median 6.738
75th X 7.233
Max i nun 18.148

6. 9. 12.

ELEUDIFF < FT)



Norn A I Probability Plot for ELEUDIFF
D*t*f l l« : TILL.PRN

1.2 •

f nAO •

t
M

§ 0 .8.

6 .

4
4

4

+

4

4

4
f

4

1

S t a t i s t i c s

N Total 9
N Miss B
N Used 9

Mean 6.692
Variance 2.915
Std. Dev 1.787
X C.U. 25.514
Sketmess .608
Kurtosis 3.827

Mininun 4. 488
25th x 4.977
Median 6.738
75th x 7.233
Max i nun 18.148

1 10 36 58 70 90 99

Cimul att v« Percent



Hi «t oar AM
D*t* f i i« : TILL.PRN S t a t i s t i c i

H x
2 at

• D •

1.6

91
M

t 1.2-

i
u -8"

.4-

.0-

iJ I N Total <

^mml*mm

N Miss (
N Used <

Mean 481.6(
Variance 58888.81
Std. Dev 242. 41
% C.V. 68.3',
*9nUvPll^lW v X.

Kurtosis 1.9!

Mininun 188. 8 J
25th y. 132. 51
Median 458. 8t
75th y. 478.01
Max i nun 808. 0f

O. 300. 600. 900.

PERPDIST < FT>



Nornal Probability Plot for PERPDIST
Data f i le: TILL.PRN S t a t i s t i c s

N Total 9
800. •

O00 .

H
W
M

g 400. •

0,

___

0

4-
4, 4

*T

4

*

*

N Miss 8
N Used 9

Mean 481.667
• • j ^mnnn nnnvar I a nee 58888 . 888
Std. Dev 242.487

1 X C.M. 68.378
oKewnew . A*I i

« Kurtosis 1.956

Mininun 188.888
25th x 132.588
Median 4ciR fiftRncu tfiin ^oo . uoo

I 75th x 478.888
T Max i nun 888.888

1 10 30 50 70 90 99

Cumulative Percent



Scatter Plot
dAt* file TILL.PRN

30.

40.

38.

20.

10.

6.9476 6.9501 6.9526

LN <ELEUATION)

Regression Results:

ft Pairs : 9

Slope : -3753.789
Intercept : 26169.558
CorreI. coeff. : -.349

6.9551



Sootier Plot
fron d*t* file TILL.PRN

58.

48.

3O.

20. •

10.

O. -
9, 9.6 1O.O

LN (TOO

10.4

Regression Results:

« Pairs : 9

Slope : -2.981
Intercept : 49.169
Corre t. coef f. : -.183



Scatter Plot
fr<m data f i l m TILL.PRN

50.

40.

38.

2O.

10.

0.
.0 .2 .4

D10

.6

Regress ion ResuIts :

It Pairs : 9

Slope : -2.1B1
Intercept : 28.478
Correl. coeff.: -.839

.8



Scatter Plot
fr-on d«t* f i le TILL.PRN

48.

30.

20.

10.

O.

Regression ResuIts:

« Pairs : 9

Slope : .134
Intercept : 18.988
Corre I. coeff. : .833

1.5 3.O 4.9 6.O

D3O

7.5 9.O 1O.5



Scatter Plot
fron d*t* f i l e TILL.PRN

H
X

38.

A a •

U 9 •

2O.

IB.

0.
2.7 3.0 3.3

LN <D60>

3.6

Regression Resu Its :

ft Pairs : 9

Slope : -1.233
Intercept : 23.675
Correl. coeff . : -.048



Scatter Plot
fron data file TILL.PRN

50.

40.

38.

9«20 .

10.

0.
4. o • 8.

ELEUDIFF

Regression ResuIts:

« Pairs : 9

Slope : .819
Intercept : , 19.595
CorreI. coeff. : .883



Scatter Plot
fron data file till.prn

M
PC

50.

40.

30.

20.

10.

e.
200. 400.

PERPDIST

600.

Regress ion ResuIts :

» Pairs : 9

Slope : -.009
Intercept : 23.264
CorreI. coeff. : -.185

800.



Scatter Plot
frcm d*t* file TILL.PRN

18.4

UoH 10.a

9.6

9.2
6.9476 6.9501 6.9526

LN (ELEVATION)

Regression Results:

ft Pairs : 3

Slope :
Intercept :
Correl. coeff . :

6.9551

-138. BIB
969.884
-.371



Scatter Plot
frcm d*t* file TILL.PRN

10.4

le.e

9.6

9.2
.e .2 .4

Die
.6

Regress ion ResuIts :

ft Pairs : 9

Slope : -1.113
Intercept : 18.259
CorreI. coeff. : -.593



10.4

9.6

9.2

ScAttcr Plot
fron d*t* Ml« TILL.PRN

1.5 3.0 4.9 6.0

D30

Regress ion ResuIts:

* Pairs : 9

Slope : -.118
Intercept : IB.526
Corre1. coeff. : -.783

7.5 9.8 10.5



IB.4

10.0

9.6-

9.2

Scatter Plot
fron «ft*t* file TILL.PUN

2.7 3. Q 3.3 3.6

LN <D6B>

Regression ResuIts:

ft Pairs : 9

Slope : -.762
Intercept : 12.382
CorreI. coeff. : -.787



Scatter Plot
fron data file till.prn

Uo
H

10.4

ie.0

9.6

9.2
4. 6. 8. 18.

ELEUDIFF

Regress ion ResuIts :

tt Pairs : 9

S lope : -.126
Intercept : 18.783
CorreI. coeff. : -.539

12.



Scatter Plot
fron data file till.prn

18.4-

9,2
888.

Regress i on ResuIts:

» Pairs : 9

Slope : .881
Intercept : 9.598
Correl. coeff. : .394



UNTILLED

(AREA 3)



D*t* f i l e : UNTILL.PRN S t a t i s t i c s

I 1
2 ft .

• 0

1.6

9ri
% 1.2
0;
£ •-

.4

.e-

X i iJ ' N Total 6

i i

^•^B

N Miss 8
N Used 6

Mean 141.817
Variance 38448.378
Std. Dev 174.472
X C.V. 123.826
Skevmess .765
Kurtosis 1.716

Hininun 15.988
25th x 19.558
Median 42.488
75th x 188.688
Max i nun 487.888

e. lee. zee. see. 4ee. see.
HI REX < UGXKO



Norn * I Probability Plot for MI REX
D*t*file: UNTILL.PRN

%JOv •

^nn

•MMtolWI.

B
M
c aaa •

4 nn .

4 + +
+•

4

4-

X

•̂

••

S t a t i s t i c s

N Total 6
N Miss B
N Used 6

Mean 141.817
Variance 38448.378
Std. Dev 174.472
X C.U. 123.826
*?1sai — — "7C(toKeuness • \ \K»
Kurtosis 1.716

Mininun 15.988
25th x 19.558
Median 42.488
75th x 188.688
Max i nun 487.888

. J — T 1 1 1 1 1 1

1 10 30 50 70 90 99

Cunulativtt Percent



Hi»tovr*n ,
Data f i l m : UNTILL.PRN S t a t i s t i c s

H 1 X

1 M .• O

.8 •

9a
t .6

i
f* >4 '

.2-

0

I
I I N Total 6

2. 4 6 8

N Miss 8
N Used 6

Mean 4.175
Variance 1.948
Std. Dev 1.393
X C.U. 33.358
OKGWflOTO •^DJL
Kurtosis 1.489

Mininun 2.766
25th x 2.955
Median 3.682
75th X 4.987
Max i nun 6.889

•

LN(MIREX> < UG/KC)



Norn* I Probability Plot for LNCMIREX)
D*t* film: UNTILL.PRN

• •

6 .•

r*

S mt,.
M

r
Z 4 -5 4'

3 .

o .

4

4
4

^

4
I

•

:
•i

S t a t i s t i c s

H Total 6
N Miss 8
N Used 6

Mean 4.175
Variance 1.948
Std. Dev 1.393
y. C.U. 33.358
Skewness .461
Kurtosis 1.489

Mininun 2.766
25th y. 2.955
Median 3.682
75th x 4.987
Max i nun 6.889

1 1O 38 SB 78 98 99

Cumulative Percent



Hi«to«rr*n
D*t* film I ONTILL.PRN S t a t i s t i c s

2.0 •

1.6

91
M

% 1.2-

! •••
.4-

.0-1

1— 1 X I i N Total 6
N Miss 8
N Used 6

Mean 31588.888
Uariance 173188888.888
Std. Dev 13156.758
y. C.U. 41.767

Kurtosis 2.118

Mininun 18888.888
25th y. 28588.888
Median 27888.888
75th X 35588.888
Max i nun 53888 . 888

0. 20000. 40OOO. 60000.

TOG < MG/KG >



Nornat Probability Plot for TOC
D*t* f i le : UNTILL.PRN

OufllJVl • '

•cMMetn

JUlfiUM

1CMMMI

9MMMM

f MCtflCt

4

•f +

+_

•f •

X

I

S t a t i s t i c s

N Total 6
N Miss 8
N Used 6

Mean 31588.898
Variance 173180088.668
Std. Dev 13156. ?58
X C.U. 41.767
oJCGWnOvS * 10£
Kurtosis 2*118

Mininun 18880*888
25th X 28580.888
Median 27880.688
75th X 35580-688
Max! nun 53800.668

1 1O 30 50 70 90 99

Cunulative Percent



Htsto9T»an
D*t* file: UNTILL.PRN S t a t 1st ics

M IX

2 ft .• %v

1.6

M

2 1.2
m

I
h

.4

1 i1 N Total 6

mam
Ĥ

N Miss 8
N Used 6

Mean 18.289
Variance .168
Std. Dev .488
X C.V. 3.889
Skeuness .339
Kurt os is 1.835

Mininun 9.798
25th X 9.921
Median 18.197
75th X 18.465
Max i nun 18.878

H — 1 1 1 1
B. 8 9.6 10.4 11.2 12.0

LNCTOO < HGXKG>



Norn A 1 Probabt I I ty Plot for LN<TOC>
D*t* file: UNTILL.PRN S t a t 1st i C S

N Total 6

10. 8

A

H 10.4
V

3

10.0-

9 fi •

4

4 4

4

4

4

N Miss 0
N Used 6

:

Mean IB. 289
Variance .168
Sid. Dev .488
y. C.U. 3.889
Skeuness .339
Kurtos is 1 . 835

I Mininun 9.798
25th x 9.921
Median 18.197

V 75th X 18.465
1 Max I nun IB. 878

1 10 30 50 70 90 99

Cunul*tive Percent



n*t* film: UNTILL.PRN S t a t i s t i c s

I — 1 >J 1 1 N Total 6

1 M .• O

.8 •

9

£ .6
a

i .4

.2

0.

N Miss 8
N Used 6

Mean .377
Variance .889
Std. Dev .299
y. C.U. 79.268
ĉ i, ndf

Kurtosis 1.358

Mininun .818
25th y. .855
Median .385
75th y. .598
Max i nun .728

.O .3 .6 .9

D10 < UH>



Nornal Probability Plot for D10
Data f i l e : UNTILL.PRN S t a t i s t i c s

N Total 6
.8 i

.6

H .4-
O

.2-

O •
4.

4

4

4

4

N Miss 0
T N Used 6

9C

J

I

Mean .377
Variance .889
Std. Dev .299
X C.U. 79.268
Sfceuness -.852
Kurtosis 1.358

Mininun .818
25th X .855
Median .385
75th x .598
Max i nun .728

T
1 IB 30 50 70 90 99

Cumulative Percent



Ht«toar*n
D*t* f i l m : UNTILL.PRN

M H-x

3.

9

I
\
II

i

2.

1. -

a.

S t a t i s t i c s

N Total
N Miss
N Used

Mean
Variance
Std. Dev
x C.U.
Skeuness
Kurtosis

Mininun
25th y.
Median
75th y.
Maxinun

6
8
6

7.533
8.807
2.838

37.561
1.486
3.759

5.888
5.658
6.988
7.888
13.188

e 4. 8. 12. 16.

D30 < UM>



Norn A 1 Probability Plot for D38
D*t* file: UNTILL.PRN S t a t i s t i c s

N Total 6
13. -I

12. •

'••

6. •

g

4

4
4 4 4

4

N Miss 0
N Used 6

>
r

Mean 7.533
Variance 8.887
Std. Dev 2.838
y. C.U. 37.561
Skewness 1.486
Kurtosis 3.759

' Mininun 5.000
1 25th y. 5.650
M Median 6.908
1 75th x 7.888

Max i nun 13.188

1 1O 30 5O 70 9O 99

Cumulative Percent



D*t*

3. •

* at] <&m •

I

1
t
U,

1. '

0. •
1.2 1

1-

1

.6

-H

Hi • tosrr*M
file: UNTILL.PRN

- I I v

2.0 2.4

1

S t a t i s t i c s

N Total 6
N Miss 8
N Used 6

Mean 1.972
Variance .183
Std. Dev .321
X C.U. 16.258
off eWnOSS X • Xoo
Kurtosis 3.358

Mininun 1.689
25th x 1.725
Median 1.931
75th y. 1.946
Max i nun 2.573

2.8

LN(D30> < UH>



Norn* I Probability Plot for LN<D30>
D*t* f i le : UNTILL.PRN S t a t i s t i c s

N Total 6

2.4

ê
2 2.1

z
i4

± o« o

J. 3 •

4

4.• 4- 4

4-

N Hiss 0

4

1

. N Used 6

Mean 1.972
Uariance .183
Std. Dev .321
X C.U. 16.258
oKGW IK5SS JL • XtJZf
Kurtosis 3.358

a Mininun 1.689
25th X 1.725
Median 1 <I^I11 ICU A All JL 9 W J X

-1 75th X 1.946
Max! nun 2.573

1 10 30 50 70 90 99

OmulAtive Percent



I n .«o •

.8 •

9

£ .6-?•1t •«•
.2-

•
1C

D*1

1. 28.

I*

I

Hi
Pi l

H

168

L » t

« :

3€

<

o?r*n
UNTILL.P

1 X

I.

UM)

RN

46

f-

1.

1

se

S t a t i s t i c s

N Total 6
N Miss B
N Used 6

Mean 36.B8B
Uariance 184.888
Std. Dev 18.237
y. C.M. 28.437
^V^V^KLAY^nM4Bi^B ^rC^R^mUWW 1 «^3^K^B • ^M^3^7

Kurtosis 1.476

Mini nun 25.888
25th y. 26.888
Median 34.588
75th y. 42.888
Max i nun 58.888

\

i .



Norn A 1 Probability Plot for D60
Data file: UNTILL.PRN

•

MOL

a
8

if»

0*fm

4
4

i

4-

4

M

—

T

S t a t i s t i c s

N Total 6
N Hiss B
N Used 6

Mean 36. BOB
Uariance 1B4.88B
Std. Dev 18.237
X C.U. 28.437
Skewness .258
Kurt os is 1.476

Hininun 25.888
25th X 26.888
Median 34.588
75th X 42.888
Max i nun 58.888

20. J 1 1 1 1 , 1 1
1 1O 30 30 70 90 99

Cumulative Percent



Hl»togr*n
D*t* film: UNTILL.PRN S t a t i s t i c s

h-J |x | 1 N Total b
.0 •

.8

3

H .6 •
•

£ •«•

.2-

0.

3.8 3.3 3.6 3.

LN<D6O) < UM>

9 4.

N Miss 8
N Used 6

Mean 3.558
Variance .881
Std. Dev .285
y. C.U. 8.838
?L-«BLm««»» RQC

Kurtosis 1.396

Mininun 3.219
25th y. 3.257
Median 3.532
75th y. 3.735
Max i nun 3.912

2



Norn A I Probability Plot for LN<D68>
D*t* film I UNTILL.PRN S t a t i s t i c s

N Total G

3.8-

f*

A 3.6-
^̂*ij

3.4

3.2

•

4

4

4-

.̂

f

N Miss 0
•

r-

X

N Used 6

Mean 3.558
Variance .081
Std. Dev .285
X C.U. 8.838
Skeuness .896
Kurtosis 1.396

Mininun 3.219
25th x 3.257

1
Median 3.532
75th y. 3.735
Maxinun 3.912

rT
1 10 38 58 78 98 99

CunulAtiv* P«rc«nt



Ht*t09r*n
D*t* file: UNTILL.PRN S t a t i s t i c s

1 1 X 1

2 fli.B •

1.6

n
1 1.3

i
I •••

.4

O •

1 N Total 6
N Miss 8
N Used 6

Mean 1843.815
Variance 6.728
Std. Dev 2.594
X C.U. .249
Skewness -1 . 148
Kurtosis 3.221

Mininun 1838.178
25th y. 1848.338
Median 1843.758
75th X 1844.878
Maximum 1845.728

1035. 1038. 1041. 1044. 1047.

ELEVATION < FT>



Norn* I Probability Plot for ELEUATION
Data tilml UNTILL.PRH S t a t i s t i c s

N Total 6
m^ t « i

f a^^ilŴ  •

O
M
H

S
3W 1841.

1.038 4

4

4
T

4

f

N Miss 8
N Used 6

j
Hean 1843.815
Variance 6.728

--i Std. Dev 2.594
"" X C.M. .249
x Ske%mess -1.148
Kurtosis 3.221

Mininun 1838.178
25th X 1848.338

-H Median 1843.758
75th x 1844.878
Haxinun 1845.728

J.

1 18 38 58 78 98 99

Cumulative Percent



Histogr*n
DAtA tiimt UNTILL.PRN S t a t i s t i c s

3. •

n 2. •
I

3
«
f*

1. •

0
6.9431

1 X I ] 1 N Total 6
N Miss 8
N Used 6

Mean 6.958
Variance .868
Std. Dev .662
y. C.V. .636
Skewness -1 . 151
Kurtosis 3.224

Mininun 6.945
25th y. 6.947
Median 6.951
75th y. 6.951
Max i nun 6.952

6.9526 6.9601

LN(ELEUPTION) < FT)



Nornal Probability Plot for LN(ELEUATION)
D*t* file: UNTILL.PRN S t a t 1st i C S

6.959-

o .
M
N

S 6.990-

9
5

6.949 • 4-

4

+ *

4-

N Total B
N Miss 8
N Used 6

Mean 6.958
j Variance .888
Std. Dev .882

1 X C.U. .836
qskewness -1.151
„ Kurt os is 3.224

Mini nun 6.945
25th X 6.947

J Median 6.951
T 75th X 6.951

Max i nun 6.952

1 10 36 50 70 90 99

Cumulative Percent
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M Tota 1 KA \f W K %J

N Miss B
N Used 6

Mean 5.815
Variance 3.824
Std. Dev 1.956
X C.U. 38.993
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Kurtosis 1.886
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Norn* I Probability Plot for ELEUDIFF
D*t« film: UNTILL.PRN S t a t i s t i c s

N Total 6
8. -I

•

fcpM
M

§

4. •

2. -1
4

1
+

4-

-I-

4-
N Miss B

•

-

1

N Used 6

Mean 5.B15
Variance 3.824
Std. Dev 1.956
X C.U. 38.993
Skewness -.134
Kurtosis 1.886

Mininun 2.178
25th X 3.850
Median 4.965

J 75th x 6.185
Max i nun 7.578

1 10 38 30 70 90 99

Cunul*tiv« Percent



Hist oar* AM
D*t* file: UNTILL.PRN

j

it
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••
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lee. 200. 300.

PERPDIST < FT>

«ee

S t a t i s t i c

N Total
N Miss
N Used

Mean
Variance
Std. Dev
X C.M.
Skeuness
Kurtosis

Mininun
25th X
Median
75th x
Maxinun

see.

6
e
6

166.667
24976.670
158.048
94.824
.976

2.741

28.888
42.see
127.see
200.000
450.000



Norn* I Probability Plot for PERPDIST
D*t* f i le: UNTILL.PRN

300 .

H onn(/) 300. •
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1 MM
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4

4 4

4-
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f

t

S t a t i s t i c s

N Total 6
N Miss 8

. N Used 6

Mean 166.667
Variance 24976.678
Std. Dev 158.848
X C.U. 94.824
Skewness .976
Kurtosis 2.741

] Mininun 28.888
J25th X 42.588

Median 127.588
75th x 288.888
Maxinun 458.888

1 10 30 50 70 90 99

Cumulative Percent



Histogran
D*t* film i UNTILL.PRN S t a t i s t i c s

I 1 >t 1 1 N Total 6

2 R -• ̂ v

1.6 •

*
c 1.2
g

1

.4-

.e-l 1

N Miss B
N Used 6

Mean 4.675
Uariance 1.231
Std. Dev 1.118
x C.U. 23.739
Îrmrn̂ incr rr fAfoKewnovs . «.*t r
Kurtosis 1.997

Mininun 2.996
25th X 3.585
Median 4.711
75th X 5.297
Max i nun 6.169

8. 2. 4. B. 8.

LN(PERPDIST) < FT>



Norn A 1 Probability Plot for LN<PERPDIST)
D*t* file: UNTILL.PRN
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•
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+ •f
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S t a t i s t i c s

N Total 6
N Miss B
N Used 6

Mean 4.675
Uariance 1.231
Std. Dev 1.118
X C.U. 23.739
Skeuness -.247
Kurt o« is 1.997

*

Hininun 2.996
25th x 3.585
Median 4.711
75th X 5.297
Max i nun 6.189

1 18 30 50 70 90 99

CuMulAttve Percent
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Scatter Plot
fron data file untill.prn

7.

5.

4.

3.

Regress ion ResuIts :

tt Pairs : 6

Slope : .008
Intercept : -4.253
Correl. coeff. : .015

2.
1038.0 1B39.5 1841.8 1842.51044.81845.51847.8
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Scatter Plot
fron fft*t* file UNTILL.PRN

9.6 ie.e ie.4
LN (TOO
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Regression Results:

« Pairs : 6

Slope : -2.522
Intercept : 38.123
Correl. coeff. : -.724



Scatter Plot
fron d*t* f i le UNTILL.PRN

7.
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NX

3

6. •

3. •

4. -

3. •

2.
.0 .4
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Regression Results:

ft Pairs : 6

Slope : .898
Intercept : 3.848
CorreI. coef f.: .191
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Scatter- Plot
fvon d*t* film UNTILL.PRN
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Regression Results:

« Pairs : 6

Slope : 1.789
Intercept : .805
Correl. coeff. : .393
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LN <D3B>



Scatter Plot
frcm a*t* f i t * UNTILL.PRN
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Regression ResuIts:

II Pairs : 6
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Intercept :
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7.
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9.

4.

3. -

2.

Scatter Plot
fron d*t* file UNTILL.PRN

Z • 3 • ^ • 3 • o •

ELEUDIFF

Regression Results:

ft Pairs : 6

Slope : -.488
Intercept : 6.221
Correl. coeff. : -.573
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Scatt.r Plot
fvori 4*t* f i le UNTILL.PRN

3. 4. S.

LN (PERPDIST)

6. 7.

Regression Results:

tt Pairs : 6

Slope : -.363
Intercept : 5.872
Correl. coeff. : -.289
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ft Pairs : 6

Slope : .812
Intercept : -2.526
Correl. coeff . : .888
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Scatter Plot
fron data file UNTILL.PRN
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Regression Results:

It Pairs : 6

Slope : .573
Intercept : 18.873
CorreI. coeff.: .428
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Scatter Plot
d*t* file UNTILL.PRN

10.8

10.4

10.0

9.6
1.3 1.8 2.1

LN <D30)

2.4

Regress i on ResuIts :

« Pairs : B

Slope . : -.556
Intercept : 11.386
Correl. coeff. : -.446
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Scatter Plot
fron d*t* fil« UNTILL.PRN
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Regression ResuIts:

It Pairs : 6

S lope : -1.110
Intercept : 14.228
CorreI. coeff. : -.791
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Regression Results:

» Pairs : 6

Slope : .844
Intercept : 18.878
Corre I. coeff. : .214
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Scatter Plot
fron d*t* f t l « UNTILL.PRN
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Regression Results:

ft Pairs : " 6

Slope : .267
Intercept : 9.841
Correl. coeff. : .741



APPENDIX 5

SUPPORTING DOCUMENT FOR THE STUDY OF THE EFFECTS OF
INCORPORATING PAST DATA WITH NEW DATA



AREAS 2, 3, AND 5

(NEW DATA ONLY)



Multiple Regression Results

. Var. : LNMIREX Multiple R :
R2: .

No. of cases: 60 adjusted R2 :
Standard error of estimate: 1

Intercept: 262.15823049 Std. Error: 43

LNELEV B=-.7124 TOC B=-.1313
LND60 6=-. 0532 LNELDIFF B=-.6068

(significant B's are higlighted)

80198223
64317549
59514142
.330275250
.03344 t(

LND10 6

F « 13.38999
df - 7, 52
p = .000000

52) - 6.0920 p <

=.22133 LND30 6=

.00000

-.2748
LNPERDIS 6=-. 2158

d - Descriptive stats o - cOvar. of weights
• w - regression Weights p - Partial corr.

P7 alnhn* O50
r - pRedict dep.
u - redundancy

var.

a - Analysis of variance
e - current swEEp matrix

<cr>-residual analysis <esc>-previous J
leader of RAW DATA file: c:\css\data\mflbc\OVERBANK.CSS



css/3:
* tiple

ress.

variable

Regression Weights

St. Err.
BETA of BETA B

St . Err .
of B t(52} p-level

LNELEV
TOG

LND10
LND30
LND60

LNELDIFF
LNPERDIS

-.712366
-.131293
.221332
-.274770
-.053248
-.606828
-.215822

— ----____—

.123566

.101990

.149783

.298353

.226988

.117446

.115603

-35.9605
-.0000
.3260
-.6121
-.1332
-2.0476
-.4529

6.237656
.000015
.220589
.664611
.567630
.396292
.242580

-5.76507
-1.28731
1.47768
-.92096
-.23458
-5.16686
-1.86692

.___.._..___ —

.000000

.203688

.145524

.361326

.815453

.000004

.067555— ________«j

css/3:
multiple
regress .

Variable

EASTING
NORTHING

ELEV
MIREX
DID
D30
D60
CU
CC

ELEVDIFF
PERPDIST

Variables not in the Equation

Beta in

2.44107
-.27698
16.25822
.39290
.05008
.14283
.20482

-.01068
.01619
.55784

-.00635

Partial
Cor.

.329523
-.246032
.263303
.557935
.060944
.127235
.105519

-.011380
.017486
.331435

-.005047

Semipart
Cor.

.196840
-.146967
.157283
.333281
.036405
.076004
.063032

-.006798
.010446
.197982

-.003015

Tolernce

.006502

.281549

.000094

.719543

.528473

.283176

.094706

.405482

.416435

.125959

.225193

Minimum
Tolernce

.006502

.069954

.000093

.076694

.071048

.061593

.064784

.063768

.055912

.072593

.077072

t(52)

2.49248
-1.81274
1.94914
4.80121
.43604
.91608
.75779

-.08127
.12490

2.50872
-.03604

1



ess/ 3:
multiple
regress .

Variable

EASTING
NORTHING

ELEV
MIREX
DID
D30
D60
CU
CC

ELEVDIFF
PERPDIST

c~s/3:
-.iple
^ress.

Variable

LNELEV
TOC

LND10
LND30
LND60

LNELDIFF
LNPERDIS

Variables

p-level

.015909

.075646

.056683

.000014

.664615

.363852

.451998

.935538

.901086

.015273

.971388

Beta in

-.712366
-.131293
.221332

-.274771
-.053248
-.606829
-.215822

not in the Equation

Variables currently in the Equation

Partial Semipart
Cor. Cor. Tolernce R-square t(53)

-.624443 -.477563 .449422 .550578 -5.76507
-.175739 -.106637 .659681 .340319 -1.28731
.200746 .122407 .305862 .694138 1.47768

-.126685 -.076290 .077088 .922912 -.92096
-.032514 -.019432 .133182 .866818 -.23458
-.582438 -.428009 .497478 .502523 -5.16686
-.250632 -.154651 .513467 .486533 -1.86692



ess/3:
multiple
regress.

Variables currently in the Equation

Variable p-level

LNELEV
TOC

LND10
LND30
LND60

LNELDIFF
LNPERDIS

.000000

.203581

.145411

.361246

.815436

.000004

.067448



css/3:
multiple
regress.

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
SS-09-01

•09-02
-09-03

SS-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-09
SS-09-10
SS-09-11
SS-09-12
SS-09-13
SS-09-14
SS-09-15
SS-09-21
SS-09-22
SS-09-23
SS-09-24
SS-09-25
SS-09-26
SS-09-27
SS-09-28
SS-09-29
SS-09-30

Prec

Observed
Value

3.186353
3.317816
4.046554
1.432701
2.186051
3.144152
5.768321
3.148453
3.250375
6.008813
3.284664
3.716008
2.766319
2.451005
2.459589
3.992681
2.850707
2.322388
3.885679
2.879199
3.374169
2.917771
7.962067
3.363842
4.304065
6.864848
6.484635
3.740048
8.802372
5.707110
.553885

2.873565
2.379546
2.587764
3.380995
2.721295
2.944439
-.329894
.688135
1.486140

licted and I

Predictd
Value

3.716679
3.094742
5.626378
3.908697
3.847299
3.135364
4.459496
4.036597
3.656092
5.298684
2.969392
3.532346
3.262378
3.304925
2.402778
4.003977
2.156786
4.075559
3.073868
3.855461
2.456506
3.055071
5.489194
-.940477
4.426191
4.114297
5.924569
4.656241
6.530186
5.531135
1.382168
3.271496
1.690621
3.039469
3.984750
3.350722
3.916366
1.050313
2.334465
4.050025

Residual Va:

Residual

-.53033
.22307

-1.57982
-2.47600
-1.66125
.00879
1.30883
-.88814
-.40572
.71013
.31527
.18366

-.49606
-.85392
.05681

-.01130
.69392

-1.75317
.81181

-.97626
.91766

-.13730
2.47287
4.30432
-.12213
2.75055
.56007

-.91619
2.27219
.17598

-.82828
-.39793
.68893

-.45171
-.60376
-.62943
-.97193
-1.38021
-1.64633
-2.56389

— __-.-____ —

Lues

Standard
Pred. v.

-.27329
-.64422
.86567
-.15877
-.19539
-.62000
.16973

-.08249
-.30943
.67023

-.71898
-.38323
-.54424
-.51887
-1.05692
-.10195
-1.20363
-.05925
-.65667
-.19052
-1.02487
-.66788
.78385

-3.05087
.14987

-.03615
1.04352
.28707
1.40471
.80887

-1.66562
-.53881
-1.48166
-.67719
-.11341
-.49155
-.15420
-1.86354
-1.09766
-.07448L__«._..____

Standard
Residual

-.39866
.16769

-1.18759
-1.86127
-1.24880
.00661
.98388

-.66764
-.30499
.53382
.23700
.13806

-.37290
-.64191
.04271

-.00849
.52164

-1.31790
.61026

-.73388
.68983

-.10321
1.85892
3.23566
-.09181
2.06766
.42102

-.68872
1.70806
.13228

-.62264
-.29913
.51788

-.33956
-.45386
-.47315
-.73062
-1.03754
-1.23759
-1.92733

r H



css/3:
multiple
regress .

Case No.

SS-28-01
SS-28-02
SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15
SS-28-16

•28-17
-28-18

^̂ -28-19
SS-28-20

Minimum
Maximum
Mean
Median

(._______ — _.

Pre<

Observed
Value

4.653960
7.863267
5.598422
2.415914
5.817111
7.215240
1.871802
6.575076
5.645447
7.106606
6.630683
5.327876
7.122867
5.556828
2.923162
5.942800
2.451005
6.688354
7.162397
7.021084

-.329894
8.802372
4.174909
3.377582

iicted and 1

Predictd
Value

4.161251
6.610439
7.281441
1.925947
5.569755
6.975179
2.976549
6.141494
6.297852
6.533992
5.703619
6.130604
5.890259
4.670945
4.362982
6.512083
2.226879
5.347561
6.664859
5.780210

-.940477
7.281441
4.174912
4.020287

Residual Val

Residual

.49271
1.25283
-1.68302
.48997
.24736
.24006

-1.10475
.43358

-.65240
.57261
.92706

-.80273
1.23261
.88588

-1.43982
-.56928
.22413

1.34079
.49754

1.24087

-2.56389
4.30432
-.00000
.03280

Lues

Standard
Pred. v.

-.00815
1.45258
1.85277
-1.34131
.83190
1.67011
-.71471
1.17289
1.26615
1.40698
.91174
1.16640
1.02305
.29584
.11217

1.39392
-1.16183
.69938

1.48503
.95742

-3.05087
1.85277
.00000

-.09222

-f

Standard
Residual

.37038

.94178
-1.26517

.36832

.18594

.18046
-.83047
.32593

-.49043
.43045
.69690

-.60343
.92658
.66594

-1.08235
-.42794
.16848

1.00791
.37401
.93280

-1.92733
3.23566
-.00000
.02466

H



ess/ 3:
multiple
regress.

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
SS-09-01

-09-02
.-09-03

,J-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-09
SS-09-10
SS-09-11
SS-09-12
SS-09-13
SS-09-14
SS-09-15
SS-09-21
SS-09-22
SS-09-23
SS-09-24
SS-09-25
SS-09-26
SS-09-27
SS-09-28
SS-09-29
SS-09-30

Predicted

Std.Err.
Pred.Val

.425875

.361148

.536358

.331350

.377012

.926825

.368436

.261490

.364221

.388089

.447716

.414786

.422316

.447260

.525619

.634246

.330132

.464991

.361781

.503906

.415593

.363688

.461934

.587090

.427167

.458995

.448035

.357115

.501512

.408425

.442535

.409617

.491640

.380305

.319570

.353505

.459640

.493204

.386547

.397228

and Residue

Mahalns.
Distance

5.06357
3.36516
8.60797
2.67719
3.75558
27.65610
3.54244
1.29638
3.43948
4.03814
5.69971
4.75276
4.96293
5.68612
8.22774
12.42837
2.65034
6.22539
3.38043
7.48245
4.77511
3.42654
6.13090
10.50821
5.10031
6.04068
5.70923
3.26860
7.40221
4.57818
5.54594
4.61069
7.07532
3.83873
2.42155
3.18305
6.06044
7.12669
3.99832
4.27744

il Values

Deleted
Residual

-.59089
.24082

-1.88650
-2.63978
-1.80633
.01708
1.41756
-.92384
-.43860
.77619
.35555
.20344

-.55166
-.96275
.06732
-.01462
.73946

-1.99719
.87665

-1.13981
1.01691
-.14839
2.81194
5.34546
-.13617
3.12226
.63173

-.98735
2.64863
.19429

-.93135
-.43961
.79791

-.49191
-.64073
-.67725
-1.10369
-1.60016
-1.79816
-2.81488

Cook's
Distance

.002528

.000302

.040866

.030539

.018512

.000010

.010888

.002329

.001019

.003622

.001011

.000284

.002167

.007401

.000050

.000003

.002379

.034425

.004015

.013168

.007129

.000116

.067346

.393119

.000135

.081978

.003198

.004963

.070429

.000251

.006781

.001294

.006142

.001397

.001674

.002288

.010273

.024861

.019284

.049905



css/3:
multiple
regress .

Case No.

SS-28-01
SS-28-02
SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15
SS-28-16
•5-28-17
.S-28-18
SS-28-19
SS-28-20

Minimum
Maximum
Mean
Median

i - — — «. 1
Predicted and Residual Values

Std . Err .
Pred.Val

.831184

.456053

.571844

.709351

.344076

.503832

.560658

.342055

.472120

.519224

.330827

.813338

.481997

.677669

.532511

.352033

.714168

.468088

.472704

.480142

.261490

.926825

.468180

.447875

Mahalns.
Distance

22.05037
5.95093
9.91910
15.79279
2.96376
7.47997
9.49677
2.91753
6.44811
8.00499
2.66565
21.07185
6.76232
14.32768
8.47089
3.14844
16.02142
6.32174
6.46651
6.70282

1.29638
27.65610
6.88333
5.70447

Deleted
Residual

.80825
1.41968
-2.06452
.68464
.26509
.28026

-1.34337
.46428

-.74642
.67553
.98818

-1.28194
1.41888
1.19635
-1.71456
-.61215
.31488

1.53026
.56944

1.42674

-2.81488
5.34546
.01368
.04220

Cook's
Distance

.018015

.016732

.055633

.009414

.000332

.000796

.022643

.001007

.004957

.004911

.004266

.043393

.018669

.026236

.033274

.001854

.002019

.020480

.002892

.018732

.000003

.393119

.020572

.004960







Predicted v*. Observed Values



AREAS 3 AND 5

(MINUS AREA 2 EFFECTS)



Multiple Regression Results

.. Var. : LNMIREX Multiple R :
Ra:

No. of cases: 45 adjusted Ra:
Standard error of estimate:

Intercept: 145.98939354 Std.Error:

.80612732

.64984126

.58359501
1.206529903
52.59859 t(

F
df
P

9.809481
7, 37
.000001

37) = 2.7755 p < .00859

LNELEV 6=-.3766 TOC 6=-.1046 LND10 B-.43264
LND60 5=-.1371 LNELDIFF 6—.3226 LNPERDIS B=-.5136

LND30 B--.5656

(significant B's are higlighted)

d - Descriptive stats
w - regression Weights
a - Analysis of variance
e - current swEEp matrix

o - cOvar. of weights
p - Partial corr.

- F7-alpha: .050
r - pRedict dep. var.
u - redundancy

•" <cr>-residual analysis <esc>~previous
leader of RAW DATA file: c:\css\data\mflbc\OVERBAN4.CSS



CSS/3:
* tiple

ress.

variable

LNELEV
TOC

LND10
LND30
LND60

LNELDIFF
LNPERDIS

1 H

Regression Weights

BETA

-.376619
-.104576
.432636

-.565563
-.137131
-.322552
-.513588

St. Err.
of BETA

.152760

.123600

.181487

.347563

.263900

.128777

.144234

B

-18.9102
-.0000
.5544

-1.0606
-.2851
-1.0816
-.9150

St . Err .
of B

7.670151
.000015
.232566
.651754
.548650
.431837
.256954

t(37)

-2.46543
-.84608
2.38384
-1.62723
-.51963
-2.50474
-3.56079

p-level |

.018447

.402944

.022376

.112177

.606416

.016787

.001037

css/3:
multiple
regress.

Variable

EASTING
NORTHING

ELEV
MIREX
D10
D30
D60
CU
CC

ELEVDIFF
PERPDIST

r . t

Variables not in the Equation

Beta in

2.56501
-.42756
22.34885

.52084

.04135

.10406
-.03616
-.12327
-.10030
.29205

-.11787

Partial
Cor.

.427431
-.388602
.448072
.688022
.049997
.093730

-.018675
-.125218
-.102688
.144240

-.094744

Semipart
Cor.

.252929
-.229952
.265143
.407131
.029585
.055464
-.011051
-.074097
-.060765
.085353
-.056064

Tolernce'

.009723

.289257

.000141

.611019

.511977

.284070

.093423

.361308

.367067

.085412

.226256

Minimum
Tolernce

.009723

.069915

.000140

.075438

.071404

.064059

.070523

.062202

.054360

.073036

.078329
— — — _____ —

t(37)

2.83678
-2.53050
3.00720
5.68856
.30036
.56487

-.11207
-.75727
-.61940
.87458

-.57104
. 1



css/3:
multiple
regress .

Variable

EASTING
NORTHING

ELEV
MIREX
DID
D30
060
CU
CC

ELEVDIFF
PERPDIST

CPS/3:
tiple
;ress.

Variable

LNELEV
TOC

LND10
LND30
LND60

LNELDIFF
LNPERDIS

Variables

p-level

.007350

.015775

.004719

.000002

.765588

.575572

.911373

.453685

.539446

.387442

.571428

Beta in

-.376619
-.104576
.432636

-.565563
-.137131
-.322552
-.513588

not in the Equation

•

Variables currently in the Equation

Partial Semipart
Cor. Cor. Tolernce R-square t(38)

-.375633 -.239842 .405550 .594450 -2.46543
-.137769 -.082309 .619481 .380519 -.84608
.364882 .231905 .287325 .712675 2.38384

-.258427 -.158299 .078342 .921658 -1.62723
-.085117 -.050551 .135889 .864111 -.51963
-.380760 -.243666 .570675 .429325 -2.50474
-.505195 -.346400 .454911 .545089 -3.560791. L________ L 1 J -4



css/3:
multiple
regress .

Variable

LNELEV
TOC

LND10
LND30
LND60

LNELDIFF
LNPERDIS

Variables

p-level

.018315

.402802

.022232

.111954

.606335

.016661

.001014

currently in the Equation



ess/ 3 :
multiple
regress.

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
SP-09-01

09-02
•09-03

SS-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-09
SS-09-10
SS-28-01
SS-28-02
SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15

4-——- — — --.—. . — —

Prec

Observed
Value

3.186353
3.317816
4.046554
1.432701
2.186051
3.144152
5.768321
3.148453
3.250375
6.008813
3.284664
3.716008
2.766319
2.451005
2.459589
3.992681
2.850707
2.322388
3.885679
2.879199
3.374169
2.917771
7.962067
3.363842
4.304065
4.653960
7.863267
5.598422
2.415914
5.817111
7.215240
1.871802
6.575076
5.645447
7.106606
6.630683
5.327876
7.122867
5.556828
2.923162

L

licted and I

Predictd
Value

3.320520
3.230413
4.606256
4.175525
3.604035
3.777531
4.329155
4.324098
3.773551
5.725449
3.030867
3.788768
3.699374
3.472751
2.666595
5.421504
3.053173
3.693091
3.467989
3.499260
2.386954
3.025460
5.652036
.391010

4.203882
4.398625
6.267208
6.960869
1.850396
5.372331
7.319599
2.754774
6.023897
6.017667
7.055949
5.867229
6.095730
5.781674
4.487610
4.508698

iesidual Va]

Residual

-.13417
.08740

-.55970
-2.74282
-1.41798
-.63338
1.43917
-1.17565
-.52318
.28336
.25380
-.07276
-.93305
-1.02175
-.20701
-1.42882
-.20247
-1.37070
.41769

-.62006
.98722

-.10769
2.31003
2.97283
.10018
.25534
1.59606
-1.36245
.56552
.44478

-.10436
-.88297
.55118

-.37222
.05066
.76345
-.76785
1.34119
1.06922
-1.58554

.ues

Standard
Pred. v.

-.73993
-.79971
.11311
-.17266
-.55182
-.43672
-.07073
-.07409
-.43936
.85565

-.93210
-.42926
-.48857
-.63893
-1.17378
.65400

-.91730
-.49274
-.64209
-.62134
-1.35931
-.93569
.80695

-2.68355
-.15385
-.02464
1.21509
1.67531
-1.71530
.62137
1.91331
-1.11528
1.05366
1.04953
1.73839
.94972

1.10132
.89296
.03439
.04839

Standard
Residual

-.11120
.07244

-.46389
-2.27332
-1.17526
-.52496
1.19281
-.97440
-.43362
.23486
.21035

-.06030
-.77334
-.84685
-.17157
-1.18424
-.16781
-1.13607

.34619
-.51392
.81823

-.08926
1.91461
2.46395
.08303
.21163

1.32285
-1.12923
.46871
.36864

-.08650
-.73183
.45683

-.30851
.04199
.63277

-.63642
1.11161
.88619

-1.31413
,. H



css/3:
multiple
regress. -

Case No.

SS-28-16
SS-28-17
SS-28-18
SS-28-19
SS-28-20

Minimum
Maximum
Mean
Median

Pret

Observed
Value

5.942800
2.451005
6.688354
7.162397
7.021084

1.432701
7.962067
4.435770
3.885679

licted and I

Predictd
Value

5.929487
3.176452
5.307862
6.693348
5.421063

.391010
7.319599
4.435771
4.324098

Residual Va!

Residual

.01331
-.72545
1.38049
.46905
1.60002

-2.74282
2.97283
-.00000
-.07276

Lues

Standard
Pred. v.

.99102
-.83551
.57860
1.49782
.65370

-2.68355
1.91331
.00000

-.07409

Standard
Residual

.01103
-.60127
1.14418
.38876

1.32613

-2.27332
2.46395
-.00000
-.06030L____.___ — J



css/3:
multiple
regress .

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
ejf-09-01

09-02
-09-03

*«»-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-09
SS-09-10
SS-28-01
SS-28-02
SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15

Predicted

Std.Err.
Pred.Val

.416823

.359783

.551353

.315390

.358425

.894324

.340769

.250451

.340195

.426798

.431112

.393303

.439197

.420018

.496636

.783146

.443057

.472430

.414462

.506896

.440207

.430702

.569765

.649886

.508685

.793460

.436597

.559702

.692894

.319140

.507120

.553945

.327677

.453397

.524801

.309543

.782852

.460418

.650946

.499555

and Residue

Mahalns.
Distance

4.27369
2.93476
8.21053
2.02880
2.90528
23.19720
2.53214
.91815

2.52033
4.52804
4.63991
3.69775
4.85257
4.35450
6.47732
17.56017
4.95550
5.76830
4.21436
6.78852
4.87943
4.62923
8.83444
11.78809
6.84342
18.05168
4.78376
8.49091
13.53365
2.10071
6.79537
8.29714
2.26762
5.23570
7.34687
1.91835
17.54628
5.42961
11.82976
6.56522

il Values

Deleted
Residual

-.15235
.09593

-.70743
-2.94399
-1.55524
-1.40573
1.56392
-1.22858
-.56836
.32389
.29094

-.08141
-1.07558
-1.16264
-.24923
-2.46909
-.23402
-1.61892

.47357
-.75296
1.13881
-.12342
2.97303
4.18787
.12184
.44992

1.83654
-1.73604
.84381
.47824

-.12675
-1.11881
.59507

-.43343
.06248
.81725

-1.32618
1.56979
1.50824
-1.91359

Cook's
Distance

.000238

.000070

.008974

.050854

.018329

.093229

.016754

.005585

.002205

.001127

.000928

.000060

.013163

.014067

.000904

.220556

.000634

.034505

.002272

.008593

.014824

.000167

.169257

.436937

.000227

.007518

.037925

.055692

.020164

.001374

.000244

.022657

.002243

.002278

.000063

.003775

.063580

.030814

.056857

.053904



ess/ 3:
multiple
regress .

Case No.

SS-28-16
SS-28-17
SS-28-18
SS-28-19
SS-28-20

Minimum
Maximum
Mean
MedianL_____________________ 1

(-

Predicted

Std . Err .
Pred.Val

.352896

.714308

.455031

.461638

.462938

.250451

.894324

.488282

.455031

and Residue

Mahalns.
Distance

2.78640
14.44448
5.28054
5.46361
5.49994

.91815
23.19720
6.84445
5.28054

il Values

Deleted
Residual

.01456
-1.11694
1.60941
.54949
1.87624

-2.94399
4.18787
-.01600
-.08141

L ____ — - 1

-|

Cook's
Distance

.000002

.037548

.031635

.003796

.044502

.000002

.436937

.035356

.008974



Predicted vs. Observed Values

Predicted Values



AREAS 2 AND 5

(MINUS AREA 3 EFFECTS)



Multiple Regression Results

.. Var. : LNMIREX Multiple R : .89614950 F = 15.73061
R*: .80308393 df - 7, 27

No. of cases: 35 adjusted R»: .75203161 p * .000000
Standard error of estimate: .957388296

Intercept: 388.47784257 Std.Error: 93.48880 t( 27) - 4.1553 p < .00029

LNELEV B=-.5691 TOC B=-.2149 LN_D10 6=.24505 LN_D30 B«-.3996
LN D60 6=-.1989 LN ELDIF 8=-.3004 LN PERP 6=-.2834

(significant B's are higlighted)
F7-alpha: .050

d - Descriptive stats o - cOvar. of weights r - pRedict dep. var.
- w - regression Weights p - Partial corr. u - redundancy
a - Analysis of variance I
e - current swEEp matrix I

<cr>-residual analysis <eso-previous —'
leader of RAW DATA file: c:\css\data\mflbc\OVERBAN3.CSS



css/3:
- tiple

/ress.

variable

LNELEV
TOC

LN D10
LN D30
LN D60

LN ELDIF
LN_PERP

I- H
Regression Weights

BETA

-.569110
-.214947
.245051

-.399620
-.198862
-.300375
-.283437

St. Err.
Of BETA

.143331

.107190

.185236

.336112

.233960

.106298

.163509

B

-54.1202
-.0000
.3042
-.7760
-.4190
-1.3524
-.5181

St. Err.
of B

13.63023
.00001
.22996
.65264
.49299
.47859
.29890

t(27)

-3.97060
-2.00529
1.32291
-1.18895
-.84998
-2.82578
-1.73347

p-level

.000478

.055050

.196959

.244812

.402810

.008767

.094420

css/3:
multiple
regress.

Variable

EASTING
NORTHING

ELEV
MIREX
D10
D30
D60
CU
CC

ELEVDIFF
PERPDIST

Variables not in the Equation

Beta in

.56850
-.42492
14.33533
.37115
.16285
.13291

-.18118
.01486
.04387

-.22087
-.11000

Partial
Cor.

.053754
-.059836
.055814
.498680
.247437
.156524

-.118123
.018857
.055829

-.117680
-.107779

Semipart
Cor.

.023853
-.026552
.024768
.221291
.109801
.069458

-.052417
.008368
.024774

-.052221
-.047827.______.._.._-

Tolernce

.001760

.003905

.000003

.355498

.454596

.273088

.083698

.316917

.318844

.055901

.189037
u__ _—.- . — —

Minimum
Tolernce

.001760

.003905

.000003

.062206

.056257

.051858

.059568

.058378

.053851

.055901

.063717

t(27)

.274487
-.305654
.285041

2.933575
1.302180
.808081

-.606556
.096168
.285119

-.604250
-.552787

L H



css/3:
multiple
regress.

Variable

EASTING
NORTHING

ELEV
MIREX
DID
D30
D60
CU
CC

ELEVDIFF
PERPDIST

r^^/3 :
tiple
,ress.

Variable

LNELEV
TOC

LN D10
LN D30
LN D60

LN ELDIF
LN_PERP

Variables

p-level

.785799

.762213

.777788

.006757

.203854

.426107

.549213

.924097

.777729

.550722

.584958

Beta in

-.569110
-.214947
.245051

-.399620
-.198862
-.300375
-.283437

not in the Equation

Variables currently in the Equation

Partial Semipart
Cor. Cor. Tolernce R-square t(28)

-.607168 -.339090 .355008 .644992 -3.97060
-.360038 -.171252 .634764 .365236 -2.00529
.246724 .112977 .212553 .787447 1.32291

-.223049 -.101536 .064558 .935442 -1.18895
-.161433 -.072589 .133239 .866761 -.84998
-.477746 -.241322 .645456 .354545 -2.82578
-.316461 -.148039 .272795 .727206 -1.73347



css/3:
multiple
regress .

Variable

LNELEV
TOC

LN D10
LN 030
LN D60

LN ELDIF
LN PERP

Variables

p-level

.000455

.054684

.196567

.244446

.402545

.008603

.094013

currently in the Equation



————— ——— Hess/ 3:
multiple
regress.

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
S"~28-01

28-02
-28-03

SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15
SS-28-16
SS-28-17
SS-28-18
SS-28-19
SS-28-20

Minim vim
Maximum
Mean
Median

I— . — ____.._.
Prec

Observed
Value

3.186353
3.317816
4.046554
1.432701
2.186051
3.144152
5.768321
3.148453
3.250375
6.008813
3.284664
3.716008
2.766319
2.451005
2.459589
4.653960
7.863267
5.598422
2.415914
5.817111
7.215240
1.871802
6.575076
5.645447
7.106606
6.630683
5.327876
7.122867
5.556828
2.923162
5.942800
2.451005
6.688354
7.162397
7.021084

1.432701
7.863267
4.621631
4.653960

licted and I

Predictd
Value

3.257192
2.652911
4.586568
3.526782
3.484350
3.131637
3.664975
3.548526
3.279517
4.554002
2.994614
3.388997
2.640771
3.244903
2.321383
3.810784
7.018299
6.727816
1.619865
5.854903
7.584521
2.717112
6.429209
6.043434
7.229002
6.077634
6.252569
6.415249
4.429013
4.039553
6.485423
3.180604
6.200657
7.210851
6.153513

1.619865
7.584521
4.621633
4.039553

.___.._-_-.__-

Residual Va]

Residual

-.07084
.66491

-.54001
-2.09408
-1.29830
.01252

2.10335
-.40007
-.02914
1.45481
.29005
.32701
.12555

-.79390
.13821
.84318
.84497

-1.12939
.79605

-.03779
-.36928
-.84531
.14587

-.39799
-.12240
.55305

-.92469
.70762
1.12782
-1.11639
-.54262
-.72960
.48770

-.04845
.86757

-2.09408
2.10335
-.00000
-.02914____________

Lues

Standard
Pred. v.

-.79192
-1.14265
-.02035
-.63545
-.66008
-.86480
-.55525
-.62283
-.77897
-.03925
-.94433
-.71542
-1.14970
-.79906
-1.33507
-.47062
1.39103
1.22244
-1.74223

.71579
1.71967
-1.10539
1.04912
.82522

1.51333
.84507
.94660

1.04102
-.11180
-.33784
1.08175
-.83638
.91647

1.50279
.88911

-1.74223
1.71967
.00000

-.33784
u

4

Standard
Residual

-.07399
.69450

-.56405
-2.18729
-1.35608
.01307

2.19696
-.41788
-.03044
1.51956
.30296
.34157
.13114

-.82923
.14436
.88070
.88258

-1.17966
.83148

-.03947
-.38572
-.88293
.15236

-.41570
-.12784
.57766

-.96585
.73911
1.17801
-1.16608
-.56677
-.76207
.50940

-.05061
.90619

-2.18729
2.19696
-.00000
-.03044

L. H



css/3:
multiple
regress.

Case No.

SS-15-01
SS-15-02
SS-15-03
SS-15-04
SS-15-05
SS-15-06
SS-15-07
SS-15-08
SS-15-09
SS-15-10
SS-15-11
SS-15-12
SS-15-13
SS-15-14
SS-15-15
S.c-28-01

28-02
28-03

SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15
SS-28-16
SS-28-17
SS-28-18
SS-28-19
SS-28-20

Minimum
Maximum
Mean
Median

Predicted

Std.Err.
Pred.Val

.396942

.336135

.595798

.303761

.338594

.748524

.358179

.303828

.299060

.654620

.389933

.340412

.466677

.361934

.430989

.674444

.388128

.519898

.577684

.288219

.450305

.471569

.288009

.384355

.455343

.273284

.643370

.442535

.524764

.419143

.336760

.701919

.437293

.388980

.398842

.273284

.748524

.439721

.398842

and Residue

Mahalns .
Distance

4.87318
3.21969
12.19599
2.45126
3.28123
19.81185
3.78744
2.45277
2.34614
14.92434
4.66861
3.32703
7.10717
3.88772
5.91884
15.90167
4.61653
9.05484
11.40751
2.10998
6.55028
7.27741
2.10549
4.50842
6.71952
1.79891
14.38266
6.29294
9.24339
5.54528
3.23529
17.30440
6.12186
4.64109
4.92928

1.79891
19.81185
6.80000
4.92928

il Values

Deleted
Residual

-.08554
.75839

-.88133
-2.32848
-1.48390
.03220

2.44566
-.44488
-.03229
2.73216
.34773
.37434
.16468

-.92628
.17333

1.67386
1.01115
-1.60173
1.25182
-.04156
-.47418
-1.11609
.16038

-.47446
-.15818
.60211

-1.68614
.89988

1.61217
-1.38110
-.61924
-1.57759
.61627

-.05803
1.04976

-2.32848
2.73216
.01528

-.03229

H

Cook's
Distance

.000172

.009669

.041024

.074433

.037560

.000086

.114169

.002718

.000014

.475935

.002735

.002416

.000879

.016722

.000830

.189621

.022916

.103174

.077808

.000021

.006784

.041214

.000317

.004948

.000772

.004028

.175091

.023595

.106489

.049858

.006470

.182441

.010805

.000076

.026082

.000014

.475935

.051768

.010805



Predicted vs. Observed Values

8 -



AREAS 2, 3, AND 5

ALL DATA
(OLD AND NEW)



"ultiple Regression Results

p. Var.

No.

LNMIREX Multiple R :
R»:

of cases: 45 adjusted R»:
Standard error of estimate:

.82539941 F

.68128419 df

.62098660 p
1.387404273

11.29870
7, 37
.000000

Intercept: 291.39708887 Std.Error: 48.35999 t( 37) - 6.0256 p < .00000

LNELEV A=-.8491
LN D60 A=-.1553 LN

TOC A=-.2248
ELDIF A—.6349

LN_D10 A=. 10179
LN PERP A=-.0350

LND30 A=-.1194

(significant A's are higlighted)
QaaaaaaaaaaaaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaS F7-alpha: .050 aaaaaaaa?
d - Descriptive stats o - cOvar. of weights r - pRedict dep. var. °
w - regression Weights p - Partial corr. u - redundancy °
a - Analysis of variance *
e - current swEEp matrix °

aaaaaaaaaaaaaaaaiaaaaaaaaaaaaaaaaaaa <cr>-resi.dual analysis <eso-previous aal
header of RAW DATA file: c:\css\data\oflbc\OVERBANK.CSS



r-s/3:
tiple
xess.

variable
I St.

BETA 1 of

Regression

Err.
BETA B

Weights

St . Err .
of B t(37) p-level

LNELEV
TOC

LN D10
LN D30
LN D60

LN ELDIF
LN_PERP

-.849097
-.224783
.101790
-.119414
-.155262
-.634880
-.034998

.148063

.136846

.207740

.404090

.281850

.137773

.134521

-40.2664
-.0000
.1698
-.2653
-.3920
-2.1709
-.0868

7.021551
.000021
.346450
.897698
.711635
.471100
.333498

-5.73469
-1.64260
.48999

-.29551
-.55087
-4.60814
-.26017

.000001

.108938

.627036

.769255

.585035

.000047

.796179

css/3:
multiple
regress.

i — -—•___ __________________________ -___---.-_-_-._-.____--_— __-.,.-_.,
Variables not in the Equation

Variable

EASTING
'"RTHING

ELEV
MIREX
D10
D30
D60
CU
CC

ELEVDIFF
PERPDIST

Beta in

5.47021
-1.18019
26.81653
.38075
.05241
.14599
.18282

-.19491
.04239
.53530
.38960

Partial
Cor.

.281710
-.082668
.125546
.573231
.062473
.129437
.096312

-.144195
.030761
.341942
.255966

Semipart
Cor.

.159039
-.046670
.070877
.323617
.035269
.073074
.054373

-.081405
.017366
.193043
.144505

Tolernce

.000845

.001564

.000007

.722425

.452820

.250546

.088449

.174435

.167814

.130051

.137573
— - — _.

Minimum
Tolernce

.000845

.001564

.000007

.052589

.050345

.043714

.052539

.052246

.014959

.049477

.052591

t(37)

1.761606
-.497712
.759282

4.197478
.375569
.783213
.580569

-.874304
.184653

2.183254
1.588723.__ ___—



css/3:
multiple
regress.

Variable

EASTING
NORTHING

ELEV
MIREX
D10
D30
D60
CU
CC

ELEVDIFF
PERPDIST

Variables

p- level

.086398

.621633

.452495

.000162

.709382

.438487

.565051

.387593

.854510

.035436

.120633

not in the Equation

*

.

h 1

-ss/3:
.iltiple
egress.

Variable

LNELEV
TOG

LN D10
LN D30
LN D60

LN ELDIF
LN_PERP

f.

Beta in

-.849097
-.224784
.101790

-.119414
-.155262
-.634880
-.034998

Variab]

Partial
Cor.

-.685982
-.260704
.080293

-.048525
-.090193
-.603857
-.042732

Les current]

Semipart
Cor.

-.532244
-.152452
.045476
-.027427
-.051127
-.427688
-.024146

Ly in the EC

Tolernce

.392923

.459980

.199600

.052753

.108434

.453807

.476017.__________j

[uation

R-square

.607077

.540021

.800400

.947247

.891566

.546193

.523983
L

t(38)

-5.73469
-1.64260
.48999

-.29551
-.55087
-4.60815
-.26017

L 4



css/3:
multiple
regress.

Variable

LNELEV
TOG

LN D10
LN D30
LN D60

LN ELDIF
LN PERP

Variables

p-level

.000001

.108716

.626961

.769211

.584948

.000045

.796141

currently in the Equation

m



css/3:
multiple
regress .

Case No.

SS-09-01
SS-09-02
SS-09-03
SS-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-09
SS-09-10
SS-09-11
SS-09-12
SS-09-13
SS-09-14
SS-09-15

-09-21
09-22

>a-09-23
SS-09-24
SS-09-25
SS-09-26
SS-09-27
SS-09-28
SS-09-29
SS-09-30
SS-28-01
SS-28-02
SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15

Prec

Observed
Value

3.992681
2.850707
2.322388
3.885679
2.879199
3.374169
2.917771
7.962067
3.363842
4.304065
6.864848
6.484635
3.740048
8.802372
5.707110
.553885

2.873565
2.379546
2.587764
3.380995
2.721295
2.944439
-.329894
.688135
1.486140
4.653960
7.863267
5.598422
2.415914
5.817111
7.215240
1.871802
6.575076
5.645447
7.106606
6.630683
5.327876
7.122867
5.556828
2.923162._. _________

licted and I

Predictd
Value

3.409865
2.488270
4.741520
3.171098
4.651845
2.869965
3.327020
5.259391
-.442510
4.872314
4.078897
6.024475
4.571757
6.541960
5.282179
1.746679
3.230640
1.780451
3.215439
3.933685
3.326552
3.555275
1.147998
2.400842
3.741289
4.235406
6.955398
6.969701
2.018091
5.875440
7.121630
3.147912
6.507802
6.258071
6.703821
5.901381
6.182127
6.345268
4.496107
4.006324

._-_--- 1

tesidual Va]

Residual

.58282

.36244
-2.41913
.71458

-1.77265
.50420

-.40925
2.70268
3.80635
-.56825
2.78595
.46016

-.83171
2.26041
.42493

-1.19279
-.35708
.59910

-.62768
-.55269
-.60526
-.61084
-1.47789
-1.71271
-2.25515
.41855
.90787

-1.37128
.39782

-.05833
.09361

-1.27611
.06727

-.61262
.40279
.72930

-.85425
.77760
1.06072
-1.08316

Lues

Standard
Pred. v.

-.56010
-1.05555
.15580

-.68846
.10759

-.85035
-.60464
.43421

-2.63114
.22611

-.20043
.84552
.06453

1.12372
.44646

-1.45423
-.65645
-1.43608
-.66463
-.27850
-.60489
-.48193
-1.77608
-1.10255
-.38193
-.11629
1.34598
1.35367
-1.30832

.76539
1.43535
-.70093
1.10535
.97110

1.21073
.77934
.93027
1.01797
.02386

-.23944
. 1

Standard
Residual

.42008

.26123
-1.74364

.51505
-1.27767

.36342
-.29498
1.94801
2.74351
-.40958
2.00803
.33167

-.59947
1.62924
.30628

-.85973
-.25737
.43181

-.45241
-.39836
-.43625
-.44027
-1.06522
-1.23447
-1.62545

.30168

.65437
-.98838
.28674

-.04204
.06747

-.91978
.04849

-.44156
.29032
.52566

-.61572
.56047
.76454

-.78071— ___ __»_H



css/3:
multiple
regress.

Predicted and Residual Values

+ +__ „ + + + +
Observed I Predictd I I Standard I Standard I

Case No. Value Value Residual Pred. v. Residual

SS-28-16
SS-28-17
SS-28-18
SS-28-19
SS-28-20

Minimum
Maximum
Mean
Median

5.942800
2.451005
6.688354
7.162397
7.021084

-.329894
8.802372
4.451719
3.992681

6.845693
2.392980
6.016831
7.138268
6.282467

-.442510
7.138268
4.451725
4.496107

-.90289
.05802
.67152
.02413
.73862

-2.41913
3.80635
-.00001
.05802.______-__— I

1.28700
-1.10678
.84141
1.44429
.98421

-2.63114
1.44429
.00000
.02386

i— .__-.__— —H

-.65078
.04182
.48401
.01739
.53237

-1.74364
2.74351
-.00000
.04182

h —I



css/3:
multiple
regress.

Case No.

SS-09-01
SS-09-02
SS-09-03
SS-09-04
SS-09-05
SS-09-06
SS-09-07
SS-09-08
SS-09-09
SS-09-10
SS-09-11
SS-09-12
SS-09-13
SS-09-14
SS-09-15
~~-09-21

-09-22
-09-23

SS-09-24
SS-09-25
SS-09-26
SS-09-27
SS-09-28
SS-09-29
SS-09-30
SS-28-01
SS-28-02
SS-28-03
SS-28-04
SS-28-05
SS-28-06
SS-28-07
SS-28-08
SS-28-09
SS-28-10
SS-28-11
SS-28-12
SS-28-13
SS-28-14
SS-28-15

Predicted

Std . Err .
Pred.Val

.756280

.410636

.599204

.412933

.648571

.485876

.407944

.566937

.746190

.521336

.524965

.506098

.404401

.570649

.457131

.555267

.464638

.570220

.436042

.358056

.409912

.536607

.592677

.425376

.460555

.954594

.594260

.659883

.800918

.406510

.584416

.596905

.423919

.545628

.579862

.408682

.921320

.750603

.802771

.647515

and Residue

Mahalns.
Distance

12.09633
2.87665
7.22943
2.91989
8.63749
4.41855
2.82628
6.36933
11.74979
5.23495
5.32175
4.87707
2.76050
6.46585
3.79891
6.06997
3.95709
6.45466
3.36836
1.95277
2.86308
5.60426
7.05161
3.15833
3.87074
19.85196
7.09457
8.97583
13.68522
2.79959
6.82934
7.16658
3.13006
5.82742
6.70815
2.84006
18.42517
11.90077
13.75313
8.60621.______..__—

»1 Values

Deleted
Residual

.82920

.39723
-2.97383
.78403

-2.26835
.57469

-.44798
3.24443
5.35550
-.66168
3.25147
.53079

-.90893
2.72068
.47668

-1.42029
-.40218
.72086

-.69647
-.59213
-.66314
-.71829
-1.80779
-1.89041
-2.53443
.79483

1.11185
-1.77218
.59666

-.06381
.11380

-1.56597
.07420

-.72471
.48804
.79860

-1.52811
1.09938
1.59457
-1.38480

-__—-._-._-.

Cook's
Distance

.013267

.000898

.107122

.003536

.073018

.002630

.001127

.114142

.538761

.004014

.098292

.002435

.004558

.081319

.001602

.020982

.001178

.005700

.003111

.001516

.002493

.005012

.038728

.021815

.045964

.019421

.014728

.046137

.007704

.000023

.000149

.029476

.000033

.005275

.002702

.003594

.066870

.022973

.055280

.027125»______-._-. _j



css/3:
multiple
regress .

Case No.

SS-28-16
SS-28-17
SS-28-18
SS-28-19
SS-28-20

Minimum
Maximum
Mean
Median

Predicted

Std . Err .
Pred.Val

.406659

.770104

.600157

.641075

.606091

.358056

.954594

.567342

.566937

and Residue

Mahalns.
Distance

2.80237
12.57866
7.25557
8.41651
7.41919

1.95277
19.85196
6.84444
6.36933

il Values

Deleted
Residual

-.98775
.08386
.82611
.03068
.91282

-2.97383
5.35550
.03106
.07420i ______.__-i

Cook's
Distance

.005443

.000141

.008293

.000013

.010326

.000013

.538761

.033754

.005700._____— __j



Predicted vs. Observed Values

«

$s

Predicted Values



APPENDIX 6

VARIOGRAM ANALYSIS SUPPORTING DOCUMENTS



AREA 2

VARIOGRAM ANALYSIS
(OMNIDIRECTIONAL)



O P T I O N S
Variable LN (MIREX)
Minimum : -.330
y imum : 8.80

Lag

1
Direction : .000 2
Tolerance : 90.000 3
Max Bandwidth: MAX 4

5

7
Lag Spacing 8

9
Minimum : .000 10
Maximum : 1172.291 11
Increment : 200.000 12

Pair File
Min. Distance
Max. Distance

Distance Lag

200.000 13
400.000 14
600.000 15
800.000 16
1000.000 17

19
20
21
22
23
24

a2ss.pcf
30.7
.117E+04

Distance

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable:
Minimum :
' cimum :

Pairs

1 43
2 93
3 88
4 47
5 23
6 6
7
8
9
10
11
12

LN (MIREX)
-.330
8.802

Avg Distance

131.930
295.981
488.823
692.600
888.580
1067.755

Estimator
Total Pairs

Estimate

6.412
4.436
4.099
5.541
4.997
3.115

Direction .000
: Variogram Tolerance 90.000
: 300 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uariogran for LN <MIREX)

8. •

5 6"
o

1 4'D

2. •

e. -
0

X

X

^^ .
«

200. 400. 600. 800. 1000. 12€

P a r a n e t e r s

File :a2ss.pcf

Pairs :

Direct. :
Tol. :
MaxBand :

LN (MI REX)

Mininun :
Max i nun :

Mean :
Uar. :

10.

Distance

388

.888
98.888

n/a

Linits

-.338
8.882

3.549
4.6179



1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
43
93
88
47
23
6

Avg Distance
131.930
295.981
488.823
692.600
888.580
1067.755

n u L
Value
6.412
4.436
4.099
5.541
4.997
3.115

t r. JL.
Pairs Avg Distance

18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.000

Value

4.000

Range

400.000

Model Plot Options Quit
Plot the variogram and Model



Variable :TOC
Minimum :

O P T I O N S

.130E+05

.510E+05

Pair File
Min. Distance
Max. Distance

a2ss.pcf
30.7
.117E+04

^\ ̂  ̂*Ar*̂  1 ̂ T̂>U±L ccuion

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

.000
90.000

MAX

.000
1172.291
200.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

200.000
400.000
600.000
800.000
1000.000
i o n n n r\ nU.^ UU • UUU

Lag Distance

13
14
15
16
17
1 D.LO

19
20
21
22
23
24

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



Variable TOC
Minimum
V

1
2
3
4
5
6
7
8
9
10
11
12

imum

.Jairs Avg

43
93
88
47
23
6

13000.000
51000.000

Distance

131.930
295.981
488.823
692.600
888.580
1067.755

K J£ 5 U JJ A £>

Direction : .000
Estimator : Variogram Tolerance : 90.000
Total Pairs : 300 Bandwidth : n/a

Estimate

39244180.000
55892460.000
76750000.000
74446780.000
47391290.000
16583330.000

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



U*rio£rr*an for TOC

90000000. -

75000000. •

£ 60000000 . -

- 45000000 . •
*

30000000. •

150O0000. •

0. -
0

*

/ *

y/

m

200. 400. 600. 800. 1000. 12€

P a r

File

Pairs

Direct.
To I.
MaxBand

a n e t e r s

:a2ss.pcf

: 388

: .888
: 98.888
: n/a

\
TOC Lin its

Mininun
Max i nun

Mean
Var.

10.

Distance

: 13888.888
: 51808.880

: 23528.888
: .58G58E+88



1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
43
93
88
47
23
6

Avg Distance
131.930
295.981
488.823
692.600
888.580
1067.755

Value
39244180.000
55892460.000
76750000.000
74446780.000
47391290.000
16583330.000

Pairs Avg
18
19
20
21
22
23
24

Model

Type

Spherical

Distance Value

Nugget : 25000000.000

Sill Range

50000000.000 600.000

Model Plot Options Quit
Plot the variogram and Model



AREA 3

VARIOGRAM ANALYSIS
(OMNIDIRECTIONAL)



Variable LN (MIREX)
Minimum : 1.43
-' inmm : '6.01

— O P T I O N S
Pair File
Min. Distance
Max. Distance

a3ss.pcf
31.9
.194E+04

,.̂
rec

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

.000
90.000

MAX

.000
1937.372
400.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

400.000
'800.000
1200.000
1600.000
2000.000

Lag Distance

13
14
15
16
17
i alo
19
20
21
22
23
24

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



— R E S U L T S
Variable:
M<
j

1
2
3
4
5
6
7
8
9
10
11
12

->imum :
imum :

*>airs

14
40
25
20
6

LN (MIREX)
1.433
6.009

Avg Distance

279.242
633.427
957.476
1361.392
1780.650

Direction : .000
Estimator : Variogram Tolerance : 90.000
Total Pairs : 105 Bandwidth : n/a

Estimate

1.007
- 1.615

1.757
1.316
.966

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



UariograM for LN <MIREX)

2.0 -

1.6

C

9 1-2-o
•H

*.

3 .8 •

.4 •

.O •
e

X

/

*

X

400. 800. 1200. 1600. 20e

P a r a n e t e r s

File :a3ss.pcf

Pairs :

Direct. :
To I .
MaxBand :

LN (MI REX)

Hininun :
Max i nun :

Mean :
Var .

10.

Distance

IBS

.888
98.868

n/a

Linits

1.433
6.889

3.344
1.3756



M O D E L
Pairs

1 14
40
25'
20

5 6
6
7

9
10
11
12
13
14
15
16
17

Avg Distance
279.242
633.427
957.476
1361.392
1780.650

Value
1.007
1.615
1.757
1.316
.966

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.200

Value

.400

Range

700.000

Model Plot Options Quit
Plot the variogram and Model



O P T I O N S
Variable :TOC
Minimum : .100E+05

<imum : . 530E+05

Lag

1
Direction : .000 2
Tolerance : 90.000 3
Max Bandwidth: MAX 4

5

7
Lag Spacing 8

9
Minimum .000 10
Maximum 1937.372 11
Increment 400.000 12

Pair File
Min. Distance
Max. Distance

Distance Lag

400.000 13
800.000 14
1200.000 15
1600.000 16
2000.000 17

1 DJ.O

19
20
21
22
23
24

: a3ss.pcf
: 31.9
: .194E+04

Distance

Direction New Lags Change Lags Post Plot Execute Quit
Compute results - display graphics and modelling menu



R E S U L T S
Variable:
M<
T

1

2
3
4
5
6
7
8
9
10
11
12

^imum :
iinum :

Pairs

14
40
25
20
6

TOG Direction : .000
10000.000 Estimator : Variogram Tolerance : 90.000
53000.000 Total Pairs : 105 Bandwidth : n/a

Avg Distance Estimate

279.242 74714290.000
633.427143262500.000
957.476159980000.000
1361.392128950000.000
1780.650132833300.000

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uarioaraw for TOC

*«*****«« -

*****«*«« •
C

i
:>

40800000. •

0.
0

X

X

/
/ *

'
400. 800. 1200. 1600. 20C

P a r

File

Pairs

Direct.
To I.
MaxBand

a n e t e r s
V

:a3ss . pcf

: 185

: .888
: 98.888
: n/a

TOC Lin its

Mininun
Max i nun

Mean
Uar.

to.

Distance

: 18888.888
53888.888

24933.338
: . 12588E+89



1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
14
40
25
20
6

Avg Distance
279.242
633.427
957.476
1361.392
1780.650

n o i
Value

74714290.000
143262500.000
159980000.000
128950000.000
132833300.000

; E jj

Pairs Avg
18
19
20
21
22
23
-24

Model

Type

Spherical

Distance Value

Nugget : 40000000.000

Sill Range

1000000E+09 700.000

Model Plot Options Quit
Plot the variogram and Model



AREAS

VARIOGRAM ANALYSIS
(OMNIDIRECTIONAL)



Variable LN (MIREX)
Minimum : 1.87

rimum : 7.86

O P T I O N S
Pair File
Min. Distance
Max. Distance

AlSS.pcf
92.4
.198E+04

Hi T*pr*̂  i nn•S±.± d*> WX Wl 1

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum
Maximum
Increment

.000
90.000

MAX

.000
1978.814
200.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

200.000
400.000
600.000
800.000
1000.000
i o f\ r\ f\ r\f\J.2UO . OQU
1400.000
1600.000
1800.000
2000.000

Lag Distance

13
14
15
16
17
1 OIts
19
20
21
22
23
24

Direction New Lags Change Lags Post Plot Execute Quit
Compute results - display graphics and modelling menu



R E S U L T S
Variable:
Minimum :
r iroum :

Pairs

1 13
2 35
3 39
4 26
5 25
6 19
7 14
8 9
9 6
10 4
11
12

LN (MIREX)
1.872

' 7.863

Avg Distance

163.124
.-•• ' 301.688

490.563
691.035
906.338
1110.302
1298.462
1529.955
1673.179
1858.211

Estimator
Total Pairs

Estimate

3.257
3.620
3.489
3.136
2.915
3.631
2.585
4.722
.772

2.611

Direction .000
: Variogram Tolerance 90.000
i 190 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uaviogran for LN <MIREX>

5.

4.

c
i.

J 2. •

1.

e.
400. 800. 1200.

Distance

1600.

P a r a n e t e r s

File :fllSS.pcf

Pairs : 198

Direct. :
To I . :
MaxBand :

.888
98.888

n/a

LN (HIREX) Linits

Hininun:
Haxinun:

Mean
Var

1.872
7.863

5.579
3.1114

2000.



— M O D E L
Pairs Avg Distance

1
_

5
6
7

9
10
11
12
13
14
15
16
17

13
35
39
26
25
19
14

6
4

163.124
301.688
490.563
691.035
906.338
1110.302
1298.462
*1 C *> ft rt C C1529 . 955
1673.179
1858.211

Value
3.257
3.620
3.489
3.136
2.915
3.631
2.585
4 *7 **» O. 722
.772

2.611

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.000

Value

2.500

Range

400.000

Model Plot Options Quit
Plot the variogram and Model



Variable :TOC
Minimum :

cimum :

O P T I O N S

.920E+04

.770E+05

Pair File
Min. Distance
Max. Distance

AlSS.pcf
92.4
.198E+04

T^i yoo ̂  i nnU.L£ CJ^CAwIl

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

.000
90.000

MAX

.000
1978.814
300.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

300.000
600.000
900.000
1200.000
1500.000
1 o n A ft ft ft.loUU » UUU
2100.000

Lag

13
14
15
16
17
1 QJ.O

19
20
21
22
23
24

Distance

—̂,-'

Direction New Lags Change Lags Post Plot Execute Quit
Compute results - display graphics and modelling menu



R E S U L T S
Variable: TOC
Minimum :

:imum :

Pairs Avg

1 30
2 57
3 37
4 33
5 16
6 13
7 4
8
9
10
11
12

9200.000 Estimator
77000.000 Total Pairs

Distance Estimate

211.500271871300.000
446.783346298300.000
737.370301129800.000
1043.588209573900.000
1316.112423715000.000
1609.950341860000.000
1858.211319495000.000

Direction .000
: Variogram Tolerance 90.000
: 190 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



.5000C+09-

.4000C+09

.3000E+09

=> .2000E+09

.1000E+09

.0000E+00
0.

For TOC

400. 800. 1200

Distance

1600.

P a r a n e t e r s

File ifllSS.pcf

Pairs : 190

Direct. :
To I. :
HaxBand :

TOC Linits

Mininun:
Maxinun :

Mean :
Var. :

.888
98.888

n/a

9288.888
77888.888

36868.888
.29227E+89

2000,



M O D E L

1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
30
57
37
33
16
13
4

Avg Dist
211
446
737
1043
1316
1609
1858

ance
.500
.783
.370
.588
.112
.950
..211

Va
271871300.
346298300.
301129800.
209573900.
423715000.
341860000.
319495000.

lue
000
000
000
000
000
000
000

Pairs Avg
18
19
20
21
22
23
24

Model

Type

Spherical

Distance Value

Nugget :250000000.000

Sill Range

90000000.000 600.000

Model Plot Options Quit
Plot the variogram and Model



AREA 2

VARIOGRAM ANALYSIS
(DIRECTIONAL)



Variable LN (MIREX)
Minimum : -.330

cimum : 8.80

O P T I O N S
Pair File
Min. Distance
Max. Distance

a2ss.pcf
30.7
.117E+04

T\ * Tr&f*̂  1 ̂*\T̂ui£ec^ion

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

20.000
30.000

MAX

.000
1172.291
250.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

250.000
500.000
750.000
1000.000
1250.000

Lag

13
14
15
16
17
1 ftxo
19
20
21
22
23
24

Distance

,̂

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Va
Mi

-

-

1
2
3
4
5
6
7
8
9
10
11
12

riable:
nimxra :
:imum :

Pairs

36
53
51
30
6

LN (MIREX)
-.330
8.802

Avg Distance

187.517
391.398
611.739
854.167
1067.755

Estimator
Total Pairs

Estimate

6.023
4.528
4.903
5.621
3.115

Direction 20.000
: Variogram Tolerance 30.000
: 176 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uario^ran For LN CHIREX>

8.

£

*
O

4. -

2. -

o.
200. 400. 600. 800.

Distance

P a r a m e t e r s

File :a2ss.pcf

Pairs : 176

Direct.:
To I. :
MaxBand:

28.808
38.668

n/a

LN (MIREX) Linits

Hininun:
Maxinun:

Mean
far.

1000. 1200.

~. 338
8.882

3.549
4.6179



Pairs
1 36

53
51
30

5 6
6
7

9
10
11
12
13
14
15
16
17

MU.ur.Jj
Avg Distance Value

187.517 6.023
391.398 4.528
611.739 4.903
854.167 5.621
1067.755 3.115

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.250

Value

3.500

Range

400.000

Model Plot Options Quit
Plot the variogram and Model



O P T I O N S
Variable LN (MIREX)
Minimum : -.330

imum : 8.80

Lag

1
Direction : 110.000 2
Tolerance : 30.000 3
Max Bandwidth: MAX 4

5
^--_^.m__u_ — — -r,r._______ __ fi

7
Lag Spacing 8

9
Minimum : .000 10
Maximum : 1172.291 11
Increment : 150.000 12

Pair File
Min. Distance
Max. Distance

Distance Lag

150.000 13
300.000 „, ' 14
450.000 15
600.000 16
750.000 17
onnnnn IQ9UU.UUU -LO

1050.000 19
1200.000 20

21
22
23
24

a2ss.pcf
30.7
.117E+04

Distance

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable
Minimum

:imum

Pairs

1 13
2 13
3 14
4 9
5 2
6 1
7
8
9
10
11
12

LN (MIREX)
-.330
8.802

Avg Distance

93.254
216.844
386.387
492.881
662.088
798.951

Direction : 110.000
Estimator : Variogram Tolerance : 30.000
Total Pairs : 52 Bandwidth : n/a

Estimate

4.163
2.724
4.200
1.852
3.473
.484

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uariosrran for LN <MIREX)

5. -

4. •

5
fc 3.
0

1 2.

I. -

e. •
e

* j***"̂  Tt

•̂  x

X

*

M

ise. see. 450. 600. 750. so

P a r

File

Pairs

Direct.
To I.
MaxBand

a n e t e r s

:a2ss.pcf

52

: 110.880
: 30.000
: n/a

LN (MIREX) Lin its

Mininun
Max i nun

Mean
Mar.

9.

Distance

: -.338
8.862

: 3.549
: 4.6179



1
^

••

5
6
7
8
9
10
11
12
13
14
15
16
17

Pairs
13
13
14
9
2
1

Avg Distance
93.254
216.844
386.387
492.881
662.088
798.951

M O U JS lj
Value
4.163
2.724
4.200
1.852
3.473
.484

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.250

Value

3.500

Range

400.000

Model Plot Options Quit
Plot the variogram and Model



0 P T I .O N S
Variable :TOC
Minimum : . 130E+05

-» imum : . 510E+05

Lag

1
Direction : 20.000 2^
Tolerance : 30.000 3
Max Bandwidth: MAX 4

5

7
Lag Spacing 8

9
Minimum : .000 10
Maximum : 1172.291 11
Increment : 150.000 12

Pair File ;
Min. Distance •
Max. Distance

Distance Lag

150.000 13
300.000 14
450.000 15
600.000 16
750.000 17
A f\ f\ f\f\f\ 1 Q

1050.000 19
1200.000 20

21
22
23
24

• a2ss.pcf
30.7
.117E+04

Distance

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable:
Mi nimum :

imum :

Pairs

1 7
2 36
3 34
4 36
5 27
6 20
7 13
8 3
9
10
11
12

TOC Direction 20.000
13000.000 Estimator : Variogram Tolerance 30.000
51000.000 Total Pairs : 176 Bandwidth n/a

Avg Distance Estimate

102.202 10285710.000
220.633 20333330.000
387.006 25529410.000
526.106 59152770.000
664.340 33425920.000
811.649 41900000.000
961.111 32230770.000
1101.376 29833330.000

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uart ogr*M for* TOC

P a r

60000000. •

50000000. •

£ 40000000 . •
s.
o
••* 30000000 . •
S.
»
20000000. •

10000000. •

0.

X

^̂ """~~ *
ŝ

/ * x
S X

.r

/ *

j*

/
/

/
/

i i i i i

File

Pairs

Direct.
To I.
MaxBand

a n e t e r s

:a2ss.pcf

: 176

: 28.688
: 38.686
: n/a

TOC Lin its

Mininun
Max i nun

Mean
Uar.

0. 200. 400. 600. 800. 1000. 120O.

Distance

: 13688.888
: 51686.688

: 23528.666
: .58G58E+88



M O D E L

1

«»
5
6
7

9
10
11
12
13
14
15
16
17

Pairs
7

36
34
36
27
20
13

Avg Distance
102.202
220.633
387.006
526.106
664.340
811.649
961.111

1 1 f\ 1 1 "7 £1101 . 376

Value
10285710.000
20333330.000
25529410.000
59152770.000
33425920.000
41900000.000
32230770.000
OQQTOOOrt f\/\f\29833330.000

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 40000000.000

Value

2500000.000

Range

700.000

Model Plot Options Quit
Plot the variogram and Model



O P T I O N S
Variable :TOC
Minimum :

imum : -

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

.130E+05

.510E+05

110.000
30.000

MAX

.000
1172.291
150.000

Lag

1
2
3
4
5
6
7
8
9
10
11
12

Pair File
Min. Distance
Max. Distance

Distance Lag

150.000
300.000
450.000
600.000
750.000
900.000
1050.000
1200.000

13
14
15
16
17
18
19
20
21
22
23
24

a2ss.pcf
30.7
.117E+04

Distance

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable
M1' nimum

imum

Pairs

1 13
2 13
3 14
4 9
5 2
6 1
7
8
9
10
11
12

TOC
13000.000 Estimator
51000.000 Total Pairs

Avg Distance Estimate

93.254 36923080.000
216.844 78038450.000
386.387126964300.000
492.881126500000.000
662.088242500000.000
798.951450000000.000

Direction lio.ooo
: Variogram Tolerance 30.000
: 52 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



for TOC

.5000E+09•

.4000E+09 •

C

.3000E+09
o
•f*

.2000E+09

.1000E+09

.0000E+00
150. 300. 450. 600. 750.

P a r a n e t e r s

File raZss.pcf

Pairs : 52

Direct.:
To I. :
MaxBand:

TOC Linits

Hiniriun :
Maxinun :

Mean :
Uar. :

119.080
30.080

n/a

13000.000
51000.080

23520.000
. 58658E*08

900.

Distance



Pairs Avg Distance Value
1 13 93.254 36923080.000

13 216.844 78038450.000
14 386.387 126964300.000

« 9 492.881 126500000.000
5 2 662.088 242500000.000
6 1 798.951 450000000.000
7

9
10
11
12
13
14
15
16
17

j B j_, .
Pairs Avg Distance Value

18
19
20
21
22
23
24

Model
Nugget : 2500000.000

Type Sill Range

Spherical 40000000.000 700.000

Model Plot Options Quit
Plot the variogram and Model



AREAS

VARIOGRAM ANALYSIS
(DIRECTIONAL)



Variable LN (MIREX)
Minimum : 1.43
V mum : 6.01

O P T I O N S
Pair File
Min. Distance
Max. Distance

a3ss.pcf
31.9
.194E+04

r*4* i f^nU* WXUI*

.ction :
ranee :
Bandwidth:

Spacing

mum :
mum :
ement :

.- 140.000
30.000

MAX

.000
1937.372
300.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

300.000
600.000
900.000
1200.000
1500.000
i o f\ r\ r\ A f\loQU * QUO
2100.000

Lag Distance

13
14
15
16
17
1 QJ.O

19
20
21
22
23
24

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable:
Minimum :
T •imum :

Pairs

1 2
2 6
3 13
4 5
5 5
6 2
7 2
8
9
10
11
12

LN (MIREX)
1.433
6.009

Avg Distance

151.638
449.620
743.011
1021.212
1336.411
1660.739
1874.020

Direction 140.000
Estimator : Variogram Tolerance 30.000
Total Pairs : - 35 Bandwidth n/a

Estimate

1.966
1.048 „
1.386
1.462
1.813
1.886
1.372

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Variogra* For LN <MIREX>

2.0 •

1.6

C

* A- 2
o
•H

J .8

.4

.0 •
0

X
*

X

^ — *J^* *

yS\

/

400. 800. 1200. 1600. 20e

P a r a n e t e r s

File :a3ss.pcf

Pairs : 35

Direct. :
To I. :
MaxBand :

LN (MI REX)

Mininun :
Haxinun :

Mean :
Uar. :

)0.

Distance

140.088
38.808

n/a

Linits

1.433
6.009

3.344
1.3756

\



1

~m

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
2
6
13
5
5
2
2

Avg Distance
151.638
449.620
743.011
1021.212
1336.411
1660.739
1874.020

Value
1.966
1.048
1.386
1.462
1.813
1.886
1.372

Pairs Avg Distance Value
18
19
20
21
22
23
24

Model
Nugget : .500

Type Sill Range

Spherical 1.000 1000.000

Model Plot Options Quit
Plot the variogram and Model



Variable LN (MIREX)
Minimum : 1.43

cimura : 6.01

O P T I O N S
Pair File
Min. Distance
Max. Distance

a3ss.pcf
31.9
.194E+04

.
rec

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

50.000
30.000

MAX

.000
1937.372
300.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

300.000
600.000
900.000
1200.000
1500.000
i o f\ n n A nloUu . UUU
2100.000

Lag Distance

13
14
15
16
17
i aJ.O

19
20
21
22
23
24

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable:
Minimum :
V Lmum :

/airs

1 1
2 6
3 10
4 7
5 3
6 2
7
8
9
10
11
12

LN (MIREX)
1.433
6.009

Avg Distance

204.377
485.612
735.276
1012.804
1327.813
1543.191

Estimator
Total Pairs

Estimate

.000

.608
2.048
1.164
.278
.151

Direction 50.000
: Variogram Tolerance 30.000
: 29 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uario<rrati for LN < M I R E X >

2.4

2.8 •

J 1.6
S.
0
- 1.2

»
.8 -

.4

.8 •
8

X

sS"̂  X

S^
jr

.s' m

X
K

488. 888. 1288. 16C

P a r a n e t e r s

File :a3ss.pcf

Pairs :

Direct. :
To I. :
MaxBand :

LN (MI REX)

Mininun :
Max i nun :

Mean :
Uar .

)8.

Distance

29

58.888
38.888

in/a

Linits

1.433
6.889

3.344
1.3756



M O D E L

1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
1
6
10
7
3
2

Avg Distance
204.377
485.612
735.276
1012.804
1327.813
1543.191

Value
.000
.608

2.048
1.164
.278
.151

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.000

Value

.500

Range

1000.000

Model Plot Options Quit
Plot the variogram and Model



Variable :TOC
Minimum :

:intxra :

O P T I O N S

.100E+05

.530E+05

Pair File
Min. Distance
Max. Distance

a3ss.pcf
31.9
.194E+04

T\4 **or̂ ^ T rtnL/XXTcwL..L.tjn

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

140.000
30.000

MAX

.000
1937.372
300.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

300.000
600.000
900.000
1200.000
1500.000
^ o f\ f\ r\ A f\180U . OOO

2100.000

Lag Distance

13
14
15
16
17
^ Qlo
19
20
21
22
23
24

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable:
Minimum :
J imum :

Pairs

1 2
2 6
3 13
4 5
5 5
6 2
7 2
8
9
10
11
12

TOC Direction : 140.000
10000.000 Estimator : Variogram Tolerance : 30.000
53000.000 Total Pairs : 35 Bandwidth : n/a

Avg Distance Estimate

151.638 2250000.000
449.620 70166660.000
743.011186769200.000
1021.212305900000.000
1336.411171800000.000
1660.739108250000.000
1874.020141250000.000

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance

r
i



UariograM for TOC

.4880E+09 -

.3000E+09 •
4
81
0
1 . 2000 E +09
*

. 1000E+09 -

.0080E+00
e

X

^̂ ~̂ ~~̂
m ,f̂
S *

s *
/ *

r̂
408. 800. 1280. 1680. 20 €

P a r a n

V

e t e r s

Fi le :a3ss.pcf

Pairs :

Direct. :
To I. :
MaxBand :

TOC Lin its

Mininun :
Max i nun :

Mean :
Uar. :

)0.

Distance

35

140.808
30.000

n/a

10000.000
53000.000

24933.338
.12588E+89



M O D E L

1

5
6
7
8
9
10
11
12
13
14
15
16
17

Pairs
2
6
13
5
5
2
2

Avg Distance
151.638
449.620
743.011
1021.212
1336.411
1660.739
1874.020

Value
2250000.000
70166660.000
186769200.000
305900000.000
171800000.000
108250000.000
141250000.000

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Gaussian . 2500000E+09

Value

.000

Range

1250.000

Model Plot Options Quit
Plot the variogram and Model



O P T I O N S
Variable :TOC
Minimum : . 100E+05
.X imura : . 530E+05

Lag

1
Direction 50.000 2
Tolerance 30.000 3
Max Bandwidth MAX 4

5

7
Lag Spacing 8

9
Minimum : .000 10
Maximum : 1937.372 11
Increment : 300.000 12

Pair File
Min. Distance
Max. Distance -

Distance Lag

300.000 13
600.000 14
900.000 15
1200.000 16
1500.000 17
i 0 nn nnn 1 QXoUU.UUU J.O

2100.000 19
20
21
22
23
24

aSss.pcf
31.9
.194E+04

Distance

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable
Minimum
T

1
2
3
4
5
6
7
8
9
10
11
12

•imuro

Pairs

1
6
10
7
3
2

TOC
10000.000
53000.000

Avg Distance

Direction 50.000
Estimator : Variogram Tolerance 30.000
Total Pairs : 29 Bandwidth n/a

Estimate

204.377 18000000.000
485.612 30000000.000
735.276 80100000.000
1012.804 83571430.000
1327.813 53500000.000
1543.191172250000.000

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uariogran For TOG

*********H

*********

*
9
O
«*
(.

*********

80008890 .

40080800.

8.
0 400 . 800 . 1200 .

Di stance

P a r a m e t e r s

Fi le :a3ss.pcf

Pairs : 29

Direct.:
To I. :
MaxBand:

TOO Linits

Mininun :
Maxinun:

Mean
Uar.

1600.

58.889
38.888

n/a

18888.888
53888.888

24933.338
.12588E+B9



M O D E L

1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
1
6
10
7
3
2

Avg Distance
204.377
485.612
735.276
1012.804
1327.813
1543.191

Value
18000000.000
30000000.000
80100000.000
83571430.000
53500000.000
172250000.000

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Gaussian .2500000E+09

Value

.000

Range

1250.000

Model Plot Options Quit
Plot the variogram and Model



AREAS

VARIOGRAM ANALYSIS
(DIRECTIONAL)



O P T I O N S
Variable LN (MIREX)
Minimum : 1.87
* imum : 7.86

Lag

1
Direction : 90.000 2
Tolerance : 30.000 3
Max Bandwidth: MAX 4

5
f•— —— « _ _ _ _ u

7
Lag Spacing 8

9
Minimum : .000 10
Maximum : 1978.814 11
Increment : 350.000 12

Pair File
Min. Distance
Max. Distance

Distance Lag

350.000 13
700.000 14
1050.000 15
1400.000 16
1750.000 17
oinnnnn IP

19
20
21
22
23
24

AlSS.pcf
92.4
.198E+04

Distance

.-

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable:
Minimum :

_ »

1
2
3
4
5
6
7
8
9
10
11
12

iroum :

Pairs

20
38
35
29
14
5

LN (MIREX)
1.872
7.863

Avg Distance

239.551
535.701
874.774
1211.553
1574.689
1839.173

Direction : 90.000
Estimator : Variogram Tolerance : 30.000
Total Pairs : 141 Bandwidth : n/a

Estimate

2.448
3.686
2.504
3.109
3.341
2.160

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uario«jr*M for LN <MIREX)

*

»
O
ft

3.

2.

1.

e.
e. 400. 800. 1200

Distance

1600.

P a r a n e t e r s

File :filSS.pcf

Pairs : 141

Direct. :
To I. :
MaxBand:

90.808
38.880

n/a

LN (HIREX) Linits

Mininun:
Maxinun:

Mean
Uar.

1.872
7.863

5.579
3.1114

2000.



M O D E L

1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
20
38
35
29
14
5

Avg Distance
239.551
535.701
874.774
1211.553
1574.689
1839.173

Value
2.448
3.686
2.504
3.109
3.341
2.160

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.000

Value

2.000

Range

700.000

Model Plot Options Quit
Plot the variogram and Model



O P T I O N S
Variable LN (MIREX)
Minimum : 1.87
_V imum : 7.86

Lag

1
Direction : .000 2
Tolerance : 30.000 3
Max Bandwidth: MAX 4

5

7 -
Lag Spacing 8

9
Minimum : .000 10
Maximum : 1978.814 11
Increment : 100.000 12

Pair File
Min. Distance
Max. Distance

Distance Lag

100.000 13
200.000 14
300.000 15
400.000 16
500.000 17
er\f\ f\nr\ IPDUU.UUU J.O

700.000 19
800.000 20
900.000 21
1000.000 22
1100.000 23
1200.000 24

: AlSS.pcf
: 92.4
: .198E+04

Distance

1300.000
1400.000
1500.000
1600.000
1700.000
1800 OOO
1900.000
2000.000

Direction New Lags Change Lags Post Plot Execute Quit
Compute results - display graphics and modelling menu



R E S U L T S
Variable
Minimum
? ximum

Pairs

1 1
2 5
3 4
4 5
5 5
6 2
7
8
9
10
11
12

LN (MIREX)
1.872
7.863

Avg Distance

92.358
166.108
274.886
344.490
442.135
557.456

Estimator
Total Pairs

Estimate

.977
4.342
5.385
4.389
2.422
8.597

Direction .000
: Variogram Tolerance 30.000
: 22 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



UariograM for LN (MI REX >

9.0 •

7.5 -

* 6.0-

Oi
o
•£ 4.5

»
3.0

1.5

.0
0

X

IK

X *

^ ' ~~ ~~*

X

100. 200. 300. 400. 500. 60

P a r a n e t e

File tftlSS.pcf

Pairs :

Direct. :
To I . : 38
MaxBand :

LN (MI REX) Lin its

Mininun: 1
Max i nun: 7

Mean : 5
Uar . 3 .

0.

Distance

r s

22

.888

.888
n/a

.872

.863

.579
1114



M O D E L

1

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
1
5
4
5
5
2

Avg Distance
92.358
166.108
274.886
344.490
442.135
557.456

Value
.977

4.342
5.385
4.389
2.422
8.597

Pairs Avg Distance
18
19
20
21
22
23
24

Model
Nugget :

Type Sill

Spherical 1.000

Value

2.000

Range

700.000

Model Plot Options Quit
Plot the variogram and Model



Variable :TOC
Minimum :
J :imum :

O P T I O N S

.920E+04

.770E+05

Pair File
Min. Distance
Max. Distance

AlSS.pcf
92.4
.198E+04

^X * VÂ 4* 1 ̂ V̂%Direction

Direction :
Tolerance :
Max Bandwidth:

Lag Spacing

Minimum :
Maximum :
Increment :

.„• " 90.000
30.000

MAX

.000
1978.814
400.000

Lag

1
2
3
4
5

7
8
9
10
11
12

Distance

400.000
800.000
1200.000
1600.000
2000.000

Lag Distance

13
14
15
16
17
1 ftJ. O

19
20
21
22
23
24

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable:
Minimum :
t

1
2
3
4
5
6
7
8
9
10
11
12

:imum :

Pairs

25
42
41
23
10

TOC
9200.000
77000.000

Avg Distance

Direction : 90.000
Estimator : Variogram Tolerance : 30.000
Total Pairs : • 141 Bandwidth : n/a

Estimate

267.238291645600.000
598.966342682400.000 ...
997.166222538600.000
1389.047429342600.000
1747.191262672000.000

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uariogran for TOC

.5000E+09•

.4000E+09

£

*o
ft

.3000E+09

.2000E+09

1000E+09

.O000E+00
0. 400 . 800 . 1200 .

Di stance

1600.

P a r a n e t e r s

File rfllSS.pcf

Pairs : 141

Direct. :
To I. :
MaxBand:

TOC Linits

Mininun :
Maxinun :

90.080
38.068

n/a

Mean
Mar.

2000.

9208.888
77000.800

36860.888
.29227E+09



1
_

5
6
7

9
10
11
12
13
14
15
16
17

Pairs
25
42
41
23
10

n u i
Avg Distance Value

267.238 291645600.000
598.966 342682400.000
997.166 222538600.000
1389.047 429342600.000
1747.191 262672000.000

i £, Ll

Pairs Avg
18
19
20
21
22
23
24

Model

Type

Spherical

Distance Value

-

Nugget :225000000. 000

Sill Range

1100000E+09 600.000

Model Plot Options Quit
Plot the variogram and Model



O P T I O N S
Variable :TOC
Minimum : .920E+04
J imum : .770E+05

Lag

1
Direction .000 2
Tolerance 30.000 3
Max Bandwidth MAX 4

5

7
Lag Spacing 8

9
Minimum : .000 10
Maximum : 1978.814 11
Increment : 100.000 12

Pair File
Min. Distance
Max. Distance

Distance Lag

100.000 13
200.000 14
300.000 15
400.000 16
500.000 17
<r nn n n n IQOUU • UUU ±O

700.000 19
800.000 20
900.000 21
1000.000 22
1100.000 23
1200.000 24

AlSS.pcf
92.4
.198E+04

Distance

1300.000
1400.000
1500.000
1600.000
1700.000
i son nnn
1900.000
2000.000

Direction New Lags Change Lags Post Plot Execute Quit
Specify pair orientation (selection) criteria



R E S U L T S
Variable
Mi nimum
» imum

Pairs

1 1
2 5
3 4
4 5
5 5
6 2
7
8
9
10
11
12

TOC
9200.000 Estimator
77000.000 Total Pairs

Avg Distance Estimate

92.358 60500000.000
-166.108181500000.000
274.886423375000.000
344.490311400000.000
442.135728599900.000
557.456246500000.000

Direction .000
: Variogram Tolerance 30.000
: 22 Bandwidth n/a

Pairs Avg Distance Estimate

13
14
15
16
17
18
19
20
21
22
23
24

Type Plot Box Plot Lag Results Model Quit
Plot the selected estimator vs. average distance



Uari osrraM for TOC

.8000E+09-

<

»
o

.6000E+09

'£ .4000E+09

.2000E+09

.0000E+00
iee. 200. 308. 400. 500

P a r a n e t e r s

File rfllSS.pcf

Pairs : 22

Direct.:
To I. :
MaxBand:

TOC Linits

Hininurt:
Haxinun:

.888
38.808

n/a

Mean
Uar.

9288.888
77888.888

36868.888
.29227E+B9

600.

Distance



M O D E L

1

-w

5
6
7
8
9
10
11
12
13
14
15
16
17

Pairs
1
5
4
5
5
2

Avg Distance
92.358
166.108
274.886
344.490
442.135
557.456

Value
60500000.000
181500000.000
423375000.000
311400000.000
728599900.000
246500000.000

Pairs Avg
18
19
20
21
22
23
24

Model

Type

Spherical

Distance Value

Nugget :225000000.000

Sill Range

1100000E+09 600.000

Model Plot Options Quit
Plot the variogram and Model



APPENDIX 7

CROSS-VALIDATION SUPPORTING DOCUMENTS



AREA 2

(OMNIDIRECTIONAL)



- - U F T JL U W :> ~- •

Data File : c:\geoeas\mflbc\data\a2ss.prn

ariable: EASTING
i Variable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 400.000 Num. sectors : 1
R Minor : 400.000 Max pts/sector: 8
Angle : .000 _ Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Nugget: 4.000 Global Mean:

Sill Major Range Minor Range Ellipse
1.000 400.000 400.000
.000 .000 .000
.000 .000 .000
.000 .000 .000

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File
_v triable

ariable
.ging

Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mfll
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

-.330
2.380
2.918
3.886
8.802

25
3.549
2.193

x:\data\a2si

)

Estimate

2.080
3.049
3.676
3.988
4.967

25
3.766
.803

i.prn

# Data used
/ Missing data

Difference

-5.037
-.962
.201

1.109
4.223

25
.216

2.389

;
j

Kriging Std

2.204
2.229
2.263
2.323
2.588

25
2.299
.099

25
0

Zscore

-2.280
-.386
.087
.460

1.860

25
.085

1.056

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



<f

u
•0
«
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9.

6.

3.

0.

-3.
-3.

Scatter Plot
Cross Validat ion for LN <MIREX>
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+ +
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e. 3.

LN (MIREX)
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— . _ U f 1 A U M £> — — —

Data File : c:\geoeas\mflbc\data\a2ss.prn

iriable: EASTING
* Variable: NORTHING
Kriging : TOC
Log option: Off

Kriging Type: Ordinary

Search Ellipse Parameters
Distance type : Euclidean

R Major : 600.000 Num. sectors : 1
R Minor : 600.000 Max pts/sector: 8
Angle : .000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: 25000000.000

Type Sill Major Range
1 Spherical 50000000.000 600.000
2 .000 .000
3 .000 .000
4 .000 .000

Global Mean:

Minor Range Ellipse
600.000

.000

.000

.000

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E,S U L T S

Data File
* Tariable

'ariable
. .iging
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\a2ss.prn
: EASTING
: NORTHING
: TOG
: Ordinary

Variable

13000.000
18000.000
24000.000
26000.000
51000.000

25
23520.000
7816.223

.Estimate

17514.900
20410.090
22515.190
24213.810
34059.670

25
23392.120
4040.335

# Data used
f Missing data

Difference

-24089.080
-3786.193
-960.287
3285.836
9845.906

25
-127.876
6944.600

•
•

•
•

Kr iging Std

6127.452
6355.625
6597.343
7373.842
9118.138

25
7032.388
829.987

25
0

Zscore

-3.267
-.581
-.127
.515

1.306

25
-.010
.977

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



68008.

50800 .

<t

•* 40000 .
*
M

30O00 •

20000.

10000.

Scatter Plot
Cross Validation for TOG

10000. 20000. 30000. 40000. 50000. 60000,

TOG



AREA 3

(OMNIDIRECTIONAL)



• O F T 1 0 W b

Data File : c:\geoeas\raflbc\data\a3ss.prn

ariable: EASTING
ariable: NORTHING

K-iging : MIREX
Log option: On

...

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters

R Major : 700.
R Minor : 700.
Angle :
Min Dist:

Nugget: .400

Sill Major Range
1.200 700.000
.000 .000
.000 .000
.000 .000

Distance type : Euclidean
000 Num. sectors :
000 Max pts/sector:
000 Min pts to use:
000 Empty sectors :

Global Mean:

Minor Range Ellipse
700.000

.000

.000

.000

1
8
1
0

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File :
_% ariable :

ariable :
. -ging :
Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mfll
EASTING
NORTHING
LN (MIREX
Ordinary

Variable ..

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

Dc\data\a3ss

)

Estimate

2.312
2.904
3.287
3.440
5.068

15
3.364
.613

».prn

f Data used
f Missing data

Difference

-2.569
-.875
.066
.590

2.301

15
.020

1.289

:
j

Kriging Std

.907
1.004
1.144
1.230
1.425

15
1.156
.156

15
0

Zscore

-2.335
-.962
.050
.534

2.011

15
.014

1.127

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



7.

Scatter* Plot
Cross Validation for LN <MIREX>
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O P T I O N S

Data File : c:\geoeas\mflbc\data\a3ss.prn

ariable: EASTING Search Ellipse Param
jc Variable: NORTHING
Kriging : TOC R Major : 700.
Log option: Off R Minor : 700.

Kriging Type: Ordinary Min Dist:

Variogram Model
Nugget: 40000000.000

Type Sill Major Range
1 Spherical 100000000.000 700.000
2 .000 .000
3 .000 .000
4 .000 .000

eters
Distance type : Euclidean

000 Num. sectors : 1
000 Max pts/sector: 8
000 Min pts to use: 1
000 Empty sectors : 0

Global Mean:

Minor Range Ellipse
700.000

.000

.000

.000

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File
*' 'triable

Variable
.ging

Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\a3ss.prn
: EASTING
: NORTHING
: TOC
: Ordinary

Variable

10000.000
16000.000
18000.000
30000.000
53000.000

15
24933.330
11609.520

Estimate

16072.590
18739.660
21828.070
30139.790
38204.180

15
25119.900
6734.547

/ Data used
f Missing data

Difference

-31171.930
-5337.336
-1283.051
3774.307
14204.180

15
186.568

11011.000

•
•

•
•

Kriging Std

8877.737
9651.138
10891.330
11580.830
13386.600

15
10983.440
1352.866

15
0

Zscore

-2.862
-.600
-.145
.293

1.354

15
-.000
.999

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



60000.

50000.

40000.•

M 30000.

•S
01

.? 20000.
S.
X

10000.•

0.

Scatter Plot
Cross Validation for TOC

X X I
T

0 . 10000.20000. 30000. 40000. 50000.60000.
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AREAS

(OMNIDIRECTIONAL)



O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

Variable: EASTING
. Variable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse

R Major :
R Minor :
Angle :
Min Dist:

Parameters
Distance type : Euclidean

400.000 Num. sectors : 1
400.000 Max pts/sector: 8

.000 Min pts.to use: 1

.000 Empty sectors : 0

Nugget: 2.500

Sill Major Range
1.000 400.000
.000 .000

Global Mean:

Minor Range
400.000

.000

Ellipse

.000

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L

Data File
ariable
triable

i .ging
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mfll
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

x:\data\als!

}

Estimate

4.224
5.137
5.533
5.791
6.778

20
5.575
.625

s.prn

# Data used
# Missing data

Difference

-2.720
-1.535
-.641
1.121
3.697

20
-.005
2.011

•

Kriging Std

1.910
1.934
1.959
2.054
2.261

20
2.000
.092

20
0

Zscore

-1.251
-.797
-.331
.573

1.887

20
-.009
1.002

Error Map Scatter Plot Histogram Write Examine Quit
Scatter plot of results



Scatter Plot
Cross Ualidation for LN <MIREX)
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O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

riable: EASTING
A triable: NORTHING
Kriging : TOC
Log option: Off

Kriging Type: Ordinary

Search Ellipse Parameters
Distance type : Euclidean

R Major : 600.000 Num. sectors : 1
R Minor : 600.000 Max pts/sector: 8
Angle : .000 Min pts to use: l
Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: 250000000.000

Type Sill Major Range
1 Spherical 90000000.000 600.000
2 .000 .000
3
4

Global Mean:

Minor Range Ellipse
600.000

.000

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File :
Variable :
"ariable :
*ging :

Type :

Minimum
25th *tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mf lbc\data\alss.prn
EASTING
NORTHING
TOG
Ordinary

Variable

9200.000
25000.000
32000.000
46000.000
77000.000

20
36860.000
17540.100

Estimate

27833.690
34111.340
38343.030
42727.190
47795. B70

20
38233.390
5163.607

# Data used
# Missing data

Difference

-33272.810
-14166.310
4715.656
14410.510
22795.870

20
1373.391
17005.390

•
•

•
•

Kriging Std

18117.670
18355.500
18503.240
18955.150
21585.840

20
18748.490
751.221

20
0

Zscore

-1.809
-.735
.254
.788

1.225

20
.066
.908

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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AREA 2

(DIRECTIONAL)



O P T I O N S

Data File : c:\geoeas\mflbc\data\a2ss.prn

'ariable: EASTING
ariable: NORTHING

Rriging : MIREX
Log option: On

Kriging Type: Ordinary

Search Ellipse Parameters

R Major :
R Minor :
Angle :
Min Dist:

400.000
300.000
20.000

.000

Distance type :
Num. sectors :
Max pts/sector:
Min pts to use:
Empty sectors :

Euclidean
1
8
1
0

Variogram Model

Type
1 Spherical
2
3
4

Nugget:

Sill
1.250

.000

.000

3.500 Global Mean:

Major Range
400.000

.000

.000

Minor Range
300.000

.000

.000

Ellipse Angle
20.000

Type Search Model Execute
Specify variogram model

Debug Quit



s u
Data File

ariable
'ariable

Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\a2ss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

-.330
2.380
2.918
3.886
8.802

25
3.549
2.193

}

Estimate

1.968
3.121
3.612
4.038
5.013

25
3.692
.788

f Data used
# Missing data

Difference

-4.902
-.940
.007
.962

4.099

25
.143

2.335

:

Kriging Std

2.096
2.141
2.188
2.291
2.668

25
2.242
.140

25
0

Zscore

-2.327
-.387
.003
.455

1.861

25
.054

1.070

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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•*»

c

*
W

6. •

3. •

e.

-3.

Scatter- Plot
Cross Validation for LN (MlREX)

-3.

I-

e. 3.
LN <MIREX)

6.



O P T 1. U N ti

Data File : c:\geoeas\mflbc\data\a2ss.prn

'ariable: EASTING
ariable: NORTHING

Kriging : TOC
Log option: Off

Kriging Type: Ordinary

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 400.000 Max pts/sector: 8
Angle ._.-r 20.000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: 2500000.000

Type Sill Major Range
1 Spherical 40000000.000 700.000
2
3 .000 .000
4 .000 .000

Global Mean:

Minor Range
400.000

.000

.000

Ellipse Angle
20.000

Type Search Model Execute Debug Quit
Begin kriging the sample values



R E S U L T S

Data Pile :
-•v ariable :

ariable :
. ging :
Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c:\geoeas\mflbc\data\a2ss.prn
EASTING
NORTHING
TOC
Ordinary

Variable

13000.000
18000.000
24000.000
26000.000
51000.000

25
23520.000
7816.223

# Data used •
•

f Missing data :

Estimate

15355.530
18960.270
21948.610
25391.410
34561.760

25
23239.480
5099.558

Difference

-24141.470
-3389.383
-1616.338
3225.436
8797.730

25
-280.523
6891.358

.-Kriging Std

2988.052
3530.847
3839.648
5108.995
7259.480

25
4451.744
1169.315

25
0

Zscore

-4.725
-1.103
-.279
.952

2.243

25
-.030
1.502

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



eoooo.

soooo.

•- 40000.
•*»

u

30000.

20000.

10000.

Scatter Plot
Cross Ualidation For TOG

*' VX'"*S*\

H

leeee. 20000. 30000. 40000. 50000. 60000.

TOC



AREA 3

(DIRECTIONAL)



U i< T X U W o .

Data File : c:\geoeas\mflbc\data\a3ss.prn
f

ariable: EASTING
Y Variable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse

R Major :
R Minor :
Angle :
Min Dist:

Parameters
Distance type : Euclidean

1000.000 Num. sectors : 1
800.000 Max pts/sector: 8
140.000 Min pts to use: 1

.000 Empty sectors : 0

Nugget: .500

Sill Major Range
1.000 1000.000

.000 .000

.000 .000

Global Mean:

Minor Range
800.000

.000

.000

Ellipse
140

Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
triable
ariable

. -Aging
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\a3ss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

1

Estimate

2.392
3.069
3.254
3.401
4.838

15
3.351
.542

/ Data used :
# Missing data :

Difference Kriging

-2.573
-.921
.001 1.
.618 1.

2.071 1.

15
.007 1.

1.312

Std

935
986
063
129
274

15
090
103

15
0

Zscore

-2.435
-.850
.001
.582

1.882

15
.007

1.205

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



Scatter Plot
Cross Ualidat ion for LN <MIREX>

M

•«
01

1. 2. 3. 4. 5. 6.



O F T 1 U W t>

Data File : c:\geoeas\mflbc\data\a3ss.prn

triable: EASTING
. .ariable: NORTHING
Kriging : TOC
Log option: Off

Kriging Type: ordinary

Search Ellipse Parameters
Distance type : Euclidean

R Major : 1250.000 Num. sectors : 1
R Minor : 700.000 Max pts/sector: 8
Angle : 140.000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: .000

Type Sill Major Range
1 Gaussian 250000000.000 1250.000
2 .000 .000
3 .000 .000
4 .000 .000

Global Mean:

Minor Range
700.000

.000

.000

.000

Ellipse
140

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File :
ariable :
triable :

Kriging :
Type :

-

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mf Ibc\data\a3ss.prn
EASTING
NORTHING
TOC
Ordinary

Variable

10000.000
16000.000
18000.000
30000.000
53000.000

15
24933.330
11609.520

Estimate

13294.100
13792.870
17175.250
22245.480
54994.400

15
24264.440
12954.430

f Data used
f Missing data

Difference

-30940.030
-7426.312
-4207.130
4245.482
23896.460

15
-668.890
12578.400

:
j

Kriging Std

547.372
1245.959
5258.774
6953.395
10127.000

15
4969.703
3157.745

15
0

Zscore

-5.354
-3.377
-.733
2.475
4.544

15
.012

2.928

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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AREAS

(DIRECTIONAL)



- - O P T J. U W t>

Data File : c:\geoeas\mflbc\data\alss.prn

'ariable: EASTING
'ariable: NORTHING

tv^iging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 300.000 Max pts/sector: 8
Angle : 90.000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Nugget: 2.000 Global Mean:

Sill Major Range Minor Range Ellipse
1.000 700.000 300.000 90
.000 .000 .000
.000 .000 .000
.000 .000 .000

Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File
,-y 'ariable

ariable
. -ging
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\alss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

) f Data used :
f Missing data :

Estimate

4.239
5.275
5.720
6.083
6.691

20
5.700
.626

Difference

-3.625
-1.519
-.406
.766

3.767

20
.120

2.056

Kriging Std

1.676
1.723
1.759
1.813
1.902

20
1.776
.069

20
0

Zscore

-1.999
-.881
-.239
.417

2.163

20
.054

1.142

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



Scatter Plot
Cross Ualidation for LN <MIREX>
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Data File : c:\geoeas\mflbc\data\alss.prn

/ariable: EASTING
* Variable: NORTHING
Kriging : TOC
Log option: Off

Kriging Type: Ordinary

Search Ellipse Parameters
Distance type : Euclidean

R Major : 600.000 Num. sectors : 1
R Minor : 600.000 Max pts/sector: 8
Angle : -90.000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: 225000000.000 Global Mean:

Type Sill Major Range Minor Range Ellipse
1 Spherical 110000000.000 600.000 300.000 90
2 .000 .000 .000
3 .000 .000 .000
4 .000 .000 .000

Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File :
-v 'ariable :

ariable :
.ging :

Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mflbc\data\alss.prn
EASTING
NORTHING
TOC
Ordinary

Variable

9200.000
25000.000
32000.000
46000.000
77000.000

20
36860.000
17540.100

Estimate

28478.460
32850.530
37709.050
41476.850
50628.910

20
38399.680
5694.335

# Data used
# Missing data

Difference

-32158.050
-13521.540
5660.398
13924.750
25628.910

20
1539.684
17138.870

•
•

•
•

Kriging Std

17903.610
18335.920
18523.790
19009.750
21148.200

20
18766.120
706.355

20
0

Zscore

-1.754
-.698
.301
.758

1.354

20
.074
.917

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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APPENDIX 8

KRIGING SUPPORTING DOCUMENTS



AREA 2



K K l t a J S U f 1 J. U N &

Title: a2ss.grd - kriged estimates of data from a2ss

:a

Data File : a2ss.prn
Output File : a2-m-dir.grd

Polygon

Polygon File:
Sample Select: No

Type

Type of Kriging : Ordinary
Point or Block : Block 2x2

Grid Parameters

X
Variable : EASTING
Origin : 2446612.000
Spacing : 50.000
Number : 30

Search Parameters

Major Radius : 400.000
Minor Radius : 300.000
Ellipse Angle: 20.000

Distance Type: Euclidean

.prn

Y
NORTHING

468807.900
50.000

20

# Sectors :
Max in Sector:
Min. to use :

Empty Sectors:

1
16
8

0

Data Polygon Type Grid Search Variables/Models Title Execute Quit
This option invokes the Variables and Variogram Models screen



Variables and Models Selection
List

of
iriables Variable : InMirex Global Mean :

to
Krige

1 InMirex « Variogram Model Parameters
2 TOG - Nugget : 3.500
3
4 # Type Sill Value Major Range Minor Range Angle
5
6 1 Spherical 1.250 400.000 300.000 20.00
7
8 2
9
10 3

4

— -- — • • • — — —--

New Variable Edit Delete Quit
Select a variable and edit the variogram model parameters



Kriglno ovtimatam produord From data ftlo aZne.ard
Contours for xinMlrex

4N7GB.

4teeoa.
24463*2.

CASH NO



KrHglno «ctimat«B produced rrom data ftlo
Contourq for KSDlnMlrox

4N76B.

4Eeeae.
244PI12.

EAST1 NO



- K K J . G E U r J. J. <J W £>

Title: a2ss.grd - kriged estimates of data from a2ss

ta

Data File : a2ss.prn
Output File : a2-t-dir.grd

Polygon

Polygon File:
Sample Select: No

Type

Type of Kriging : Ordinary
Point or Block : Block 2x2

Grid Parameters

X
Variable : EASTING
Origin : 2446612.000
Spacing : 50.000
Number : 3 0

Search Parameters

Major Radius : 700.000
Minor Radius : 400.000
Ellipse Angle: 20.000

Distance Type: Euclidean

.prn

Y
NORTHING

468807.900
50.000

20

# Sectors :
Max in Sector:
Min. to use :

Empty Sectors:

1
16
8

0

Data Polygon Type Grid Search Variables/Models Title Execute Quit
This option invokes the Variables and Variogram Models screen



Variables and Models
List
of

riables Variable : TOC Global Mean : !
to
Krige

1 InMirex Variogram Model Parameters i
2 TOC « Nugget : 2500000.000 !

3
4 # Type Sill Value Major Range Minor Range Angle
5 |
6 1 Spherical 40000000.000 700.000 400.000 20.00 ,

8 2
9 I
10 3

4

New Variable Edit Delete Quit
Select a variable and edit the variogram model parameters



Krlglno estimate* produood from data ftlo aZae.flrd
Conboura for xTOC

244B»12.

EAST1NO



KHglno «&tfmota« produced rrom data ftlo o2oD.(jrd
Conboum for KStTTDC

4M7CB.

4eeeae.
244M12

EAST1 NO



AREAS



Title: a3ss.grd

a

K R I G E O P T I O N S

- kriged estimates of data from a3ss.prn
-̂ — i •• i . •̂  — !••!•!•••• —»—»—-^—.•...—— -»^— .••.— — • !• - ••

Grid Parameters

Data File : a3ss.prn
Output File : a3-m-dir.grd

Polygon

Polygon File:
Sample Select: No

Type

Type of Kriging : Ordinary
Point or Block : Block 2x2

Variable
Origin
Spacing
Number

X
EASTING
2459151.000

50.000
40

NORTHING
475051.600

50.000
40

Search Parameters

Major Radius :
Minor Radius :
Ellipse Angle:

1000.000 # Sectors : i
800.000 Max in Sector: 16
140.000 Min. to use : 8

Distance Type: Euclidean Empty Sectors:

Data Polygon Type Grid Search Variables/Models Title Execute Quit
This option invokes the Variables and Variogram Models screen



Variables and Models Selection
List
of

riables Variable : InMirex Global Mean :
to
Krige

1 InMirex « Variogram Model Parameters
2 TOC Nugget : .500
3
4 # Type Sill Value Major Range Minor Range Angle
5
6 1 Spherical 1.000 1000.000 800.000 140.00
7
8 2
9
10 3

4

New Variable Edit Delete Quit
Select a variable and edit the variogram model parameters



Kriglno ••timotM produovd rrom data fho a3a».{jrd
Conboura for ulnMlrox

477002.

4TCM2.

478702.

47EOC2.
24M161. 24M«0«. 24B0461. 24D1101.

CACTI NO



Kriglng estimate* produced rrom dota The
Contour* for KSOInMlrax

477002.

47M62.

47S7O2.

478O62.
24M161. 24MW01. 24KM&1. 24BHO1.

CASH NO



- K.KJ.C.JS U f T J. U H S> : —

Title: a3ss.grd - kriged estimates of data from a3ss

a

Data File : a3ss.prn
Output File : a3-t-dir.grd

Polygon

Polygon File:
Sample Select: No

Type

Type of Kriging : Ordinary
Point or Block : Block 2x2

Grid Parameters

X
Variable : EASTING
Origin : .̂2459151.000
Spacing : so.ooo
Number : 4 0

Search Parameters

Major Radius : 1250.000
Minor Radius : 700.000
Ellipse Angle: 140.000

Distance Type: Euclidean

.prn

Y
NORTHING

475051.600
50.000

40

f Sectors :
Max in Sector:
Min. to use :

Empty Sectors:

1
16
8

0

Data Polygon Type Grid Search Variables/Models Title Execute Quit
This option invokes the Variables and Variogram Models screen



Variables and Models Selection
List
of

iriables Variable : TOC Global Mean
to
Krige

1 InMirex Variogram Model Parameters
2 TOC « Nugget : -.000
3
4 # Type Sill Value Major Range Minor Range Angle
5
6 1 Gaussian 250000000.000 1250.000 700.000 140.00
7
8 2
9
10 3

4

New Variable Edit Delete Quit
Select a variable and edit the variogram model parameters



Kriglno aetlmotaa produced From data the o3«i>.grd
Contoura for »TOC

477002.

47*362.

476702. -

476062.
24M161. 24E49O1. 24EKM61. 24B11O1.

EAET1NO



Kriglno ctrtlmotao produced rrom dota Tho
Conboura for KSUTOC

477002.

47U62.

4767O2.

476062.
24E4161. 24E4C01 24B1101.

EAST1NO



AREAS



• - K K 1 G E U f T l U N

Title: alss.grd - kriged estimates of data

•.a

Data File : alss.prn
Output File : al-m-dir.grd

Polygon

Polygon File:
Sample Select: No

Type

Type of Kriging : Ordinary
Point or Block : Block 2x2

V,

from alss

Grid Parameters

X
Variable : EASTING
Origin : 2472462.000
Spacing : 50.000
Number : 2 0

Search Parameters

Major Radius : 700.000
Minor Radius : 300.000
Ellipse Angle: 90.000

Distance Type: Euclidean

.prn

Y
NORTHING

440760.500
50.000

50

# Sectors :
Max in Sector:
Min. to use :

Empty Sectors:

1
16
8

0

Data Polygon Type Grid Search Variables/Models Title Execute Quit
Enter parameters for the neighborhood search



Variables and Models Selection
List
of

_ riables Variable : InMirex Global Mean :
to
Krige

-_ , I _ . . _r ,^ in -I" ~ -IM. • -I-- - _ - T— _ --- i-i -._ —r _•. • _•_ _— • •_ I-M- - - i_ _ -»-

1 InMirex « Variogram Model Parameters
2 TOC Nugget : 2.000
3
4 # Type Sill Value Major Range Minor Range Angle
5
6 I Spherical 1.000 700.000 300.000 90.00
7
8 2
9
10 3

4

New Variable Edit Delete Quit
Select a variable and edit the variogram model parameters



Krlglng eetlmota* produced From <lobo tllo a 1
Contour* for xlnMlrex

443MI.

443611.

4421*1.

441611.

4414«1.

441111.

44O7I1.
2472443. 2473413.

EA5T1NO



Krlglno «ot)mat«a produced From daba ft IB al
Contour* for KSOlnMlrax

442M1.

442S11.

442141.

441011.

4414*1.

441 til.

44O741. i i i i i t i i i i i i i i i i i

24724*3. 2473413.

EAST! NO



Title: alss.grd

K R I G E O P T I O N S

- kriged estimates of data from alss.prn

Grid Parameters

Data File : alss.prn
Output File : al-t-dir.grd

Polygon

Polygon File:
Sample Select: No

Type

Type of Kriging : Ordinary
Point or Block : Block 2x2

Variable
Origin
Spacing
Number

X
EASTING
2472462.000

50.000
20

NORTHING
440760.500

50.000
50

Search Parameters

Major Radius :
Minor Radius :
Ellipse Angle:

600.000 # Sectors : 1
300.000 Max in Sector: 16
90.000 Min. to use : 8

Distance Type: Euclidean Empty Sectors:

Data Polygon Type Grid Search Variables/Models Title Execute Quit
This option invokes the Variables and Variogram Models screen



Variables and Models Selection
List
of

riables Variable : TOC Global Mean
to
Krige

"" —*" n_^«™-»^ __^_^_— ^^ ^_ — _.

1 InMirex Variogram Model Parameters
2 TOC « Nugget _: 225000000.000
3
4 # Type Sill Value Major Range Minor Range Angle
5
6 1 Spherical 110000000.000 600.000 300.000 90.00
7
8 2
9
10 3

4
- - • _ — - • -•

New Variable Edit Delete Quit
Select a variable and edit the variogram model parameters



Krlglne cpt/mot«« produced from dcba Itlo
Contour* for

44i211.

443M1.

4421*1.

441611.

441441.

441111.

440711.

J

24724*2. 2473413.

EASTING



Krlglno vntfmatw produced From data ftlo a1a».grd
Contour* for KSOTOC

442211.

442M1.

442611.

44ftlfl1.

441 fill.

441411.

441111.

440741.
24724W. 2473413.

EAST! NO



APPENDIX 9

SENSITIVITY ANALYSIS SUPPORTING DOCUMENTS



AREA 5



O P T I O N S

File : c:\geoeas\mflbc\data\alss.prn

riable:
Y variable:
Kriging :
Log option:

EASTING
NORTHING
MIREX
On

Kriging Type: Ordinary

Search Ellipse Parameters

R Major :
R Minor :
Angle :
Min Dist:

400.000
400.000

.000

.000

Distance type :
Num. sectors :
Max pts/sector:
Min pts to use:
Empty sectors :

Euclidean
1
8
1
0

Variogram Model

Type
1 Spherical
2
3
4

Nugget:

Sill
1.000
.000

2.500 Global Mean:

Major Range
400.000

.000

Minor Range
400.000

.000

.000

Ellipse Angle
.000
.000
.000
.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File
Y iriable

riable
X--ging
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\alss
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

)

Estimate

4.224
5.137
5.533
5.791
6.778

20
5.575
.625

.prn

f Data used
/ Missing data

Difference

-2.720
-1.535
-.641
1.121
3.697

20
-.005
2.011

•
•

•
•

Kriging Std

1.910
1.934
1.959
2.054
2.261

20
2.000
.092

20
0

Zscore

-1.251
-.797
-.331
.573

1.887

20
-.009
1.002

!

•

]
i
ii

i

.

—
Error Map Scatter Plot Histogram Write Examine Quit
Scatter plot of results



Scatter Plot
Cross Validation for LN <MIREX>
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O P T I O N S :

Data File : c:\geoeas\mflbc\data\alss.prn

ariable: EASTING Search Ellipse Parameters
* /ariable: NORTHING Distance type : Euclidean
Kriging : MIREX R Major : 400.000 Num. sectors : 1
Log option: On R Minor : 400.000 Max pts/sector: 8

Angle : .000 ., Min pts to use: 1
Kriging Type: Ordinary Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: 2.500 Global Mean:

Type Sill Major Range Minor Range Ellipse Angle
1 Exponent. 1.000 400.000 400.000 .000
2
3
4

Type Search Model Execute Debug Quit
Begin kriging the sample values



R E S U L T S

Data File :
* 'ariable :

ariable :

Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c:\geoeas\mfll
EASTING
NORTHING
LN (MIREX
Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

:>c\data\alss

'

Estimate

4.350
5.132
5.446
5.730
6.754

20
5.561
.606

i.prn

f Data used
/ Missing data

Difference

-2.727
-1.516
-.782
1.105
3.858

20
-.018
2.025

:

Kriging Std

1.935
1.961
1.977
2.054
2.257

20
2.018
.087

20
0

.- Zscore

-1.247
-.770
-.399
.558

1.967

20
-.013
1.001

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



8.
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. O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

triable: EASTING
viable: NORTHING

KTiging : MIREX
Log option: On

Kriging Type: Ordinary

Search Ellipse Parameters

R Major :
R Minor :
Angle :
Min Dist:

400.000
400.000

.000

.000

Distance type :
Num. sectors :
Max pts/sector:
Min pts to use:
Empty sectors :

Euclidean
1
8
1
0

Variogran Model

Type
1 Gaussian
2
3
4

Nugget:

Sill
1.000

2.500 Global Mean:

Major Range
400.000

Minor Range
400.000

Ellipse Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



RE S U L T S

Data File
,- Variable

Variable

Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std . Dev .

: c:\geoeas\mflbc\data\alss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

1

- Estimate

4.168
5.149
5.468
5.851
6.794

20
5.588
.640

# Data used
# Missing data

Difference

-2.715
-1.532
-.558
1.125
3.596

20
.008

2.000

*

Kriging Std

1.848
1.878
1.911
2.012
2.227

20
1.950
.097

20
0

Zscore

-1.298
-.829
-.297
.591

1.878

20
-.005
1.022

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



Scatter Plot
Cross Validation for LN <MIREX>
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O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

triable: EASTING Search Ellipse Parameters
. .ariable: NORTHING Distance type : Euclidean
Kriging : MIREX R Major : 400.000 Num. sectors : 1
Log option: On R Minor : 400.000 Max pts/sector: 8

Angle : .000 Min pts to use: l
Kriging Type: Ordinary Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: 1.250 Global Mean:

Type Sill Major Range Minor Range Ellipse Angle
1 Spherical 1.000 400.000 400.000 .000
2
3
4

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
-v ''ariable

'ariable
ging

Type

Minimum
25th *tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\aiss.prn
: EASTING
: NORTHING
: LN (MI REX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

)

Estimate

4.068
5.224
5.449
5.910
6.809

20
5.599
.671

f Data used
f Missing data

Difference

-2.710
-1.546
-.515
1.151
3.532

20
.019
1.999

:
:

Kriging Std

1.467
1.500
1.535
1.614
1.798

20
1.561
.084

20
0

Zscore

-1.688
-1.007
-.335
.759

2.376

20
-.002
1.275

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



Scatter Plot
Cross Ualidat ion for LN (MIREX)
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— O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

riable: EASTING Search Ellipse Parameters
iriable: NORTHING Distance type : Euclidean

Kriging : MIREX R Major : 400.000 Num. sectors : 1
Log option: On R Minor : 400.000 Max pts/sector: 8

— Angle : .000 Min pts to use: 1
Kriging Type: Ordinary Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: 5.000 Global Mean:

Type Sill Major Range Minor Range Ellipse Angle
1 Spherical 1.000 400.000 400.000 .000
2 .000
3 .000
4

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
-X \riable

vriable
1 jing
Type

Minimum
25th %tile
Median
75th ttile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\alss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

)

Estimate

4.337
5.127
5.461
5.715
6.757

20
5.557
.613

f Data used
# Missing data

... Difference

-2.727
-1.521
-.817
1.104
3.842

20
-.022
2.028

•
•

•
•

Kriging Std

2.553
2.596
2.608
2.713
2.977

20
2.665
.113

20
0

Zscore

-.947
-.585
-.314
.422

1.483

20
-.011
.759

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

triable: EASTING
\ ,ariable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Search Ellipse Parameters

R Major :
R Minor :
Angle :
Min Dist:

400.000
400.000

.000

.000

Distance type :
Num. sectors :
Max pts/sector:
Min pts to use:
Empty sectors :

Euclidean
1
8
1
0

Variogram Model
Nugget: 2.500 Global Mean:

1
2
3
4

Type
Spherical

Sill
.500
.000
.000
.000

Major Range
400.000

.000

Minor Range
400.000

.000

Ellipse Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
,y triable

triable
i. -ging
Type

.-

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mfll
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

x:\data\alss

)

Estimate

4.337
5.127
5.461
5.715
6.757

20
5.557
.613

s.prn

f Data used
/ Missing data

Difference

-2.727
-1.521
-.817
1.104
3.842

20
-.022
2.028

•
•

•
•

Kriging Std

1.805
1.836
1.844
1.918
2.105

20
1.884
.080

20
0

Zscore

-1.339
-.828
-.444
.596

2.097

20
-.016
1.074

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

Search Ellipse Parameterstriable: EASTING
ariable: NORTHING

tfriging : MIREX
Log option: On

Kriging Type: Ordinary

R Major :
R Minor :
Angle :
Min Dist:

Distance type : Euclidean
400.000 Num. sectors : 1
400.000 Max pts/sector: 8
' .000 Min pts to use: 1

.000 Empty sectors : 0

Variogram Model

Type
1 Spherical
2
3
4

Nugget:

Sill
2.000
.000
.000
.000

2.500 Global Mean:

Major Range
400.000

.000

Minor Range
400.000

.000

Ellipse Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
I • triable

/ariable
iging

Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mfl)
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

3C\data\alss

)

Estimate

4.068
5.224
5.449
5.910
6.809

20
5.599
.671

s.prn

# Data used
f Missing data

Difference

-2.710
-1.546
-.515
1.151
3.532

20
.019

1.999

•

•

Kriging Std

2.074
2.122
2.171
2.282
2.543

20
2.207
.119

20
0

Zscore

-1.194
-.712
-.237
.536

1.680

20
-.001
.902

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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.. O P T I O N S

Data File : c:\geoeas\mflbc\data\alss.prn

ariable: EASTING
_ /ariable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Search Ellipse Parameters

R Major :
R Minor :
Angle :
Min Dist:

400.000
400.000

.000

.000

Distance type :
Num. sectors :
Max pts/sector:
Min pts to use:
Empty sectors :

Euclidean
1
8
1
0

Variogram Model

Type
1 Spherical
2
3
4

Nugget:

Sill
1.000
.000
.000
.000

2.500 Global Mean:

Major Range
200.000

.000

Minor Range
200.000

.000

Ellipse Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
* triable

ariable

Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std . Dev .

: c:\geoeas\mflbc\data\alss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

- ' Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

1

Estimate

4.440
5.094
5.499
5.887
6.731

20
5.550
.605

f Data used
# Missing data

Difference

-2.736
-1.644
-.851
1.113
4.016

20
-.029
2.044

:

Kriging Std

1.992
2.005
2.036
2.092
2.292

20
2.071
.087

20
0

Zscore

-1.286
-.814
-.424
.547

2.003

20
-.017
.986

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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U f T 1 U W S>

Data File : H:\cfg\rsflei\temp\alss.prn

\riable: EASTING
triable: NORTHING

Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 400.000 Num. sectors : 1
R Minor : 400.000 Max pts/sector: 8
Angle : .000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Nugget: 2.500

Sill Major Range
1.000 800.000

.000 .000

Global Mean:

Minor Range Ellipse
800.000

.000

Angle
.000

.000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

Data File :
,-- 'ariable :

ariable :
- .̂ging :
Type :

Minimum
25th *tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mfll
EASTING
NORTHING
LN (MIREX
Ordinary

Variable

1.872
4.654
5.817
7.021
7.863

20
5.579
1.810

DC\data\alS£

)

Estimate

4.330
5.139
5.451
5.762
6.773

20
5.569
.604

>.prn

f Data used
# Missing data

Difference

-2.725
-1.447
-.763
1.081
3.740

20
-.011
2.002

;

:

Kriging Std.

1.794
1.831
1.845
1.920
2.130

20
1.888
.088

20
0

Zscore

-1.321
-.800
-.416
.585

2.042

20
-.011
1.057

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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O P T I O N S

Data File : c:\geoeas\mflbc\data\a3ss.prn

ariable: EASTING
^ , ariable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 700.000 Max pts/sector: 8
Angle : ._ .000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Nugget: .400

Sill Major Range
1.200 700.000
.000
.000
.000 .000

Global Mean:

Minor Range Ellipse
700.000

.000

Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
' triable

ariable
.ging

Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std . Dev .

: c:\geoeas\mflbc\data\a3ss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

)

Estimate

2.312
2.904
3.287
3.440
5.068

15
3.364
.613

# Data used
f Missing data

Difference

-2.569
-.875
.066
.590

2.301

15
.020

1.289

:
:

Kriging Std

.907
1.004
1.144
1.230
1.425

15
1.156
.156

15
0

Zscore

-2.335
-.962
.050
.534

2.011

15
.014

1.127

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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O P T I O N S

Data File : c:\geoeas\mflbc\data\a3ss.prn

•ariable: EASTING
/ariable: NORTHING

Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Search Ellipse Parameters

R Major :
R Minor :
Angle :
Min Dist:

700.000
700.000

.000

.000

Distance type :
Num. sectors ;
Max pts/sector:
Min pts to use:
Empty sectors ;

Euclidean
1
8
1
0

Variogram Model
Nugget: .400 Global Mean:

1
2
3
4

Type
Exponent .

Sill
1.200
.000
.000
.000

Major
7(
Range
)0.000

.000

Minor Range
700.000

.000

Ellipse Angle
.000

Type Search Model Execute
Specify variogram model

Debug Quit



R E S U L T S

Data File
.y 'ariable

triable
* -ging
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\a3ss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

)

Estimate

2.345
2.949
3.308
3.459
4.812

15
3.368
.535

# Data used
f Missing data

Difference

-2.617
-.841
-.009
.761

2.046

15
.023

1.316

:
*

Kriging Std

.966
1.108
1.219
1.285
1.451

15
1.217
.135

15
0

Zscore

-2.195
-.870
-.007
.630

1.678

15
.019

1.080

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



Scatter Plot
Cross Val idat ion for LN <MIREX>

«
«*

c

i*
M

01
tn

LN (MIREX)



Data File : c:\geoeas\roJ

\riable: EASTING
\ .triable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

O F T 1 U N £> :

:lbc\data\a3ss.prn

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 700.000 Max pts/sector: 8
Angxe . . uuu. mn pts to uac. JL
Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: .400 Global Mean:

1
2
3
4

Type
Gaussian

Sill
1.200
.000
.000
.000

Major Range
700.000

.000

Minor Range
700.000

.000

Ellipse Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File :
~v ariable :

triable :
ging :

Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mflbc\data\a3ss.prn
EASTING
NORTHING
LN (MIREX
Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

'
Estimate

2.286
2.848
3.250
3.446
5.269

15
3.361
.687

# Data used :
f Missing data :

Difference Kriging

-2.543
-.901
.112
.463 1

2.503 1

15
.016 1

1.276

Std

.830

.843

.996

.105

.335

15
.031
.168

15
0

_ Zscore

-2.711
-1.076

.092

.499
2.514

15
.010

1.276

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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O P T I O N S

Data File : c:\geoeas\mflbc\data\a3ss.prn

'ariable: EASTING Search Ellipse Parameters
/ariable: NORTHING Distance type : Euclidean

Kriging : MIREX R Major : 700.000 Num. sectors : l
Log option: On R Minor : 700.000 Max pts/sector: 8

^ Angle : .000 Min pts to use: 1
Kriging Type: Ordinary Min Dist: .000 Empty sectors : 0

Variogram Model
Nugget: .200 Global Mean:

Type Sill Major Range Minor Range Ellipse Angle
1 Spherical 1.200 700.000 700.000 .000
2
3
4

Type Search Model Execute Debug Quit
Specify variogram model



R E

Data File :
ariable :
iriable :

KL aging :
Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c:\geoeas\mf]
EASTING
NORTHING
LN (MIREX
Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

.bc\data\a3ss

)

- Estimate

2.289
2.951
3.247
3.439
5.186

15
3.372
.652

;.prn

# Data used :
f Missing data :

Difference Kriging

-2.572
-.898
.121 1.
.507 1.

2.420 1.

15
.027 1.

1.287

Std

709
851
007
118
314

15
024
186

15
0

Zscore

-2.674
-1.259

.099

.521
2.403

15
.020

1.288

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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O P T I O N S ;

Data File : c:\geoeas\mflbc\data\a3ss.prn

.riable: EASTING Search Ellipse Parameters
* variable: NORTHING Distance type : E
Kriging : MIREX R Major : 700.000 Num. sectors :
Log option: On R Minor : 700.000 Max pts/sector:

Kriging Type: Ordinary Min Dist: .000 Empty sectors :

Variogram Model
Nugget: .800 Global Mean:

Type Sill Major Range Minor Range Ellipse
1 Spherical 1.200 700.000 700.000
2 .000 .000 .000
3 .000 .000 .000
4 .000 .000 .000

uclidean
1
8
1
0

Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



Data File :
-v triable :

riable :
X. -jing :
Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mfll
EASTING
NORTHING
LN (MIREX
Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

K E » I

3C\data\a3ss

'
Estimate

2.357
2.855
3.329
3.441
4.890

15
3.359
.560

J Li T =>

>.prn

i Data used
f Missing data

Difference

-2.558
-.829
.011
.669

2.124

15
.015

1.283

:

Kriging Std

1.188
1.240
1.346
1.416
1.623

15
1.370
.127

15
0

Zscore

-1.932
-.698
.007
.528

1.555

15
.011
.940

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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U f '1 1 U K o

Data File : c:\geoeas\mflbc\data\a3ss.prn

ariable: EASTING
ariable: NORTHING

Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 700.000 Max pts/sector: 8
Angle : .000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Nugget: .400 Global Mean:

Sill Major Range Minor Range Ellipse
.600 700.000 700.000
.000 .000 .000
.000 .000 .000
.000 .000 .000

Angle
.000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
-v triable

triable
1*. -ging
Type

Minimum
25th %tile
Median
75th *tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mfll
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

x:\data\a3si

)

Estimate

2.357
2.855
3.329
3.441
4.890

15
3.359
.560

s.prn

# Data used :
# Missing data :

Difference Kriging

-2.558
-.829
.011
.669 1.

2.124 1.

15
.015

1.283

Std

840
877
952
001
148

15
969
090

15
0

Zscore

-2.733
-.987
.010
.747

2.199

15
.016

1.330

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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U i* T 1 U W S —

Data File : c:\geoeas\mflbc\data\a3ss.prn

ariable: EASTING
* Variable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 700.000 Max pts/sector: 8
Angle : .000 Min pts to use: l_
Min Dist: .000 Empty sectors : o

Nugget: .400 Global Mean:

Sill Major Range Minor Range Ellipse
2.400 700.000 700.000
.000 .000 .000

Angle
.000

.000 .000 .000

.000 .000 .000

Type Search Model Execute
Specify variogram model

Debug Quit



R E S U L T S

Data File
X triable

triable
i jing
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\a3ss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

)

Estimate

2.289
2.951
3.247
3.439
5.186

15
3.372
.652

# Data used
/ Missing data

Difference

-2.572
-.898
.121
.507

2.420

15
.027

1.287

•
•

•
•

Kriging Std

1.003
1.204
1.424
1.581
1.858

15
1.449
.262

15
0

Zscore

-1.891
-.890
.070
.368

1.699

15
.014
.911

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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— _ _ .. W f U. J. U W a - - - - - -

Data File : c:\geoeas\mflbc\data\a3ss.prn

iriable: EASTING
^ .ariable: NORTHING
Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 700.000 Max pts/sector: 8
Angle : .000 Min pts to use: 1
Min Dist: .000 Empty sectors : 0

Nugget: .400 Global Mean:

Sill Major Range Minor Range Ellipse Angle
1.200 350.000 350.000 .000
.000 .000 .000
.000 .000 .000
.000 .000 .000

Type Search Model Execute Debug Quit
Specify variogram model



R E S U L T S

Data File
J» ariable

triable
is.. ...ging
Type

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

: c:\geoeas\mflbc\data\a3ss.prn
: EASTING
: NORTHING
: LN (MIREX
: Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

)

Estimate

2.358
3.023
3.274
3.596
4.650

15
3.383
.500

# Data used
# Missing data

Difference

-2.709
-.828
.011
.689

2.182

15
.038

1.352

:
:

Kriging Std

.985
1.182
1.328
1.374
1.549

15
1.298
.158

15
0

Zscore

-2.127
-.840
.008
.511

1.550

15
.028

1.039

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)
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— ; U f T 1 O K CJ

Data File : c:\geoeas\mflbc\data\a3ss.prn

'ariable: EASTING
/ariable: NORTHING

Kriging : MIREX
Log option: On

Kriging Type: Ordinary

Variogram Model

Type
1 Spherical
2
3
4

Search Ellipse Parameters
Distance type : Euclidean

R Major : 700.000 Num. sectors : 1
R Minor : 700.000 Max pts/sector: 8
Angle : .000 Min pts to use: I
Min Dist: .000 Empty sectors : 0

Nugget: .400 Global Mean:

Sill Major Range Minor Range Ellipse Angle
1.200 1400.000 1400.000 .000
.000 .000 .000 .000
.000 .000 .000 .000
.000 .000 .000 .000

Type Search Model Execute Debug Quit
Enter parameters for neighborhood search



R E S U L T S

D̂ .a File :
ariable :
triable :

Kriging :
Type :

Minimum
25th %tile
Median
75th %tile
Maximum

N
Mean
Std. Dev.

c: \geoeas\mflbc\data\a3ss.prn
EASTING
NORTHING
LN (MIREX
Ordinary

Variable

1.433
2.451
3.148
3.318
6.009

15
3.344
1.214

)

Estimate

2.316
2.834
3.248
3.479
5.048

15
3.343
.604

f Data used :
# Missing data :

Difference Kriging

-2.524
-.871
.037
.648 1.

2.282 1.

15
-.001
1.309

Std

840
868
933
000
183

15
968
099

15
0

Zscore

-2.706
-1.037

.035

.709
2.307

15
-.003
1.357

Error Map Scatter Plot Histogram Write Examine Quit
Map of kriging error (differences)



Scatter Plot
Cross Ual ida t ion for LN < M I R E X >
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