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1 Purpose

This document describes the calculations performed in support of a study to evaluate the hydraulic
gradient in the 200 East Area unconfined aquifer for Low-Level Waste Management Area 1
(LLWMA-1), LLWMA-2, the Integrated Disposal Facility (IDF)/Plutonium-Uranium Extraction
(PUREX) Cribs, and the Liquid Effluent Retention Facility (LERF). This document covers the time
period from the beginning of data collection at LLWMA-1 in September 2005 through the end of fiscal
year (FY) 2012. Several concurrent data sets within this time period were evaluated for each area. This
document is limited to the mathematical calculations performed in support of the hydraulic gradient
evaluation. A full description of this study and its results will be provided in a separate report
(SGW-54165, Evaluation of the Unconfined Aquifer Hydraulic Gradient Beneath the 200 East Area,
Hanford Site).

2 Background

From the 1940s until the 1980s, the Hanford Site produced plutonium for national defense purposes.
During that time, operations used many chemical constituents that can potentially migrate to groundwater
from disposal sites. The mission at Hanford changed to environmental cleanup in the 1990s, including
remediation of groundwater contamination under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and groundwater monitoring under the Resource
Conservation and Recovery Act of 1976 (RCRA).

To meet the groundwater monitoring requirements of the RCRA regulations (specifically 40 CFR 265.91
and 265.92, as referenced by WAC 173-303-400 for interim status sites, as well as WAC 173-303-645
for final status sites), the owner/operator of a hazardous waste treatment, storage, or disposal facility
must periodically determine the groundwater flow rate and direction beneath the facility. Normally, this
is accomplished by measuring water levels in wells and determining the hydraulic gradient using either
a water table map or by analytical calculation. However, the water table in the 200 East Area is very flat
(due to the presence of high hydraulic conductivity sediments and a regional flow divide [prior to 2011]),
and the error present in the water-level measurements exceeds the relief of the water table. For instance,
the estimated regional hydraulic gradient magnitude is 1.8 x 10”* m/m (DOE/RL-2011-118, Hanford Site
Groundwater Monitoring for 2011), which equates to a change of 1.8 cm in water table elevation per
kilometer horizontal distance. The distance from the northwest to the southeast corners of the 200 East
Area is 4 km, so the water table elevation is expected to change no more than 7.2 cm within the 200 East
Area if the hydraulic gradient was uniform. However, the actual water table elevation change is less (at
least prior to 2011) because of the flow divide within this area. Most of the water-level measurements
collected in the 200 East Area exhibit a range of approximately 10 cm. Thus, the water-level data have
not been accurate enough to determine hydraulic gradients within the 200 East Area.

A study was performed to assess the feasibility of improving the accuracy of the water-level
measurements so the hydraulic gradient could be determined at RCRA sites in the 200 East Area.
The sources of error/variability in water-level measurements include the following:

e Accuracy of well casing elevation surveys
e Deviations of the well bores from vertical
e Barometric pressure fluctuations

e Measuring device accuracy

e  Well construction
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Measures were taken during this study to address each of these sources of error/variability. To address
elevation survey accuracy, all of the monitoring wells used in this study were resurveyed to a higher
degree of accuracy than is normally performed for geodetic surveys at the Hanford Site. Leveling surveys
were performed for each well network using an infrared sighting device and a one-piece invar rod, and
double runs were performed between wells and the results averaged. Each well network was referenced to
a single benchmark. Well bore deviation was addressed by performing gyroscope surveys in all wells.

A gyroscope survey maps the position of the well bore in three-dimensional space, which allows for the
difference between the measured and true vertical depths to water to be determined. The water-level
measurements collected for this study were normalized to a constant barometric pressure using the
multiple regression/deconvolution method, as described in the next section. Water-level measurements
were collected using measuring tapes dedicated to this study. The initial measuring tape used was
calibrated by a standards laboratory and found to be accurate to within 0.001 m (1 mm) throughout its
length. Finally, the wells used in this study were chosen to have relatively short screen lengths where
possible. This minimized the chance that a vertical hydraulic gradient would occur within the screened
interval, which would result in the well water-level elevation representing a composite head and not the
water table elevation.

This environmental calculation documents the computation of the hydraulic heads and the normalization
of those heads to a constant barometric pressure. It also documents the method of data analysis. The
water-level measurements were analyzed by trend-surface analysis in which a plane is fit to a set of
water-level measurements by least-squares regression. The interpreted hydraulic gradient direction
corresponds to the dip direction of the fitted plane, and the amount of dip represents the hydraulic
gradient magnitude. The degree to which the plane represented the data (i.e., the goodness of fit) was
assessed by an analysis of variance statistical test (ANOVA), which is also documented in this
environmental calculation.

This study was initially performed at LLWMA-1 and later expanded to include the IDF and the PUREX
Cribs, LLWMA -2, and LERF. This environmental calculation only documents the mathematical
computations performed for this study. A full description of this study and the results will be provided in
a separate report (SGW-54165).

3 Methodology

Four types of calculations were performed as part of this study:

e Calculation of observed hydraulic heads (i.e., well water-level elevations) from water-level
measurements.

¢ Normalization of the observed hydraulic heads to a constant barometric pressure.

e Trend-surface analyses to determine the hydraulic gradient and a statistical test (ANOVA) to assess
the trend-surface analysis results.

o Estimation of the error in the hydraulic head values.

3.1 Calculation of Observed Hydraulic Heads

Well water-level elevations (i.e., observed hydraulic heads) were calculated according to the following
equation:

h,=RP —[DIW,, —(MP - RP)+ ] (Equation 1)
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where:
h, = observed hydraulic head (i.e., water-level elevation)'
RP = elevation of the reference point on the well
DTW,, = depth to water from the measurement point on the well

(MP — RP) = elevation difference between the measurement point and the reference point
(i.e., the measurement point elevation less the reference point elevation)

w = well bore verticality correction value (all units are meters)

The reference point elevations were obtained from the geodetic survey data reports for the casing
elevation resurveys. The MP — RP values were determined by careful measurement of the offset between
the measurement point (e.g., top of pump plate) and reference point (e.g., top of casing) at each well by
field personnel.

The verticality correction values were obtained by analysis of the gyroscope survey reports. The
gyroscope survey results were specified as coefficients of a third degree polynomial regression equation
describing the relationship between the measured depths and true vertical depths within the well bore as
a function of measured depth:

@ =C,(DTWY’ +C,(DTWY + C,(DTW)+C, (Equation 2)
where:
DTW = measured depth to water
Cy = polynomial regression coefficients

The geodetic survey reports and gyroscope survey reports can be found in SGW-54165. The gyroscope
survey reports also can be found in Determination of Gyroscopic Correction Coefficients for the
HydroDat Database (ECF-HANFORD-0359, Rev. 1).

3.2 Normalization of Hydraulic Heads to a Constant Barometric Pressure

Within unconfined aquifers, changes in ambient barometric pressure can cause changes in well
water-level elevations if the barometric change causes an imbalance of air pressure between the well
and the adjacent vadose zone at the water table. This occurs in relatively deep wells because of the thick
vadose zone, and in other wells where low-permeability units within the vadose zone inhibit the migration
of air pressure pulses. Barometric pressure changes introduce variability into water-level measurements
in two ways: (1) barometric pressure may change during the time period in which a set of water-level
measurements is collected from a well network, and (2) different wells may respond differently to
barometric pressure changes. To account for these sources of variability, the water-level measurements
collected for this study were normalized to a constant barometric pressure using multiple
regression/deconvolution (Identifying and Removing Barometric Pressure Effects in Confined and
Unconfined Aquifers [Rasmussen and Crawford, 1997]; Considering Barometric Pressure in
Groundwater Flow Investigations [Spane, 2002]).

Within each monitoring well, multiple regression was used to determine the quantitative relationship
between barometric pressure and well water-level response (using time series data for both parameters).
This relationship was then used to determine a barometric response function (BRF) describing how the
well water level would change to an instantaneous unit change in barometric pressure.

1 All elevations in this document are in the North American Vertical Datum of 1988 (NAVDS8S).
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The multiple regression was performed using the MRCX software developed by Pacific Northwest
National Laboratory (PNNL) (PNNL-19775, Guide to Using Multiple Regression in Excel [MRCX v. 1.1]
for Removal of River Stage Effects from Well Water Levels), which is based on Microsoft? Excel.
Although this software was specifically designed for assessing river stage effects, it can also be used for
barometric pressure effects because the mathematical equations are identical. The water-level
measurements and barometric pressure time series were detrended (using Excel) and then input into
MRCX. The regression was performed using either the “original data” or “first differences” options in
MRCX, whichever provided the best results. The "original data" option corresponds to the following
regression equation from Rasmussen and Crawford (1997, Equation 7):

h,(6) = B, + Bt + AuyB(t) + Au B(t —1)+...+ Au, B(t —n) (Equation 3)
where:

ho = observed well water-level elevation (m) as a function of time ¢ (hr)

Bo = offset coefficient (m)

B: = linear trend coefficient (m/hr) (which was determined to be zero during the regression
analysis because the data were detrended beforehand)

Au, = fitted barometric response coefficient (i.e., regression coefficients) for time lags of 0 to »
(m/m)

B = barometric pressure measurements (m of water) as a function of time

n = maximum time lag (hr)

The "first differences" option uses an equation of the same form, except that changes in the water levels
are related to changes in barometric pressure:

A, (8) = B, + Bt + AuyAB(t) + Au AB(t —1) + ...+ Au AB(t — n) (Equation 4)

where:

Ahp and AB = change in observed well water-level elevation and change in barometric pressure,
respectively, between successive times

When performing the multiple regression in MRCX, the maximum time lag () was increased to a value
at which a good fit was achieved between the predicted and measured water levels and a further increase
did not substantially improve the fit. The BRF was determined by MRCX from the regression coefficients
as follows (Rasmussen and Crawford, 1997, Equation 5):

u(t)= iAu,- (Equation 5)
i=0

where:

u = water-level response (m) to an instantaneous unit change in barometric pressure as a
function of the time lag, 7 (hr)

The BRFs for each well used in this study are plotted in Appendix A, and the coefficients are listed in
Appendix G.

2 The Microsoft® products identified in this calculation are either registered trademarks or trademarks of Microsoft
Corporation in the United States and/or in other countries.
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Deconvolution was then used to normalize the water-level measurements to a constant barometric
pressure using Excel. The net change in well water-level in response to a recent history of barometric
pressure changes (n + 1 hourly measurements total) was computed using the following numerical
approximation of a convolution integral (Rasmussen and Crawford, 1997, Equation 4):

n
Ahy(H) =Y u(r)- AB(t - 7) (Equation 6)
r=0
where:

Ahg = change in well water-leve] elevation (m) at some time ¢ (hr) due to changes in barometric
pressure for the previous » time lags

T = time lag (hr) between a previous hourly barometric pressure change and the associated well
water-level response at the current time

AB = change in barometric pressure (m of water) over the previous hourly time steps

Finally, the change in well water-level elevation was added to the observed well water-level elevation
(i.e., deconvolved) to produce an adjusted well water-level elevation in which barometric pressure effects
had been removed (i.e., normalized to a constant barometric pressure).

It should be noted that the equations presented in Rasmussen and Crawford (1997) are written in terms of
total head (i.e., the sum of hydraulic head and barometric pressure head), whereas the equations presented
in this section are in terms of hydraulic head (i.e., well water-level elevation). To normalize manual
water-level measurements to a constant barometric pressure, well water-level response functions are
needed instead of total head response functions. The use of well water-level elevations instead of total
head is valid because convolution can be used on any pair of variables exhibiting a linear stress-response
relationship (Olsthoorn, 2008, Do a Bit More with Convolution).

3.3 Trend-Surface Analyses

The water-level measurements were analyzed by trend-surface analysis in which a plane is fit to a set of
measurements by least-squares regression. The regression equation used was (Statistics and Data
Analysis in Geology, Equation 5.84 [Davis, 2002]):

z=by+bx+by {Equation 7)
where:
z = predicted water-level elevation (m) at a location x,y, in which x is the easting geographic
coordinate (m) and y is the northing geographic coordinate (m)
by = offset (m)
b, = slope in the x direction (m/m)
b, = slope inthe y direction (m/m)

Equation 7 can be rearranged as shown in Equation 8:

bx+by—z+b, =0 (Equation 8)
This equation has the same form as Equation 9:

Ax+By+Cz+ D=0 (Equation 9)

(where C =-1), which is the familiar equation of a plane in standard form.
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The least-squares regression for each set of water-level measurements was performed by solving the
following matrix equation for the regression coefficients by, b;, and b, (Davis, 2002, Equation 5.86):

i k k 1 [ & ]
k 25 XY 2%
J=l Jj=l b J=1
k & k 0 k
Yox X b = Doke, (Equation 10)
J=1 J=1 J=1 b Jj=1
k k ko, 2 k
Y, X%y XY 2 V%) j
| /=1 j=1 J=l i | /=1
where:
k = number of wells
x; = easting geographic coordinate of the 7 well (m)
y; = northing geographic coordinate of the 7% well (m)
zZ = hydraulic head in the f" well (m)

Equation 9 was solved in a spreadsheet modeled after 4 Spreadsheet Method of Estimating Best-Fit
Hydraulic Gradients Using Head Data from Multiple Wells (Devlin, 2003) using the matrix math
functions in Excel.

The hydraulic gradient magnitude is represented by the slope of the fitted plane. It follows from
mathematics that vector <4,B,C> is a normal vector to the plane (i.e., a vector perpendicular to the plane)
in Equation 9, and therefore, vector <b,,b,,-1> is a normal vector to the plane represented in Equation 8
(because C = -1 in Equation 8). The slope of the fitted plane, which is the gradient magnitude, was
calculated from the deviation of vector <b,,b,,-1> from the vertical (i.e., its “tilt”) using the Pythagorean
theorem as shown in Equation 11:

i= (blz +b} )"2 (Equation 11)

Vector <b,,b;,-1> begins at the origin of the coordinate system and points in the negative z direction (i.e.,
downward), because C = -1. Thus, the vector <-b;,-b;,1> is also a normal vector to the fitted plane
pointing in the positive z direction (i.e., upward). This vector can be projected onto the x,y plane by
setting C = 0, and the direction of the resulting vector, < -b;, -b,,0>, is the direction of the hydraulic
gradient. This direction was calculated from -b, and -b, using trigonometric functions.

The degree to which the fitted plane represented the data (i.e., the goodness of fit) was assessed by an
ANOVA statistical test. This test identifies whether the data exhibit a true spatially dependent trend to an
acceptable probability of error (i.e., the level of significance), which was chosen to be 0.05 for this study
(i.e., a 95 percent confidence level). The ANOVA was performed by constructing a standard ANOVA
table as follows (Davis, 2002):
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Table 1. Standard ANOVA Table
Source Degrees of
of Variation Sum of Squares Freedom Mean Squares F-Test Statistic
Polynomial regression SSk 2 MSy MSg/ MSp
Dev1at109 from sS, k-3 MS),
polynomial
Total variation SSr k-1

In Table 1, SSg is the sum of squares due to the regression and is given by (Davis, 2002, Equation 4.20):

k —
SSp=>.(¢,-Z) (Equation 12)
J=1
where:
Z , = predicted water-level elevation in the ™ well
Z = mean of all the water-level elevations (either the actual measurements or the predicted

measurements because the mean will be the same for both sets)

SSp is the sum of squares due to the deviations (i.e., the sum of squares of the residuals) and is given by
Equation 13 (Davis, 2002, Equation 4.22):

k
8Sp=).(¢,-2,) (Equation 13)
J=

SSris the total sum of squares and is given by Equation 14 (Davis, 2002, Equation 4.18):

k
88y = (z,-Z)’ (Equation 14)
J=1
The degrees of freedom associated with the regression is one less than the number of coefficients in the
fitted equation (i.e., two degrees of freedom because Equation 7 has three coefficients: by, b;, and b;). The
degrees of freedom associated with the total variation is one less than the number of measurements (k),
and the degrees of freedom associated with the deviations is the degrees of freedom for the total variation
less the degrees of freedom for the regression (i.e., [k — 1] — 2, or £— 3). The mean squares, which are
estimates of the variance, are the sums of squares divided by the associated degrees of freedom, and the
test statistic is the ratio of the mean squares (or variance estimates).

The statistical test was performed using the F probability distribution. As stated in Davis (2002, p. 75),
this distribution “...is the theoretical distribution of values that would be expected by randomly sampling
from a normal population and calculating, for all possible pairs of sample variances, the ratios...” of those
variances. The ANOVA was performed by comparing the test statistic in Table 1 with the F-distribution
to determine the probability of obtaining the observed test statistic (or a larger test statistic) by random
sampling from the same population. If that probability (i.e., p-value) was small (i.e., less than 0.05), then
it was concluded that the two variances are from separate populations (i.e., there is a spatially dependent
trend in the water-level measurements).

Two other parameters were calculated as part of the trend-surface analyses: the goodness of fit coefficient
(R?) and the correlation coefficient (R). The goodness of fit coefficient is the ratio of the sum of squares
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due to the regression (SSg, given by Equation 12) to the total sum of squares (SSr, given by Equation 14),
as follows (Davis, 2002, Equation 4.23):

_ S8z

SSr
If the measurements fit a plane closely, SSz and SSy will be approximately equal and their ratio, R, will
be approximately 1. If the measurements do not fit a plane very well, the best fit plane will be nearly
horizontal. In this case, SSz will be small compared to SS7 and their ratio will be near zero. Thus, the more
closely an R value is to unity, the better the measurements fit a plane. The correlation coefficient is the
square root of the goodness of fit coefficient.

R? (Equation 15)

As part of the trend-surface analyses, potential outliers in the hydraulic head measurements were
identified using the interquartile range (IQR) approach described in EPA 530/R-09-007, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities Unified Guidance. With this approach,
the 25™ and 75" percentiles of the residuals (i.e., the observed hydraulic head less the predicted hydraulic
head) are computed. The difference between these values is the IQR, and any residual less than the

25" percentile minus 1.5 times the IQR or greater than the 75™ percentile plus 1.5 times the IQR was
identified as a potential outlier. The evaluation of potential outliers is described in Section 6.

The spreadsheet used for the trend-surface analyses is shown in Appendix B.

The results were summarized as mean values of the trend-surface analyses results. In most cases,
uncertainties on these mean values were calculated as 1.65 times the standard error of the results

(i.e., a 90 percent confidence interval). The standard error was used rather than the standard deviation,
because each trend-surface result is itself a type of mean of the measurements collected on the given date.
Thus, the mean of a set of trend-surface results is a mean of means and so the standard error is applicable
to estimating confidence intervals (see the “Confidence Intervals” section in Davis [2002], pp. 66-68).
The standard error is given by (Davis, 2002, Equation 2.38):

S, =0 % (Equation 16)
where:
se = standard error
o = standard deviation of the trend-surface analyses results (either the magnitude or direction)
n = number of trend-surface analyses used to calculate the mean

Where only three wells were used in the trend-surface analyses (i.e., at the LERF), the uncertainty was
expressed as 1.65 times the standard deviation of the results. When only three wells were used in the
analysis, the fitted plane was considered to be an exact solution and not a type of mean.

3.4 Error Estimation

The regression equation for the trend-surface analyses (Equation 7) provides the expected value for

hydraulic head at a given x,y location. Actual measurements of hydraulic head usually differ from the

expected value. Thus, the model representing the field measurements is shown in Equation 17:
z,=by+bx,+by +¢, (Equation 17)

where:

& = error term quantifying the difference between the expected value of Equation 7 (z) and the
actual measured value (z;) in the f*‘ well
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This difference is known as the residual, and it “takes into account all unpredictable and unknown factors
that are not included in the” regression equation (Ott and Mendenhall, 1985). These factors consist of the
experimental error (i.e., all of the variation inherent in the depth to water measurements and hydraulic
head calculations) and error due to the regression model itself (i.e., deviations of the true water table from
a plane). These two components are combined into a single error term and they cannot be separated

(i.e., they are confounded) because we can never know the true hydraulic head values exactly (Davis,
2002). Because of this, any estimate of measurement error must always involve an assumption regarding
the true value being measured. The method of determining the assumed true hydraulic head values for
each site in this study are discussed in Section 6.

A common assumption in statistics is that for multiple measurements of a physical parameter, the error
term in Equation 17 is normally distributed with a mean of zero (Ott and Mendenhall, 1985). Thus, the
standard deviation of the residuals is used to estimate measurement error as a confidence interval. For this
work, estimates of the error in the hydraulic head measurements were made using a 90 percent confidence
interval. This was calculated as shown in Equation 18:

£=1.65-0 (Equation 18)
where:
£ = error estimate (m)
o = standard deviation (m) of all the differences between the measured hydraulic head and the

assumed true hydraulic head for all of the measurements used in the error analysis

This equation was calculated after normalizing the hydraulic heads to a constant barometric pressure, so
variability caused by barometric effects would not be included as part of the error. Thus, the error
estimate indicated the accuracy of the water-level elevation determinations in the wells (i.e., in terms of
relative elevation between the wells). However, because measurement error is confounded with error due
to the regression assumption, the error estimates in this study should be considered as upper bounds on
the measurement error.

4 Assumptions and Inputs

Input data to the calculations consisted of casing elevation survey results, horizontal coordinates of the
wells, gyroscope survey results, barometric pressure measurements, manual water-level measurements,
and automated water-level measurements. The manual water-level measurements, casing elevations
resulting from the well resurveys, and the horizontal coordinates are listed on the spreadsheets in
Appendix C for LLWMA-1, Appendix D for IDF/PUREX, Appendix E for LLWMA-2, and Appendix F
for LERF. Horizontal coordinates were obtained from the Hanford Well Information System database
and are state plane coordinates (in meters) for Washington State, south zone. It was assumed that the
existing surveys of well locations (i.e., horizontal coordinates) obtained from the database were accurate
enough for this work; the geodetic surveys performed specifically for this study were only for

casing elevations.

The determination of the gyroscope correction coefficients (C;, C,, C;, and C, in Equation 2) are
described in Section 6. The coefficients for the wells used in this study are listed on the spreadsheets
in Appendices C, D, E, and F. Gyroscope survey reports can be found in SGW-54165 and
ECF-HANFORD-0359, Rev. 1.

To perform the barometric response analysis, time series measurements of both the well water level and
barometric pressure were needed at the same measurement frequency. The automated water-level
elevations were collected using absolute pressure transducers, which have been found to provide more
accurate measurements than vented pressure transducers within Central Plateau wells screened across the
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water table (SGW-49700, Comparison of Vented and Absolute Pressure Transducers for Water-Level
Monitoring in Hanford Site Central Plateau Wells). The transducers used were the Model 3001
Levelogger® Gold and Model 3001 Barologger™ Gold, both manufactured by Solinst, Inc.3. The
barometric pressure measurements were obtained from Hanford Site meteorology Station #6 located
within the 200 East Area and Station #21 near the 200 West Area. The data from Station #21 were used to
fill in data gaps in the Station #6 data by interpolation. These data were provided by PNNL and later by
Mission Support Alliance.

Because the total number of barometric pressure measurements used to normalize a manual water-level
measurement to a constant barometric pressure can be quite large, and the number of manual
measurements collected for this study was large, the barometric pressure measurements are not listed
in this document. However, an example of the normalization of manual water-level measurements

to a constant barometric pressure is provided in Appendix G. Numerous automated water-level
measurements were collected for this study and there are also too many to list in this document.
However, the automated data used to determine the BRFs are plotted on the charts provided in
Appendix A.

5 Software Applications

Microsoft Excel was used to perform all calculations for this study. With the exception of generating the
BRFs, Excel was used as a desktop calculator and, therefore, is exempt from the requirements of
PRC-PRO-IRM-309, Controlled Software Management. However, the MRCX software (Version 1.1) is
an application developed in Excel and, as such, is subject to controlled management. It is registered in
HISI (ID: 3385) as approved for use. MRCX is the correct application for determining BRFs, and the
software was used within its limitations. The HISI documentation for MRCX is contained in Appendix L.

6 Calculations

The calculations performed for this study are documented in the appendices. In many of the appendices,
an example spreadsheet is provided displaying the formula in each cell to show how the equations
presented in Section 3 were implemented. This is typically followed by printouts of the spreadsheets used
for the calculations showing the input data and the results. A description is also provided at the beginning
of each appendix to help the reader understand the spreadsheets presented.

Appendix A contains the BRFs for all the wells used in this study, and Appendix B documents the
spreadsheet used for the trend-surface analyses.

The input data and calculations for LLWMA-1 are shown in Appendix C. The well network for
LLWMA-I initially consisted of 10 wells (over an area of 1.0 km?), but 4 additional wells were added
beginning in June 2008 (for a network covering 1.8 km’) (Figure 1). For each set of water-level
measurements from the 10-well network, five trend-surface analyses were performed: (1) using
water-level elevations with no corrections applied (i.e., calculated using the pre-existing reference point
elevations), (2) using just the new reference point elevations but no other corrections, (3) with the
gyroscope corrections only, (4) with both the new reference point elevations and the gyroscope
corrections, and (5) with all corrections applied to the measurements including normalization of the
water-level elevations to a constant barometric pressure. This was done so the effect of each source of
variability on the results could be evaluated. Two sets of trend-surface analyses were performed for the
14-well network: the first with the new reference point elevations and gyroscope corrections, and another

3 Model 3001 Levelogger° Gold is a registered trademark and the Model 3001 Barologger"' Gold is a trademark of
Solinst Canada Ltd., Georgetown, Ontario, Canada.
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with normalization to a constant barometric pressure. This provided additional information to assess the
effect of barometric pressure fluctuations on the results.

The gyroscope correction factors for the LLWMA-1 wells were offset values determined by linear
interpolation of the gyroscope depth stations above and below the initial depth to water measurements if
the lowermost depth station was below the water level, or it was based on the lowermost depth station if
the gyroscope survey did not extend below the water level. Thus, the C,, C, and C; coefficients in
Equation 2 were all set to zero, and the C, coefficient is the offset value. Calculation of the offset values
for LLWMA-1 is also documented in Appendix C.

As described in Section 3.3, potential outlier measurements were identified during the trend-surface
analyses using the IQR method on the residuals. This method identifies potential outliers spatially

(i.e., compared to the measurements collected in the other wells at the same time). However, potential
outliers were removed from the analyses only if they were also temporal outliers (i.e., off-trend for that
particular well) and no reason could be identified for the off-trend measurement (e.g., river stage effects).
Temporal outliers were identified by visual inspection of the well hydrographs (Figures 2, 3, 4, and 5).
Potential outliers were identified only for the hydraulic head data sets with all corrections applied. Once
confirmed, the outliers were removed from all of the trend-surface analyses. The outliers removed are
shown with open symbols on Figures 2, 3, 4, and 5.

The input data and calculations for IDF/PUREX are shown in Appendix D, including the determination of
gyroscope correction coefficients. The well network consisted of 11 wells over an area of 1.0 km®

(Figure 6). A total of 22 hydraulic head data sets were analyzed for IDF/PUREX, however, all but 3 data
sets yielded results that were not statistically significant using all of the wells in the analysis. This
indicated that the variability remaining in the measurements after applying all of the corrections was still
too large to allow for a statistically significant hydraulic gradient determination. This occurred because of
two reasons: (1) the site is smaller than the 14-well network at LLWMA-1, so the signal to noise ratio

was smaller (i.e., the water-level change due to the hydraulic gradient magnitude was small compared to
the variability in the measurements); and (2) the accuracy of the water-level elevations was not as good
(discussed below).

To reduce the variability in the data at IDF/PUREX, each data set was repeatedly analyzed by removing
the measurement with the highest residual until the results converged on a statistically significant result.
Specifically, the measurement with the highest residual was removed, and the trend-surface analysis was
performed again, until (1) the result was statistically significant, (2) all residuals were less than 0.01 m,
and (3) the removal of the measurement with the next highest residual still resulted in a statistically
significant result with residuals less than 0.01 m and the dip direction of the fitted plane changed by less
than 10 degrees. Note that this process automatically removes outliers, so there was no need to use the
IQR method to identify outliers. However, outliers were identified and removed from the data sets used
for the error estimations (Figures 7, 8, and 9). Because three points exactly define a plane, the
trend-surface analyses were not performed on less than four wells. Also, because one additional
trend-surface analysis was needed to confirm the results (i.e., criteria 3 above), no final trend-surface
analysis result was based on less than five wells. This process produced a hydraulic gradient result for
18 of the 22 data sets. For the remaining four data sets, this method did not yield a result that converged,
therefore no valid result was obtained. To determine the effect of including the barometric corrections,
the trend-surface analyses were also performed on the hydraulic head data sets not normalized to

a constant barometric pressure, and these results are also in Appendix D.
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Figure 1. Well Location Map for LLWMA-1
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Figure 2. Hydraulic Head Trends for Wells 299-E28-1, 299-E28-17, and 299-E28-18
at LLWMA-1 Normalized to a Constant Barometric Pressure
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Figure 3. Hydraulic Head Trends for Wells 299-E28-27, 299-E33-28, 299-E33-38,
and 299-E33-339 at LLWMA-1 Normalized to a Constant Barometric Pressure
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Figure 5. Hydraulic Head Trends for Wells 699-49-55A, 699-49-57A, and 699-50-56
at LLWMA-1 Normalized to a Constant Barometric Pressure
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Figure 6. Well Location Map for IDF/PUREX

The input data and calculations for LLWMA-2 are shown in Appendix E, including the determination of
the gyroscope correction coefficients. The well network consisted of 8 wells over an area of only 0.2 km’.
The LLWMA-2 wells are oriented along a west-northwest to east-southeast line, which is a poor
geometry for trend-surface analyses and partly accounts for the small site area (Figure 10). However,
these were the only wells available at this site. A total of 37 hydraulic head data sets were analyzed for
LLWMA-2, but only 2 data sets yielded results that were statistically significant. Similar to the situation
at IDF/PUREX, this indicated that the variability remaining in the measurements after applying all of the
corrections was still too large to allow for a statistically significant hydraulic gradient determination.

The same trend-surface analysis approach used at IDF/PUREX was also used for LLWMA-2; each data
set was repeatedly analyzed by removing the measurement with the highest residual until the results
converged on a statistically significant result. Specifically, the measurement with the highest residual was
removed, and the trend-surface analysis was performed again, until (1) the result was statistically
significant, (2) all residuals were less than 0.01 m, and (3) the removal of the measurement with the next
highest residual still resulted in a statistically significant result with residuals less than 0.01 m and the dip
direction of the fitted plane changed by less than 10 degrees. Note that this process automatically removes
outliers, so there was no need to use the IQR method to identify outliers (however, there were some
obvious outliers off trend by 1 m or more that were not included in the first iteration).
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Outliers were identified and removed from the data sets used for the error estimations (Figures 11

and 12). Because three points exactly define a plane, the trend-surface analyses were not performed on
less than four wells. Also, because one additional trend-surface analysis was needed to confirm the results
(i.e., criteria 3 above), no final trend-surface analysis result was based on less than five wells. This
process resulted in a hydraulic gradient result for only 21 of the 37 data sets. For the remaining 16 data
sets, this method did not yield a result that converged, therefore no valid result was obtained. As
explained in the next section, it was concluded that the water table at LLWMA-2 is too flat to measure.

The input data and calculations for LERF are shown in Appendix F. The network initially consisted of
three wells (299-E26-10, 299-E26-77, and 299-E26-79) until a fourth well (299-E26-14) was drilled and
added to the network in December 2011. With only three wells available, the trend-surface analyses
conducted on the data sets prior to December 2011 consist of exact solutions so the statistical test was
not performed.

Estimates of the error remaining in the water-level measurements are shown in Appendix H. These
estimates were made for LLWMA-1, LLWMA-2, and IDF/PUREX. An estimate was not made for LERF
for two reasons:

e Only three wells were available for most of the trend-surface analyses and this did not allow for an
uncertainty determination (i.e., the fitted plane was an exact solution with no residuals).

e The inclusion of a fourth well indicated that the magnitude of the hydraulic gradient changes across
the study area. Thus, any estimate of the error calculated from deviations of the measurements from
a plane would be too large because some proportion of the deviations can be attributed to the gradient
magnitude change.
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Figure 11. Hydraulic Head Trends for Wells 299-E27-17, 299-E27-18, 299-E27-8, and 299-E27-9
at LLWMA-2 Normalized to a Constant Barometric Pressure
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Figure 12. Hydraulic Head Trends for Wells 299-E33-14, 299-E33-37, 299-E34-10, and 299-E34-9
at LLWMA-2 Normalized to a Constant Barometric Pressure

As stated in Section 3.4, any estimate of measurement error cannot be made without an assumption
regarding the true value being measured. Water-level measurements at LLWMA-1 indicated that the
water table directly beneath the burial ground was very flat. Further, the results of the trend-surface
analyses (presented in the next section) indicated that the water table across the entire LLWMA-1
network was too flat to measure between October 2008 and June 2011. This means that the plane fitted to
the measurements by regression was not distinguishable from a horizontal plane. Thus, during the
October 2008 through June 2011 time period, it was assumed that all of the variability in the water-level
measurements in wells adjacent to the burial ground was entirely due to error remaining in the hydraulic
head determinations. For each set of measurements between January 2009 and June 2011, the average
hydraulic head in the wells surrounding the burial ground (299-E28-27, 299-E32-5, 299-E32-6,
299-E32-8, 299-E33-28, and 299-E33-34) was assumed to be the true water table elevation (i.e., the
elevation of a horizontal plane fit by least-squares regression) and deviations from this average were
assumed to be due to error (January 2009 was used as the start date instead of October 2008 to make sure
that any residual gradient from the previous flow regime had dissipated). Months containing an outlier
measurement, or for which one or more measurements were not collected, were excluded from the error
calculations. This ensured that the same number of measurements was used from each well, which
prevented introducing a bias into the error estimate by using more measurements from some wells

than others.

Because the water table at LLWMA-2 was too flat to measure, it was assumed that all of the variability in
the water-level measurements was due to error. Thus, the error estimation for LLWMA-2 was performed
by the same method as for LLWMA-1: the average water-level was assumed to be the true value and the
deviation of the measurements from this average was assumed to be due to error. All of the network wells
were used in the LLWMA-2 error estimation. Outliers were omitted in the same manner as for
LLWMA-1, and are identified in Figures 11 and 12.
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At IDF/PUREX, the deviation of each measurement from the final trend surface (i.e., the residual) was
assumed to be due to measurement error. Thus, the error was calculated as 1.65 times the standard
deviation of the residuals. Outliers were also omitted in the same manner as for LLWMA-1 and
LLWMA-2 so that the same number of measurements from each well was used in the error analysis.
The outliers are identified in Figures 7, 8, and 9.

7 Results

Results of the trend-surface analyses for LLWMA-1, as shown on the spreadsheets in Appendix C, are
listed in Table 2 (without barometric corrections) and Table 3 (with barometric corrections). The results
can be divided into four periods: (1) a hydraulic gradient toward the northwest from 2005 and ending
prior to mid-2008, (2) a temporary gradient reversal toward the south during the late summer and fall
of 2008, (3) a period of indeterminate hydraulic gradient from winter of 2008/2009 until mid-2011, and
(4) a gradient toward the south from mid-2011 through the end of the study period. Mean hydraulic
gradients were calculated for the period when the gradient was toward the northwest (2005 until prior to
mid-2008) and the period when the gradient was toward the south (mid-2011 through FY 2012) and

are shown in Tables 2 and 3. When toward the north, the hydraulic gradient averaged 8.0 x 10

(0.9 x 10) m/m at 343 degrees (+5 degrees). When toward the south, the gradient averaged 2.0 x 107
(20.4 4 10°%) m/m at 175 degrees (+8 degrees). The estimated error in the LLWMA--1 water-level
measurements was £0.006 m (see Appendix H).

Results of the trend-surface analyses for IDF/PUREX, as shown on the spreadsheets in Appendix D,
are listed in Table 4 (without barometric corrections) and Table 5 (with barometric corrections).

The interpreted mean hydraulic gradient was toward the east-northeast (shown at the end of Tables 4
and 5). The best value (with barometric corrections) was 2.2 x 10 (£0.2 x10°%) at 71 degrees

(£11 degrees). The estimated error in the IDF/PUREX water-level measurements was +£0.019 m (see
Appendix H). This error is larger than the error at LLWMA-1, and this is thought to be due to

three reasons:

e The depth to water is greater at IDF/PUREX.

e The wells at IDF/PUREX are more deviated from vertical so the corrections for borehole deviation
may not be as accurate.

e A lot of air movement occurs through the well bores at IDF/PUREX, which results in more
condensation on the inside of the casings. This causes measuring tapes to frequently stick to the
casing making it more difficult to obtain an accurate water-level measurement.

Results of the trend-surface analyses for LLWMA-2, as shown on the spreadsheets in Appendix E, are
listed in Table 6 (with barometric corrections). A trend surface was successfully fit to only 21 of the

37 data sets analyzed. However, most yielded an interpreted flow direction toward the north-northeast
directly toward a basalt subcrop above the water table, which does not make sense hydrologically. For
this reason, and because a large number of data sets did not yield a valid result, it was concluded that the
water table at LLWMA-2 is too flat to measure. The estimated error in the LLWMA-2 water-level
measurements was £0.008 m (see Appendix H).
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Table 2. Results of Trend-Surface Analyses for LLWMA-1 (without Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Statistically
Date (m/m) (Azimuth)* R’ p-Value® Significant?
Ten-Well Network
9/1/2005 7.7x10% 312 0.67 0.0202 Yes
9/12/2005 82x10° 329 0.69 0.0174 Yes
10/11/2005 8.0x10° 356 0.78 0.0047 Yes
10/25/2005 6.4x10% 320 0.55 0.0599 No
11/23/2005 6.9x10% 336 0.69 0.0168 Yes
12/29/2005 1.0x10° 13 0.70 0.0143 Yes
2/2/2006 9.7x10° 350 0.72 0.0109 Yes
3/8/2006 7.8x10° 332 0.53 0.0703 No
6/8/2006 1.0x 10° 347 0.74 0.0085 Yes
1/25/2007 73x10% 336 0.81 0.0149 Yes
ol (f(')_37’; : 10;, )| 3399
Network

Fourteen-Well Network

6/16/2008 8.8x10° 287 0.38 0.0744 No
7/21/2008 1.3x 10 97 0.01 0.9639 No
8/29/2008 13x10° 213 0.64 0.0036 Yes
9/11/2008 93x10° 156 0.73 0.0008 Yes
10/23/2008 1.1x10° 226 0.45 0.0376 Yes
11/26/2008 1.1x10° 225 031 0.1268 No
12/23/2008 57x10° 160 0.24 0.2892 No
1/12/2009 89x 10‘7 130 0.01 0.9450 No
2/23/2009 99x10° 247 0.22 0.2966 No
3/24/2009 6.3x107 106 0.00 0.9738 No
4/13/2009 47x10° 316 0.21 0.2708 No
5/28/2009 8.2x10% 310 0.25 0.2343 No
7/17/2009 20x10° 335 0.58 0.0127 Yes
9/21/2009 3.7x10° 8 0.10 0.5734 No
10/27/2009 6.0x10° 100 0.10 0.5781 No
11/12/2009 3.5x10° 259 0.02 0.8933 No
1/21/2010 1.1x10° 243 0.07 0.6749 No

5/23/2010 6.3x10° 358 0.12 0.5020 No
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Table 2. Results of Trend-Surface Analyses for LLWMA-1 (without Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Statistically
Date (m/m) (Azimuth)® R’ p-Value® Significant?

6/30/2010 1.8x10° 353 0.54 0.0212 Yes
7/13/2010 1.0x10° 357 0.20 0.3377 No
9/15/2010 7.6x 10° 315 0.42 0.0646 No

1/4/2011 1.1x10° 2 0.30 0.1439 No
2/11/2011 1.1x10°% 316 0.41 0.0532 No
3/21/2011 7.6 x10° 296 0.15 0.4063 No
4/25/2011 1.2x10°% 275 0.36 0.1046 No
5/25/2011 5.7x10° 306 0.37 0.1274 No
6/20/2011 23x10° 212 0.06 0.7300 No
7/14/2011 1.1x10° 194 0.45 0.0519 No

Hydraulic gradient from 11/26/2008 through 7/14/201 1 indeterminate

8/15/2011 20x10° 154 0.75 0.0076 Yes
8/29/2011 2.8x10° 171 0.89 0.0000 Yes
11/30/2011 3.4x10° 153 0.82 0.0001 Yes
12/29/2011 2.7x10° 163 0.81 0.0002 Yes
1/25/2012 3.1x10°% 129 0.67 0.0065 Yes
2/28/2012 2.5x10° 213 0.63 0.0040 Yes
4/18/2012 1.5x10° 176 0.80 0.0018 Yes
5/15/2012 1.9x10° 194 0.84 0.0001 Yes
6/14/2012 1.9x10° 193 0.81 0.0001 Yes
7/24/2012 3.0x10° 178 0.86 0.0001 Yes
8/16/2012 3.4x10° 142 0.76 0.0003 Yes
9/12/2012 42x10° 170 0.75 0.0018 Yes
Mean for ”
v | gt | oy

9/12/2012

a. Degrees clockwise from true north; 90 = east, 180 = south, 270 = west, 0 and/or 360 = north.

b. The probability that the degree of an apparent spatially dependent trend observed in the data (or a trend of
even greater degree) would occur solely by random chance. If the p-value is less than 0.05, the fitted trend
surface is deemed statistically significant.
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Table 3. Results of Trend-Surface Analyses for LLWMA-1 (with Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Statistically
Date (m/m) (Azimuth)* R’ p-Value® Significant?
Ten-Well Network
9/1/2005 8.7x10% 332 0.76 0.0068 Yes
9/12/2005 7.6x10° 323 0.67 0.0212 Yes
10/11/2005 72x10° 356 0.78 0.0051 Yes
10/25/2005 79x10° 339 0.65 0.0260 Yes
11/23/2005 8.6x10% 348 0.79 0.0042 Yes
12/29/2005 49x10% 353 0.40 01718 No
2/2/2006 6.5x10% 341 0.62 0.0330 Yes
3/8/2006 1.0x10° 348 0.70 0.0147 Yes
6/8/2006 1.0x107% 344 0.80 0.0038 Yes
1/25/2007 8.7x10° 348 0.76 0.0269 Yes

Means for the Ten- 8.0x10°

Well Network | 0.9x10% | 33

Fourteen-Well Network

6/16/2008 59x10° 309 0.31 0.1321 No
7/21/2008 14x10° 265 0.01 0.9673 No
8/29/2008 9.1x10°¢ 187 0.68 0.0018 Yes
9/11/2008 1.1x10° 180 0.69 0.0017 Yes
10/23/2008 59x10° 218 0.27 0.1803 No
11/26/2008 1.6x10° 237 0.24 0.2152 No
12/23/2008 76x10° 210 0.25 0.2794 No
1/12/2009 41x10% 219 0.06 0.7099 No
2/23/2009 75x10% 263 0.18 0.3812 No
3/24/2009 2.5x10° 224 0.03 0.8659 No
4/13/2009 48x10° 289 0.14 0.4408 No
5/28/2009 1.1x10°% 300 0.30 0.1720 No
7/17/2009 1.9x10° 326 0.54 0.0198 Yes
9/21/2009 56x10% 262 0.06 0.7241 No
10/27/2009 12x10° 176 0.01 0.9437 No
11/12/2009 3.5x10% 276 0.04 0.7905 No
1/21/2010 1.2x10° 258 0.14 0.4252 No
5/23/2010 7.6 x10° 318 0.16 0.3782 No

6/30/2010 1.6x10° 348 0.41 0.0693 No
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Table 3. Results of Trend-Surface Analyses for LLWMA-1 (with Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Statistically
Date (m/m) (Azimuth)® R’ p-Value® Significant?

7/13/2010 1.2x10% 312 0.21 0.3140 No
9/15/2010 6.7x10° 338 0.31 0.1524 No

1/4/2011 1.1x10° 358 0.26 0.1841 No
2/11/2011 1.1x10° 339 0.48 0.0288 Yes
3/21/2011 8.1x10% 311 0.29 0.1573 No
4/25/2011 7.3x10° 326 0.49 0.0362 Yes
5/25/2011 4.7x10% 18 0.29 0.2147 No
6/20/2011 33x10° 191 0.16 0.4179 No

Hydraulic gradient from 10/23/2008 through 6/20/2011 indeterminate
7/14/2011 12x10° 192 0.51 0.0278 Yes
8/15/2011 2.0x10° 161 0.79 0.0045 Yes
8/29/2011 28x10° 176 0.86 0.0001 Yes
11/30/2011 3.2x10° 171 0.83 0.0001 Yes
12/29/2011 26x10° 172 0.77 0.0006 Yes
1/25/2012 26x10° 144 0.68 0.0056 Yes
2/28/2012 20x10° 196 0.61 0.0056 Yes
4/18/2012 1.4x10° 172 0.79 0.0020 Yes
5/15/2012 1.6x10° 188 0.80 0.0003 Yes
6/14/2012 2.0x10° 200 0.82 0.0001 Yes
7/24/2012 3.0x10° 177 0.88 0.0000 Yes
8/16/2012 3.2x10° 151 0.75 0.0005 Yes
9/12/2012 45x10° 174 0.80 0.0007 Yes
71 4%37T£Zugh ; L oy 1‘:;, ) | 175e8

9/12/2012

a. Degrees clockwise from true north; 90 = east, 180 = south, 270 = west, 0 and/or 360 = north.

b. The probability that the degree of an apparent spatially dependent trend observed in the data (or a trend of even
greater degree) would occur solely by random chance. If the p-value is less than 0.05, the fitted trend surface is
deemed statistically significant.
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Table 4. Results of Trend-Surface Analyses for IDF/PUREX Cribs
(without Barometric Corrections)
Gradient Gradient
Measurement Magnitude Direction Number of
Date (m/m) (Azimuth)* R? p-Value” | Measurements

6/16/2008 1.7x10% 61 0.77 0.0117 9
8/1/2008 2.7x10° 148 0.86 0.0029 9
8/29/2008 2.1x10° 59 0.87 0.0066 8
9/10/2008 2.7 x10-5 173 0.94 0.0008 8

10/23/2008 No valid result
11/26/2008 12x10° 93 0.97 0.0009 7

12/22/2008 No valid result
1/26/2009 14x10° 108 0.82 0.0146 8
2/5/2009 20x10° 51 0.86 0.0077 8
3/24/2009 20x10° 46 0.82 0.0140 8
6/29/2009 24x10° 29 0.99 0.0097 )
9/22/2009 27x10° 54 0.84 0.0109 8
12/30/2009 42x10° 53 0.98 0.0001 8
3/16/2010 22x10° 41 0.87 0.0066 8
6/30/2010 1.3x10° 101 0.69 0.0291 9
9/14/2010 12x10% 68 0.92 0.0057 7
3/18/2011 22x10° 43 0.96 0.0012 7
6/20/2011 22x10° 78 0.92 0.0062 7
9/22/2011 23x10° 97 0.99 0.0002 7
12/29/2011 3.1x10° 121 0.78 0.0114 9

6/22/2012 No valid result
9/12/2012 24x10° 105 0.87 0.0020 9

Mean Results (:f 02;;110(; ) 80 (+15)

a. Degrees clockwise from true north; 90 = east, 180 = south, 270 = west, 0 and/or 360 = north.

b. The probability that the degree of an apparent spatially dependent trend observed in the data (or a trend of even
greater degree) would occur solely by random chance. If the p-value is less than 0.05, the fitted trend surface is
deemed statistically significant.




ECF-200E-12-0086,
REV. 0

CALCULATIONS IN SUPPORT OF THE LOW
HYDRAULIC GRADIENT EVALUATION STUDY FOR
THE 200 EAST AREA UNCONFINED AQUIFER

PAGE 28 OF
258

Table 5. Results of Trend-Surface Analyses for IDF/PUREX Cribs (with Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Number of
Date (m/m) (Azimuth)* R’ p-Value® | Measurements

6/16/2008 1.8x10° 58 0.81 0.0064 9

8/1/2008 1.8x10° 138 0.65 0.0411 9
8/29/2008 23x10° 63 0.78 0.0047 10
9/10/2008 No valid result
10/23/2008 25x10° 52 0.81 0.0065 9
11/26/2008 1.2x10° 55 0.91 0.0283
12/22/2008 1.7x10° 108 0.92 0.0072 7
1/26/2009 No valid result

2/5/2009 3.8x10° 47 0.95 0.0006 8
3/24/2009 1.9x10° 59 0.89 0.0039 8
6/29/2009 22x10° 36 0.95 0.0108 6
9/22/2009 26x10° 52 0.86 0.0069 8
12/30/2009 28x10° 3 0.88 0.0015 9
3/16/2010 20x10° 49 0.86 0.0071 8
6/30/2010 No valid result

9/14/2010 1.4x10° 49 0.99 0.0001 7
3/18/2011 22x10° 57 0.78 0.0110 9
6/20/2011 24x10° 89 0.84 0.0102 8
9/22/2011 2.1x10° 89 0.99 0.0001 7
12/29/2011 2.7x10° 104 0.90 0.0009 9
6/22/2012 No valid result

9/12/2012 22x10° 101 0.91 0.0076 7

Mean Results ( j 022211(;; ) 71 (x11)

a. Degrees clockwise from true north; 90 = east, 180 = south, 270 = west, 0 and/or 360 = north.

b. The probability that the degree of an apparent spatially dependent trend observed in the data (or a trend of even
greater degree) would occur solely by random chance. If the p-value is less than 0.05, the fitted trend surface is
deemed statistically significant.
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Table 6. Results of Trend-Surface Analyses for LLWMA-2 (with Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Number of
Date (m/m) (Azimuth)" R’ p-Value" Measurements
3/24/2009 No valid result
4/30/2009 No valid result
5/28/2009 1.8x10° 14 0.91 0.0272 6
6/29/2009 29x10° 18 0.89 0.0352 6
7/27/2009 25x10° 16 0.79 0.0459 7
8/6/2009 2.0x10° 18 0.85 0.0233 7
9/22/2009 12x10° 355 0.88 0.0412 6
10/29/2009 No valid result
11/12/2009 No valid result
1/4/2010 1.4x10° 7 0.89 0.0364 6
1/20/2010 1.2x10° 237 0.88 0.0424 6
2/18/2010 No valid result
3/10/2010 No valid result
5/23/2010 No valid result
6/30/2010 3.0x10° 8 0.86 0.0210 7
7/13/2010 2.7x10° 17 0.91 0.0293 6
8/23/2010 1.7x10° 10 0.78 0.0472 7
9/17/2010 1.6x10° 347 0.97 0.0041 6
1/4/2011 2.1x10° 16 0.74 0.0348 8
2/11/2011 48x10° 33 0.94 0.0145 6
3/21/2011 No valid result
4/25/2011 26x10° 23 0.92 0.0063 7
5/25/2011 1.5x10° 15 0.99 0.0001 7
6/20/2011 No valid result
7/14/2011 2.7x10° 20 0.97 0.0043 6
8/15/2011 No valid result
9/26/2011 No valid result
11/30/2011 14x10° 38 0.80 0.0414 7
12/29/2011 No valid result
1/25/2012 1.4x10* 237 0.97 0.0322 5
2/28/2012 2.5x10° 35 0.95 0.0098 6
4/18/2012 No valid result
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Table 6. Results of Trend-Surface Analyses for LLWMA-2 (with Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Number of
Date (m/m) (Azimuth)® R’ p-Value® | Measurements
5/15/2012 No valid result
6/14/2012 2.5x10* 189 1.00 0.0050 5
7/30/2012 No valid result
8/20/2012 No valid result
9/11/2012 1.7x10° 42 0.92 0.0061 7

a. Degrees clockwise from true north; 90 = east, 180 = south, 270 = west, 0 and/or 360 = north.

b. The probability that the degree of an apparent spatially dependent trend observed in the data (or a trend of even
greater degree) would occur solely by random chance. If the p-value is less than 0.05, the fitted trend surface is
deemed statistically significant.

Results of the trend-surface analyses for LERF, as shown on the spreadsheets in Appendix F, are listed

in Table 7 (with barometric corrections). Results for the three-well network (March 2009 through
November 2011) averaged 9.3 x 107 (7.5 x 10”°) m/m at 187 degrees (34 degrees) (the standard
deviation was used for the uncertainty estimates because a plane fit to only three measurements is an
exact solution, not an average). The inclusion of the fourth well starting in December 2011 resulted in

a larger gradient magnitude, but the direction was essentially the same. The average gradient for
December 2012 through the end of FY 2012 was 2.8 x 10™* (0.4 x 10™*) m/m at 188 degrees (8 degrees)
(the standard error was used for the uncertainty estimates because four wells were used in the
trend-surface analysis).

Table 7. Results of Trend-Surface Analyses for LERF (with Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Statistically
Date (m/m) (Azimuth)* R? p-Value® Significant?
Three-Well Network

3/24/2009 1.5x10* 175 N/A N/A N/A
4/30/2009 3.3x10% 143 N/A N/A N/A
5/28/2009 2.5x10° 312 N/A N/A N/A
6/29/2009 55x10° 75 N/A N/A N/A
7/13/2009 20x10° 198 N/A N/A N/A
8/6/2009 57x10° 186 N/A N/A N/A
9/22/2009 9.4x10° 181 N/A N/A N/A
11/12/2009 9.1x10° 140 N/A N/A N/A
7/13/2010 49x10° 193 N/A N/A N/A
8/23/2010 1.1x10* 196 N/A N/A N/A
9/17/2010 8.5x10° 185 N/A N/A N/A
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Table 7. Results of Trend-Surface Analyses for LERF (with Barometric Corrections)

Gradient Gradient
Measurement Magnitude Direction Statistically
Date (m/m) (Azimuth)" R’ p-Value” Significant?

1/4/2011 8.1x107 198 N/A N/A N/A
2/11/2011 1.6x10* 182 N/A N/A N/A
3/21/2011 1.7x 10* 196 N/A N/A N/A
4/25/2011 1.5x10* 205 N/A N/A N/A
5/25/2011 6.7x10° 221 N/A N/A N/A
7/14/2011 48x10° 343 N/A N/A N/A
9/26/2011 8.1x10° 198 N/A N/A N/A
11/30/2011 9.0x10° 195 N/A N/A N/A

MTe:er%eII';e : :;.35); 11‘(7;, )| 18739

Network
Four-Well Network

12/29/2011 28x10* 195 0.92 0.2858 No
2/28/2012 2.5x10* 186 0.93 0.2670 No
4/18/2012 3.0x10* 188 091 0.2928 No
5/15/2012 3.1x10* 181 N/A N/A N/A
8/20/2012 28x10"* 188 0.94 0.2348 No
9/11/2012 2.7x 10" 189 0.95 0.2132 No

F oxf;’n:flf%ettﬁeork (izl.)iicllog") ey

a. Degrees clockwise from true north; 90 = east, 180 = south, 270 = west, 0 and/or 360 = north.

b. The probability that the degree of an apparent spatially dependent trend observed in the data (or a trend of even
greater degree) would occur solely by random chance. If the p-value is less than 0.05, the fitted trend surface is
deemed statistically significant.
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Appendix A
Barometric Response Functions

This appendix shows the BRFs for the wells used in this study, as determined using the MRCX software.
The MRCX software was designed to correct well water-levels for river stage effects, but it can be used
for corrections of barometric pressure effects because the mathematical equations and methods are
identical.

The response function plots in the figures that follow are labeled “River Response Function,” but they are
actually BRFs. The plots labeled “Training Data Results” show the automated well water-level elevations
(the “Observed Well Elev” data series in black), the predicted water-level elevations resulting from the
multiple regression (the “Modeled [Predicted] Well Elev” data series in red), and the automated water
levels normalized to a constant barometric pressure (the “Modeled [Corrected] Well Elev” data series in
blue). The plots labeled “Correction Data Results” are blank because MRCX was only used in the training
mode to determine BRFs. If the software had been used to correct measurements outside of the date range
specified for the training, the results would have been shown on this plot. The following figures also show
the data option used for the multiple regression (i.e., “Original Data” or “First Differences”), the number
of time lags that yielded the best fit to the observed measurements, and the date range of the automated
measurements used in the analysis. For documentation purposes, the coefficients comprising the BRFs for
each well are listed in Appendix G.
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Figure A-1. Barometric Response Function for 299-E28-1 (LLWMA-1)
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Figure A-2. Barometric Response Function for 299-E28-17 (LLWMA-1)
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Figure A-3. Barometric Response Function for 299-E28-18 (LLWMA-1)
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Figure A-4, Barometric Response Function for 299-E28-27 (LLWMA-1)
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Figure A-6. Barometric Response Function for 299-E32-6 (LLWMA-1)
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Figure A-7. Barometric Response Function for 299-E32-8 (LLWMA-1)
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Figure A-8. Barometric Response Function for 299-E33-28 (LLWMA-1)
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Figure A-9. Barometric Response Function for 299-E33-34 (LLWMA-1)
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Figure A-10. Barometric Response Function for 299-E33-38 (LLWMA-1)
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Figure A-11. Barometric Response Function for 299-E33-339 (LLWMA-1)
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Figure A-12. Barometric Response Function for 699-49-55A (LLWMA-1)
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Figure A-13. Barometric Response Function for 699-49-57A (LLWMA-1)
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Figure A-14. Barometric Response Function for 699-50-56 (LLWMA-1)
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Figure A-15. Barometric Response Function for 299-E27-8 (LLWMA-2)
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Figure A-16. Barometric Response Function for 299-E27-9 (LLWMA-2)
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Figure A-17. Barometric Response Function for 299-E27-17 (LLWMA-2)
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Figure A-18. Barometric Response Function for 299-E27-18 (LLWMA-2)
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Figure A-19. Barometric Response Function for 299-E33-14 (LLWMA-2)
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Figure A-20. Barometric Response Function for 299-E33-37 (LLWMA-2)
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Figure A-21. Barometric Response Function for 299-E34-9 (LLWMA-2)
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Figure A-22. Barometric Response Function for 299-E34-10 (LLWMA-2)
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Figure A-23. Barometric Response Function for 299-E17-18 (IDF/PUREX)
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Figure A-24. Barometric Response Function for 299-E17-21 (IDF/PUREX)
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Figure A-25. Barometric Response Function for 299-E17-22 (IDF/PUREX)
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Figure A-26. Barometric Response Function for 299-E17-23 (IDF/PUREX)
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Figure A-27. Barometric Response Function for 299-E17-25 (IDF/PUREX)
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Figure A-28. Barometric Response Function for 299-E24-16 (IDF/PUREX)
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Figure A-29. Barometric Response Function for 299-E24-18 (IDF/PUREX)
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Figure A-30. Barometric Response Function for 299-E24-21 (IDF/PUREX)
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Figure A-31. Barometric Response Function for 299-E24-24 (IDF/PUREX)
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Figure A-32. Barometric Response Function for 299-E25-36 (IDF/PUREX)
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Figure A-33. Barometric Response Function for 699-37-47A (IDF/PUREX)
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Figure A-34. Barometric Response Function for 299-E26-10 (LERF)
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Figure A-35. Barometric Response Function for 299-E26-14 (LERF)
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Figure A-36. Barometric Response Function for 299-E26-77 (LERF)
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Figure A-37. Barometric Response Function for 299-E26-79 (LERF)
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Appendix B
Trend-Surface Analysis Spreadsheet

The spreadsheet used for the trend-surface analyses, with formulas displayed, is shown in Figure B-1.
The input data, consisting of the easting and northing well coordinates and the calculated hydraulic heads,
are entered into columns C, D, and E. Intermediate computations needed to solve the matrix equation
(i.e., Equation 10) are in the block from L23 through L36. The matrix equation is displayed in the block
from K46 to 048, and it is solved using Microsoft Excel matrix functions in rows 46 to 54. The matrix
functions are entered as array formulas (to enter an array formula in Excel, hold down the control and
shift keys at the same time and press enter). The coefficients of the fitted plane are in L52 to L54.

The normal vector to the fitted plane (pointing upward) is determined in cells L58 and L59. The gradient
magnitude is calculated in L64 (Equation 11), and the gradient direction is determined in the block of
cells from L69 to M77. To determine the gradient direction, the coefficients of the fitted plane are
examined in a logic block from L69 to L77 such that only one of the series of “IF” functions will be true.
The conditions being tested are listed in K69 to K77, and this is mainly to determine within which
quadrant the fitted plane dips. The “IF” functions in column M identify which of the conditions is true,
and then computes the dip direction of the fitted plane using the arctangent function in the appropriate
manner for that quadrant. The gradient magnitude and direction are then echoed in L10 and L11 so the
user can easily find the result.

Remaining calculations consist of the predicted hydraulic heads, identification of potential outliers, and
the ANOVA statistical test. The coefficients of the fitted plane are used to calculate the predicted
hydraulic heads for each well in column G. The difference of the predicted heads from their mean is
computed in column H, and the residuals are calculated in column I. The predicted range of the
measurements, using the IQR, is determined from the 25" and 75% percentiles in cells 023 to 030.

The cells showing the residuals (i.e., in column I) are conditionally formatted to highlight yellow if a
value is outside the range determined by the IQR, which allows for easy identification of the potential
outliers. The ANOV A table is in the block of cells from N14 to S17. The test statistic is in R15 and the
p-value is determined using the “FDIST” function in S15. The results of the statistics are in cells L15 to
L19. In L19, the p-value (cell L18) is compared to the level of significance specified in L17 to determine
if the trend surface is statistically significant.

In practice, only the template of the trend-surface analysis spreadsheet is saved because any of the trend-
surface results in this study can be easily regenerated by copying the input data into the template
spreadsheet. Use of this spreadsheet is demonstrated in Figure B-2 for the LLWMA-1 water-level
measurements collected on August 29, 2008.
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REV.0 THE 200 EAST AREA UNCONFINED AQUIFER
A | B ] C D E | G H |
1 |Trend Surface Analysis of Hydraulic Gradient
2 |(Least Squares Regression of a Plane to Points in 3-D Space)
3 [Reference: Davis, J. C. 2002. Statistics and Data Analysis in Geology, John Wiley & Sons
4 |Prepared by JP McDonald
5
6
7 Input Data Computed Data
: 3 Observed c :
Easting | Northing E Predicted ¢ . Residuals
" Well Name | . coord) | (y-coord) Hyc:;a:(l;gr :;aad Hydraulic Head Predicted Diff from Mean (Observed - Predicted)
9 1 =IF(ISBLANK(ES),™ $L.$52+$ $53°C9+3L$54°D9) =IF(ISBLANK(E9),™ G9-SUM($G$9:9G$28)/$L$23) |-IF(ISBLANK(ES),™,E9-G9)
10 2 =IF(ISBLANK(E10),™ $L$52+$L$53"C10+$L$54°D10) |=IF(ISBLANK(E10),™ G10-SUM($G$9:$G$28)/$.$23) |=IF(ISBLANK(E10)," E10-G10)
11 3 =IF(ISBLANK(E11)," $L$52+$L$53"C11+8L$54"D11) |=IF(ISBLANK(E11),"™,G11-SUM($G$9:$G$28)/$.$23) (=IF(ISBLANK(E11)," E11-G11)
12 4 =IF(ISBLANK(E12),™ $1 $52+$L$53°C12+$L$54°D12) [=IF(ISBLANK(E12),™ G12-SUM($G$9:$G$28)/$L.$23) |=IF(ISBLANK(E12)," E12-G12)
13 5 =IF(ISBLANK(E13),™ $L$52+$L$53°C13+$1$54°D13) |=IF(ISBLANK(E13),™,G13-SUM($G$9:$G$28)/$($23) |-IF(ISBLANK(E13),™,E13-G13)
14 6 =IF(ISBLANK(E14),™,$1$52+3L$53"C14+3L$54°D14) |[=IF(ISBLANK(E14)," ,.G14-SUM($G$9.:$G$28)/$L.$23) |=IF(ISBLANK(E14)," E14-G14)
15 7 =IF(ISBLANK(E15),™ $1 $52+8L$53"C15+$L$54"D15) [=IF(ISBLANK(E15),,G15-SUM($G$9:$G$28)/$L$23) |=IF(ISBLANK(E15)," E15-G15)
16 8 =IF(ISBLANK(E16),™,$L$52+8L.$53"C16+$L$54"D16) |-IF(ISBLANK(E16),” ,G16-SUM($G$9:$G$28)/$L$23) |=IF(ISBLANK(E16),™ E16-G16)
17 9 =IF(ISBLANK(E17),™,$L$52+$L$53"C17+$L$54"D17) |=IF(ISBLANK(E17),™ ,G17-SUM($G$9:$G$28)/$L$23) |=IF(ISBLANK(E17)," E17-G17)
18 10 =IF(ISBLANK(E18),™ $L$52+3L$53"C18+8L$54°D18) |=IF(ISBLANK(E18)," G18-SUM($G$9:$G$28)/$.$23) |=IF(ISBLANK(E18),™ E18-G18)
19 11 =IF(ISBLANK(E19),™ $L.$52+$1 $53"C19+$L$54°D19) |=IF(ISBLANK(E19),",G19-SUM($G$9:$G$28)/$L$23) |=IF(ISBLANK(E19)," E19-G19)
20 12 =IF(ISBLANK(E20),™,$L$52+$1 $53"C20+$L$54°D20) |=IF(ISBLANK(E20),",G20-SUM($G$9:$G$28)/$.$23) |=IF(ISBLANK(E20),™ E20-G20)
21 13 =|F(ISBLANK(E21),™ $1 $52+$L.$53"C21+$L$54"D21) |=IF(ISBLANK(E21),",G21-SUM($G$9:$G$28)/$L.$23) |=IF(ISBLANK(E21),™ E21-G21)
22 14 =IF(ISBLANK(E22),™ $1 $52+$1 $53°C22+$1 $54°D22) |=IF(ISBLANK(E22),™ G22-SUM($G$9:$G$28)/$L$23) [=IF(ISBLANK(E22),™ E22-G22)
23 15 =lF(ISBLANK(E23),™ $L.$52+$L$53"C23+$L$54°D23) |=IF(ISBLANK(E23)," G23-SUM($G$9:$G$28)/$L.$23) |=IF(ISBLANK(E23),™ E23-G23)
24 16 =IF(ISBLANK(E24),™ $1.$52+$1L$53'C24+$L.$54°D24) |=IF(ISBLANK(E24),™ ,G24-SUM($G$9:$G$28)/$L$23) |=IF(ISBLANK(E24)," E24-G24)
25 17 =IF(ISBLANK(E25)," $.$52+$1 $53°C25+$L.$54"D25) |=IF(ISBLANK(E25),",G25-SUM($G$9:$G$28)/$L.$23) |=IF(ISBLANK(E25),™ E25-G25)
26 18 =IF(ISBLANK(E26),™ $L.$52+$1 $53°C26+$L.$54°D26) |=IF(ISBLANK(E26),™,G26-SUM($G$9:$G$28)/$L.$23) |=IF(ISBLANK(E26),™ E26-G26)
27 19 =IF{ISBLANK(E27),™ $L$52+$L$53°C27+$L$54°D27) |=IF(ISBLANK(E27),™ G27-SUM($G$9:$G$28)/$L.$23) |=IF(ISBLANK(E27)," E27-G27)
28 20 =IF(ISBLANK(E28),™ $L$52+$L.$53°C28+$L$54°D28) |=IF(ISBLANK(E28),™ G28-SUM($G$9:$G$28)/$L$23) |=IF(ISBLANK(E28),™ E28-G28)
29
30

Figure B-1. Spreadsheet Used for the Trend-Surface Analysis with Formulas Displayed
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REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER
K L ] N &) P Q R B

8 |Hydraulic Gradisnt

9

10 Gradiont =164

1] “Gradient Direction (i ):|=INDEX(M69M77 MATCH( Yos ,L69177.0))

12

13 ANOVA
14 Var Source Sum of Squares Dl Maan F-Test P-Value
i5 Goodness of Fi (R2):|=L3&/L35 Regression =SUMSQ(HIH28)_ 2 =O15/P15 015016 |=FDIST(R15,P15,P16)
16 Correlation Coefficion! (R):[=SQRT(L15) Deviation =SUMSO(B:28) =1233 [=O16/P16
w7l Lovel of Significance:|0.05 . Total =015+016 ; =231
18 P-Value:|=ROUND(S15 4)

19 Statistically Signilicant Trend?:|=IF(L23=3,"N'A - 3 pts",IF(L18<=L17, Yes . No"))

21 [intermediale Computations Polendial Oullier Range (on the Residuals):

2
# of Obsorvaions:|=COUNT(C9.C28) 25ih Percentile:|~PERCENTILE(INDIRECT( 0 &123+8).0.25)
24 Sum of 7 C9:C28] 75th Porcentiie:|=PERCENTILE(INDIRECT(" 9.7 8L23+8).0.75)
—z'———mn%.%. ] Tniorquartie Range (I0R):|-S0%24-30523
| 26 | Sum of :|=SUMPRODUCT(C9:C28

27 Sum of Easting*2:|~SUMSQ(C8:C28) 1OR Factor:| 15
| 28 | Sum of 2:|=SUMSQ(D3:D28)
(29| Sum of Observed Heads:|=SUM(ES:E28) Lowoer Value:[=ROUN

30 Sum of Easting"Observed Heads:|=SUMPRODUCT(C9:C28,E9:E28) Uppor Value:|=ROUND($08$24+$0827* $0$25.3)

31] Sum of Northing*Observed Heads:|=SUMPRODUCT(D9:028.E9:£28)

32 Sum of Observed Hoads"2:|=SUMSQ(ESE28)

<) Sum of Pradiciod Hoads:|=SUM(GOG28)

34 Sum of Prediclod Hoads"2:|=SUMSO(GI:G28)

35 §5t:[=132-(L29"2)L23

3% SSr:[=134-(L33°2)1.23

37
[ 38 |Wiatrix Equation (Equabion 5.86 in Davis, 2002)

39

40 |23 =124 =125 b0|=129

41 |24 =127 =126 b1 [=L30
(2= = =128 B2 [=131

a3

44 |inverse Malrix

45

46 |=MINVERSE| ! =MINVERSE(K40.

47 =
[48 | MINVERSE(K4OMA2)  |-MINVERSE(KAOMAD) =MINVERSE(K40:M42)

49
[50 |Cosfficients of the Fitled Plane (z = b0 + bix + b2y)

51

52 b0=|=MMULT (K46:M48,040:042)

53 bl=|=MMULT(K46:M48.040:042)

54 b2=|=MMULT(K46:M48.040:042)

56 [Normal Voctor 1o the Filled Plane (<ab.c> whero a = -bi,b= b2, ¢ = 1)

57
|58 a: 1)
59 b:|=$L$54"(-1)

c:1

61

62 |Gradient Magniludo

63

o4 =SORT(L58"2+1 50"2)

65

| 66 |Gradient Direction

67

] Azimuth:

| 69 | Horizontal Plane?:=IF(AND($L$58=0 $L $59=0)."Yee","No") val

70 Duo North?:[=IF(AND($L.$58-0.8L859>0)."Yos"."No" =IF(L70="Yos".0. Wa')

i Due East?:|=IF(AND($L.$58>0 $L $59=0). Yos"."No” =IF(L71="Yos" 90, n/a")

72 Due South?:|=IF| | $L$58<0),"Yos" . No" =IF(L72="Yes", 180,V

73 Tue Wost? = ot N e 270 )

[ 74 Firsd Quadrant?:=IF(AND($L$58>0 5L $59>0)."Yes","No') =IF(L74="Yos" ATAN(SLS5B/'SLS58)° 180/PK) "n/a") _

75 Second Quadrant?-|-IF(AND(SL$68>0.8L$59<0). Yes™"No') -IF(L75-"You 90+ATAN(ABS(SLSS0) $LE56) 180710 va)

7 et Gumian? - ANDAL$S0-0 885050 oo N |- (7= os' Z70-ATANL $5BARS(S §50)F 1857

77 Fourth Guadrant?:|=IF “Yos". No') [=IF(L77="Yos" 270-ATAN($LS5/ABS(SL$58))" 180/PI() “Va")

Figure B.1. Spreadsheet Used for the Trend-Surface Analysis with Formulas Displayed (cont'd.)
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J K L ] N 4] A S
Hydraulic Gradiem
Gradiont 0.13E-06|
Gradient Drection (i 186.7
K ANOVA
137515.1) 3 Var Sourco “Sum of Moan F-Test P-Vauo
15 200E328 7 137741.47 21.907 00 Goodness of Fit (*2): 68 Regression .00047 3975 0.000236087 11.0008818]  0.001768552
16 200E3328 | 573206, 137375.01 12 004) Correlation iont (R): a?gl |Deviation 000218682 11 1) 05|
17 299 E33-330 57371 13722151 121.967) 00 Lovel of Signiicance: 05 Total . 000602857 13
18 290 E3334 573104 137740.427 121 0 P-Vahe: 0.0018] _
19 200E3338 573501.1 137504 121 -0. [ Siatsscally Signiicant Trend?: Yas
20 €90-40-55A 573146.301| _ 138351.781 1214 0.010
21 60040 57A 572544 138380 121.971 io.g Iiormediaio Compuiations | Potential Qutiier Range (on the Residuais):
609-50-56 572748.21 138841 121.é 0
15 # of Observations: 14 25th Percontio:| __-0.003267909)
16 "Sum of Easting:| 8023697505 “75th Porcentio;| __ 0.001001364
17 Sum of ng:| 1924057 830 [ (IQR):] 0.00426027 3|
18 Sum of Casts ing:| 1.1 +12] |
19 Sum of Easting”2:| 4. +12 1OR Factor; 1.5
20 Sum of Northing*2:| 2 64682E+11
Sum of Observed Hoads: 1707.548 Lower Vahe: 0.010
Sum of Easting"Observed Hoads:| 978632027 .4 Vahe! 0.007
T o N Cbamroed Hoasie | Bo¢7ear74 4
Sum of Observed Heads"2:| 208265.7273
Sum of Predicied Hoads: 1707 .548
Sum of Predicted Heads*2|  208265.727|
SSt|_0.000602857
SSr:|_0.000473975
Matrix Equation (Equation 5.86 in Davis, 2002)
|
14 ! 1 B0| 1707.548|
8023697.505] 4. +12] 1.1E+12 b1 9786320274
1924957 930 1.1 +12] 2.65E+11 2347827742
Invorse Matrix
214626.4625| -0.340165653| -0.14306
20.3401 z 07| 1.056-07
-0.14305032] _ 1.04GAE-07| 2 20607

Coalicionts of the Fifled Plane (Z = b0 + B1X + b2y)

bo=

120.1122143

bi=

1.06206E-06

[Normal Vector 10 the Fitied Piane (<ab.c> Maaﬁl.h 2.c=1)

SR elsla] ekl 2lelelal«lala] dolele] g2 a2 als]]alals] &l o wfwle]ea] el <]l slwx]2]s]s

Figure B-2. Example Trend-Surface Analysis Spreadsheet with the Water-Level Measurements Collected on 8/29/2008 for LLWMA-1

a:|-1.06206E-06]
b:| -0.06415E-06
3 1
Gragiont Wagriids
9.12627E-06|
Direction
Azimuth:
va
n!a|
na
na
s wa
. wa
- va
Third :|Yes 186.6886
Fourth Quadrant?: na
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Appendix C
Hydraulic Head Calculations and Trend-Surface Analysis Results for LLWMA-1

Three spreadsheets are presented in this appendix for LLWMA-1: one with well characteristics, one
documenting the determination of the gyroscope correction factors, and one with the hydraulic head
calculations and trend-surface analysis results. Well characteristics are shown on the “Wells” spreadsheet
in Figure C-1. This spreadsheet lists, for each well, the default MP — RP values, horizontal coordinates,
old reference point elevations, new reference point elevations resulting from the resurveys, and gyroscope
correction factors. No formulas are used on this sheet.

Determination of the gyroscope correction factors are shown on the spreadsheet in Figure C-2. For each
well, this sheet lists the initial depth to water measured for this study, the gyroscope depth stations
(measured depth and true vertical depth) that bound the depth to water (i.e., columns E and F for the
station above the depth to water, and columns G and H for the station below the depth to water), and the
correction factor interpolated from the depth to water and gyroscope measurements. Where the
lowermost gyroscope depth station was above the water level, only data for the lowermost station is
shown (in columns G and H). The formula used in column I to interpolate the correction factors is shown
(in text form) at the bottom of the sheet. Where only the lowermost gyroscope depth station is provided,
the difference between the measured depth and true vertical depth at that station was used as the
correction factor.

Figure C-3 shows a portion of the spreadsheet, with formulas displayed, that was used to calculate the
hydraulic heads and display the trend-surface analysis results. The water-level measurements are in
columns C through F (measurement date & time, depth to water, measurement point description, and
MP — RP). In column G, the hydraulic head values are calculated (Equation 1) with no corrections

(i.e., using the old reference points with no corrections for well bore deviation or barometric pressure).
The reference point elevations for each well are obtained from the ‘Wells’ sheet (Figure C-1) using the
“VLOOKUP” function. This function matches the well name in column B to the well names in the first
column of the specified array on the “Wells” sheet (B6 to O19) and returns a value from the specified
column of the array (column 7 for the old reference point values) in the same row as the matched well
name. In column H, the hydraulic head values are calculated using the new reference point elevations
(column 9 from the specified array on the ‘Wells’ sheet). In column I, hydraulic heads are calculated
using the old reference point elevations but with the gyroscope correction factors. These factors are also
obtained from the ‘Wells’ sheet using the “VLOOKUP” function. The full formula is entered for all four
coefficients, even though the first three coefficients were zero for the LLWMA-1 wells. The same
calculation is performed in column J, except that the new reference point elevations are used. Column K
is reserved for the column J measurements normalized to a constant barometric pressure. These
calculations were performed in a separate spreadsheet (see Appendix G for an example) and then copied
into this spreadsheet.

Once the hydraulic heads were calculated, they were copied into the trend-surface analysis spreadsheet
(Appendix B) along with the horizontal coordinates for the wells, and the trend-surface results were then
copied into this sheet (rows 21 through 25 in Figure C-3). Figure C-4 lists the entire spreadsheet with all
of the water-level measurements collected for this study and the results of the hydraulic head calculations
and trend-surface analyses. Measurements that were identified as potential outliers (by the IQR method)
but retained are highlighted yellow, and those excluded are highlighted red. The identification of outliers
was made only for the hydraulic heads that were normalized to a constant barometric pressure.
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A g 1 ¢ | b ] E F G H 1 J K L M N 0
1 |200 East Area Low Gradient Evaluation Study
2 |LLWMA-1 Well Information (Wells worksheet)
3
4 Well Name | MP Desc. | MP-RP (m) Horizontal Coordinates {m NAD&3) Oid RP Elev (m NAVDSS) New RP Elev (m NAVDES) Gyro Correction Coefficients
5 East (m) North (m) Source Value Source Value Source Q (o] a ca
6 299-£28-1 TOPP 0.013 $73933.500 | 136732.608 | Unknown 209.850 KEH 209.848 Fuor 0.00000€+00 | 0.00000E+00 | 0.0D000E+00 | -3.00000€-02
7 299-£28-17 TOPP 0.010 $73492.030 | 136331.778 | Unknown 216.687 USACE(JECA) 216.690 Fluor 0.00000€+00 | 0.00000€+00 | 0.00000€+00 | -1.00D00€-01
8 299-£28-18 TOPP 0.010 573104.076 | 136767.778 | USACE(JECA) | 212.111 | USACEUECA)| 212104 Fluor 0.00000€+00 | 0.00000€+00 | 0.00000€+00 | -4.00000€-02
9 299-£28-27 TOPP 0.005 573226.784 | 137070.063 | USACE(JECA) 208.473 USACE{JECA) 208.463 Fluoe 0.00000E+00 | 0.00000€+00 | 0.00000E+00 | -1.20000E-01
10 299-£32-5 TOPP 0.00S | 572599.697 | 137285.125 | USACEUECA)| 209.013 | USACE(JECA)| 209.005 Fluos 0.00000€+00 | 0.00000€+00 | 0.00000€+00 | -7.00000€-02
11 299-£32-6 TOPP 0.005 $72600.400 | 137515.100 KEM 204.447 KEH 204.452 Fluor 0.00000€+00 | 0.00000€+00 | 0.00000€+00 | -5.00000€-02
12 299-£32-8 TOPP 0.005 572663390 | 137741470 KEH 1972.790 KEH 1972.795 Huor 0.00000€+00 | 0.00000€+00 | 0.0D000E+00 | -1.30000€-01
13 299-£33-28 TOPP 0.013 5$73226.365 | 137375.019 | USACE(JECA) 203.535 KEH 203.548 Fluor 0.00000€+00 | 0.00000€+00 | 0.0D000E+00 | -2.00000€-02
14 299-£33-339 TOPP 0.005 $73716.860 | 137221510 Rogers 203.027 Rogers 203.029 FHuor 0.00000€+00 | 0.00000€+00 | 0.00000E+00 | -2.00000€-02
15 299-£33-34 TOPP 0.005 5$73104.458 | 137740.427 | USACE(JECA) 194.133 KEM 194.141 FHuor 0.00000€+00 | 0.00000€+00 | Q.0D000E+00 | -2.00000€-02
16 299-€£33-38 TOPP 0.005 S73591.158 | 137594.489 | USACE(JECA) 193.629 KEH 193.626 Fluor 0.00000€+00 | 0.00000£+00 | 0.0D000€+00 | -2.S0000E-01
17 699-49-55A TOC 0.000 | 573146301 | 138351.78) | USACE(JECA)| 162864 | USACE(JECA)| 162.866 Fluor 0.00000€+00 | 0.0D000E+00 | 0.00000£+00 | -3.000006-02
18 699-49-S7A TOPP 0.010 S72544.276 | 138389.240 | USACEUECA) 169.721 USACE{JECA) 169.723 Fluar 0.00000€+00 | 0.00000€+00 | 0.00000€+00 | 0.00000€+00
19 699-50-56 TOPP 0.009 572748210 | 138841.550 Fluor 168.896 Fluor 168.899 Fluor 0.00000€+00 | 0.00000€+00 | 0.00000€+00 | -S.SOD00E-01
20
21 TOPP = Top of Pump Plate
b7} TOC = Top of Casing
23 TOT = Top of Discharge Tee

Figure C-1. Spreadsheet of Well Information for LLWMA-1 (i.e., “Wells” Sheet)
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A | B [ C | D 3 F G H I
1 | 200 East Area Low Gradient Evaluation Study
2 |[LLWMA-1 Gyroscope Correction Factors
3
4 Initial Depth | Initial Depth Syt gt Shaiuns | Correction
Well Name Measured [True Vertical| Measured |True Vertical ft)
5 to Water (m) | to Water (ft) Depth (ft) | Depth (ft) | Depth(ft) | Depth (f) Factor (
6 299-g28-1 87.862 288.26 260 259.98 300 299.97 -0.03
7 299-E28-17 94.728 310.79 300 299.91 320 315.89 -0.10
8 299-E28-18 89.995 295.26 280 279.97 300 299.96 -0.04
9 299-E28-27 86.376 283.39 281.6 281.48 -0.12
10 299-E32-5 86.902 285.11 2843 28423 -0.07
11 299-E32-6 82.349 270.17 266 265.95 -0.05
12 299-g32-8 75.711 248.40 248.2 248.07 0.13
13 299-E33-28 81.441 267.19 266.7 266.68 -0.02
14 299-E33-339 80.9504 265.43 260 255.98 271.4 271.38 -0.02
15 299-E33-34 72.023 236.30 231.7 231.68 -0.02
16 299-E33-38 71.577 23483 230.4 230.15 -0.25
17 699-49-55A 40.884 134.13 120 119.99 138 137.96 -0.03
18 699-49-57A 47.615 156.22 153.2 153.20 0.00
19 699-50-56 47.111 154.56 140 139.57 160 159.40 -0.55
20
21 Formula used in Colum i: =IF(ISBLANK(E6),H6-G6,ROUND{(D6-E6)/(G6-E6)*((H6-G6)-(F6-E6))+(F6-E6),2))

Figure C-2. Spreadsheet of Gyroscope Correction Factors for LLWMA-1
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A B Wi, & | D E F G H i J K
1 |200 East Area Low Gradi luation Study
2 |LLWMA-1 Hydraulic Head Calcul and Trend-Surface A is Res| Potential outlier retained
3 Outlier removed
4 Ten-Well Net
5
6
; P ™ dDepth| MP | MP- Head (m NAVDES)
5 Date & Time (PST)| toWater (m) | Desc. | RP No Corrections New RP Only Gyro Correction Only New RP & Gyro Correction New RP, Gyro C & BP Adju
=ROUND(VLOOKUP{$810, Wells!$BS6:50$19,7)-{SD10- =ROUND{VLOOKUP(SB10, Wells!$8$6:50$19 8)-($D10-
SF10+{VLOOKUP(SB10, Wells1$BS6:50519,11)*(SD10- $F10+{(VLOOKUP(SB10,Wells1$856:50519,11)*($D10-
$F10)*3+VLOOKUP{$810, Wells1$856:50519,12)*($D10- SF10)*3+VLOOKUP{SB10, Wells|$856:50519,12)*(SD10-
=VLOOKUP(SB10,Wells|SBS6:5051 |=VLOOKUP{SB10,Wells|$SBS6:5051 |SF10)42+VLOOKUP({$B10,Wellsi5BS$6:50519,13)*(SD10- SF10JA2+VLOOKUP{$B10, WellsI1$SBS$6:$0519,13)*(SD10-
10 299-E28-18 9,7)4{$D10-5F10) 9,9)-{$D10-$F10) SF10}+VLOOKUP(SB10,Wells!$856:50519,14)}*0.3048),3) $F10}+VLOOKUP(SB10,Wells1$856:50%$19,14))*0.3048),3)
=ROUND(VLOOKUP{$811, Wells1$B56:50$19,7)-($D11- =ROUND{VLOOKUP{SB11, WellsISBS$6:50519 9)-($D11-
SF11+(VLOOKUP(SB11, Wells15856:50619,11)*($D11- $F11+(VLOOKUP(SB11,WellsI$BS6:50$19,11)*(SD11-
$F11)A3+VLOOKUPR{$B11, Wells1$B56:50519,12}*(5D11- $F11)A3+VLOOKUP({SB11, Wells1$BS$6:50519,12)*($D11-
=VLOOKUP(S$B11, Wells|SBS6:5051 |=VLOOKUP(SB11, WellsISBSE:5051 |$F11)42+VIOOKUP($B11, WellsISBS6:50519,13)*(SD11- SF11)A2+VLOOKUP{SB11, Wells!$BS$6:50519,13)*(SD11-
1 299-E28-27 9,7)-{S011-5F11) 9,9)-($D11-5F11) $F11}+VLOOKUP(SB11,Wells|$856:50519,14))*0.3048),3) $F11)+VLOOKUP($B11,Wells1$B$6:50519,14))°0.3048),3)
=ROUND{VLOOKUP{SB12, Wells1$BS6:50519,7){$D12- =ROUND{VLOOKUP{SB12, Wells!$8$6:$0519 9)-(5D12-
SF12+(VLOOKUP(5B12,Wellsi$856:50519,11)*(5D12- SF12+{VLOOKUP(SB12,Wells1$B$6:50519,11)°(5D12-
SF12)A3+VLOOKUR{$812 Wells!SBS6:50519,12)*(5D12- SF12)3+VLODXUP(SB12, Wells!SBS6:50$19,12)*(SD12-
=VLOOKUP{$812, WellsISB$6:50%1 |=VLOOKUP(SB12,WellsISBS6:50$1 [$F12)A2+VLOOKUP{$812, WellsISBS6:50519,13)*(5D12- SF12)724+VLOOKUP{SB12, Wells!$S856:50519,13)*(SD12-
12 299-E32-5 9,7)-{$D12-5F12) 9,9)-{$D12-5F12) SF12)+VLOOKUP(SB12,Wells!$8$6:50519,14))°0.3048), 3) SF121+VLOOKUP($812 Wells1$B$6:50%19,14))*0.3048),3)
=ROUND{VLOOKUP{5813,Wells1$B$6:50519,7)-($D13- =ROUND(VLOOKUP{$B13, Wells|$BS$6:$0$19 9)-($D13-
$F13+{VLOOKUP{SB13,Wells1$856:50$19,11)*(5D13- SF13+(VLOOKUP(SB13, WellsISBS6:50519,11)*(SD13-
$F13)43+VIODKUP($B13, Wells1SBS6:50513,12)*($D13- SF13}A3+VLOOKUP{SB13, Wells!$BS$6:50$19,12)*(SD13-
=VLOOKUP(SB13,Wells|SBS6:5051 [=VLOOKUP(SB13,WellsISBS6:5051 |$F13)424VLOOKUP($813 Wells1SBS6:50519,13)*{SD13- SF13}A2¢VLOOKUP{$B13, Wells!SB$6:50$19,13)*(SD13-
13 299-E32-6 9,7)-{5D13-5F13) 9,9){SD13-5F13) $F13)+VLOOKUP{SB13, Wells!15856:50519,14))°0.3048),3} S$F13}+VLOOKUP{SB13,Wells13BS$6:50$19,14))*0.3048),3)
=ROUND(VLOOKUP{$B14, Wells1SBS6:50519,7)-(SD14- =ROUND{VLOOKUP{SB14, Wells|$BS$6:50$19 9)-($D14-
$F14+{VLOOKUP($B14,Wells{$856:50519,11)*(SD14- $F14+(VLOOKUP(SB14,Wells1$B$6:50$19,11)*(SD14-
SF14)A3+VLOOKUP{$B814, Wells1SBS6:50519,12)*(5D14- SF14)23+VLOOKUP(SB14, Wells!SBS6:50519,12)*(SD14-
=VLOOKUP{$SB14, Wells|SBS6:5051 |=VLOOKUP(SB14, WellsI$BS6:5051 [$F14)A2+VIOOKUP(S814, Wells1SBS6:50519,13)*(SD14- SF14)A2+VLOOKUP{SB14, Wells|$B56:50519,13)*(SD14-
14 299-E32-8 9,7)-{$D14-5F14) 9.9){$D14-5F14) $F14)+VLOOKUP(SB14,Wells!$BS$6:50519,14))°0.3048),3) SF14)+VLOOKUP(SB14,Wells 15856:50519,14))°0.3048),3)
=ROUND(VLOOKUP{SB15, Wells SBS6:50519,7)-{$D15- =ROUND{VLOOKUP{SB15, Wells|$BS6:50519,9){$D15-
$F15+{VLOOKUP($B15,Wells!$BS$6:50519,11)*($015- SF15+(VLOOKUP($81S,Wells15856:50519,11)*($D15-
$F15)A3+VLOOKUR{$815 WellsISBS6:50519,12)°(SD15- SF15)A3+VLOOKUP({SB15, Wells1SBS6:50$19,12)*(SD15-
=VLOOKUP{$B15,Wells!SB$6:5051 [=VLOOKUP(SB15,Wells!$BS6:5051 [SF15)42¢VIODKUP{$B15,Wells1SB56:50519,13)*(SD15- SF15)72+VLOOKUP(SB15, WellsISBS6:50519,13)*(SD15-
15 299-E33-28 9,7)-{$015-5F15) 9,9)-{$D15-$F15) SF15)+VLOOKUP(5B15,Wells 15856:505 19,14))°0.3048), 3) $F15HVLOOKUP(SB1S Wells 1$B$6:$0519,14))*0.3048),3)
=ROUND{VLOOKUP{SB16,Wells1SB$6:50519,7)-($D16- =ROUND(VLOOKUP(SB16, Wells| $856:50519,9)-($D16-
SF16+{VLOOKUP{SB16,Wells1$856:50$19,11)*($D16- SF16+(VLOOKUP(SB16,Wells1$856:50519,11)*(SD16-
$F16)43+VLOOKUP($816, Wells15856:50519,12)°(5D16- $F16)23+VLOOKUP{SB16, Wells!SBS6:50519,12)*(SD16-
=VLOOKUP{$SB16, Wells1$BS6:5051 |=VLOOKUP(SB16,Wells|$SBS56:5051 [SF16)A2+VLOOKUP($SB16, Wells1SBS6:50519,13)*(SD16- SF16)A24VLOOKUP($B16, Wells!1$B$6:50519,13)*(SD16-
16 299-£33-339 9,7){5016-5F16) 9,9)-{$D16-5F16) $F16)+VLOOKUP(5816,Wells15856:50519,14))*0.3048), 3} SF16)+VLOOKUP(SB16,Wells15856:50519,14))°0.3048),3)
=ROUND{VLOOKUP{$817,Wells!$B$6:50519,7)-($D17- =ROUND(VLOOKUP(SB17, Wells|SBS6:50519,9)($D17-
$F17+(VLOOKUP{SB17 Wellsi$BS6:50519,11)°($D17- SF17+(VLOOKUP(SB17 Wells1$856:50$19,11)*($D17-
SF17)A3+VLOOKUP{$817, Wells1SBS6:50519,12)*(SD17- SF17A3+VLOOKUP{SB17, Wells!SBS6:$0519,12)*(SD17-
=VLOOKUP{SB17, Welis|SB$6:5051 |=VLOOKUP{SB17,WellsISBS6:5051 |$F17)424VLOOKUR{$817, WellsISBS6:50519,13)*(5D17- SE17)2+VLOOKUP{SB17, Wells{1SBS6:50519,13)*(S017-
17 299-E33-34 9,7)-{$D17-SF17) 9,9)-($D17-5F17) $F17)+VLOOKUP{SB17, Wells!$856:50519,14))°0.3048),3) SF17+VLOOKUP(S817, Wells 1$B56:50519,14))°0.3048),3)
=ROUND(VLOOKUP{$B818,Wells15B56:50519,7){SD18- =ROUND(VLOOKUP($B18, Wells!$B$6:50$19,9)-{$D18-
SF18+(VLOOKUP($818 Wells1$B56:50519,11)*($D18- SF18+(VLOOKUP({$B18 Wells 1$856:50519,11)*(5D18-
SF18)A3+VLOOKUP({$B18, Wells1$BS6:50519,12)*{SD18- SF1B)JA3+VLOOKUP{SB18, Wells!$SBS6:50$19,12)*(SD18-
VLOOKUP{SB18, Wells1SBS6:5081 |=VLOOKUP($818,Wells|$BS6:5051 [$F18)A2+VLOOKUP($818, WellsISBS6:50$19,13)*($D18- $SF18)*2+VLOOKUP{$B18,Wells!$B56:50519,13)*(SD18-
18 299-E33-38 9,7)-{SD18-SF18) 9,9)-{$D18-SF18) $F18)+VLOOKUP(S$B18 Wells|$856:50519,14))*0.3048),3) $F1B)+VLOOKUP(SB18 Wells1SB$6:50519,14))*0.3048),3)
=ROUND(VLODKUP(S819, Wells!1$B56:50519,7)-($D19- =ROUND{VLOOKUP{SB19, Wells!$BS6:50519 9)-($D19-
$F19+(VLOOKUP{SB19,Welks 1$856:50519,11) *($D19- SF19+(VLOOKUP(SB19, Wells1$B56:50519,11)*($D19-
$E19)A3+VLOOKUR($819, WellsISB56:50519,12)*(5D19- $F19)23+VLOOKUP{SB19, WellsISBS6:50$19,12)* (D19
=VLOOKUP{SB19,Wells!$SBS6:5051 [=VLOOKUP{SB19, WellsI$BS6:5051 |$F19)42+VLOOKUP($819, WellsI$856:50519,13)*(SD19- $F19)42+VLOOKUP{5819, WellsISBS6:50$19,13)*(SD19-
19 699-49-57A 9,7)}-{$D19-$F19) 9,9){$D19-5F19) SF19)+VLOOKUP($B19,Wells 158$6:505 19, 14))°0.3048),3) $F19)+VLOOKUP($B19,Wells15856:50519,14))*0.3048),3)
20 Range (m): =MAX{G10:G19)-MIN{G10:G19)  [=MAX(H10:H19)-MIN(H10:H19)  [=MAX{i120:119)-MIN{110:119) =MAX(J10:J19)-MIN{)10:119) =MAX{K10:K19}-MIN(K10:X19}
21 Gradient Magnitude (m/m):
22 Direction (azimuth):
23 RA2:
24 p-Value:
25 Statistically Significant?:

Figure C-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 with Formulas Displayed
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CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

ECF-200E-12-0086, EVALUATION STUDY FOR PAGE 83 OF 258

REV.0 THE 200 EAST AREA UNCONFINED AQUIFER
A | [ | (3 | D E i G | H | | 1 3
1 |200 East Area Low Gradient Evaluation Study ] [
2 [LLWMA-1 Hydraulic Head Calculations and Trend-Surface Analysis Results Potential outlier retained
3 | Outlier removed
4 Ten-Well Network
5
6
7 & 5 ADepth| we Hydraulic Head (m NAVDSS)
: Wel Name | ate & Time (PST)| to Water (m) | Desc. | ™ | No Comections | New R Only G”"c"'om"‘“"" "';::;:"’ c::c::::n
10 299-€28-18 | 9/1/2005 16: 89.995 TOPP | 0.010 122.126 122.119( 122.138 122.131 122.130|
1 299-£28-27 | 9/1/200515:10( 86.376] TOPP | 0.005 122.102] 122.092| 122.139| 122.129 122.128
12 299-£32-5 9/1/2005 13:06{ 86.902| TOPP | 0.005 122.116] 122.108{ 122.137] 122.129] 122.129|
13 299-€32-6 9/1/2005 13:22| TOPP | 0.005 122.103 122.108{ 122.118 1221230 122.123
14 299-£32-8 9/1/2005 13:38] 75.711] TOPP | 0.005 122084 122.089( 122.124 122.129} 122.127
15 299-633-28 | 9/1/200515:25] 81.441) TOPP | 0.013 122.107 122.1200 122.113 122.126] 122.126)
16 299-£33-339 |  9/1/2005 14:51) 80.904 TOPP | 0.005 122.128] 122.130 122.134 122.136] 122.133|
17 299-€33-34 | 9/1/2005 13:54 72.023 TOPP | 0.005 122.115 122123 122.121 122.129] 122.123]
18 299-€33-38 | 9/1/2005 14:12) 71577 10PP | 0.005 122.057 122.054{ 122.133 122.130 122.129|
19 699-49-57A |  9/1/2005 12:44) 47.615] ToPP | 0.010 122.116 122.118 122.116 122.118] 122115
20 Range {m): 0.071 0.076] 0.026 0.018] 0.018
21 Gradient Magnitude (m/m): 2.24€-05) 1.36€-05] 1.45€-05 7.686-06] 8.60€-06
22 Direction (azimuth) 39 s3] 350 312 332
23 RAZ: 0.12 0.04] 0.47 0.67 0.76
24 p-Value: 0.6292] 0.8673] 0.1079 0.0202 0.0068]
25 Statistically Significant?: No| No| No Yes| Yes|
26
27
28
29 Hydraulic Head (m NAVDSS)
Measurement | Measured Depth
10 Well Name MP | MP-RP N Gyro Correction | New RP & Gyro New RP, Gyro
3 Date & Time (PST)| to Water (m) No Corrections | New RP Only Only Cstion Coicrastive b 5P
32 299-€28-18 | 9/12/2005 10:20| 89.999 TOPP | 0.010 122,122 122.115 122.134 122.127 122127
33 299-€28-27 | 9/12/2005 12:15{ 86.382[ TOPP | 0.005 122.096 122.086| 122133 122.123 122.123
34 299-€32-5 9/12/2005 11:45/ 86.909] TOPP | 0.005 122 109 122.101] 122.130 122.122 122122
35 299-632-6 9/12/2005 11:35) 82.354] TOPP | 0.005 122.098] 122.103| 122.113 122.118] 122.119
36 299-£328 | 9/12/2005 11:15| 75.715] TOPP | 0.005 122.080] 122.085) 122.120 122.125 122.126
37 299-€33-28 | 9/12/2005 12:00 81444] TOPP | 0.013 122.104{ 122.117] 122.110] 122.123] 122124
38 299-£33-339 | 9/12/2005 10:40| 80.912 TOPP | 0.005 122 120 122.122) 122.126] 122 128( 122.129
39 299-£33-34 | 5/12/2005 11:05[ 72.029) TOPP | 0.005 122 109 122.117] 122.115] 122.123] 122.122
40 299-£33-38 | 9/12/2005 10:55| 71584] TOPP | 0.005 122.050] 122.047] 122 126| 122.123 122.124
41 699-49-57A |  9/12/20059:45 47.623] ToPP | 0.010 122.108) 122.1 122.108] 122.110( 122112
42 Range (m): 0.072] 0.075] 0.026] 0.018] 0.017
43 Gradient Magnitude {m/m): 2.49€-05 1.60€-05] 1.636-05) 8.24£-06 7.49€-06
44 Direction (azimuth): 39 51| 357 329 323
45 RA2: 0.15] 0.05| 059 0.69 0.67
46 p-Value: 0.5578] 0.8245 0.0450 0.0174] 0.0212
47 Statistically Significant?: No| No| Yes| Yes| Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ! EVALUATION STUDY FOR PAGE 84 OF 258
’ THE 200 EAST AREA UNCONFINED AQUIFER
B C D E F G e H U Tl [ ] | K
51 Hydraulic Head (m NAVDSS)
— Measurement | Measured Depth - =
52| Well Name MP | MP-RP g Gyro Correction | New RP & Gyro |New RP, Gyro Correction
53] Date & Time (PST)| to Water (m) No Corrections New RP Only Only S & BP Adjustment
54 [299-£28-18 | 10/11/2005 13:18 90.002| TOPP | 0.010 122.119 122.112 122.131 122.124 122.124
55 |299-€28-27 | 10/11/2005 12:53 86.384] TOPP | 0.005 122.094 122.084 122.131 122.121 122.121
56299-€325 | 10/11/2005 12:10 86.912| TOPP | 0.005 122.106 122.098 122127 122.119 122.119
57299-E32-6 | 10/11/2005 12:18 82.355] TOPP | 0.005 122.097 122.102 122.112 122.117 122.117
58(299-E32.8 | 10/11/2005 12:29 75.720| TOPP | 0.005 122.075 122.080 122.115 122.120 122121
59[299-E33-28 | 10/11/2005 12:46 81.443| TOPP | 0.013 122.100 122.113 122.106 122.119 122.120
60 [299-E33-339 | 10/11/2005 13:00 80,921 TOPP | 0.005 122.111 122113 122.117 122.119 122.120
61 |299-£33-34 | 10/11/2005 12:39 72.034] TOPP | 0.005 122.104 122112 122.110 122.118 122117
62 [299-E33-38 | 10/11/2005 13:09 71.588] TOPP | 0.005 122.046 122.043 122.122 122.119 122.119
63 [699-49-57A | 10/11/2005 11:45 47.625] TOPP | 0,010 122.106 122.108 122.106 122.108) 122.110|
[ 64] Range (m): 0.073 0.070 0.025 0.016, 0.014
65 Gradient Magnitude {m/m): 2.81E-05 1.96E-05 1.74€-05 8.02E-06 7.16€-06)
(66 | Direction (azimuth): aa 56 9 356, 356
67 RA2: 0.19 0.08 0.56 0.78 0.78
e8] p-Value: 0.4703 0.7328 0.0563 0.0047 0.0051
69 Statistically Significant?: No No No Yes Yes
70
71
7
73] Hydraulic Head (m NAVDSS)
[74] wellName Mm:::,mn mmm MP MBRP o | New RP Only | GV Comrection | New RP & Gyro [New RP, Gyro Correction
o] Only Correction & BP Adjustment
76 |299-628-18 | 10/25/2005 8:58 90.010| TOPP | 0.010 122.111 122.104 122.123 122.116) 122.116)
77 [299-62827 | 10/25/2005 9:35 86.391| TOPP | 0.005 122.087 122.077 122.124 122.114 122.113
78 [299-632-5 | 10/25/2005 11:10 86.916] TOPP | 0.005 122.102 122.094 122.123 122.115 122.115
79(299-6326 | 10/25/2005 11:00 82.361| TOPP | 0.005 122.091 122.096 122.106 122111 122110
80([299-6328 | 10/25/2005 10:46 75.723] TOPP | 0.005 122.072 122.077 122.112 122.117 122.115
81[299-€33-28 | 10/25/2005 10:09 81.452| TOPP | 0.013 122.096) 122.109 122.102 122.115 122.114
82 [299-€33-339 | 10/25/2005 9:16 80.921| TOPP | 0.005 122.111 122.113 122.117 122119 122.117
83 [299-E33-34 | 10/25/2005 10:34 72.036| TOPP | 0.005 122.102 122.110 122.108 122.116) 122.113
84 [299-€33-38 | 10/25/2005 10:22 71.591| TOPP | 0.005 122.043 122.040 122.119 122116 122.114
85 [699-49-57A | 10/25/2005 8:31 47.630] TOPP | 0.010 122.101 122.103 122.101 122.103 122.100
86 Range (m): 0.068 0.073 0.023 0.016 0.017
[87] Gradient Magnitude (m/m): 2.33E-05 1.48E-05 1.41E-05 6.38E-06 7.86E-06
88| Direction (azimuth): a3 58 357 320 339
(89 RA2: 0.14 0.05 0.52 055 0.65)
90 p-Value: 0.5914 0.8369 0.0785 0.0599 0.0260
[91] Statistically Significant?: No No No No Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ' EVALUATION STUDY FOR PAGE 85 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER
8 C D E & G [ H ] [ | ] [ K
95 Hydraulic Head (m NAVDS8)
— Measurement | Measured Depth ~ -
96| Well Name MP | MP-RP ; Gyro Correction | New RP & Gyro |New RP, Gyro Correction
7] Date & Time (PST)| to Water (m) No Corrections New RP Only Only Cocrisction & BP Adjustment
98 (299-£28-18 11/23/2005 13:40 90.014( TOPP | 0.010 122.107 122.100 122.119 122.112 122.111
99 |299-£28-27 11/23/2005 14:45| 86.398| TOPP | 0.005 122.080 122.070 122.117 122.107 122.106
1001299-£32-5 11/23/2005 15:11 86.925( TOPP | 0.005 122,093 122085 122.114 122.106 122.106
101{299-£32-6 11/23/2005 15:22 82.3689( TOPP | 0.005 122.083 122.088 122.098 122.103 122.102
102(299-E32-8 11/23/2005 15:41 75.732| TOPP | 0.005 122.063 122.068 122.103 122.108 122.106
103|299-£33-28 | 11/23/2005 15:00 81.461| TOPP | 0.013 122.087 122.100 122.093 122.106 122.105
104/299-£33-339 | 11/23/2005 14:33 80.929| TOPP | 0.005 122.103 122.105 122.109 122.111 122.109
105/299-£33-34 | 11/23/2005 15:48 72.044| TOPP | 0.005 122.094 122.102 122.100 122.108 122.105
106/299-E33-38 | 11/23/2005 14:15 71.601] TOPP | 0.005 122.033 122.030 122.109 122.106| 122.104
107|699-49-57A | 11/23/2005 13:03 47.636| TOPP | 0.010 122.095 122.097 122.095 122.097 122.094
L‘E’ Range (m): 0.074 0.075 0.026 0.015 0.017
109 Gradient Magnitude (m/m): 2.52E-05 1.67€-05 1.55E-05 6.92E-06 8.48£-06
110 Direction (azimuth): 43 56 2 336 348
_& RA2: 0.15 0.06 0.54 0.69 0.79
2 p-Value: 0.5729 0.8130 0.0670 0.0168 0.0042
113 Statistically Significant?: No No No Yes| Yes|
114
115
116
2 Measurement | Measured Depth Wt Head‘(m il | -
%’ i oo Date & Time (PST)| to Water (m) il Lol No Corrections | New RP Only e E)niv Nm M&R:P%Tmm
120{299-£28-18 12/29/2005 9:41 90.023| TOPP | 0.010 122.098 122.091 122.110 122.103 122.102
121(299-£28-27 12/29/2005 10:13 86.407 TOPP | 0.005 122.071 122,061 122.108 122.098 122.099
122|299-E32-5 12/29/2005 11:21 86.932| TOPP | 0.005 122.086 122.078 122.107 122.099 122.099
123|299-£32-6 12/29/2005 11:09 82.377| TOPP | 0.005 122.075 122.080 122.090 122.095 122.097
124/299-£32-8 12/29/2005 10:59 75.739| TOPP | 0.005 122.056 122.061 122.096 122.101 122.103
125|299-E33-28 12/29/2005 10:24 81.472) TOPP | 0.013 122.076 122.089 122.082 122.095 122.097
126|299-E33-339 12/29/2005S 9:58| 80.942| TOPP | 0.005 122.090 122.092 122.096 122.098 122.103
127|299-£33-34 | 12/29/2005 10:46 72.060| TOPP | 0.005 122.078 122.086 122.084 122.092 122.093
128|299-£33-38 | 12/29/2005 10:37 71.612| TOPP | 0.005 122022 122.019 122.098 122.095 122.099
129]699-49—57A 12/29/2005 9:30| 47.647| TOPP | 0.010 122.084 122.086 122.084 122.086 122.093
Range (m): 0.076 0.073 0.028 0.017 0.010
Gradient Magnitude (m/m): 3.13€-05 2.29E-05 1.98E-05 1.01€-05 4.91E-06
Direction (azimuth): 45 56 16 13 353
RA2: 0.23 0.12 0.55 0.70 0.40)
p-Value: 0.3975 0.6518 0.0621 0.0143 0.1718
Statistically Significant?: No No No Yes No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ; EVALUATION STUDY FOR PAGE 86 OF 258
: THE 200 EAST AREA UNCONFINED AQUIFER
| 8 C D E F G T " n | 1 [ 1 | K
139 Hydraulic Head (m NAVDSS)
Measurement | Measured Depth = =
140{ Well Name MP | MP-RP ! Gyro Correction | New RP & Gyro | New RP, Gyro Correction
121 Date & Time (PST)| to Water {m) No Corrections New RP Only Only - & BP Adjustment
142[299-£28-18 2/2/2006 10:35 90.036| TOPP | 0.010 122.085 122.078 122.097 122.090 122.090
143(299-£28-27 2/2/2006 11:40 86.417| TOPP | 0.005 122.061 122.051 122.098 122088 122.088
144(299-£32-5 2/2/2006 13:14 86.945| TOPP | 0.005 122.073 122.065 122.094 122.086 122.086
145(299-£32-6 2/2/2006 12:58 82.388] TOPP | 0.005 122.064 122.069 122.079 122.084 122.085)
146/299-£32-8 2/2/2006 12:43 75.752| TOPP | 0.005 122.043 122.048 122.083 122.088 122.090
147(299-E33-28 2/2/2006 12:10 81.480| TOPP | 0.013 122.068 122.081 122.074 122.087 m.onl
148(299-£33-339 | 2/2/2006 11:23 80.953| TOPP | 0.005 122.079 122.081 122.085 122.087 122.089|
149|299-£33-34 2/2/2006 12:30 72.069| TOPP | 0.005 122.069 122.077 122.075 122.083| 122.086|
299-£33-38 2/2/2006 11:00 71.620] TOPP | 0.005 122.014 122.011 122.090 122.087| 122.088]
151]699-49-57A 2/2/2006 9:57 47.662[ TOPP | 0.010 122.069 122.071 122.069 122.071 122.076
1—% Range (m): 0.071 0.070 0.029 0.019 0.014
153 Gradient Magnitude (m/m): 2.85€-05 1.96€-05 1.88E-05 9.66E-06 6.48£-06
[154] Direction (azimuth): 40 50 5 350 341
155} RA2: 0.22 0.09 0.62 0.72 0.62
156 p-Value: 0.4255 0.7238 0.0339 0.0109 0.0330
157 Statistically Significant?: No No Yes Yes Yes
158
159
1
161 —— I Depth Hydraulic Head (m NAVDSS) .
% WElINAMe | hate & Time (PsT)| towaterm) | ™ |MP®| N corrections | Newrp oty | SV oﬂ“';m" “m "”&R:;(::;’ M:" e
164[299-£28-18 3/8/2006 13:27 90.038] TOPP | 0.010 122.083 122.076 122.095 122.088 122086
165[299-£28-27 3/8/2006 13:53 86.429| TOPP | 0.005 122.049 122.039 122.086 122.076| 122.074
166({299-E32-5 3/8/2006 14:46 86.953| TOPP | 0.005 122.065 122.057 122.086 122.078 122.078}
167[299-£32-6 3/8/2006 14:34 82.400| TOPP | 0.005 122.052 122.057 122.067 122.072 122.070]
168[299-£32-8 3/8/2006 14:26 75.761] TOPP | 0.005 122.034 122.039 122.074 122.079 122.075
169[299-£33-28 3/8/2006 14:02 81.492| ToPP | 0.013 122.056 122.069 122.062 122.075 122.075
170299-€33-339 |  3/8/2006 13:43 80.955| TOPP | 0.005 122.077 122,079 122.083 122.085) 122.080|
299-£33-34 3/8/2006 14:12| 72.073| TOPP | 0.005 122.065 122,073 122.071 122.079 122.069|
299-£33-38 3/8/2006 15:14] 71.629| TOPP | 0.005 122.005 122.002 122.081 122.078| 122.078
699-49-57A 3/8/200612:43] 47.663] TOPP | 0.010 122.068 122.070 122.068 122.070] 122.065
Range (m): 0.078 0.077 0.033 0.018 0.021
Gradient Magnitude (m/m): 2.52605 1.64E-05 1.61£-05 7.78E-06 1.05€-05)
Direction (azimuth): 41 53 359 332 348
RA2: 0.14 0.05 0.47 0.53 0.70
p-Value: 0.5978 0.8294 0.1087 0.0703 0.0147
Statistically Significant?: No No No No Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 : EVALUATION STUDY FOR PAGE 87 OF 258
; THE 200 EAST AREA UNCONFINED AQUIFER
| B8 [3 D E G i H ] | ] J K
183 Hydraulic Head (m NAVDE&S)
— Measurement | Measured Depth - .
184, Well Name MP | MP-RP i Gyro Correction | New RP & Gyro (New RP, Gyro Correction
E Date & Time (PST)| to Water (m) No Corrections New RP Only Only Sormetion & BP Adjustment
186/299-£28-18 6/8/2006 12:13 90.043| TOPP 122.078 122071 122.080 122.083 122.082
187|299-£28-27 6/8/2006 12:52 86.428| TOPP 122.050 122.040 122.087 122.077 122.077
188|299-£32-5 6/8/2006 13:51 86.953| TOPP 122.065 122.057 122.086 122.078 122.078
189|299-E£32-6 6/8/2006 13:38 82.398| TOPP 122.054 122.059 122.069 122.074 122.074
190{299-£32-8 6/8/2006 14:00 75.762| TOPP 122.033 122,038 122073 122.078 122.077
191{299-£33-28 6/8/2006 13:20 81.491| TOPP 122.057 122.070 122.063 122.076 122,076
192{299-£33-339 6/8/2006 12:30 80.960{ TOPP 122.072 122.074 122.078 122.080 122.081
193(299-£33-34 . 6/8/2006 14:14 72.076| TOPP 122.062 122.070 122.068 122 076 122074
194(299-£33-38 6/8/2006 14:31 71.629| TOPP 122.005 122.002 122.081 122.078 122.078
195(699-49-S7A 6/8/2006 11:36 47.672| TOPP 122.059 122.061 122.059 122.061 122.062
1196 Range (m): 0.073 0.072 0.031 0.022 0.020
ﬂ Gradient Magnitude (m/m): 2.86E-05 1.95E-05 1.95£-05 1.05€-05 1.01E-05
19_§ Direction (azimuth): 38 47 3 347 344
E RA2: 0.21 0.08 0.63 0.74 0.80
_ZE p-Value: 0.4420 0.7376 0.0316 0.0085 0.0038|
201 Statistically Significant?: No No Yes Yes Yes
Hydraulic Head (m NAVDSS8)
Well Name D::;’;'::::;n M::x::rmﬂ' MP(MPRP ™ ions | NewRP Onty | O™ Correction | New RP & Gyro [New RP, Gyro Correction
Only Correction & BP Adjustment
299-£28-18 1/25/2007 15:57 90.064| TOPP 122.057 122.050 122.069 122.062 122.062
299-£28-27 NM NM NM NM NM NM NM NM NM
299-E32-5 1/25/2007 16:59 86.974| TOPP 122.044 122.036 122.065 122.057 122.057
299-E32-6 1/25/2007 16:49 82.419| TOPP 122.033 122.038 122.048 122.053 122.052
299-E32-8 1/25/2007 16:39 75.783| TOPP 122.012 122.017 122.052 122.057 122.056
299-£33-28 NM NM NM NM NM NM NM NM NM|
299-E33-339 | 1/25/2007 16:08 80.980| TOPP 122.052 122.054 122.058 122.060 122058]
299-E33-34 1/25/2007 16:31 72.094| TOPP 122.044 122.052 122.050 122.058 122.058}
299-£33-38 1/25/2007 16:21 71.650| TOPP 121.984 121981 122.060 122.057 122.055,
699-49-57A 1/25/2007 15:37 47.685| TOPP 122.046 122.048 122.046 122 048 122.045
Range (m): 0073 0.073 0.023 0.014 0.017
Gradient Magnitude (m/m): 2.68E-05 2.00E-05 1.44E-05 7.27€-06 8.73E-06
Direction (azimuth): 41 52 356 336 348
RA2: 0.16) 0.09 0.70 0.81 0.76
p-Value: 0.6393 0.7910 0.0494 0.0149 0.0269
Statistically Significant?: No No Yes Yes Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECFQ%%E/‘%‘OOBG' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAG§5888 OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
M | N 0 P Q R s

4 |Fourteen-Well Network

5

6

7 Mydraulic Head (m NAVDS8)
8| Well Name Da':?;";::":‘::;n M::x:::f‘:fn";h MP | MP-RP [ New RP & Gyro [New RP, Gyro Correction
9 Correction & BP Adjustment

10 [299-£281 6/16/2008 11:30 87.862| TOC | 0.000 121.995 121.984
11[299-€28-17 | 6/16/2008 12:57 94.728| TOC | 0.000 121.992 121.990
12 (29962818 | 6/16/2008 11:45 50.145| TOPP | 0.010 121.981 121.980
13[299-628-27 | 6/16/2008 12:30 86.526| TOPP | 0.005 121.979 121.978
14 [299-E32-5 6/16/2008 12:00 87.052| TOPP | 0.005 121.979 121.979
15 [299-£32-6 6/16/2008 12:05 82.496| TOPP | 0.005 121.976 121975
16 [299-632-8 6/16/2008 12:10 75.858| TOPP | 0.005 121.982 121.981
1729963328 | 6/16/2008 12:24 81.591| TOPP | 0.013 121.976 121.975
18 [299-€33-339 | 6/16/2008 12:49 81.057| TOPP | 0.005 121.983 121.981
19299-€33-34 | 6/16/2008 12:15 72.168| TOPP | 0.005 121.984 121.981
20 [299-€33-38 | 6/16/2008 12:43 71.726| TOPP | 0.005 121.981 121.980
21[699-4955A | 6/16/2008 13:30 40.884| TOPP | 0.004 121.995 121.992
22699-4957A | 6/16/2008 13:17 47.756] TOPP | 0.010 121.977| 121974
23 |699-50-56 6/16/2008 14:10 47.111| TOPP | 0.009 121.965 121.961
24 Range (m): 0.030 0.031
| 25 | Gradient Magnitude (m/m): 8.80E-06 5.91E-06
[ 26 | Direction (azimuth): 287 309
27 RA2: 0.38 031
23] p-Value: 0.0744 0.1321
29 Statistically Significant?: No No
30

31

32

33 Hydraulic Head (m NAVDS8)
(34 Well Name D:::;’:;:‘::;n M::‘w"::::::;”’ MP | MP-RP [ New RP & Gyro |New RP, Gyro Correction
35 Correction & BP Adjustment

36 |299-£28-1 7/21/2008 8:41 87.893| TOC | 0.000 121.964 121972
37 [299-628-17 7/21/2008 8:12 94.777| TOPP | 0.010 121.953 121.955
38 |299-£28-18 7/21/2008 8:22 50.146| TOPP | 0.010 121.980 121.980
39 [299.£28-27 7/21/2008 8:50 86.533| TOPP | 0.005 121.972 121.972
40 |299-€32-5 7/21/2008 9:31 87.057| TOPP | 0.005 121.974 121974
41 [299-£32°6 7/21/2008 9:36 82.504| TOPP | 0.005 121.968 121.967
42 [299-£32.8 7/21/2008 9:43 75.865| TOPP | 0.005 121.975 121.975
43 |299-633-28 7/21/2008 8:57 81.598| TOPP | 0.013 121.969 121.969
44299-€33-339 | 7/21/2008 9:05 81.070| TOPP | 0.005 121.970 121971
45 [299-63334 7/21/2008 9:51 72.185| TOPP | 0.005 121.967 121.966
46 [299-£33-38 7/21/2008 9:15 71.730| TOPP | 0.005 121.977 121.977
47 |699-49-55A 7/21/2008 7:50 40.896| TOC | 0.000 121.979 121.979
48 [699-49-57A 7/21/2008 7:58 47.768| TOPP | 0.010 121.965 121.967
49 |699-50-56 7/21/2008 7:41 47.109] TOC | 0.000 121.958 121.959
50 Range (m): 0.027 0.025
[ 51] Gradient Magnitude (m/m): 1.27£-06 1.356-06
52| Direction {azimuth): 97 264
B RA2: 0.01 0.01
54 p-Value: 0.9639 0.9673
55 Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008-12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGES?BQ ©F
: THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | s
59 Hydraulic Head (m NAVD88)
E Well Name Dat;“;_:’;’:::;n M;“v';;:r':fﬂ";h MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
61 Correction & BP Adjustment
62 [299-£28-1 8/29/2008 9:47 87.882| TOC | 0.000 121.975 121.957
63 |299-E28-17 8/29/2008 9:37 94.754| TOC | 0.000 121.966 121.964
64 [299-€28-18 | 8/29/2008 10:32 90.164| TOPP | 0.010 121.962 121.961
65|299-€28-27 | 8/29/2008 11:10 86.540| TOPP | 0.005 121.965 121.964
66 [299-€32-5 8/29/2008 10:24 87.063| TOPP | 0.005 121.968 121.968
67 |299-€32-6 8/29/2008 10:19 82.508| TOPP | 0.005 121.964 121964
68 [299-€32-8 8/29/2008 10:14 75.868| TOPP | 0.005 121.972 121.970
69 [209-E33-28 | 8/29/2008 11.05 81.604| TOPP | 0.013 121.963 121.963
70[299-€33-339 | 8/29/2008 9:54 81.071| TOPP | 0.005 121.969 121.967
71|299-€33-34 | 8/29/2008 1009 72.180| TOPP | 0.005 121.972 121.968
72|299-€33-38 | 8/29/2008 10:02 71.740| TOPP | 0.005 121.967 121.966
73[6994955A | 8/29/2008 10:52 40.837| TOC | 0.000 121.988 121.985
74|699-4957A | 8/29/2008 10:43 47.758| TOPP | 0.010 121.975 121.971
75 [699-50-56 8/29/2008 10:57 47.080| TOC | 0.000 121.987 121.980
76 Range (m): 0.026 0.028
[77] Gradient Magnitude (m/m): 1.32E-05 9.13E-06
78 Direction (azimuth): 213 187
79 RA2: 0.64 0.68
80 p-Value: 0.0036 0.0018
81 | Statistically Significant?: Yes Yes
82
83
84
85 Hydraulic Head {m NAVDS88)
86| well Name D:::;:'i'::::;‘r) M::’m ':::’;h MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
87 Correction & BP Adjustment
88 [299-£28-1 9/11/2008 9:40 87.914| TOPP | 0.013 121.956 121.963
89 |299-£28-17 9/11/2008 9:12 94.785| TOPP | 0.010 121.945 121944
90 [299-£28-18 9/11/2008 9:21 90.164| TOPP | 0.010 121.962 121.962
91(299-€28-27 | 9/11/2008 11.05 86.540| TOPP | 0.005 121.965 121.965
92[299-€325 9/11/2008 11:17 87.063| TOPP | 0.005 121.968 121.968
93[299-6326 9/11/2008 11:23 82.507| TOPP | 0.005 121.965 121.965
94 [299-£32-8 9/11/2008 11:31 75.868] TOPP | 0.005 121.972 121972
95(299-€33-28 | 9/11/2008 10:58 81.598] TOPP | 0.013 121.969 121.970
96 |299-€33-339 | 9/11/2008 9:51 81.080| TOPP | 0.005 121.960 121.962
97(299-€33-34 | 9/11/2008 11:36 72.186] TOPP | 0.005 121.966 121.965
98 [299-€33-38 | 9/11/2008 10:04 71.745| TOPP | 0.005 121.962 121.965
99 [699-49.55A 9/11/2008 9:56 40.899] TOC | 0.000 121.976 121.981
100[699-49-57A 9/11/2008 8:25 47.766| TOPP | 0.010 121.967 121.971
101/699-50-56 9/11/2008 8:47 47.099] TOPP | 0.009 121.977 121.976
102 Range (m): 0.032 0.037
103 Gradient Magnitude (m/m): 9.30£-06 LOI1E-05
104 Direction (azimuth): 156 180
105) RA2: 0.73 0.69
108 p-Value: 0.0008 0.0017
[107] Statistically Significant?: Yes Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-20012-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 30 OF
) THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R [ S
111 Hydraulic Head (m NAVDSS)
[112] Well Name D:t‘:;’;’{x‘(’:;n M::::::rmh MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
[113] Correction & BP Adjustment
114]299-€28.1 | 10/23/2008 12:44 87.889] TOPP | 0.013 121.981 121975
115299-€28-17 | 10/23/2008 12:54 94.767| TOPP | 0.010 121.963 121.965
116/299-€28-18 | 10/23/2008 12:50 90.162| TOPP | 0.010 121.964 121.965
117|299-€28-27 | 10/23/2008 12:32 86.538| TOPP | 0.005 121.967 121966
118[299.€32.5 | 10/23/2008 12:06 87.065 TOPP | 0.005 121.966 121.966
1192996326 | 10/23/2008 12:10 82.505| TOPP | 0.005 121.967 121.966
120[299-€32-8 | 10/23/2008 12:05 75.867| TOPP | 0.005 121.973 121972
121]299.€33-28 | 10/23/2008 12:36 81.599| TOPP | 0.013 121.968 121.967
122|299-€33-339 | 10/23/2008 12:26 81.075| TOPP | 0.005 121.965 121.961
123|299-€33-34 | 10/23/2008 12:18 72.183| TOPP | 0.005 121.969 121.966
124[299-€33-38 | 10/23/2008 12:22 71.735| TOPP | 0.005 121.972 121968
125[69949-55A | 10/23/2008 11:54 40.888| TOC | 0.000 121.987 121982
126]699-49-57A | 10/23/2008 12:00 47.761| TOPP | 0.010 121.972 121969
1276995056 | 10/23/2008 11.50 47.102| TOPP | 0.009 121.974 121.971
_@I Range (m): 0.024 0.021
129 Gradient Magnitude (m/m): 1.11E-05 5.86E-06
[130] Direction (azimuth): 226 218
131 RA2: 0.45 0.27
132 p-Value: 0.0376 0.1803
133] Statistically Significant?: Yes No
134
135
136
137 Hydraulic Head (m NAVDSS)
§| Well Name D::::-mﬂ M::;:::::;h MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
139 Correction & BP Adjustment
140299-€28-1 | 11/26/2008 10:38 87.901] TOPP | 0.013 121.969 121.985
141|299-€28-17 | 11/26/2008 10:48 94.798| TOPP | 0.010 121.932 121.932
14229962818 | 11/26/2008 9:52 90.173] TOPP | 0.010 121.953 121.952
143|299-628-27 | 11/26/2008 10:09 86.551| TOPP | 0.005 121.954 121.954
144]299-€32.5 11/26/2008 9:40 87.081| TOPP | 0.005 121,950 121.950
145(299.€326 | 11/26/20089:35 82.522| TOPP | 0.005 121.950 121951
146[299-€32.8 | 11/26/20089:28 75.884] TOPP | 0.005 121.956 121.957
147|299-€33-28 | 11/26/2008 10:17 81614 TOPP | 0.013 121.953 121.953
148[299°€33-339 | 11/26/2008 8:48 81.091] TOPP | 0.005 121.949 121952
149[299-€33-34 | 11/26/20089:18 72.201| TOPP | 0.005 121.951 121.954
150|299-€33-38 | 11/26/2008 8:59 71.752| TOPP | 0.005 121.955 121956
1516994955 | 11/26/2008 11:04 40.910] TOC | 0.000 121.965 121.969
152|699-4957A | 11/26/2008 11:20 47.778| TOPP | 0.010 121.955 121.960
153|699-5056 | 11/26/2008 11:36 47.118| TOPP | 0.009 121.958 121.954
154 Range (m): 0.037 0.053
[155] Gradient Magnitude (m/m): 1.136-05 1.596-05
156 Direction (azimuth): 225 237
157 RA2: 031 0.24
158 p-Value: 0.1268 0.2152
E' Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)



CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008-12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGES1OF
) THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | s
163 Hydraulic Head (m NAVDS8)
E Well Name D:::;“;;;TT:;T) M::::::rlz:)th MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
165 Correction & BP Adjustment
166|299-£28-1 12/23/2008 9:39 87.942| TOPP | 0.013 121.928 121941
167|299-€28-17 12/23/2008 9:29 94.810( TOPP | 0.010 121.920 121921
168|299-£28-18 12/23/2008 9:19 90.187| TOPP | 0.010 121939 121938
169|299-£28-27 12/23/2008 8:58 86.566| TOPP | 0.005 121.939 121939
170{299-E32-5 12/23/2008 9:09 87.092| TOPP | 0.005 121.939 121.939
171|299-E32-6 12/23/2008 9:05 82.530| TOPP | 0.005 121.942 121941
172|299-€32-8 12/23/2008 8:41 75.890| TOPP | 0.005 121.950 121.950
173(299-E33-28 12/23/2008 8:54 81.625| TOPP | 0.013 121.942 121.941
174|299-€33-339 NM NM| TOPP | 0.005 NM NM
175/299-£33-34 12/23/2008 8:48 72.249| TOPP | 0.005 121.903 121.906
176/299-£33-38 12/23/2008 9:53 71.763| TOPP | 0.005 121.944 121944
177|699-49-55A 12/23/2008 10:03 40.920f TOC | 0.000 121.955 121957
178/699-49-57A 12/23/2008 10:10 47.798| TOPP | 0.010 121.935 121937
179[699—50—56 12/23/2008 10:20 47.142] TOPP | 0.009 121934 121936
Range (m): 0.052 0.051
Gradient Magnitude {m/m): 5.70E-06 7.65E-06
Direction (azimuth): 160 210
RA2: 0.24 0.25
p-Value: 0.2892 0.2794
185 Statistically Significant?: No No
186
187
188
189 Hydraulic Head (m NAVDS8)
190 Well Name Datﬁ“#mn M::’v‘;;‘:::::"’)‘h MP | MP-RP | New RP & Gyro |New R, Gyro Correction
191 Correction & BP Adjustment
192|299-£28-1 1/12/2009 10:06 87.936 TOPP | 0.013 121.934 121.940
193|299-£28-17 1/12/2009 10:13 94.802( TOPP | 0.010 121.928 121.928
194|299-£28-18 1/12/2009 10:21 90.183| TOPP | 0.010 121.943 121943
195|299-£28-27 1/12/2009 10:33 86.563| TOPP | 0.005 121.942 121943
196|299-E32-5 1/12/2009 9:16 87.092| TOPP | 0.005 121.939 121939
197(299-E32-6 1/12/2009 9:24 82.534| TOPP | 0.005 121.938 121.940
198|299-€32-8 1/12/2009 9:31 75.895| TOPP | 0.005 121.945 121.946
199|299-£33-28 1/12/2009 10:39 81.626| TOPP | 0.013 121.941 121.942
200|299-£33-339 1/12/2009 9:58 81.101| TOPP | 0.005 121.939 121.940
201(299-£33-34 1/12/2009 9:37 72.214| TOPP | 0.005 121.938 121.941
202|299-E33-38 1/12/2009 9:42 71.766| TOPP | 0.005 121.941 121943
203|699-49-55A 1/12/2009 9:02 40.925| TOC | 0.000 121.950 121960
204|699-49-57A 1/12/2009 9:08 47.796| TOPP | 0.010 121.937| 121941
205|699-50-56 1/12/2009 8:56 47.149| TOPP | 0.009 121.927 121.928
206 Range (m): 0.023 0.032
207 Gradient Magnitude (m/m): 8.86E-07 4.11E-06
208 Direction (azimuth): 130 219
209 RA2: 0.01 0.06
210| p-Value: 0.9450 0.7099
211 Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200F-12-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR P
' THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | s
215 Hydraulic Head (m NAVD&8)
[216] Well Name D::':;“",i':‘(’:;n M::;';’::f‘:;";" MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
217 Correction & BP Adjustment
218[299-€28.1 2/23/2009 10:27 87.978] TOPP | 0.013 121.892 121383
219(299.€28-17 | 2/23/2009 12:01 94.793 TOPP | 0.010 121.931 121930
220[299.€28-18 | 2/23/2009 11:50 90.198| TOPP | 0.010 121,928 121.927
22129962827 | 2/23/2009 11:16 86.582| TOPP | 0.005 121.923 121922
222299325 | 2/23/2009 11:41 87.11a] TOPP | 0.005 121.917 121917
2232996326 | 2/23/200911:25 82.549| TOPP | 0.005 121.923 121921
224[299-€328 2/23/2009 11:34 75.911] TOPP | 0.005 121.929 121927
22529963328 | 2/23/2009 11.10 81.642| TOPP | 0.013 121.925 121924
226|299-633-339 | 2/23/2009 10:15 81.113| TOPP | 0.005 121.927 121925
227(299-€33-34 | 2/23/2009 10:55 72.223| TOPP | 0.005 121929 121926
22829963338 | 2/23/2009 10:46 71.778] TOPP | 0.005 121.929 121926
229]69949.55A | 2/23/2009 12:40 40.928| TOC | 0.000 121.947 121.941
23069949574 | 2/23/2000 12:12 7.806| TOPP | 0.010 121.927 121923
231/699.50.56 | 2/23/2009 12:30 47.156 TOPP | 0.009 121.920 121914
232 Range (m): 0.055 0.058
E Gradient Magnitude (m/m): 9.886-06 7.506-06
234 Direction (azimuth}: 247 263
235 RA2: 0.22 0.18
236 p-Value: 0.2966 0.3812
237 Statistically Significant?: No No
238
239
240
241 Hydraulic Head (m NAVDSS)
242 well Name Da?:;";{;':?:;n M::::;::fm“' MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
243 Correction & BP Adjustment
244[299-628-1 3/24/2000 7:43 87.957| TOPP | 0.013 121.913 121917
245(299.£28-17 3/24/2009 7:54 94.822| TOPP | 0.010 121.908 121.907
246|299-€28.18 | 3/24/2009 7:48 90.212] TOPP | 0.010 121.914 121915
247|299-€2827 3/24/2009 7:33 86.593| TOPP | 0.005 121912 121913
248[299.£32.5 3/24/2009 7:06 87.115| TOPP | 0.005 121.916 121916
249[299.€326 3/24/2009 7:10 82.558| TOPP | 0.005 121914 121916
250|299-E32-8 3/24/2009 7:13 75.923| TOPP | 0.005 121917 121919
251{299-€33-28 |  3/24/2009 7:37 81.652| TOPP | 0.013 121915 121917
252[299.633339 | 3/24/2009 7:26 81.124] TOPP | 0.005 121.916 121.917
253[299-€33-34 3/24/2009 7:16 72.239| TOPP | 0.005 121913 121915
254]299.€33-38 |  3/24/2009 7:21 71.799] TOPP | 0.005 121.908 121912
255[699-49-55A |  3/24/2009 656 40949 TOC | 0.000 121.926 121933
256/69949.57A |  3/24/2009 6:59 47.821] TOPP | 0.010 121,912 121,915
257|699-50-56 3/24/2009 6:52 47.172| TOPP | 0.009 121.904 121.903
258 Range (m) 0.022 0.030
@t Gradient Magnitude (m/m): 6.34E07 2.536-06
260 Direction (azimuth): 106 224
261] RA2: 0.00 0.03
262 p-Value: 0.9738 0.8659
263} Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200C-12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 33 OF
) THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | s

267 Hydraulic Head (m NAVDS8)

268 Well Name D::;":;’:‘(’:;n Mf:ﬁ;::rm'h MP | MP-RP [ New RP & Gyro | New RP, Gyro Correction
269 Correction & BP Adjustment
270[299-628-1 4/13/2009 8:35 87.951] TOPP | 0.013 121919 121921
271/299-€28-17 4/13/2009 8:44 94.819] TOPP | 0.010 121.911 121.910
272[299-€28-18 4/13/2009 8:51 90.207| TOPP | 0.010 121.919 121918
273|299-628-27 4/13/2009 9:01 86.581| TOPP | 0.005 121.924 121924
274[299-€32-5 4/13/2009 7:48 87.118| TOPP | 0.005 121.913 121.913
275(299-632-6 4/13/2009 7:56 82.557| TOPP | 0.005 121915 121.916
276/299-€32-8 4/13/2009 8:05 75.917| TOPP | 0.005 121.923 121.924
277|299-€33-28 4/13/2009 9:07 81.647| TOPP | 0.013 121.920 121.920
278[299-€33-339 | 4/13/2009 8:28 81.120] TOPP | 0.005 121.920 121.921
279|299-€33-34 4/13/2009 8:11 72.237| TOPP | 0.005 121.915 121917
280(299-633-38 4/13/2009 8:17 71.788] TOPP | 0.005 121.919 121.920
281/699-49-55A 4/13/2009 7:28 40.952| TOC | 0.000 121923 121.927
282[699-49-57A 4/13/2009 7:38 47.824| TOPP | 0.010 121.909] 121912
283[699-50-56 4/13/2009 7:13 47.180| TOPP | 0.009 121.8% 121.897
284 Range (m): 0.015 0.015
285 Gradient Magnitude (m/m): 4.72E-06 4.836-06
286 Direction (azimuth): 316 289
287 RA2: 0.21 0.14
E‘ p-Value: 0.2708 0.4408
289 Statistically Significant?: No No
290

291

292

293 Hydraulic Head (m NAVDSS)

294 well Name D::;ﬂ:”-‘ml';n Mf:z‘;:g:::‘",m MP | MP-RP| New RP & Gyro | New RP, Gyro Correction
295 Correction & BP Adjustment
296|299-£28-1 5/28/2009 7:22 87.940| TOPP | 0.013 121.930 121.939
297|299-€28-17 5/28/2009 6:55 94.810] TOPP | 0.010 121.920 121.921
298|299-£28-18 5/28/2009 7:06 90.196] TOPP | 0.010 121930 121.931
299|299-£28-27 5/28/2009 8:00 86.575| TOPP | 0.005 121.930 121.930
300[299-E32-5 5/28/2009 8:36 87.105] TOPP | 0.005 121.926 121.926
301|299-€32°6 5/28/2009 8:30 82.547| TOPP | 0.005 121.925 121.925
302|299-€32-8 5/28/2009 8:20 75.991| TOPP | 0.005 121.849 121.850
303(299-633-28 5/28/2009 7-52 81.636] TOPP | 0.013 121931 121931
304|299-633-339 | 5/28/2009 7:33 81.107| TOPP | 0.005 121.933 121.934
305(299-633-34 5/28/2009 8:10 72.226| TOPP | 0.005 121.926 121928
306/299-£33-38 5/28/2009 7:44 71.775| TOPP | 0.005 121932 121.932
307|699-49-55A 5/28/2009 8:57 40938 TOC | 0.000 121.937 121.940
308/699-49-57A 5/28/2009 8:47 47.812| TOPP | 0.010 121.921] 121.923
309/699-50-56 5/28/2009 9:05 47.186| TOPP | 0.009 121.890 121.888
310 Range (m): 0.088 0.0%0
311 Gradient Magnitude (m/m): 8.23E06 1.07€-05
1312 Direction (azimuth): 310 300
313] RA2: 0.25 0.30
314] p-Value: 0.2343 0.1720
315 Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200C-12-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PACGE 34 OF
; THE 200 EAST AREA UNCONFINED AQUIFER
| M N [5) P Q R | s
319 Hydraulic Head (m NAVDS8)
320 wellName | e Mf:’v‘;;:r‘::’“")"‘ MP | MP-RP [ New RP & Gyro | New RP, Gyro Correction
321 Correction & BP Adjustment
3222996281 | 7/17/2009 10:49 87.888| TOPP | 0.013 121.982 121.985
323|299-€28-17 | 7/17/2009 10:41 94.761| TOPP | 0.010 121.969 121.968
324(299.€28-18 | 7/17/2009 1033 90.149] TOPP | 0.010 121.977 121976
325(299.€28-27 | 7/17/2009 10:09 86.532| TOPP | 0.005 121.973 121973
326/299-632°5 7/17/2009 9:50 87.066] TOPP | 0.005 121.965 121.965
327(299-€32:6 7/17/2009 9:42 82.520] TOPP | 0.005 121.952 121.952
328[299.£32.8 7/17/2009 9:31 75.872| TOPP | 0.005 121.968 121.969
329/299.€33-28 | 7/17/2009 10:04 81.593| TOPP | 0.013 121.974 121.974
330[299-€33-339 | 7/17/2009 10:24 81.062] TOPP | 0.005 121.978 121979
331[299.€33.34 | 7/17/20097:29 72.186] TOPP | 0.005 121.966 121.969
332[299-€33-38 NM NM| TOPP | 0.005 NM NM
333(69949.55A | 7/17/2009 6:44 20911] TOC | 0.000 121.964 121.967
334[69949.57A |  7/17/2009 7:12 47.783| TOPP | 0.010 121.950 121953
335/699-50-56 7/17/2009 6:52 47.172| TOPP | 0.009 121.904 121.906
336] Range (m): 0.078 0079
337 Gradient Magnitude (m/m): 197€-05 1.89E-05
338] Direction (azimuth): 335 326
339) RA2: 058 0.54
340 p-Value: 0.0127 00198
341 Statistically Significant?: Yes Yes
342
343
344
345 Hydraulic Head (m NAVDSS)
[346] o::;ﬂl:::‘(mp;n M;”v‘;::rm‘h MP | MP-RP [ New RP & Gyro | New RP, Gyro Correction
347 Correction & BP Adjustment
348|299-628 1 9/21/2009 9:35 87.933| TOPP | 0.013 121.937 121.947
349(299.€2817 | 9/21/20099:45 94.796| TOPP | 0.010 121.934 121931
350]299.€28-18 | 9/21/2009 9:49 90.181 TOPP | 0.010 121.945) 121944
351(299-628-27 | 9/21/20098:51 86.582| TOPP | 0.005 121.923 121924
352(299-€32.5 9/21/2009 8:27 87.092| TOPP | 0.005 121.939 121.939
353(299-6326 9/21/2009 8:22 82.532] TOPP | 0.005 121.940 121942
354]299.£32.8 9/21/2009 8:18 75.897| TOPP | 0.005 121.943 121.946
355/299.33-28 | 9/21/2009 8:43 81.622| TOPP | 0.013 121.945 121947
356|299.€33-339 | 9/21/2009 9:11 81.098] TOPP | 0.005 121.942 121.946
357(299.€33.30 | 9/21/20098:13 72.215] TOPP | 0.005 121.937 121.942
358/299-633-38 | 9/21/20099:03 71.766| TOPP | 0.005 121.941 121.947
359/699.49.55A | 9/21/2009 735 40934] TOC | 0.000 121.941 121.952
360/699-49.57A | 9/21/2009 7:45 47.800] TOPP | 0.010 121.933] 121.940
361]699-50-56 9/21/2009 8:02 47.157| TOPP | 0.009 121.919 121.920
362 Range (m): 0.026 0.032
363 Gradient Magnitude (m/m): 3.67E-06 5.57E-06
364 Direction (azimuth): 8 262
365) RA2: 0.10 0.06
366] p-Value: 05734 0.7241
367 Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008-12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR k- o
) THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | s
371 Hydraulic Head (m NAVDSS)
372| well Name m‘::;“;:;:‘?:;n Mf:w::rt"’)"‘ MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
373 Correction & BP Adjustment
374|299-£28-1 10/27/2009 7:49 87.971] TOPP | 0.013 121.899 121918
375(299.€28-17 | 10/27/20097:00 94.833| TOPP | 0.010 121.897 121.901
376|299-€28-18 | 10/27/2009 8:55 90.210| TOPP | 0.010 121.916 121.916
37729962827 | 10/27/2009 8:42 86.586| TOPP | 0.005 121919 121919
378|299-€32-5 10/27/2009 8:26 87.114| TOPP | 0.005 121.917 121917
379|299-£32-6 10/27/2009 8:21 82.553| TOPP | 0.005 121.919 121919
380[299-€32-8 10/27/2009 8:15 75.917| TOPP | 0.005 121.923 121.924
381[299-€33-28 | 10/27/20098:36 81.645| TOPP | 0.013 121.922 121921
382(299-€33-339 | 10/27/2009 7:55 81.125| TOPP | 0.005 121.915 121918
383(299-€33-30 | 10/27/20098:10 72.223| TOPP | 0.005 121.929 121931
384[299-.€33-38 | 10/27/2009 8:02 71.784| TOPP | 0.005 121.923 121921
385[699-49.55A | 10/27/2009 10:22 41.500] TOC | 0.000 121.375 121.377
386|699-49-57A | 10/27/2009 10:14 47.816] TOPP | 0.010 121917} 121.920
387|699-50-56 | 10/27/2009 10:30 47.175| TOPP | 0.009 121.901 121.903
388, Range (m): 0.554 0.554
389 Gradient Magnitude (m/m): 5.98E-06 1.22E-06
350 Direction (azimuth): 100 176
391 RA2: 0.10 0.01
392 p-Value: 0.5781 0.9437
393 Statistically Significant?: No No
394
395
396,
397 Hydraulic Head (m NAVDSS)
398] well Name Dat;ﬂgmn Mf:’x::rm‘h MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
399 Correction & BP Adjustment
400(299-£28-1 11/12/2009 8:43 87.958| TOPP | 0.013 121912 121915
401[299-€28-17 | 11/12/20098:52 94.830| TOPP | 0.010 121.900 121.902
402|299-€28-18 | 11/12/20099:21 90.212| TOPP | 0.010 121.914 121915
403[299-€28-27 | 11/12/2009 10:08 86.587| TOPP | 0.005 121.918 121918
404[299-€32°5 11/12/2009 9:33 87.115 TOPP | 0.005 121.916 121.916
405[299-6326 11/12/2009 9:37 82.559 TOPP | 0.005 121.913 121912
406|299-€32-8 11/12/2009 9:41 75.921| TOPP | 0.005 121.919 121918
407[299-€33-28 | 11/12/2009 10:12 81.650| TOPP | 0.013 121.917 121916
408|299-€33-339 | 11/12/2009 9:57 81.123] TOPP | 0.005 121.917 121916
409[299-€33-38 | 11/12/20099:45 72.238| TOPP | 0.005 121.914 121914
410[299-€3338 | 11/12/20099:52 71.786| TOPP | 0.005 121.921 121919
411]6994955A | 11/12/20098:19 40.944] TOC | 0.000 121.931 121.928
412|69949-57A | 11/12/20098:25 47.823| TOPP | 0.010 121.910] 121.909
413|699-50-56 11/12/2009 8:15 47.185| TOPP | 0.009 121.891 121.893
414 Range (m): 0.040 0.035
415 Gradient Magnitude (m/m): 3.47€-06 3.46E-06
416 Direction (azimuth): 259 276
[417] RA2: 0.02 0.04
418 p-Value: 0.8933 0.7905
4_191 Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008112-0086. | |YDRAULIC GRADIENT EVALUATION STUDY FOR | PAGZ.95 OF
) THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | 3
423 Hydraulic Head (m NAVDS8)
424 well Name D::;:l”-r::t:;ﬂ M::’v‘;::rmh MP | MP-RP [ New RP & Gyro | New RP, Gyro Correction
425 Correction & BP Adjustment
426/299-£28-1 1/21/2010 10:21 87.994] TOPP | 0.013 121.876 121.388
427]299-€28-17 | 1/21/2010 10:01 94.958| TOT | 0.100 121.862 121.866
428[299-628-18 | 1/21/2010 10:08 90.249] TOPP | 0.010 121.877 121.878
429(299-E28-27 1/21/2010 9:37 86.625| TOPP | 0.005 121.880 121.380
430[299-€32-5 1/21/2010 8:43 87.153] ToPP | 0.005 121.878 121.878
431[299-€32-6 1/21/2010 8:51 82.592| TOPP | 0.005 121.880 121879
432(299-€32-8 1/21/20109:13 75.957| TOPP | 0.005 121.883 121.883
433[295-633-28 1/21/20109:28 81.684] TOPP | 0.013 121.883 121.881
434[299-€33-339 | 1/21/2010 10:31 81.155| TOC | 0.000 121.880 121.880
435(299-£33-34 1/21/2010 9:22 72.272| TOPP | 0.005 121.880 121879
436/299-€33-38 | 1/21/2010 10:42 71.803| TOPP | 0.005 121.904 121.902
437(699-49-55A 1/21/2010 8:33 40.969| TOC | 0.000 121.906 121.897
438]699-49-57A 1/21/2010 8:17 47.854| TOPP | 0.010 121.879) 121876
439|699-50-56 1/21/2010 8:25 47.2118] TOC | 0.000 121.849 121.853
440| Range (m): 0.057 0.049
441] Gradient Magnitude (m/m): 1.07E-05 1.176-05
442] Direction (azimuth): 243 258
443 RA2: 0.07 0.14
@ p-Value: 0.6749 0.4252
445 Statistically Significant?: No No
446
447
448
449 Hydraulic Head (m NAVDS8)
50 Well Name D::;‘;mn M::“;zr[::"’)"‘ MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
451 Correction & BP Adjustment
452|299-€28-1 5/23/2010 7:30 88.032| TOPP | 0.013 121.838 121.851
453{299-€28-17 5/23/2010 7:18 94.898| TOPP | 0.010 121.832 121.832
454[299-628-18 5/23/2010 7:59 90.277| TOPP | 0.010 121.849 121.848
455[299-€28-27 5/23/2010 8:48 86.659| TOPP | 0.005 121.846 121.846
456/299-€32-5 5/23/2010 8:13 87.187| TOPP | 0.005 121.844 121.844
457|299-€32-6 5/23/2010 8:20 82.628| TOPP | 0.005 121.844 121.344
458[299-F32-8 5/23/2010 8:27 75.992| TOPP | 0.005 121.848 121.849
459]299-£33-28 5/23/2010 8:42 81.718| ToPP | 0.013 121.849 121.849
460{299-E33-339 |  5/23/2010 7:40 81.192] TOC | 0.000 121.843 121.846
461[299-€33-34 5/23/2010 8:34 72.307| TOPP | 0.005 121.845 121.846
462{299-633-38 5/23/2010 8:58 71.855| TOPP | 0.005 121.852 121.853
463[699-49-55A 5/23/2010 9:15 41.020] TOC | 0.000 121.855 121.858
464/699-49-57A 5/23/2010 9:29 47.900| TOPP | 0.010 121.833] 121.836
465[699-50-56 5/23/2010 9:22 47.264] TOC | 0.000 121.803 121.801
466 Range (m): 0.052 0.057
467] Gradient Magnitude (m/m): 6.29€-06 7.63€-06
468 Direction (azimuth): 358 318
469 RA2: 0.12 0.16
470 p-Value: 0.5020 0.3782
471 Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2005-12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 37 OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | 3
a75 Hydraulic Head (m NAVDSS)
(476] Well Name m‘::;":ﬂ?;;n M::w::r[:;";h MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
477 Correction & BP Adjustment
478/299-€28-1 6/30/2010 13:05 88.008| TOPP | 0.013 121.862 121.860
479(299-€28-17 | 6/30/2010 13:14 94.874| TOPP | 0.010 121.856 121852
480[299-€28-18 NM NM| TOPP | 0.010 NM NM
481|299-€28-27 | 6/30/2010 13:40 86.647| TOPP | 0.005 121.858 121.858
482[299-E32-5 6/30/2010 12:26 87.178] TOPP | 0.005 121.853 121853
483[299.€326 6/30/2010 12:30 82.626] TOPP | 0.005 121.846 121.847
484[299-£32-8 6/30/2010 12:36 75.990| TOPP | 0.005 121.850 121.850
485{299.633-28 | 6/30/2010 13:44 81.712| TOPP | 0.013 121.855 121.856
486{299-€33-339 | 6/30/2010 12:53 81.181] TOC | 0.000 121.854 121.856
487|299-€33-34 | 6/30/2010 12:41 72.302| TOPP | 0.005 121.850 121.850
488[299-€33-38 | 6/30/2010 12:46 71.856| TOPP | 0.005 121.851 121.854
489(699-49-55A | 6/30/2010 12:17 41.022| TOC | 0.000 121.853 121.859
490[699-49-57A | 6/30/2010 12:07 47.896| TOPP | 0.010 121.837] 121.840
491]699-50-56 6/30/2010 12:12 47.275] T0C | 0.000 121.792 121.789
492 Range (m): 0.070 0.071
493 Gradient Magnitude (m/m): 1.81E-05 1.62€-05
E Direction (azimuth): 353 348
495] RA2: 0.54 0.41
496, p-Value: 0.0212 0.0693
[297] Statistically Significant?: Yes No
498
499
500
501, Hydraulic Head {m NAVDSS)
502| Well Name D::;";_:x::;n M::;‘;::fm"' MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
503 Correction & BP Adjustment
504|299-£28-1 7/13/2010 8:20 88.015| TOPP | 0.013 121.855 121.876
505|299-€28-17 7/13/20108:10 94.899| TOPP | 0.010 121.831 121.830
506{299-€28-18 NM NM| TOPP | 0.010 NM NM
507|299-€28-27 7/13/2010 9:19 86.652| TOPP | 0.005 121.853 121.853
508[299-£32-5 7/13/2010 10:36 87.181] TOPP | 0.005 121.850 121.850
509]299-€32-6 7/13/2010 10:41 82.624| TOPP | 0.005 121.848 121.849
510{299-£32-8 7/13/2010 10:46 75.990] TOPP | 0.005 121.850 121.852
511|299-€33-28 7/13/20109:14 81.701| TOPP | 0.013 121.866 121.868
512[299-€33-339 | 7/13/20108:42 81.182] TOC | 0.000 121.853 121.857
513[299-€33-34 7/13/2010 9:06 72.308] TOPP | 0.005 121.844 121.847
514[299-£33-38 7/13/2010 8:58 71.858] TOPP | 0.005 121.849 121.853
515[69949-55A | 7/13/2010 10:10 41.025| TOC | 0.000 121.850 121.857
516[699-4957A | 7/13/2010 10:17 47.889| TOPP | 0.010 121.844 121.850
517(699-50-56 7/13/2010 10:25 47.269] TOC | 0.000 121.798 121.799
Range (m): 0.068 0.077
Gradient Magnitude (m/m): 1.02E-05 1.17E-05
Direction (azimuth): 357 312
RA2: 0.20 0.21
p-Value: 0.3377 0.3140
Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF'ngEE\f 2-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR PAG§5%8 OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | 3
527 Hydraulic Head (m NAVDES)
528| Well Name Da’r:;ﬂ;;::?:;ﬂ Mf:;‘;:::::;" MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
529 Correction & BP Adjustment
530[299-628.1 | 9/15/2010 10:42 88,018 TOPP | 0,013 121.852 121843
531[299-628-17 | 9/15/2010 11:02 94.882| TOPP | 0.010 121.848 121846
53229962818 NM NM| TOPP | 0.010 NM NM
533[299.628-27 | 9/15/2010 10:18 86.659] TOPP | 0.005 121.846 121845
534/299.€32.5 9/15/2010 9:45 87.195] TOPP | 0.005 121.836 121.836
535(299.€32.6 9/15/2010 9551 82.633| TOPP | 0.005 121.839 121838
536299.£328 9/15/2010 9:58 75.993| TOPP | 0.005 121.847 121846
537(299.€33.28 | 9/15/2010 10:13 81.724] TOPP | 0,013 121.843 121843
538299633339 | 9/15/2010 10:32 81.191] TOC | 0.000 121.844 121843
539(299.€33.34 | 9/15/2010 10:04 72.306| TOPP | 0.005 121.846 121844
540299-€33-38 | 9/15/2010 10:25 71.863| TOPP | 0.005 121.844 121843
541]69949-55A | 9/15/201011:18 41.026] TOC | 0.000 121849 121848
542(699.49.57A | 9/15/2010 11:12 47.894] TOPP | 0.010 121839 121.838
5436995056 | 9/15/201011.23 47.258] TOPP | 0.009 121.818 121813
544 Range (m): 0.034 0.035
@ Gradient Magnitude (m/m): 7.62E-06 6.66E-06
546 Direction {azimuth): 315 338
547 RA2: 042 031
548 p-Value: 0.0646 0.1524
549 Statistically Significant?: No No
550)
551
552
553 Hydraulic Head (m NAVDSS)
554 Well Name m’:‘:;“:mn ”::2:::::"’)"' MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
555 Correction & BP Adjustment
556299-€28-1 1/4/2011 956 88.026| TOPP | 0.013 121.844 121845
557|299-€28-17 1/4/2011 9:41 94.882] TOC | 0.000 121.838 121.839
558/299-£28.18 1/4/2011 9:48 90.267] TOPP | 0.010 121.859 121.860
559|299-628-27 | 1/4/2011 10551 86.655 TOPP | 0.005 121.850 121.850
560|299-€32.5 1/4/2011 10:38 87.184] TOPP | 0.005 121.847 121847
561{299-6326 1/4/2011 10:32 82.624| TOPP | 0.005 121.848 121848
562|299-E32-8 1/4/2011 10:25 75.990| TOPP | 0.005 121.850 121.850
563|299-E33-28 1/4/2011 10:45 81.719| TOPP | 0.013 121.848 121.848
564|299-E33-339 1/4/2011 10:04 81.187| TOPP | 0.005 121.853 121.853
565|299-E33-34 1/4/2011 10:20 72.302| TOPP | 0.005 121.850 121.852
566{299-£33-38 1/4/2011 10:14 71.854| TOPP | 0.005 121.853 121853
567|699-49-55A 1/4/20119:23 41026] TOC | 0.000 121.849 121.854
568|699-49.57A 1/4/2011 9:28 47.899| TOPP | 0.010 121.834 121835
569]699-50-56 1/4/20119:17 47.275| TOPP | 0.009 121.801 121.800
570 Range (m): 0.058 0.060
571] Gradient Magnitude (m/m): 1.12E05 1.06€-05
572 Direction (azimuth): 2 358
573] RA2: 030 0.26
574 p-Value: 0.1439 0.1841
575 Statistically Significant?: No No

Figure C-4, Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-20012-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR G
) THE 200 EAST AREA UNCONFINED AQUIFER
| M N 0 P Q R | S
579 Hydraulic Head (m NAVDSS8)
580 Well Name D:::"#;‘L"f:;n M::;‘J:::gfﬂ")‘h MP | MP-RP [ New RP & Gyro | New RP, Gyro Correction
581 Correction & BP Adjustment
582|299-£28-1 2/11/2011 10:02 88.025| TOPP | 0.013 121.845 121.838
583(299-€28-17 | 2/11/201110:24 94.895| TOPP | 0.010 121.835 121.837
584|299-€28-18 | 2/11/201110:13 90.285| TOPP | 0.010 121.841 121841
585(299-£28-27 2/11/2011 9:23 86.675| TOPP | 0.005 121.830 121.829
586|299-£32.5 2/11/2011 8:42 87.205] TOPP | 0.005 121.826 121.826
587|299-€32-6 2/11/2011 8:53 82.643| TOPP | 0.005 121.829 121.829
588|299-£32-8 2/11/2011 901 76.013| TOPP | 0.005 121.827 121.826
589|299-€33-28 2/11/2011 9:15 81.735 TOPP | 0.013 121.832 121.831
590(299-€33-339 | 2/11/20119:50 81.205| TOPP | 0.005 121.835 121833
591|299-£33-34 2/11/2011 9:08 72.317| TOPP | 0.005 121835 121.832
592|299-€33-38 2/11/2011 9:34 71.873| TOPP | 0.005 121.834 121831
593/699-49-55A 2/11/2011 822 41.033| TOC | 0.000 121.842 121.837
594|699-49.57A 2/11/2011 8:32 47.905| TOPP | 0.010 121.828 121825
595/699-50-56 2/11/20118:12 47.275] TOC | 0.000 121.792 121.791
_59_6 Range (m): 0.053 0.050
2_91 Gradient Magnitude (m/m): 1.12€-05 1.10E-05
598 Direction (azimuth): 316 339
Fs@‘ RA2: 041 0.48
600 p-Value: 0.0532 0.0288
601 Statistically Significant?: No Yes
602
603
604
605 Hydraulic Head (m NAVDS8)
606 Well Name D::;"',’,I'::?:;n Mf:;:;:rmth MP | MP-RP [ New RP & Gyro | New RP, Gyro Correction
607 Correction & BP Adjustment
608|299-€28-1 3/21/2011 9:33 88.047] TOPP | 0.013 121.823 121.825
609|299-€28-17 3/21/2011 9:40 94.916| TOPP | 0.010 121814 121817
610|299-€28-18 3/21/2011 9:44 90.292| TOPP | 0.010 121.834 121.834
611|299-€28-27 | 3/21/2011 10:20 86.680| TOPP | 0.005 121.825 121.824
612|299.€325 3/21/2011 9:52 87.211] TOPP | 0.005 121.820 121.820
613|299-€32-6 3/21/2011 9:56 82.656| TOPP | 0.005 121.816 121814
614]299-£32.8 3/21/2011 10:00 76.019] TOPP | 0.005 121.821 121.820
615(299-€33-28 | 3/21/2011 10:25 81.743| TOPP | 0.013 121.824 121.822
616/299-633-339 | 3/21/2011 10:15 81.212| TOPP | 0.005 121.828 121.827
617|299-€33-34 | 3/21/2011 10:04 72.331| TOPP | 0.005 121.821 121819
618[299-633-38 | 3/21/2011 10:10 71.877| TOPP | 0.005 121.830 121827
619(699-49-55A 3/21/2011 7:44 41.034| TOC 0.000 121.841 121.833
620|699-49-57A 3/21/20117:34 47.91a| TOPP | 0.010 121.819] 121.816
621|699-50-56 3/21/2011 741 47.280] TOC | 0.000 121.787 121.790
622 Range (m): 0.054 0.044
623 Gradient Magnitude (m/m): 7.62E-06 8.076-06
624 Direction (azimuth): 296 311
625 RA2: 0.15 0.29
626 p-Value: 0.4063 0.1573
627 Statistically Significant?: No No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200F-12-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR R
: THE 200 EAST AREA UNCONFINED AQUIFER
M N o P Q R | 5
631 Hydraulic Head (m NAVDSS)
632] Well Name D:::;"“,l'::::;n Mf:;‘;::fﬁ";" MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
633 Correction & BP Adjustment
634|299-E28-1 4/25/2011 11:35 88.034| TOPP | 0.013 121.836 121.821
635/299-€28-17 | 4/25/2011 11:41 94.908| TOPP | 0.010 121.822 121.824
636[299-628-18 | 4/25/2011 11:48 90.305| TOPP | 0.010 121.821 121823
637|299-€28-27 | 4/25/201112:16 86.692| TOPP | 0.005 121.813 121812
638299-£32-5 4/25/2011 12:42 87.218| TOPP | 0.005 121.813 121813
639|299-E32-6 4/25/2011 12:36 82.657| TOPP | 0.005 121.815 121813
640|299-£32-8 4/25/2011 12:28 76.023| TOPP | 0.005 121.817 121.814
641[299-€33-28 | 4/25/2011 12:11 81.753| TOPP | 0.013 121.814 121.812
642{299-€33-339 | 4/25/2011 11:56 81.220| TOPP | 0.005 121.820 121817
643(299-€3334 | 4/25/2011 12:23 72.334| TOPP | 0.005 121.818 121.815
644|299-E33-38 NM NM| TOPP | 0.005 NM NM
645|699-49-55A 4/25/2011 9:49 41.041] TOC | 0.000 121.834 121.824
646/699-49-57A 4/25/2011 9:47 47.918| TOPP | 0.010 121.815] 121.807
647|699-50-56 4/25/2011 9:48 47.269] TOC | 0.000 121.798 121.794
648 Range (m): 0.038 0.030
649 Gradient Magnitude (m/m): 1.18€-05 7.34E-06
650) Direction (azimuth): 275 326
651 RA2: 0.36 0.49
652] p-Value: 0.1046 0.0362
653 Statistically Significant?: No Yes
654
655
656
657 Hydraulic Head (m NAVDS88)
658 Well Name o::;‘;:;mn Mf:;‘;;‘::f‘:::’)‘h MP | MP-RP [ New RP & Gyro | New RP, Gyro Correction
659 Correction & BP Adjustment
660|299-E28-1 5/25/2011 7:28 $8.041| TOPP | 0.013 121.829 121810
661/299-£28-17 5/25/2011 7:38 94.914| TOPP | 0.010 121.816 121.814
662/299-€28-18 5/25/2011 7:46 90.305| TOPP | 0.010 121.821 121.821
663(299-E28-27 5/25/2011 8:20 86.695| TOPP | 0.005 121.810 121.809
664/299-£32-5 5/25/2011 8:45 87.220| TOPP | 0.005 121.811 121.811
665/299-E32-6 5/25/2011 8:40 82.663| TOPP | 0.005 121.809 121.308
666/299-€32-8 5/25/2011 8:35 76.024] TOPP | 0.005 121.816 121814
667|299-€33-28 5/25/2011 8:14 81.758| TOPP | 0.013 121.809 121.809
668/299-€33-339 |  5/25/2011 7:55 81.224] TOPP | 0.005 121.816 121.814
669|299-E33-34 5/25/2011 8:29 72.337] TOPP | 0.005 121.815 121812
670{299-€33-38 5/25/2011 8:05 71.896| TOPP | 0.005 121.811 121810
671/699-49-55A 5/25/2011 9:06 41.133] TOC | 0.000 121.742 121.739
672|699-49-57A 5/25/2011 8:54 47.923] Toee | 0.010 | 121.810 121.806
673/699-50-56 5/25/2011 9:00 47.226| TOC | 0.000 121.841 121839
674 Range (m): 0.099 0.100
@ Gradient Magnitude (m/m): 5 70E-06 4.67E-06
_EE Direction (azimuth): 306 18
677} RA2: 0.37 0.29
678 p-Value: 0.1274 0.2147
679 Statistically Significant?: No| No

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200%712-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR e OF
' THE 200 EAST AREA UNCONFINED AQUIFER
] M N 0 P Q R | s
683 Hydraulic Head (m NAVDSS)
684 Well Name D:::;H,:,::‘mn M::;::::’e:;h MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
685 Correction & BP Adjustment
686]299-£28-1 6/20/2011 11:50 88.054] TOPP | 0.013 121.816 121.813
687|299-€28-17 | 6/20/201111:29 94.925| TOPP | 0.010 121.805 121.803
688(299-£28-18 | 6/20/201111:22 90.304| TOPP | 0.010 121.822 121.821
689(299-€28-27 | 6/20/201111:12 86.693| TOPP | 0.005 121.812 121.812
690(299-€32-5 6/20/2011 11:58 87.214] TOPP | 0.005 121.817 121.817
691[299-€32-6 6/20/2011 8:56 82.663| TOPP | 0.005 121.809 121.809
692|299-£32-8 6/20/2011 9:00 76.024| TOPP | 0.005 121.816 121.817
693[299-633-28 | 6/20/2011 11:07 81.754| TOPP | 0.013 121.813 121.813
694]299-£33-339 | 6/20/2011 10:59 81.227| ToPP | 0.005 121.813 121.814
695|299-€33-34 6/20/2011 9:05 72.342| TOPP | 0.005 121.810 121.810
696]299-£33-38 NM nMm| Toep | 0.005 NM NM
697/699-49-55A 6/20/2011 8:42 41.053] TOC | 0.000 121822 121.825
698]699-49-57A 6/20/2011 8:32 47.921| TOPP | 0.010 121.812 121.815
699]699-50-56 6/20/2011 8:37 47.252| TOC | 0.000 121.815 121.814
700 Range (m): 0.017 0.022
701 Gradient Magnitude (m/m): 2.32E06 3.30E-06
702 Direction (azimuth): 212 191
E RA2: 0.06 0.16
704 p-Value: 0.7300 0.4179
[705] Statistically Significant?: No No
706
707
708{
709 Hydraulic Head (m NAVDS8)
710 well Name mm’;mn M::;“,::"::’;h MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
711 Correction & BP Adjustment
712|299-E28-1 7/14/2011 10:44 88.062| TOPP | 0.013 121.808 121.806
713[299-€28-17 NM NM| TOPP | 0.010 NM NM
714|299-€28-18 | 7/14/2011 10:57 90311 TOPP | 0.010 121.815 121814
715(299-€28-27 | 7/14/201111:50 86.712| TOPP | 0.005 121.793 121.793
716/299-€32-5 7/14/2011 11:24 87.223] Toep | 0.005 121.808 121.808
717|299-€32-6 7/14/2011 11:30 82.668| TOPP | 0.005 121.804 121.804
718/299-€32-8 7/14/2011 11:36 76.029| TOPP | 0.005 121.811 121.811
719|299-€33-28 | 7/14/2011 11:43 81.765| TOPP | 0.013 121.802 121.802
720{299-€33-339 | 7/14/2011 11:08 81.233] ToPP | 0.005 121.807 121.807
721|299-€33-34 7/14/2011 8:03 72.345| TOPP | 0.005 121.807 121.807
722|299-€33-38 7/14/2011 8:11 71.901] TopP | 0.005 121.806 121.807
723|699-49-55A 7/14/2011 7:50 41.051] TOC | 0.000 121.824 121.825
724|699-49-57A 7/14/2011 7:37 47.921| TOPP | 0.010 121.812 121.813
725(699-50-56 7/14/2011 7:43 47.238] T0C | 0.000 121.829 121.829
|726f Range (m): 0.036| 0.036
727, Gradient Magnitude (m/m): 1.08E-05 1.16E-05
728 Direction (azimuth): 194 192
729 RA2: 0.45 0.51
730 p-Value: 0.0519 0.0278
’ﬁ Statistically Significant?: No Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF'ZOR%EV‘%OOBG- HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEz;gz aE
) THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | 5
735 Hydraulic Head (m NAVDSS)
736| Well Name D:::?:lr::::;ﬂ Mf:;';::::fﬂ";" MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
737 Correction & BP Adjustment
738[299-€28.1 NM| TOPP | 0.013 NM NM
739|299-628-17 | 8/15/201111:14 94.926| TOPP | 0.010 121.804 121.804
740[299.€28-18 | 8/15/2011 1106 90.295| TOPP | 0.010 121831 121.830
741|299 €2827 NM| TOPP | 0.005 NM NM
742{299-€32.5 8/15/20119:21 87.205| TOPP | 0.005 121.826 121826
743|299-€32°6 8/15/2011 9:27 82.646| TOPP | 0.005 121.826 121826
744]299.€328 8/15/20119:33 76.007| TOPP | 0.005 121.833 121834
74529963328 NM| TOPP | 0.013 NM NM
746{299-€33-339 | 8/15/2011 10:47 81.220| TOPP | 0.005 121.820 121822
747|299-€33-34 8/15/20119:39 72.330| TOPP | 0.005 121.822 121824
748(299-€33-38 | 8/15/2011 11:33 71.887| TOPP | 0.005 121.820 121821
749|6994955A | 8/15/2011 8:59 41.03a] TOC | 0.000 121.841 121845
750/699-49-57A NM| TOPP | 0.010 NM NM
751[699-50-56 8/15/2011 851 47.199] TOC | 0.000 121.868 121.869
752 Range (m): 0.064 0.065
753 Gradient Magnitude (m/m): 1.986-05 2.05€-05
754 Direction (azimuth): 154 161
755 RAZ: 075 0.79
756 p-Value: 0.0076 0.0045
757, Statistically Significant?: Yes Yes
758
759
760,
761 Hydraulic Head (m NAVDS8)
762 well Name D::;“;,:;’:::;n Mte:‘v:::'m" MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
763 Correction & BP Adjustment
764]299-€28-1 8/29/2011 7:56 88.062| TOPP | 0.013 121.808 121815
765(299-€28-17 8/29/2011 7:40 94.931| TOPP | 0.010 121.799 121.802
766|299.€28.18 |  8/29/2011 8:06 90.302| TOPP | 0.010 121.824 121.825
767|299-€28-27 | 8/29/20118:18 86.684] TOPP | 0.005 121.821 121821
768[299.£32.5 8/29/20118:18 87.202| TOPP | 0.005 121.829 121829
769]299-€32-6 8/29/2011 8:23 82.644] TOPP | 0.005 121.828 121827
770|299-E32-8 8/29/2011 8:28 76.006| TOPP | 0.005 121.834 121.834
771299.€33-28 | 8/29/2011 848 81.742| TOPP | 0.013 121.825 121824
772|299-€33-339 8/29/2011 9:10 81.218| TOPP | 0.005 121.822 121.822
77329963334 | 8/29/2011 8:36 72.325| TOPP | 0.005 121.827 121827
774|299-€33-38 NM NM| TOPP | 0.005 NM NM
775[69949.55A | 8/29/20119:38 41.026] TOC | 0.000 121.849 121847
776/699-49.57A |  8/29/20119:46 47.870| TOPP | 0.010 121.863 121863
777(699-50-56 8/29/20119:27 47.181| TOC | 0.000 121.886 121.887
778 Range (m): 0.087 0.085
779 Gradient Magnitude (m/m): 2.85€.05 2.75€-05
780 Direction (azimuth): 171 176
781 RA2: 0.89 0.86
782 p-Value: 0.0000 0.0001
783} Statistically Significant?: Yes Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200F12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 1030F
i THE 200 EAST AREA UNCONFINED AQUIFER
M N o P Q R [ s
787 Hydraulic Head (m NAVDSS)
E WellName | Measurement |MeasuredDepth | .\, | \\p oo TolRp ‘:Gym New RP, Gyro Correction
Date & Time (PST) | to Water (m)
789 Correction & BP Adjustment
790[299-€28-1 | 11/30/2011 11:41 88.076] TOPP | 0.013 121.794 121.826
791/299-€28-17 | 11/30/2011 11:51 94.932| TOPP | 0.010 121.798 121.801
792|299-€28-18 | 11/30/2011 11:58 90.286] TOPP | 0.010 121.840 121.840
793[299-€28-27 | 11/30/2011 12:08 86.670| TOPP | 0.005 121.835 121.836
794299-€32-5 | 11/30/2011 11:14 87.190| TOPP | 0.005 121.841 121.841
795[299-€326 | 11/30/2011 11:19 82.628| TOPP | 0.005 121.844 121845
796{299-€32-8 | 11/30/2011 11:24 75.988| TOPP | 0.005 121.852 121.854
797|299-€33-28 | 11/30/2011 12:13 81.728| TOPP | 0.013 121.839 121.840
798/299-€33-339 | 11/30/2011 11:36 81.211] TOPP | 0.005 121.829 121.833
799|299-633-3¢ | 11/30/2011 11:30 72.314| TOPP | 0.005 121.838 121.844
800]299-633-38 | 11/30/20118:52 71.870| TOPP | 0.005 121.837 121.836
801/699-49-55A | 11/30/2011 11:00 41016 TOC | 0.000 121.859 121.866
802[699-49-57A | 11/30/2011 11:06 47.874] TOPP | 0.010 121.859 121.867
803(699-50-56 | 11/30/2011 10:55 47.154] TOC | 0.000 121.913 121916
804] Range (m): 0.119 0.115
805| Gradient Magnitude (m/m): 3.38E-05 3.25€-05
806 Direction (azimuth): 153 171
807] RA2: 0.82 0.83
Qi p-Value: 0.0001 0.0001
809 Statistically Significant?: Yes Yes
810
811
812
813 Hydraulic Head (m NAVDS8)
_'aj} well Name D::;";;T::;n Mz‘;:::{mh MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
815 Correction & BP Adjustment
816/299-€28-1 | 12/29/2011 11:38 88.057| TOPP | 0.013 121.813 121.826
817(299-€28-17 NM NM| TOPP | 0.010 NM NM
818[299-€28-18 | 12/29/2011 12:16 90,288 TOPP | 0.010 121.838 121.835
819(299-€28-27 | 12/29/2011 12:33 86.673| TOPP | 0.005 121.832 121.831
820[299-632.5 | 12/29/2011 12:53 87.192[ TOPP | 0.005 121.839 121.839
821{299-€326 | 12/29/2011 13:00 82.631| TOPP | 0.005 121.841 121.839
822{299-€32.8 | 12/29/2011 13:08 75.994| TOPP | 0.005 121.846 121.846
823(299-633-28 | 12/29/2011 12:44 81.732| TOPP | 0.013 121.835 121835
824{299-€33-339 | 12/29/2011 13:46 81.213| TOPP | 0.005 121.827 121.830
825|299-633-34 | 12/29/201113:14 72.312| TOPP | 0.005 121.840 121.838
826{299-€33-38 | 12/29/2011 13:41 71.875| TOPP | 0.005 121.832 121.832
827(699-49-55A | 12/29/20118:11 41,010 TOC | 0.000 121.865 121.860
828[699-4957A | 12/29/20118:19 47.878| TOPP | 0.010 121.855 121857
829/699-50-56 12/29/2011 8:05 47.170| TOC | 0.000 121.897 121.900
830 Range (m): 0.084 0.074
[831] Gradient Magnitude (m/m): 2.71€-05 2.62E-05
832] Direction {azimuth): 163 172
833] RA2: 0.81 0.77
834] p-Value: 0.0002 0.0006
835 Statistically Significant?: Yes Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECFQ%%%‘S‘OO%' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEzgg" OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R I 3
839 Hydraulic Head (m NAVDE8)
a0] wellname | e Mf:’x::r?:"’)"' MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
841 Correction & BP Adjustment
842[299.E28-1 | 1/25/2012 13:05 88.089] TOPP | 0.013 121.781 121.804
843[299.62817 | 1/25/2012 13:15 94.994] TOPP | 0.010 121.736 121.735
844|299.€2818 | 1/25/2012 13:22 90.301| TOPP | 0,010 121.825 121823
845|299.62827 | 1/25/2012 13:31 86.689| TOPP | 0.005 121816 121816
8462096325 | 1/25/2012 12:33 87.201] TOPP | 0.005 121830 121830
847|299-E326 | 1/25/201212:38 82.864| TOPP | 0.005 121.608 121610
848[299.E328 | 1/25/2012 12:45 76.000] TOPP | 0.005 121.840 121842
849]299-633.28 | 1/25/2012 13:36 81.774| TOPP | 0.013 121.793 121795
850|299.£33.339 | 1/25/2012 12:56 81.223| TOPP | 0.005 121.817 121821
851|299.£33.34 | 1/25/2012 12:50 72.332| TOPP | 0.005 121.820 121824
85229963338 | 1/25/20128:44 71.897] TOPP | 0.005 121.810 121811
853[699.-49.55A | 1/25/2012 12:17 41.045] TOC | 0.000 121.830 121840
85469949574 | 1/25/2012 12:23 47.899 TOPP | 0.010 121834 121842
855699.50.56 | 1/25/2012 12.12 47.185| TOC | 0.000 121.882 121.880
856 Range (m): 0.27a 0270
857 Gradient Magnitude (m/m): 3.06E.05 257605
1858 Direction (azimuth): 129 144
859 RA2: 0.67 0.68
1860) p-Value: 0.0065 0.0056
861 Statistically Significant?: Yes Yes
862
863
864
865 Hydraulic Head (m NAVDES)
856 Well Name D:::;"g::?"',;n M:x::'[:f“")"‘ MP | MP-RP | New RP & Gyro | New RP, Gyro Correction
867 Correction & BP Adjustment
868]299.E28-1 | 2/28/2012 1246 88.038| TOPP | 0.013 121.832 121.808
869(299-€28.17 | 2/28/2012 12:53 94.915| TOPP | 0.010 121.815 121813
870299.62818 | 2/28/2012 12:58 90.303| TOPP | 0.010 121.823 121822
87129962827 | 2/28/2012 13:07 86.687| TOPP | 0.005 121.818 121817
872(299.€32.5 | 2/28/2012 12:24 87.207| TOPP | 0.005 121.824 121824
873|299-6326 | 2/28/2012 12:28 82.650| TOPP | 0.005 121.822 121822
874|299-E32-8 2/28/2012 12:32 76.017| TOPP | 0.005 121.823 121.822
875(209.63328 | 2/28/2012 13:10 81.7a7| TOPP | 0.013 121.820 121819
876|299.£33.339 | 2/28/2012 12:40 81.223| TOPP | 0.005 121.817 121814
877290963334 | 2/28/2012 12:35 72.325| TOPP | 0.005 121.827 121821
878(299.633.38 | 2/28/20128:22 71.861| TOPP | 0.005 121.846 121845
879]69949.55A | 2/28/2012 12:12 41.028| TOC | 0.000 121.847 121843
88069949577 | 2/28/2012 12:17 47.904] TOPP | 0.010 121.829 121.825
881]699.50.56 | 2/28/2012 12:08 47.195| TOC | 0.000 121.872 121.868
882 Range (m): 0.057 0.060
883 Gradient Magnitude (m/m): 2.54E-05 2.04E-05
884 Direction (azimuth): 213 19
885 RA2: 063 0.61
& p-Value: 0.0040 0.0056
887 Statistically Significant?: Yes Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.)
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THE 200 EAST AREA UNCONFINED AQUIFER
M N 0 P Q R | 5

891 Hydraulic Head {m NAVDS8)
(892 WellName | Messurement |\MeasuredDepth| ., |\ 00 s RP S Gyro [New RP, Gyro Coreciion
— Date & Time (PST) | to Water (m) 2 A
893 Correction & BP Adjustment
894|299-E28-1 NM NM| TOPP | 0.013 NM NM
895(299-€28-17 4/18/2012 10:30 94.940| TOPP | 0.010 121.790 121.790
896|299-£28-18 NM NM| TOPP | 0.010 NM NM
897299-E£28-27 4/18/2012 10:40 86.701| TOPP | 0.005 121.804 121.803
898|299-E32-5 4/18/2012 9:52 87.220| TOPP | 0.005 121.811 121.811
899|299-E32-6 4/18/2012 9:58 82.670| TOPP | 0.005 121.802 121.802
900|299-E32-8 4/18/2012 10:06 76.030| TOPP | 0.005 121.810 121.810
901|299-E33-28 4/18/2012 10:44 81.760{ TOPP | 0.013 121.807 121.807
902|299-E33-339 4/18/2012 10:17 81.240{ TOPP | 0.005 121.800 121.799
903(299-£33-34 4/18/2012 10:11 72.345] TOPP | 0.005 121.807 121.806
904{299-£33-38 4/18/2012 7:56 71.901| TOPP | 0.005 121.806 121.805
905|699-49-55A 4/18/2012 9:38 41.075| TOC | 0.000 121.800 121.800
906(699-49-57A 4/18/2012 9:43 47.920| TOPP | 0.010 121.813 121812
907|699-50-56 4/18/2012 9:33 47.230] TOC | 0.000 121.837 121.835
ﬂ Range (m): 0.047 0.045
1909| Gradient Magnitude (m/m): 1.52€-05 1.43E-05
910 Direction {azimuth): 176 172
l911] RA2: 0.80 0.79
[917] p-Value: 0.0018 0.0020
913 Statistically Significant?: Yes Yes
914
915
916
917 Hydraulic Head (m NAVD88
[918) WellName | 'easurement | MeasuredDepth| . |00 oo TNe 2P & Gyro [New RP, Gyro Co)n'ection
— Date & Time (PST) | to Water (m) ) .
919 Correction & BP Adjustment
920/299-€28-1 5/15/2012 10:20 88.065| TOPP | 0.013 121.805 121.801
921|299-E28-17 5/15/2012 10:07 95.028| TOT | 0.100 121.792 121.793
922(299-€28-18 5/15/2012 8:49 90.323| TOPP | 0.010 121.803 121.803
923(299-€28-27 5/15/2012 9:23 86.698| TOPP | 0.005 121.807 121.806
924(299-€32-5 5/15/2012 9:08 87.222| TOPP | 0.005 121.809 121.809
925|299-£32-6 5/15/2012 9:13 82.667| TOPP | 0.005 121.805 121.803
926{299-E32-8 5/15/2012 9:37 76.028| TOPP | 0.005 121.812 121.810
927/299-E33-28 5/15/2012 9:44 81.765| TOPP | 0.013 121.802 121.801
928|299-E33-339 5/15/2012 9:54 81.237| TOPP | 0.005 121.803 121.802
929|299-€33-34 5/15/2012 9:30 72.345| TOPP | 0.005 121.807 121.804
930|299-€33-38 NM NM| TOPP | 0.005 NM NM
931|699-49-55A 5/15/2012 12:18 41.044| TOC | 0.000 121.831 121.824
932|699-49-57A 5/15/2012 12:25 47.912| TOPP | 0.010 121.821 121817
9331699-50-56 5/15/2012 12:30 47.224| TOC | 0.000 121.843 121.839
934 Range {(m): 0.051 0.046
935 Gradient Magnitude (m/m): 1.93E-05 1.57E-05
936 Direction (azimuth): 194 188
1937 RA2: 0.84 0.80
E‘ p-Value: 0.0001 0.0003
939 Statistically Significant?: Yes Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Resulits for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECFQ%%%’S‘OOBG' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEzggG OF
) THE 200 EAST AREA UNCONFINED AQUIFER
M N o P Q R | s
943 Hydraulic Head (m NAVDSS)
[944] well Name D:::;s::;:?:;n M::;‘;::ro‘::"' MP | MP-RP | New RP & Gyro |New RP, Gyro Correction
945 Correction & BP Adjustment
946(299-£28-1 6/14/2012 8:27 88.085| TOPP | 0.013 121.785 121.792
947(299-£28-17 6/14/2012 8:06 94.951| TOPP | 0.010 121.779 121.779
948|299-£28-18 6/14/2012 8:14 90.332| TOPP | 0.010 121.794 121.794
949|299-£28-27 6/14/2012 8:44 86.715] TOPP | 0.005 121.790 121.790
950[299-E32°5 6/14/2012 7:54 87.243| TOPP | 0.005 121.788 121.788
951]299-£32-6 6/14/2012 7:47 82.682| ToPP | 0.005 121.790 121.790
952(299-£32-8 6/14/2012 7:42 76.045| TOPP | 0.005 121.795 121.79
953(299-€33-28 6/14/2012 8:52 81.775| TOPP | 0.013 121.792 121.792
954(299-633-339 | 6/14/2012 8:35 81.246| TOPP | 0.005 121.794 121.795
955(299-€33-34 6/14/2012 7:38 72.361| TOPP | 0.005 121.791 121.793
956/299-£33-38 6/14/2012 7:31 71.912| TOPP | 0.005 121.795 121.796
957/699-49-55A 6/14/2012 9:11 41.062] 10C | 0.000 121.813 121.816
958(699-49-57A 6/14/2012 9:03 47.924 TOPP | 0.010 121.809 121.810
959/699-50-56 6/14/2012 9:15 47.235| 10C | 0.000 121.832 121.830
960 Range (m): 0.053 0.051
961 Gradient Magnitude (m/m): 1.92€-05 2.04E-05
1962 Direction (azimuth): 193 200
963 RA2: 0.81 0.82
964 p-Value: 0.0001 0.0001
965 Statistically Significant?: Yes Yes
966
967
968
969 Hydraulic Head (m NAVDS88)
(970] WellName | Measurement |MeasuredDepth| ., |\ 0 oo N 2P & Gyro |New RP, Gyro Correction
— Date & Time (PST) | to Water (m) A
971 Correction & BP Adjustment
972[299-€28-1 7/24/2012 8:55 88.079| TOPP | 0.013 121.791 121.789
973[299-£28-17 7/24/2012 8:39 94.956| TOPP | 0.010 121.774 121.773
974|299-£28-18 7/24/2012 8:30 50.333| TOPP | 0.010 121.793 121.793
975(299-£28-27 7/24/2012 9:10 86.708| TOPP | 0.005 121.797 121.797
976]299-632-5 7/24/2012 9:30 87.227| TOPP | 0.005 121.804 121.804
977[299-€32-6 7/24/2012 9:40 82.670| TOPP | 0.005 121.802 121.802
978[299-€32 8 7/24]2012 10:00 76.028| TOPP | 0.005 121.812 121.812
979(299-€33-28 7/24/2012 9:16 81.768| TOPP | 0.013 121.799 121.799
980(299-633-339 |  7/24/2012 9:02 81.243| TOPP | 0.005 121.797 121.797
981(299-633-34 | 7/24/2012 11:56 73.354| TOPP | 0.005 120.798 120.795
98229963338 | 7/24/2012 12:07 71.909] TOPP | 0.005 121.798 121.798
983(699-49-55A | 7/24/2012 12:47 41.048| T1OC | 0.000 121.827 121.827
984(699-49-57A | 7/24/201212:53 47.906| TOPP | 0.010 121.827 121.825
985|699-50-56 7/24/2012 12:41 47.196| 10OC | 0.000 121.871 121.867
Ed Range (m): 1.073 1.072
987] Gradient Magnitude (m/m): 3.05€-05 2.96E-05
| 988 Direction (azimuth): 178 177
989 RA2: 0.86 0.88
990] p-Value: 0.0001 0.0000
[991] Statistically Significant?: Yes Yes
992 Note for 7/24/2012 measurements - 3 different e-tapes used. I

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont’d.)
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I M N 0 P Q R | s
995 Hydraulic Head (m NAVDS88)

996 Well Name D::::;’;’:?:;n Mf:w::r‘:em";h MP |MP-RP | New RP & Gyro | New RP, Gyro Correction
997 Correction & BP Adjustment
998 [299-£28-1 8/16/2012 7:50 88.089] TOPP | 0.013 121.781 121.795
999 [299-£28-17 8/16/2012 7:21 94.957| TOPP | 0.010 121.773 121.774
1000|299-£28-18 8/16/2012 7:30 90.321| TOPP | 0.010 121.805 121.805
1001/299-€28-27 8/16/2012 9:33 86.705| TOPP | 0.005 121.800 121.800
1002/299-€32-5 8/16/2012 8:56 87.222| ToPP | 0.005 121.809 121.809
1003[299-€32-6 8/16/2012 9:04 82.622| TOPP | 0.005 121.850 121.851
1004299-€32-8 8/16/2012 9:12 76.022| TOPP | 0.005 121.818 121.820
1005299-€33-28 8/16/2012 9:45 81.765| TOPP | 0,013 121.802 121.803
1006(299-€33-339 | 8/16/2012 8:00 81.243| TOPP | 0.005 121.797 121.799
1007(299-€33-34 8/16/2012 9:20 72.345| TOPP | 0.005 121.807 121.809
1008(299-€33-38 8/16/2012 8:18 71.907| ToPP | 0.005 121.800 121.802
1009(699-49-55A 8/16/2012 7:01 41.045| TOC | 0,000 121.830 121.834
1010(699-49-57A 8/16/2012 6:42 47.904| TOPP | 0.010 121.829 121.833
1011]699-50-56 8/16/2012 6:52 47.182] TOC | 0.000 121.885 121.887
1012 Range (m): 0.112 0.113
1013 Gradient Magnitude {(m/m): 3.39€-05 3.24E-05
(1014 Direction (azimuth): 142 151
(1015 RAZ: 0.76 0.75
11016 p-Value: 0.0003 0.0005

{1017 Statistically Significant?: Yes Yes
1018
1019
1020
1021 Hydraulic Head (m NAVDSS)

1022 well Name D::::;’:‘:'?:;T) Mf:;‘;::r‘::’)th MP | MP-RP [‘New RP & Gyro | New RP, Gyro Correction
1023 Correction & BP Adjustment
1024]299-628-1 9/12/2012 8:52 88.008| TOPP | 0.013 121.862 121.887
1025(299-£28-17 9/12/2012 9:02 92.952| TOPP | 0.010 121.778 121.779
1026(299-€28-18 9/12/2012 9:10 50.299| TOPP | 0.010 121.827 121.827
1027|299-€28-27 9/12/2012 8:36 86.696| TOPP | 0.005 121.809 121811
1028[299-E32-5 NM NM| TOPP | 0.005 NM NM
1029|299-E32-6 9/12/2012 8:08 82.646| TOPP | 0.005 121.826 121.828
1030(299-€32-8 9/12/2012 8:00 76.015| TOPP | 0.005 121.825 121.829
1031[299-£33-28 9/12/2012 8:24 81.742| Topp | 0,013 121.825 121.827
1032|299-€33-339 | 9/12/2012 8:42 §1.233| TOPP | 0.005 121.807 121.811
1033(299-€33-34 9/12/2012 7:55 72.337| TOPP | 0.005 121.815 121.822
1034[299-€33-38 9/12/2012 7:43 71.895| TOPP | 0.005 121.812 121.816
1035/699-49-55A 9/12/20129:25 41.004| TOC | 0.000 121871 121.882
1036/699-49-57A 9/12/2012 9:33 47.884| TOPP | 0.010 121.849 121.857
1037|699-50-56 9/12/2012 9:42 47.148| TOC | 0.000 121.919 121918
1038 Range (m): 0.141 0.139
11039 Gradient Magnitude (m/m): 4.23605 4.47E-05
11040 Direction (azimuth): 170 174
1041 RA2: 0.75 0.80
1042 p-Value: 0.0018 0.0007
1043 Statistically Significant?: Yes Yes

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont’d.)
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Appendix D
Hydraulic Head Calculations and Trend-Surface Analysis Results for IDF/PUREX

Four spreadsheets are presented in this appendix for IDF/PUREX: one with well characteristics, one
showing the determination of the gyroscope correction coefficients, one with the hydraulic head
calculations and trend-surface analysis results that includes normalization of the measurements to

a constant barometric pressure, and one that does not include the normalization to a constant barometric
pressure. Well characteristics are shown on the ‘Wells’ spreadsheet in Figure D-1. This spreadsheet lists,
for each well, the default MP — RP values, horizontal coordinates, old reference point elevations, new
reference point elevations resulting from the resurveys, and gyroscope correction coefficients. No
formulas are used on this sheet.

The graphing feature of Microsoft Excel was used to determine the gyroscope correction coefficients for
the IDF/PUREX wells. For each well, the measured depth to water in meters was plotted against the
difference between the measured depth to water and the true vertical depth to water in feet (using an

x-y scatter plot) for the lowermost gyroscope depth stations bracketing the water level. Then, the trend
line feature of Excel was used to add a third degree polynomial trend line to the plots. The equation of
the trend line was displayed on the chart, and the coefficients were copied from this equation into the
spreadsheet. Figure D-2 shows the gyroscope data used, graphs of the data, the fitted equations, and the
coefficients for each well. One well, 699-37-47A, had a constant correction value of -0.01 ft for all of the
lowermost depth stations in the well, so a polynomial equation was not needed. The correction value for
this well was specified as C, = -0.01 with the other coefficients equal to zero.

Figure D-3 shows a portion of the spreadsheet, with formulas displayed, that was used to calculate the
hydraulic head values and display the trend-surface analysis results. It is nearly the same as the
LLWMA-1 spreadsheet (Appendix B), except it is designed to show the results of the repeated
trend-surface analyses performed for IDF/PUREX (see Section 6). The water-level measurements are in
columns C through F (measurement date & time, depth to water, measurement point description, and

MP — RP). In column G, the hydraulic head values are calculated (Equation 1) using the new reference
point elevations and correcting for borehole deviation. The reference point elevations for each well are
obtained from the ‘Wells’ sheet (Figure D-1) using the “VLOOKUP” function. This function matches the
well name in column B to the well names in the first column of the specified array on the “Wells” sheet
(B6 to O16) and returns a value from the specified column of the array (column 9 for the new reference
point values) in the same row as the matched well name. The gyroscope correction coefficients were
obtained using the “VLOOKUP” function in the same manner. In column H, the hydraulic head values
normalized to a constant barometric pressure are displayed. This normalization was performed in

a separate spreadsheet (see Appendix G for an example) and the results were copied into this spreadsheet.

Once the hydraulic heads were calculated, they were copied into the trend-surface analysis spreadsheet
(Appendix B) along with the horizontal coordinates for the wells, and the trend-surface results were then
copied into this sheet (rows 22 through 26 in Figure D-3). The residuals for each iteration of the trend-
surface analysis were copied into columns I through P, as needed, and the highest residual was
highlighted red to identify the corresponding measurement that was removed from the next trend-surface
analysis iteration. The final trend-surface analysis results, that met the criteria specified in Section 6

(i.e., statistically significant, all residuals were less than 0.01 m, and the removal of the measurement with
the next highest residual still resulted in a statistically significant trend surface with all residuals less than
0.01 m and the dip direction changed by less than 10 degrees) are shown in bold text. Figure D-4 lists the
entire spreadsheet with all of the water-level measurements collected for this study and the results of the
hydraulic head calculations (normalized to a constant barometric pressure) and trend-surface analyses.
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Figure D-5 shows the spreadsheet for the trend-surface analysis results using the measurements that were
not normalized to a constant barometric pressure. This was done so the effect of correcting for barometric
pressure could be determined.



ECF-200E-12-0086,

EVALUATION STUDY FOR

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

PAGE 110 OF 258

i THE 200 EAST AREA UNCONFINED AQUIFER

Al B (ST S F G H ] ) K L M N 0
1 |200 East Area Low Gradient Evaluation Study
2 |IDF/PUREX Well Information (Wells worksheet)
3
4 T [, —— Horizontal Coordinates (m NADE3) Oid RP Elev {m NAVDSS) | New RP Elev (m NAVDBS) Gyro Correction Coefficients
5 East (m) North {m) Source Value Source Value Source 1 Q aG ce
6 299-€17-18 TOPP 0.003 | 575112433 | 135123586 | USACE 220.758 USACE 220759 Fluor 1.31380€-05 | -3.604006-03 | 3.274206-01 | -9.920006+00
7 299-€17-21 TOPP 0.000 | 574106.801 | 134893.429 | Unknown | 225.300 Rogers 225302 Fluor .1.250006-05 | 3.38850€-03 | -3.152806-01 | 9.78340£+00
8 299-€17-22 TOPP 0.007 | 574841090 | 135195537 | Rogers 221458 Rogers 221451 Fluor .2386106-05 | 7.11640€-03 | -7.071606-01 | 2331406401
9 299-£17-23 TOPP 0.005 | 574694483 | 134842.439 | Rogers 224,659 Rogers 224.656 Fluar 6.68840E-06 | -1944B0E-03 | 1.849006-01 | -5.84820€+00
10 299-£17-25 TOPP 0.006 | 574515.185 | 134845567 | Rogers 225.791 Rogers 225.787 Fuor .1.445206-05 | 4.896606-03 | -5.692506-01 | 2.12990E+01
11 299-£24-16 TOPP 0.016 | 575017.622 | 135464364 | USACE 220,023 USACE 220020 Fuar 4.708606-05 | 129170602 | -1.18100€+00 | 3.59400€+01
12 299-£24-18 TOPP 0.005 | 574647.088 | 135469.764 | USACE 220.349 USACE 220349 Fluor 167210605 | -4.58690€-03 | 4.17160£-01 | -1.263706+01
13 299-£24-21 TOPP 0.004 | 574635.761 | 135638.200 | Unknown | 218.643 Rogers 218645 Fuor 2.233406-05 | -6.261306-03 | 5.831906-01 | -1B1000E+01
14 299-£24-24 TOPP 0.006 | 574179.770 | 135459300 |  Fluor 21217 Fuor 221220 Flsor .9.196506-06 | 2.65730E-03 | -2.574106-01 | 814000£+00
15 299-£25-36 TOPP 0004 | 575403611 | 135566372 | USACE 216.735 USACE 216.732 Fluor .1.759406-05 | 4.63930€-03 | -4.07S80E-01 | 119110€+01
16 699-37-47A TOPP 0.004 | 575556.970 | 134893.260 | FDNW 219.495 FONW 219.492 Fluor 0.00000£+00 | 0.00000E+00 | 0.0D000E+00 | -1 0ODDUE-02
17
18
19
20
21 TOPP = Top of Pump Plate
22 TOC = Top of Casing
23 TOT = Top of Discharge Tee

Figure D-1. Spreadsheet of Well Information for IDF/PUREX (i.e., “Wells” Sheet)
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Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells




ECF-200E-12-0086,
REV. 0

CALCULATIONS IN SUPPORT OF THE LOW
HYDRAULIC GRADIENT EVALUATION STUDY FOR
THE 200 EAST AREA UNCONFINED AQUIFER

PAGE 112 OF

258

D E F G H

Well

[~ Weasured | Tiue verical

17-22

T e
m Depth () 1 c2 c3 7]
91.44 299.91 -0.09] -2.3861E-05] 7.1164E-03] -7.0716E-01] 2.3314E401

105 110

290 weil

;o.os
L 0.1
‘g-mz
22| !-o.u

|24
124 ~~ E54
125 %

98 100 102 104 106 108 110 112

Msasured Depth (m)

] | 1 | | |

Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells (cont'd.)
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'ﬂﬂi B C D E F G H ] )
: B FEHET N B e o Fiisd Coaficent
131]  Wel m Depth (ft) KA Gi C2 c3 ca
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Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells (cont’d.)
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193] Wel Depth (1) | Depth (m) Difference () i G2 c3 &
194(200-E24-18 280 85.344 279.95 0.05] 1.6721E-05| -4.5869€-03] 4.1716E-01| -1.2637E+01
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Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells (cont’d.)
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k2 Meastied | Measuied | Troe verical Fifted Coefls
254 asur BU Tue = icients
25| Wl Depin®) | Deph(m) | Depthem | O™ o7 T 3 | ca i
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Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells (cont'd.)
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| B C D E F G H ] ]
316 Measured | True Verical Fitted Goeflicients
| W' | Depiity | Depthm) S 3 TR P
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Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells (cont’d.)
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CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT EVALUATION STUDY FOR

REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER e PAGE 117 OF 258
& B | C | D | € | & G 7] [ J K L M N 0 [
1 |200 East Area Low Gradient Evaluation Study
2 {IDF/PUREX Hydraulic Head Calculations and Trend-Surface Analysis Results
3
4 Highest (magnitude) residual removed from the next iteration
s Bold indicates final trend-surface analysis resuit
6 = e | LT I I I [ [
- -
; O e | PO, Derﬂetal:u\rhlater W, | -~ rycrac fead ) New RP, Gyro Correction & BP| _1st | 2nd r::_ sma‘:hm'vs::emua:u:m) 7th | 8th
Date & Time (PST) Desc.| RP New RP & Gyro Correction g g ¢ : : . : : 3
9 {m) Adjustment Iteration | Iteration | lteration| Iteration| Iteration | Iteration| Iteration| iteration
=ROUND(VLOOKUP({$B10,Wells!$B$6:50516,9)-{($D10-
$F10+(VLOOKUP($B10,Wells!1$B$6:50516,11)*$D1043+VLOOKUP($B10,Wells1$BS$6:50$16,12)*$D1042
10 299-£17-18 +VLOOKUP{SB10,Wells!$B$6:50$16,13)* SD10+VLOOKUP(SB10,Wells!$B56:50516,14)) *0.3048),3)
=ROUND(VLOOKUP($B11,Wells!5856:$0516,9)-(SD11-
SF114(VLOOKUP($B11,Wells!$B$6:50516,11)*SD1173+VLOOKUP({$B11,Wells!$BS$6:50516,12)*$D112
11 299-E17-21 +VLOOKUP(SB11,Wells!$B$6:50516,13)* $D11+VLOOKUP(SB11,Wells!SB$6:50516,14))*0.3048),3)
=ROUND(VLOOKUP($B12,Wells!5B5$6:50516,9)-(SD12-
$F12+(VLOOKUP($B12,Wells!$B$6:50516,11)* $D1273+VLOOKUP(5B12, Wells!$B$6:$0$16,12)*$D12A2
12 299-£17-22 +VLOOKUP(5B12,Wells!$B$6:50516,13)* $D12+VLOOKUP($SB12,Wells1$SBS6:50516,14)) *0.3048),3)
=ROUND(VLOOKUP($B13,Wells!$856:50$16,9)-($D13-
$F13+(VLOOKUP($B13,Wells!$B$6:50516,11)*$D1373+VLOOKUP(5813, Wells!$B$6:50516,12)*$D13A2
13 299-£17-23 #VLOOKUP($B13,WellsI$B$6:50516,13)* $D13+VLOOKUP(SB13,WellsISB56:50516,14)) *0.3048),3)
=ROUND(VLOOKUP($B14, Wells1$B56:50516,9)-{$D14-
$F14+(VLOOKUP(SB14,Wells!1$B$6:50516,11)* $D14*3+VLOOKUP($B14, Wells 1$B$6:50$16,12)*$D14A2
14 299-£17-25 +VLOOKUP($B14,Wells!$B$6:50516,13)* SD14+VLOOKUP($B14,Wells!SB56:50516,14)) *0.3048), 3)
=ROUND(VLOOKUP($B1S,Wells15B5$6:50516,9)-{SD15-
SF154(VLOOKUP(SB15,Wells1SB$6:$0516,11)* SD1543+VLOOKUP($B15, Wells1$B$6:50$16,12) *$SD15A2
15 299-£24-16 +VLOOKUP(5B15,Wells!$BS6:50516,13)* SD15+VLOOKUP(SB15, Wells!SBS6:50516,14))*0.3048),3)
=ROUND(VLOOKUP{$B16,Wells!|$B$6:50516,9)-(5D16-
$F16+(VLOOKUP($B16,Wells!$BS$6:50516,11)* SD16~3+VLOOKUP(SB16, Wells 1$B8$6:50516,12)*$D1672
16 299-E24-18 +VLOOKUP($816,Wells!$B$6:50$16,13)* $D16+VLOOKUP(SB16,Wells!$B56:50516,14))*0.3048), 3)
=ROUND(VLOOKUP($B17, WellsI$B$6:50$16,9)-($D17-
$F17+(VLOOKUP($B17,Wells1SBS$6:50516,11)*SD17A3+VLOOKUP($B17, Wells!$BS6:50516,12)*$D1742
17 299-£24-21 +VLOOKUP($B17,WellsI$B$6:50$16,13)* $D17+VLOOKUP(SB17,Wells!SB$6:50516,14)) *0.3048),3)
=ROUND(VLOOKUP(5B18,Wells1$B$6:505$16,9)-(SD18-
SF18+(VLOOKUP($B18,Wells!$856:50516,11)*SD1843+VLOOKUP($B18,Wells15B5$6:50516,12)*$D1872
18 299-£24-24 +VLOOKUP(SB18,Wells!$856:50$16,13)*$D18+VLOOKUP{$B18,Wells!SBS$6:50516,14))*0.3048),3)
=ROUND(VLOOKUP($B19,Wells!SBS6:50$16,9)-(SD19-
$F19+(VLOOKUP($B19,Wells!1$8$6:50516,11)*$D1973+VLOOKUP($B19,Wells1$BS$6:50516,12)*$D1942
19 299-E25-36 +VLOOKUP(5B19,Wells1$B$6:50516,13)* SD19+VLOOKUP($B19,Wells1$B$6:50516,14))*0.3048),3)
=ROUND(VLOOKUP($B20,Wells!$B56:50516,9)-($D20-
SF20+{VLOOKUP($B20, Wells!$B$6:$0516,11)* $D20*3+VLOOKUP($B20, Wells1$BS$6:50516,12)*$D20A2
20 699-37-47A +VLOOKUP($B20,Wells!$B$6:50516,13)* $D20+VLOOKUP($B20,Wells!$BS6:50516,14)) *0.3048),3)
99 Range (m): =MAX(G10:G20)-MIN(G10:G20) =MAX(H10:H20)-MIN(H10:H20
22 Gradient Magnitude {m/m): i
23 Direction (azimuth):
24 RA2:
25 p-Value:
26 Statistically Significant?:

Figure D-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Formulas Displayed
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ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ’ EVALUATION STUDY FOR PAGE 119 OF 258
j THE 200 EAST AREA UNCONFINED AQUIFER
Al B ] C | D [Il3 F G H 1 ] K L ™M N o P

1 |200 East Area Low Gradient Evaluation Study

2 |IDF/PUREX Hydraulic Head Calculations and Trend-Surface Analysis Result

3 I

4 | Highest (magnitude) residual d from the next iteration

5 inchiding B ie P louhlkrul-dw[ulm?-mm % }

6 |

7 = - d0uth| WP Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals {m)

8 Well Name MP-RP [ New RP & Gyro New RP, Gyro 18t 2nd Ird ath Sth 6th Tth 8th
9 P WS e | Do G 0 Correction & BP i jon | Iterats ion | iteration | iteration | iteration
10 299-£17-18 6/16/2008 9:13 98.831| TOPP | 0.003 121.956 121958 -0.0145 -0.0121

11 299-£17-21 6/16/2008 8:38 103.439| TOC | 0.000 121.987 121988] -0.0001] -0.0013[ -0.0015] -0.0021]

12 299-E17-22 6/16/2008 9:25] 99.512| TOPP | 0.007 121.976 121078 00017] 00038 00022] o0.0012

13 299-£17-23 6/16/2008 3:00] 102.724] TOPP | 0.005 121.976 121979] -0.0005| -0.0006] -0.0023] -0.0024

14 299-£17-25 6/16/2008 8:48] 104.176| TOPP | 0.006 121.983 121985| 00029 00023 00011 0.0009)

15 299-£24-16 6/16/2008 9:35| 98.062| TOPP [ 0.016 121.992 121993  0.0200

16 299-§24-18 | 6/16/2008 10:50 9g.408| TOPP | 0.005 121.967 121968] 00105 00073 -0.0081

17 299-£24-21 | 6/16/2008 11:07 96693 ? | 0.004 121974 121975 -0.0030] o0.0014) o0.0008] -0.0017

18 295-E24-24 | 6/16/2008 10:27 99.299| TOC | 0.000 121.989 121.989] 00035 00055 0.0058] 0.0038]

19 299-£25-36 | 6/16/2008 10:10] 34.780| TOPP | 0.004 121963 121964| -0.0030[ 0.0025] 0.0000{ -0.0018]

20 699-37-47A 6/16/2008 9:53] $7.529| Toep | 0.004 121970 121970 00035] 00057 0.0020] 0.0022]

21 Range {m}: 0.036 0.035 |

22 dient Magnitude (m/m}: 151E-05] 191£-05] 1.756-05] 1.676-05

23 Direction (atimuth): 80 65 S8 67

24 RA2: 0.38 0.70 081 093

25 p-Value: 0.1456| 00151 0.0064] 0.0012

26 Statistically Significant?: No Yes) Yes| Yes)

27

28

= ™ Measured Depth| MP Hydraulic Head {m NAVDES) Trend-Surface Analyses Residuals (m)

30 WellName | 0 & Time (PST)| toWater(m) | Desc. |MP-*P| NewRP & Gyro New RP, Gyro 1st 2nd 3rd ath Sth 6th Tth 8th
31 Correction Correction & BP | heration | Reration tion | lteration | iteration | heration | Reration | iteration
32 299-£17-18 8/1/2008 8:03| 98.846| TOPP | 0.003 121.941 121943 -0.0134] 6.0099] -0.0082] -0.0070)

33 299-€17-21 8/1/2008 7:30 103.468| TOC | 0.000 121.958) 121.963] -0.0016] -0.0033] 0.0025 0.0036

34 299-£17-22 8/1/20088:12| 99.534| TOPP | 0.007 121.954] 121964 0.0035| 00066  0.0085

35 299-£17-23 8/1/2008 7:40) 102.762] ToeP | 0.005 121.938 121.951] -0.0062] -0.0063| -0.0015[ -0.0003

36 299-£17-25 8/1/2008 7:21 104.189| TOPP | 0.006 121.970 121975 00157 00150

37 299-£24-16 8/1/2008 8:37 98.068] TOPP | 0.016 121.986) 121991 00287

38 299-£24-18 8/1/2008 8:52 98.422] ToPP | 0.005 121.953 121.954] -0.0126] -0.0081] -0.0077] -0.0068

39 299-£24-21 8/1/2008 8:47 96.658| TOPP | 0.004 121.968) 121971 00010 00073 00060 0.0068]

40 299-£24-24 8/1/2008 9:08, 99.331| TOPP | 0.006 121.963 121965 -0.0068] -0.0039] -0.0024] -0.0015

41 299-£25-36 8/1/2008 8:24 94.793| TOPP | 0.004 121.950 121954 -0.0053] 00025] 0.0003[ 0.0014

42 699-37-47A 8/1/2008 7:51 97.564| TOPP | 0.004 121.935 121.945] -0.0030] 00002] 0.0025] 00039

43 Range (m): 0.051 0.048

a4 Gradient Magnitude (m/m): 1.83E-05] 1.62E-05] 1.856-05] 1.90E-05

45 Direction (azimuth) 141 114 138 138

46 RA2: 0.23 0.46 0.65) 0.74

47 p-Value: 03578 01132] o.oe11] 0.0334

a8 Statistically Significant?: No| No Yes| Yes)

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments
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REV. 0 EVALUATION STUDY FOR PAGE 120 OF 258
; THE 200 EAST AREA UNCONFINED AQUIFER

_TB c D E | F G | H T &% e W oW | e ] e
51 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
[52] wetmame | Lo Mx:m"‘ | Mo [ NewRP & Gyro | New R, Gyro It | 20d | 3a | 4th | St | 6h | 7 | &k
53 Correction Correction & BP fteration | iteration | iteration | Iteration | iteration | Iteration | Rteration | lteration
54 [299-E17-18 8/29/2008 90 98.848| TOPP | 0.003 121.939 121941 -0.0116] -0.0084] -0.0080
55 [299-E17-21 8/29/2008 7:36 103.446] TOC | 0.000 121.980 121.979] 0.0081] 00065] 0.0058]
56 [209-E17-22 8/29/2008 9:10| 99525 TOPP | 0.007 121.963 121.957] -0.0001] 00027 0.0017
57 [299-E17-23 8/29/2008 8:03( 102.735( TOPP | 0.005 121.965 121.962] 00012 00011] 0.0010|
58(299-E17-25 | 8/29/2008 7:48( 104.197| TOPP | 0.006 121.962 121962 -0.0019] -0.0026 -0.
59(299-624-16 | 8/29/2008 8:55| 98.072| TOPP | 0.016 121.982 121980 0.0268
60 [299-624-18 8/29/2008 8:39| 98.431| TOPP | 0.005 121.944 121.946] -0.0137 -0.0094
61 [299-E24-21 8/29/2008 8:30 96.712| TOPP | 0.004 121.955 121.957] -0.0022| 0.0037] 0.0008|
62 (299-E24-24 | 8/29/2008 9:25| 99.331] TOPP | 0.006 121.963 121.964] -0.0039 0.0012] -0.0036
63 [299-E25-36 8/29/2008 8:21 94.797| TOPP | 0.004 121.946] 121.945| -0.0012| 0.0062[ 0.0043]
64699-37-47A | 8/29/2008 8:13] 97.553| TOPP | 0.004 121.946] 121.944] 0.0015] 0.0014] 0.0018
| 65| Range (m}: 0.043| 0.039]
| 66| Gradient Magnitude (m/m}): 1.78E-05| 2.316-05| 2.25E-05)
67 Direction (azimuth): 80 63 72
68 RA2: 037 078 0.88
69| p-Value: 0.1597 0.0028|
70 Statistically Significant?: No Yes Yes
7
j7]
73 Hydraulic Head (m NAVDES) Trend-Surface Analyses Residuals (m)
[74] weil Name Dm”nzmm D'::__ MP-RP| NewRP & Gyro | New RP, Gyro st 2nd 3rd ath Sth 6th 7th )
75 Correction Correction & BP | iteration | iteration | lteration | iteration | Reration | Itecation | iteration | keration
762909-E17-18 | 9/10/2008 5:27| 98.843] TOPP | 0.003 121.944 121937 00167 00131
77[209-€17-21 | 9/10/2008 9:01 103 TOC | 0.000 122.147 122.154  0.1148 |
78 |299-E17-22 9/10/2008 9:25| 99.535| TOPP | 0.007 121.953 121.966| -0.0031] 00129 00113
79[209-€17-23 | 9/10/2008 9:18] 102.760] TOPP | 0.005 1219400 121952 -0.0478] -0.00%2] -0.0051 -0.0033] -0.0038] -0.0037] -0.0041] -0.0006
80 [299-E17-25 9/10/2008 9:11| 104.195| TOPP | 0.006 121.964 121.963| -0.0495] 00057 0.0042] 00061 00054 00053 0.0050
81(299-E24-16 | 9/10/2008 9:46| 98.100| TOPP | 0.016 121.955 121959] 00179] 0.0083| 00067 0.0080 00085
82 [299-E24-18 | 9/10/2008 10:34 98.421| TOPP | 0.005 121.954 121.946] -0.0214]| -0.00%] -0.0096 -0.0084 |
83(299-£24-21 | 9/10/2008 10:50 96.702| TOPP | 0.004 121.965) 121.960] 0.0048] 00052] 0.0050] 00059] 00036 00055
84 [209-£24-24 | 9/10/2008 10:22 99.336] TOPP | 0.006 121.958 121955 -0.0466] -0.0053| -0.0049| -0.0037| -0.0061| -0.0052[ -0.0014| ©.0004
85 [299-€25-36 | 9/10/2008 10:07 94.803| TOPP | 0.004 121.940| 121.944| 00365 -00022] -0.0044| -0.0033] -0.0046] -0.0021] 00012 -0.0004
86 (699-37-47A | 9/10/20089:58) 97.560| TOPP | 0.004 121.939] 121.946] 00111 00007 -0.0031] -0.0013] -0.0010] 0.0002] -0.0008] 0.0005
87 Range (m): 0.208] 0.217
| 88 Gradient Magnitude (m/m}: 9.18€-05] 115E-05| 9.676-06| 9.37E-06] 1.026-05] 1.15E-05| 1.32E-05| 8.756-06
89 Direction (azimuth): 52 84 71 78 90 79 52 67
90| RA2: 040 ©026] 025 034 o050 064 080 099
91 ] p-Value: 0.1317] 0.3549) 04253] 03550 02548) 02194] 02015 0.1086
92 Statistically Significant?: No No| No] No| No| No No No|

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont’d.)
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il THE 200 EAST AREA UNCONFINED AQUIFER
= 8 c D E F G | M T ) 4 o ® T & & | w | @ |
95 Hydraulic Head {m NAVDSS) Trend-Surface Analyses Residuals {m)
[96] weil Name D::::msn M::ﬁ:mﬁ' Dy |MP-RP NewRP & Gyro | New RP, Gyro It | 20d | 3a | & | Sth | 6h | 7
97 Correction Correction & B? | iteration | iteration | iteration | Iteration | teration | iteration | iteration
98 [299-€17-18 | 10/23/2008 13:58 98.848] TOPP | 0.003 121.939 121.947] -0.0233] -00102] -0.0075| -0.0082
99 [299-E17-21 | 10/23/2008 13:10| 103.443] TOC | 0.000 121.983 121.983] -0.0195] 00065 00051 0.0044]
100299-E17-22 | 10/23/2008 13:3§] 99526/ TOPP | 0.007 121.962 121.962| -0.0103] 00009 0.0033] 0.0022
101/299-€17-23 | 10/23/2008 14:05] 102.625| TOPP | 0.005 122.074 122079 0.0860
102{299-€17-25 | 10/23/2008 13:05 104.195| TOPP | 0.006 121.964 121.970| -0.0266| 0.0000] -0.0006| -0.0008
103(299-E24-16 | 10/23/2008 13:47 98.079] TOPP | 0.016 121.975 121.978] 0.0229 00224
104[299-€24-18 | 10/23/2008 13:22 98.433| ToPP | 0.005 121.942 121949 -0.0135] -0.0129 -0.0093
105{299-E24-21 | 10/23/2008 13:32 96.714| TOPP | 0.004 121.953 121958 0.0068] -0.0019] 0.0030] 0.0001
106{299-E24-24 | 10/23/2008 13:25| 99.333) TOPP | 0.006 121.961 121.967] -0.0056] -0.0030 -0.0007] -0.0031
107{299-E25-36 | 10/23/2008 14:17| 94.796] TOPP | 0.004 121.947 121948 00058| -00001] 00061 0.0042
108{699-37-47A | 10/23/2008 14:12 97.553] TOPP | 0.004 121.946 121.950] -0.0228] -0.0017] 0.0007] 0.0011
109 Range (m}): 0.135 0.132
110 Gradient Magnitude (m/m): 5.43£-05| 195E-05] 2.51E-05] 2.39€-05
111 Direction (azimuth): 2 61 52 59
112} RA2: 026] 046 081 089
1113 p-Value: 02992] 0.1175 0.0065] 0.0040]
114 Statistically Significant?: No No Yes| Yes
115
116
117 Hydraulic Head (m NAVDES) Trend-Surface Analyses Residuals (m)
118 Well Name D:::m:s‘n M::::‘::)"' ::;_ MP-RP| NewRP & Gyro | New RP, Gyro st nd d ah sth &th T
1 Correction Correction & BP | iteration | iteration | iteration | iteration | iteration | iteration | Reration
120{299-E17-18 | 11/26/2008 10:25} 98.845| TOPP | 0.003 121.942 121.937] -0.0106] -0.0068 -0.0055
121[299-E17-21 | 11/26/2008 8:56 103.474] Toc | 0.000 121952 121.955| -0.0004] -00023] 00023 000200 -0.0010] -0.0017| -0.0008
122{299-E17-22 | 11/26/2008 10:32 99.544] TOPP | 0.007 121.544 121951 0.0004| 00038 00053] 00045 00031 0.0037
123{209-€17-23 | 11/26/20089:24 102.769| TOPP | 0.005 121.931 121.941] -0.0087] -0.0089] -0.0051 -0.0060
124[299-E17-25 | 11/26/2008 9:08 104.195| TOPP | 0.006 121.964 121.964| 00126 00118
125{299-E24-16 | 11/26/2008 10:15{ 98.076| TOPP | 0.016 121.978 121.982 0.0314
126299-€24-18 | 11/26/2008 9:48] 98.426{ TOPP | 0.005 121.949 121.946] -0.0081] -0.0031] -0.0028] -0.0032] -0.0034] 0.0014| -0.0008
127|299-€24-21 | 11/26/2008 9:55 96.711] TOPP | 0.004 121.956) 121.954] -0.0016{ 0.0053] 0.0043] 0.0041 0.0049
128(299-£24-24 | 11/26/2008 8:44 99.341] TOPP | 0.006 121.953 121.953] -0.0053] -0.0021] -0.0009] -0.0008] -0.0012] 0.0009] 0.0015
129(299-E25-36 | 11/26/2008 10:50 94.806] TOPP | 0.004 121.937 121.938] -0.0097] -00011] -0.0028] -0.0039] -0.0034] -0.0012| -0.0006
130{699-37-47A_| 11/26/2008 11:03] 97.562) TOPP | 0.004 121.937 121.942] -00001] 0.0034] 00052] 0.0034] 00010 -0.0003| 0.0007
131 Range (m): 0.047 0.045
132 Gradient Magnitude (m/m): 1.11E-05] 131E-05] 1.15E-05] 1.03E-05| 1.05E-05] 1.20€-05| 1.19€-05
133] Direction (azimuth): 124) 80| 108 105 80 55 58
134 RAZ: 012 050 0.63 0.62 0.7, 0.91 0.98
135 p-Value: 06009] o008s1] 00524] oo0864] o00548] o0.0283] o0.0208
136 Statistically Significant?: No| No No No| No| Yes| Yes

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ) EVALUATION STUDY FOR PAGE 122 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER
t];[ B 3 D E F G | H -G T F O e e e
13 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuais (m)
[140] Well Name m;‘m m::’::“;"' o’::_ MP-RP| New RP & Gyro | New RP, Gyro st | 2nd | 3d | 4th | Sth | 6h | 7t | em
141 Correction Correction & BP Iteration | Iteration | iteration | iteration | iteration | Iteration | lteration | Iteration
142{299-€17-18 | 12/22/2008 12:31 98.870| TOPP | 0.003 121.917 121.929| -0.0106] -0.0069] -0.0046| -0.0054 -0.00394
143[299-E17-21 | 12/22/2008 12:54) 103.488] TOC | 0.000 121938 121.946] -0.0106] -0.0124] -0.0046] -0.0054] -0.0022[ -0.0028
144{299-E17-22 | 12/22/2008 12:36] 99.552| TOPP | 0.007 121.936| 121940 -00036] -00003] 00022] 00009 00022] 0.0014
145(299-E17-23 | 12/22/2008 12:43 102.762 TOPP | 0.005 121.938| 121.948] 0.0006] 00004] 00068 0.0067
146{299-£17-25 | 12/22/2008 12:50 104.199| TOPP | 0.006 121.960| 121.971) 00208 00200
147|299-E24-16 | 12/22/2008 12:21 98.091| TOPP | 0.016 121.963] 121970 0.0303 |
148/299-£24-18 | 12/22/2008 12:05 98.456] TOPP | 0.005 121.919) 121.930] -0.0156] -0.0107 -0.0103
149(299-624-21 | 12/22/2008 12:08| 96.736| TOPP | 0.004 121.931 121.942] -0.0028] 00038 00021 -0.0010] -0.0019] -0.0021
1501299-624-24 | 12/22/2008 12:00 99.350| TOPP | 0.006 121.944 121.954] 0.0009 O, 0.0061] 0.0034] 0.00386 0.0038
151[299-€25-36 | 12/22/2008 13:21 94.816] TOPP | 0.004 121927 121.930| -0.0031] 00052] 00023 0.0003] -0.0006] -0.0014
152699-37-47A | 12/22/2008 13:26 97.579| TOPP | 0.004 121.920] 121.927] -0.0064] -0.0031] 0.0000] 0.0005] 0.0026] 0.0011
153 Range (m): 0.046 0.044 |
154 Gradient Magnitude (m/m): 1.65E-05| 2.316-05| 1.656-05] 1.726-05| 1.746-05] 1.64E05
15! Direction (azimuth): 75 58 81 93 108 106
3 RA2: 023 054 0.68 08 0% 094
p-Value: 03532] 00638] 00330 00118 0.0072] 0.0157
Statistically Significant?: No No| Yes| Yes| Yes Yes
1
160|
161 Hydraulic Head (m NAVDES) Trend-Surface Analyses Residuals (m)
162] Well Name D:ms‘n “:’;z'm"' o |Mere [ NewRP B Gyro | NewRP, Gyro It | 2nd | 3 | 4&h | S | 6h | 7m | &m
163 Correction Correction & BP | Iteration | iteration | iteration | iteration | Iteration | Iteration | Reration | Rteration
164[200-F17-18 | 1/26/2009 10:27 98.869) TOPP | 0.003 121.918] 121911 00105 00116
165(299-£17-21 1/26/2009 9:29 103.494 TOC | 0.000 121.933 121.937] 0.0043] 00033] 0.0030] -0.0005| -0.0008 0.0000 -0.0019
166(299-€17-22 | 1/26/2009 10:21| 99.566] TOPP | 0.007 121.922 121.934| 00091 00078) 00064] 0.0047 0.0059
167(299-€17-23 1/26/20099:41] 102.794] TOPP | 0.005 121.906| 121.917 -0.0093] -0.0054 -0.0110
168{299-E17-25 1/26/2009 9: 104.222| TOPP | 0.006 121.937 121.935| 0.0067] 0.0064] 00052 00015 0.0015] 0.0025] 0.0017] -0.0004
169(299-€24-16 | 1/26/2009 10:14 98.123| TOPP | 0.016 121932 121935 00119 00098 00083 0.0082
170{299-E24-18 1/26/2009 9:54 98.455| TOPP | 0.005 121.920 121914 0.0132 "
171[299-£24-21 1/26/2009 9:59] 96.733 TOPP | 0.004 121.934 121931] 00036] 00001 -0.0002] 00009 00031 00033| 00012] 0.0005
172{299-€24-24 | 1/26/2009 10:06] 99.362| TOPP | 0.006 121.932 121.929] -0.0032] -0.0063[ -0.0060] -0.0063] -0.0052 -0.0045
173(299-€25-36 | 1/26/2009 10:34| 94.827| TOPP | 0.004 121.916| 121.918] -0.0010] -0.0030 -0.0051 -0.0047] -0.0019] -0.0008] -0.0014| -0.0006
174]659-37-47A | 1/26/2009 10:39] 97.586] TOPP | 0.004 121.913 121919 00020 0.0028] 00005 -0.0038] -0.0026] 0.0012] 00003] 00005
175| Range (m): 0.031 0.026)
176 Gradient Magnitude (m/m}: 1.09E-05| 1.29E-05| 1.0SE-05] 1.056-05| 1.23E-05] 125E-05| 141E-05] L6AEGS
1 Direction (azimuth): 93 110 107 76 66| 68 81 78
1 RA2: 0.26) 0.39 0.37 0 076] 086 0.97 1.00
1 p-Value: 0.2977] 01803 0.2468] 01297 00588) 00506 0.0309] 0.0692
Statistically Significant?: No| No| No| No| No| No Yes No

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont’d.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 123 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER
B c D E F G | H S e R e R A
Hydraulic Head (m NAVDES) Trend-Surface Analyses Residuals (m)
184) Well Name mm:n M::":’::m"‘ D:;_ MP-RP| New RP & Gyro | New RP, Gyro 1st 2nd 3d ath Sth 6th 7t 8h
185 Correction Correction & BP Iteration | iteration | iteration | iteration | lteration | lteration | Reration | iteration
186{299-E17-18 2/5/2009 9:41 98.885| TOPP | 0.003 121.902 121912] -0.0121( -0.0088| -0.0057| -0.0043] -0.0039
187(299-E17-21 2/5/2009 9:18 103.482] TOC | 0.000 121.944 121.947| 0.0040| 0.0023] -0.0014] -0.0027| -0.0013|
188{299-£17-22 2/5/2009 9:47, 99.562| TOPP | 0.007 121.926 121.921] -0.0078) -0.0045| -0.0028] -0.0009 0.0006
189(299-€17-23 2/5/2009 9:32) 102.762| TOPP | 0.005 121.938 121.937] 0.0045] 0.0044] 0.0035 0.0021] 0.0018
190|299-E17-25 2/5/2009 9:26| 104.225( TOPP | 0.006 121.934 121.940] 0.0043] 0.0036] 00017 0.0003 0.0004|
191(299-E24-16 2/5/2009 9:58| 98.105| TOPP | 0.016 121.950| 121952 0.0271 [
192{299-£24-18 2/5/2009 8:59] 98.466| TOPP | 0.005 121.909| 121.918| -0.0136] -0.0093[ -0.0065] -0.0022] 0.0014
193{299-£24-21 2/5/2009 9:05 96.747| TOPP | 0.004 121.920 121.928| -0.0032] 0.0028 0.0070
194/299-£24-24 2/5/2009 8:50 99.362] TOPP | 0.006 121.932| 121.938) -0.0021) 0.0006| 0.0009 0.0047
195/299-E25-36 2/5/2009 10:13 94.824] TOPP | 0.004 121.919] 121.920( 0.0025 0.0099
196/699-37-47A 2/5/2009 10:06] 97.585| TOPP | 0.004 121.914 121913 -0.0036| -0.0006] 00033] 0.0031] 0.0010
197 Range (m): 0.048 0.040
198 Gradient Magnitude (m/m): 1.84€-05| 2.37€-05| 3.14E-05( 3.75E-05| 4.03E-05)
1 Direction (azimuth): 81 65 58] 47| 3g|
2 RA2: 0.37, 0.76 0.88] 0.5 098]
20 p-Value: 0.1590] 0.0069] 0.0018 0.0006] 0.0004
202 Statistically Significant?: No Yes Yes Yes| Yes
203|
204|
Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuais (m)
Well Name omm’:‘::”‘ D::__ MP-RP [ NewRP & Gyro | New RP, Gyro Ist 2nd | 3d | ah Sth | 6th )
20 Correction Correction & BP | teration | teration | iteration | iteration | iteration | iteration | keration | keration
208|299-E17-18 | 3/24/200912:21 98.889) TOPP | 0.003 121.898 121.893] -0.0139 -0.0110
209|299-E17-21 | 3/24/2009 12:55 103.500) TOC | 0.000 121.927 121.922| -0.0015| -0.0029( -0.0031] -0.0038 -0.0032
210|299-E17-22 | 3/24/2009 12:35 99.562| TOPP | 0.007 121.926 121.916] 0.0054] 0.0080( 00065 0.0052
211]299-E17-23 | 3/24/2009 12:15| 102.774| TOPP | 0.005 121.926| 121.918) 0.0032] 0.0031 00015| 00014 0.0021
212[299-E17-25 | 3/24/2009 12:09] 104.231] TOPP | 0.006 121.929 121.923] 00055 0.0043| 00037] 0.0035] 0.0041
213(299-E24-16 | 3/24/2009 12:28| 98.119| TOPP | 0.016 121.936] 121.930 0.0236
214{299-E24-18 | 3/24/2009 11:40| 98.472| TOPP | 0.005 121.903 121.899] -0.0130[ -0.0052 -0.0100
215{299-E24-21 | 3/24/2009 11:35| 96.753] TOPP | 0.004 121.914 121.909] -0.0019] 0.0033] 0.0028] -0.0003] 0.0005]|
216|299-E24-24 | 3/24/2009 11:20| 99.373| TOPP | 0.006 121.821 121.917| -0.0021] 0.0002| 0.0005] -0.0021] -0.001:
217|299-€25-36 | 3/24/2009 12:50) 94.242| TOPP | 0.004 121.901 121.898) -0.0019) 0.0045| 0.0022] 0.0000] 0.0010|
218[699-37-47A | 3/24/2009 12:43 97.591] TOPP | 0.004 121.908 121.898] -0.0034| -0.0008] -0.0042] -0.0040] -0.00
2 Range (m): 0.038 0.037
Gradient Magnitude (m/m): 1.62E-05| 2.16E-05| 2.056-05) 1.91E-08[ 1.94E-05
221 Direction (azimuth): 70 56| 50| 59| 59(
2 RA2: 0.34 0.70 0.77 083 094
223 p-Value: 0.1851] 00144 00122 0.0039) 00042
224 Statistically Significant?: No Yes Yes Yes| Yes|

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 124 OF 258
d THE 200 EAST AREA UNCONFINED AQUIFER
i B C D E F G H ¥V T T T | e i e e
22 Hydraulic Head (m NAVD8S) Trend-Surface Analyses Residuals (m)
Well Name mm ”::"w:'::;"‘ D:':_ MP-RP| New RP B Gyro | New RP, Gyro Lt | 2nd | 3 ah | st 6th | 7h | &m
2 Correction Correction & BP Iteration [ iteration | Iteration | Reration | iteration | iteration | iteration | teration
230{299-€17-18 | 6/29/2009 11:50 98.823| TOPP | 0.003 121.964 121.964( -0.0145 -0.0131 -0.0106
231{299-E17-21 | 6/29/2009 12:37 103.449| TOC | 0.000 121.977 121.976] 0.0019] -0.0076] -0.0082 -0.0083
232[299-E17-22 | 6/29/2009 11:41 99.498] TOPP | 0.007 121.990 121.984] 00097 0.0066 0.0092] 00078] 00061 0.0041
233|299-€17-23 | 6/29/2009 12:15| 102.708| TOPP | 0.005 121.992 121.987] 00062] 00052] 0.0052] 00037 -0.0001] -0.0011] -0.0002
234{299-E17-25 | 6/29/2009 12:22 104.168| TOPP | 0.006 121.991 121.990| 00110 00075 0.0072] 0.0062] 0.0012] -0.0004| 0.0006
235/299-£24-16 | 6/29/2009 11:33] 98.056] TOPP | 0.016 121.998 121.995| 0.0248 0.0212
236{299-624-18 | 6/29/2009 11:19| 98.410| TOPP | 0.005 121.965 121.964| -0.0024] 00112 -0.0071 -0.0077 -0.0097
237|299-624-21 | 6/29/2000 11:26| 96.694| TOPP | 0.004 121.973 121.972] 0.0107] -0.0007| 0.0048] 0.0045| 00032] -0.0017] -0.0006
238[299-E24-24 | 6/29/2009 11 99.361| TOPP | 0.006 121.933 121.933 -0.0293 |
299-£25-36 | 6/29/2009 12:07| 94.776 TOPP | 0.004 121.967 121.966| -0.0054] -0.0051] 0.0008] -0.0015| 0.00: 0.0000] 0.0007
240{699-37-47A | 6/29/2009 12:00 97.520] TOPP | 0.004 121.979) 121.975| -0.0128] -0.0028) -0.0012] -0.0046] -0.0026] -0.0008| -0.0005
241 Range (m): 0.065 0.062
| 242) Gradient Magnitude (m/m): 2.41E-05| 1.16E-05| 1.B4E-05| 1.90€-05| 2.41E-05( 2.21E-05| 2.196-05
243 Direction (azimuth): 337 20) 18 10 24] 36 35
2 RA2: 0.22 0.14 047 056 076 095 1.00
24 p-Value: 03611 05791] 0.1 01317 0.0581] o0.0108] 0.0035
2 Statistically Significant?: No No No No No| Yes Yes
247
248!
249| Hydraulic Head {(m NAVDES) Trend-Surface Analyses Residuals (m)
(250 weil Name m M::ﬁ':,"‘ oy |MPRe [ NewRP & Gyro | New RP, Gyro It | 20d | 3d | &@h | Sth | 6 | 7h | &n
251 Correction Correction & BP | iteration | iteration | iteration | iteration | iteration | iteration | Reration | teration
252|299-E17-18 9/22/2009 7:50 98.870[ TOPP | 0.003 121.917 121.917] -0.0144] 00116 -0.0125
253{299-£17-21 9/22/2009 7: 103.468) TOC | 0.000 121.958 121.954| 0.0007| -0.0007| -0.0016] -0.0018] 0.0012|
254{299-£17-22 9/22/2009 7:43] 99.548] TOPP | 0.007 121.940| 121.940| 0.0044] 00069] 00055 00037 0.0048]
255{299-E17-23 | 9/22/2009 8:09] 102.757| TOPP [ 0.005 121.943 121.944] 00011) 00010 00009 -0.0008] 0.0018]
256/299-€17-25 9/22/2009 8:05| 104.202| TOPP | 0.006 121.957 121.956] 0.0098] 00092] 00089 0.0076
257|299-E24-16 9/22/2009 7:33] 98.103| TOPP [ 0.016 121.952 121952 00232
258(299-£24-18 9/22/2009 7:15 98.456/ TOPP | 0.005 121.919 121.920) -0.0158 00121
259(299-E24-21 9/22/2009 7:27| 96.734] TOPP | 0.004 121.933| 121.932] -0.0010| 0.0040] 0.0004] -0.0004] -0.00
260{299-£24-24 9/22/2009 7: 99.355| TOPP | 0.006 121.939) 121.940] -0.0047| -0.0024| -0.0055] -0.0054] -0.
261[299-E25-36 | 9/22/2009 8:23] 94.819| TOPP | 0.004 121.924 121.923| 0.0028) 00091 00067 0.0039) 0.0030)
262{699-37-47A 9/22/2009 8:14] 97.581| TOPP | 0.004 121.918 121.920( -0.0060] -0.0034{ -0.0029] -0.0067| -0.0052
26 Range (m): 0.041 0.039|
2 Gradient Magnitude (m/m): 2.28E-05 2.886-05| 2.70€-05) 2.56E-05 2.25E-05)
Direction (azimuth): 56 49 57 52|
2 R"2: 0.45 071 o078 086 090
26 p-Value: 00921 00124 00102 0.0068 0.0100]
2 Statistically Significant?: No Yes| Yes| Yes| Ve

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 y EVALUATION STUDY FOR PAGE 125 OF 258
. THE 200 EAST AREA UNCONFINED AQUIFER
- 8 3 D E F G H Oy T T o o i e e
271 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
[272| Well Name mﬁﬁmﬁ D:;_ MP-RP| New RP & Gyro | New RP, Gyro st 2nd 3d ath Sth 6th Tth Bh
273 Correction Correction & BP | Iteration | iteration | iteration | Iteration | lteration | iteration | Reration | RReration
274(299-E17-18 | 12/30/2009 8:53 98.923| TOPP | 0.003 121.864 121.872[ -0.0102] -0.0080 -0.0088
275(299-E17-21 | 12/30/2009 10:10| 103.523] TOC | 0.000 121.904| 121.912] 0.0040] 00029 00021 0.0019
276{299-E17-22 | 12/30/2009 9:13 99.611] TOPP | 0.007 121.877 121.887] -0.0012] 0.0007] -0.0005| -0.0018|
277/299-E17-23 | 12/30/2009 8:39) 102.815| TOPP | 0.005 121.885 121.898) 0.0038| 0.0037] 00036 0.0024]
278|299-€17-25 | 12/30/2009 8:23| 104.265| TOPP | 0.006 121.895 121903 0.0045| 0.0040] 0.0038 0.0029
279[299-24-16 | 12/30/2009 9:02 98.162| TOPP [ 0.016 121.893 121900 0.0180
280/299-E24-18 | 12/30/20099:33 98.505] TOPP | 0.005 121.870] 121.877] 00139 00111
281{299-E24-21 | 12/30/2009 9:26| 96.783 TOPP | 0.004 121.884| 121.891] 0.0014] 0.0054] 0.0020] 0.0014
282|299-E24-24 | 12/30/2009 9:56| 99.405] TOPP | 0.006 121 889 121.897] -0.0053 -0.0034] -0.0063] -0.0062
283[299-€25-36 | 12/30/2009 11:12) 94.871] TOPP | 0.004 121.872 121.876] 0.0040 00089 00067 0.0047
284|699-37-47A | 12/30/2009 10:25] 97.643] TOPP | 0.004 121.856 121.868] -0.0051] -0.0031] -0.0026] -0.0053
| 285) Range (m): 0.048 0.044
286 Gradient Magnitude (m/m): 2.51E-05| 2.88¢-05| 2.83€-05| 2.68£-05
287] Direction (azimuth): 74 €6 73 7
_2% RA2: 0.64 0.81 0.88/ 0.92
289 p-Value: 00175] 0.0028) 0.0015| 0.0017
290 Statistically Significant?: Yes Yes Yes|  Yes
291
292
293 Hydraulic Head {(m NAVDS8) Trend-Surface Analyses Residuals (m)
[294| well Name D‘t:‘:;mn ":;““':[::’;)"‘ D::_ MP-RP | New RP & Gyro New RP, Gyro 1st 2nd 3rd 4th Sth 6th Tth gth
295] Correction Correction & BP | iteration | iteration | iteration | Iteration | iteration | iteration | Rteration | kteration
296/299-E17-18 3/16/2010 7:41] 98.949] TOPP | 0.003 121.838 121841 00192 -0.0156
297|299-E17-21 3/16/2010 7:10) 103.541] TOC | 0.000 121.886[ 121.882| 0.0057] 00038 00036 00027 0.0021
298[299-E17-22 3/16/2010 8:54) 99.628| TOPP [ 0.007 121.860 121.858] -0.0055] -0.0023] -0.0044 -0.0059
299/299-£17-23 3/16/2010 7:31 102.833] TOPP | 0.005 121.867 121.865| -0.0034] -0.0035] -0.0057] -0.0059] -0.0067|
300/299-E17-25 3/16/2010 7:22 104.284] TOPP | 0.006 121.876| 121877 00061] 00053] 00037/ 0.0034] 0.0026)
301[299-€24-16 3/16/20107:53 98.166 TOPP | 0.016 121.889 121889  0.0301
302|299-E24-18 3/16/2010 9:09 98.529] TOPP | 0.005 121.846 121.848| -0.0161] -0.0113 -0.0124
303|299-E24-21 3/16/2010 8:40 96.810] TOPP | 0.004 121.857 121.860] -0.0025| 00041 00035 -0.0004] -0.0012
304]299-E24-24 3/16/2010 8:30 99.424] TOPP | 0.006 121.870) 121.872] 0.0012] 0.0042] 0.0046] 0.0014] 0.0007]
305(299-E25-36 3/16/2010 8:16} 94,889 TOPP | 0.004 121.854 121.852] 00006 00077 00043 00017 0.0005)
306{699-37-47A 3/16/2010 8:06] 97.638 TOPP | 0.004 121.861 121850 00042] 00076 00027] 0.0030] 00019
Range (m): 0.051 0.048
Gradient Magnitude (m/m): 1.63€-05] 2.39E-05| 2.29£-05| 2.046-05] 2.00E-05
Direction (azimuth): 61 48 40 49 49
31 RAZ: 0.23 0.61 0.72 0.96) 091
311 p-Value: 0.3470| 0.0374] 00230, 0.0071] 0.0085)
312 Statistically Significant?: No Yes Yes| Yes Yes

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.)




ECF-200E-12-0088,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 126 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER

] B C D E F G | H T O S T R T
315 Hydraulic Head (m NAVDS8S) Trend-Surface Analyses Residuals (m)
316 Well Name mm:sn “::"::rm“‘ | Mp-Re NewRP & Gvro | New P, Gyro st | 2nd | 3d | &h | Sth | 6h | 7 | &h
31 Correction Correction & BP | iteration | iteration | iteration | teration | Iteration | Iteration | iteration | Reration
318{299-E17-18 6/30/2010 8:5! 98.937| TOPP | 0.003 121.850 121.840] -0.0207| -0.0089| -0.0074] -0.0061 -0.0066
319(299-€17-21 | 6/30/2010 10:01] 103.568] TOC | 0.000 121.859 121.860| -0.0025| -0.0034| -0.0024] 0.0016] 0.0010 0.0004| -0.0018[ -0.0002
320(299-€17-22 6/30/2010 8:44 99.628| TOPP | 0.007 121.860 121.864] 00104 0.0120 ]
321/299-E17-23 6/30/20109:3 102.843] TOPP | 0.005 121.857 121856 0.0000| -0.0001 0.0013] 0.0046] 0.0044] 00030 0.0025
322299-€17-25 6/30/2010 9:44) 104.287| TOPP | 0.006 121.873 121.867] 0.0090{ 0.0086 0.0098
323/299-624-16 6/30/2010 8:35| 98.188) TOPP | 0.016 121.867 121866 0.0150
324/299-E24-18 6/30/2010 8:17, 98.523| TOPP | 0.005 121.852 121.845) -0.0102( -0.0078| -0.0066 -0.0062
325/299-£24-21 6/30/2010 8:27, 96.805| TOPP | 0.004 121.862 121.857| 0.0022| 0.0054] 0.0067] 0.0060 0. 0.0034| 0.0006| 0.0005
326{299-E24-24 6/30/2010 7:57| 99.436| TOPP | 0.006 121.858| 121.854| -0.0065| -0.0050] -0.0039] -0.0028) -0.0045 -0.0047
327299-E25-36 6/30/2010 9:25 94.899] TOPP | 0.004 121.844| 121.845| -0.0015| 0.0026] 0.0043| 00030 0.0017] 0.0000 -0.0005 -0.0006
328/699-37-47A 6/30/2010 9:04{ 97.659] TOPP | 0.004 121.840] 121.841] -0.0052| -0.0035[ -0.0018] 0. 0.0001] -0.0023| -0.0008] 0.0003
3 Range (m): 0.033] 0.027|
3 Gradient Magnitude (m/m): 1.15€-05 144E-05| 148E-05| 1.206-05| 1.25E-05( 112E-05 1.40E-05] 142E-05
331 Direction (azimuth): 79 65 66 84 94 90 100 107
33 R*2: 0.28 047 0.59 0.65 0.75 0.83 0.96 1.00
33 p-Value: 02706] 0.107] 00674] 0.0724] 00647] 00725 00377] 0.0546
334 Statistically Significant?: No| No No No No No Yes No
335
3
33 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
338 Well Name m;ﬂ ﬁzm D':__ MP-RP| NewRP & Gyro | New RP, Gyro It | 2nd | 3d | &h | Sth | 6h | 7 | &b
3 Correction Correction & BP | Iteration | Iteration | Iteration | Iteration | iteration | iteration | Reration | Reration

299-€17-18 9/14/2010 8:43 98.967| TOPP [ 0.003 121.820) 121.821] -0.0121] -0.0102
341/299-E17-21 NM| nm| ToC | 0.000 NM NM
342(299-E17-22 | 9/14/2010 10:16 99.656| TOPP | 0.007 121.832 121.836] 0.0009] 00025 0.0011] -0.0002] 0.0001
343|299-€17-23 | 9/14/20109:05 102.865| TOPP | 0.005 121.835 121.841] 0.0025| 0.0020] 0.0005 0.0001] -0.0001
344(299-€17-25 9/14/20109:12 104.319 TOPP | 0.006 121.841 121.843] 00029 0.0020 0.0009) 0.0003| -0.0001
345/299-E24-16 | 9/14/2010 10:09| 98.210[ TOPP | 0.016 121.845 121.848 00160 |
346/299-E24-18 9/14/2010 9:45| 98.551] TOPP | 0.005 121.824 121.824| -0.0112[ -0.0088 -0.0095
347|299-£24-21 9/14/2010 9:51] 96.835| TOPP | 0.004 121.832 121.833] -0.0020[ 0.0025| 0.0021] -0.0009] -0.0002
348/299-£24-24 9/14/2010 9:34| 99.454| TOPP | 0.006 121.840| 121.841] o0001s| 0.0028] 00030 00003 0.0003
349(299-E25-36 |  9/14/2010 8:56| 94.916] TOPP | 0.004 121.827 121.828] 00001 0.0048 00027 0.0009
350/699-37-47A | 9/14/2010 10:25] 97.673| TOPP | 0.004 121.826| 121.831] 0.0005[ 0.0023] -0.0008] -0.0005] 0.0001
351] Range (m): 0.025 0.027
352 Gradient Magnitude (m/m): 1.07E-05] 1.56E-05] 151E-05| 137605 1.51E-05
353 Direction (azimuth): 57 47 38 4|
3 RAZ: 0.20 051 0.65. 089 100
35 p-Value: 04497 01156 00723] o0.0001] 0.0000]
3 Statistically Significant?: No No| No| Yes| Yes|

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 : EVALUATION STUDY FOR PAGE 127 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER
__9,3 c D E | F N | H Tt | 7 17T « 1] v [ ] [ o 1 p
35 Hydraulic Head {m NAVDSS) Trend-Surface Analyses Residuals (m)
[360] Well Name | Measurement |MeasuredDepth) MP | o o RPEGyro | NewRP, Gyro st Znd 3rd ath Sth 6th 7th &h
—] Date & Time (PST)| to Water (m) | Desc. ) @ L r . v _ S .
361 Correction Correction & BP Iteration | iteration | iteration | Iteration | teration | teration | iteration | iteration
362{299-E17-18 3/18/2011 8:47 98.975| ToPp | 0.003 121.812 121.814] 00124 -0.0088
363|299-E17-21 3/18/2011 8:06] 103.575] TOC | 0.000 121852 121.848] 00053] 0.0045] 0.0044]
364/299-E17-22 3/18/2011 8:36| 99.656{ TOPP | 0.007 121832 121.823| -0.0075| -0.0038] -0.0050|
365(299-E17-23 3/18/2011 8:24) 102.861] TOPP | 0.005 121839 121.831] -0.0026] -0.0026] -0.0038|
366{299-E17-25 3/18/20118:11 104.319] TOPP | 0.006 121841 121.839] 00026] 00022] 0.0013
367{299-E24-16 3/18/2011 9:41 98.195| TOPP | 0.016 121.860 121.858 0.0309
368{299-£24-18 3/18/2011 9:52 98.555( ToPP | 0.005 121.820 121.822] -0.0109] 0.0050] -0.0056
369(299-E24-21 | 3/18/201110:13 96.839 TOPP | 0.004 121.828 121.829] -0.0036] 0.0045| 0.0042
370{299-£24-24 NM NM| TOPP | 0.006 NM| NM|
371{299-E25-36 | 3/18/201110:35 94.924) TOPP | 0.004 121819 121.816| -00043] 0.0037] 00018
372{699-37-47A | 3/18/201110:24 97.670| TOPP | 0.004 121.829| 121.823] 00031] 0.0054] 0.0026
373 Range (m): 0.048 0.044) |
374 Gradient Magnitude (m/m): 158E-05] 2.15€-05] 2.056-05
375| Direction (azimuth): 82 57| 51
376} RA2: 024 o078 o084
377 p-Value: 03816 0.0110( 0.0099]
378 Statistically Significant?: No Yes Yes
379
380)
381 Hydraulic Head {m NAVDSS) Trend-Surface Analyses Residuals (m)
(382 weil Name m;n M:ﬁ;:':;‘;"‘ o |Mpre [ NewRP &GO | NewRP, Gyro It | 2nd | 3 | 4h | Sh | 6h | 7h | &h
383 Correction Correction & BP | fteration | Iteration | iteration | Meration | iteration | Iteration | eration | Reration
384]293-E17-18 | 6/20/2011 1305 98.993| TOPP | 0.003 121.794 121.790] -0.0111] 0.0092 -0.0098
385/299-E17-21 | 6/20/201112:31 103.601] TOC | 0.000 121.826 121.825] 0.0027] 00023| 00006 0.0005
386{299-F17-22 | 6/20/201113:41 99.673{ TOPP | 0.007 121815 121.803] 00021] 00042] 0.0026] 0.0012
387299-€17-23 | 6/20/2011 12:42 102.888] TOPP | 0.005 121812 121.805] -0.0049] -0.0049] -0.0051] -0.0065|
388(299-E17-25 | 6/20/201112:37 104.336] TOPP | 0.006 121.824 121820 00063] 0.0061] 0.0055| 0.0045
389(299-£24-16 | 6/20/201113:11 98.231] TOPP | 0.016 121.824 121820 0.0168
390{299-E24-18 | 6/20/201112:15 98.574] TOPP | 0.005 121.801 121.798] 00129 -0.0097
391{299-£24-21 | 6/20/201113:18| 96.852| TOPP | 0.004 121815 121.811] -00002] 0.0042] -0.0002] -0.0008
392{299-£24-24 NM| NM| TOPP | 0.006 NM NM
393(299-625-36 | 6/20/201112:58) 94.948| TOPP | 0.004 121.795] 121.795| 0.0000{ 0.0046| 0.0024] 0.0002
394/699-37-47A | 6/20/2011 12:50] 97.700| TOPP | 0.004 121.799 121.793] 00012] 00025 0.0039] 0.0008
395 Range (m): 0.032) 0.035
396} Gradient Magnitude (m/m): 2.10E-05| 2.28£-05 2.43E-08 2.23E-05
397 Direction (azimuth): %0 77 89 87
3 RA2: 053 0.74) 084 0.92|
3 p-Value: 00703 00171 00102 00060
Statistically Significant?: No| Yes Yes| Yes|

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 128 OF 258
i THE 200 EAST AREA UNCONFINED AQUIFER
] 8 c D E F G | H F oot ks s owmt ow] e
403 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals {m)
[404] Well Name D:::““':::'m ";”;:rw oy |MpRp[ NewRPEGyro | New P, Gyro It | 2nd | 3@ | @h | S; | eh | 7k | &h
405) Correction Correction & BP | Rteration | fteration | Reration | Iteration | iteration | iteration | iteration | hteration
406|295-€17-18 9/22/2011 7:43 99.004| TOPP | 0.003 121.783] 121 -0.0130 -0.0108
299-£17-21 9/22/2011 7:11 103.606] TOC | 0.000 121.821] 121822 00017] 00011 o00011] -0.0007] o
408{299-E17-22 9/22/2011 8:27 99.685| TOPP | 0.007 121.803 121808] 00016] 00038 00024] 0.0006[ o
409{299-E17-23 9/22/2011 7:25 102.895| TOPP | 0.005 121.805 121.808( 0.0002] 0.0002] -0.0013| -0.0016 -0.0010|
410(299-E17-25 9/22/2011 7:18 104.348| TOPP | 0.006 121.812 121816] 00037 00035 00024 00017
411]299-E24-16 9/22/2011 7:50| 98.237| TOPP | 0.016 121818 121822 0.0186 |
412/299-€24-18 9/22/2011 8:05| 98.582| TOPP | 0.005 121.793| 121.797] 00137 00101 -0.0107
413{299-E24-21 9/22/2011 7:58 96.858| TOPP | 0.004 121.809] 121812] o00008] 0005s] 0.0053[ 0.0004] 0.0004
414|299-€24-24 NM NM| TOPP | 0.006 NM| NM
415|299-€25-36 9/22/2011 8:36 94.949] TOPP | 0.004 121.794| 121795 -0.0010] 00042 0.0018| -0.0007| -0.0009
416(699-37-47A |  9/22/20117:33 97.713| TOPP | 0.004 121.786] 121793] 00011 0.0025] -0.0010| 0.0004| 0.0006]
417 Range (m): 0.038 0.034]
4 Gradient Magnitude (m/m): 1.97E-05] 2.14E-05| 1.94E-05] 2.086-05] 2.04E-05
419 Direction (azimuth): 95 78 74 g8 92
4 RA2: 0.47 0.72 079] 093] 100
421 p-Value: 0.1112] 00221] 002000 0.0001] 0.0003
422] Statistically Significant?: No! Yes Yes Yes Yes
423
424
425 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
426 Well Name D-m “:“'w:‘::"" o'::. MP-RP| New RP& Gyro | New RP, Gyro It | 2vd | 34 | 4h | Sh | eh | 7h | &h
427 Correction Correction & BP | Reration | Reration | Iteration | Reration | iteration | Iteration | iteration | iteration
428{209-E17-18 | 12/29/20118:20 98.985| TOPP | 0.003 121801 121803 -0.0007| -0.0013] -0.0004
429|299-€17-21 | 12/29/20119:02 103613 TOC | 0.000 121.814 121827 00003[ -0.0021] -0.0021
430|299-E17-22 | 12/29/20118:14 99.691| TOPP | 0.007 121.797, 121814 00040 00021] 0.0032
431|299-E17-23 | 12/29/20118:52 102.908] TOPP | 0.005 121.792 121815 00018 00016 0.0016
432(299-£17-25 | 12/29/2011 8:46 104.347| TOPP | 0.006 121.813 121820] 0.0027] 0.0019] 0.0019
433(299-£24-16 | 12/29/20118:08 98.248| TOPP | 0.016 121.807| 121816 00099 0.0070
434]299-E24-18 | 12/29/20117:44] 98577| TOPP | 0.005 121.798] 121800 -0.0146
435[299-24-21 | 12/29/20118:01) 96.858) TOPP | 0.004 121.809] 121.815| 0.0000] -0.0055] -0.0031]
436{299-E24-24 | 12/29/2011 8:36| 98.490| TOPP | 0.006 122.804 122.810 Outlier - Not Used
437|299-€25-36 | 12/29/20119:10] 94.951| TOPP | 0.004 121.792 12 0.0028] 0.0004] 0.0027
438|699-37-47A | 12/29/20119:18| 97.727| TOPP | 0.004 121.772 121.787] -0.0064] -0.0041] -0.0038)
4 Range (m): 1.032 1.023]
Gradient Magnitude (m/m): 2.30E-05| 2.706-05] 2.676-05

441 Direction (azimuth): 91 104 98]
442 RA2: 0.69) 0.90 0.95]
443| p-Value: 0.0157] 0.0009] 0.0004]
444 Statistically Significant?: Yes Yes| Yes|

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Resuits for IDF/PUREX with Barometric Adjustments (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ' EVALUATION STUDY FOR PAGE 129 OF 258
: THE 200 EAST AREA UNCONFINED AQUIFER
B C D E F G | H e e M o m O o R
247 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
A48 Well Name | Messuement |MeasuredDepth) MP | o PR GWO |  New®P, Gyo st 2nd 3rd ath Sth 6th Tth &n
Date & Time (PST)| to Water (m) | Desc. ) " 5 i ¥ J - " . .
444 Correction Correction & BP Iteration | iteration | iteration | Iteration | iteration | (teration | iteration | Reration
450(299-E17-18 6/22/2012 9:48) 99.037] TOPP | 0.003 121.750| 121.760] -0.0397] -00351] 00134) 00092 0.0097
451/299-E17-21 6/22/2012 9:50 103.871] TOC | 0.000 121557 121562 0.1478 ]
452(299-E17-22 6/22/2012 9:22] 99711 TOPP | 0.007 121.777 121.780] -0.0444] -0.0238] -0.0018] -0.0048] 0.0037] -0.0011] 0.0009] 00010
453[299-E17-23 6/22/2012 9:35 102.927| TOPP | 0.005 121.773 121.779] -0.0882] -0.0308] 00021] 0.0018] 00020 0.0049
454[299-E17-25 6/22/2012 9:40) 104.377] TOPP | 0.006 121.783] 121.791] -0.0961] -0.0248] -0.0068] -0. -0.0055] -0.0036] 0.0002[ -0.0005
455/299-E24-16 6/22/2012 9:11] 98.262 TOPP | 0.016 121.793] 121.798] -0.0297] 00422 -0.0232
456/299-£24-18 6/22/2012 8:51] 98.617| TOPP | 0.005 121.758] 121.768] ©0.0086] 00246] 00134 00101
457|299-E24-21 6/22/2012 8:48| 96.899] TOPP | 0.004 121.768| 121777 00307] 00312] 00044 -0.0001 00031 00029 00019
458|299-E24-24 6/22/2012 8:39] 99509 TOPP | 0.006 121785 121.792] -00072] 00453 0.0023] -0.0029] 0.0003] -0.0016] -0.0017] -0.0001
459(299-625-36 | 6/22/2012 10:09| 94.977| TOPP | 0.004 121.766 121.767] 00072] -0.0427] 00009] -0.0074] -0.0059] -0.0016] -0.0012] -0.0004
460{699-37-47A | 6/22/2012 10:13| 97.936] TOPP | 0.004 121.563 121569] -0.1110 0.0976
461 Range (m): 0.236] 0.236 |
462 Gradient Magnitude (m/m): 1.37E-04] 1.176-04] 1.776-05] 2.44€-05] 2.546-05] 2.08E-05] 2.236-05] 217805
|463] Direction (azimuth): 171 123 87 75 84 73 58 67
464 RA2: 0.25) 051 035 066 077 0.88 0.98 100
465 p-Value: 03104] 00834] 04177 00696 00518] 00402] 00194] 00588
|466] Statistically Significant?: No No No No No| Yes Yes No
467|
468]
469) Hydraulic Head {m NAVDSS) Trend-Surface Analyses Residuals {m}
470, well Name D:::‘;,::‘::n M;ﬁ::'::)m D:’:_ MP-RP| NewRP& Gyro | New RP, Gyro It | 2nd | 3d | @h | Sh | 6h | 7 | &n
471 Correction Correction & BP | Iteration | iteration | iteration | teration | iteration | hteration | heration | Reration
472|299-E17-18 | 9/12/201212:01 99,006/ TOPP | 0.003 121.781 121.770] 0.0136] 00116 00124
473299-£17-21 | 9/12/2012 11:42 103.620( TOC | 0.000 121.807 121.804] 0.0009] 00019 00028 0.0030] 0.0002] -0.0007
474{299-E17-22 | 9/12/201212:12 99.692] TOPP | 0.007 121.796, 121.796] -0.0064| 0.0082] -0.0068] -0.0051 -0.0061
475/299-E17-23 | 9/12/2012 1155 102.905| TOPP | 0.005 121.795 121.793] -0.0009] -0.0008] -0.0008] 0.0010] -0.0014
476|299-E17-25 | 9/12/201211:46 104.347| TOPP | 0.006 121.813 121.805| -0.0030] -0.0086] -0.0084 -0.0071
477(299-E24-16 | 9/12/2012 12:73 98.248] TOPP | 0.016 121.807 121803 -0.0167
478[299-E24-18 | 9/12/201213:11 98.585] TOPP | 0.005 121.790] 121.780] 00144 00117
479(299-E24-21 | 9/12/201213:17 96.850] TOPP | 0.004 121.807 121.798] -0.0029] -0.0066[ -0.0030] -0.0022] -0.0017] -0.0026
480(299-£24-24 | 9/12/201212:58 99.486| TOPP | 0.006 121.808 121.800] 0.0045| 00028 00058 00057 0.0049] 0.0041
481(299-E25-36 | 9/12/201212:37 94.963| TOPP | 0.004 121.780 121.779] -0.0009] -0.0054] -0.0031] -0.0003] 0.0005] -0.0006
482|699-37-47A | 9/12/2012 12:45 97.724] TOPP | 0.004 121.775 121.770] -0.0035| 0.0016] 00011 00049 00036 0.0023
483 Range (m}: 0.038 0.035
484 Gradient Magnitude (m/m}): 2.186-05| 2.386-05| 2.46E-05] 2.21E-05 2.156-05| 2.18E-05
485 Direction (azimuth): 95 84 94 91 101 101
486 R"2: 0.54 0.70 0.79 0.86, 0.91 0.96
487 p-Value: 0.0448] 00154| 00099 0.0070] 0.0076| o0.0082
488 Statistically Significant?: Yes| Yes Yes| Yes Yes Yes

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 g EVALUATION STUDY FOR PAGE 130 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER
R | s B T u v w X Y z AA AB AC AD AE

5 |Without Barometric Pressure Adji

3

L‘ - Depth| MP Hydraulic Head (m NAVDES| Trend-Surface Analyses Residuals (m)

| 8| wellName m"""“"m_“"'(m ""““mm"" (m) | Dusc. |MPR® | new kP & Gyro 1st 2nd 3d ath Sth 6th Tth Sth
9 Comection | & eration | Neration | eration | iteration | ieration | Reration | ieration | weration
10 [299-E17-18 6/16/2008 9:13 98 831| TOPP | 0.003 121956 00151 -0.0127

11 [299-E17-21 6/16/2008 8:38] 103.439| TOC | 0.000 121.987| 0.0006| -0.0006/ -0.0008] -0.0014

12 |299-€17-22 6/16/2008 9:25 99.512| TOPP | 0.007 121.976] 0.0010] 00031] 00014 0.0004

13 [299-€17-23 6/16/2008 9:00 102.724 TOPP | 0.005 121.976] 0.0018] -0.0019] -0.0037] -0.0038

14 [299-€17-25 6/16/2008 8:48 104.176| TOPP | 0.006 121.983] 00026 0.0021] 0.0008| 0.0005

15 [299-£24-16 6/16/2008 9:35| 98.062| TOPP | 0.016 121992  0.0200

16 [299-E24-18 | 6/16/2008 10:50 98.408| TOPP | 0.005 121.967| -0.0105] -00073 -0.0082

17 [299-E24-21 | 6/16/20081107 96693 ? | 0.004 121974 -00033] o00011] o0.000s| -0.0020

18[299-€24-24 | 6/16/2008 10:27 99.299] TOC | 0.000 121989 00046 00066 0.0069] 0.0048

19 [299-€25-36 | 6/16/2008 10:10 94.780| TOPP | 0.004 121.963] -0.0031] o0.0024] -0.0003] -0.0021

20 [699-37-47A 6/16/2008 9:53 97.529 TOPP | 0.004 121.970] 00051] 00073| 00034] 00035
| 21 | Range (m): 0.036|
[22] Gradient Magnitude {m/m): 1496-05| 186605 LGBEDS| 161E-05

B Direction (azimuth): 84 68 61 70
[24] RA2: 0.36 0.66 077 089

25 p-Value: 01641] 00227] o0.0117] 0.0043
26 Statistically Significant?: No Yes Yes, Yes

7

8
[29] R Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals {m)
(30| WellName m'“w‘rm‘""‘m" ”“"‘mwm gl il L PP st nd 3rd ath 5th 6th 7th 8th
31 ] Correction | 1 eration | lteration | iteration | iteration | tteration | reration | iteration | Reration
32 [299-€17-18 8/1/2008 3:03 98.846| TOPP | 0.003 121941] -00084| -0.0051] -0.0030] -0.0034

33(299-617-21 8/1/2008 7:30 103.468) TOC | 0.000 121.958] -0.0004] -0.0021] 0.0048] 0.0044

34 |299-£17-22 8/1/2008 8:12 99.534 TOPP | 0.007 121954] -00008] 0.0022] o0.0044] 0.0037

35 [299-€17-23 8/1/2008 7:40 102.762| TOPP | 0.005 121938] 00110 -00112 -0.0055] -0.0056

36 |299-€17-25 8/1/2008 7:21 104.189| TOPP | 0.006 121.970] 00184 0.0177

37 [299-E24-16 8/1/2008 8:37 98.068| TOPP | 0.016 121986 00277 o

38 |299-E24-18 8/1/2008 8:52 98.422| TOPP | 0.005 121.953] -0.0106] -0.0062 -0.0058

39 [299-£24-21 8/1/2008 8:47 96.698| TOPP | 0.004 121.969] 00002| 0.0063] 0.0047] 0.0030

4D |299-€24-24 8/1/2008 9:08 99.331| TOPP | 0.006 121963| 00069 -0.0041 -0.0023| -0.0038

41 |299-£25-36 8/1/2008 8:24] 94.793| TOPP | 0.004 121950 -00051] 0.0024] -0.0001] -0.0013

42 [699-37-a7A 8/1/2008 7:51] 97.564| TOPP | 0.004 121.935| 00031 0.0000] 0.0028] 0.0030

43 Range {m): 0.051
(a4 Gradient Magnitude (m/m): 262E-05| 2.27E-05| 2.74E05| 2.93E-05
3 Direction (azimuth): 148 130 148 149
(46 | RAZ: 0.37 0.58) 0.86 0.90
47| p-Value: 0.1620] 0.0469] 0.0029] 0.0035
(28] Statistically Significant?: No Yes Yes Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 131 OF 258
4 THE 200 EAST AREA UNCONFINED AQUIFER

R s T u v w [ % § % | 2 | s« | a8 | a | a6 | a
[51] SEaceancd laa | Depth| P Hydraulic Head (m NAVDSS Trend-Surface Analyses Residuals {m)
52| well Name DA NSl Aowetel | Dui MP-RP m—— 1st 2nd 3rd ath Sth 6th Tth &th
53 Iteration | Iteration | iteration | iteration | teration | iteration | iteration | Iteration
54 [299-€17-18 8/29/2008 9:03 98.848| TOPP | 0.003 121.939] 00151 -0.0116
S5 [299-€17-21 8/29/2008 7:36) 103.446] TOC | 0.000 121.980] 0.0083| 0.0066] 00064] 00056] 00033
56 [299-€17-22 8/29/2008 9:10 99.525| TOPP | 0.007 121.963] 00050 00081 00065 00050 0.0042
57 [299-€17-23 8/29/2008 8:03) 102.735| TOPP | 0.005 121965 00025 0.0023] 00007| 00005 0.0014
58 [299-€17-25 8/29/2008 7:48] 104.197| ToPP | 0.006 121.962| -0.0034] -0.0041] 0.0053 -0.0056
59 [299-€24-16 8/29/2008 8:55] 98.072] TOPP | 0.016 121982 0.0285 |
60 [299-£24-18 8/29/2008 8:39 98.431] TOPP | 0.005 121.944] -00155] 00110 -0.0118
61 [299-£24-21 8/29/2008 8:30 96.712 TOPP | 0.004 121955] -0.0033] 00030 00025 00012] 0.0008
62 [299-£24-24 8/29/2008 9:25 99.331 TOPP | 0.006 121963 -0.0041] -0.0012] -0.0009] -0.0040] -0.0046
63 |299-£25-36 8/29/2008 8:21/ 94.797| ToPP | 0.004 121946] -00007] 00071 00047 o00021] 0.0028
64 [699-37-47A 8/29/2008 8:13| 97.553| TOPP | 0.004 121.946] -0.0023] 00009] -0.0027] -0.0024] -0.0035
| 65 | Range (m}): 0.043
| 66 | Gradient Magnitude (m/m): 1.736-05| 2.396-05] 2.276-05 2.106-05 232605
| 67 Direction (azimuth): 69 55 49 59 54
| 68 | RA2: 0.30 0.69 0.74 0.87 092
| 69 p-Value: 02432] 0.0175] 00180 00066 0.0071
70 Statistically Significant?: No Yes Yes Yes Yes
71
72
[ 73] A = Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
[7a] WellName | ime (Psn) "‘"““bwm“’ so- [l o [FE—— 1st 2nd 3rd 4th Sth 6th 7th 8th
75 COrrection | | eration | iteration | iteration | eration | iteration | iteration | teration | iteration
76 |299-€17-18 9/10/2008 9:27 98.843| TOPP | 0.003 121.944| -0.0056] -0.0020| -0.0003] ©0.0022] -0.0016
77 |299-€17-21 9/10/2008 9:01 103.278] TOC | 0.000 122147 01115
78 [299-€17-22 9/10/2008 9:25| 99.535| TOPP | 0.007 121953] -0.0136] 0.0020] 00044 0.0040
79 [299-€17-23 9/10/2008 9:18] 102.760| TOPP | 0.005 121.940] -0.0538] 0.0105| -0.0044| 00002 o0.0007
80 [299-€17-25 9/10/2008 9:11 104.195] TOPP | 0.006 121.964] 00431 0.0106
81299-£24-16 9/10/2008 9:46 98.100| TOPP | 0.016 121955/ 00140] 00046] 0.0038] ©0.0006] -0.0002
82(299-€24-18 | 9/10/2008 10:34 98.421] TOPP | 0.005 121.954] 0.0145] 0.0024] 00015 00030 -0.0025
83]299-£24-21 | 9/10/2008 10:50 96.702] TOPP | 0.004 121965 0.0062] 00065 00055 0.0015] 0.0022
84 [299-£24-2¢ | 9/10/2008 10:22 99.336/ TOPP | 0.006 121958 -0.0460| -0.0059] -0.0027| -0.0003] 0.0003
85[299-€25-36 | 9/10/2008 10:07 94.803| TOPP | 0.004 121.940] 0.0326] 0.0050 -0.0085
86 [699-37474 9/10/2008 9:58 97.560| TOPP | 0.004 121939] 00121] 00020 000372 0.0004] 00011
87 Range (m): 0.208
88| Gradient Magnitude (m/m): 8.796-05| 1.81€-05| 2.046-05| 2.686-05| 2.74€-05
89| Direction (azimuth): 58 117 146 173 173
90 RA2: 041 ©058] 074 oe4] 097
91 p-Value: 0.1233] 00457 00167 o.0008] 0.0007
[92] Statistically Significant?: No Yes Yes Yes| Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 132 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER
R B T u v w | x T v | 2z | aa | a8 | ac [ ap | &t
95 | I Depth| MP Hydraulic Head (m NAVDSS] Trend-Surface Analyses Residuals (m)
| 96| well Name Date & Time (PST)| to Water (m) | Desc. MP-RP New P & Gyro 1st 2nd 3rd ath Sth 6th 7th 8th
97 Correction | \veration | iteration | iteration | eration | iteration | iteration | iteration | iteration
98 [299-€17-18 | 10/23/2008 13:58] 98.848| TOPP | 0.003 121.939| -0.0274] -0.0144| 00116 -0.0124
99[299-€17-21 | 10/23/2008 13:10 103.443] TOC | 0.000 121.983| -0.0153] 0.0104] 00090 00081 0.0073
100{299-617-22 | 10/23/2008 13:38] 99.526| TOPP | 0.007 121.962| -00062] 00048| 00073 00053| 00039 00056
101/299-€17-23 | 10/23/2008 14:05 102.625| TOPP | 0.005 122074  0.0850
102|299-€17-25 | 10/23/2008 13:05 104.195| TOPP | 0.006 121.964] -0.0285[ -0.0022] -0.0029] -0.0031] -0.0050] o0.0002] 00018 0.0007
103[299-624-16 | 10/23/2008 13:47 98.079 TOPP | 0.016 121975 00240 0.0235
104{299-£24-18 | 10/23/2008 13:22 98.433| TOPP | 0.005 121942 -00162] 00157 -00119
105/299-£24-21 | 10/23/2008 13:32 96.714] TOPP | 0.004 121.953] 0.0061] -0.0025| 00026 -0.0010] -0.0016] -0.0018( -0.0010| 0.0007
106{299-E24-24 | 10/23/2008 13:25 99.333| TOPP | 0.006 121.961| -0.0072| -0.0046| -0.0022| -0.0053| -0.0053| -0.0020] -0.0008] -0.0010]
107{299-£25-36 | 10/23/2008 14:17 94.796| TOPP | 0.004 121947 00089 00030 00094 00071 00043 00014 0.0021
108/699-37-47A | 10/23/2008 14:12 97.553| TOPP | 0.004 121946] -0.0231] -00023] 00003| 0.0008] -0.0035] -0.0034] -0.0020[ -0.0004
_n:_:l Range (m): 0.135
|110] Gradient Magnitude {m/m): 5.456-05] 1.96E-05] 2.56E-05] 2.406-05] 2.30€-05] 1.60€-05] 153€-05| 191605
111} Direction (azimuth): 22 59 50 59 52 57 &0 56
112 RA2: 0.26 0.37 0.66 0.74 0.84 0.83 0.35 0.99
Zli! p-Value: 03028 0.1989] 0.0397] 00345 0.0261] 00677] 0.0524] 0.1051
11 Statistically Significant?: No No Yes Yes Yes No No No
115)
116|
;_i; R~ = oepth| we |, Hydraulic Head (m NAVDSS] Trend-Surface Analyses Residuals (m)
ﬂ Date & Time (PST)| toWater (m) | Desc. | ™" | New R & Gyro Comrection| 1% | 20¢ | 3 | 4th | Sth | Gh | 7 | 8
119, iteration | iteration | iteration | iteration | iteration | iteration | iteration | teration
120{299-€17-18 | 11/26/2008 10:25 98.845| ToPP | 0.003 121.942] -0.0028] 0.0006] 0.0024] 0.0004] 00005 0.0006
121/299-£17-21 | 11/26/2008 8:56 103.474] TOC | 0.000 121952 -0.0003] -0.0020] 0.0042] -0.0003] -0.0010] -0.0009
122|299-E17-22 | 11/26/2008 10:32 99.544| TOPP | 0.007 121.944] -0.0045| -00015] 0.0005] -0.0013] -0.0008] -0.0005
123/299-£17-23 | 11/26/2008 9:24 102.769| TOPP | 0.005 121.931| -0.0146( -0.0147 -0.0096
124{299-€17-25 | 11/26/2008 9:08 104.195| TOPP | 0.006 121.964] 0.0166 0.0158
125[299-£24-16 | 11/26/2008 10:15| 98.076] TOPP | 0.016 121978 00279 [
126]299-£24-18 | 11/26/2008 9:48 98.426| TOPP | 0.005 121.949] -0.0050] -0.0006] -0.0002] -0.0003 00017
127/299-£24-21 | 11/26/2008 9:55| 96.711| TOPP | 0.004 121.956] -0.0010 0.0051] 00038 00051
128[299-€24-24 | 11/26/2008 8:44 99.341| TOPP | 0.006 121953] -0.0057] -0.0029] -0.0012| -0.0019] 00003] 00011
129(299-£25-36 | 11/26/2008 10:50) 94.806| TOPP [ 0.004 121.937] -0.0104] -0.0027] -0.0050( -0.0038] -0.0016] -0.0009)
130{699-37-47A | 11/26/2008 11:03 97.562| TOPP | 0.004 121.937] -00003[ 00028 00053] 00021 00008 0.0006
131 Range (m): 0.047
Gradient Magnitude (m/m): 163€-05] 1.46E-05] 169E-05| 1.356-05| 1.16€-05 1.14E-05
133 Direction (azimuth): 141 111 139 117 95 &
134 RA2: 0.20 0.43 0.68 0.86 0.97 0.98
135 p-Value: 04092 0.1377] 00323 00069 0.0009) 00019
1 Statistically Significant?: No No Yes Yes Yes| Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 . EVALUATION STUDY FOR PAGE 133 OF 258
d THE 200 EAST AREA UNCONFINED AQUIFER
[ R S T U Y w I x T vy 1 2 I ax [ a8 | ac | a0 | &
139 Misa i e Degth| P Hydraulic Head (m NAVDSS| Trend-Surface Analyses Residuals (m)
140 well Name | :‘m"""(m oWy, | D MPRP( e o 3 1st 2nd 3rd 4th Sth 6th 7th 8th
141 CorTection | i eration | iteration | tteration | teration | iteration | iteration | tteration | iteration
142{299-€17-18 | 12/22/2008 12:31 98.870] TOPP | 0.003 121917 -0.0149| -0.0111] -0.0090 -0.0099
143(299-€17-21 | 12/22/2008 12:54| 103.488] TOC | 0.000 121.938) -0.0077] -0.0096] -0.0024] -0.0033[ -0.0039] -0.0038] -0.0016] -0.0008
144{299-€17-22 | 12/22/2008 12:36 99.552| TOPP | 0.007 121936] 00008 00042 00065 00050 00034 00025 00034
145(299-€17-23 | 12/22/2008 12:43 102.762| TOPP | 0.005 121.938] -0.0002] -0.0004] 00056 0.0054] 00037 0.0044
146[299-€17-25 | 12/22/2008 12:50 104.199| TOPP | 0.006 121.960| 00194 0.0186
147|299-€24-16 | 12/22/2008 12:21 98.091| TOPP | 0.016 121.963  0.0310 |
148[299-£24-18 | 12/22/2008 12:05 98.456) TOPP | 0.005 121919] -0.0178] -0.0129 -0.0135
149(299-624-21 | 12/22/2008 12:08 96.736] TOPP | 0.004 121931] -0.0052] 00016] 0.0000] -0.0038] -0.0044
150{299-£24-24 | 12/22/2008 12:00 99.350| TOPP | 0.006 121.944] 00011] 00042] 00061 0.0028] 00028 00001 0.0001] 0.0009
151[299-€25-36 | 12/22/2008 13:21 94.816| TOPP | 0.004 121927] 00004 00089| 00062] 0.0037] 00016] -0.0003] -0.0016] -0.0007
152[699-37-47A | 12/22/2008 13:26 97.579] TOPP | 0.004 121.920| -0.0068 -0.0034| -0.0005| 0.0000] 0.0032] -0.0022] -0.0003] 0.0006
1153 Range (m): 0.046
154] Gradient Magnitude (m/m): 1.356-05] 2.046-05| 1.40£-05| 1.486-05] 1.296-05| 1.456-05 1.636-05| 163605
[158] Direction (azimuth): 76 55 7 % 91 111 125 125
156) RA2: 0.16 0.45 0.49 0.68 0.79) 0388 0.95 0.99
157 p-Value: 05047 0.1208] 0.1351] 00578] 0.0433] 00418] 0.0459] 0.0819
158 Statistically Significant?: No No No No Yes Yes Yes| No|
159
160}
161 e Dagth| WP Hydraulic Head (m NAVDSS] Trend-Surface Analyses Residuals (m)
162| Well Name | :“m"’""(m" “‘m““’w; m) | vesc. | ™| newrp & I 1st 2nd 3rd 4th Sth 6th 7th 8th
163 Correction | weration | iteration | ieration | iteration | eration | iteration | eration | ieration
164[299-€17-18 | 1/26/200910:27 98.869] TOPP | 0.003 121918 -0.0007| -0.0031] -0.0020 -0.0006] -0.0011
165(299-£17-21 1/26/2009 9:29 103.434| TOC | 0.000 121933 0.0028 -0.0020{ -0.0025( 0.0016] 0.0010
166(299-€17-22 | 1/26/2009 10:21 99.566] TOPP | 0.007 121.922] -0.0010[ -0.0030{ -0.0021] -0.0007] -0.0015
167{299-£17-23 1/26/2009 9:41 102.794| TOPP | 0.005 121906 -0.0158
168[299-£17-25 1/26/2009 9:34 104.222| TOPP | 0.006 121937] 0.0128] 00079 0.0076
169|299-624-16 | 1/26/2009 10:14 98.123| TOPP | 0.016 121932 00090 0.0090 f
170[299-€24-18 1/26/2009 9:54 98.455| TOPP | 0.005 121920 -0.0081] -0.0082] -0.0068 -0.0066
171[299-E24-21 1/26/2009 9:59| 96.733| TOPP | 0.004 121934 00037 00053| 00073] 0.0063] 0.0043
172{299-€24-24 | 1/26/2009 10:06| 99.362| TOPP | 0.006 121.932| -0.0023| -0.0028] -0.0019] -0.0009| -0.0026
173[299-€25-36 | 1/26/2009 10:34| 94.827| TOPP | 0.004 121916] -0.0027| -0.0017] 0.0008] -0.0006] -0.0019
174[699-3747A | 1/26/2009 10:39| 97.586| TOPP | 0.004 121913 0.0024] -0.0015| 00005 0.0015] 0.0018
Range (m): 0.031
Gradient Magnitude (m/m): 1.62E-05[ 1.426-05| 1.526-05] 1.446-05] 157605
Direction (azimuth): 124 % 86 108 115
RA2: 0.43 0.60 0.73 082 0.92
p-Value: 0.1092| 00397 00203 00146 0.0060
Statistically Significant?: No Yes Yes Yes Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 134 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER
] R s T u v w x | v [z | aa | a8 | ac | ap | ae
183 Depth| P Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
184] Well Name Dute & Time (ST} to Water (m) | Desc. MP-RP New RP & Gyro . 1st 2nd 3rd 4th S5th 6th 7th 8th
185 Iteration | iteration | iteration | iteration | iteration | Iteration | iteration | Iteration
186(299-£17-18 2/5/2009 9:41 98.885 TOPP | 0.003 121.902| 00202 -0.0167
187/299-€17-21 2/5/2009 9:18 103.482| TOC | 0.000 121.944| 0.0051] 00033[ 00031 0.0021] -0.0003
188/299-€17-22 2/5/2009 9:47 99.562| TOPP | 0.007 121.926| 0.0003] 00035 0.0012] -0.0005 0.0015
189/299-£17-23 2/5/2009 9:32 102.762[ TOPP | 0.005 121.938) 00074 0.0073 00049 00047 0.0044
190{299-£17-25 2/5/2009 9:26/ 104.225| TOPP | 0.006 121.934| 00008 0.0000( -0.0017| -0.0021] -0.0031
191|299-£24-16 2/5/2009 9:58 98.105| TOPP | 0.016 121.950  0.0290 |
192|299-£24-18 2/5/2009 8:59 98.466| TOPP | 0.005 121.903| -0.0174] -0.0128 -0.0139
193/299-£24-21 2/5/2009 9:05 96.747| TOPP | 0.004 121.920( -0.0048] 0.0016) 0.0009) -0.0035 0.0002
194]299-£24-24 2/5/2009 8:50] 99.362| TOPP | 0.006 121.932] -0.0014] 0.0015] 0.0019] -0.0017| -0.0010
195(299-£25-36 2/5/2009 10:13] 94.824| TOPP | 0.004 121.919| 0.0045| 0.0125| 0.0090 0.0060
196{699-37-47A 2/5/2009 10:06 97.585] TOPP | 0.004 121.914| -0.0034] -0.0002] -0.0054] -0.0051] -0.0017
197 Range {m): 0.048
1 Gradient Magnitude (m/m): L68E-05| 2.40€-05| 2.28E-05 2.026-05] 2.646-05
199 Direction (azimuth): 62 49| 41! 51 48
[200] RA2: 024 058 068 086 095
[201] p-Valve: 0.3283] 0.0487] 00324 00077 0.0029
202| Statistically Significant?: No. Yes Yes Yes| Yes
203
204
| 205 redDepth| MP Hydraulic Head (m NAVDSS Trend-Surface Analyses Residuals (m)
gl Well Name m"'“’“&rm"""(n“‘n "‘:"“WM o | sue MPRP (v RP & o § 1st 2nd 3rd 4th Sth 6th 7th 8th
207] Iteration | iteration | iteration | iteration | iteration | iteration | iteration | Iteration
208{299-£17-18 | 3/24/2009 12:21 98.889| TOPP | 0.003 121.898] 00159 -0.0129
209(299-€17-21 | 3/24/2009 12:55 103.500( TOC | 0.000 121.927] -00027| 00041 -0.0043 -0.0051 -0.0042
210(299-E17-22 | 3/24/2009 12:35 99.562| TOPP | 0.007 121926] 00092] 00118) 00101 0.0087
211(299-€17-23 | 3/24/2009 12:15 102.774| TOPP | 0.005 121.926] 0.0037| 0.0036] 00018| 00016 0.0028
212(299-€17-25 | 3/24/2009 12:09 104.231| TOPP | 0.006 121.929] 0.0044] 00037 0.0024] 0.0021] 0.0032
213(299-€24-16 | 3/24/200912:28] 98.119| TOPP | 0.016 121936 0.0242
214/299-£24-18 | 3/24/2009 11:40] 98.472| TOPP | 0.005 121.903| -0.0137| -0.0098] -0.0107
215|299-€24-21 | 3/24/2009 11:35 96.753] TOPP | 0.004 121.914| 0.0006] 0.0047) 00042 0.0009] 0.0022
216(299-£24-24 | 3/24/2009 11:20 99.373] TOPP | 0.006 121.921) 00021 0.0004] 00007 -00021 -0.0010
217]299-£25-36 | 3/24/2009 12:50| 94.842| TOPP | 0.004 121.901] -0.0046] 0.0021] -0.0007| -0.0030{ -0.0013
218[699-37-47A4 | 3/24/2009 12:43 97.591| TOPP | 0.004 121.908) -0.0022| 0.0005| -0.0035| -0.0032| -0.0016
Range (m): 0.038
Gradient Magnitude (m/m): 1.686-05| 2.32€-05] 2.24E-05| 2.016-05| 2.06¢-05
221 Direction (azimuth): 62 45 38 46 46
222 RA2: 0.24) 0.63 0.71] 0.82 0.93
223 p-Value: 0.3283| 00299 00232 0.0140( 0.0045
224 Statistically Significant?: No Yes Yes Yes| Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 : EVALUATION STUDY FOR PAGE 135 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER
R s T u v w [ x [ v [T 2z | aa | a8 | ac | ap | ae
[227] - el - I Depth| MP Hydraulic Head (m NAVDSS] Trend-Surface Analyses Residuals (m)
2_28‘ Well Name Date & Time (PST)| to Water(m) | Desc. MP-RP New RP & Gyro L 1st 2nd 3rd 4th Sth 6th th Bth
229 Iteration | iteration | iteration | Iteration | teration | teration | teration | Iteration
230{299-E17-18 6/29/2009 11:50 $98.823| TOPP | 0.003 121.964| -0.0173] -0.0159| -0.0133
231}299-€17-21 6/29/2009 12:37 103.449| TOC | 0.000 121.977| 00010/ -0.0087| -0.0093| -0.0094 -0.0080
232|299-E17-22 6/29/2009 11:41 99.498| TOPP | 0.007 121.990|] 0.0134| 0.0103] 00130 00112
233|299-E17-23 6/29/2009 12:15 102.708| TOPP | 0.005 121.992| 0.0084| 0.0073] 0.0073] 00054 00070 0.0030 00017
234[299—!517-25 6/29/2008 12:22 104.168| TOPP | 0.006 121.991] 0.0094| 00059 0.0056] 00042 00057 0.0006] -0.0014| -0.0001
235/299-£24-16 6/29/2009 11:33 98.056| TOPP | 0.016 121.998] 00261 0.0223
236{299-£24-18 6/29/2009 11:19 98.410| TOPP | 0.005 121.965| -0.0027| -0.0117| -0.0074| -0.0082 -0.0066 -0.0087
237|299-£24-21 6/29/2009 11:26 96.694| TOPP | 0.004 121.973| 00110 -00007| 0.0051] 0.0047 00064 0.0049] 00000 0.0001
238[299{24-24 6/29/2009 11:03 99.361| TOPP | 0.006 121933 -0.0299
239|299-€25-36 6/29/2009 12:07 94.776| TOPP | 0.004 121.967 -o.ooss[ 0.0063| -0.0001| -00029) -0.0011] 00019 00001 -0.0002
240|699-37-47A 6/29/2009 12:00| 97.520| TOPP | 0.004 121.979| -0.0128| -0.0026| -0.0009| -0.0051] -0.0033] -0.0016| -0.0003] 0.0001
241 Range (m): 0.065
242 Gradient Magnitude (m/m): 2.68£-05] 1.33E-05| 2.04E-05| 2.15€-05| 2.176-05] 2.63£-05| 2.40€-05| 2.26E-05
243 Direction (azimuth): 336 2 2 4 5 18 » 3
244 RA2: 0.24 0.14 042 053 0.65 0.83 099 1.00
245| p-Value: 0.3271] 0.5904| 0.1996| 0.1548| 0.1252] 00700{ 00097 0.0152
246 Statistically Significant?: No No No No No No Yes Yes
247
248
3£ St | Depth| MP Hydraulic Head (m NAVDSS] Trend-Surface Analyses Residuals {m}
250| well Name Date & Time (PST) m“w"m” el ool MP-RP New RP & Gyro = 1st 2nd 3rd 4th 5th 6th 7th 8th
251 Iteration | Iteration | iteration | [teration | teration | teration | Reration | iteration
252|299-E17-18 9/22/2009 7:50 98.870| TOPP | 0.003 121917 00141 -00113 -0.0122
253/299-E17-21 9/22/2008 7:58 103.468| TOC | 0.000 121958 0.0034| 00020 00010 00008 00039
254/299-€17-22 9/22/2008 7:43] 99.548| TOPP | 0.007 121.940{ 0.0043| 00068 0.0052] 00035 00047
255|299-E17-23 9/22/2009 8:09 102.757| TOPP | 0.005 121943 -0.0003| -0.0004| -0.0005| -0.0022] 0.0005
256/299-E17-25 9/22/2008 8:05 104.202| TOPP | 0.006 121.957 0.0101| 0.0095| 0.0092 0.0079
257[299{24-16 9/22/2008 7:33, 98.103| TOPP | 0.016 121952 00234
258299-£24-18 9/22/2008 7:15 98.456| TOPP | 0.005 121.919] -0.0171 -0.0134
259|299-£24-21 9/22/2008 7:27 96.734| TOPP | 0.004 121.933) -0.0004| 00047 0.0006] -0.0001] -0.0007
2601299-£24-24 9/22/2008 7:06| 99.355| TOPP | 0.006 121.5939] -0.0068 -0.0044| -0.0079| -00078 -0.0069
261/299-£25-36 9/22/2009 8:23 94.819| TOPP | 0.004 121.924] 0.0046| 00110 0.“83] 0.0055| 0.0046
262|699-37-47A 9/22/2008 8:14 97.581| TOPP | 0.004 121.918] -0.0070| -0.0045 -0.0038| -0.0076| -0.0061
263 Range {m): 0.041
264 Gradient Magnitude (m/m}): 2.42E-05| 3.01E-05| 2.83E-05| 2.68E-05| 2.37E-05
265| Direction (azimuth): 58 50 59 54 60
RA2: 0.46 0.70 0.78 0.84 0.86
267| p-Value: 0.0854| 00145 00112 00109 0.0195
Statistically Significant?: No Yes) Yes, Yes Yes)

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont’d.)




ECF-200E-12-00886,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

EVALUATION STUDY FOR

PAGE 136 OF 258

REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER
R s T u v w ool UL GE ok e o ]y e
271 - Dept| W Hydraulic Head (m NAVDSS Trend-Surface Analyses Residuals (m)
1272 Well Name Dm"‘"““&m"'"'(m" m""’w: () | Desc. i [P s 1st 2nd 3rd 4th 5th 6th 7th 8th
273 Correction | | ration | iteration | iteration | iteration | keration | iteration | ieration | iteration
274{299-€17-18 | 12/30/2009 8:53| 98.923| TOPP | 0.003 121.864] -0.0091] -0.0070[ -0.0033] -0.0014] -0.0005
275[299-£17-21 | 12/30/2009 10:10] 103.523| TOC | 0.000 121.904] 0.0059] 0.0048] 0.0004] -0.0014] -0.0014]
276|1299-617-22 | 12/30/2009 9:13| 99.611| TOPP | 0.007 121877 -0.0027| -0.0007] 00018 0.0043
277299-€17-23 | 12/30/2009 8:39| 102.815] TOPP | 0.005 121.885] 00012] 00011] 00000 -0.0018] -0.0015
278[299-€17-25 | 12/30/2009 8:23 104.265] TOPP | 0.006 121895 0.0068] 00063 0.0041] 0.0022| 0.0024
279|299-E24-16 | 12/30/2009 9:02 98.162| TOPP | 0.016 121893  0.0181
280(299-E24-18 | 12/30/2009 9:33 98.505| TOPP | 0.005 121.870| -0.0140[ -00111] -0.0078] -0.0023] -0.0012
281/299-E£24-21 | 12/30/2009 9:26 96.783] TOPP | 0.004 121.884] 00001 00041 00091
282|299-E24-24 | 12/30/2009 9:56) 99.405| TOPP | 0.006 121.889) -0.0064] -0.0046] -0.0043[ 0.0006] 0.0015
299-E25-36 | 12/30/2009 11:12 94.871| TOPP | 0.004 121872 0.0067 00117
284{699-37-47A | 12/30/2009 10:25 57.643| TOPP | 0.004 121.856 -0.0066] -0.0046] 00001 -0.0003] 0.0006
Range (m): 0.048
Gradient Magnitude (m/m): 2.456-05| 2.74E-05| 3.58¢-05] 4.25E-05 4.386-05
28 Direction (azimuth): 86 76 67 53 52
288 RA2: 0.61 0.78 0.90 0.98 099
289 p-Valve: 0.0243| 00053] 00011 00001 0.0001
290 Statistically Significant?: Yes) Yes Yes Yes Yes
291
292
- - -
1 wennme | Mesemen | Mesedsnn| M |, e T T
V| - = Gyro Comuction | o erstion | werstion | taration | iteration | merstion | tteration | nerstion | nerston
296{299-€17-18 3/16/2010 7:41 98.949| TOPP | 0.003 121.838) -0.0227 -0.0190
297/299-£17-21 3/16/2010 7:10) 103.541| TOC | 0.000 121.886| o0.0088] 0.0069] 00086 0.0057] 0.0039
298299-€17-22 3/16/2010 8:54 99.628| TOPP | 0.007 121.860] -0.0036] -0.0003] -0.0029] -0.0046] -0.0055
299(299-£17-23 3/16/2010 7:31 102.833| TOPP | 0.005 121.867| 00027 -0.0028] -0.0055 -0.0057
300{299-£17-25 3/16/2010 7:22 104.284| TOPP | 0.006 121876] 00039 00031] 00012] 00008 -0.0011
301|299-€24-16 3/16/20107:53 98.166| TOPP | 0.016 121889  0.0309
302/299-£24-18 3/16/2010 9:09| 98.529| TOPP | 0.005 121.846] -0.0172] 00123 -0.0136
303[299-£24-21 3/16/2010 8:40 96.810| TOPP | 0.004 121.857] -0.0038] 0.0030] 0.0022[ -0.0020[ -0.0015
304/299-£24-24 3/16/2010 8:30| 99.424] ToPP | 0.006 121870 00002| 0.0033] 00038 00003 0.0001
305|299-£25-36 3/16/2010 8:16 94.889| TOPP | 0.004 121854 00024 00108) 00068] 0.0039] 0.0041
699-37-47A 3/16/2010 8:06 97.638] TOPP | 0.002 121.861] 00038 00072] 0.0014] 00017] 0.0000
307] Range (m): 0.051
Gradient Magnitude (m/m): 1.796-05| 2.636-05| 2.556-05| 2.236-05| 245605
Direction (azimuth): 51 42 2 41 36
3 RA2: 0.23 0.57 0.71 0.87 0.92
311 p-Value: 0.3568] 0.0520] 00235 0.0066 0.0066
312 Statistically Significant?: No| No Yes Yes Yes|

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 » EVALUATION STUDY FOR PAGE 137 OF 258
- THE 200 EAST AREA UNCONFINED AQUIFER
R S T u v W % 1 v T "2 [ & A8 | R [ N5 [ &
[315] S Degth| MP Hydraulic Head (m NAVDS8] Trend-Surface Analyses Residuals (m)
3_1s| well Name | - :"m‘""(m"‘ '“wmw; ol sl Lo ey 3 1st 2nd 3cd at Sth 6th 7th th
317 4 Correction | |, ration | iteration | iteration | iteration | teration | iteration | teration | iteration
318/299-€17-18 6/30/2010 8:55 98.937] TOPP | 0.003 121.850| -0.0024] -0.0008] 00007] 0.0017
319|299-€17-21 | 6/30/2010 10:01 103.568| TOC | 0.000 121.859] -0.0065] -0.0073] -0.0024] -0.0015
320|299-F17-22 6/30/2010 8:44 99.628| TOPP | 0.007 121.860] 00041 00055 0.0071
321]299-€17-23 6/30/2010 9:35 102.843| TOPP | 0.005 121.857] -0.0008] -0.0009] 0.0031] 0.0042
322|299-€17-25 6/30/2010 9:44 104.287| TOPP | 0.006 121.873] 00129 00125
323[299-624-16 6/30/2010 8:35 98.188| TOPP | 0.016 121867 00134
324]299-£24-18 6/30/2010 8:17 98.523| TOPP | 0.005 121.852] -0.0064] -0.0043| -0.0040] -0.0033
325/299-£24-21 6/30/2010 8:27 96.805| TOPP | 0.004 121.862] 0.0034] 0.0063| 0.0053] 0.0059
326/299-£24-24 6/30/2010 7:57 99.436| TOPP | 0.006 121.858] -0.0065] -0.0052| -0.0033] -0.0032
327|1299-£25-36 6/30/2010 9:25 94.899] TOPP | 0.004 121.844] -0.0046] 0.0009] -0.0027] -0.0019
328)699-3747A | 6/30/20109:04 97.659| TOPP | 0.004 121.840] -0.0066] -0.0051] -0.0031] -0.0020
g Range (m): 0.033
330) Gradient Magnitude (m/m): 1.30€-05| 1.506-05 L.29€-05 1.31E-05
331] Direction {azimuth): 90 76 101 103
332 RA2: 0.38 0.56 0.69 0.79
:,EJ p-Value: 0.1436] 00565| 0.0291] 00192
Statistically Significant?: No No| Yes Yes
335
336)
337 S S Hydraulic Head (m NAVDSS] Trend-Surface Analyses Residuals (m)
338 Well Name | Measurement —— MP-RP - 1st 2nd 3cd ath Sth 6th Tth 8th
339 ki Mhaetnd bty New R & Gyro Corvection | o ration | iteration | Tteration | iteration | ieration | weration | ieration | merstion
340|299-€17-18 9/14/2010 8:43| 98.967| TOPP | 0.003 121.820 -0.0100 -0.0082
341[299-€17-21 NM NM| TOC | 0.000 NM
342[299-€17-22 | 9/14/2010 10:16 99.656] TOPP | 0.007 121.832] -0.0005| 00010 -0.0002| -0.0013| -0.0007
343(299-€17-23 9/14/2010 9:05 102.865 TOPP | 0.005 121835 00004] 00000 0.0012] -0.0016] 0.0000
344)299-£17-25 9/14/2010 9:12 104.319] TOPP | 0.006 121841] 00047| 0.0039] 00030 0.0024
345[299-€24-16 | 9/14/201010:09 98.210| TOPP | 0.016 121845 00147 |
346|299-£24-18 9/14/2010 9:45 98.551| TOPP | 0.005 121.824) -0.0099] 0.0077 -0.0082
347|299-624-21 9/14/20109:51 96.835| TOPP | 0.004 121.832] 00016 00016] 0.0013] 0.0013] 0.0015
348[299-624-24 9/14/20109:34 99.454| TOPP | 0.006 121840 00015 0.0026| 00028 00005 0.0012
349/299-625-36 9/14/2010 8:56 94.916| TOPP | 0.004 121.827| 00007| 00051 00034] 0.0018] 0.0010
350{699-37-47A | 9/14/2010 10:25 97.673| TOPP | 0.004 121.826] 00000 00017| -0.0008] -0.0006] -0.0001
}2 Range {m): 0.025
352 Gradient Magnitude (m/m): 1.00E-05| 1.366-05 1.26€-05| 1.22E-05 1.056-05
353 Direction (azimuth): 80 63 56 68 76
354] RA2: 0.25 0.56 0.64 0.92 0.96
_sisz‘ p-Value: 0.3595| o00850] o00758] 00057 0.0078
3 Statistically Significant?: No No No Yes Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 138 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER
| R s T U v w T x T v | 2z T aa | a8 | ac | ap | at
359 Depth| MP |Hydraulic Head {m NAVDSS, Trend-Surface Analyses Residuals (m)
360] Well Name D"u““’“&m"""(m"' ":"“'w; ™) | Desc MPRP( L opa it 1st 2nd 3rd ath Sth 6th Tth 8th
361 : Correction | |, eration | iteration | iteration | iteration | iteration | iteration | eration | iteration
362/299-£17-18 3/18/2011 8:47 98.975| TOPP | 0.003 121812 00182 -0.0146
363|299-£17-21 3/18/2011 8:06] 103575 TOC | 0.000 121.852 0.0057] 00049 00048 0.0033
364|299-£17-22 3/18/2011 8:36 99.656| TOPP | 0.007 121.832| -0.0014| 0.0024] 00004 -0.0010( -0.0002
365/299-£17-23 3/18/2011 8:24 102.861] TOPP | 0.005 121839 0.0005| 0.0004] -0.0016] -0.0018] -0.0002
366/299-£17-25 3/18/2011 8:11 104.319| TOPP | 0.006 121841 0.0000] -0.0004] -0.0019 -0.0024] -0.0003
367|299-E24-16 3/18/2011 9:41 98.195] TOPP | 0.016 121860 0.0314
368/299-£24-18 3/18/2011 9:52 98.555| TOPP | 0.005 121.820] -0.0137[ -0.0077 -0.0086
369(299-€24-21 | 3/18/201110:13] 96.839] TOPP | 0.004 121.828 -0.0039] 0.0043] 00039 0.0000 0.0009
370{299-£24-24 NM| NM| TOPP | 0.006 NM
371/299-€25-36 | 3/18/201110:35 94.924| TOPP | 0.004 121819 -0.0033] 00053] 00023 00002 -0.0010
372(699-37-47A | 3/18/201110:24 97.670| TOPP | 0.004 121829 0.0029] 00054 0.0007| 0.0018] 0.0008
Range (m): 0.048
Gradient Magnitude (m/m): 1.64E-05| 2.46E-05] 2.406-05| 2.176-05| 1.91€-05)
Direction (azimuth): 58 41 33 a3 39
RA2: 0.23 0.70 0.86 0.96 0.99
p-Value: 0.4078] 00283 00076] 00012 0.0007
Statistically Significant?: No Yes Yes Yes Yes|
381 S Depth| WP Hydraulic Head (m NAVDS8 Trend-Surface Analyses Residuals (m)
382 Well Name M"“"‘&m"""(m" ;“"wm"’ i el i [P e 1st 2nd 3rd 4th Sth 6th 7th 8th
383 Commection | . eration | iteration | iteration | iteration | iteration | teration | iteration | iteration
384[299-617-18 | 6/20/201113:05 98.993] TOPP | 0.003 121.794| 00116 -0.0095
385/299-€17-21 | 6/20/201112:31 103.601] TOC | 0.000 121.826] -0.0002| -0.0007| -0.0008| -0.0025 -0.0038
386(299-€17-22 | 6/20/201113:41 99.673[ TOPP | 0.007 121.815] 0.0043] 00063] 00051 0.0034] 0.0027
387(299-€17-23 | 6/20/201112:42 102.888| ToOPP | 0.005 121.812| -00027| -0.0027] -0.0040 -0.0043
388/299-€17-25 | 6/20/201112:37 104.336/ TOPP | 0.006 121.824] 0.0058] 00055 0.0046] 0.0040] 0.0025
389(299-£24-16 | 6/20/201113:11 98.231 TOPP | 0.016 121824 00175
390{299-€24-18 | 6/20/201112:15 98.574] TOPP | 0.005 121.801] -0.0128] 00095 -0.0101
391(299-£24-21 | 6/20/20111318 96.852| TOPP | 0.004 121.815] 00016] 00062] 00059 0.0013] 0.0016
392|299-£24-24 NM| NM| ToPP | 0.006 NM
393(299-€25-36 | 6/20/201112:58 94.948| TOPP | 0.004 121795 -0.0035] 0.0013] -0.0007] -0.0031] -0.0029
394/699-37-47A | 6/20/201112:50] 97.700| TOPP | 0.004 121,799 0.0016| 0.0030| 0.0000] 0.0012] 0.0000
395 Range {m}): 0.032
Gradient Magnitude {m/m): 2.01£-05 2.27¢-05] 2.136-05| 2.166-05] 2.22605
397 Direction (azimuth): 8 69 64| 78 73
398 RA2: 0.51 0.74) 0.78 0.92 0.95/
399 p-Value: 0.0840| 00178 00215 00062 0.0107
Statistically Significant?: No Yes Yes Yes Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ’ EVALUATION STUDY FOR PAGE 139 OF 258
- THE 200 EAST AREA UNCONFINED AQUIFER
R S T u | v W | e T T
403 Nt | Wieasaud Degth| P Hydraulic Head (m NAVDSS Trend-Surface Analyses Residuals {m)
408 WellName | = @ rime | wwearka | D MPRP[ . ap & Gyro Co 1st 2nd 3rd 4th Sth 6th Tth 8th
405 = sl iteration | iteration | iteration | iteration | iteration | iteration | Iteration | iteration
406/299-E17-18 9/22/2011 7:43 99.004| TOPP | 0.003 121.783] 00134 00113 -0.0121
407[299-€17-21 9/22/2011 7:11/ 103.606| TOC | 0.000 121821 0.0035| 0.0030] 0.0011] 00009 00002
408|299-£17-22 9/22/2011 8:27 99.685 TOPP | 0.007 121.803| 00004 0.0025| 0.0007( -0.0010 -0.0003
409(299-£17-23 9/22/20117:25 102.895| Toep | 0.005 121805 00005 0.0005] 0.0003] -0.0014] -0.0015
410/299-£17-25 9/22/2011 7:19 104.348( TOPP | 0.006 121812 00036 00033] 00027 00014 00011
411(299-£24-16 9/22/2011 7:50 98.237] Toep | 0.016 121818 00182
412/299-£24-18 9/22/2011 8:05 98.582| TOPP | 0.005 121.793] 00149 -0.0115
413/299-£24-21 9/22/2011 7:58 96.858| TOPP | 0.004 121.809] -0.0001] 0.0047] -0.0005] -0.0012] 0.0001
414]299-£24-24 NM| NM| TOPP | 0.006 NM
415/299-£25-36 9/22/2011 8:36| 94949 TOPP | 0.004 121.794| 0.0022] 00072 00046 0.0019
416{699-37-47A 9/22/2011 7:33] 97.713] TOPP | 0.004 121.786] 0.0001] 00015 0.0032] -0.0006] 0.0004
417 Range (m): 0.038
418 Gradient Magnitude {m/m): 2.016-05| 2.326-05| 2.59€-05] 2.33£-05] 2.43e-05
419 Direction {azimuth): 82 85 EE) 97 93|
420) RA2: 051 0.71 0.84 0.99 0.99
421 p-Value: 00840 0.0236] 00096 0.0002] 0.0004
422 Statistically Significant?: No Yes Yes Yes Yes
423
424
425] PSR F— - Hydraulic Head (m NAVDSS| Trend-Surface Analyses Residuals {m)
426 Well Name | @ 0 e wsn| vowstering | Dus i [ ORI = . 1st 2nd 3rd 4th Sth 6th Tth 8th
427 Iteration | iteration | Iteration | iteration | iteration | iteration | iteration | iteration
428[299-E17-18 | 12/29/20118:20 98.986| TOPP | 0.003 121.801] 00087 00083 0.0093
429{299-€17-21 | 12/29/20119:02 103.613| TOC | 0.000 121.814] 0.0000] -0.0016| 0.0023
430{299-€17-22 | 12/29/20118:14 99.691| ToPP | 0.007 121.797] -0.0027| -0.0040 -0.0027
431{299-£17-23 | 12/29/20118:52 102.908| TOPP | 0.005 121.792| -0.0072| -0.0073] -0.0044
432[299-E17-25 | 12/29/20118:46) 104.347| TOPP | 0.006 121813 00095 0.0089
433(299-€24-16 | 12/29/20118:08 98.248| TOPP | 0.016 121.807] 00084] 0.0064] 0.0064
434]299-€24-18 | 12/29/20117:44 98.577] TOPP | 0.005 121798 -0.0097
435/299-£24-21 | 12/29/20118:01 96.858| TOPP | 0.004 121.809] -0.0016] -0.0053] -0.0055
436{299-624-24 | 12/29/20118:36 98.490( TOPP | 0.006 122.804 Outlier - Not Used
437(299-€25-36 | 12/29/20119:10 94.951] TOPP | 0.004 121.792] 0.0015] 0.0000] -0.0012
438]699-37-47a | 12/29/20119:18 97.727| TOPP | 0.004 121.772| -0.0068| -0.0053| -0.0043
439 Range (m}): 1.032
Gradient Magnitude {m/m): 2.70E-05] 3.076-05 3.12€-05
441 Direction (azimuth): 116 n 129
442 RA2: 0.69 0.78 0.33
443 p-Value: 00165 00114 0.0124
Statistically Significant?: Yes Yes Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ! EVALUATION STUDY FOR PAGE 140 OF 258
‘ THE 200 EAST AREA UNCONFINED AQUIFER
R S T u v W | T T T R
447 i Depth| MP Hydraulic Head (m NAVD88] Trend-Surface Analyses Residuals {m)

Well Name Date & The (PST)| %o Water (m) | Desc. MP-RP New RP & Gyro : 1st 2nd 3rd 4th Sth 6th 7th 8th
449 Correction | \ eration | iteration | iteration | iteration | teration | iteration | teration | iteration
450/299-€17-18 6/22/2012 9:48 99.037] TOPP | 0.003 121.750] 00355 0.0309] -0.0182 -0.0139
451(299-E17-21 6/22/2012 9:50) 103.871] TOC | 0.000 121.557 -0.1452
452(299-€17-22 6/22/2012 9:22 99.711] TOPP | 0.007 121.777| 0.0477] 0.0274] 0.0052| 0.0082| 0.0047| 0.0030| 0.0020( 0.0005
453/299-£17-23 6/22/2012 9:35, 102.927| TOPP | 0.005 121.773] 00887 0.0322[ -0.0010] -0.0008] -0.0045] -0.0053 -0.0040
454/299-£17-25 6/22/2012 9:40 104.377| TOPP | 0.006 121.783| 00949 00250) 0.0066] 00057| 0.0030] 0.0022] 0.0031 -0.0002
455/299-€24-16 6/22/2012 9:11] 98.262| TOPP | 0.016 121.793] 0.0307| 00429 00237
456/299-€24-18 6/22/2012 8:51/ 98.617| TOPP | 0.005 121.758] -0.0120] -0.0277| -0.0163] -0.0129 -0.0136
457(299-€24-21 6/22/2012 8:48 96.899] TOPP [ 0.004 121.768] -0.0330] -0.0335 -00063| -0.0018] -0.0013 -0.0056
458|299-£24-24 6/22/2012 8:39] 99.509| TOPP | 0.006 121.785| 0.0077| -0.0446] 00043] 00049 0.0077] 0.0036] -0.0003] 0.0000
459/299-£25-36 | 6/22/2012 10:09| 94.977 TOPP | 0.004 121.766| -0.0028| 00461] 00020 00105 00044 00021 -0.0003| -0.0002
460{699-37-47A | 6/22/2012 10:13| 97.936] TOPP [ 0.004 121.563| -0.1120 -0.0989
461 Range (m): 0.236
462) Gradient Magnitude (m/m): 1.36€-04] 1.156-04| 1.36E-05| 2.056-05] 1.61E-05| 1.52€-05| 1.61E-05 1.58E-05)
463 Direction (azimuth): 172 124 88 73 47 65 93 71
464 R*2: 0.25 0.49 0.13 0.41 0.43 0.70 0.87 1.00|
465 p-Valve: 0.3101] 00960 06584] 0.2654] 0.3304] 0.1655] 0.1293] o0.0376
466/ Statistically Significant?: No No No No No No No Yes
467|
468
469 Depth| MP Hydraulic Head (m NAVDSS Trend-Surface Analyses Residuals {m)
470| Well Name m'“‘:‘"“m"""‘m"‘ el | the MPRP | RPS o 1st 2nd 3d 4th 5th 6th 7th 8th
471 iteration | iteration | iteration | iteration | iteration | Iteration | Iteration | iteration
472|299-€17-18 | 9/12/2012 12:01 99.006 TOPP | 0.003 121.781] -0.0073] -0.0055] -0.0042] -0.0048
473(299-€17-21 | 9/12/2012 11:42 103.620{ TOC | 0.000 121.807] -0.0038] -0.0047] -0.0002] -0.0009
474]299-E17-22 | 9/12/201212:12 99.692 TOPP | 0.007 121.796| 00010 0.0026] 0.0041] 0.0031
475(299-€17-23 | 9/12/2012 11:55) 102.905| TOPP | 0.005 121.795| -0.0018] -0.0019] 0.0018] 0.0017
476/299-€17-25 | 9/12/2012 11:46 104.347| TOPP | 0.006 121813 00119 0.0116
477|299-€24-16 | 9/12/2012 12:23 98.248| TOPP | 0.016 121807 0.0149
478/299-€24-18 | 9/12/2012 13:11 98.585( TOPP | 0.005 121.790| -0.0108] -0.0084 -0.0081
479(299-€24-21 | 9/12/2012 1317 96.860| TOPP | 0.004 121.807| 0.0049| 0.0082] 0.0072[ 0.0047
480/299-£24-24 | 9/12/2012 12:58 99.486| TOPP | 0.006 121.808| -0.0037| -0.0022] -0.0010[ -0.0031
481]299-€25-36 | 9/12/2012 12:37 94.963| TOPP [ 0.004 121.780] -0.0035| 0.0006] -0.0011] -0.0027
482(699-37-47A4 | 9/12/2012 12:45 97.724 TOPP | 0.004 121.775| -0.0019] -0.0002| 0.0016] 0.0019

Range (m}): 0.038
Gradient Magnitude (m/m): 2.38€-05| 2.52£-05| 2.41E-05] 2.556-05
485) Direction (azimuth): 101 91 105 110
486 RA2: 0.65 0.79 0.87 0.94
487 pValue: 0.0144] 0.0042] 0.0020( 0.0010
488 Statistically Significant?: Yes Yes Yes| Yes

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.)
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Appendix E
Hydraulic Head Calculations and Trend-Surface Analysis Results for LLWMA-2

Three spreadsheets are presented in this appendix for LLWMA-2: one with well characteristics, one
showing the determination of gyroscope correction coefficients, and one with the hydraulic head
calculations and trend-surface analysis results that includes normalization of the measurements to

a constant barometric pressure. Well characteristics are shown on the ‘Wells’ spreadsheet in Figure E-1.
This spreadsheet lists, for each well, the default MP — RP values, horizontal coordinates, old reference
point elevations, new reference point elevations resulting from the resurveys, and gyroscope correction
coefTicients. No formulas are used on this sheet.

The graphing feature of Microsoft Excel was used to determine the gyroscope correction coefficients for
the LLWMA-2 wells. For each well, the measured depth to water in meters was plotted against the
difference between the measured depth to water and the true vertical depth to water in feet (using an

x-y scatter plot) for the lowermost gyroscope depth stations bracketing the water level. Then, the trend
line feature of Excel was used to add a third degree polynomial trend line to the plots (except for
299-E33-37, in which a linear trend line was added). The equation of the trend line was displayed on the
chart, and the coefficients were copied from this equation into the spreadsheet. Figure E-2 shows the
gyroscope data used, graphs of the data, the fitted equations, and the coefficients for each well. Three
wells (299-E27-9, 299-E33-14, and 299-E34-10) had constant correction values for all of the lowermost
depth stations, so a polynomial equation was not needed. The correction values for these wells were
specified as a constant (C, only) with the other coefficients equal to zero.

Figure E-3 shows a portion of the spreadsheet, with formulas displayed, that was used to calculate the
hydraulic heads and display the trend-surface analysis results. It is nearly the same as the IDF/PUREX
spreadsheets (Appendix D) and is designed for multiple trend-surface analysis iterations. The water-level
measurements are in columns C through F (measurement date and time, depth to water, measurement
point description, and MP — RP). In column G, the hydraulic head values are calculated (Equation 1)
using the new reference point elevations and correcting for borehole deviation. The reference point
elevations for each well are obtained from the “Wells” sheet (Figure E.1) using the “VLOOKUP”
function. This function matches the well name in column B to the well names in the first column of the
specified array on the “Wells” sheet (B6 to O13) and returns a value from the specified column of the
array (column 9 for the new reference point values) in the same row as the matched well name.

The gyroscope correction coefficients were obtained using the ‘VLOOKUP’ function in the same manner.
In column H, the hydraulic head values normalized to a constant barometric pressure are displayed. This
normalization was performed in a separate spreadsheet (see Appendix G for an example) and the results
were copied into this spreadsheet.

Once the hydraulic heads were calculated, they were copied into the trend-surface analysis spreadsheet
(Appendix B) along with the horizontal coordinates for the wells, and the trend-surface results were then
copied into this sheet (rows 19 through 23 in Figure E-3). The residuals for each iteration of the trend-
surface analysis were copied into columns I through M, as needed, and the highest residual was
highlighted red to identify the corresponding measurement that was removed from the next trend-surface
analysis iteration. The final trend-surface analysis results, that met the criteria specified in Section 6

(i.e., statistically significant, all residuals were less than 0.01 m, and the removal of the measurement with
the next highest residual still resulted in a statistically significant trend surface with all residuals less than
0.01 m and the dip direction changed by less than 10 degrees) are shown in bold text. Figure E-4 lists the
entire spreadsheet with all of the water-level measurements collected for this study and the results of the
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hydraulic head calculations (normalized to a constant barometric pressure) and trend-surface analyses.
Many of the data sets did not yield statistically significant results.
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g THE 200 EAST AREA UNCONFINED AQUIFER

A | B-Lieae. I E F G = i ) K L M N 0
1 (200 East Area Low Gradient Evaluation Study
2 |LLWMA-2 Well Information (Wells worksheet)
3
a Horizontal Coordinates (m NADE3) Old RP Elev (m NAVDSS) | New RP Elev (m NAVDES) Gyro Correction Coefficients
5 WS | G R il | ehie). | Sees Value Source Value Source a a a )
6 299.£27-17 TOPP 0004 | 574547310 | 137122.010 KEH 194.475 KEH 194.480 Fluor 0.00000E+00 | 2 34000E-04 | -3.44490€-02 | 123780€+00
7 299.£27-18 TOPP | 0005 | 574299.610 | 137119.290 KEH 199.175 KEH 199180 Fluor 0.00000E+00 | -4.72100€-05 | 169800E-03 | -&.157906-02
8 299.£27-8 TOPP 0012 | 574759.080 | 137044.178 |  USACE 195.503 USACE 195 499 Fluor 0.00000E+00 | 2.152806-04 | -3.182406-02 | 1136006+00
9 299.£27.9 TOPP 0.012 | 574917.649 | 137040.904 |  USACE 192.874 USACE 192872 Ftuor 0.00000E+00 | 0.00000E+00 | 0.00000€+00 | -3.00000€-02
10 299-£33-14 TOPP 0005 | 573985.612 | 137567.216 | USACE 190.625 USACE 190.619 Fluor 0.00000€+00 | 0.000D0E+00 | 0.00000E+00 | -1.00000€-02
11 299.£33-37 TOPP 0004 | 578091477 | 137185.421 | USACE 200.124 KEH 200.129 Fluor 0.00000E+00 | 0.00000E+00 | -1.61990€-03 | 5.85780E-02
12 299-£34-10 TOPP 0.004 | 574284.400 | 137224570 KEH 196.016 KEH 196.022 Fluor 0.00000£+00 | 0.00000€+00 | 0.00000E+00 | -4.00000€-02
13 299-£34-9 TOPP 0004 | 574186.020 | 137429.820 KEH 192.642 KEH 192 643 Fluor 0.00000€+00 | 0.00000€+00 | -2.523706-03 | 7.92310€-02
14
15 TOPP = Tap of Pump Plate

Figure E-1. Spreadsheet of Well Information for LLWMA-2 (i.e., “Wells” Sheet)
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B C D E F G H ] ]

5 Measured | Measured | True Vertical Fitled Coeficents
¢] W m Dilisrenos (%) Gi [ ca i
7 [290-E2117 220 67.056 319.98 20.02] 0.0000E+00] 2.3400E.04] -3.4449E-02] 1.2378E+00
] 2 - 230.97 %g:]

9 74,0664 24207

10

1

Ll

13 299-E27-17

14

15 0
| 16 |

17 o
_ig_ i 0.005
20 | a -0.01

21 ta
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24| 2 -0.02 !

35
2 LI |

2 i
29| g 0.03 |
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31 g-o.oas [
1 32 66 6 6 6 T T T2 T3 74 75
- Measured Depth (m)

35

3%
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39 - ' } 5 :

40 240| 73.152 23979 021 .
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Figure E-2. Determination of Gyroscopic Correction Coefficients for the LLWMA-2 Wells
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B [« D E F G H ] J

o] Wl Depth () | Depth (m) mg () Difference (1) i c2 ca [
70 [299-E27-8 220 67.056 219.97 -0.03| 0.0000E+00| 2.1528E-04| -3.1824E-02| 1.1360E+00
71 240 73.152| 230.06 -0.04

72 245 74676 244 0.04

5

z e

7€ 299-E27-8

77

78 | 0

79 €

(80 §—0.005

81

_&_—___4 0.01

83 | $-0015

84 L -

=] $ 002
]

87 g-o.o%
88 003
89

90

91
1

K

34

35

96

97
o8

99

1

101

Well g mi'm True Verbcal T hgrorence (ff) Filted Coefficients
:_gzi‘ 71.628] 0.03
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69 70 7 72 |
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| | | | |
Figure E-2. Determination of Gyroscopic Correction Coefficients for the LLWMA-2 Wells (cont'd.)
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D E F G H

68 70 72 74 76 78 80 82
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g
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a8
004
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8 oo
go‘mz
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Weaswred | Measured | True verical m
R T g
. -0.05] X 1.
2 5 239.04 0.06
260 79.248 250.93 20.07
2600 70.50232 260.83 0.07
299-E33-37

ST =AY | |

[

Figure E-2. Determination of Gyroscopic Correction Coefficients for the LLWMA-2 Wells (cont'd.)
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B C D E F G H i j]
192 Weasured | Measuied | True Vertical . Filed Cosfficients
193]  Well Depth () | Depth (m) Depth () Difterence (f) Gi c2 c3 ca
194|299-E34-10 240 73.152 239.96 .04 0.0000E-00] 0.0000E 00| 0.0000E+00] -4.0000E-02
195 345 74676 344.06 .04
1%
197
-
200 209-E34-10
201 R
202
"
204 ;
§8§ 2’ -0.01
307 B.0015
13 o
309 > 0
310 H
h 2-0025
212 § 00
213 £
214 g-0035
ﬂ: é -0.04 [ ] ®
217 S -0045
218 73 735 74 745 75 |
219 Measured Depth (m)
220
221 } {
733
| e | e | T | ey |G —
235 250, o7, 210.01 ~0.00] 0.0000E+00] 0.0000E:00] -2 5237E.00] 7 0B1E02
226 pak) 71,0188 7320 01
227
228
229)
230
231 299-E34-9
o 0.088
733 -0. - -
234 g
735 0.09
736 2
237 -0.092
738 %
_"‘—:239
= $ 0094
241 -
242 = -0.096
243 ‘ E
224 " E 0008
245 8
246 $ 01
 —
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Figure E-2. Determination of Gyroscopic Correction Coefficients for the LLWMA-2 Wells (cont’d.)
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REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 58
& =L, 8 . C [ D E F G H I ] K L M
1 |200 East Area Low Gradient Evaluation Study
2 |[LLWMA-2 Hydraulic Head Calculations and Trend-Surface Analysis Res
3
4 Highest (magnitude) residual removed from the r
5 |Bold indicates final trend-surface analysis resulf
6 l
7 R — Measured Hydraulic Head (m NAVD&8) Trend-Surface Analyses Residuals (m)
: WER KA |t & Time (psT)| 2 '(::)wm' s (bt New RP & Gyro Correction New RP, Gyro Correction & BP Adjustment | 1st Iteration | 2nd Iteration | 3rd Iteration | 4th iteration | 5th Iteration
=ROUND(VLOOKUP($B10,Wells!$B$6:505$13,9)-($D10-
SF10+{VLOOKUP($B10,Wells!$B$6:50$13,11)*$D10*3+VLOOKUP($B10,wells!$B$6:50$13,
12)*$D1042+VLOOKUP($B10,Wells!$B$6:50$13,13)*$D10+VLOOKUP($B10,Wells!$B$6:50
10 299-£27-17 TOPP |0.004 |$13,14))*0.3048),3)
=ROUND(VLOOKUP($B11,Wells!$B$6:50$13,9){$D11-
$F11+{VLOOKUP{$B11,Wells!$B$6:50513,11)*SD1143+VLOOKUP($B11,Wells!$B$6:50513,
12)*$D11*2+VLOOKUP($811,Wells!$B$6:50513,13)*$D11+VLOOKUP(5B11,Wells!$B$6:50
11 299-£27-18 TOPP [0.005 |$13,14))*0.3048),3)
=ROUND{VLOOKUP($B12,Wells!$B$6:50$13,9)-($D12-
$F12+{VLOOKUP($B12,Wells!$B$6:50513,11)*$D12A3+VLOOKUP($B12,Wells!$856:50513,
12)*$D12A24VLOOKUP($B12,Wells!$B$6:505$13,13)*$D12+VLOOKUP($B12,Wells!$B$6:50
12 299-E27-8 TOPP [0.012 |$13,14))*0.3048),3)
=ROUND(VLOOKUP($B13,Wellsi$B$6:50513,9){$D13-
SF13+{VLOOKUP($B13,Wells!$B$6:505$13,11)*$D1343+VLOOKUP($B13,Wells!$B$6:50513,
12)*$D1372+VLOOKUP($813, Wells!$B$6:50$13,13)*$D13+VLOOKUP($B13,Wells!$B$6:50
13 299-E27-9 TOPP [0.012 |$13,14))*0.3048),3)
=ROUND(VLOOKUP($B14,Wells!$B$6:50$13,9){$D14-
$F14+{VLOOKUP($B14,Wells!$B$6:50$13,11)*$D14A3+VLOOKUP($B14,Wells!$B$6:50513,
12)*$D14*24VLOOKUP{$B14, Wells!$B3$6:50613,13)*$D14+VLOOKUP($B14,Wells! $B$6:$0
14 299-£33-14 TOPP |0.005 |$13,14))*0.3048),3)
=ROUND(VLOOKUP($B15,Wells!$B$6:50513,9)($D15-
$F15+{VLOOKUP($B15,Wells!$B3$6:50$13,11)*$D1543+VLOOKUP($B15,Wells!|$B$6:50513,
12)*$D1522+VLOOKUP($B15,Wells!$B$6:50$13,13)*$D15+VLOOKUP($B15,Wells!$B$6:50
15 299-£33-37 TOPP [0.004 |$13,14))*0.3048),3)
=ROUND(VLOOKUP($B16,Wells!$B$6:50$13,9){$D16-
$F16+{VLOOKUP($B16,Wells!$B$6:50$13,11)*$D16A3+VLOOKUP($B16,Wells!1$B$6:50513,
12)*$D1642+VLOOKUP(5B16,Wells!$B$6:50$13,13)* $D16+VLOOKUP($B16,Wells!$BS6:50
16 299-E34-10 TOPP |0.004 |$13,14))*0.3048),3)
=ROUND(VLOOKUP({$B17,Wells!$B56:505$13,9){$D17-
SF17+{VLOOKUP($B17,Wells!$B$6:50513,11)*$D1773+VLOOKUP($817,Wells!$B$6:50513,
12)*$D17424VLOOKUP($B17,Wells!$B$6:50513,13)*$D17+VLOOKUP($817, Wells!$B$6:50
17 299-E34-9 TOPP [0.004 |$13,14))*0.3048),3)
18 Range {m): =MAX(G10:617)-MIN{G10:G17) =MAX(H10:H17)-MIN(H10:H17)
19 Gradient Magnitude (m/m):
20 Direction {azimuth):
21 RA2:
22 p-Value:
23 Statistically Significant?:

Figure E-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 with Formulas Displayed
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REYd THE 200 EAST AREA UNCONFINED AQUIFER

A B [ c [ D 3 F G H ] J K L M
1 |200 East Area Low Gradient Evaluation Study
2 |LLWMA-2 Hydraulic Head Calculations and Trend-Surface Analysis Results
3
4 Highest (magnitude) residual removed from the next iteration
5 souummum?mm.]m
6
7 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
8 Well Name o::r‘nm) M;“w“z'::’)"' D‘:; MP-RP | New RP & Gyro New RP, Gyro st 2nd 3rd ath Sth
) " Corvection Correction & BP | iteration | iteration | iteration | iteration | iteration
10 299-627-17 | 3/24/2009 1034 72.577| TOPP | 0.004 121916 121916 -0.0065
11 299-£27-18 NM NM| TOPP | 0.005 NM NM |
12 2996278 3/24/2009 10:17 72.145| TOPP | 0.012 123.378 123.380 | Outlier - Not Used
13 299-€27-9 3/24/2009 9:57 70.97a] ToPP | 0.012 121919 121.924] 00032] 00001] -0.0002
14 299.£33-14 | 3/24/2000 1108 68.707| TOPP | 0.005 121.920 121.922] -0.0008| -0.0005] -0.0006
15 299.€33-37 | 3/24/2000 1052 78.227| TOPP | 0.004 121.927 121927| 00022] 00005| -0.0001
16 299-£34-10 | 3/24/2000 10:41 7a.115| TOPP | 0.004 121923 121924| 00006 -0.0010
17 2996349 | 3/24/2009 1103 70.756] TOPP | 0.004 121921 121.924] 00014] 0.0009] 0.0008
18 Range (m): 1462 1464
19 Gradient Magnitude (m/m): 9.20E-06] 1.32€05| L4GEDS
20 Direction (azimuth): a1 23 24
21 RA2: 012 081 093
23 p-Value: 08189] 0.1861] 02711
23 Statistically Significant?: No No No
22
25
26 Hydrautic Head (m NAVD88) Trend-Surface Analyses Residuals {m)
27 Well Name D:n’;:’::;n M:::"v;:mm D':'; MP-RP | New RP & Gyro New RP, Gyro 1t 2nd 3d ath Sth
28 ; Correction Correction & BP | Iteration | Iteration | Iteration | tteration | fteration
29 299.€27-17 | 4/30/2009 9:06 72.576] TOPP | 0.004 121917 121920 00101
30 299-£27-18 NM NM| TOPP | 0.005 NM NM [
3 299-€278 2/30/2009 8:54 73.598| TOPP | 0.012 121925 121930| 00001 -0.0027
2 299279 4/30/2009 8:47 70.966 TOPP | 0.012 121927 121.934] 00046] 0.0019] -0.0001] 0.0001
33 299£33-14 | 4/30/2009 9:36 68.704] TOPP | 0.005 121.923 121.927] -0.0015] -0.0013] -0.0009 0.0001
34 299.€33.37 | 4/30/2009 9:25 78.223| TOPP | 0.004 121.931 121934] 00028 00006] 0.0003] 0.0002
35 299.£34-10 | 4/30/20099:15 74.108| TOPP | 0.004 121.930 121932] 00018| 00000] -0.0007| -0.0004
36 2996349 4/30/2009 9:30 70.751] TOPP | 0.004 121926 121.931] 00021] 00015 0.0014
37 Range (m): 0014 0.014
38 Gradient Magnitude (m/m): 8.89E-06] 1.506-05| 1.62E-05 1.91E-05
39 Direction (azimuth): 24 16 8 9
20 RA2: 0.03 057 09| o099
a1 p-Value: 09331] 02858 00973| 00880
a2 Statistically Significant?: No No No No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2
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E THE 200 EAST AREA UNCONFINED AQUIFER

] B c D £ F G [ H T S TR N A
45 Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m)
(46 WellName | Measurement |MeasuredDepth) MP |\ oo IR paGyro | New RP, Gyro it nd 3d ath Sth

Date & Time (PST)| to Water {m) Desc ‘ ) , d ? . g

47 Correction Correction & BP Iteration | Iteration | lteration | (teration | iteration
48 [299€27-17 | 5/28/2009 10:59 72.553| TOPP | 0.004 121.940 121941 -0.0065
49 [299-€27-18 | 5/28/200911:23 77.308] ToPP | 0.005 121.948 121950 00014 0.0003] 0.0003] 0.0000
50 [299-E27-8 5/28/2009 10:47 73.577] ToPP | 0.012 121.946 121948 0.0004] -0.0012 -0.0011
51 [299-€27-9 5/28/2009 10:52 70.943| TOPP | 0.012 121.950 121949 0.0020] 0.0003] 0.0005] -0.0002
52[299-€33-14 | 5/28/200911:29 68.685| TOPP | 0.005 121.942 121.943| -0.0017| -0.0017] -0.0003| -0.0002
53(299-E33-37 | 5/28/200911:18 78.206] TOPP | 0.004 121.948 121949 00003 -0.0005] -0.0005| -0.0005
54 (299-£34-10 | 5/28/2009 11:05 74.091] TOPP | 0.004 121.947 121949 00016/ 00007 00010 0.0008
55 [299-£34-9 5/28/2009 11:12 70.731| TOPP | 0.004 121.946 121948 00025 00021
|56 Range (m): 0.010 0.009
57 Gradlent Magnitude (m/m): 1.24£-05| 1.386-05| 1.806-05| 1.786-05
| 58 Direction (azimuth): 20 14 14 11
59 RA2: 0.19 0.70 0.91 0.97
(60 p-Value: 0.5989| 0.0906] 0.0272] 00325
61 Statistically Significant?: No No Yes Yes
62
63
64 Hydraulic Head (m NAVDES8) Trend-Surface Analyses Residuals (m)
(65 well Name | e e (1) M;”;;‘::r':n")t“ o |mPre [ NewRP&Gyro | NewRP, Gyro Bt | 2nd | 3d | ah | s
66 Correction Correction & BP fteration | iteration | lteration | lteration | Iteration
67 [299-€27-17 6/29/2009 9:05 72.562| TOPP | 0.004 121.931 121932 -0.0391
68 [299-£27-18 6/29/2009 9:34 72.277] Tope | 0.005 121.979 121.980] 0.0057] -0.0007] -0.0008| -0.0011
69 [299-£27-8 6/29/2009 8:47 73.548| TOPP | 0.012 121.975 121977 o0.0078] -00019 -0.0017
70 [299-£27-9 6/29/2009 8:39 70.913| TOPP | 0.012 121.980 121.979] 0.0118] 00012] 00016 0.0004
71[299-€33-14 6/29/2009 9:56, 68.656] TOPP | 0.005 121.971 121971 -0.0023] -0.0024] -0.0002| 0.0000
72 [299-£33-37 6/29/2009 9:47 78.172] TOPP | 0.004 121.982 121982 00057 00012 00012 o0.0011
73 [299-E34-10 6/29/2009 9:23 74.061| TOPP | 0.004 121.977 121.978| 0.0047| -0.0005| 0.0000( -0.0003
74 [299-£34-9 6/29/2009 10:02 70.700| TOPP | 0.004 121.977 121978) 0.0057 0.0032
s Range (m): 0.051 0.050
(76 Gradient Magnitude (m/m): 1.72E05| 2.29E-05] 2.93E-05| 2.89E-05
77 Direction {azimuth): 49 19 18 15
78 RA2: 0.03 0.68 0.89 0.96
(79 p-Value: 09243 0.1038] 0.0352] 0.0400
80 Statistically Significant?: No No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 153 OF 258
: THE 200 EAST AREA UNCONFINED AQUIFER
| B c D E F G [ H [ R T
83 Hydraulic Head (m NAVDS88) Trend-Surface Analyses Residuals (m)
(84 wellName | ) M::‘\:::ﬁ::’)“‘ o |Me-Re NewRP&Gyro | New RP, Gyro Tt | 2nd | 3d | ah | 5t
85 ) Correction Correction & BP Iteration | Iteration | Iteration | Iteration | Iteration
86 |299-£27-17 7/27/2009 8:27 72.526| TOPP | 0.004 121.967 121972 -0.0090
87 |299-£27-18 7/27/2009 8:03 77.274| TOPP | 0.005 121982 121.986 0.(!)29' 0.0015 0.0009
88 |299-£27-8 7/27/2009 8:37 73.549| TOPP | 0.012 121974 121980 -0.0005 -0.0031
89 (299-£27-9 7/27/2009 8:46 70.917| TOPP | 0.012 121.976 121984 0.0044 0.0015| -0.0003
90 (299-E33-14 7/27/2009 7:37 68.657| TOPP | 0.005 121970 121.975( -0.0009( -0.0008| -0.0005
91 |299-£33-37 7/27/2009 7:57 78.173| TOPP | 0.004 121981 121984 0.0006| -0.0004| -0.0005
92 |299-E34-10 7/27/2009 8:09 74.058| TOPP | 0.004 121979 121.982 0.0011| -0.0001| -0.0006
93 [299-E349 7/27/2009 7:45 70.705| TOPP | 0.004 121972 121.979 0.0018 0.0012 0.0010
(94 Range (m): 0.015 0.014
95 Gradient Magnitude (m/m): 2.34E-05| 2.526-05| 2.51E-05
|96 Direction (azimuth): 21 16 10
97 RA2: 0.29 0.79 0.97
EX p-Value: 0.4150] _0.0459| 0.0059
99 Statistically Significant?: No Yes Yes
100
101
102 Hydraulic Head (m NAVDS&8) Trend-Surface Analyses Residuals (m)
103 Well Name D:::‘;‘T’i';e"'::;n ”:::‘:::3;‘;‘“ D':s':‘ MP-RP [ NewRP&Gyro | New RP, Gyro st 2nd 3rd ath Sth
104 Correction Correction & BP Iteration | Iteration | iteration | iteration | Iteration
105{299-E27-17 8/6/2009 11:09 72.509| TOPP | 0.004 121984 121.984 -0.0038
106/299-E27-18 8/6/2009 12:12 77.265| TOPP | 0.005 121991 121991 0.(1)15[ 0.0009 0.0005
107|299-£27-8 8/6/2009 10:42 73.536| TOPP | 0.012 121.987 121987 -0.0008 -0.0018
108|299-E27-8 8/6/2009 10:50 70.900| TOPP | 0.012 121.993 121989 0.0021| 0.0011] -0.0002
109(|299-£33-14 8/6/2009 11:44 68.642| TOPP | 0.005 121.985 121.983} -0.0007| -0.0007| -0.0005
110|299-£33-37 8/6/2009 12:30 78.163| TOPP | 0.004 121.991 121.990 0.0003{ -0.0002| -0.0002
111|299-E34-10 8/6/2009 11:21 74.050| TOPP | 0.004 121988 121.988 0.0002| -0.0003| -0.0006
112|299-E34-9 8/6/2009 11:32 70.690| TOPP | 0.004 121.987 121986 0.0012| 0.0010| 0.0009
EE Range (m): 0.009 0.008
& Gradient Magnitude {m/m): 1.88€-05| 1.966-05| 1.94E-05
115 Direction (azimuth): 20 18 14
(116 RA2: 056 085 0.96
(117 p-Value: 01278 00233 0.0072
118 Statistically Significant?: No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont’d.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

EVALUATION STUDY FOR

PAGE 154 OF 258

REV.0 THE 200 EAST AREA UNCONFINED AQUIFER

| B8 [ D E F G -l H (I e T [ A (P )
121 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
122 WellName D:::;‘:l’::‘::n ”::‘v‘;’;:fﬁ‘;m v | MP-RP [ NewRP & Gyro | New P, Gyro I | 2nd | 3d | 4th | st
123 Correction Correction & BP iteration | Iteration | iteration | lteration | Iteration
124[299-€27-17 9/22/2009 9:24 725553| TOPP | 0.004 121.940 121940 -0.0081
125[299-£27-18 9/22/2009 9:39 77.305] TOPP | 0.005 121.951 121.951] 0.0020] 0.0007] -0.0001] -0.0006
126(299-€27-8 9/22/2009 9:20 73576 TOPP | 0.012 121.947 121946| -00021 -0.0041
127|299-€27-9 9/22/2008 9:15 70943 TOPP | 0.012 121.950 121953 o000s4] 00032 00003] 0.0000
128(299-E33-14 9/22/2009 5:47 68.682| TOPP | 0.005 121.945 121945| -0.0008| -0.0008] -0.0003] -0.0005
129(299-£33-37 9/22/2009 9:34 78203 TOPP | 0.004 121.951 121951| 00020 00010 00010 0.0004
130{299-€34-10 9/22/2009 9:29 74.089] TOPP | 0.004 121.949 121948| o0.0000] 00011 -0.0018
131[299-€34-9 9/22/2009 9:44 70.730| ToPP | 0.004 121.947 121948| o0.0016] o00011] o00008] 0.0006
132 Range (m): 0.011 0013
133 Gradient Magnitude (m/m): 1.01€-05| 1.19€-05| 1.236-05 1.32E-05
134 Direction (azimuth): 20 11 355 357
(135 RA2: 0.08 0.38 0.88 0.97
(136 p-Value: 0.8173| 0.3389] o0.0412] 00277
(137 Statistically Significant?: No No Yes Yes
138
139
140 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
121 well Name D:::::::;T) Mf:‘\:::"::""“‘ D’:; MP-RP | New RP & Gyro New RP, Gyro 1st 2nd 3rd ath Sth
142 Correction Correction & BP iteration | Iteration | [teration | Iteration | iteration
143]299-€27-17 | 10/29/2009 8:56 72.564| TOPP | 0.004 121.929 121926| -0.00328| -0.0016 -0.0013
144[299.€27-18 | 10/29/2009 9:06 77.324] TOPP | 0.005 121932 121930 00008 00006] 0.000s[ 0.0003] 0.0004
145|299-£27-8 10/25/2009 8:52 73.593| TOPP | 0.012 121.930 121927] -0.0026] 0.0002] 0.0005| -0.0003| -0.0001
146/299£27-9 10/29/2009 8:39 70.955| ToPP | 0.012 121.938 121933 0.00329
147|299-€33-14 | 10/29/2009 9:11 68.698| TOPP | 0.005 121.929 121926] -0.0014] 00017 o00000] -0.0001] 0.0000
148[299£33-37 | 10/29/2009 9:03 78.222| TOPP | 0.004 121.932 121930| 00011] -0.0003] -0.0005| -0.0004] -0.0003
149(299E34-10 | 10/29/2009 8:59 74.108| TOPP | 0.008 121.930 121929] 00002| 00004 00008 0.0006
150{299-E34-9 10/29/2009 9:15 70.744] TOPP | 0.004 121933 121930 0.0020 0.0025
151 Range (m): 0.009 0.007
152 Gradient Magnitude (m/m): 3.77E-06| 1.12E-05| 1.666-05| 1.556-05| 1.54E-05
153 Direction (azimuth): 355 39 32 30 30
1154 RA2: 0.11 0.42 0.83 0.95 0.98
155 p-Value: 0.7526] 0.3405| 00681] 00489 0.1430
156 Statistically Significant?: No No No Yes No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 155 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER

| 8 C D 3 F G | H (T T | T
159 Hydraulic Head (m NAVDE&8) Trend-Surface Analyses Residuals (m)
E Well Name D:t‘:;s:irxgﬂ Mte:sxﬁr[::‘p;h D'::: MP-RP | New RP & Gyro New RP, Gyro ist 2nd 3rd ath Sth
161 . Correction Correction & BP Iteration | Iteration | Iteration | iteration | Iteration
162|299-£27-17 11/12/2009 10:07 72.584| TOPP | 0.004 121.909 121908 -0.0093
163|299-£27-18 11/12/2009 9:50 77.335| TOPP | 0.005 121921 121920 00014 -0.0002 0.0002 0.0002 0.0001
164/299-£27-8 11/12/2009 9:44 73.604| TOPP | 0.012 121919 121918 0.0016| -0.0007| -0.0005 -0.0004
165/299-E27-9 11/12/2009 9:39 70.975| TOPP | 0.012 121918 121.918 0.0024| -0.0001 0.0000 0.0003 0.0000
166{299-£33-14 11/12/2009 10:17 68.703| TOPP | 0.005 121.918 121917 -0.0014 -0.0014| -0.0012 0.0000 0.0000
167|299-£33-37 11/12/2009 9:56 78.233] TOPP | 0.004 121921 121.920 0.0005| -0.0006| -0.0002] -0.0001| -0.0001
168|299-£34-10 11/12/2009 10:01 74.115| TOPP | 0.004 121.923 121921 0.0027 0.00150
169|299-E349 11/12/2009 10:12 70.756| TOPP | 0.004 121921 121.920 0.0021( 0.00148 0.0017
1170 Range (m): 0.014 0.013
1_71 Gradient Magnitude (m/m): 7.08E-06| 8.05E-06| 7.14E-06| 1.03E-05| 1.02e-05
1_72 Direction (azimuth): 52 32 31 26 24
173 RA2: 0.09 043 047 0.96 1.00
172 p-Value: 0.7813] 03293 03871] 00419 0.0687
175 Statistically Significant?: No No No Yes No
176
177
178 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
E well Name D::::;::‘e""::;n M::‘x;:f‘:::;"' D“:; MP-RP | New RP & Gyro New RP, Gyro It 2nd 3rd ath Sth
180 Correction Correction & BP Iteration | iteration | iteration | Iteration | Rteration
181{299-€27-17 1/4/20109:53 71.732| TOPP | 0.004 122.761 122.755|Outlier - Not Used
182{299-£27-18 1/4/2010 10:02 77.350{ TOPP | 0.005 121.906 121.903 O.(IIB' -0.0001 0.0003
183|299-€27-8 1/4/2010 9:48 73.616| TOPP | 0.012 121.907 121900 -0.0021
184|299-E27-9 1/4/2010 9:44 70.981| TOPP | 0.012 121.912 121903 00014 -0.0001| 0.0001
185|299-£33-14 1/4/2010 8:10 68.725| TOPP | 0.005 121.902 121.898 0.0002 0.0005 0.0006
186|299-£33-37 1/4/2010 9:58 78.249( TOPP | 0.004 121.905 121902 -0.0005| -0.0006( -0.0002
187|299-€34-10 1/4/2010 10:09 74.132| TOPP | 0.004 121.906 121903 0.0017 0.0013
188|299-E34-9 1/4/2010 10:13 70.774] TOPP | 0.004 121.903 121.898| -0.0009| -0.0010| -0.0009
189 Range (m): 0.859 0.857
190 Gradient Magnitude (m/m): 1.386-05| 1.38E-05 1.306-05
1191 Direction {azimuth): 14 7 6
1_92 RA2: 0.67 0.89 095
193 p-Value: 0.1066| 0.0364| 0.0472
(194 Statistically Significant?: No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ! EVALUATION STUDY FOR PAGE 156 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER

] 8 c D E F G | H [ O O S T e B
197 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
198 Well Name o:::::::::;r) ":::;::rt"’;h D:'; MP-RP| New RP & Gyro | New RP, Gyro 1t nd 3d ath Sth
199 Correction Correction & BP Iteration | teration | Iteration | Iteration | Iteration
200[299€27-17 | 1/20/201012:32 72.602| TOPP | 0.004 121.891 121889 -0.0065
201[299-€27-18 | 1/20/2010 12:47 77.359] TOPP | 0.005 121.897 121.895] 0.0009] -0.0001] -0.0008] -0.0004
202|299-€27-8 1/20/2010 12:25 73.628] T0PP | 0.012 121.895 121.894] -00021 -0.0037
203[299-627-9 1/20/201012:17 70.984| TOPP | 0.012 121.909 121.901] 00040] 0.0023] -0.0003| 0.0000
204[299-€33-14 | 1/20/201013:12 68.727] TOPP | 0.005 121.900 121.895| -0.0011] -0.0011| -0.0006| -0.0004
205[299-€33-37 | 1/20/201012:53 78.257| TOPP | 0.004 121.897 121.894] 0.0006| -0.0002] -0.0002| 0.0003
206/299-€34-10 | 1/20/201012:40 74.140| TOPP | 0.004 121.898 121.898] 00031] 00023 00017
207(299-€34-9 1/20/2010 13:03 70.775| TOPP | 0.004 121.902 121.897] 0.0009] 0.0005| 0.0003] 0.0005
1208 Range (m): 0.018 0.012
209 Gradient Magnitude (m/m): 1.03-05| 9.58£-06| 1.156-05 1.24E-05
2_10 Direction (azimuth): 214 224 237 234
211 RA2: 011 0.36 0.88 0.98
(212 p-Value: 0.7390] 0.4133| 0.0424| 00217
213 Statistically Significant?: No No Yes Yes
214
215
216 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
217 WellName D:::;‘:m"::;n M::’\:::r‘:n‘;ﬁ‘ D':':c MP-RP | New RP & Gyro | New RP, Gyro st 2nd 3rd ath Sth
218 Correction Correction & BP | Iteration | iteration | lteration | iteration | iteration
219[299€27-17 | 2/18/201010:10 72.622| TOPP | 0.004 121.871 121872 -0.0061
220(299-€27-18 | 2/18/201010:19 77.376] TOPP | 0.005 121.880 121.881] 0.0002] -0.0008] -0.0005] -0.0005
221[299-€27-8 2/18/2010 9:56 73.645| TOPP | 0.012 121.878 121.880] 0.0029| -0.0005| -0.0002] 0.0001
222(299-€27-9 2/18/2010 9:29 70.013| TOPP | 0.012 122.880 122.883|Outlier - Not Used
223[299.€33-14 | 2/18/201010:28 68.753| TOPP | 0.005 121.874 121.876] -0.0013] -0.0011] -0.0009] 0.0000
224[299-€33-37 | 2/18/201010:15 78.273| TOPP | 0.004 121.881 121882] 0.0000] 0.0000] 0.0004] 0.0003
225[299€34-10 | 2/18/201010:02 74.157| TOPP | 0.004 121.881 121.882] 00026 0.0016
226/299-€34-9 2/18/2010 10:24 70.800] TOPP | 0.004 121.877 121.879] 00017| 00010 00012
227 Range (m): 1.009 1.011
1228 Gradient Magnitude {m/m): 1.88€-05| 1.54E-05| 147E-05| 1.76E-05
229 Direction {azimuth): 35 20 20 21
1230 RA2: 0.28 0.78 0.87 0.98
231 p-Value: 05124]  0.1012] 0.1279] 01299
232 Statistically Significant?: No No No No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 A EVALUATION STUDY FOR PAGE 157 OF 258
) THE 200 EAST AREA UNCONFINED AQUIFER

| ] C D E F G [ H T T T A ] T
235 Hydraulic Head (m NAVDS88) Trend-Surface Analyses Residuals (m)
236 WellName D:::::::::;T) M::::::rﬁp)u’ D':; MP-RP | New RP & Gyro | New RP, Gyro 1t 2nd 3rd ath Sth
237 Correction Correction & BP Iteration | [teration | Iteration | lteration | Iteration
238|299-£27-17 3/10/2010 10:37 72.639| TOPP | 0.004 121.854 121.859( -0.1210 -0.0114
239]299-£27-18 3/10/2010 10:49 77.382| TOPP | 0.005 121.874 121.877 0.0149| 0.0020, 0.0001| 0.0008
240(299-E27-8 3/10/2010 10:57 73.656| TOPP | 0.012 121.867 121.873( -0.1832 0.0045| -0.0015| -0.0009
241(299-E279 3/10/2010 11:02 70.553| TOPP | 0.012 122.340 122349 0.2189
242|299-£33-14 3/10/2010 10:14 68.762| TOPP | 0.005 121.865 121869 0.0176| -0.0024| -0.0021| -0.0017
243|299-£33-37 3/10/2010 10:34 78.281| TOPP | 0.004 121873 121.876 0.0519| -0.0014 -0.0014| -0.0006
244|299-£34-10 3/10/2010 10:30 74.162| TOPP | 0.004 121.876 121.878| -0.0093 0.0049 0.0028
245|299-£349 3/10/2010 10:21 70.808| TOPP | 0.004 121.869 121.874| -0.0299| 0.0034( 0.0020( 0.0024
245 Range (m): 0.486 0.490
_li Gradient Magnitude (m/m): 5.64E-04| 2.76E-05| 2.06E-05| 1.94E-05
1248 Direction (azimuth): 237 41 24 24
249 RA2: 0.47 0.22 0.60 0.72
250 p-Value: 0.2071] 0.6014] 0.2498] 0.2764
251 Statistically Significant?: No No No No
252
253
254 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
255 Well Name D:t‘ee;s:ir::::;'l') Mf:’\;’;:r‘;"’"‘ o |MP-Re[ NewRP&Gyro | NewRP, Gyro It | 2d | 3rd | an | sk
256 Correction Correction & BP Iteration | lteration | lteration | [teration | iteration
257{299-E27-17 5/23/2010 7:54 74.644| TOPP | 0.004 119.849 119.856|Outlier - Not Used
258|299-£27-18 5/23/2010 7:38 77.387| TOPP | 0.005 121.869 121874 0.0098 0.0337
259|299-€27-8 5/23/2010 8:10 73.656| TOPP | 0.012 121.867 121.875 0.1258
260|299-€27-9 5/23/2010 8:19 71.300( TOPP | 0.012 121.593 121.603( -0.1051| -0.0160| -0.0109
261|299-£33-14 5/23/2010 7:00 68.707| TOPP | 0.005 121.920 121.926( 0.0076| -0.0033| -0.0085
262|299-E33-37 5/23/2010 7:29 78.290| TOPP | 0.004 121.864 121.868| -0.0464| -0.0446| -0.0228
263|299-£34-10 5/23/2010 7:21 74.172| TOPP | 0.004 121.866 121.870( 0.0083 0.0302( 0.0422
264(299-£34-9 5/23/2010 7:10 71.805| TOPP | 0.004 120.873 120.882 |Outlier - Not Used
265 Range (m): 2071 2.070
E Gradient Magnitude (m/m): 2.68€-04| 3.70e-04| 3.32t-04
267 Direction (azimuth): 77 81 94
268 RA2: 057 0.93 0.96
269 p-Value: 0.2850( 0.0654| 0.1988
1270 Statistically Significant?: No No No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont’d.)



ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 158 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER

| B C D E F c | H T T [ [ e
273 Hydraulic Head (m NAVDS88) Trend-Surface Analyses Residuals (m)
374 Well Name oamﬂ:::‘::;n M:::;:;ﬁ;m v |MP-RP NeWRPE GO |  New RP, Gyro i | 2nd | 3d | ah | S
275 Correction Correction & BP Iteration | Iteration | Iteration | Iteration | lteration
276|299-£27-17 6/30/2010 10:05 72.645| TOPP | 0.004 121.848 121857 -0.0108
277|299-€27-18 6/30/2010 10:36 77.391| TOPP | 0.005 121.865 121.871 0.0017| 0.0000| -0.0002
278|299-E27-8 6/30/2010 9:57 73.665| TOPP | 0.012 121.858 121,870 0.0013( -0.0013( -0.0011
279|299-£27-9 6/30/2010 9:52 71.033| TOPP | 0.012 121.860 121871 0.0032 0.0003 0.0007
280|299-£33-14 6/30/2010 10:50 68.778| TOPP | 0.005 121.849 121.856| -0.0029| -0.0029| -0.0002
281|299-E33-37 6/30/2010 10:30 78.289| TOPP | 0.004 121.865 121.870, 0.0013( 0.0001| 0.0000
282)299-E34-10 6/30/2010 10:20 74.1771 TOPP | 0.004 121.861 121.868| 0.0015| 0.0001| 0.0007
283|299-E34-9 6/30/2010 10:59 70.821| TOPP | 0.004 121.856 121.866( 0.0046 0.0038
1284 Range (m): 0.017 0.015
285 Gradient Magnitude (m/m): 2.80€-05| 3.05E-05| 3.82e-05
286 Direction (azimuth): 12 8 9
287 RA2: 0.39 0.86 0.99
288 p-Value: 02542 00210 0.0017
289 Statistically Significant?: No Yes Yes
290
291
292 Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m)
293 Well Name Dam“r‘::‘::;n M::‘“‘:::rﬁ’)“‘ n:‘; MP-RP | New RP & Gyro New RP, Gyro Ist 2nd 3rd ah Sth
294 Correction Correction & BP Iteration | Iteration | Iteration | Iteration | lteration
295|299-E27-17 7/13/2010 11:06 72.645| TOPP | 0.004 121.848 121.857 -0.0107
296/299-£27-18 7/13/2010 10:39 77392 TOPP | 0.005 121.864 121.871| 0.0013| -0.0004| -0.0005| 0.0000
297|299-£27-8 7/13/2010 10:51 73.666| TOPP | 0.012 121.857 121865 0.0016| -0.0010( -0.0009| -0.0006
298|299-E27-9 7/13/2010 10:58 71.039| TOPP | 0.012 121.854 121.869 0.0028| -0.0001 0.0003 0.0005
299|299-E33-14 7/13/2010 10:16 68.774| TOPP | 0.005 121.853 121.862( -0.0025( -0.0026| -0.0005| 0.0000
300|299-£33-37 7/13/2010 10:32 78.289 TOPP | 0.004 121.865 121.871| 0.0008) -0.0004| -0.0004| 0.0002
301|299-E34-10 7/13/2010 11:11 74.173| TOPP | 0.004 121.865 121.871 0.0030| 0.0016 0.0021
302|299-E34-9 7/13/2010 10:25 70.820] TOPP | 0.004 121.857 121.869 0.0037 0.0030
303 Range (m): 0.017 0.014
E Gradient Magnitude (m/m): 1.86E-05| 2.07E-05| 2.67E-05| 2.60E-05
305 Direction (azimuth): 25 18 17 16
306 RA2: 0.15 0.68 091 0.99
307 p-Value: 0.6686] 0.1008] 0.0293| 0.0107
308 Statistically Significant?: No No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)



ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 ' EVALUATION STUDY FOR PAGE 159 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER

| B [@ D E F G [ H TR T B [
311 Hydraulic Head (m NAVDS88) Trend-Surface Analyses Residuals (m)
E Well Name D::;s:_lrx:;n M::::;:g::;th Dh:r: MP-RP | New RP & Gyro New RP, Gyro 1st 2nd 3rd 4th Sth
313 Correction Correction & BP Iteration | Iteration | Iteration | iteration | Iteration
314[299-£27-17 | 8/23/201010:20 72.679| TOPP | 0.004 121.814 121830 -0.0146
315(299-£27-18 | 8/23/201010:38 77.419] TOPP | 0.005 121.837 121.848| 0.0022] -0.0002] -0.0006
316/299-£27-8 8/23/2010 10:15 73.697| TOPP | 0.012 121.826) 121846 0.0015 -0.0021
317[299-£27-9 8/23/2010 10:11 71.071] TOPP | 0.012 121.822 121849 00052] 0.0013] -0.0002
318[299-£33-14 | 8/23/201010:50] 68.802| ToPP | 0.005 121.825 121.840[ -0.0015] -0.0015| -0.0012
319|299-E33-37 | 8/23/201010:33 78316/ TOPP | 0.004 121.838 121848 00020 0.0003] 0.0003
320(299-£34-10 | 8/23/201010:27 74.201 TOPP | 0.004 121.837 121847 00025 0.0005] 0.0002
321(299-349 8/23/2010 10:44 70.851| TOPP | 0.004 121.826 121845 00027 00017 0.0016
322 Range (m): 0.024 0.019
E Gradient Magnitude {m/m): 1.40E-05| 1.726-05| 1.73e-05
324 Direction (azimuth): 21 10 4
325 RA2: 0.06 0.78 0.91
E p-Value: 0.8554| 00472 0.0252
327 Statistically Significant?: No Yes Yes
328
329
330 Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m)
331 WellName D::;“T‘i':':(’:;n M::‘;::'D(::“‘ n'::.- MP-RP | New RP & Gyro New RP, Gyro st 2nd 3rd ath Sth
332 Correction Correction & BP Iteration | teration | iteration | Iteration | Reration
333[299-€27-17 9/17/2010 7:46 72.642| TOPP | 0.004 121.851 121.852 -0.0110
334[299-£27-18 9/17/2010 8:00 77.391| TOPP | 0.005 121.865 121.865] 0.0017] -0.0001] -0.0007] -0.0005
335/299-€27-8 9/17/2010 7:38 73.661| TOPP | 0.012 121.862 121.863] -0.0008 -0.0035
336/299-E27-9 9/17/2010 7:33 71.026] TOPP | 0.012 121.867 121.869] 0.0053] 0.0023] -0.0002] 0.0000
337]299-£33-14 9/17/2010 8:09 68.770| TOPP | 0.005 121.857 121857 -0.0011] -0.0011| -0.0006] -0.0005
338(299-E33-37 9/17/2010 7:56 78.290| TOPP | 0.004 121.864 121.864] o0.0014] 00001 0.0001] 0.0003
339(299-£34-10 9/17/2010 7:51 74.173| TOPP | 0.004 121.865 121865 00030 00015 0.0010
340[299-£34-9 9/17/2010 8:05 70.817| Topp | 0.004 121.860) 121.861| 0.0014] 0.0007] 0.0005| 0.0007
341 Range (m): 0.016 0.017
342 Gradient Magnitude (m/m): 1.22E-05| 1.51E-05| 1.60€-05| 1.55E-05
323 Direction (azimuth): 4 357 347 346
342 RA2: 0.15 0.74 0.97 0.99
345 p-Value: 06564] 0.0678] 0.0041] 00125
336 Statistically Significant?: No No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 d EVALUATION STUDY FOR PAGE 160 OF 258
i THE 200 EAST AREA UNCONFINED AQUIFER
] 8 c D E F G | H [ D A T

349 Hydraulic Head (m NAVD8S) Trend-Surface Analyses Residuals (m)
350 Well Name D:;"T'i':z:;n M::::::r[:::th D'::; MP-RP | New RP & Gyro New RP, Gyro Tst 2nd 3rd ath Sth
351 Correction Correction & BP Iteration | iteration | lteration | iteration | Iteration
352[299-£27-17 1/4/201111:31 72.629] ToPP | 0.004 121.864 121.862[ -0.0014] -0.0007

353(295-£27-18 1/4/2011 11:47 77.389] toep | 0.005 121.867 121.866] 00011] 0.0014

354(299-£27-8 1/4/201111:19 73.656| TOPP | 0.012 121.867 121.866 0.0023

355(299-£27-9 1/4/2011 11:01 71.029] ToPP | 0.012 121.864 121.861| -0.0018) -0.0005

356(299-£33-14 1/4/2011 12:04 68.768| TOPP | 0.005 121.859 121.857| -0.0005| -0.0008

357|299-E33-37 1/4/2011 11:56 78.290| TOPP | 0.004 121.864 121.863| -0.0017| -0.0018

358(299-€34-10 1/4/201111:39 74.174] TOPP | 0.004 121.864 121.864| 0.0012] 0.0015

359(299-£34-9 1/4/201112:13 70.816] TOPP | 0.004 121.861 121860 0.0008] 0.0009

ﬁ Range (m): 0.008 0.009

361 Gradient Magnitude (m/m): 2.13E-05| 2.17E-05

362 Direction {azimuth): 16 20

363 RA2: 0.74 0.81

364 p-Value: 0.0388] 0.0351

365 Statistically Significant?: Yes Yes,

366

367

368 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals {m)
369 Well Name D:::;‘;‘:::‘::;T) M:::‘,::r ‘:n‘;"' D:'s': MP-RP [ New RP & Gyro New RP, Gyro Tt 2nd 3rd ath Sth
370 Correction Correction & BP Iteration | Iteration | Iteration | Iteration | iteration
371[299-€27-17 2/11/2011 9:28 72.649| TOPP | 0.004 121.844 121840 -0.0134| -0.0030 -0.0022

372|299-€27-18 2/11/2011 9:04 77.403| TOPP | 0.005 121.853 121.850] 0.0027] 0.0015| 0.0012] 0.0009
373(299-£27-8 2/11/2011 9:36 73.677| ToOPP | 0.012 121.846 121.841] -0.0174] 0.0004] 0.0011] -0.0001
374|299-£27-9 2/11/2011 10:00 71.004] TOPP | 0.012 121.889 121.883  0.0207

375/299-€33-14 2/11/2011 8:47 68.784| TOPP | 0.005 121.843 121.839] -0.0018] -0.0037| 0.0003] 0.0001
376/299-£33-37 2/11/2011 8:36 78.301] TOPP | 0.004 121.853 121.851] 0.0087] -0.0002| -0.0005] -0.0005
377|299-€34-10 2/11/20119:23 74.191| TOPP | 0.004 121.847 121.845| -0.0022| -0.0008) 0.0001] -0.0003
378/299-€34-9 2/11/2011 8:56 70.825| TOPP | 0.004 121.852 121.848) 00026 0.0058

379 Range (m}): 0.046 0.044

1380 Gradient Magnitude {m/m): 2.4BE-05| 3.57E-05| 4.83E-05| 4.63E-05

@ Direction (azimuth): 263 38 33 31

382 RA2: 0.29 0.59 0.94 0.99

383 p-Value: 04249 01643 0.0145] 0009

384 Statistically Significant?: No No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont’d.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 161 OF 258
; THE 200 EAST AREA UNCONFINED AQUIFER

] B [ D E F G | H T [ ) ey S R A (S
387 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
38 wellName | ARt Mf:::::rﬁ‘;ﬂ' o |mpre [ NewRP& Gyro | NewRP,Gyro It | 2nd | 3d | ah | st
389 Correction Correction & BP Iteration | Iteration | Iteration | Iteration | iteration
390(299-£27-17 3/21/2011 9:07 72.667| TOPP | 0.004 121.826 121.824 -0.0059
391/299-£27-18 3/21/2011 9:15 77.419] ToPP | 0.005 121.837 121.834) 0.0016] 0.0006] 0.0001] 0.0007
392(299-£27-8 3/21/2011 9:02 73.692| ToPP | 0.012 121.831 121828 -0.0010 -0.0024
393(299-£27-9 3/21/2011 8:53 71.057| ToPP | 0.012 121.836 121.830] 0.0026] 0.0010] -0.0007] -0.0004
394(299-E£33-14 3/21/2011 9:27 68.795| TOPP | 0.005 121.832 121.827| -0.0013| -0.0014| -0.0010] -0.0008
395/299-F33-37 3/21/2011 9:19 78318| TOPP | 0.004 121.836 121.833] -0.0005] -0.0012] -0.0012] -0.0006
396(299-E34-10 3/21/2011 9:11 74.201| TOPP | 0.004 121.837 121.834| 0.0031] 00023 0.0019
397(299-E34-9 3/21/2011 9:23 70.842| ToPP | 0.004 121.835 121.830] 0.0015 00011] 0.0009 0.0012
1398 Range (m): 0.011 0.010
399 Gradient Magnitude (m/m): 1.92E-05| 2.02E-05| 1.97E-05] 1.85€-05
1400 Direction (azimuth): 32 28 22 22
401 RA2: 0.35 0.65 0.80 0.90
(402 p-Value: 0.3398) 0.1222] 0.0867] 0.1022
203 Statistically Significant?: No No No No
404
405
406 Hydraulic Head (m NAVDSS8) Trend-Surface Analyses Residuals {m)
407 wellName | Messuemert Mf:‘v‘;::rﬁ")"‘ o |mP-re [ NewRP&Gyra | NewRP, Gyro It | 2nd | 3rd | ah | sth
408 Correction Correction & BP Iteration | Iteration | Iteration | Iteration | iteration
409[299-E27-17 | 4/25/201111:15 72.660| TOPP | 0.004 121.833 121.824] -0.0003| -0.0001
410[299-€27-18 | 4/25/201111:28 77.422| ToPP | 0.005 121.834 121827 0.0001] 0.0004
411(299-£27-8 4/25/2011 11:10 73.688] ToOPP | 0.012 121.835 121.823| -0.0010 -0.0009
412[299-£27-9 4/25/2011 11:02 71051} ToPP | 0.012 121.842 121823 0.0006] 0.0006
413[299-€33-14 | 4/25/201112:03 68.800 TOPP | 0.005 121.827 121.819) -0.0003| 0.0000
414[299-€33-37 | 4/25/201111:23 78.320] TOPP | 0.004 121.834 121.827| -0.0005| -0.0001
415(299-E34-10 | 4/25/201111:19 74.207| TOPP | 0.004 121.831 121.826  0.0015
416(299-£34-9 NM ~NMm| Tope | 0.004 NM NM
417 Range (m): 0.015 0.008
fa18 Gradient Magnitude (m/m): 2.636-05| 2.586-05
419 Direction (azimuth): 23 2
420 RA2: 0.92 0.97
421 p-Value: 0.0063] 0.0050
422 Statistically Significant?: Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 162 OF 258
: THE 200 EAST AREA UNCONFINED AQUIFER

1 8 C D E F G | H T I ] I ] o T T
425 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
426 Well Name D::;“rl::::;n Mf:;l"::r'::;h D':; MP-RP [ New RP & Gyro New RP, Gyro Ist 2nd 3d ath Sth
427 Correction Correction & BP Iteration | lteration | lteration | Reration | Iteration
428[299-E27-17 | 5/25/201110:36 72.665 TOPP | 0.004 121.828 121821 0.0006] -0.0002] -0.0001
429(299-£27-18 | 5/25/2011 10:58 77.429] TOPP | 0.005 121,827 121.822| 0.0002] -0.0001] -0.0001
430(299-E27-8 5/25/2011 10:29 73.697| TOPP | 0.012 121.826 121818 -0.0024
431/299-€27-9 5/25/2011 10:18 71.060| TOPP | 0.012 121.833 121.821] o0.001a] 00001 0.0001
432(299-€33-14 | 5/25/201111:09 68.802] TOPP | 0.005 121.825 121.817| -0.0002] o0.0000] 0.0001
433[299-€3337 | 5/25/201110:52 78.326] TOPP | 0.004 121.828 121.822] 0.0000] 0.0000] 0.0001
434[299-£34-10 | 5/25/201110:46 74.213] Toep | 0.004 121.825 121.821] 0.0006 0.0003
435(299-E34-9 5/25/2011 11:04 70.851] TOPP | 0.004 121.826 121.818] -0.0001] -0.0002] -0.0001
1436 Range (m): 0.008 0.005
437 Gradient Magnitude (m/m): 1.51E-05] 1.476-05| 1.45E-05
(a3 Direction (azimuth): 21 15 15
la39 RA2: 0.70 099 1.00
230 p-Value: 0.0503] 0.0001] 0.0001
441 Statistically Significant?: No Yes Yes
aa2
243
444 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
435 wellname | B M| ooy | Me-ae [ NewRP&Gyro | NewRP, Gyro Lt | 2nd | 3rd | 4&n | S5k
446 Correction Correction & BP Iteration | Rteration | Iteration | fteration | teration
247[299-E27-17 | 6/20/2011 10:31 72.684| TOPP | 0.004 121.809 121813 0.0203
448(293-€27-18 | 6/20/2011 10:51 77.437] TOPP | 0.005 121.819 121.822] o0.0047] o00082] -0.0029] -0.0037
449|2995-£27-8 6/20/2011 10:25 73.771| TOPP | 0.012 121.752 121.757| -0.0192| -0.0079| -0.0029] -0.0009
450(299-£27-9 NM Nm| TOPP | 0.012 NM NM
451(299-€33-14 6/20/2011 9:11 68.815| TOPP | 0.005 121.812 121.816| -0.0063| -0.0075| -0.0076| -0.0016
452[299€33-37 | 6/20/201110:47 78.333| 1OPP | 0.004 121.821 121.823] 00111 -0.0111
453(299-E34-10 | 6/20/2011 10:37 74.221] TOPP | 0.004 121.817 121820 0.0072] 0.0107] 00048 0.0062
454[299-E34-9 6/20/2011 10:40 70.865| TOPP | 0.004 121.812 121.816] 00051 00076 0.0087
455 Range (m): 0.069 0.066
456 Gradient Magnitude (m/m): 1.14E-04| 1.31FE-04| 1.98E-04| 2.186-04
457 Direction (azimuth): 60 63 54 51
[a58 RA2: 0.68 0.85 0.94 0.98
[as9 p-Value: 0.101a] 00558 00567| 0.1370
(260 Statistically Significant?: No No No No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 163 OF 258
’ THE 200 EAST AREA UNCONFINED AQUIFER

| B c D E F G ] H T [ T AT [
463 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
368 wellname | e M::’x::::“;ﬂ‘ oo | PP [ NewRPEGyro | NewRP, Gyro st | 2nd | 3d | &h | s
465 Correction Correction & BP Iteration | Iteration | Iteration | [teration | Iteration
466]299-£27-17 7/14/2011 9:58 72.689| TOPP | 0.004 121.804 121.806 -0.0063
467(299-€27-18 | 7/14/201110:20 77.443| TOPP | 0.005 121.813 121.815| 0.0005] -0.0005| -0.0006| -0.0004
468(299-£27-8 7/14/2011 9:52 73.713| TOPP | 0.012 121.810 121813 00011 -0.0004| -0.0003| -0.0001
469(299-£27-9 7/14/2011 9:41 71.082| TOPP | 0.012 121.811 121812 0.0014] -0.0003| 00001 0.0002
470(299-E33-14 | 7/14/201111:15 68.821| TOPP | 0.005 121.806 121807 -0.0026] -0.0026| -0.0002| 0.0000
471]299-€3337 | 7/14/201110:15 78.339| TOPP | 0.004 121.815 121.816] 00009 00001 00001 0.0004
472(299-£34-10 | 7/14/201110:04 74.226] TOPP | 0.004 121.812 121.814| 0.0012| 00003 0.0009
473(299-€34-9 7/14/2011 10:09 70.865 TOPP | 0.004 121.812 121.814| 0.0038 0.0034
474 Range (m): 0.011 0.010
475 Gradient Magnitude (m/m): 1.896-05| 2.01E-05| 2.68E-05| 2.66E-05
1476 Direction (azimuth): 27 2 20/ 20
477 RA2: 0.29 0.64 0.97 099
478 p-Value: 0.4189] 01306 0.0043| 00074
479 Statistically Significant?: No No Yes Yes
480
481/
482 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals {m)
483 Well Name Dr:;“;,m:;n M::’x::"z:‘p)"' D’:‘; MP-RP | New RP& Gyro | New RP, Gyro st 2nd 3rd ath Sth
484 Correction Correction & BP iteration | Iteration | Iteration | iteration | fteration
485[299-£27-17 8/15/2011 9:40 72.695| TOPP | 0.004 121.798 121.804 -0.0154
486/299-£27-18 | 8/15/2011 10:06 77.436| TOPP | 0.005 121.820 121.824] 00029 o0.0004] -0.0003] -0.0003
487|299-£27-8 8/15/2011 9:33 73.712| TOPP | 0.012 121.811 121.819] 00005 -0.0033
438{299-£27-9 8/15/2011 9:26 71.081] TOPP | 0.012 121.812 121.823| 0.0056| 0.0014] -0.0008| -0.0005
489(299-E33-14 | 8/15/201110:29 68.814| TOPP | 0.005 121.813 121818 -0.0022] -0.0023] -0.0019) -0.0005
490{299-£33-37 | 8/15/2011 10:00 78.335| TOPP | 0.004 121.819 121.823] 00009] -0.0003| -0.0010] -0.0010
491(299-£34-10 8/15/2011 9:45 74.217| TOPP | 0.004 121.821 121.825| 0.0045| 00024 00019 0.0023
492(299-£34-9 8/15/2011 10:21 70.861| TOPP | 0.004 121.816 121.823] 0.0032] 00022 0.0020
493 Range (m): 0.023 0.021
(94 Gradient Magnitude (m/m): 9.726-06| 1.196-05| 1.156-05| 1.56€-05
495 Direction (azimuth): as 2 1 12
496 RA2: 0.05 0.28 0.56) 0.77
497 p-Value: 0.8856] 05255 0.2877] 0.2258
498 Statistically Significant?: No No No No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont’d.)




ECF-200E-12-0086,

CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT

REV. 0 EVALUATION STUDY FOR PAGE 164 OF 258
; THE 200 EAST AREA UNCONFINED AQUIFER

] B = D E F G e H i J% ol AF s W s ol
501 Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m)
502 Well Name D:::‘:::"P;n M:o“x::r':‘")"' D‘:; MP-RP [ New RP& Gyro | New RP, Gyro Tst 2nd 3rd ath Sth
503 Correction Correction & BP Iteration | lteration | iteration | Iteration | lteration
504(299-£27-17 9/26/2011 9:11 72.684| TOPP | 0.004 121.809 121818 -0.0095
505/299-£27-18 9/26/2011 9:31 77.430] TOPP | 0.005 121.826 121.832| o0.0028) 00013 0.0009
506|299-£27-8 9/26/2011 8:56 73.707| ToPP | 0.012 121.816 121827 0.0007 -0.0017
507]299-£27-9 9/26/2011 9:02 71.077] ToPe | 0.012 121.816 121829 00037 00011 -0.0001] 0.0000] 0.0000
508|299-£33-14 9/26/2011 9:41 68.804| TOPP | 0.005 121.823 121.830] -0.0001] -0.0001] 00001] 0.0000] -0.0001
509/299-E33-37 9/26/2011 9:35 78.327] TOPP | 0.004 121.827 121831 00006 -0.0005] -0.0005| 0.0001] 0.0000
510{299-£34-10 9/26/2011 9:17 74.214] TOPP | 0.004 121.824 121.830] 0.0010] -0.0003| -0.0006 -0.0002
511|299-€34-9 9/26/2011 9:25 70.857| TOPP | 0.004 121.820 121.830| 0.0009 0.0002] 00001 00001 0.0001
512 Range (m): 0.018 0.014
513 Gradient Magnitude (m/m): 6.99€-06| 7.206-06| 6.47E-06| 4.156-06| 4.45E-06
’E Direction (azimuth): 9 46 36 43 a2
515 RA2: 0.16 0.59 0.72 0.96 0.99
516 p-Value: 06376 0.1703] 0.1492] 00387 00742
517 Statistically Significant?: No No No Yes No
518|
519
520 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
E Well Name D::::.s‘ll‘ir::::;ﬂ Mte:swu::fl?:'e;th D:I:: MP-RP | New RP & Gyro New RP, Gyro 1st 2nd 3rd 4th Sth
522 Correction Correction & BP Iteration | lteration | lteration | iteration | lteration
523[299-€27-17 | 11/30/2011 10:17 72.689| TOPP | 0.004 121.804 121813 -0.0191
524/299-£27-18 | 11/30/2011 10:30 77.423| 10PP | 0.005 121.833 121839| 00041 0.0010] 0.0009
525[299-€27-8 | 11/30/2011 10:12 73.700] TOPP | 0.012 121.823 121834 00038 -0.0009] -0.0008
526]299-£27-9 11/30/2011 9:01 71.077] Tope | 0.012 121.816 121.834] 0.0056] 0.0005] 0.0006
527|299-33-14 | 11/30/201110:41 68.801| TOPP | 0.005 121.826 121835 -0.0008| -0.0008] 0.0002
528|299-£33-37 | 11/30/2011 10:26 78321| ToPP | 0.004 121.833 121839 0.0021] -0.0001] -0.0001
529|299-£34-10 | 11/30/201110:22 74.204| TOPP | 0.004 121.834 121836 0.0015| -0.0010| -0.0008
530{299-E34-9 | 11/30/201110:36 70.851] ToPP | 0.004 121.826 121.837] 00027 0.0014
531 Range (m): 0.030 0.026
532 Gradient Magnitude (m/m): 1.29€-05| 1.416-05] 168605
533 Direction (azimuth): 62 38 34
534 RA2: 0.12 0.80 0.91
535 p-Value: 0.7283| 0.0414] 0.029
536 Statistically Significant?: No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont’d.)
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| B C D E F G P H N
539 Hydraulic Head (m NAVDSS8) Trend-Surface Analyses Residuals (m)
540 Well Name D:::;‘:i':::;) M::z:;:rfn")"' D':; MP-RP | New RP & Gyro New RP, Gyro Tst 2nd 3d ath Sth
541 Correction Correction & BP Iteration | iteration | iteration | lteration | teration
542[299-€27-17 | 12/29/2011 10:46 72.687| TOPP | 0.004 121.806 121.816 -0.0149
543(299-€£27-18 | 12/29/201111:18 77.425] TOPP | 0.005 121.831 121.837] 0.0036] 0.0011] 0.0012] 0.0003
544(299-E27-8 | 12/29/2011 10:36 73.704| TOPP | 0.012 121.819 121.832] 0.0029] -0.0008] -0.0005] -0.0009
545(299-£27-9 | 12/29/2011 10:30 71.076| TOPP | 0.012 121.817 121.832] 0.0045] 0.000s] 0.0003] 0.0006
546(299-€33-14 | 12/29/201113:33 68.795| TOPP | 0.005 121.832 121.836] 0.0010 0.0009] -0.0001| 0.0000
547|299-£33-37 | 12/29/201111:05 78.323| TOPP | 0.004 121.831 121.836| 0.0007| -0.0010 -0.0010
548(299-£34-10 | 12/29/2011 10:52 74.207| TOPP | 0.004 121.831 121836 0.0028] 0.0008] 0.0005] 0.0000
549(299-£34-9 | 12/29/2011 10:57 70.853| TOPP | 0.004 121.824 121.833] -0.0005 -0.0015
550 Range (m): 0.026) 0.021
551 Gradient Magnitude (m/m): 1.076-05| 1.096-05| 8.52E-06] 1.28E-05
552 Direction (azimuth): 71 a7 58 49
553 RA2: 0.17 0.75 0.86 0.95
554 p-Value: 0.6306] 00612 00537 0.0542
555 Statistically Significant?: No No No No
556
557
558 Hydraulic Head (m NAVDSS8) Trend-Surface Analyses Residuals (m)
555 Well Name D::;“;i':f;‘;" Mf:‘x;::ﬁ:“’)d‘ o'::c MP-RP | New RP&Gyro | New RP, Gyro Tet nd 3rd ah Sth
560 Correction Correction & BP Iteration | Iteration | Iteration | lteration | Iteration
561[299-€27-17 | 1/25/201210:36 72.700| TOPP | 0.004 121.793 121.806 -0.0446
562[299-£27-18 | 1/25/2012 10:56 77.431] TOPP | 0.005 121.825 121.834] 0.0079] 0.0006] -0.0058] -0.0063] 0.0008
563(299-£27-8 1/25/2012 10:29 73.702| ToPP | 0.012 121.821 121838 -0.0224 -0.0335
564/299-£27-9 1/25/2012 9:01 71.009| TOPP | 0.012 121.884 121.910] 0.0346| 0.0225[ -0.0009] 0.0029] 0.0001
565(299-E33-14 | 1/25/2012 11:09 68.801| TOPP | 0.005 121.826 121.838| -0.0194| -0.0194] -0.0153| 0.0006] 0.0003
566/299-£33-37 | 1/25/2012 10:50 78.333] ToPP | 0.004 121.821 121.829| 00140 00088 0.0083 0.0082
567(299-£34-10 | 1/25/2012 10:42 74.204| TOPP | 0.004 121.834 121.841] o0.0018] -0.0041] -0.0096| -0.0055| -0.0013
568|299-£34-9 1/25/2012 11:04 70.806/ TOPP | 0.004 121.871 121886 00281 00252 0.0233
569 Range (m}): 0.091 0.104
570 Gradient Magnitude (m/m): 1.696-04] 1.636-04| 1.786-04| 1.406-04 1.74E-04
571 Direction (azimuth): 215 219 227 237 232
572 RA2: 035 0.53 0.83 0.97 1.00
E p-Value: 0.3417| 0.2172] 007271 00322 0.0251
574 Statistically Significant?: No No No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)
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] B C D E F G ] H TR o T I e
577 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals (m)
578 Well Name M”:;’::m;;n M::’x;:ftn")"' D’:; MP-RP| New RP& Gyro | New RP, Gyro Bt 2nd 3rd ath Sth
579 Correction Correction & BP fteration | Iteration | Iteration | lteration | Iteration
580[299-E27-17 | 2/28/201211:12 72670 TOPP | 0.004 121.823 121.817| -0.0030| -0.0027 -0.0008
581/299-E27-18 | 2/28/201211:30 77.431| ToPP | 0.005 121.825 121.822] 00010 o0.0008] 0.0006] 0.0004
582(299-£27-8 2/28/201211:05 73699 TOPP | 0.012 121.824 121817 -0.0026] -0.0025 0.0006] 0.0001
583(299-£27-9 2/28/2012 8:33 71.063| Tope | 0.012 121.830 121.822] 00031 0.0035
584(299-€33-14 | 2/28/201211:44 68.803| TOPP | 0.005 121.824 121.817] -00023| 0.0002] 0.0002] 0.0002
585(299-€33-37 | 2/28/201211:24 78329| TOPP | 0.004 121.825 121.823] 00015] 0.0015] 0.0000{ 0.0000
586/299-634-10 | 2/28/201211:18 74.216| TOPP | 0.004 121.822 121.819] -0.0014] -0.0008] -0.0005| -0.0007
587/299-£34-9 2/28/2012 11:37 70.848| TOPP | 0.004 121.829 121823 0.0036
588 Range (m): 0.008 0.006
589 Gradient Magnitude (m/m): 8.156-06| 1.536-05| 2.486-05| 2.406-05
590 Direction (azimuth): 2 3 35 E7)
591 RA2: 0.10 0.35 0.95 098
(592 p-Value: 0.7591| 04262 00098 00216
593 Statistically Significant?: No No Yes Yes
594
595
596 Hydraulic Head (m NAVDSS) Trend-Surface Analyses Residuals (m)
597 wellName | 8 ) Mo | e | MPe [ WewRP & GYro | Wew P, Gyro I | 2nd | 3d | ah | S
598 Correction Correction & BP fteration | Rteration | iteration | iteration | lteration
599(299-£27-17 4/18/2012 9:00 72.701| TOPP | 0.004 121.792 121.790| -0.0288 -0.0092
600(299-£27-18 4/18/2012 9:11 77.450| TOPP | 0.005 121.806 121.805] 00050| 0.0027] 00011] 0.0016
601/299-£27-8 4/18/2012 8:53 73.720] TOPP | 0.012 121.803 121801] 00203 0.0042] -0.0009] -0.0005
602(299-€27-9 4/18/2012 9:35 71008 TOPP | 0.012 121.885 121.881 0.0390
603|299-€33-14 4/18/2012 9:22 68.820] TOPP | 0.005 121.807 121.805| 00032[ -0.0004] -0.0002] 0.0001
604[299-£33-37 4/18/2012 9:08 78.350] TOPP | 0.004 121.804 121.803] 00149 -0.0018| -0.0018] -0.0012
605(299-£34-10 4/18/2012 9:04 74.230| TOPP | 0.004 121.808 121.806| 0.0012] 0.0037 00021
606/299-£34-9 4/18/2012 9:17 70.871] TOPP | 0.004 121.806 121.804| -0.0051] 0.0008] -0.0003] 0.0000
607 Range (m): 0.093 0.091
608 Gradient Magnitude (m/m): 9.416-05| 1.256-05| 4.326-06] 4.03E-06
(609 Direction (azimuth): 233 82 87 %9
(610 RA2: 0.38 0.30 0.40 0.60
611 p-Value: 0.3004] 0.4855] 04665 03972
(612 Statistically Significant?: No No No No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)
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| B C D E F G { H i =5 ] axl ] an Ll
615 Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m)
616 Well Name D:::‘:;’,:::::;n M:::‘I::rﬁ")th D':; MP-RP [ New RP & Gyro | New RP, Gyro Ist nd 3d ath Sth
617 Correction Correction & BP Iteration | iteration | iteration [ Iteration | iteration
618|299-€27-17 5/15/2012 11:15 72.687| TOPP | 0.004 121.806 121.805( -0.0018| -0.0014 -0.0012
619|299-£27-18 5/15/2012 10:42 77.446] TOPP | 0.005 121810 121.809 0.0004 0.0003 0.0006 0.0004
620|299-E27-8 5/15/2012 11:20 73.715| TOPP { 0.012 121.808 121.806 0.0001 0.0004 0.0006( -0.0001
621|299-£27-9 NM NM| TOPP | 0.012 NM NM
622|299-£33-14 5/15/2012 11:06 68.818| TOPP | 0.005 121.808 121.805| -0.0018) -0.0002| 0.0001] 0.0000
623|299-E33-37 5/15/2012 10:32 78.343| TOPP | 0.004 121811 121.808| -0.0005| -0.0007| -0.0002| -0.0003
624|299-E34-10 5/15/2012 10:54 74.228| TOPP | 0.004 121.810 121.809 0.0012 0.0016
625(299-£34-9 5/15/2012 10:59 70.865| TOPP | 0.004 121.812 121.809 0.0024
1626 Range (m}: 0.006 0.004
627 Gradient Magnitude (m/m): 1.16E-05| 1.68E-05| 1.64E-05| 1.54E-05
(628 Direction (azimuth): 39 33 32 30
(629 RA2: 0.40 0.74 0.87 0.98
E p-Value: 0.3561 0.1339| 0.1312] 0.1430
631 Statistically Significant?: No No No No
632
633
634 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals {(m)
635 Well Name D:::;‘:::‘e“‘::;n Mf:::::f::“;“‘ D':':_ MP-RP | NewRP & Gyro | New RP, Gyro Tst nd 3rd ath Sth
636 Correction Correction & BP Iteration | teration | iteration | iteration | [teration
637{299-£27-17 6/14/2012 13:03 72.701| TOPP | 0.004 121.792 121.791| -0.0044| -00118 -0.0168
638(299-£27-18 6/14/2012 12:56 77.462| TOPP | 0.005 121.794 121.794 0.0109 0.0147 o.oo7o| 0.0037' 0.0056
639(299-E27-8 6/14/2012 11:59 73.726| TOPP | 0.012 121.797 121.797 0.0188 0.0158 0.0125 0.0079
640|299-£27-9 6/14/2012 11:54 71.095| TOPP | 0.012 121.798 121.793 0.0086] -0.0006| -0.0023| -0.0072| -0.0013
641|299-£33-14 6/14/2012 13:09 68.631f TOPP | 0.005 121.996 121994, 0.0706| 0.0098| 0.0022 0.0008( 0.0005
642(299-£33-37 6/14/2012 12:51 78.350| TOPP | 0.004 121.804 121,802 0.0055 0.0068| -0.0025| -0.0052| -0.0047
643|299-£34-10 6/14/2012 12:44 74.241| TOPP | 0.004 121.797 121.798 -0.0208 -0.0347
644|299-E34-9 6/14/2012 13:14 70.880| TOPP | 0.004 121.797 121.79%6 -0.0892
645 Range (m): 0.204 0.203
646 Gradient Magnitude (m/m): 3.48E-04| 5.28E-04| 5.1BE-04| 5.16E-04| 5.15£-04
647 Direction (azimuth): 188 190 189 189 188
ﬂ RA2: 0.59 054 0.98 1.00 1.00
1649 p-Vaiue: 0.1046 0.0033 0.0013| 0.00S0| 0.0433
650 Statistically Significant?: No Yes Yes Yes| Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)
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] B ¢ D E 3 G i H [ » | ®x | v | wm
653 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals {m)
652 wellName | e M::;';::'T:;“' oy |MPRP [ NewRPEGYO | NewRP, Gyro Tt | 2d | 3d | #h | St
655 Correction Correction & BP Iteration | lteration | Iteration | Iteration | Iteration
656[299-€27-17 7/30/2012 8:58 72.705| TOPP | 0.004 121.788 121.790 -0.0091
657|299-€27-18 7/30/2012 8:47 77.453| TOPP | 0.005 121.803 121.804] 00026/ 00011 0.0011
658(299-£27-8 7/30/2012 9:04 73.727| ToPP | 0.012 121.796 121799 0.0013] -0.0010] -0.0009[ -0.0007
659/299-£27-9 7/30/2012 9:20 71.098] ToOPP | 0.012 121.795 121798 00027 00002] o0.0004] 0.0004
660|299-£33-14 7/30/2012 8:13 68.829| TOPP | 0.005 121.798 121.800| -0.0003| -0.0009] 0.0000] -0.0002
661|299-£33-37 7/30/2012 8:23 78.353] TOPP | 0.004 121.801 121.803| 0.0002] -0.0008] -0.0008] -0.0001
662(299-£34-10 7/30/2012 8:39 74.236| TOPP | 0.004 121.802 121.802] 00013 00001 00003 0.0006
663(299-£34-9 7/30/2012 8:30 70.878| TOPP | 0.004 121.799 121802 00019 0.0013
664 Range (m): 0.015 0.014
665 Gradient Magnitude (m/m): 1.186-05| 1.26€-05| 1.50€-05| 1.22£-05
666 Direction (azimuth): 51 39 35 36
667 RA2: 0.23 0.76 0.87 092
668 p-Value: 05279 00569| 0.0479| 0.0844
665 Statistically Significant?: No No Yes No
670
671
672 Hydraulic Head (m NAVDS88) Trend-Surface Analyses Residuals (m)
673 Well Name D:::;‘:::f:;n Mf:“:::f:“’)u’ ooy | MP-P | NewRP&Gyro [ New RP, Gvro Tt | 2nd | 3d | #h | So
674 Correction Correction & BP Iteration | Iteration | lteration | iteration | Iteration
675]299-€27-17 NM NM| TOPP | 0.004 NM NM
676(299-£27-18 8/20/2012 8:23 77.453] 10PP | 0.005 121.803 121.806] 0.0005| 0.0004
677(299-£27-8 8/20/2012 8:57 73.728| TOPP | 0.012 121.795 121.802| 00006 0.0007
678[299-€27-9 8/20/2012 9:12 71.102| TOPP | 0.012 121.791 121.799] -0.0006] -0.0004
679(299-€33-14 8/20/2012 8:01 68.829| TOPP | 0.005 121.798 121802 -0.0008] 0.0003
680]299-£33-37 NM nM| ToPP | 0.004 NM NM
681/299-£34-10 8/20/2012 8:40 74.237| T0PP | 0.004 121.801 121803 -0.0012] -0.0010
682(299-£34-9 8/20/2012 8:31 70.878| TOPP | 0.004 121.799 121.804  0.0016
683 Range (m): 0.012 0.007
(684 Gradient Magnitude (m/m): 1.82E05| 2.11E05
685 Direction (azimuth): 39 35
686 RA2: 0.80 093
687 p-Value: 0.0907| 00738
688 Statistically Significant?: No No

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)
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j THE 200 EAST AREA UNCONFINED AQUIFER
I B C D 3 F G [ H T T T A
691 Hydraulic Head (m NAVDS8) Trend-Surface Analyses Residuals {m)
@ Well Name D:tﬂ:;s\::‘em::;" M::i:;::r[::“;th Dh::c MP-RP [ New RP & Gyro New RP, Gyro st 2nd 3rd ath Sth
693 Correction Correction & BP iteration | iteration | iteration | fteration | (teration
694(299-£27-17 9/11/2012 8:08 72.718| TOPP | 0.004 121.775 121.787 -0.0160
695(299-£27-18 9/11/2012 7:56 77.455| TOPP | 0.005 121.801 121.809| 0.0026/ 0.0000{ 0.0003
696(299-£27-8 9/11/2012 8:16| 73.734| TOPP | 0.012 121.789 121.804( 0.0033( -0.0007| -0.0005
697|299-£27-9 9/11/2012 8:28 71.113| TOPP | 0.012 121.780) 121.803{ 0.0044| 0.0001| 0.0002
698(299-£33-14 9/11/2012 7:20 68.833| TOPP | 0.005 121.794 121.806] -0.0008| -0.0008| -0.0006
699|299-£33-37 9/11/2012 7:47 78.352 TOPP | 0.004 121.802 121.810( 0.0013| -0.0005( -0.0002
700(299-E34-10 9/11/2012 7:36 74.236| TOPP | 0.004 121.802 121.809( 0.0033 0.0012
701(299-E349 9/11/2012 7:28 70.883| TOPP | 0.004 121.794 121.807( 0.0018| 0.0007( 0.0009
1702 Range (m): 0.027 0.023
1703 Gradient Magnitude {(m/m): 1.636-05| 1.736-05| 1.66E-05
|704 Direction (azimuth): 58 42 42
705 RA2: 0.21 0.92 0.96
706 p-Value: 05634 0.0061] 0.0091
707 Statistically Significant?: No Yes Yes

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.)
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Appendix F

Hydraulic Head Calculations and Trend-Surface Analysis Results for LERF

Three spreadsheets are presented in this appendix for LERF: one with well characteristics, one showing
the determination of gyroscope correction coefficients, and one with the hydraulic head calculations
and trend-surface analysis results that includes normalization of the measurements to a constant
barometric pressure. Well characteristics are shown on the ‘Wells’ spreadsheet in Figure F-1. This
spreadsheet lists, for each well, the default MP — RP values, horizontal coordinates, old reference point
elevations, new reference point elevations resulting from the resurveys, and gyroscope correction
coefficients. No formulas are used on this sheet.

The graphing feature of Microsoft Excel was used to determine the gyroscope correction coefficients for
the LERF wells. For each well, the measured depth to water in meters was plotted against the difference
between the measured depth to water and the true vertical depth to water in feet (using an x-y scatter plot)
for the lowermost gyroscope depth stations bracketing the water level. Then, the trend line feature of
Excel was used to add a third degree polynomial trend line to the plots. The equation of the trend line was
displayed on the chart, and the coefficients were copied from this equation into the spreadsheet.

Figure F-2 shows the gyroscope data used, graphs of the data, the fitted equations, and the coefficients for
each well.

Figure F-3 shows a portion of the spreadsheet, with formulas displayed, that was used to calculate the
hydraulic head values and display the trend-surface analysis results. The water-level measurements are in
columns C through F (measurement date & time, depth to water, measurement point description, and

MP — RP). In column G, the hydraulic head values are calculated (Equation 1) using the new reference
point elevations and correcting for borehole deviation. The reference point elevations for each well are
obtained from the “Wells” sheet (Figure F-1) using the “VLOOKUP” function. This function matches the
well name in column B to the well names in the first column of the specified array on the “Wells” sheet
(B6 to 09) and returns a value from the specified column of the array (column 9 for the new reference
point values) in the same row as the matched well name. The gyroscope correction coefficients were also
obtained using the “VLOOKUP” function in the same manner. In column H, the hydraulic head values
normalized to a constant barometric pressure are displayed. This normalization was performed in

a separate spreadsheet (see Appendix G for an example) and the results were copied into this spreadsheet.

Once the hydraulic heads were calculated, they were copied into the trend-surface analysis spreadsheet
(Appendix B) along with the horizontal coordinates for the wells, and the trend-surface results were then
copied into this sheet (rows 480 through 484 in Figure F-3). Figure F-4 lists the entire spreadsheet with all
of the water-level measurements collected for this study and the results of the hydraulic head calculations
(normalized to a constant barometric pressure) and trend-surface analyses.
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A | Y E F G H 1 J K L 14 N ")
1 [200 East Area Low Gradient Evaluation Study
2 |LERF Well Information (Wells worksheet)
3
4 Well Name | MP Desc. | MP-RP (m) Horizontal Coordinates {(m NADS3) Old RP Elev (m NAVDES) New RP Elev (m NAVDES) Gyro Correction Coefficients
5 East (m) North {m) Source Value Source Value Source a Q a ca
6 299-£26-10 TOPP 0.006 S$75588.999 | 137023.454 USACE 184.420 USACE 184 418 Fluor -3.44490E-05 | 5.67000£-03 | -3.11440€-01 | 5.68870£+00
7 299-£26-14 TOPP 0.007 $75786.450 | 137264.500 Fluor 183.221 Fluor 183.224 Fluor 0.00000£+00 | 0.00000£+00 | 0.00000€+00 | -2.00000€-02
8 299-£26-77 TOPP 0.010 575579.030 | 137129.970 Fluor 184.771 Fluor 184.772 Fluor 1.32610E-05 | -2.75820€-03 | 1.49520£-01 | -2.63990€+00
9 299-£26-79 TOPP 0.010 $75827.880 | 137051.500 Fluor 183.114 Fluor 183.115 Fluor -7.35720€-06 | 5.38200€-04 | -S.S5010€-02 | 1.56000E+00
10
11 TOPP = Top of Pump Plate
12 TOC = Top of Casing
13 TOT = Top of Discharge Tee

Figure F-1. Spreadsheet of Well Information for LERF (i.e., “Wells” sheet)
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CALCULATIONS IN SUPPORT OF THE LOW
ECF 2%%513 0086, | \;yDRAULIC GRADIENT EVALUATION STUDY FOR PAG%QZ 20F
3 THE 200 EAST AREA UNCONFINED AQUIFER
B C D 3 F G H ] J

5 Weasured | WMeasured | True Vertical Fified Coeficients
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38 Well |_Depth(t) | Depth (m) Depth (ft) Difference () A B © 0]
39 200 60.96 199.98| -0.02] 0.0000E+00] 0.0000E+00] 0. +00| 2. -02
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Figure F-2. Determination of Gyroscopic Correction Coefficients for the LERF Wells
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B C D F G H i J
69 Wieasured | Weaswed | Trievemical | Filed Coslicionts
501 Well E ! E!i i Difference (ft) )
71 160 48758“ 159.63 -0.37| 1.3261E-05] -2.7' 1. -01]-2. +00
72 180 54.864 179.45| -0.55
73 200 60.96 199.23| -0.77
74 220 67.056 218.98 -1.02
75 225 68.58| 223.92 -1.08
76 [
77
78]
9]
80
81
& g02
B4
| 85 | 3‘-0.4
86
87
. 1.
| B9 >
%0
5 £o
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Figure F-2. Determination of Gyroscopic Correction Coefficients for the LERF Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
ECF'ZOROEVE'1§'°°86' EVALUATION STUDY FOR PAGE 174 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER
: B c D E F G [ H
472 Measurement Hydraulic Head (m NAVDS8)
Measured Depth

% WO . D’T:S‘TT)‘"' wiriy | T | MR New RP & Gyro Correction New RP, Gyro Correction & BP Adjustment
=ROUND{VLOOKUP{$B475, Wells|SB$6:50$9,9){$D475-
$FA75+{VLOOKUP($BA7S,Wells!$BS$6:5059,11)*($D475)3+VLOOKUP(S
B475,WellsI$B$6:50%$9,12)*($D475)* 24 VLOOKUP($B475, WellsI$BS$6:50

475|299-£26-10 TOPP (0,006  [$9,13)*($D475)+VLOOKUP{$B4A75, WellsI$BS6:$059,14))*0.3048),3) 121838
=ROUND(VLOOKUP{$8476, WellsISBS$6:50$9,9)-{5D476-
$F476+(VLOOKUP(SB476, Wells|$BS6:5059,11)*($D476)3+VLOOKUP{$
B476,WellsI$B$6:50$9,12)*($D476)*2+VLOOKUP{$B476,Wells!$B$6:50

476(299-£26-14 TOPP [0.007  [$9,13)*{$D476)+VLOOKUP{$BA76, Wells|$BS6:5059,14))*0.3048),3) 121911
=ROUND(VLOOKUP{$8477,WellsISB$6:50$9,9)-{$D477-
$F477+(VLOOKUP(SB477, Wells1$BS6:$059,11)* ($D477}A3+VLOOKUP{S
B477,Wells|$856:5059,12)* ($D477)*2+VLOOKUP($B477, Wells!$SBS6:50

477|299-€26-77 TOPP [0.01  [$9,13)*($D477)+VLOOKUP{$BA77, WellsiSB$6:5059,14))*0.3048),3) 121.844
=ROUND{VLOOKUP($B478, Wells!$B8$6:5059,9)-{$D478-
SF478+(VLOOKUP($BA78, WellsI$BS$6:5059,11)*($D478)*3+VLOOKUP(S
B478,Wells1$BS$6:50$9,12)* ($D478)* 24VLOOKUP($B478, Wells!$B$6:50

478(299-€26-79 TOPP [0.01  [$9,13)%(SD478)+VLOOKUP($B478, Wells1$8$6:5059,14))*0.3048), 3) 121.847

479 Range (m): =MAX(G475:G478)-MIN{GA75:G478) =MAX({H475:H478)-MIN(H475:H478}

480 Gradient Magnitude (m/m):

(481 Direction (azimuth):

E RA2:

483 p-Value:

484 Statistically Significant?:

Figure F-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF with Formulas Displayed




CALCULATIONS IN SUPPORT OF THE LOW
ECF-20012-0088, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 1750F
) THE 200 EAST AREA UNCONFINED AQUIFER
A | B [ € | D E F G H

1 |200 East Area Low Gradient Evaluation Study

2 |LERF Hydraulic Head Calculations and Trend-Surface Analysis Resuits

3 Outlier removed

4

5

6

7 Hydraulic Head (m NAVDSE)

8 Wall Mape: || Wiossorenent | Messwred DEpt| Lo | Lginn | Haw e imn e KF, Sy Conmstion

Date & Time (PST) | to Water (m) a X

9 Correction & BP Adjustment

10 299-£26-10 11/26/2008 8:52 62.643| TOPP | 0.006 121.793 121.797
11 299-E26-77 11/26/2008 8:41 63.054| TOPP | 0.010 121,988 121990
12 299-£26-79 11/26/2008 8:45 61.618| TOPP | 0.010 121976 121978
13 Range (m): 0.195 0.193
14 Gradient Magnitude (m/m}):

15 Direction {azimuth):

16 RA2:

17 p-Value:

18 Statistically Significant?:

19

20

21
22 Hydraulic Head {m NAVD88)

23 well Name D::;’;’x‘(’:;n M::x;:::"’)th MP |MP-RP | New RP & Gyro |New RP, Gyro Correction
24 Correction & BP Adjustment

25 299-£26-10 2/23/2009 9:55 62.477| TOPP | 0.006 121.959 121,952
26 299-£26-77 2/23/2009 9:31 63.082| TOPP | 0.010 121.961 121.960
27 299-E26-79 2/23/2009 9:40 61.612| TOPP | 0.010 121.982 121.978
28 Range (m): 0.023 0.026
29 Gradient Magnitude {(m/m):

30 Direction (azimuth):

31 RA2:

32 p-Value:

33 Statistically Significant?:

34

35

36

37 Hydraulic Head (m NAVDSS)

38 well Name D::;s:“:::::;n M::s\;::ro(em;;th MP | MP-RP | New RP & Gyro |New RP, Gyro Correction
39 Correction & BP Adjustment
40 299-£26-10 3/24/20099:13 62.502| TOPP | 0.006 121.934 121.945
41 299-E26-77 3/24/2009 9:31 63.087| TOPP | 0.010 121.956 121.961
42 299-E26-79 3/24/2009 9:34 61.647| TOC | 0.000 121.937 121.946
43 Range (m}): 0.022 0.016
44 Gradient Magnitude (m/m): 1.50€-04
45 Direction (azimuth): 175
46 RA2:
47 p-Value:
48 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008,12-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR di e
j THE 200 EAST AREA UNCONFINED AQUIFER
| B C D E r G l 7

52 Hydraulic Head (m NAVDES8)
E Well Name Dr::‘s:_:::::;n Mte:w::r[:‘en;;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction

54 Correction & BP Adjustment

55 (299-E26-10 4/30/2009 8:28 62.495| TOPP | 0.006 121.941 121.948

56 (299-E26-77 4/30/2009 8:13 63.095| TOPP | 0.010 121.948 121.951

57 |299-E26-79 4/30/2009 8:21 61.655| TOPP | 0.010 121.939 121.944
| 58 Range {m): 0.009 0.007
|59 Gradient Magnitude (m/m): 3.30E-05
| 60 Direction (azimuth): 143
61 RA2:
| 62 p-Value:

63 Statistically Significant?:

64

65

66

67 Hydraulic Head (m NAVD88)
(68 Well Name D:::;s:{::::;r) M::z‘;::r'zfn‘;th MP |MP-RP | New RP & Gyro [New RP, Gyro Correction

69 Correction & BP Adjustment

70 (299-E26-10 5/28/2009 9:46 62.469| TOPP | 0.006 121.967 121.968

71 |299-E26-77 5/28/2009 9:32 63.077| TOPP | 0.010 121.965 121.966

72 |299-E26-79 5/28/2009 9:38 61.623| TOPP | 0.010 121971 121.972
_73_ Range (m): 0.006 0.006
|74 Gradient Magnitude {(m/m): 2.53E-05

75 Direction (azimuth): 312
76 RA2:
z p-Value:

78 Statistically Significant?:

79

80

81

82 Hydraulic Head (m NAVDS8S
83 Well Name IRASUEGER, ¢ | SOt S MP |MP-RP| New RP ‘:Gyro New (RP, Gyro Co)rrection
—— Date & Time (PST)| to Water (m) A 4

84 Correction & BP Adjustment

85 (299-E26-10 6/29/2009 8:23 62.440( TOPP | 0.006 121.996 121.996

86 (299-E26-77 6/29/2009 7:33 63.049 TOPP | 0.010 121.993 121.995

87 (299-E26-79 6/29/2009 7:42 61.602| TOC | 0.000 121.981 121.983
| 88 Range (m): 0.015 0.013
| 89 Gradient Magnitude (m/m): 5.47E-05

90 Direction (azimuth): 75
(01 RA2:
z p-Value:

93 Statistically Significant?:




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200E12-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 177 OF
THE 200 EAST AREA UNCONFINED AQUIFER

1 o C D E F G | H
LA Measurement | Measured Depth Htca iy Hiasd (o ISR -
| 98 Well Name Date & Time (PST)|  to Water (m) MP |MP-RP| New RP & Gyro |New RP, Gyro Correction
99 Correction & BP Adjustment
100(299-E26-10 7/13/2009 8:53 62.416| TOC | 0.000 122.014 122.016
101|299-E26-77 7/13/2009 10:00 63.015| TOC | 0.000 122.017 122.018
102{299-E26-79 7/13/2009 11:20 61.564| TOC | 0.000 122.018 122.018
103 Range (m): 0.004 0.002
104 Gradient Magnitude (m/m): 2.03E-05
105 Direction (azimuth): 198
R RA2:
107 p-Value:
108 Statistically Significant?:
109
110
111
112 Hydraulic Head {m NAVDS88})
E Well Name D:::;s:_:::::;ﬂ Mf:swu:::?:;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
114 Correction & BP Adjustment
115(299-E26-10 7/27/2009 8:58 62.438| TOPP | 0.006 121.998 122.003
116{299-E26-77 7/27/2009 9:14 63.039| TOPP | 0.010 122.003 122.005
117(299-E26-79 7/27/2009 9:20 61.328| TOPP | 0.010 122.259 122.261
118 Range (m): 0.261 0.258
119 Gradient Magnitude (m/m):
E Direction (azimuth):
121 RA2:
(122 p-Value:
123 Statistically Significant?:
124
125
126
127 Hydraulic Head (m NAVD88)
128 Well Name D:::;’;‘_":::::;n Mf:sw"::rmh MP |MP-RP| New RP & Gyro |New RP, Gyro Correction
129 Correction & BP Adjustment
130|299-E26-10 8/6/2009 9:15 62.429| TOPP | 0.006 122.007 122.004
131[299-E26-77 8/6/2009 9:34 63.029| TOPP | 0.010 122.013 122.010
132|299-E26-79 8/6/2009 9:46 61.581| TOPP | 0.010 122.012 122.007
133 Range (m): 0.006 0.006
134 Gradient Magnitude (m/m): 5.72E-05
E Direction (azimuth): 186
136 RA2:
137 p-Value:
138 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
FCF-2008-12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 178 OF
) THE 200 EAST AREA UNCONFINED AQUIFER
f B C D E F G | H
142 Hydraulic Head (m NAVD88)
143 well Name Dat‘:;‘;::::;n Mf:wzgr[::’;h MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
144 Correction & BP Adjustment
145{299-E26-10 9/22/2009 8:50 62.476| TOPP | 0.006 121.960 121.967
146|299-E26-77 9/22/2009 9:00 63.071| TOPP | 0.010 121971 121.977
147|299-E26-79 9/22/2009 9:06 61.633| TOPP | 0.010 121961 121.970
148 Range (m): 0.011 0.010
149 Gradient Magnitude (m/m): 9.41E-05
150 Direction (azimuth): 181
151 RAZ:
1152 p-Value:
153 Statistically Significant?:
154
155
156
157 Hydraulic Head (m NAVDS88)
158 Well Name D::::f;":::::;n Mf:’v:::r[::“’)‘h MP | MP-RP [ New RP & Gyro [New RP, Gyro Correction
159 Correction & BP Adjustment
160(299-E26-10 10/29/2009 7:40 69.423| TOPP | 0.006 115.041 115.044
161(299-E26-77 10/29/2009 7:52 63.085| TOPP | 0.010 121.958 121.961
162|299-E26-79 10/29/2009 7:56 61.654f{ TOPP | 0.010 121.940 121.944
163 Range (m): 6.917 6.917
E Gradient Magnitude (m/m):
165 Direction (azimuth):
E RAZ:
E p-Value:
168 Statistically Significant?:
169
170
171
172 Hydraulic Head (m NAVDS88)
173 well Name Dx:‘:ﬁ:;n Mte:sv::gr[:fnp)th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
174 Correction & BP Adjustment
175(299-E26-10 11/12/2009 9:01 62.494| TOPP | 0.006 121.942 121.938
176|299-E26-77 11/12/2009 9:20 63.095| TOPP | 0.010 121.948 121.946
177|299-E26-79 | 11/12/2009 10:50 61.665| TOPP | 0.010 121.930 121.926
_17_8 Range (m): 0.018 0.020
179 Gradient Magnitude (m/m): 9.09E-05
180 Direction (azimuth): 140
181 RA2:
@ p-Value:
183 - Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008.12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE179OF
THE 200 EAST AREA UNCONFINED AQUIFER
{ B C D £ F G | i
et Measurement | Measured Depth Eiemlc Huotl (5 NAVDAS] -
188 Well Name Date & Time (PST)| to Water (m) MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
189 Correction & BP Adjustment
190|299-E26-10 1/4/20109:12 62.519| TOPP | 0.006 121.917 121918
191|299-E26-77 1/4/20109:30 63.117| TOPP | 0.010 121.926 121925
192|299-E26-79 NM NM| TOPP | 0.010 NM NM
193 Range (m): 0.009 0.007
194 Gradient Magnitude (m/m):
195 Direction (azimuth):
196 RA2:
(197 p-Value:
198 Statistically Significant?:
199
200
201
202 Hydraulic Head (m NAVD88
203 Mepsramant | Measurad Depth| Lo | e [ Tiow RPY& Gyro [New (RP, Gyro Co)rrection
204 G B (1] ) Correction & BP Adjustment
205|299-E26-10 2/18/20109:10 62.540( TOPP | 0.006 121.896 121.898
206|299-E26-77 2/18/20109:22 63.138( TOPP | 0.010 121.905 121.907
207|299-E26-79 NM NM| TOPP | 0.010 NM NM
208 Range (m): 0.009 0.009
209 Gradient Magnitude (m/m):
210 Direction (azimuth):
211 RA2:
===
212 p-Value:
213 Statistically Significant?:
214
215
216
217 Hydraulic Head {m NAVD88)
E Well Name D:::;s:_:::‘::;n M::s".’::::r[:;p)th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
219 Correction & BP Adjustment
220|299-E26-10 3/10/2010 11:46 62.546( TOPP | 0.006 121.890 121.892
221|299-E26-77 3/10/2010 12:07 63.140| TOPP | 0.010 121.903 121.904
222|299-E26-79 NM NM| TOPP | 0.010 NM NM
223 Range (m): 0.013 0.012
224 Gradient Magnitude (m/m):
225 Direction (azimuth):
226 RA2:
227 p-Value:
228 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008-12-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PACE 1800F
THE 200 EAST AREA UNCONFINED AQUIFER
I B C D E F G [ H

232 Hydraulic Head (m NAVDS&8)

E Well Name D:::::;:‘:‘::;n M::z:;et:r[:'e:)th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
234 Correction & BP Adjustment
235|299-E26-10 4/28/2010 7:50 62.546| TOPP | 0.006 121.890 121.879
236|299-E26-77 4/28/2010 7:36 63.149| TOPP | 0.010 121.894 121.888
2371299-E26-79 NM NM| TOPP | 0.010 NM NM
238 Range (m): 0.004 0.009
239 Gradient Magnitude (m/m):

1240 Direction (azimuth):

241 RA2:

242 p-Value:

243 Statistically Significant?:

244

245

246

247 Hydraulic Head (m NAVD88)

28 Well Name D::':;‘:::‘:'::; 9 Mf:;:;:r[::;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
249 Correction & BP Adjustment
250(299-E26-10 5/23/2010 8:34 62.555| TOPP | 0.006 121.881 121.881
251(299-E26-77 5/23/2010 9:00 63.155| TOPP | 0.010 121.888 121.887
252(299-E26-79 NM NM| TOPP | 0.010 NM NM
253 Range (m): 0.007 0.006
[254 Gradient Magnitude (m/m):

E Direction (azimuth):

256 RAZ:

257 p-Value:

258 Statistically Significant?:

259

260

261

262 Hydraulic Head (m NAVDS8S8)

E Well Name D::::;;’:?:;ﬂ M:::;;::::em‘;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
264 Correction & BP Adjustment
265|299-E26-10 6/30/2010 9:15 62.599| TOPP | 0.006 121.837 121.841
266|299-E26-77 6/30/2010 8:40 63.146/ TOPP | 0.010 I 121.897| 121.897
267|299-E26-79 6/30/2010 8:50 61.607| TOPP | 0.010 121.986 121.986
268 Range (m): 0.149 0.145
269 Gradient Magnitude (m/m):

270 Direction (azimuth):

271 RA2:
(272 p-Value:

273 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008-12-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 1810F
' THE 200 EAST AREA UNCONFINED AQUIFER
| B C D 3 F G [ H
277 Hydraulic Head (m NAVD88)
E Well Name D:::::_:::::;n Mf:;‘;::ﬁ:’;h MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
279 Correction & BP Adjustment
280(299-E26-10 7/13/2010 11:24 62.553| TOPP | 0.006 121.883 121.889|
281|299-E26-77 7/13/2010 10:20 63.149( TOPP | 0.010 121.894 121.894
282(299-E26-79 7/13/2010 10:34 61.704| TOPP | 0.010 121.892 121.893
283 Range (m): 0.011 0.005
284 Gradient Magnitude (m/m): 4.936-05
285 Direction (azimuth): 193
286 RA2:
287 p-Value:
288 Statistically Significant?:
289
290
291
292 Hydraulic Head {(m NAVDES8)
203 Well Name D:::;‘;’_:;‘:'(’"P;n Mf:;"’;:r?em‘;"' MP |MP-RP| New RP & Gyro |New RP, Gyro Correction
294 Correction & BP Adjustment
295(299-E26-10 8/23/20109:10 62.589| TOPP | 0.006 121.847 121.865
296|299-E26-77 8/23/20109:26 63.174| TOPP | 0.010 121.870 121.876
297{299-E£26-79 8/23/20109:31 61.731| TOPP | 0.010 121.865 121.875
298 Range (m): 0.023 0.011
299 Gradient Magnitude (m/m): 1.10E-04
300 Direction (azimuth): 196
301 RA2:
302 p-Value:
303 Statistically Significant?:
304
305
306
307 Hydraulic Head (m NAVD88)
@ Well Name D::ee::'::m‘:‘(a:stﬂ M::z:;:r[::;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
309 Correction & BP Adjustment
310|299-E26-10 9/17/2010 6:28 62.560| TOPP | 0.006 121.876 121.877
311|299-E26-77 9/17/2010 6:54 63.157| TOPP | 0.010 121.886 121.886
312|299-E26-79 9/17/2010 7:02 61.715| TOPP | 0.010 121.881 121.881
313 Range (m}): 0.010 0.009
314 Gradient Magnitude (m/m): 8.54E-05
315 Direction (azimuth): 185
?ﬁ- RA2:
317 p-Value:
318 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
BCF-200y 12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 1820F
) THE 200 EAST AREA UNCONFINED AQUIFER
[ B C D E F G | H

322 Hydraulic Head (m NAVD88)

323 well Name D:::;’;‘;;em:’:;n M:::‘;::::’n‘;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
324 Correction & BP Adjustment
325(299-E26-10 1/4/2011 10:01 62.559| TOPP | 0.006 121.877 121.883
326(299-E26-77 1/4/2011 10:30 63.159| TOPP | 0.010 121.885 121.891
327(299-E26-79 1/4/2011 10:21 61.715{ TOPP | 0.010 121.881 121.891
328 Range (m): 0.008 0.008
329 Gradient Magnitude (m/m): 8.12E-05
330 Direction (azimuth): 198
E RA2:

332 p-Value:

333 Statistically Significant?:

334

335

336

337 Hydraulic Head (m NAVDSS8)

338 Well Name D:::;’;’,":‘e"“(’:;n Mf::‘;::ﬁ:’;h MP |MP-RP | New RP & Gyro | New RP, Gyro Correction
339 Correction & BP Adjustment
340(299-E26-10 2/11/2011 11:10 62.563{ TOPP | 0.006 121.873 121.864
341|299-E26-77 2/11/2011 11:46 63.155| TOPP | 0.010 121.888 121.881
342|299-£26-79 2/11/2011 11:57 61.715( TOPP | 0.010 121.881 121.870
_32 Range (m): 0.015 0.017
344 Gradient Magnitude (m/m): 1.60E-04
345 Direction (azimuth): 182
346 RA2:

347 p-Value:

348 Statistically Significant?:

349

350

351

352 Hydraulic Head (m NAVDS8S)
353 well Name D::::;’:":::;n Mf:;‘;;:f?fn";h MP |MP-RP| New RP & Gyro |New RP, Gyro Correction
354 Correction & BP Adjustment
355{299-E26-10 3/21/20117:53 62.577| TOPP | 0.006 121.859 121.850
356|299-E26-77 3/21/2011 8:06 63.162| TOC | 0.000 121.872 121.867
357|299-E26-79 3/21/2011 8:11 61.721| TOPP | 0.010 121.875 121.866
358 Range (m): 0.016 0.017
E Gradient Magnitude (m/m): 1.71E-04
1360 Direction (azimuth): 196
361 RA2:
362 p-Value:

363 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008712-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | AGE 183 OF
THE 200 EAST AREA UNCONFINED AQUIFER
| B C D E F G | H
L4 Measurement | Measured Depth o Mane {16 MAVDRE) -
’16_@_ Well Name Date & Time (PST)| to Water (m) MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
369 Correction & BP Adjustment
370|299-E26-10 4/25/2011 10:20 62.596| TOPP | 0.006 121.840 121.827
371|299-£26-77 4/25/2011 10:05 63.187| TOC | 0.000 121.847 121.841
372|299-E26-79 4/25/2011 10:10 61.739 TOPP | 0.010 121.857 121.846
373 Range (m): 0.017 0.019
374 Gradient Magnitude (m/m): 1.51€-04
E Direction {azimuth): 205
376 RA2:
377 p-Value:
378 Statistically Significant?:
379
380
381
382 Hydraulic Head {(m NAVDS88)
383 Well Name D::::;‘T':::;n M::z:;::rt‘;th MP | MP-RP [ New RP & Gyro |New RP, Gyro Correction
384 Correction & BP Adjustment
385|299-£26-10 5/25/2011 9:54 62.601| TOPP | 0.006 121.835 121.832
386|299-E26-77 5/25/2011 9:33 63.198( TOC | 0.000 121.836 121.837
387|299-E26-79 5/25/2011 9:41 61.755| TOPP | 0.010 121.842 121.844
388 Range (m): 0.007 0.012
389 Gradient Magnitude (m/m): 6.76E-05
E Direction {azimuth): 221
ﬂ RA2:
392 p-Value:
393 Statistically Significant?:
394
395
396
\ﬂ Measurement | Measured Depth pdrual: Mehd fo IR DS
L98 Well Name Date & Time (PST)| to Water (m) MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
399 Correction & BP Adjustment
400|299-E26-10 6/20/2011 9:38 61.608| TOPP | 0.006 122.826 122827
401|299-E26-77 6/20/2011 9:24 63.188| TOC | 0.000 121.846 121.846
402|299-E26-79 6/20/20119:26 61.752( TOPP | 0.010 121.845 121.845
403 Range (m): 0.981 0.982
404 Gradient Magnitude (m/m):
405 Direction (azimuth):
406 RA2:
407 p-Value:
408 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200-12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 184 OF
THE 200 EAST AREA UNCONFINED AQUIFER
1 a C D E F G | H
412 Hydraulic Head (m NAVDS8)
_4_T_3_ Well Name D::::f:_;:'em::;n M::;‘;;:ﬁ'e:;h MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
414 Correction & BP Adjustment
415|299-E26-10 7/14/2011 8:54 62.599| TOPP | 0.006 121.837 121.836
416|299-E26-77 7/14/2011 8:29 63.211 TOPP | 0.010 121.833 121.831
417(299-E26-79 7/14/2011 8:39 61.756| TOPP | 0.010 121.841 121.838
418 Range (m): 0.008 0.007
419 Gradient Magnitude (m/m): 4.77E-05
420 Direction (azimuth): 343
421 RA2:
422 p-Value:
423 Statistically Significant?:
424
425
426
427 Hydraulic Head (m NAVDS88)
428 Well Name Dah::;s;":r::‘::;ﬂ M::’w"::::fn‘;th MP |MP-RP| New RP & Gyro |New RP, Gyro Correction
429 Correction & BP Adjustment
430|299-E26-10 8/15/2011 8:47 62.611] TOPP | 0.006 121.825 121.828
431|299-E26-77 NM NM| TOPP | 0.010 NM NM
432|299-E26-79 8/15/2011 8:29 61.763| TOPP | 0.010 121.834 121.835
4_33 Range (m): 0.009 0.007
434 Gradient Magnitude (m/m):
1435 Direction (azimuth):
436 RA2:
437 p-Value:
438 Statistically Significant?:
439
440
441
442 Hydraulic Head (m NAVDSS8)
443 Well Name D:::;f%’:":?;;ﬂ Mf:a‘::fmh MP | MP-RP | New RP & Gyro |New RP, Gyro Correction
444 Correction & BP Adjustment
445|299-£26-10 9/26/2011 10:10 62.602| TOPP | 0.006 121.834 121.837
446|299-E26-77 9/26/2011 9:53 63.198| TOPP | 0.010 121.846 121.845
447|299-E26-79 9/26/2011 9:58 61.751| TOPP | 0.010 121.846 121.845
448 Range (m): 0.012 0.008
449 Gradient Magnitude (m/m): 8.12E-05
450 Direction (azimuth): 198
451 RA2:
452 p-Value:
453 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW
R 5 09% | HYDRAULIC GRADIENT EVALUATION STUDY FOR | AGE 1850F
THE 200 EAST AREA UNCONFINED AQUIFER
§ B C D E F G | H
457 Hydraulic Head {m NAVDS88)
458 well Name D::::;’;:‘:"::;n Mf:;::::::;'h MP | MP-RP | New RP & Gyro |New RP, Gyro Correction
459 Correction & BP Adjustment
460|299-E26-10 11/30/2011 9:30 62.603{ TOPP | 0.006 121.833 121.841
461|299-E26-77 11/30/2011 9:51 63.201| TOPP | 0.010 121.843 121.850
462)299-E26-79 11/30/2011 9:56 61.758| TOPP | 0.010 121.839 121.849
1463 Range (m): 0.010 0.009
464 Gradient Magnitude (m/m): 8.98E-05
465 Direction (azimuth): 195
466 RA2:
467 p-Value:
468 Statistically Significant?:
469
470
471
472 Hydraulic Head {m NAVD88)
473 Well Name D:::;s;’;:":?:; = Mf:;‘::::x:;'h MP | MP-RP [ New RP & Gyro |New RP, Gyro Correction
474 Correction & BP Adjustment
475(299-E26-10 12/29/2011 9:32 62.593| TOPP | 0.006 121.843 121.838
476|299-E26-14 12/29/2011 9:10 61.315{ TOPP | 0.007 121.922 121.911
477(299-E26-77 12/29/2011 8:46 63.194] TOPP | 0.010 121.850 121.844
478|299-E26-79 12/29/2011 8:55 61.739{ TOPP | 0.010 121.857 121.847
479 Range (m}: 0.079 0.073
480 Gradient Magnitude (m/m): 2.75E-04
481 Direction (azimuth): 195
482 RA2: 0.92
483 p-Value: 0.2858
484 Statistically Significant?: No
485
486
487
i Measurement | Measured Depth el e i DR -
489 Well Name Date & Time (PST)| to Water (m) MP |[MP-RP| New RP & Gyro |New RP, Gyro Correction
490 Correction & BP Adjustment
491/299-£26-10 1/25/2012 9:37 61.612| TOPP | 0.006 122.822 122.831
4921299-E26-14 1/25/2012 10:00 61.372| TOPP | 0.007 121.865 121.867
493|299-E26-77 1/25/2012 10:07 63.201| TOPP | 0.010 121.843 121.846
494|299-E26-79 1/25/2012 10:13 61.775| TOPP | 0.010 121.822 121.828
495 Range (m}): 1.000 1.003
496 Gradient Magnitude (m/m):
497 Direction (azimuth):
E RA2;
499 p-Value:
500 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)



CALCULATIONS IN SUPPORT OF THE LOW
ECF-200812-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 186 OF
THE 200 EAST AREA UNCONFINED AQUIFER
| o C D E F G | i

504 Hydraulic Head (m NAVD8S8)

_?E Well Name D:::;s"l"lr::::;ﬂ Mte::;:i:r[::;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
506 Correction & BP Adjustment
507(299-E26-10 2/28/2012 9:14 62.600, TOPP | 0.006 121.836 121.834
508(299-E26-14 2/28/2012 9:36 61.341| TOPP | 0.007 121.896| 121.895
509(299-E26-77 2/28/2012 9:42 63.201| TOPP | 0.010 121.843 121.843
510{299-E26-79 2/28/2012 9:48 61.762{ TOPP | 0.010 121.835 121.835
511 Range (mj): 0.061 0.061
@ Gradient Magnitude (m/m): 2.49E-04
513 Direction (azimuth): 186
514 RA2: 093
515 p-Value: 0.2670
516 Statistically Significant?: No
517

518

519

520 Hydraulic Head (m NAVDS88)

521 Well Name D:::;-ﬂ;:'z:;f) M::w;i:ﬂ;‘;‘h MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
522 Correction & BP Adjustment
523|299-E26-10 4/18/2012 8:13 62.62| TOPP | 0.006 121.816 121.816
524|299-E26-14 4/18/2012 8:28 61.35| TOPP | 0.007 121.887 121.890
525|299-£26-77 4/18/2012 8:33 63.22| TOPP | 0.010 121.824 121.824
526(299-E26-79 4/18/2012 8:38 61.78| TOPP | 0.010 121.817 121.818
527 Range {m): 0.071 0.074
1528 Gradient Magnitude (m/m): 2.98E-04
529 Direction (azimuth): 188
530 RA2: 0.91
531 p-Value: 0.2928
532 Statistically Significant?: No
533

534

535

536 Hydraulic Head (m NAVDES)

537 Well Name D::;’;’:‘em‘(’";n Mf:w:::r[:z’;h MP | MP-RP| New RP & Gyro | New RP, Gyro Correction
538 Correction & BP Adjustment
539(299-E26-10 5/15/2012 13:04 62.608| TOPP | 0.006 121.828 121.818
540|299-£26-14 5/15/2012 13:30 61.337| TOPP | 0.007 121.900 121.894
541|299-E26-77 NM NM| TOPP | 0.010 NM NM
542|299-E26-79 5/15/2012 12:53 61.759| TOPP | 0.010 121.838 121.828
543 Range (m): 0.072 0.076
544 Gradient Magnitude (m/m): 3.11E-04
1545 Direction (azimuth): 181
| 546 RA2:
ﬂ p-Value:

548 Statistically Significant?:

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200%-12-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 1870F
THE 200 EAST AREA UNCONFINED AQUIFER
| B C D E F G I b
552 Hydraulic Head {m NAVDS8)
E Well Name D:::::;;‘:?:;n Mte::::g,l?,:sth MP | MP-RP| New RP & Gyro [New RP, Gyro Correction
554 Correction & BP Adjustment
555/299-E26-10 6/14/2012 12:17 62.630| TOPP | 0.006 121.806 121.805
556|299-E26-14 NM NM| TOPP | 0.007 NM NM
557|299-E26-77 NM NM| TOPP | 0.010 NM NM
558/299-E26-79 NM NM| TOPP | 0.010 NM NM
559 Range (m): 0.000 0.000
560 Gradient Magnitude (m/m):
561 Direction (azimuth):
562 RA2:
563 p-Value:
564 Statistically Significant?:
565
566
567
568 Hydraulic Head (m NAVDSS)
569 Well Name D:::;’;‘_::"L“(’:;n Mf::::gr[z;‘;th MP |MP-RP| New RP & Gyro |New RP, Gyro Correction
570 Correction & BP Adjustment
571}299-E26-10 NM NM| TOPP | 0.006 NM NM
572|299-E26-14 7/26/2012 13:15 61.355| TOPP | 0.007 121.882 121.882
573|299-E26-77 7/26/2012 13:20 63.168| TOPP | 0.010 121.876 121.875
574|299-E26-79 7/26/2012 13:29 61.771| TOPP | 0.010 | 121.826 121.823
575 Range (m): 0.056 0.059
576 Gradient Magnitude (m/m):
577 Direction (azimuth):
578 RA2:
579 p-Value:
580 Statistically Significant?:
581
582
583
584 Hydraulic Head {m NAVDS8)
E Well Name D:::::_:;T::;n Mf:::::ﬂ::;th MP | MP-RP| New RP & Gyro |New RP, Gyro Correction
586 Correction & BP Adjustment
587|299-E26-10 8/20/2012 9:42 62.628| TOPP | 0.006 121.808 121.808
588(299-E26-14 8/20/2012 10:28 61.358| TOPP | 0.007 121.879 121.878
589|299-E26-77 8/20/2012 10:35 63.223| TOPP | 0.010 121.821 121.820
590|299-E26-79 8/20/2012 10:50 61.781| TOPP | 0.010 121.816 121.813
591 Range (m): 0.071 0.070
592 Gradient Magnitude (m/m): 2.77E-04
E Direction (azimuth): 188
594 RA2: 0.94
595 p-Value: 0.2348
596 Statistically Significant?: No

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200-12-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 138 OF
; THE 200 EAST AREA UNCONFINED AQUIFER

| B C D i F G ] H
600 Hydraulic Head (m NAVDS88)
@ Well Name D::::_‘:;;‘:T;‘;n Mf:z:;et::::)th MP |[MP-RP| New RP & Gyro |New RP, Gyro Correction
602 Correction & BP Adjustment
603(299-E£26-10 9/11/2012 8:42 62.638| TOPP | 0.006 121.798 121.809
604|299-E£26-14 9/11/2012 9:16 61.363| TOPP | 0.007 121.874 121.878
605|299-E26-77 9/11/2012 9:24 63.226| TOPP | 0.010 121.818 121.822
606(299-E26-79 9/11/2012 9:34 61.785( TOPP | 0.010 121.812 121.816
607 Range (m): 0.076 0.069
608 Gradient Magnitude (m/m): 2.69E-04
609 Direction (azimuth): 189
610 RA2: 0.95
611 p-Value: 0.2132
612 Statistically Significant?: No

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.)
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Appendix G

Spreadsheet Calculations — Normalization of the Manual
Water-Level Measurements to a Constant Barometric Pressure

This appendix documents the spreadsheets used to deconvolve barometric pressure effects from the
manual hydraulic head measurements thereby normalizing the measurements to a constant barometric
pressure. Due to the large number of calculations and the large amount of input data, all of the
spreadsheets used in this study are not included in this appendix. What is included is (1) an example
spreadsheet documenting how the deconvolution was performed, (2) all of the input data and calculation
results for the normalization of one set of measurements collected at LLWMA-1, and (3) spreadsheets
with the BRF coefficients for all of the wells in this study (charts of the BRFs were presented in
Appendix A).

Figure G-1 shows an example of the spreadsheets used for the deconvolution with formulas displayed.
This particular spreadsheet is for LLWMA-1. The barometric pressure measurements from the 200 East
Area Station #6 are listed in columns B (the date and time) and C (the barometric pressure in units of
meters of water). These values are copied from a master spreadsheet containing all of the hourly
barometric pressure measurements for each year. The data are in hourly time steps, and the change in
pressure between time steps is calculated in column D. The wells are listed in Column F and the
corresponding water-level elevations to be normalized are listed in columns G (date and time) and H (the
measured hydraulic heads in meters). The water-level measurements are copied from the hydraulic head
calculation spreadsheets for each site (e.g., for LLWMA-1, see Figure C.4 in Appendix C, columns J
and R).

The deconvolution is performed in column I (Figure G-1), in which Equation 6 from Section 3.2 is
implemented. The equations in column I are entered as array formulas, meaning that they act on many
cells in a column of data simultaneously rather than just an individual cell (to enter an array formula in
Microsoft Excel, hold down the “Ctrl” and “Shift” keys at the same time when pressing “Enter”). Each
equation in this column refers to the coefficients comprising the BRF for each well, which are listed on
the spreadsheet named “ResponseFunctions” (Figures G-3 through G-6). For instance, cell I6 in

Figure G-1 refers to “ResponseFunctions!C8:C68,” which contains the BRF coefficients for well
299-E28-1 (see Figure G-3). The formulas in column I use the MROUND, MATCH, and INDIRECT
functions to identify and refer to the appropriate array of barometric pressure changes in column D to use
in the deconvolution. MROUND rounds the date/time of the manual measurement (column G) to the
nearest hour. MATCH finds this date/time in the specified array of barometric pressure data (i.e.,
$B$6:3B$500) and returns the row number of the match relative to the first record within the array.

To convert this to a cell reference, 5 is added to the returned number (because the first record of the array
is in row 6 of the spreadsheet) and the result is concatenated (the “&” symbol) with the letter “D”
producing a cell reference in text, such as “D262”. INDIRECT converts this text argument into an actual
cell reference. Thus, the phrase “INDIRECT(“D”&(MATCH(MROUND(G6,1/24),$B$6:$B$500,1)+5))”
simply returns a cell reference (e.g., D262) to be used in the remainder of the equation. This phrase
directly returns the last element in the barometric pressure change array to be convolved with the BRF.
The first element is identified by taking the row number returned from the MATCH function and
subtracting the number of coefficients in the BRF for that well (i.e., the maximum time lag). These
values are in row 8 of the ResponseFunctions spreadsheet. Thus, the full phrase
“INDIRECT(“D”&((MATCH(MROUND(G6, 1/24),§B$6:$B$500,1)+5)-
ResponseFunctions!B8)):INDIRECT(“D”&(MATCH(MROUND(G6,1/24), $B$6:$B$500,1)+5))”
returns a reference to an array in column D, the hourly changes in barometric pressure, such as
“D202:D262.” This array is the same size as the array of BRF coefficients, and the corresponding
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elements in each array are multiplied together (by the “*” symbol) and the results summed (the SUM
function) to determine the change in water level that has occurred due to the barometric pressure changes
[this corresponds to the ‘ u(7): AB(f —7) ¢ term of Equation 6 in Section 3.2]. Because of the sign

conventions used, an increase in water level will be a value less than zero, so this result is added to the
water-level measurement in column H to remove the barometric pressure effects. The final result is then
rounded to three decimal places.

The same spreadsheet as in Figure G-1, with the input data and results displayed for the LLWMA-1
water-level measurements collected on August 29, 2008, is shown in Figure G-2. The largest BRF for an
LLWMA-1 well (i.e., the BRF with the largest number of coefficients) is for well 699-49-55A, which has
a maximum time lag of 240 hours (cell AI8 in Figure G-3). Thus, the array of barometric pressure
measurements in columns B through D in Figure G-2 must have, at a minimum, 240 records that end no
earlier than the time of the last water-level measurement collected on August 29, 2008. Because

240 hours is 10 days, at least 10 days of barometric pressure measurements are needed (from sometime on
August 19, 2008, to August 29, 2008). In practice, more than 240 records were usually copied into the
spreadsheet to make sure the start and end times needed for the convolution were fully bracketed. In
Figure G-2, 270 total barometric pressure measurement records were entered (the block from B6 to
D276). Column I contains the hydraulic heads normalized to a constant barometric pressure, which were
then copied into another spreadsheet for analysis (i.e., compare the values in columns H and I in

Figure G-2 to columns R and S of Figure C-4 [p. 7 of 25].

Figures G-3 through G-6 show the “ResponseFunctions” spreadsheets for LLWMA-1, IDF/PUREX,
LLWMA-2, and LERF, respectively. The coefficients in these spreadsheets are listed in reverse order
(i.e., with the maximum time lag first) so they will be in the proper order for multiplying with the
identified array of barometric pressure changes. This can also be seen in Equation 6, where the BRF (#)
is a direct function of 7 [i.e., u(z)] (where 7 is the time lag ranging from 0 to n, the maximum time

lag), but the argument to the barometric pressure change array (AB ) is f —7 (i.e., it basically runs from n
to zero in terms of counting elements). Thus, the first element of the BRF array is multiplied by the last
element of the barometric pressure change array, the second element of the BRF array is multiplied by the
second to last element of the barometric pressure change array, and so on.
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B C D F G H I

3 Change in Measured BP Adjusted

4 BP Station #6 | BP Station #6 Hyd Head Hyd Head

S |Date/Time (PST)| (m H20) (m H20) Well Name | Date/Time (PST) (m NAVDSS8) (m NAVDSS)
=ROUND(H6+SUM(ResponseFunctions!C8:C68*INDIRECT("D"&((MATCH(MROUND(G6,1/24),5B56:5B5500,1)+5)-

6 299-£28-1 ResponseFunctions!88)):INDIRECT("D"&(MATCH(MROUND(G6,1/24),$B$6:$8$500,1)+5))),3)
=ROUND(H7+SUM(ResponseFunctions!F8:F78*INDIRECT("D"&((MATCH(MROUND(G7,1/24),$B$6:58$500,1)+5)-

7 =C7-C6 299-€28-17 ResponseFunctions!E8)):INDIRECT("D"&(MATCH{MROUND(G7,1/24),$BS$6:58$500,1)+5))),3)
=ROUND(H8+SUM(ResponseFunctions!I8:168*INDIRECT("D"&({(MATCH(MROUND(GS, 1/24),5B$6:585500,1)+5)-

8 =C8-C7 299-£28-18 ResponseFunctions!H8)):INDIRECT("D"&(MATCH(MROUND(GS,1/24),5B$6:5B$500,1)+5))),3)
=ROUND(H9+SUM(ResponseFunctions!L8:L98*INDIRECT("D"&((MATCH(MROUND(G9,1/24),5B56:5B$500,1)+5)-

9 =C9-C8 299-£28-27 ResponseFunctions!K8)):INDIRECT("D"&(MATCH(MROUND(G9,1/24),$856:$B5500,1)+5))),3)
=ROUND(H10+SUM(ResponseFunctions!M8:M108*INDIRECT("D" &((MATCH(MROUND(G10,1/24),5856:58$500, 1)+

10 =C10-C9 299-E32-5 5)-ResponseFunctions!N8)):INDIRECT("D" & MATCH(MROUND(G10,1/24),5856:585500,1)+5}))),3)
=ROUND(H11+SUM(ResponseFunctions!R8:R98*INDIRECT("D"&((MATCH(MROUND(G11,1/24),$B$6:5B$500,1)+5)-

1 =C11-C10 299-€32-6 ResponseFunctions!Q8)):INDIRECT("D"&(MATCH(MROUND(G11,1/24),5B$6:58$500,1)+5))),3)
=ROUND(H12+SUM(ResponseFunctions!U8:U93*INDIRECT("D"&((MATCH(MROUND(G12,1/24),5B56:585500,1)+5)-

12 =C12-Ci1 299-£32-8 ResponseFunctions!T8)):INDIRECT("D"&(MATCH(MROUND(G12,1/24),5856:5B5500,1)+5))),3)
=ROUND(H13+SUM(ResponseFunctions!X8:X138*INDIRECT("D"&((MATCH(MROUND(G13,1/24),5856:585500,1)+5)-

13 =C13-C12 299-E33-28 ResponseFunctions!W8)):INDIRECT("D"&(MATCH(MROUND(G13,1/24),5B$6:58$500,1)+5))),3)
=ROUND(H14+SUM(ResponseFunctions!AA8:AA83*INDIRECT("D"&((MATCH(MROUND(G14,1/24),5856:5B5500,1)+

14 =C14-C13 299-E£33-339 5)-Responsefunctions!Z8)):INDIRECT("D" &(MATCH(MROUND(G14,1/24),5856:58$500,1)+5))).3)
=ROUND(H15+SUM(ResponseFunctions!AD8:AD138*INDIRECT("D"&((MATCH(MROUND(G15,1/24),5856:585$500,1)

15 =C15-C14 299-€33-34 +5)-ResponseFunctions!AC8)):INDIRECT("D"&(MATCH(MROUND(G15,1/24),5B$6:585500,1)+5))),3)
=ROUND(H16+SUM(Responsefunctions!AG8:AG158*INDIRECT("D"&((MATCH(MROUND(G16,1/24),5856:585500,1)

16 =C16-C15 299-£33-38 +5)-ResponseFunctions!AF8)):INDIRECT("D"&(MATCH(MROUND(G16,1/24),5B$6:$B$500,1)+5))),3)
=ROUND(H17+SUM(ResponseFunctions!AJ8:A1248*INDIRECT("D"&((MATCH(MROUND(G17,1/24),5856:5B$500,1)+

17 =C17-C16 699-49-55A S)-ResponseFunctions!Al8)):INDIRECT("D"&(MATCH(MROUND(G17,1/24),5B$6:585500,1)+5))),3)
=ROUND(H18+SUM(ResponseFunctions!AM8:AM188*INDIRECT("D"&((MATCH(MROUND(G18,1/24),5856:5B5500,1

18 =C18-C17 699-49-57A }+5)-ResponseFunctions!AL8)):INDIRECT("D"&(MATCH(MROUND(G18,1/24),5856:5B5500,1)+5))),3)
=ROUND(H19+SUM(ResponseFunctions!AP8:AP38*INDIRECT("D"&((MATCH(MROUND(G19,1/24),5856:585500,1)+

19 =C19-C18 699-50-56 5)-Responsefunctions!AO8)):INDIRECT("D" &(MATCH(MROUND(G19,1/24),5856:585500,1)+5))),3)

20 =C20-C19

21 =C21-C20

22 =C22-C21 Range:|=MAX(H6:H19)-MIN(H6:H19) [=MAX(16:119)-MIN(16:119)

23 =C23-C22 Mean:|=ROUND(AVERAGE(H6:H19),3) [=-ROUND(AVERAGE(16:119),3)

24 =C24-C23 St. Dev:|=STDEV(H6:H19) =STDEV(16:119)

Figure G-1. Example Spreadsheet of Normalization of Hydraulic Heads to a Constant Barometric Pressure for LLWMA-1 with Formulas Displayed
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CALCULATIONS IN SUPPORT OF THE LOW
ECFQ%%%%'OO%' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGFE 5133 OF
: THE 200 EAST AREA UNCONFINED AQUIFER
B c D F G H ]

3 Change in Measured BP Adjusted
4 BP Station #6 BP Station #6 Hyd Head Hyd Head
5 | Date/Time (PST) (m H20) {m H20) Well Name Date/Time (PST) (m NAVDSS) {m NAVDS8)
6 8/18/08 18:00 10.0042189 299-£28-1 8/29/2008 9:47 121.975 121.957
7 8/18/08 19:00 10.00822456 0.004005666 299-£28-17 8/29/2008 9:37 121.966 121.964
8 8/18/08 20:00 10.00307936 -0.005145208 299-£28-18 8/29/2008 10:32 121.962 121.961
9 8/18/08 21:00 10.00711955 0.004040197 299-£28-27 8/29/2008 11:10 121.965 121.964
10 8/18/08 22:00 10.00908785 0.001968301 299-E32-5 8/29/2008 10:24 121.968 121.968
11 8/18/08 23:00 10.0061872 -0.002900654 299-£32-6 8/29/2008 10:19 121.964 121.964
12 8/19/08 0:00 10.01229929 0.006112093 299-£32-8 8/29/2008 10:14 121.972 121.970
13 8/19/08 1:00 10.01599417 0.003694881 299-£33-28 8/29/2008 11:05 121.963 121.963
14 8/19/08 2:00 10.01865311 0.002658933 299-E33-339 8/29/2008 9:54 121.969 121.967
15 8/19/08 3:00 10.01899842 0.000345316 299-£33-34 8/29/2008 10:09 121972 121.968
16 8/19/08 4:00 10.02134657 0.002348149 299-£33-38 8/29/2008 10:02 121.967 121.966
17 8/19/08 5:00 10.02376378 0.002417212 699-49-55A 8/29/2008 10:52 121.988 121.985
18 8/19/08 6:00 10.02773492 0.003971134 699-49-57A 8/29/2008 10:43 121.975 121.971
19 8/19/08 7:00 10.03239668 0.004661766 699-50-56 8/29/2008 10:57 121,987 121.980|
20 8/19/08 8:00 10.03422686 0.001830175
21 8/19/08 9:00 10.0328456 -0.001381264
22 8/19/08 10:00 10.03177512 40.00107048 Range: 0.026 0.028
23 8/19/08 11:00 10.0293579 -0.002417212 Mean: 121.971 121.968
24 8/19/08 12:00 10.0247652 -0.004592703 St. Dev: 0.008147338 0.007300459
25 8/19/08 13:00 10.01965452 -0.005110677
26 8/19/08 14:00 10.014164 -0.005490524
27 8/19/08 15:00 10.00736127 -0.006802725
28 8/19/08 16:00 10.00698143 -0.000379848
29 8/19/08 17:00 10.00977849 0.00279706
30 8/19/08 18:00 10.00870801 -0.00107048
31 8/19/08 19:00 10.01008927 0.001381264
32 8/19/08 20.00 10.00995114 -.000138126
33 8/19/08 21:00 10.0135079 0.003556755
34 8/19/08 22:00 10.0120921 -0.001415796
35 8/19/08 23:00 10.01115975 -0.000932353
36 8/20/08 0:00 10.00646345 -0.004696298
37 8/20/08 1:00 9.999246349 -0.007217104
38 8/20/08 2:00 9.995620531 -0.003625818
39 8/20/08 3:00 9.998970096 0.003349565
40 8/20/08 4:00 9.993099724 -0.005870372
41 8/20/08 5:00 9.990371728 -0.002727996
42 8/20/08 6:00 9.99323785 0.002866123
43 8/20/08 7:00 9.992892534 -0.000345316
44 8/20/08 8:00 9.994377393 0.001484859
45 8/20/08 9:00 9.993721293 -0.0006561
46 8/20/08 10:00 9.989404843 -0.00431645
47 8/20/08 11:00 9.990026412 0.000621569
48 8/20/08 12:00 9.985122924 -0.004903487
49 8/20/08 13:00 9.983983382 -0.001139543
50 8/20/08 14:00 9.975177824 -0.008805558
51 8/20/08 15:00 9.972104511 -0.003073312
52 8/20/08 16:00] -  9.969411046 -0.002693465
53 8/20/08 17:00 9.972277169 0.002866123
54 8/20/08 18:00 9.967926188 -0.004350982

Figure G-2. Spreadsheet of Normalization of Hydraulic Heads to a Constant Barometric Pressure

for the LLWMA-1 Measurements Collected on 8/29/2008




CALCULATIONS iN SUPPORT OF THE LOW
ECF'zg‘:E'f,'1 §'°°86' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEzgg" OF
: THE 200 EAST AREA UNCONFINED AQUIFER
B C D E F G H i

55 8/20/08 19:00 9.969376515 0.001450327

56 8/20/08 20:00 9.976317366 0.006940852

57 8/20/08 21:00 9.979528805 0.003211439

58 8/20/08 22:00 9.982809307 0.003280502

59 8/20/08 23:00 9.986193404 0.003384097

60 8/21/08 0:00 9.986089809| -0.000103595

61 8/21/08 1:00 9.986296999 0.00020719
62 8/21/08 2:00 9.99106236 0.004765361
63 8/21/08 3:00 9.996760074 0.005697714

64 8/21/08 4:.00 9.998141338 0.001381264

65 8/21/08 5:00 10.0002823 0.002140959

66 8/21/08 6:00 10.00950223 0.009219937

67 8/21/08 7:00 10.01685746 0.007355231

68 8/21/08 8:00 10.0242127 0.007355231

69 8/21/08 9:00 10.0294615 0.005248803

70 8/21/08 10:00 10.03609157 0.006630067

71 8/21/08 11:00 10.03781815 0.00172658

72 8/21/08 12:00 10.04285976 0.005041614

73 8/21/08 13:00 10.04714168 0.004281918

74 8/21/08 14:00 10.05308111 0.005939435

75 8/21/08 15:00 10.05660334 0.003522223

76 8/21/08 16:00 10.06375138 0.007148041

77 8/21/08 17:00 10.06893112 0.00517974

78 8/21/08 18:00 10.0759065 0.006975383

79 8/21/08 19:00 10.08374517 0.007838673

80 8/21/08 20:00 10.09296511 0.009219937

81 8/21/08 21:00 10.10111457 0.008143458

82 8/21/08 22:00 10.10701947 0.005904904

83 8/21/08 23:00 10.11219921 0.00517974

84 8/22/08 0:00 10.11509987 0.002500654
85 8/22/08 1:00 10.11838037 0.003280502
86 8/22/08 2:00 10.12293854 0.004558171

87 8/22/08 3:00 10.12380183 0.00086329

88 8/22/08 4:00 10.12528669 0.001484859

89 8/22/08 5:00 10.12970673 0.004420045

90 8/22/08 6:00 10.13675118 0.007044446

91 8/22/08 7:00 10.14106763 0.00431645
92 8/22/08 8:00 10.14279421 0.00172658
93 8/22/08 9:00 10.14227624 -0.000517974

94 8/22/08 10:00 10.14110216| -0.001174074

25 8/22/08 11:00 10.13757984| -0.003522223

96 8/22/08 12:00 10.1324002 -0.00517974

97 8/22/08 13:00 10.12646076|  -0.005939435

98 8/22/08 14:00 10.12021054 -0.00625022

99 8/22/08 15:00 10.11137045 -0.00884009

100 8/22/08 16:00 10.10446413 -0.00690632

101 8/22/08 17:00 10.10166707 -0.00279706

102 8/22/08 18:00 10.097765|  -0.003%02071

103 8/22/08 19:00 10.09621108| -0.001553922

104 8/22/08 20:00 10.09893908 0.002727996

Figure G-2. Spreadsheet of Normalization of Hydraulic Heads to a Constant Barometric Pressure
for the LLWMA-1 Measurements Collected on 8/29/2008 (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF'Zg(I’E'E\;1§'°°86' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAG'§_5135 OF
: THE 200 EAST AREA UNCONFINED AQUIFER
B8 C [»] E F G H ]

105 8/22/08 21:00 10.10059659 0.001657517

106) 8/22/08 22:00 10.10066566 6.90632€-05

107| 8/22/08 23:00 10.10094191 0.000276253

108] 8/23/08 0:00 10.10035487| -0.000587037

109 8/23/08 1:00 10.10270302 0.002348149

11 8/23/08 2:00 10.10425694 0.001553922

111 8/23/08 3:00 10.10480945 0.000552506

112 8/23/08 4:00 10.10429148| -0.000517974

113 8/23/08 5:00 10.10605259 0.001761112

114 8/23/086:00]  10.11157764]  0.005525056

115I 8/23/08 7:00 10.11620488 0.004627234

116] 8/23/08 8:00 10.11689551 0.000690632

117] 8/23/08 9:00 10.11558331 -0.001312201

118]  8/23/0810:00]  10.11330422] -0.002279086

119 8/23/08 11:00 10.10805542]  -0.005248803

120 8/23/08 12:00 10.10063113|  -0.007424294

121 8/23/08 13:00 10.0911004| -0.009530722

122 8/23/08 14:00 10.08150062|  -0.009599785

123 8/23/08 15:00 10.07428352| -0.007217104

124 8/23/08 16:00 10.06723907|  -0.007044446

125 8/23/08 17:00 10.06009103] -0.007148041

126 8/23/08 18:00 10.05584364) -0.004247387

127 8/23/08 19:00 10.05746663 0.001622985

128 8/23/08 20:00 10.06033275 0.002866123

129  8/23/08 21:.00 10.05784647| -0.002486275

130 8/23/08 22:00 10.05905508 0.001208606

131 8/23/08 23:00 10.05532567 -0.003729413

132 8/24/08 0:00 10.05380628 -0.00151939

133 8/24/08 1:00 10.05660334 0.00279706

134 8/24/08 2:00 10.05439331 -0.002210022

135 8/24/08 3:00 10.05401347| -0.000379848

136 8/24/08 4:00 10.0547041 0.000690632

137, 8/24/08 5:00 10.05978024 0.005076145

138 8/24/08 6:00 10.06226652 0.002486275

139 8/24/08 7:00 10.06264637 0.000379848

140, 8/24/08 8:00 10.05953852] -0.003107844

141 8/24/08 9:00 10.05636162| -0.003176907

142 8/24/08 10:00 10.05418612| -0.002175491

143 8/24/08 11:00 10.0467273| -0.007458826

144 8/24/08 12:00 10.03899222( -0.007735078

145 8/24/08 13:00 10.03498655|  -0.004005666

146) 8/24/08 14:00 10.03029026|  -0.004696298

147 8/24/08 15:00 10.02459254| -0.005697714

148, 8/24/08 16:00 10.01861858| -0.005973967

149 8/24/08 17:00 10.01592511| -0.002693465

150 8/24/08 18:00 10.01385322| -0.002071896

151 8/24/08 19:00 10.01768622 0.003833008

152 8/24/08 20:00 10.03225856 0.014572335

153 8/24/08 21:00 10.04482806 0.012569502

154]  8/24/08 22:00 10.04327414| -0.001553922

Figure G-2. Spreadsheet of Normalization of Hydraulic Heads to a Constant Barometric Pressure
for the LLWMA-1 Measurements Collected on 8/29/2008 (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF'ZOROEE,'1 (2)'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEzgge QF
: THE 200 EAST AREA UNCONFINED AQUIFER
B C D £ F G H |

155 8/24/08 23:00 10.04058067|  -0.002693465

156 8/25/08 0:00 10.0427907 0.002210022

1571  8/25/081:00]  10.04037348] -0.002417212

158]  8/25/082:00] 10.04320508]  0.002831591

159  8/25/083:00] 10.04544963] 0.002244554

1604 8/25/08 4:00 10.04130584|  -0.004143792

161 8/25/08 5:00 10.04382664 0.002520807

162 8/25/08 6:00 10.04431009 0.000483442

163 8/25/08 7:00 10.04437915 6.90632€-05

164 8/25/08 8:00 10.04355039|  -0.000828758

165|  8/25/089:00]  10.04320508]  -0.000345316

166]  8/25/08 10:00 10.04500072 0.001795643

167|  8/25/0811:00] 10.04734887|  0.002348149

168]  8/25/0812:00] 10.04379211]  -0.003556755

169  8/25/08 13:00 10.04513885 0.001346732

1 8/25/08 14:00 10.04330867 -0.001830175

171 8/25/08 15:00 10.04120224| -0.002106428

172 8/25/08 16:00 10.04002817) -0.001174074

173  8/25/0817:00 10.042031 0.002002833

174]  8/25/0818:00]  10.04510431]  0.003073312

175|  8/25/08 19:00 10.05349549 0.008391179

176|  8/25/08 20:00 10.06140323 0.007907736

177]  8/25/0821:00 10.0680333|  0.006630067

178[ 8/25/08 22:00 10.07438711 0.006353814

179 8/25/08 23:00 10.08592066 0.011533554

180 8/26/08 0:00 10.0938284 0.007907736

181 8/26/08 1:00 10.09914627 0.005317866

182 8/26/08 2:00 10.10294474 0.003798476

183| 8/26/08 3:00 10.10760651 0.004661766

184 8/26/08 4:00 10.11102514 0.003418628

185 8/26/08 5:00 10.11534159 0.00431645

186) 8/26/08 6:00 10.1224551 0.00711351

187 8/26/08 7:00 10.13094987 0.008494774

188 8/26/08 8:00 10.13550804 0.004558171

189) 8/26/08 9:00 10.13353974|  -0.001968301

190 8/26/08 10:00 10.13606055 0.002520807

191 8/26/08 11:00 10.13025924 -0.005801309

192 8/26/08 12:00 10.12369824 -0.006561004

193] 8/26/08 13:00 10.11848396| -0.005214272

194)  8/26/08 14:00 10.11085248| -0.007631484

195|  8/26/0815:00) 10.09966424| -0.011188238

196]  8/26/08 16:00 10.09040977(  -0.009254469

197[ 8/26/08 17:00 10.08447034|  -0.005939435

198)  8/26/08 18:00 10.0766662| -0.007804142

199 8/26/08 19:00 10.07293678| -0.003729413

200,  8/26/08 20:00 10.0700016)  -0.002935186

201 8/26/08 21:00 10.06561608|  -0.004385513

202 8/26/08 22:00 10.06095432| -0.004661766

203 8/26/08 23:00 10.06019462] -0.000759695

204 8/27/08 0:00 10.05888242|  -0.001312201

Figure G-2. Spreadsheet of Normalization of Hydraulic Heads to a Constant Barometric Pressure
for the LLWMA-1 Measurements Collected on 8/29/2008 (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF'Zg%E\f 3'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEZQ? OF
: THE 200 EAST AREA UNCONFINED AQUIFER
8 C D E F G H |
205 8/27/08 1:00 10.0546005| -0.004281918
206 8/27/08 2:00 10.05356456 -0.001035948
207 8/27/08 3:00 10.05605083 0.002486275
208 8/27/08 4:00 10.05335737 -0.002693465

209 8/27/08 5:00

10.05515301 0.001795643

210 8/27/08 6:00 10.0599529 0.004799892
211 8/27/08 7:00 10.06647937 0.006526472
212 8/27/08 8:00 10.07079582 0.00431645
213 8/27/08 9:00 10.07611369 0.005317866
214 8/27/08 10:00 10.08043014 0.00431645
215 8/27/08 11:00 10.08395236 0.003522223
216 8/27/08 12:00 10.08588613 0.00193377
217 8/27/08 13:00 10.08954648 0.00366035
218 8/27/08 14:00 10.09168744 0.002140959
219 8/27/08 15:00 10.09676359 0.005076145
220 8/27/08 16:00 10.100493 0.003729413
221 8/27/08 17:00 10.10449867 0.004005666
222 8/27/08 18:00 10.11099061 0.006491941
223 8/27/08 19:00 10.11268265 0.001692048
224 8/27/08 20:00 10.12210978 0.009427127
225 8/27/08 21:00 10.13001752 0.007907736
226/ 8/27/08 22:00 10.13094987 0.000932353
227 8/27/08 23:00 10.13488647 0.003936602
228 8/28/08 0:00 10.13702743 0.002140959

229 8/28/08 1:00

10.13319443| -0.003833008

230 8/28/08 2:00 10.13592242 0.002727996
231 8/28/08 3:00 10.13264192|  -0.003280502
232 8/28/08 4:00 10.13160597|  -0.001035948
233 8/28/08 5:00 10.13188222 0.000276253
234 8/28/08 6:00 10.13564617 0.003763944
235} 8/28/08 7:00 10.13505913|  -0.000587037
236 8/28/08 8:00 10.13409225|  -0.000966885

237(  8/28/08 9:00

10.13606055 0.001968301

238]  8/28/0810:00]  10.13440303] -0.001657517
239]  8/28/0811:00]  10.13088081| -0.003522223
240  8/28/0812:00{  10.12742765|  -0.00345316
241  8/28/0813:00]  10.12238603| -0.005041614
242  8/28/08 14:00)  10.11423658)  -0.008149458
243 8/28/0815:00]  10.10660509|  -0.007631484
244  8/28/0816:00)  10.09956065) -0.007044446
245|  8/28/0817:00) 10.09337949|  -0.006181156
246|  8/28/0818:00|  10.08996086| -0.003418628
247|  8/28/0819:00]  10.09268886]  0.002727996
248  8/28/0820:00]  10.09648733]  0.003798476
249 8/28/08 21:00 100971089  0.000621569
250  8/28/0822:00|  10.09496794|  -0.002140959
251]  8/28/0823:00  10.09472622| -0.000241721
252 8/29/080:00|  10.09410465|  -0.000621569
253 8/29/08 1:00]  10.09078962]  -0.003315034
254]  8/29/08 2:00 10.0878199]  -0.002969718

Figure G-2. Spreadsheet of Normalization of Hydraulic Heads to a Constant Barometric Pressure

for the LLWMA-1 Measurements Collected on 8/29/2008 (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF'ZOR%E\f 3'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGggé’s OF
: THE 200 EAST AREA UNCONFINED AQUIFER
B C D E F G H |

255 8/29/08 3:00 10.08744006|  -0.000379848

256( 8/29/08 4:00 10.08592066 -0.00151939

257[ 8/29/08 5:00 10.08139703 -0.00452364

258]  8/29/086:00]  10.08074092 -0.0006561

259 8/29/08 7:00 10.08098265 0.000241721

260) 8/29/08 8:00 10.07690792| -0.004074729

261 8/29/08 9:00 10.07203896| -0.004868956

262 8/29/08 10:00 10.06409669| -0.007942268

263 8/29/08 11:00 10.0527358 -0.011360896

264, 8/29/08 12:00 10.04210006| -0.010635733

265 8/29/08 13:00 10.03163699| -0.010463075

266 8/29/08 14:00 10.01892936{ -0.012707629

267[ 8/29/08 15:00 10.00715409| -0.011775276

268] 8/29/08 16:00 9.997416174| -0.009737911

269 8/29/08 17:00 9.991994713] -0.005421461

270 8/29/08 18:00 9.99237456 0.000379848

271 8/29/08 19:00 9.995793189 0.003418628

272 8/29/08 20:00 10.00687783 0.011084644

273 8/29/08 21:00 10.0089152 0.002037364

274 8/29/08 22:00 10.0101238 0.001208606

275[ 8/29/08 23:00 10.01485463 0.004730829

276| 8/30/08 0:00 10.02051781 0.005663182

277

Figure G-2. Spreadsheet of Normalization of Hydraulic Heads to a Constant Barometric Pressure
for the LLWMA-1 Measurements Collected on 8/29/2008 (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 199 OF
i RE\; 0' ! HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
i THE 200 EAST AREA UNCONFINED AQUIFER
B L £ F G H | K L
4
5 |299-€281 299-£28-17 209-628-18 299-628-27
6
7 [Time Lag (hrs) [R Time Lag (hrs) p Time Lag (Iws) |Resp Time Lag (hrs) |Resp
8 60| 0.016810705 70| -0.000266318| 60| 0.002551634 90 0.001238155
9 59| 0002428443 69] -0.011128992| 59| 0.025132372 89| 0.012326106)
10 s8]  0.003650054 68| -0.004303339] s8]  0.007536798) 88| 0.000813296
11 57|  0.004871366 67| 0.008215564] 57| -0.00282979] 87| -0.001270814)
12 56|  0.019999332 66| -0.004740213 56|  0.007998938| 86] 0.001000065)
13 55]  0.023583207 65 -0.005241571] 55| 0.018313418( 85| -0.003572772
14 54| -0.001716566 64| 0.002183511 54| 0.006707474 84| -0.000726916
15 53]  0.047745359 63  0.001472987 53] 000658915 83| 0.005319208
16 52| 0.027798681 62| -0.001398375) 52| -0.010565408 82| 0.004079202
17 51|  0.003907753 61| -0.011139096 51| -0.012086371] 81| -0.001878071
18 50]  0.000669457 60 0.001945678] so|  0.000128568| 80| 0.001202276
19 49| -0.014281993 59] -0.005509096) 49]  0.007658978 79| 0.002989847|
20 48]  0.011557066 58| -0.001934991) 48]  0.003268811 78] 0.003503887|
21 47| 0.023010667 57| -0.000726899 47| 0010493432 77| -0.000620811
22 46| -0.010410352 56| -0.001321585) 46| 0.000836459 76|  0.009590442
23 45| 0.017443641 55| -0.008408416) 45] 0.000698119] 75| -0.00446988|
24 48]  0.024625546 54| -0.009349878| 44|  0.003969144 74| 0.003162996|
25 43| 0.038421305 53| -0.011922699] 43]  0.000491682 73] 0.002624748|
26 42| 0043224041 52| -0.010033089 42| -0.003058906 72| 0.005191229)
27 41]  0.00567061 51| -0.014033366) 41] -0.003281532 71] 0.012832644
28 40| 0.034143905 50  0.003614892 40| 0.000143939 70| 0.005631067|
29 39| 0.005169079 49| -0.002017974 39|  0.000319424| 69] 0.004673207
30 38|  0.01846328 48|  0.010195386 38]  0.009769048 68| -0.004563786|
31 37| -0.004497558 47| -0.000496065) 37| 0.000561094 67| -0.000140199
32 36| 0.020099272 46| -0.003744919 36]  0.006094255 66] 0.011727198]
33 35| 0020572237 45| -0.005445347 35| 0.002954768 65 0.005265604|
34 34|  0.026706474 44|  -0.0120766 34|  0.000371176) 64]  -0.00452991]
35 33  0.04318596) 43| -0.010273571 33]  0.001096651 63  0.00399675)
36 32]  0.046596723 42| -0.005730341] 32| 0007815131 62| 0.003769535)
37 31]  0.058215697 41| -0.00923176 31 0.00146675 61| -0.001475161]
38 30| 0.008446748 40| -0.005850229 30 0.009202574 60| 0.009859297
39 29| 0.049993266 39| -0.006546473 25|  0.003603802 59|  0.003546301
40 28] 0032711111 38| -0.011885819 28] 0.000307594 58|  0.004954929)
41 27| 0.050519832 37|  -0.00799412 27| -0.00222138 57| -0.001717026)
42 26]  0.04550793 36| -0.015158814] 26| -0.007387117 56| 0.002632417
43 25| 0.04635071 35[ -0.025278436) 25| -0.004854204 55| 0.008751505
44 24|  0.061210659 34] -0.018775104| 24|  -0.011258635 54|  0.004951756]
45 23| 0.092684505 33| -0.011512484 23] 0.002959362 53] 0.001348242
46 22|  0.086849928 32|  -0.01244431 22| -0.002139467 s2]  0.00251337
47 21| 0.083872443 31 -0.010068999) 21]  0.002764122 51|  0.001555626)
48 20| 0.058350339 30[ -0.017139033] 20] -0.009968209) 50 0.012338113
49 19|  0.093269232 29| -0.006714334) 19| -0.001661349 49] 0.006914715)
50 18]  0.065513121 28] -0.017143546) 18] 0.000583802 48] 0.009090706
51 17| 0.106099096 27| -0.026542305 17| 0.00251583 47 0.003008319
52 16| 0.116061332 26| -0.018721242 16| -0.002912315 46 0.017178104|
s3 15 0.093921652 25| -0.016650038| 15| -0.004420801 45 0.007180216
54 14]  0.122122721 24| -0.018724937 14] -0.006813314 44|  0.005389841]
55 13| 0133767305 23| -0.017928256 13[ -0.015821307 43| 0.009739334
56 12|  0.09503405 22| -0.033635507 12| -0.009163757 42| -7.578226-05)
57 11|  0.16662606) 21| -0.01829219] 11| -0.014650898 41| 0.00352935
58 10| 0.192221045 20 -0.02966131] 10| 0017274648 40| 0.006865255)
59 9|  0.198351411 19| -0.024244528] 9] -0.009866954 33|  0.00304727
60 8]  0.199366307 18] -0.020053603 8| -0.02875908 38| 0.006794785
61 7| 0.224080743 17| -0.022087751 7l -0.03510242 37|  0.011485818)
62 6] 0.275663672 16] -0.017043691] 6| -0.030939092 36|  0.001919409)
63 5| 0.289987727 15|  -0.03019679) s| -0.030904807 35| -0.002002407]
64 4] 0.353391839 14] -0.030600493] 4| -0.029857089 34| 0.012120488|
65 E) 0.4451638 13| -0.022594162] 3| 0007637054 33]  0.016434872|

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells




CALCULATIONS IN SUPPORT OF THE LOW

ECF 200r12-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 200 OF
; THE 200 EAST AREA UNCONFINED AQUIFER

8 C E F G H ] ) L |
66 2| 055068226 12| -0.020257436 2| 0.027242289 32|  0.004923976)
67 1|  0.684797405 11] 0.024325941] 1| 0.048747929 31  0.004199462]
68 o] 0879387297 10| -0.023616594 o] o0.088304761 30| 0.007187209)
69 9| -0.024772789) 29|  0.004557824]
70 8| -0.036822095 28| 0.007405985)
7 7| -0.020539067 27| 0.018081164|
72 6| -0.025042263 26| 0.019906102]
73 5| -0.006833016 25|  0.008790557
74 4] 0014114371 24| 0.008700735)
75 3| 0047177567 23] 0.009309438]
76 2| 0.086517503] 22|  0.002394505]
77 1| o0.130777728| 21  0.01941775|
78 o]  0.16434534 20| 0.018412142
79 19|  0.014594786]
80 18| o0.016240323
81 17| 0.013071363)
82 16| 0.021959577]
83 15|  0.012295137
84 14| 0.003305957]
85 13|  0.024113455)
86 12| 000327112
87 11| 0.006207221]
88 10| 0.004467653
89 9| -0.000394842]
90 8| 0.005633025)
o1 7| 0.007357901]
92 6| 0.010734068|
93 5|  0.009528446|
94 4]  0.008142796)|
95 3| 0.019589037|
96 2| 0.025544326
97 1]  0.035302056)
98 0| 0.040555853

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




o SE T EHEE CALCULATIONS IN SUPPORT OF THE LOW ——
REV. 0 ! HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
. THE 200 EAST AREA UNCONFINED AQUIFER
N o P a R s T U v w X
5 [209-£32.5 299-£326 299-£32.8 299-£33-28
6
7 [Time Lag {hrs) |Resp Time Lag (hrs) |Resp Time Lag (hrs) |Rs Time Lag (hrs) |Resp
] 100] -0.006721979) 90| 0.008099786| 85| 0.009292229] 130| -0.004354958
9 99| -0.016293603| 89]  0.010793618] 84] 0.000826939] 129  0.004622107|
10 98] -0.01724812 88|  0.00450208| 83| 0.004812323] 128] 0.001379703]
11 97|  0.005140136| 87] -0.000382785) 82] 0001078417 127| -0.003361177
12 96| 0.006838916) 86| 0.010369212 81| 0005772133 126] -0.001662071
13 95|  0.004046961 85|  0.00198084| 80 0.003563789) 125| -0.002961384)
14 94] 00061672 84 0016831304 79| 0005129422 124] 0.000310997
15 93|  .0.00901456 83] 0.012806154 78]  0.00705714§ 123  0.004882652
16 92| -0.014134158| 82| 0.010366922 77| 0.002588545) 122|  0.000273274
17 91| -0.003483254] 81 0.015359473 76| 0.004408175] 121 0.00019406
18 90| -0.009572726] 80|  0.00607279) 75| 0.002726797] 120 -0.002346541]
19 89] -0.001964647] 79| 0.000389247, 74| 0.001057094) 119| -0.001575858|
20 88 -0.009329589| 78] 0.004815917 73| 0007367783 118] -0.003654918]
21 87| -0.003048416 77| 0.010675215) 72| 0015476033 117|  0.003673961]
22 86 -0.008006391 76| 0.006061648] 71|  0.022909116] 116] 0.010419868|
23 85| -0.003002844) 75| 0.005305928 70| 0.014957492] 115| 0.001066889)
24 84  0.004549264) 74]  0.002914074 65|  0.002359184) 114| -0.005389067|
25 83 0.008676614) 73| 0.010835204) 68]  0.00888635) 113] -0.005833604
26 82|  -0.00403192) 72{  0.003799621 67| 0.004580368 112| -0.001999117)
27 81 -0.018012508 71]  0.013902181 66] 0.003386984] 111] -0.004816795]
28 80/ -0.015835888] 70|  0.012918658 65/ 0.005490061] 110 0.002926318)
29 79] -0.013099536] 69  0.016184952 64]  0.000505366] 109] -0.011009664
30 78] -0.002822842 68]  0.015166677 63] 0.015231699] 108| -0.002221071
31 77| 0.003766062] 67|  0.011292349| 62] 0.004856571] 107 -0.002371209)
32 76| 0.002957889) 66|  0.01409043] 61]  0.005548649] 106|  -0.01058306|
33 75| -0.005158161] 65| 0.014195177| 60| -0.000632812] 105 0.013059632]
34 74| -0.002740531, 64| 0.003254598] 59| 0.01982186] 104] -0.002761955|
35 73] 0.001578538] 63 0.004507809) 58]  0.004435547| 03| 0.004844093]
36 72[ 0.012539308] 62] 0.010954594 57| 0.002911448 102 0.000253538
37 71| 0.004041087] 61| 0.010304131 56] -0.001265213 101] 0.000803455
E) 70| -0.001881359 60] 0.010965927 55|  0.00473524| 100] 0.001955661
39 69] -0.007169495| 59]  0.004310299] 54| 0.002943589) 99| -0.000779284
40 68]  0.001524292 s8] 0.006479989 53]  0.012905326] 98] 0.009353104
a1 67| 0.004664695 57| 0.020074486] 52| 0.014160061] 97|  0.010083354
42 66]  0.004288026| 56|  0.014013796] 51|  0.005185009 96| 0.005718441
43 65| -0.001672598 55 0.007866565| 50| 0.014136502] 95| -0.006644837,
[T 64 -0.008094143) 54 0.007753355] 49]  0.005618092 94|  0.003425467,
45 63 -0.000152782) 53]  0.012000893 48]  0.013582603 93| -0.000438066)
46 62| -0.002693093) s2[ 0.008946777] 47| 0.011016913] 92| -0.000462767)
47 61| -0.013990144 51 0.00785794s| 46| 0.013904175 91| -0.000679685|
48 60]  0.008677051 50|  0.015379668] 45[  0.009945173( 90] 0.002819859]
49 59] -0.003098884) 49| 0.01522858 44|  0.013820066 89| 0.001786718]
50 58] -0.010016409 48[ 0.014274759 43|  0.017630245 88|  0.00474108
51 57| -0.007066031] 47 0.0209091 42| 0.009050473 87| -0.014234512
52 56|  0.007154377 46| 0.010402422 41] 0.008920935] 86| 0.005700834)
53 55  0.001309056] 45| 0.006250887 40| 0.006477751] 85]  0.005706553
54 54| 0.004555542] 44|  0.021390931 39| 0.009830259] 84| 0.003491742
55 53] -0.000199548 23] 0.01851291] 38|  0.004897939) 83] 0.002621909
56 52| -0.016326231 42[ 0.013300088] 37 0.00794085] 82  0.005824429|
57 51| -0.006345738] 41]  0.009855439 36| 0.017097652] 81| -0.00357212|
58 s0|  0.012158853 40| 0015959132 35| 0.017731048) 80[ 0.003035879)
59 49]  -0.00065914 39]  0.015213104| 34|  0.00657977| 79| 0.001275364
60 48]  0.008593631 38| 0016284461 33| 0.022849639| 78] 0.00737872
61 47|  0.015569895 37| 0.017854527] 32[  0.020376322 77|  0.004169163
62 46|  0.006630199 36| 0.016890228 31|  0.020051065| 76| -0.003383592)
63 45| 0.004274893] 35 0.007648508) 30| 0.02275191) 75| 0.004211818]
64 44| 0.005495673 34| 0.007473843 29] 0.011252558] 74|  0.004805455
65 43| -0.000470121 33| 0.007587225 28]  o.015869696] 73| 0.007568775
66 42|  0.001507177 32|  0.012445344 27] o0.015292884] 72| -0.004462884)
67 41  0.011102368] 31]  0.019383113 26| 0.008670253] 71|  0.007947754)
68 40 0.011666359| 30| 0.026273694] 25| 0.017318041] 70| -0.002760061
69 39| 0.007518823] 29| 0.016113728 24|  0.010173746] 69] 0017331822
70 38]  0.002576393] 28]  0.014028616 23| 0.025931151) 68 0.002681155|
71 37| 0.006206877 27| 0.020537667 22| 0.028738639| 67| 0.003467047|
72 36] -0.00716574] 26]  0.017067071 21| o.020516864 66] -0.00347204

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-20012-0085, | LYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 202 OF
A THE 200 EAST AREA UNCONFINED AQUIFER
N [ [ p a R s u [ v X

73 35| -0.019413236] 25| 0.020221445| 20[ 0.011761318] 65|  0.008779257
74 34| 0.012870075| 24| 0.019286774 19  0.013450201] 64|  0.002900783)
75 33]  0.020596335 23] 0.025178712 18]  0.01633591] 63| 0.016101518|
76 32| 0.021375134 22|  0.021030875| 17|  0.026307691 62| 0.001701841]
77 31| 0.017838601 21 0.016475229) 16| 0.021435617] 61| 0.016377187]
78 30{ 0.007509175 20|  0.020252547] 15|  0.01857959) 60| 0.01137264
79 29]  0.0085 19|  0.003109212 14]  0.018020189] 59| -0.000745633
80 28]  0.015505149] 18] 0015110274 13]  0.025966118] 58]  0.004424657]
81 27| 0.007942906 17|  0.020828755 12] 0.027116017] 57|  0.004144944]
82 26]  0.010201806 16|  0.016908649) 11[  0.023398449| 56|  0.001757032]
83 25|  0.00180592| 15|  0.028732533 10]  0.022624248 55| 0.005940256]
84 24| 0.012643326] 14]  0.015802741 9] 0.020941045 54|  0.014973523
85 23] -0.002026873] 13| 0.018153867] 8] 0.027780202 53] -0.000289623
86 22|  0.000393317] 12|  0.010318307] 7] 0.02716393¢] 52  0.009641416]
87 21[  0.021156558 11| 0.016621107] 6]  0.021879835] 51 0.000954994)
88 20]  0.015034846 10|  0.017859475] 5| 0.025497483 50| 0.006382597
89 15[ 0.023342011] 9]  0.015643423 4|  0.032815537 49]  0.005481638
90 18]  0.013841109 8] 0012923313 3] 0.043930224 48]  0.004386553|
91 17| 0.016415488] 7| 0.018567223 2] 0052227732 47| 0.018054099|
92 16| 0.011067356 6|  0.01126488 1[  0.060801105 46]  0.023853138
93 15| 0.009785382 s| 0.010886816] 0|  0.05789709) 45| 0.009331858
94 14]  0.012088286] 4] 0012650168 44 0.0183208|
95 13| 0.007352334] 3| 0019159512 43 0.000353586|
[ 12] 0.015888469] 2| 0.018162173 42|  0.001923772
97 11 0.0201466) 1|  0.025315668] 41]  0.007911229|
98 10| 0.018819658] of 0.028162821 40|  0.010052606
99 o[ 0.014288488| 39(  0.017462857
100{ 8| 0.014588813 38|  0.010406442]
101 7| 001793972 37| 0.006240326|
102 6| 0.022242657 36| 0.017167124
103 5| 0.023509266 35| 0.00736023
104| 4]  0.036294435 34|  0.002945613
105 3] 0.054330795 33] 0.013261881]
106| 2] 0.062044598] 32|  0.010736232
107 1| 0059176393 31]  0.006284548)
108{ o] 0.102728715 30] 0.009020517|
109 29 0.014349056|
110 28]  0.010716635]
111 27| 0.022382969)
112 26]  0.01220113
113 25|  0.01562403¢]
114] 24| 0.02175933§
115} 23|  0.012461553
116 22| 0.018286625|
117 21]  0.007995753)
118} 20 0.01297309|
119 19| 0.0273459|
120{ 18]  0.01914926|
121 17| 0.019450048]
122 16| 0.016961751)
123 15|  0.003755176
124 14|  0.0291355238|
125} 13|  0.020523927|
126] 12|  0.007678999|
127] 11]  0.020237683]
128] 10]  0.015568434|
129 9]  0.016063045
130 8] 0.017214146
131 7] 0.019468651
132 6| 0.016644515
133 5|  0.028498236)
134] 4]  0.014864602]
135 3| -0.006062966]
136} 2| 0.004208625
137| 1| -0.004323851
138} 0|  0.00031391

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 203 OF
REV. 0 : HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
\ THE 200 EAST AREA UNCONFINED AQUIFER
Z il AC AD AE AF AG AH Al Al

5 |299-£33-339 299-£33-34 299-£33-38 699-43-55A
3
7 |Time Lag (hrs) |Resp Time Lag (hrs) [Resp. Time Lag (hrs) |Response Time Lag (hrs) |Response
8 75| -0.007039186 130|  0.014964135| 150] -0.003138963 240|  0.004497309|
9 74|  0.010820608 129] -0.001047684 149] -0.004667377 239]  0.01885092
10 73 0.012008 128| -0.003342916 148 -0.005343066 238|  0.012673358]
11 72|  0.008974676 127]  0.00350328 147] 000131167 237| 0.004881208|
12 71]  0.009189182 126]  0.004726576) 146]  0.003157864 236| 0.009348241)
13 70| -0.004542249 125  0.012412491 145  -6.480776-05 235  0.005173093)
14 69| -0.001066208 124  0.006631676 144 .0.001954294 234|  0.013929602|
15 68| -0.002653457 123|  0.010757876) 143]  0.001852226 233]  0.006390812)
16 67| -0.008687444 122|  0.009670941 142 -0.003028243 232|  0.003367718]
17 66| -0.001452612 121  0.027357266 141]  -0.002265254 231] 0.006382072)
18 65]  -0.00476395 120 -0.015096883| 140  0.000213359 230]  0.007514555
19 64| -0.001214563 119] 0.026916467 139  0.003437238 229]  0.014400693
20 63|  -0.00495756 118]  0.045337529] 138  0.006937384 228 0.011967904)
21 62| -0.002645421 117]  0.019465504) 137]  -0.01061145 227]  0.006464934)
2 61| 0.001601872 116  0.008942366) 136] -0.008557235 226 0.002338485)
23 60| 0.005786484 115  0.026448471] 135| -0.001274628 225|  0.00469814
24 59| -0.005503752 114| -0.009176798] 134] -0.002208284 224]  0.008053251)
25 s8] -0.001399251 113[  0.010971596] 133[ -0.004808695 223|  0.00868527
26 57| -0.003687305 112|  0.016818531] 132]  0.00278477 222|  0.009659788
27 56| 0.000836544 11|  0.013998448| 131  0.000947001 221|  0.009379999)
28 55| 0.008210265 110 -0.012479391 1 0.001561341 220  0.011465715)
29 54| 0.006613346 109] -0.000878646) 129  0.007898059 219  0.014027661]
30 53] .0.00339494 108]  0.010415023 128] -0.001971406 218]  0.002975616)
31 52| -0.003379331 107]  0.002375664 127 -0.004186612 217]  0.004781411]
R 51| -0.016476969 106| 0.015215062 126 -0.001453335 216 0.016781551
33 so| 0.000772612 105|  0.018926145) 125| -0.001345641 215  0.011707958|
34 49  0.006651572 104| -0.001761821 124]  0.000564725 214|  0.004913253
35 48|  0.009834986 103]  0.006951389) 123 -0.007877887 213|  0.004057745)
36 47| " 0.010826678 102]  0.019725348] 122 -0.001997792 212  0.007391965)
37 46| 0.017423706 101] 0.004462113 121]  0.004945917 211|  0.0095510
38 45]  0.007544546 100|  0.013267074] 120[ -0.001013532 210|  0.008375678|
39 44| 000181187 99|  0.005966796| 119] -3.30844E-05 209  0.003733099)
40 43| 0.00621457 98]  0.022632243 118]  0.003069272 208  0.007326382]
41 42| 001177141 97| 0019724315 117]  0.00279056) 207|  0.010380512)
42 41| -0.004182459 96| 0.011992796 116|  0.000525628 206|  0.010375967)
43 40| 0.010830838 95| -0.000922737] 115 -0.004177225 205  0.003393777]
44 39| 0.011459039 94|  0.01366159 114] -0.002956129 204  0.014244905|
45 38| -0.002569777 93] 0.028027112 113] -0.001180397 203  0.006127284
46 37| 0.009271053 92| 0.015101466 112]  0.000789118] 202]  0.01584196]
47 36| 0.015378564 91| -0.009769145 111]  3.6799€-05) 201] 0.013519435]
48 35|  0.007486282 90| -0.006565076 110] -0.002846648] 200]  0.006529908]
49 34| -0.001219228 89  0.020155708| 109] -0.0035946393 199  0.005515023|
50 33 -0.001571923 88| 0.034129261] 108]  0.003500889] 198 0.012761772
51 32| 0.008507404 87| -0.006474036] 107|  0.000455765 197]  0.0106101
52 31| 0.007570055 86| 0.009744573| 1 -0.00751706| 196 0.0050
53 30| 0.012694409 85| 0.024898218| 105] -0.003670048 195] 0.015816078|
54 29|  0.005902605 84| -0.01071069] 104]  0.002095936) 194]  0.004820649)
55 28]  0.029284452 83| 0.023817959] 103| 0008853732 193] 0.010544178|
56 27| 0.027341998 82| 0.028355957] 102| -0.004223738 192]  0.010395818|
57 26| 0.016470239 81| 0.006360268 101]  0.002042114 191] -0.003298355)
58 25|  0.013503013 80| 0.006188322 100]  0.002877305 190 0.008371282
59 24|  0.018945971 79| -0.012736071] 99|  0.003249155 189  0.008384628]
60 23] 0.01398445 78] 0.010231988| 98] 0000713183 188]  0.007530765)
61 22| 0.013023045 77| 0.046342976] 97| 0.002970ss5 187  0.011661774
62 21| 0.026371003 76] -0.007104168] 96  0.0064841 186 0.009138585)
63 20| o0.024783878 75|  0.011449936 95|  0.003582944 185  0.011529239)
64 19|  0.027080614 74| -0.000854942 94|  0.004698155 184|  0.012281375)
65 18]  0.026854936 73] 0.000867641 93| .0.005162751 183| 0.002729198|

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-20019°0085. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGEZ04 OF
: THE 200 EAST AREA UNCONFINED AQUIFER
z AA AB AC AD AE AF AG AH AJ
Gl 17| 0.035639284 72| -0.000324514 92] 0004172299 182]  0.01144042
67 16|  0.04529538 71]  0.043261373 91| 0003317001 181]  0.00654461]
68 15|  0.035484881 70| 0019412412 90|  -0.00016199 180 0.004022474
[0 14| 0.035469507 63| 0.014133926] 89] 0003838217 179]  0.001757605]
70 13] 0035415525 68] 0.013833444] 88 0.007186285 178[  0.008801495)
7 12| 0.035860515 67] -0.022922713] 87| -0.000119009 177]  0.012483234
72 11| 0.047004731 66] -0.002242066) 86| -9.90711£-05 176]  0.017067304
73 10]  0.050219559 65| 0020061806 85| 0.000747748 175]  0.010605571
74 9]  0.053702265 64| 0030939793 84]  0.004284636 174]  0.006783878|
75 8| 0.057017378 63 0.020018454) 83  0.006573501 173]  0.004505728|
76 7] 0.045902215 62|  0.000140466) 82] 0001164945 172]  0.01107588|
77 6] 0.053366588 61| -0.007673717 81] 0.005964366 171]  0.011952891]
78 5|  0.057340616 60| 0.006619234) 80| 0.000362354 170|  0.010796024|
79 4| 0.062566604 59|  0.01228294) 79|  0.003310458 169]  0.004471307|
80 3|  0.059268465 s8]  0.011325865) 78]  0.005597435 168  0.00430805)
81 2| o.04719002 57| 0.012266847, 77| -0.001221233 167]  0.012305234)
82 1| 0036029516 56|  0.009516931 76]  0.003514665 166] 0.013834063
83 o]  0.07005567 55|  0.030593341 75| 0012641439 165]  0.009206514)
84 54]  0.016250639) 74|  0.000639116 164  0.014697066)
85 53]  0.014684266) 73] 0.006044637 163] 0.006212217,
86 52| 0.00975336) 72| 0014135866 162]  0.015438874
87 51| -0.006385628) 71 o0.00611231 161  0.008039576)
88 50|  0.015526526) 70{ 0.002047708 160|  0.005752383
89 49|  0.018909582 69]  0.006099875 159]  0.009782491
90 48]  0.006155332 68 0009607015 158]  0.012131047
91 47| 0.028864753] 67| 000457295 157 00121076
92 46] 0.024668772| 66] 0.008143083 156/ 0.014762907
93 45| 0.014540268 65|  0.00017975 155] 0.007046166
84 44| 0.016080835) 64]  0.007662556 154]  0.011205549
95 43| 0.033204141 63 0.008838668 153] 0.013092679
96 42| 0.022824581 62]  0.004595657 152]  0.007462748
97 41]  0.00779647 61]  0.006978081 151]  0.01484871]
98 40| -0.001234971] 60 0009623141 150]  0.008683538]
) 39]  0.019264696] 59]  0.011348975 149]  0.016068683)
100 38| 0011431362 s8] 000777742 148] 0.012000914)
101 37] 0018301072 57| 0011229335 147]  0.021176201]
102 36]  0.022585962 56] 0.009641053 146]  0.017201356)
103 35| 0.017393935) 55 0.010890542 145|  0.017870785
104 34| 0021791063 54] 0015678275 144]  0.013665435
105 33| 0.024563876] s3| 0017771471 143[  0.008670514)
106 32| 0.007431013 52| 0.008564307 142|  0.010537633)
107| 31] 0051581327 51]  0.015194993 141]  0.007610648)
108 30|  0.027060656 50 0.009942957 140] 0.011569324
109 29 0015759648 49|  0.017625377 139]  0.009970882
119 28] 0.022605882] 48] 0017235457 138] 0.023035248
111 27| 0.014571968| 47| 0014580189 137]  0.014618943]
112 26| 0.024582854] 46]  0.017565624 136] 0.018012625
113 25| 0.027220015 4s| 0021931723 135] 0.019132213)
114 24]  0.022068151] 44| 0018925057 134]  0.014812629)
115| 23| 0.052850449) 43] 0019377589 133]  0.01095856)
116 22|~ 0.035914691] 42] 0019721215 132 0.0179677
117] 21[  0.046766631 41] 0027660689 131]  0.005428576)
118 20|  0.030620749] 40| 0022250157 130|  0.024726585)
119] 19|  0.020947033| 39) 0024536202 129]  0.015974508
120 18] 0024923952 38] 0022860914 128]  0.011471711]
121 17]  0.043448095 37 0019929782 127]  0.018210343]
122 16{ 0.033589395) 36] 0024769154 126]  0.016483858
123 15]  0.027820441) 35| 0024826133 125  0.020820862
124 14|  0.034635755| 34]  0.026620183 124  0.012656566,
125/ 13| 0.047216653] 33| 0.033350441 123] 0013540274
126) 12| 0049722183 32| 003367252 122|  0.015316881)

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200812-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE2050F
’ THE 200 EAST AREA UNCONFINED AQUIFER
z AA AB AC AD AE AF AG AH Al Al
127] 1] 0.04770137 31| 0033244948 121 0.017533929|
128] 10| 0.018475801 30| 0.031892017 120]  0.01997613|
129| 9| 0.042798848 29 0.0363555 119]  0.016304743|
130| 8]  0.026257986) 28] 0036106886 118  0.015706736
131 7] 0.049412642 27] 0043039937 117]  0.01674037|
132 6]  0.067475012 26|  0.03851879 116  0.019249204
133 5| 0.050505806) 25| 0036225959 115] 0.018143764
134 4]  0.04509371 24( 0038182788 114|  0.01138025]
135) 3| 0.081551726) 23] 0.043548505 113|  0.014962274
136) 2| 0.095630778 22]  0.042944595 112|  0.02252385
137] 1|  0.108530908] 21|  0.046474801 111]  0.024501002
138] 0] 0.195762114 20]  0.046226796 110[  0.015276854
139 19| 0045286934 109 0.017603928]
140 18]  0.045696685 108| 0.011761841|
141 17| 0048268015 107| 0.024053719)
142 16|  0.049775423 106  0.026124343)
143 15| 0.051624135 105]  0.021091311]
144) 14| 0050061835 104  0.02284845}
145 13|  0.05441866 103| 0.010109668]
1 12|  0.050022731 102|  0.020953127|
147] 11  0.049218579) 101] 0.020489136|
148{ 10| 0.050552454 100| 0.024648719|
149 9| 0046333531 99| 0.019325518
150| 8| 00428736/ 98]  0.019725468|
151 7| 0038836931 97| 0.02283989)
152 6] 0.038051707 96 0.031337003}
153 5| 0.030220317 95|  0.023216513}
154) 4{ 0026170552 94| 0.027488668}
155} 3] 0.019668062 93]  0.024294778]
156) 2| 0012870897 92|  0.026501979
157, 1]  0.002089338 91|  0.024124444]
158] 0| 5.82207e-05 20]  0.012156215)
159 89| 0.027722806
88| 0.022190654]
161 87 0.018834904
162 86| 0.018727921]
163 85] 0.030920171]
164 84|  0.024980455)
165 83]  0.030518032
166 82 0.021591867
167| 81| 0.023339205)
168] 80| 0.033556242]
169 79| 0.034345818)
170 78] 0.023098386
171 77(  0.024437795)
172 76| 0.030844477
173| 75|  0.03272565
174 74|  0.033221535)
175 73| 0.035966961|
176] 72|  0.02335038
177] 71|  0.030181532]
178] 70| 0.033602968
179 69| 0.033651685)
180| 68| 0.034472654
181 67| 0.027661747
182 66] 0.033593397,
183 65| 0.030563742
184| 64| 0.039333505)
185) 63]  0.032139354)
186 62| 0.041101105)
187] 61|  0.034506228|

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200C-12-0085. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGEZ06 OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
I 2 AA AC AD AE AF AG AH Al | Al
188 60  0.04197144
189 59|  0.033910602
190] 58| 0.028516182
191 57|  0.034247868|
192 56| 0.037087162]
193/ 55]  0.050644566)
194 54]  0.044258901
195) 53|  0.042325773)
196| 52|  0.041541517]
197 51|  0.046714967
198| 50| 0.046740523
199| 49|  0.04848709|
200) 48]  0.042460329)
201 47| 0.041658333
202 46| 0.046378732
203 45|  0.048230197
204] 44| 0.043316197
205| 43|  0.049564097]
206| 42|  0.057288545)
207 41| 0.052011349)
208] 40|  0.050223863|
209) 39|  0.054069804
210) 38| 0.057854653)|
211 37| 0.059014446)
212) 36| 0.065551276
213 35]  0.054225441
214 34| 0.059363919)
215 33| 0.068134505
216 32| 0.056046676
217| 31|  0.060203296/
218| 30|  0.06436464
219 25|  0.066080622
220 28|  0.067926455
221 27| 0.068539802
222 26] 0.070664597
223 25| 0.07212465
224 24| 0.079047157
225, 23| 0.080810384
226) 22| 0.074293544
227 21| 0.079489687
228 20|  0.085523258
229 19]  0.081677766
230 18] 0.086806215|
231 17]  0.082956296
232] 16|  0.090695499)
233| 15]  0.084675578]
234 14|  0.097063487|
235 13| 0.093347489)
236) 12|  0.094447916|
237| 11|  0.102280456/
238 10  0.099975479]
239 9] 0.103633883|
240 8]  0.100059251
241 7] 0.108902355
242 6] 0.100919571
243 5| 0.105241447
244 4 0.1042952)
245 3|  0.098840973
246/ 2|  0.080351049)
247 1|  0.082163468|
248 o] 0.037836078|

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-2008-12-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGEZ07OF
) THE 200 EAST AREA UNCONFINED AQUIFER
AL AM AN AO AP

5 |699-49-57A 699-50-56

6

7 |vime Lag (hrs) |Response Time Lag {hrs) |Response

a 180[ 0.001376459) 30{ 0.005161804

9 179]  0.000149302] 29| 0016432877

10 178] -0.005952339] 28] -0.032884161]

11 177| -0.001663488 27] 0012153011

12 176] -0.001192872 26| -0.025663744)

13 175 0.0003914 25| -0.002028138

14 174| -0.000824236 24| 0.015464127

15 173]  -0.00040074] 23]  0.031130022

16 172]  0.000370008] 22]  0.005657117

17 171]  0.004536299] 21]  0.006995197,

18 170[  0.005385747| 20| 0.011058717

19 168| 0.007337939] 19] 0.012960163

20 168] 0.009002098| 18] -0.023624729

21 167]  0.003474226| 17]  0.002352384|

2 166| -0.000607843| 16( 0.010729059)

23 165] -0.004170559| 15[ 0012228703

24 164] -0.001861828 14] -0.021940195)

25 163] 0.004305079 13]  0.023870483

26 162] 0.000181923 12| 0.000888226

27 161] -0.00342939 11| -0.012584752

28 160[ 0.003054813 10 0018458552

2 159  0.001124443( 9]  0.00402565
158 -0.001135603 8] -0.023081103]

31 157 0.000841663 7| -0.018173568
156] -0.003742325 6| 0.004675963

33 155| 0.001400418 5| -0.021650034

34 154]  0.003565864 4| -0.010097696

35 153 557017€-05 3] -0.033811001

36 152] 0.003554647 2| -0.000717309)

37 151]  0.004824538 1| 0.051271557

38 150/  0.00171848 o] 0542808443

39 149| 0.001389152

40 148]  0.004872301

41 147] 0.001867729

a2 146] 0.005644572

43 145] 0.003834104

44 144 0.001517433

[ 143 0.001383553

46 142|  0.004119165

47 141] 0.000531883

48 140| -0.001479391

49 139] -0.002181087

50 138 -0.001331284

51 137 0.00038196

52 136] -0.002527122

53 135 5.24113E-05

54 134] -0.000453321

55 133 -0.00011808|

56 132| 0.006736369)

57 131 0.005718892|

58 130  0.005769783]

59 129]  0.005767269]

60 128] 0.004819169

61 127] 0.003844382

62 126]  0.00225767

63 125 0.005420854

64 124) 0.003829547

65 123 0.00366375

66 122]  0.002154963

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont’d.)




ECF-200E-12-0086,
REV. 0

CALCULATIONS IN SUPPORT OF THE LOW
HYDRAULIC GRADIENT EVALUATION STUDY FOR
THE 200 EAST AREA UNCONFINED AQUIFER

PAGE 208 OF
258

AL AM AN AD AP
67 121]  -0.00085383
68 120] 0.006152272
69 119]  0.00789545
70 118] 0.003911909
71 117]  0.000685403
72 116] 0.001092579
73 115 0.002351253
74 114| 0.001018958
75 113]  0.003057947]
76 112[ 0.001687936
77 111] 0.000114835
78 110[  0.00662447
79 108] 0.003228275
80 108]  0.00761794
81 107| 0.003379004|
82 106] 0.007531758
83 105( 0.004980741
84 104]  0.00251987
85 103[  0.002996722
86 102|  0.004921394
87 101] -0.002004638
88 100[  0.005066129
89 99|  0.006245546
20 98|  0.004931717
91 97|  0.004486152
92 96|  0.007865175
93 95|  0.005140345
54 94  0.003282269
95 93|  0.007179613
96 92|  0.00727853
97 91  0.008182392]
98 20| 0.007931258|
99 83]  0.00705578
100 88 0.005503768]
101 87| 0.004750628]
102 86 0.006431518]
103 85 0.006303471
104 84]  0.005661444
105 83|  0.002741045
106/ 82| 0.007432269
107 81l  0.00218184
108 80| 0.005396544|
109 79|  0.009186539
110 78]  0.008694085
111 77| 0.006045197
112 76| 0.010657287
113 75| _ 0.007436957
114 74|  0.006708827
115 73] 0.010265082
116 72| 0010731717
117 71|  0.009677195
118 70|  0.015283465
119 69] 0.014526324
120 68|  0.01364977
121 67| 0.009982246
122 66] 0.011431599
123 65| 0.011679908
124 64|  0.012297652|
125 63| 0.009978978
126 62| 0.008589386
127/ 61| 0.007650162

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




ECF-200E-12-0086,
REV. 0

CALCULATIONS IN SUPPORT OF THE LOW

HYDRAULIC GRADIENT EVALUATION STUDY FOR
THE 200 EAST AREA UNCONFINED AQUIFER

PAGE 209 OF
258

] AL AM AN AD AP
128 60| 0.009651625
129 59|  0.01087896
130 58]  0.013360423
131 57| 0.011915278|
132 56| 0.012416924|
133 55|  0.013165505]
134 54|  0.015761788|
135 53|  0.016682064|
136 52| 0018654179
137 51  0.015580427
138 50|  0.022678396
139] 49| 0.015652552
140 48]  0.01639269
141 47| 0.016837425
142 46]  0.020670292
143 45| 0.022497304
144 44|  0.019630455
145 43| 0013884747
146 42| 0016315516
147 41  0.022149948
148 40| 0.026809581
149| 39  0.026194357
150 38|  0.0271836
151 37| 0.020773373
152 36| 0.024271606
153 35|  0.023673051
154 34|  0.024408994
155 33|  0.026668414
156 32| 0.027053895
157, 31]  0.028223197
158 0.030504521
159 29]  0.030306635
160 28| 0.034340053
161 27| _ 0.040476661
162 26|  0.04193406)
163 25|  0.040113064
164 24| 0.039851662
165 23] 0.0363957
166 22|  0.040218501
167 21 0.040287277
168 20|  0.046521213
169 19| 0.046279076|
170 18] 0.047034434]
171 17|  0.048368743]
172 16) 0.050864812
173 15|  0.050756227
174 14| 0.052601777
175 13[  0.060400704
176 12[ 0.065937085
177 11| 0.065281549
178 10{ 0.070714843
179 9| 0.072102975
180 8| 0080925703
181 7| 0.083589383
182 6] 0.090523219
183 5| 0.093502408|
184 4|  0.101126261]
185 3| 0.09549838|
186 2| 0.103461912]
187, 1|  0.106719786]
188| o|  0.08710882

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.)




ECF-200E-12-0086, CALCULATIONS IN SUPPORT OF THE LOW PAGE 210 OF
REV. 0 HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
i THE 200 EAST AREA UNCONFINED AQUIFER

= 8 c E F G H ! K L

5 [299-€17-18 299-£17-21 299-£17-22 299-£17-23

6

7 |Time Lag (hrs) |Response Time Lag (hrs) [Response [Time Lag (hrs) [Resp Time Lag (hrs) |Resp

8 100 -0.007170435 140] -0.012216738) 140  -0.00399292 170| -0.002517127
9 99| -0.011783843 139( -0.015386084 139 0.010957202 169| -0.009919153]
10 98| -0.012511519 138 -0.009795357 138]  0.004012041 168] -0.006562549|
11 97| -0.000300575 137| -0.008815832 137|  0.005520032 167| -0.000950149|
12 96| -0.010269076 136 -0.012262343 136  0.003631659 166  0.00546728)
13 95| -0.007428B685 135| -0.006459726 135 -0.003918327 165  0.009779027
14 94| -0.008352138 134| -0.009902155 134] -0.005244325 164 -0.002384874
15 93| -0.001338678 133 -0.007108699 133] 0.011306318 163| -0.004566822
16 92| -0.017919729 132 -0.007314173 132| -0.007527798 162]  0.00206802
17 91] -0.01146788 131 -0.004668816 131 -0.019224 161| -0.002541879
18 90| -0.010377697 130| -0.005368141 130 -0.005551397 160| -0.003292642
19 89( -0.007800047 129|  -0.01207489 129 0.007548953 159|  0.007636721
20 88| -0.004408874 128| -0.006085548] 128] -0.012008063 158| -0.000200243)
21 87| -0.002286922 127] -0.012574541| 127] -0.017803241 157 -0.012266373|
2 86| -0.017739367 126 -0.016371733] 126 -0.015768969 156| -0.019390725)
23 85| -0.001072832 125| -0.010591523] 125 -0.019422532 155|  -0.02714086|
24 84| -0.026412307 124 -0.012669997 124] -0.003475953 154| -0.022452874|
25 83| -0.003804114 123 -0.015254356 123| 0.011559919) 153  -0.02536506|
26 82| -0.014997594 122| -0.010924895 122| 0.004488686 152| -0.007020622
27 81| -0.004003691 121| -0.011080492 121 001306983 151| -0.014968625)
28 80| -0.015720226 120| -0.004597407 120 .0.008920383 150( _ 0.007300198
29 79| -0.00523006 119] -0.007872665 119] -0.017560069 149]  0.014527926|
30 78] -0.014980307 118 -0.006502887 118] -0.009650683 148] 0.017764035|
31 77| -0.01002325 117| -0.013065074 117|  0.003828727 147|  0.010347353|
32 76| -0.003735459 116| -0.019583197 116 -0.000288988 146  0.007791427|
33 75| -0.012464976 115| -0.017066346 115 0.006710178 145 0.007874528|
34 74| -0.019480052 114] -0.012688295 114]  0.000780242 144] -0.006043469]
35 73] -0.018703812 113| -0.009599598| 13|  -0.00272882 143 -0.004013698
36 72| 0013729445 112| -0.004173914 112| -0.006856536 142| -0.012449125)
37 71| -0.017954381 111| -0.012701662 111 -0.006386231 141] -0.007792427
38 70| -0.003478249 110| -0.004469404 110{ -0.004829209 140| -0.000586709
39 69 -0.01361056 109[ -0.008651544 109] -0.013807132 139]  0.000961393|
40 68 -0.015789648 108] -0.012204622 108|  0.003516118 138] -0.001387369)
41 67| -0.010035369 107] -0.010140927 107| -0.023570072 137]  0.000283892
42 66 0.003014092 106] -0.032226523 106 -0.019883772 136] -0.004316993)
43 65| -0.020165227 105 -0.011331978 105| -0.024002217 135] -0.005201543
a4 64| -0.021634631 104| -0.015854708| 104] -0.017357109 134] -0.009128422
45 63|  -0.01746434 103| -0.025707218] 103 -0.005618633 133|  -0.00897567,
46 62| -0.019628274 102| -0.026690469 102| -0.003215205 132| -0.002055941
47 61] -0.02134734 101| -0.006419275) 101] -0.000619358 131] 0.002630819)
a8 60|  -0.01731589 100| -0.009914905 100|  -0.000620926| 130| -0.000472181
49 59| -0.004241799 99| -0.005982818| 99|  0.000869534 129| -0.004988758
50 58| -0.027539658 98| -0.008158935 98] -0.002221983 128| 0.007389767
51 57| -0.010994057 97| -0.020942804 97|  0.003898054 127| -0.009479867
52 56| -0.013390196 96| -0.012634908| 96| -0.000385057 126| -0.021320017,
53 55 -0.026303891 95| -0.017290266| 95]  0.007988948 125 -0.014146917
54 54|  -0.03386722 94| -0.011010502 94 -0.000625467 124  -0.00688826
55 53| -0.028983844 93]  -0.00947979 93| -0.002047015 123 -0.011196792
56 52| -0.029439856 92| -0.018915017 92  -0.0053096 122  0.002622144
57 51| -0.023097227 91| -0.012754879 91 0.000353415 121 -0.006793191
58 50 -0.019446991 90| -0.019163613 90[ -0.015816078 120 -0.005393013
59 49| -0.016133694 89| -0.018334512 89 -0.004285645 119| -0.011261151
60 48| 0019256532 88| -0.019319171 88 -0.008595723 118] -0.014065348
61 47| -0.030681117 87| -0.016179171 87[ . 0.022294831 117] -0.012216718)|
62 46|  -0.03236789 86| -0.014005876 86| 0.024091945 116  0.005141318]
63 45 -0.030107301 85| -0.012642856) 85| -0.02270455 115| -0.000367397|
64 44| -0.025728637 84| -0.009176661 84| 0.019326324 114| -0.002272477|

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells




CALCULATIONS IN SUPPORT OF THE LOW

ECF-2008712-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGE2§Q1 oF
) THE 200 EAST AREA UNCONFINED AQUIFER
8 C € F G H | ' ) L

65 43| -0.026877878 83| -0.012206681 83 -0.001022629 113 0.000527332]
66 42| -0.036189935 82| 0.019305982 82 -0.005592019 112]  0.002081164)
67 41| -0.023942827 81| -0.020644334 81] 0012118698 111]  0.001088997)
68 40] -0.040580902 80| -0.029308346 80] 0.006422126 110] -0.005419539)
[ 39] -0.036789538 79] -0.018111973] 78] 0.011444549 109]  0.002115159]
70 38]  -0.03850682 78] -0.019885184 78] 0001743371 108] 0.003842576)
7 37| -0.044177787 77| -0.012723855 77| -0.005999161 107|  0.004705085)
72 36] -0.048508991 76| -0.022203694| 76 -0.002052536 106| 0.004206126)
73 35| -0.050226763 75| -0.024523508] 75| -0.001384032 105]  -0.013203766|
74 34] -0.039446938 74| -0.01553326 74]  0.004095271 104| -0.021384939|
75 33| .0.053953103 73] -0.031156757 73] -0.013866141 103] -0.016659359)
76 32] -0.063575817 72| -0.022896141 72| 0.00908775 102| -0.032674063|
77 31| -0.054593979 71 -0.013944836) 71] 0001674411 101] -0.018310963|
78 30]  -0.04616926 70] -0.020324222 70] -0.004917041 100] -0.008705034)
79 29| -0.074454089 69| -0.021423537 69| -0.015351193 93| -0.007415216
80 28] -0.065113895 68] -0.017892137 68] 0001171915 98|  0.002433994
B1 27| -0.059857118 67| -0.018673575 67] -0.011971664 97| -0.006497051
82 26| -0.065348144 66| -0.021639673] 66| -0.009801847 96| 0.011667776
83 25| -0.074226862 65| -0.020111509) 65 -0.018653689 95] -0.003153469|
84 24| -0.066449257 64| -0.027294987 64| -0.017450282 94|  0.008369022|
85 23] -0.077419551 63| -0.019194699) 63| -0.018776678 93]  0.002709568]
86 22| -0.081524561 62| 0.029909338 62| 0.011200889 92| -0.006548704)
87 21| -0.082494801 61| -0.032086681 61] -0.004632236 91| -0.01391004
88 20] -0.088206063 60| -0.033780569] 60] 0016925203 90|  -0.00632863
89 19] -0.093269835 59] -0.036275693 53] -0.015001187 89| -0.009037225|
90 18 -0.093513835 58| -0.034286748 s8] -0.022006606 88| -0.012814338)
91 17| -0.098922119 57| -0.025324472] 57| 0.026576809 87| 0.025126668|
92 16| -0.103823898 56| -0.021486938 56| -0.008819868 86| -0.017972623}
93 15| -0.108090234 55| -0.020436515) 55| -0.020937197 85| 0.014233483]
94 14|  -0.11880094 54| -0.037173507 54|  0.000461615 84} -0.014455104]
95 13| -0.119305281 53] -0.046054525 53] -0.009340125 83| -0.000803279)
26 12| -0.126281574 52[ -0.039336344 52| -0.008562134 82| 0.002053539]
97 11| -0.117009947 51| -0.036526498 51| -0.010756498 81] -0.001566381|
98 10] -0.124915114 50[ -0.027750233] 50| 0.011866572 80| -0.008926213|
99 9| -0.119237854 49  -0.02364432 49| -0.018787454 79]  0.000725193|
100 8] -0.125523209 48| -0.028527048) 48] -0.021560175 78]  0.006064661
101 7| -0.128771838 47 -0.030074786 47] 0.026316252 77]  0.001278912
102 6| -0.1177478%6 46| -0.035710065) 46| -0.005460472 76| -0.012277467
103 5| -0.112505283 45| -0.041361089 45| 0.009531889 75 -0.0129492!
104 4| -0.093261647 44| -0.036960574 44| -0.030836276) 74| -0.005592118
105) 3] -0.074479968 43] -0.039842309) 43] -0.030007474 73] -0.004969338)
106) 2| -0.036118443 42| -0.039045517 42| -0.02096481 72| -0.019813466
107| 1|  -0.01035468 41] 0034157044 41 003120722 71| -0.029618225
108| o] 0.027883501 40 -0.043179724 40| -0.033375054 70| -0.033481555)
109 39| -0.050300053] 39| 0.021694336 69] -0.007492983|
110} 38) -0.057434701 38| -0.015262677 68| -0.012225585
111 37| -0.045226598 37] -0.011679042 67| -0.009641571
112] 36| -0.038316244 36| -0.012015651 66| -0.021363483
113 35| -0.049631845 35| -0.025942511 65| -0.004610577}
114) 34| -0.042955678 34 -0.000961527 64] -0.012742048]
115) 33[ -0.041465961 33[ -0.012977205 63]  -0.00966949]
116 32[ -0.046729511 32| -0.020155552 62| -0.017596701]
117 31| -0.046021162 31| -0.031254744 61 -0.010979063|
118 30[ -0.048594117] 30] -0.033168395 60| 0.004537123]
119 29[ -0.052982429) 29| -0.025189356 59| -0.019506012]

-0.045309321 28] 0.050271795 s8] -0.017685891/
121 27| -0.052555456 27| 0.027184451 57] -0.015205371]
122 -0.054718013 26|  -0.03293232 56| -0.015920829)
123 25 -0.045975834 25| -0.029049774 55] -0.017146907|
124 24| -0.053156609) 24 -0.020903493 54| -0.013547818|

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

B 20012-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEzggz o
; THE 200 EAST AREA UNCONFINED AQUIFER

8 & 3 F | 6 i L |
125) 23] -0.060926613 23] 0015681054 53] -0.030899079)
126 22| -0.049586941] 22| 0027193001 52| -0.024961652
127 21| -0.040140388] 21| 0.005247772 51| -0.021359715
128 20| -0.034693158] 20] -0.012860572 50| -0.011454119
129] 19| -0.033822888] 19| 0.005631718 49| -0.014178621]
130| 18] -0.038205441] 18] -0.013674281 48| -0.003106699|
131 17] 0031271181 17| 0.004423386 47| 0011252629
132 16| -0.041062281 16| 0.007980693 46 -0.022356555)
133 15] -0.032436913 15 0.0031019 45| -0.013245019
134 14] -0.021533803| 14|  0.004493137 44] 0.029754902
135) 13| -0.014911593] 13]  0.005422353 43| -0.031869992
136 12| -0.002659967] 12] 0010145911 42[  -0.02972453
137, 11| -0.005176414 11| 0013499368 41| -0.040170796|
138 10| 0013426527 10]  0.023084817 40[ -0.039390495)
139 9| 0010252691 9| 0027682208 39| -0.023112299
140] 8| 0017036335 8| 0049303722 38| -0.031651301
141 7| 0031942101 7] 0.070333455 37| -0.040443953
142 6] 0.035857296 6| 0.100257788 36| -0.052818134
143 5| 0039300757 S| 0.136257044 35| -0.038511338)
144 4| 0.048445728) 4] 0172240441 34] -0.039979289
145) 3| 0.038999079] 3|  0.219890838 33] -0.040991286)
146, 2| 0.052021706] 2|  0.304073015 32| -0.031154493]
147 1|  0.050549783] 1  0.387623369 31] -0.045551275)
148] o] 0.048165667 0] 0.430917709 30| -0.046630611
143 29| -0.043303108|
150] 28] -0.037598976)
151 27| -0.050847908]
152 26| -0.053873978
153 25| -0.039124523]
154 24| -0.040031388|
155) 23| -0.045500687
156) 22| -0.0466684
157 21| -0.054945275
158| 20| -0.046080125/
159] 19| -0.057310366
160 18] -0.049077669)
161 17| -0.075081133)
162 16| -0.052364502]
163 15| -0.064744498|
164 14| -0.051976323|
165 13| -0.040652418]
166) 12| -0.029027786|
167, 11| -0.000731157|
168 10|  0.008281139]
169)| 9] 0.018018486
170{ 8| 0.020966361
171 7] 0.055577954
172 6]  0.093437837
173 S|  0.123510233
174 4]  0.187633093)
175 3|  0.237348466|
176) 2| 0.297892009)
177| 1]  0.328453655!
178 0] 0.358103032

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 213 OF
REV. 0 ’ HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
i THE 200 EAST AREA UNCONFINED AQUIFER
N o] Q R S T '] v w X

5 |299-£17-25 299-£24-16 2909-£24-18 299-£24-21
3
7 [Time Lag (hrs) |Resp Time Lag (hrs) |Resp Time Lag (hrs) |Resp Time Lag (hrs) [Resp
8 140]  0.002297851 140]  0.00873538 380] -0.002697504 175| -0.010386505)
9 133]  0.025256389 139]  0.014088442 379 -0.00276676 174] -0.008885175)
10 138]  0.010290121 138| 0.016575682 378| -0.002374181 173] -0.020964931
1 137]  -0.00076071 137| 0015304362 377] -0.012433368 172| -0.019183687
12 136] -0.000607797 136 0.012075135 376] 0.000184215 171| -0.003885026)
13 135] -0.005105877 135] -0.003178897| 375|  0.000553998 170| -0.018297277]
14 134] -0.006983074 134] -0.004749572 374]  0.008805339 169]  0.004766223]
15 133] -0.001577267 133] -0.020163272 373 -0.001410623 168] -0.012408913
16 132|  0.00628859 132[  -0.00060953 372 0.004676146 167|  0.002271529)
17 131] -0.008170382 131]  0.025737539 371] -0.000545111 166| -0.013622895)
18 130 0007678502 130]  0.009536877 370 -0.010086238 165| -0.017026724|
19 129  0.000773044 129] 0.012019323 369] -0.008695628 164] -0.012802985)
2 128] -0.001977713 128]  0.007477458] 368 -0.005287311 163  -0.02578274)
21 127|  0.010280635 127[ -0.007706198 367|  0.003156473 162]  -0.01680503]
2 126] -0.015421458 126] -0.007851956 366  0.000174703 161| 0.022585295|
23 125]  0.00330434 125  0.000187599] 365 0.006913608 160]  0.006151999)
24 124| -0.008703595 124]  0.005611782 364 -0.005130948 159] -0.006640374
25 123] -0.000639847 123] -0.004341072 363]  0.004456341 158| 0.009531133]
26 122]  0.003508839 122| -0.001468945 362| -0.001021845 157| -0.015875133]
27 121] -0.015333776 121] -0.006442798 361 -0.009044509 156]  -0.01424561]
28 120] -0.002298153 120] -0.011259204 360 0.007998061 155] -0.023561034)
2 119] -0.019803383 119]  0.003439716) 359] -0.005590236 154| -0.006515509)
30 118]  0.003738183 118] -0.004869645 358] -0.008628254 153] -0.025143974)
T 117| -0.004515692 117] 0.007605174 357 -0.009476123 152] -0.010219936|
32 116|  0.00038224 116] 0.005823846| 356] -0.009407028 151] -0.016474065)
33 115] -0.004478836 115] -0.016078554 355| 0.007538218 150]  0.003107647]
34 114]  0.000543571 114]  0.01145108| 354]  0.000952079 149]  0.01557278]
35 113] -0.000337585 113[  0.014731603 353  -0.00929735 148| -0.015672987]
36 112[ -0.013923009 112[  0.022454089 352| -0.008926439 147] 0.011858095
37 11| 000143181 11|  0.007062058| 351 0.006930286 146| -0.014719264)
38 110  0.000296775 110]  0.002980691 350 -0.001373644 145| -0.0038505
39 109| -0.004857007 109|  0.011012016 349] -0.008889632 144 -0.007045021]
40 108] -0.004137539 108] -0.006155798| 348 0.000341758 143] -0.005146648|
a1 107|  0.000195051 107] 0.000275872 347| -0.007062921 142| -0.012811169)
42 106| -0.004483943 106] -0.003890091 346]  0.004351147 141] -0.011915324
43 105] -0.004024176 105] -0.013622115 345 -0.009230816 140] -0.005994104
a4 104] -0.012636505 104]  -0.00829337 344]  0.004087755 139]  0.005448596
45 103] -0.007511456 103| -0.011452395 343] -0.008031334 138] -0.010173452
46 102| -0.019452317 102| -0.009633591 342 0.004882844 137| -0.006677451
47 101 -0.014542234 101| -0.005312756 341] -0.002012531 136] -0.004138517
48 100]  -0.00816291 100] -0.003733648 340  0.001423639 135] -0.026890945
49 93] -0.006244108 99| -0.001622865 339 0.000292776 134] -0.003375456]
50 98]  0.00019958 98[ -0.004291041 338 -0.008759266 133| -0.019221748]
51 97| -0.005237693 97|  0.004692811 337]  -0.00042219 132| -0.016652893|
52 96} -0.008382596 96| 0.000550653 336| -0.008732177 131| -0.0001407
53 95 -0.01657709 95| 0.019120906 335| -0.005031339 130| -0.000948155)
54 94|  0.01226639 94| -0.002544804 334 -0.000820651 129]  0.000872836|
55 93] -0.006919202 93|  0.013337102 333] -0.004726206 128] -0.010533912
56 92| -0.002387831 92|  8.24607E-05) 332 -0.002356023 127| -0.021559749|
57 91} -0.015029247 91| 0.005025562 331] -0.013754848 126| -0.021648322
58 90| 0.015516738 90| -0.009020819) 330] 0.013576484 125|  0.001082763]
59 89| -0.005457671 89| -0.007686809) 329] -0.011738173 124| -0.005937201]
60 88 -0.004412591 88 -0.01468999 328] 0.004443705 123 -0.010052775)
61 87 -0.005532612 87| -0.019088066) 327 -0.008719743 122| -0.015990411]
62 86|  -0.00629591 86 0.001353123 326| -0.015090226 121]  0.007146982]
63 as] -0.008074972 85| 0.001278555 325 -5.33132€-05 120] -0.0121822
64 84| -0.025455829 84| -0.008761602 324] -0.004120879 119] -0.013672836|

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200812-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 234 OF
) THE 200 EAST AREA UNCONFINED AQUIFER
N 0 a R s [ u v X
65 83] -0.006018886 83| -0.006330596] 323] -0.004335617 118] -0.007208775)
66 82] -0.009115251 82| -0.006691187 322[ -0.012579662 117]  -0.012462892
67 81] -0.000280107 81 0012127731 321] 0.004975151 116]  -0.003591197
68 80| -0.003900539 80| -0.005872662 320] _ 0.006809661 115] 0016964894
) 79] -0.015353951 79| 0.004156454 319] 0.011608998 114] 0.010392234
70 78| -0.017073388 78] 0.008199108 318] -0.015802568] 113] -0.006568137
71 77| 0.00647016 77| 0.009639127] 317]  0.003969698 112| -0.012744988
72 76] -0.009000622 76] -0.000626278 316]  -0.01486875 111] -0.007957389]
73 75| -0.017376354 75 -0.00383 315] 0.002344371 110] -0.018225447
74 74| -0.018219856 74| -0.002412697 314] -0.00340016 109] 0.000236512
75 73] -0.004537684 73] 0.026077257 313] 0.008244357 108] -0.008427601
76 72| -0.020459764 72] 0.011284583 312[ -0.000437556 107| -0.016647216
77 71| -0.019828572 71| -0.014894591 311] -0.011487976 106] -0.005635368
78 70[ _-0.011964892 70| -0.022276578 310[ -0.013968146 105] -0.001580499
79 69 0.002803601 69] -0.024092381 309| -0.005803881 104] -0.012112479
80 68| -0.008081344 68| -0.016813827 308]  0.004447641 103]  0.005655487
81 67] -0.007463208 67| 0.004129022 307]  0.012695602 102] -0.038628124
82 66| -0.01735385 66| -0.013302995 306]  0.002064328 101| 0.001235353
83 65| -0.033064115 65| -0.018160769 305] 0.001840225 100| -0.018749523
84 64| -0.005640881 64| -0.02032937 304| -0.006379636 99| -0.028294496
85 63  -0.02020116) 63| -0.010310147 303]  0.006419514 98| -0.014278055)
86 62| -0.013431346 62| -0.011382358 302| 0.003278729 97| 0021527576
87 61] -0.014873125 61  -0.02083504 301]  -0.0004794 96| 0.012788583
88 60] -0.009192689 60| -0.01329855 300 -0.01021291 95| -0.00812094
89 s9| 0026841213 58] -0.011899105 299 0.006889386 94| -0.003258101
90 58] -0.020738696 58| 0.002722356 298] 0010527137 93] -0.004639181
91 57| -0.030904722 57| 0.009215987 297]  0.000349687 92| -0.015718295
92 56] -0.007296541 56| -0.000953089 296]  0.010280902 91| -0.009808698
93 55| 0.0104041 55|  0.0136276| 295] 0.000487247 90| -0.013388592
94 54| -0.023614344 54| 0.000871418 294] 0.002119739 89| -0.006869104
95 53| -0.042257316 53] -0.026933991 293] -0.007275448 88| 0021457738
% 52| -0.024607345 52| -0.030668983 292] -0.010580515 87| -0.00278424
o7 51| -0.028984875 51| -0.017117653 291]  -0.00278845 85| 0.005736874
98 50| -0.022108445 50] -0.009092771 290] -0.004091959 85| -0.019884947
99 43| -0.018648738 49| -0.008933356) 289] -0.00768444 84| -0.010433825)
100 43| -0.018256847 48] 0.001423774 288 -0.011333063 83| -0.003127243
101 47| _-0.027926129 47| -0.013949752 287] _-0.002643579 82| -0.015060592
102 46| -0.028162718 46| 0.019351364 286] -5.21721€-05 81| -0.022481474
103 45| -0.020863998 45| -0.010213837] 285]  0.006784687 80| -0.009546709)
104 44| -0.040830927 44| -0.028073726 284] 0.001775844 79| -0.004374347
105| 43] 0.042021157 43| -0.023419104) 283]  0.002411691 78] 0.01024591
106 42| -0.036603003 42| _-0.024814829 282| -0.003614166 77| _0.022014483
107| 41| -0.051648329 41] -0.015193865) 281] -3.56773€-05 76] -0.017273192
108[ 40| -0.035066133 40| -0.041454812 280 -0.013374872 75| -0.007535593
109| 39| -0.034344337 39| -0.024118667 279| -0.002515172 74 <0.00228466|
110 38| -0.061297366 38! -0.014360966 278| -0.010751001 73| -0.011187918|
111 37| _-0.033853851 37] -0.040907912 277]__0.010033657 72| 0011251484
112 36] -0.041461299 36| -0.034733471 276] -0.006927806 71| -0.018897499
113 35| -0.032216929 35| -0.036778862 275]  0.005971956 70| -0.027997054
114 34| -0.038707981 34| -0.03461958 274]  -0.00179995 69 -0.012391241
115 33| -0.042654232 33] -0.016733185 273] _ 0.006663471 68| -0.021933681
116] 32| -0.058039553 32| 0.029315452 272]  -0.02248193 67| -0.010358318]
117] 31| -0.053879182 31| -0.018629173] 271 -0.007560672 66| -0.014557064
118] 30| -0.061467024 30|  -0.03741206| 270] _0.008533933 65|  0.00684915
119/ 29| -0.048245847 29| -0.038667093| 269] -0.019351121 64| -0.030606288
120 28| -0.055968048) 28] -0.022926889 268 0.004120851 63] -0.027233205
121 27| -0.038877381 27| -0.035927022 267]_-0.020107885 62] -0.013286215
122 26| -0.061921693 26| -0.023414284 266] 0.004659703 61| -0.026230497
123 25| -0.045660747 25| -0.019216845 265] 0.011657143 60| -0.019842491
124| 24| -0.048423882 24| 0.026904454 264| 0.004572174 59| -0.012658727]

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200812-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGEZ1SOF
) THE 200 EAST AREA UNCONFINED AQUIFER

N | [ Q R u v X |
125 23| -0.062314174 23| -0.052246574 263] 0.005946262 58] -0.014272389
126/ 22| -0.076323529 22| -0.041832491 262| 0014343872 57| -0.02119036
127 21| -0.070399835 21| -0.037397964 261 -0.010584213 56| -0.033480071
128 20[ -0.068157336 20 -0.035021814| 260| -0.001496165 55| -0.026199337
129 15| 008921135 19| -0.040387097] 259| -0.002697349 54|  -0.00287237
130 18] -0.069916558 18| -0.063149423| 258 -0.012090306 53] -0.028718524)
131] 17| -0.072289176 17| -0.06180994| 257  0.00337614 52| -0.014918936
132 16| -0.063345999 16| -0.045520115] 256 0002641723 51| -0.027887782
133 15| -0.082330171 15| -0.03207139] 255 -0.007838527 50| -0.035442403
134 14| 0075808392 14| -0.029336586] 254 -0.008461598 49| .0.016226025
135 13| -0.069144604 13[ -0.030997908] 253] -0.012131546 48| -0.022149497|
136 12 -0.085623327 12 -0.034162069 252 -0.011639089 47| -0.01869578]
137 11| -0.081556448 11| -0.021076161 251] -0.010122824 46] -0.025541509)
138 10| -0.07937453 10| -0.028773937 250 -0.009421026 45| -0.031382262]
139 9| -0.083083107 9| -0.028879294 249 0.000600857 44| -0.049078235
140| 8| -0.063662261 8| -0.033902925 248 -0.015599209 43| -0.018861848]
141 7| -0.059923335 7| -0.024054635| 247|  0.007242829 42| -0.030826335|
142 6| -0.036630455 6| 0010984213 246|  -0.00151769 41| -0.047430807]
143 5| -0.025646469 5| 0.040788698| 245 -0.007654516 40| -0.017071792
144 4| -0.006150484 4| 0.062971838] 244|  0.004533479 39| -0.03655049)
145} 3|  0.011625074 3]  0.102468851 243[ -0.007284737| 38 -0.035734035
146 2| 0.033162726 2| 0.131734012 242[  -0.00520373 37| -0.036208992
147 1| 0067255225 1| 0.163838308 241| -0.001826132 36| -0.054906272)
148 o] 0.076598226 o] 0.181359043| 240 -0.004094452 35| -0.043171454
149| 239]  0.001222553 34| -0.051775118
150] 238]  0.003565424 33| -0.057968556|
151 237] -0.009064498 32| -0.053108469)
152 236 -0.005823227 31| -0.042153697
153 235] -0.005183416 30[ -0.057506774
154 234]  0.001341885 29] -0.054663262
155) 233[ -0.003840448 28] -0.054792657
156) 232] -0.004060028 27| -0.054585572
157 231| 0002322134 26| -0.051111315
158] 230] -0.001319065 25| -0.069980244
159) 229|  0.002189739 24| -0.059469001
160) 228]  -0.00843619 23] -0.050972965)
161 227] 0014603816 22| -0.082926689
162 226 -0.014984231 21 -0.063560159
163 225] -0.004222842 20| -0.068096427
164 224] 0.001327902 19] -0.057743542
165 223]  0.006427671 18] -0.076864325)
166 222 0.002015071 17| 00808284
167 221]  0.006281736 16 -0.093917633|
168] 220 -0.001280156 15| -0.083868484|
169] 219  0.001690462 14| -0.101610974
170 218  0.005248664 13[ -0.089794869|
171 217]  0.01274557 12| -0.090662712]
172 216 -0.000192635 11| -0.078727311]
173 215| 000562331 10| -0.089511672]
174 214] 0.000635895 9| -0.069622823
175 213[ .0.003326051 8|  -0.08411746
176 212]  0.001245125 7| -0.079117655)
177 211  0.002016528 6]  -0.08725202
178 210 0.0001694 5| -0.07660438
179 209) -0.004003507 4] -0.065418275|
180 208[ -0.003760766 3| -0.043147459)
181 207 -0.005895963 2| -0.003940006|
182 206 0.003557163 1| 0.020377372|
183] 205  0.004370291 0| 0.02864668
184 204| -0.013197418
185| 203]  0.002624575|

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 216 OF
REV. 0 : HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
) THE 200 EAST AREA UNCONFINED AQUIFER
N o P Q R s it U v w X
186) 202 0019347456
187 201]  0.003635921
188 200| -0.003705183
189) 199| -0.005018038
150) 198 -0.001128998
191 197]  0.005311515
192 196  0.000882413
193 195  0.002981764
194 194] -0.006807218
195) 193] 0000744102
196) 192 -0.013060143
197] 191  0.003553117
198] 190  0.005698337
199| 189] -0.000860767
200 188 -0.001123414
201/ 187 -0.000821759
202 186]  0.002363696
203 185| -0.004421905
204 184| -0.000301084
205| 183  -0.0060265
206| 182| -0.002543311
207| 181] -0.009277276
208| 180 0.003315452
209) 179 -0.000104989
210 178]  0.005506973
211 177] -0.005120323
212 176] -0.015605187
213 175 -0.010885953
214 174] -0.007479318
215 173 -0.006439467
216} 172] 0006017729
a1 171]  0.013809551
218 170| 0.008230779
219| 169  0.00686345
220 168]  0.00527369
221 167 -0.004474293
222 166 -0.00189845
223 165  -0.01344707
224 164| -0.009549185
225 163| 0.001213189
226) 162  0.004328483
227 161{ 0.003313843
228| 160| -0.003739912
229) 159 0.007331253
230) 158 -0.004019581
231 157 0.001730277
232 156] -0.003688498
233 155 -0.017873058
234 154 -0.001022117
235 153 -0.008655871
236 152 -0.006605358
237 151  0.002352279
238] 150] _-0.006543343
239| 149] -0.016514784
240 148 -0.010481922
241 147|  -0.00384569
242 146| -0.004700852
243 145 -0.003331933
244 144] -0.008267121
245 143 .0.011684365
246 142 0.003756944

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200%,12-0086. | IYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEzgg" OF
) THE 200 EAST AREA UNCONFINED AQUIFER
N O Q U v X

247 141] 0.013998792
248 140 -0.009853463
249| 139 -0.017081022
250 138]  0.002088126
251 137] 0.006214453
252 136] -0.008459251
253 135 0.003860714
254 134|  0.000964955
255 133 -0.007395846
256 132| 0.001954419
257] 131]  0.002149667
258] 130] -0.009445396
259 129] -0.000761455
260) 128] -0.004910895
261 127| -0.004506783
262 126 -0.019486101
263 125] -0.017306633
264) 124|  0.002883631
265) 123| 0.000321741

122] 0.004779361
::TL 121] -0.005881648]

120 0.002649928
269| 119] -0.004385552
270| 118]  0.005986687
2N 117| 0.015147686
272 116| -0.007719429
273 115 0.004802021
274 114] -0.012530278
275 113 -0.002065472
276 112[ 0.001447494
277| 111] -0.020059828
278 110|  0.00344351
279| 109| -0.021794162

108] -0.00013919
281 107] 0.006626737
282 106] -0.006214053
283 105 -0.007458466
284 104 0.009287
285 103| -0.006160552
286) 102| -0.004827134
287 101] -0.019216456
288| 100| -0.009313805
289 99| 0017617311
290 98] -0.009138202
291 97|  0.001416627
292 96|  0.00091792
293 95| -0.014835035
294 94| -0.013235807
295 93| -0.003637004
296 92| -0.005709367
297 91| -0.024115114
298] 90| -0.024143009
299 89 -0.003657412
300 88| -0.010334959
301 87| 0.011829994
302 86| -0.019334476
303 85| -0.004220989
304 84| -0.007245842
305 83| -0.009294351
306 82| -0.006194737
307 81| 000735337

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2007.12-0088. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 218 OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
| N ) P Q R S T | U v w X

308| 80| -0.011143656

79| -0.016499673
3 78] -0.008367323
311 77| -0.004713846)
312 76] -0.017133679
313 75| -0.012113208
314 74| -0.018470462
15 73| -0.014637941
316[ 72| -0.008870672
317| 71 -0.007141946
318 70[ -0.015143498
319) 69] -0.006488603
320 68| -0.009160572
321 67| -0.009757546
322 66] -0.01198302
323 65] -0.017733284
324 64] -0.020997908
325 63| -0.012517732
326 62|  -0.01464025
327| 61 -0.014384697
328] 60| -0.007617467
329| 59] -0.022485453
330] 58 -0.005279079)
331 57| -0.016675652
332 56| 0.029391194
333 55| -0.021520135
334 54| -0.009219589)
335 53] -0.017428102
336] 52| -0.023661553
337| 51 -0.023705908|
338 50| -0.026638556
339| 49] -0.018919256

48] -0.020028643
341 47| -0.02950937
342 46| -0.019957604
343 45] -0.028489548
344 44| -0.031490451
345 43| -0.029582462
346 42| -0.028736405
347 41| .0.028229533
348| 40[ -0.034048716
349| 39|  -0.02387432

38| -0.035274284
351 37| -0.0344952601
352 36| -0.042869115
353 35| -0.048577143
354 34] -0.031995041
355| 33 -0.048246859
356 32] -0.045103622
357| 31| -0.034607141
358] 30] -0.048155147
359| 29|  -0.049987769)
360 28] -0.047205634
361 27| -0.070904099
362 26] -0.052254571
363 25| -0.078068006
364 24] -0.058673024
365 23| -0.052912415
366 22| -0.056890398
367| 21]  0.072401494|

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont’d.)



CALCULATIONS IN SUPPORT OF THE LOW
ECF-200E-12-0086, | \vpRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 219 OF

il THE 200 EAST AREA UNCONFINED AQUIFER i
|| [T 5] P Q R s T | 7] v W X
368 20| -0.066583309
369 19 0.082003905
370 18] -0.082878025
371 17] 0100995268
372 16| -0.091926884
3 15| -0.092645225
374 14| -0.105194968
375 13| -0.090542878
376 12| -0.108407159
377 11 -0.103578284
378| 10{ -0.108020221
379| 9| -0.124938633
380| 0.10258684
381) 7] -0.106005879
382 6| -0.119042857
383) 5| -0.082167126
384] 4| -0.085498026
389 3| -0.055504918
386 2| -0.038428878
387| 1]  0.005938658
388] of 0017469324

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)



ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 220 OF
REV. 0 ! HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
' THE 200 EAST AREA UNCONFINED AQUIFER
z AA AB AC AD AE AF AG
5 |299-£24-24 299-£35-36 §99-37-47A
6
7 |Vime Lag (hrs) |Response Time Lag (hrs) |Response Time Lag (hrs) |Response
8 185 0.011468377 110| -0.013724863 115| -0.003893075
9 184 0.003489634 109| -0.004830499 114] 0.027019496
10 183 -0.014854204 108| 0.008346969 113] 0.026052778
11 182| 0.023467448 107| -0.003918824 112] 0.015291282
12 181| 0.001111028 106 -0.015627281 111 0.00653596
13 180( 0.005772709 105| -0.017691696 110 0.00606959
14 179| 0.001948538 104 0.001815946 109{ 0.008498818
15 178| 0.006742092 103| -0.013706306 108| 0.018931229
16 177| 0.012659723 102 .00472726 107| 0.011143789
17 176| -0.001844435 101| -0.017033021 106 -0.01233226
18 175f 0.015754351 100 -0.010505149 105| -0.017345721
19 174| -0.000207056 99| -0.003123627 104| -0.006250347
20 173| 0.007775486 98| -0.012828327 103| -0.001038962
21 172| 0.000499321 97| -0.008913178 102| 0.009239589
22 171 0.033022786 96 -0.02479689 101 0.010456343
23 170| 0.003196984 95 0.0086261 100| 0.011684071
24 169| 0.001712107 94| -0.020125188 99| 0.000609227
25 168] 0.007984164 93! -0.011590342 98| -0.000985192
26 167 -0.00753869 92{ -0.000243423 97| 0.011019323
27 166 0.027492324 91| -0.014102394 96| 0.000215218
28 165/ 0.015158618 90| -0.017787616 95| 0.018048172
29 164| -0.00790303 89| -0.005319347 94| 0.021932641
30 163| 0.001935907 88| -0.008122768 93] 0.019858845
31 162| -0.003391349 87| 0.008158743 92] 0.023811978
32 161 0.00676778 86 0.04627387 91| 0.016880739
13 160{ -0.000164841 85] -0.012899831 90| 0.003465708
k) 159 -0.007385666 84| 0.015057982 89| -0.001097347
35 158] -0.004586621 83| -0.010452754 88| -0.002151736
36 157| -0.014449172 82| -0.009441503 87| -0.014350863
37 156/ 0.002232871 81| -0.022773773 86| 0.004299755
38 155 0.007870977 80| -0.014286139 85| 0.001216437
9 154| -0.004579768 79| -0.010615505 84| -0.014063097
40 153| -0.015237425 78| -0.013729208 83] -0.014189136
41 152| -0.002136867 77] -0.005607382 82| -0.011966607
42 151] -0.001964515 76| -0.001191318 81| 0.001018337
43 150| -0.008070703 75| -0.014619252 80| -0.024634173
44 149| -0.008559656 74| -0.032948593 79| -0.009055338
45 148| 0.005349153 73| 0.012866504 78| -0.001267632
46 147 0.00278075 72| -0.005895209 77| 0.002319586
47 146/ 0.022705159 71] -0.020788858 76| 0.007815198
48 145 -0.00704434 70| -0.014818349 75| 0.002855626
49 144 -0.007053977 69| -0.016012579 74| 0.015361224
50 143| -0.007096405 68| 0.005823185 73| 0.022074237
51 142| -0.026590855 67| -0.008946138 72| 0.018902682
52 141 -0.009855308 66| -0.030684857 71| 0.007664976
53 140| -0.004287323 65| -0.008857136 70| 0.006865144
54 139] -0.004402369 64| 0.007363068 69 0.0020834
55 138 0.010962379 63| -0.028099188 68| -0.020488421
56 137| -0.007956796 62| -0.02194572 67| -0.019661144
57 136] 0024812494 61| -0.039142243 66] -0.00639948
58 135| 0.007595803 60| -0.007105889 65| -0.009441475
59 134| 0.007701486 59| -0.027393875 64 0.00522451
60 133 0.00412905 58| -0.011187619 63| 0.006376466
61 132 0.004208299 57| -4.80949€-05 62| -0.003479426
62 131 0.009124797 56| 0.003764401 61| -0.018116036
63 130| -0.002585825 55 -0.013099433 60| -0.001116509
64 129| 0.012026209 54| -0.026733022 59| -0.003839647
65 128{ -0.019319102 53| -0.003548887 58| 0.000195925
66 127| -0.006559408 52| -0.033865939 57| 0.010773407
67 126] 0.010045183 51| 0.003403193 56| 0.003836287

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont’d.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 221 OF
REV. 0 i HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
' THE 200 EAST AREA UNCONFINED AQUIFER
Z AA AB AC AD AE AF AG

68 125 0.017587772 50| -0.041224232 55| -0.000351818
69 124] -0.013971087 49| -0.003149906 54| -0.000543539
70 123| -0.012995661 48] 0.00079405 53] -0.011711205
71 122]  0.004176378 47] -0.007266141 52| -0.020597832
72 121] -0.008649737 46 -0.023704559 51| -0.007040323
73 120| -0.001956368 45| -0.025465786 50| -0.008170888
74 119]  -0.01235539 44| -0.026475631 49| -0.009346754
7 118] 0.007796915 43[  0.007725973 48[ -0.006413651
76 117]  0.002916675 42 -0.010954522 47| -0.007944475
77 116] 0.008294528 41| -0.022312393 46| -0.026609182
78 115  0.000298729 40| -0.009811786 45| -0.02777034
79 114] -0.00565504 39| -0.014996548 44| -0.016387329
80 113  0.001113276 38 -0.011743528 43| -0.026919852
81 112|  0.001007773 37| -0.040276649 42| -0.006480359
82 111]  0.000241032 36] -0.039480878 41| -0.021212099
83 110[ -0.010583669 35[ -0.025844451 40| -0.021037141
84 109] -0.005607179 34| -0.011671244 39 -0.016927951
85 108]  0.003308248 33 -0.046084943 38 -0.01943749
26 107| -0.011593389 32| -0.027403498 37| -0.010127697
87 106/ 0.006106752 31| -0.005584894 36 -0.023037471
g8 105| -0.00209884 30| -0.018361723 35| -0.025620459
89 104[ 0.007680123 29|  -0.03606595 34| -0.011425921
90 103[ -0.026867571 28] -0.029207343 33[  -0.02966027
91 102| -0.016053199 27| -0.025460316 32| -0.031744908
92 101] -0.002259472 26| -0.008332856 31| -0.035266988
93 100] -0.005434152 25 -0.029675335 30 -0.031470697
94 99  -0.01823392 24] -0.011489482 29| -0.027287332
95 98| -0.016418704 23| -0.006466516 28| -0.020913576
9% 97| 0.019006978 22| -0.024166393 27| -0.014485874
97 96| -0.014309024 21| -0.036548459 26| -0.024404645
98 95| -0.007551408 20 -0.034584227 25 -0.033409078
E2) 94  0.014720307 19| -0.020650353 24] -0.045343682
100) 93| -0.014629378 18| -0.023348956 23] -0.033761764
101 92| -0.000181949 17| -0.026275093 22| -0.029281089
102 91| -0.010718412 16|  -0.04392444 21| -0.027840725
103 90| -0.008896779 15| -0.003579722 20| -0.035176097
104 89| -0.015970833 14| -0.008221439 19| -0.044883786
105) 88 -0.015853405 13  -0.00026134 18] -0.045075685
106 87|  0.002699808 12[  0.006100424 17| -0.04547958
107 86| -0.009847549 11 0.002308281 16] -0.043120153
108| 85 -0.004229169 10[ 0.012638865 15| -0.042307255
109 84| -0.009033013 9| 0.013966262 14| -0.052087052
110 83| -0.008627031 8| 0.010960507 13|  -0.04518419
111 82| -0.008889331 7|  0.029262268 12|  -0.0349285
112 81| -0.009060562 6| 0034431871 11| -0.010869329
113] 80| 0.006479865 5| 0.031939669 10  0.005454209
114] 79| -0.009390426 4] 0.055450863 9| 0.039405028
115 78]  -0.00621265 3| 0.044360612 8]  0.022656971
116 77| -0.010728795 2| 004829997 7| 0.038071782
117] 76| -0.017394347 1| 0.039778255 6| 0.050704582
118 75| -0.001240937 0| 0.025083223 5| 0.076588964
119 74| -0.003222257 4[ 0111678859
120 73] -0.022126083 3| 0.176320202
121 72|  0.001478741 2| 0.241940408
122 71] -0.028352168 1| 0313623986
123 70] -0.016053904 0| 0.391590878
124 69| -0.023529455

125] 68| -0.013582704

126] 67 0.000828267

127 66/ -0.01361213

128 65] -0.010621791

129| 64| -0.012226662

130 63[ 0.002182369

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200F-12-0088, | HYDRAULIC GRADIENT EVALUATION STUDY FoR | PAGE 2220F
4 THE 200 EAST AREA UNCONFINED AQUIFER
2z AA AB AC AD AE AF AG

131 62| -0.010459412
132 61] -0.022263909
133 60| -0.004231144
134] 59| -0.009445361
13s| 58] -0.008119509
136 57| -0.030413843
137| 56| -0.016974264
138 55|  0.001275556
139| 54| -0.026540066
140 53| -0.023799801
141 52| -0.030704591
142 51| -0.017650932
143 50| -0.021085879
144) 49| -0.029363447
145| 48] 0.012870183
146/ 47] -0.01125164
147] 46) -0.024349477
148] 45  -0.01506474
149 44] -0.031463911

43| -0.027492199
151 42| -0.024870023
152 41| -0.027587787
153 40| -0.030003232
154 39 -0.029876717
155 18] -0.031800362
156/ 37| -0.031027028
157| 36| -0.04332586
158| 35| -0.049485931
159] 34 -0.040970288
160) 33| -0.044591366
161 32] -0.048136755
162 31| -0.031765185
163 30| -0.031454266
164 29| -0.047831235
165 28| -0.038708565
166) 27| -0.071737237
167] 26 -0.055244219
168] 25| -0.034538769
169| 24| -0.053344642
170| 23| -0.039525177
171 22| -0.059933195
172 21 -0.057302672
173 20[ -0.057511612
174 19| -0.075622328
175 18| -0.065227369
176 17| -0.062098149
177| 16| -0.07326227
178] 15| -0.087856827
179| 14| -0.064144787
180| 13| -0.059992474
181 12| -0.074985373
182 11| -0.067437741
183 10[ -0.075737701
184 9| -0.051987983
185] 8] -0.070271242
186] 7| -0.066663924
187| 6| -0.045325193
183 5| -0.046166082
189| 4| -0.012215719
190| 3| -0.012352481
191 2| 0023132141
192 1| 0.03869489%
193( 0| 0.04495672

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 223 OF
REV. 0 ! HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
i THE 200 EAST AREA UNCONFINED AQUIFER
B C E F H | K L
5 |299-€27-17 299-£27-18 295-£27-8 299-€279
6
7 [Time Lag (hrs) |R Time Lag (hrs) p Time Lag (hrs) |Resp Time Lag (hrs) |Response
8 85|  0.000808608 85| 0.008170942 70[ 0001211259 80| 0.007884981
9 84| -0.003099288 84| 0.003100164 69| 0.006717977 79| 0.023329772
10 83|  -5.6538£-05 83|  0.006344591 68]  0.005957551 78] 0.017001789]
11 82| -0.002622839 82|  0.00741579 67] 0.001465779 77| 0.001022961|
12 81] .0.002705827 81| 0.004576888 66] 0.004912417 76] 0.018315503
13 -0.00467562 80|  0.002256448 65] 0.004471985 75]  0.021568154
14 79| 0.002360768 79]  0.007862851 64]  0.002354797 74]  0.012907064
15 78] 0005152329 78] 0.005833431 63| 0.005951737 73] 0.013427628
16 77| 0.00086466 77| 0.008400513 62 0002281242 72|  0.022593028
17 76] 000373352 76| 0.006389179] 61]  0.003258686 71| 0.022863874]
18 75| 0.006040339 75 0.00922356 60]  0.004864552 70| 0.026031983
19 74|  0.005314828 74|  0.009808275 59|  0.001924249 69  0.027545917
20 0.002393948 73] 0002730625 58]  0.001173912 68]  0.004023777
2 72| 0.002700951 72|  0.010043663] 57| 0001719245 67|  0.004609799
2 71|  0.005740195 n 0.0073338 56| 0.003939312 66| 0.018963127
23 -0.000398602 70] 0.002661767 55| 0.006096533 65 0.014257325)
24 69]  0.004989849 69| 0.003157213 s4]  0.005190632 64|  0.01644996
25 68]  0.004622282 68| 0.002137427 53]  0.010170371 63 0.010723487
2 67] -0.000901974 67| 0.00585536 52]  0.008354263 62| 0.016543042
27 66] -0.004791602 66|  0.006579308 51] 0010426481 61| 0.020927752
28 65| -0.000952097 65  0.006698293] 50|  0.012490277 60  0.01475993
29 64  0.001201672 64  0.006032889 49]  0.009440974 59]  0.006245695|
30 63] -0.003140559 63  0.008459235) 48]  0.008234139 58] 0.01294756|
31 62|  0.005515642 62|  0.004626807 47| 0011939743 57] 0.033527544]
32 61| -0.000174684 61| 0.003316501 46| 001021787 56| 0.016810309|
33 60| 0002550795 60] 0.006818296 45|  0.012740017 55|  0.01377883]
34 S9|  -0.00132789 59  0.006760261 44|  0.006033333 54| 0.018137426)|
35 58| 0.008066366 58] 0.003475872 43[  0.010468035 53] 0039954103
36 57| -0.000784349 57| 0.012768158 42|  0.014449858 52| 0029795515
37 56| 0.001896391 56| 0007159248 41]  0.011866041 51] 0.010391624
38 55|  -0.0011478 55] 0.008217316 40[  0.018923816 50 0.009488722
19 54]  0.006422708 54|  0.010616726| 39]  0.014288903 49  0.025896869
40 53] 0.010921528 53] 0.008142484 38]  0.015256596 48]  0.037563711
a1 52| 0.003136068 52] 0.003130099] 37] 0015153194 47| 0.046608671
4 51|  0.003541235 51] 0.012597009 36  0.01601847 46|  0.025072142
43 50|  0.006361171 50]  0.006823786 35| 002144707 45)  0.01471224
“ 43|  0.009538124 49]  0.001844498 34 0025224186 44|  0.028474963
45 48]  0.009826205 48]  0.002401314 33  0.021981476 43|  0.034068982|
46 47| 0.006598711 47| 0.006777146) 32  0.024005713 42| 0.034026608
47 46| 0005503683 46| 0010664035 31]  0.030363864 41]  0.040111479)
48 45| 0.007039177 45 0.012242391 30] 0.025369754 40  0.032613003]
49 44|  0.005698686 44|  0.009714966| 29]  0.031933285 39] 0.033229118
50 43| 0.000316427 43]  0.00772153 28] 0.034765042 38|  0.03549561]
51 42| 0006033769 42| 0.010620537 27| 0.042730123 37| 0.0276%0289
52 41]  0.006600344 41| 0.015945775 26| 0.044405888 36] 0.049477347
53 40| 0.017897358 40[  0.011296769 25|  0.047282329 35| 0.039545494
54 3]  0.011952006 39]  0.005410381] 24 0.0522249 34| 0.054681301
55 38]  0.013191846 38[ 0.015786263 23]  0.050166785 33]  0.060429292
56 37]  0.008992102 37] 0009927222 22] 0.054351868 32] 0.050633148
57 36| 0.017227962 36|  0.01735571 21]  0.060529025 31| 0.071007073|
58 35| 0.010417603 35] 0.014987917 20  0.066910608 30| 0.049116574)
59 34| 0.014441985 34| 0.017247439 19]  0.068787647 29 0.0376575
60 33 0018637174 33]  0.016316901 18] 0.076241951 28] 0.060836751]
61 32] 001660719 32] 0.017461171 17[  0.082596162 27| 0.06658791
62 31| 0.020207183 31] 0.018342021 16) 0089341772 26| 0.067601428
63 30 0.023032151 30| 0.018619045 15|  0.098068226 25| 0.067581804|
64 29|  0.020156302 29[  0.021631223 14[  0.107474436 24|  0.097519806|

Figure G-5. Barometric Response Function Coefficients for the LLWMA-2 Wells




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200C,120086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGEZ24 OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
B | [ | o 3 3 Te I L

65 28] 0.030571988 28] 0.02456469] 13]  0.117758714 23] 0.104980906
[ 27| 0.034755749 27| 0.025896661 12|  0.128623702 22|  0.107359718]
67 26| 003113387 26| 0.026488861 11|  0.138097841 21| 0.090984081]
68 25| 0.036016585 25| 0.026604163 10[ 0.149144034 20]  0.092528487]
69 24[  0.041496883 24[ 0.030694137, 9| 0.154999942 19] 0115363232
70 23| 0.040132561 23| 0.03207878] 8]  0.173281569 18] 0.121864053]
7 22|  0.040957652 22 0.037034749] 7] 0.185633225 17 0.11936694
72 21) 0.043026175 21|  0.081221063] 6 0.1990003 16| 0.125237331
73 20|  0.056477863 20[  0.043400601] S| 0.202961852 15[ 0.130259156)
74 19]  0.056926583 19|  0.043002444] 4] 020348975 14|  0.137464896
75 18]  0.064842793 18]  0.048986783 3| 0.194191396 13| 0.149178405
76 17| 0.068539697 17[  0.048964982 2| 0.169024576 12|  0.161196987
77 16|  0.068394647 16 0.51434272 1|  0.125535301 11| 0.171760884
78 15|  0.07717166 15| 0.056106884 o[ 0066860251 10[ 0.191345041
79 14|  0.08048176 14  0.063065156 9|  0.200530892)
B0 13  0.090826346 13[  0.071307975 8|  0.209298669
81 12[  0.105128491 12| 0.072696773] 7| 0.210015591]
82 11|  0.109221127 11|  0.083052234 6| 0.239308705)
83 10/  0.11747305 10[ o0.086216144) 5| 0.245288992
84 9| 0.122851829 9| 0.090065467| 4]  0.234668527|
85 8| 0.145625075 8| 0.101110234] 3|  0.257133806)
86 7| 0.145977125 7] 0.105186981( 2|  0.285505465)
87 6| 0154591249 6| 0107463693 1| 0.363952774
88 5| 0.152500844 5|  0.106976252 o] 0.531874881
89 4|  0.156565026 4|  0.098598353

90 3| 014746784 3|  0.089350977]

91 2|  0.118146746 2| 0.071350608]

92 1| 0.09671649 1| 0.050218596]

93 o] 0.091517775 o]  0.02855388|

Figure G-5. Barometric Response Function Coefficients for the LLWMA-2 Wells (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 225 OF
< REV- 0' ! HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
: THE 200 EAST AREA UNCONFINED AQUIFER
N 0 Q R S T U v W X
5 [299-£33-14 299-£33-37 299-£34-10 299-£34-9
3
7 |Time Lag {hrs) P Time Lag (hrs) [Resp Time Lag {hrs) |Resp Time Lag {(hrs) |Resp
8 95]  0.005942428 80 0.011551168| 80| 0.000881286 85] 0.012362784)
9 94]  0.01446939 73| 0.000927967 79|  0.003255265 84| 0.016618498]
10 93]  0.007420565 78]  0.006117372 78] 0.005697968 83]  0.012634331]
11 92|  0.013941264 77{  0.008308085) 77 0.004130199 82|  0.012065415)
12 91| 0.002864418 76|  0.009335059 76|  0.00421261 81| 0.012979398]
13 50]  0.002520028 75]  0.014485423] 75| 0.003403933 80|  0.020230152]
14 89] 0.001748893 74| 0016489611 74| 0.004571338 79| 0.005446464
15 88] 0.007832656 73] 0.013282287 73] 0.001187783 78] 0.020064154)
16 87]  0.004713551 72]  0.00729807] 72]  0.004733023 77| 0.012238005)
17 86] 0.008199774 71|  0.014463781 71| 0.003653596 76|  0.015676051]
18 85|  0.008082815 70|  0.00739072 70]  0.00027757 75  0.01620635)
19 84| 0.004269356 69|  0.012382498] 69 0.002145087 74| 0.014822835|
20 83 0.004693832 68] 0.014625708| 68| 0.005137093 73] 0.013859569
21 82| 0.009285724 67] 0.011485645| 67| 0.005648998 72| 0.013017312
22 81] 0.007519705 66| 0.006219889] 66| 0.000516389 71|  0.009431365
23 80]  0.007464329 65| 0.005501483] 65  0.004846121 70]  0.018839903
24 79| 0.013917757 64|  0.00952174] 64 0.007193261 69| 0.018547943|
25 78] 0.014035405 63|  0.00401578] 63|  0.006088749 68|  0.015504938
26 771 0.011052889 62| 0.011258092] 62| 0.008334153 67|  0.008380964|
27 76]  0.005149485 61| 0.007780759] 61 0.001554975 66| 0.010573161
28 75]  0.005354082 60| 0.009772373 60|  0.00869447 65| 0.014340644
) 74|  0.012250999 59|  0.003563007| 59|  0.00165054 64 0.0160272|
30 73]  0.015636264 58| 0.011239827) 58] 0.005047039 63 0.012515534
31 72| 0.013832507 57|  0.006410528 57| 0.000303406 62]  0.021572439)
32 71]  0.012348807 56|  0.015491708] 56|  0.00405234 61| 0.014080246)
33 70| 0.010479834 55|  0.014255729 55| 0.005636133 60[  0.019598536)
34 69  0.00213358 54| 0011295924 S4|  0.005261629) 59|  0.009145368
35 68| 0.012395411 53] 0.016143525 53]  0.008154652 58]  0.016306009
36 67| 0.007515519) 52| 0.008926675 52 0.006165198 57 0.014047729
37 66| 0.011249816 51| 0.007424752 51 0.012521308 56 0.0150661
38 65| 0.012964056 50| 0.007097045 50| 0.001155145 55/  0.02571984
39 64| 0.018269692 49 0.006941117 49]  0.007878579 54| 0.016957962
40 63| 0.010149118 48] 0.011741791 48]  0.005075915 53] 0.021403367]
41 62] 0.007270301 470  0.016764592 47| 0.008507045 52{  0.021625967|
42 61] 0.011653714 46| 0.014419722 46|  0.01247086 51| 0.021339374
43 60| 0.017127214 45  0.007605115 45  0.009751672 50|  0.020372581
44 59  0.01034462 44|  0.008066058 44| 0007772242 49|  0.017571227]
45 s8] 0.020310158 43[ 0002312891 43]  0.010614911 48]  0.018175318]
% 57| 0.013306854 42|  0.003122662 42| 0.010597549 47| 0.025779893]
47 56| 0.020978235 41| 0.023882132 41| 0.008631815 46|  0.02109803)
48 55 0.0096155 40]  0.018002098 40 0007182561 45|  0.022414498)
49 sal  0.022311734 39| 0017238222 39 001516267 4a]  0.025402706|
50 53]  0.012675932 38] 0.016120246) 38]  0.013704492 43] 0.021109528
51 52| 0.020902543 37]  0.01658867 371 0.010600742 42| 0.022245134
52 51| 0.015383131 36| 0.012374825 36|  0.00567494 41| 0.024630577
53 50| 0.017214289 35 0.01062557, 35 0.010626013 40 0.029075879)
54 45| 0.012831154 34[ 0.014460829) 34] 0.018046532 39[  0.033723575)
55 48] 0.02552466) 33] o0.009678751 33 0.01626551 38| 0.029308811]
56 47| 0.026265784 32| o0.011279251 32[  0.018254002 37]  0.021953025)
57 46| 0.016384063 31| 0.015886698 31  0.016659357 36| 0.030125064
58 45| 0.024662552 30| 0.022715962] 30  0.022069974 35]  0.030080868
59 44| 0.020022936 29|  0.023614988] 29  0.014983839 34| 0.037852171]
60 43| 0.020534876 28] 0.029679053] 28] 0.026011824 33[  0.033819935)
61 42]  0.019725643 27| 0.028368874| 27|  0.027951282 32| 0.04310936
62 41| 0.028207451 26| 0031783138 26| 0.029221523 31]  0.038040737|
63 40| 0.022523116 25|  0.022335267 25 0.0297786 30| 0.040610119)
64 39]  0.027645307 24| 0026566974 24| 0.037900687 23] 0.049141389|

Figure G-5. Barometric Response Function Coefficients for the LLWMA-2 Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF 2%%51 g 0088, | L yDRAULIC GRADIENT EVALUATION STUDY FOR PAG%ggs OF
: THE 200 EAST AREA UNCONFINED AQUIFER
N | o Q R s 1 | u v X

65 38| 0.025765571 23 0.036062036) 23 0.031920545 28| 0.051292314
66 37 0.02783006 22 0.033950104 22| 0.031700481 27| 0.053836793
67 36 0.030195552 21 0.038787444 21 0.039350354 26 0.056095204
68 35 0.037441769 20 0.045149973 20 0.041905283 25 0.05208627
69 34 0.042500867 19 0.045302485| 19[ 0.046775259 24 0.062829633
70 33 0.034468176 18 0.045947185| 18| 0.049174374 23 0.070270785
71 32 0.037517392 17 0.046844026| 17 0.05216309 22 0.067479234
72 31 0.032514846 16 0.045304689| 16 0.052614604 21 0.068360416
73 30| 0.044388697 15 0.050009983| 15| 0.058726847 20| 0.074695704
74 29 0.047097479 14 0.050325746' 14 0.060885792 19 0.085113075
75 28 0.052530126 13 0.057537553' 13| 0.070859125 18 0.080486286
76 27 0.046919423 12 0.073326933' 12 0.079401632 17 0.09311778
77 26 0.052788817 11 0.070913519| 11| 0.086690063 16 0.100628331
78 25 0.055059389 10| 0.079622637 10{ 0.08690335 15 0.105993734
79 24 0.058605321 9 0.076969208 9| 0.089486309 14 0.106467064
80 23 0.05447106 B 0.0917 u5651 8 0.096832863 13 0.119326594
81 22 0.0704321 7 0.098919128| 7 0.102834767 12 0.124296933
82 21 0.066260532 6 0.10219515 [ 0.09679192 1 0.]3613322'
83 20| 0.067482206 5 0.10090451 5| 0.086894026 10 0.144288398|
84 19| 0.074042305 4 0.098256012| 4| 0.079673918 9| 0.146352687
85 18| 0.076213479 3 0.097802409 k | 0.05659329 8 0.159541024
86 17 0.082769379 2 0.08106289 2 0.017606454 7 0.16021035
87 16| 0.078438162 1 0.“1559313] 1| -0.009920642 6 0.17925561)
B8 15 0.087262847 0| 0.129596068 0f -0.004177775 5) 0.171760443)
89 14 0.08942415 4 0. 16713”82]
90 13|  0.085751007 3]  0.165743458|
91 12| 0.104457396 2 0.149006629
92 11 0.109742833 1 0.134585811
93 10 0.109569822 0 0.103497772
94 9 0.110550473

95 8 0.124283478

9% 7 0.124295255

97 6| 0.127394825

98 5 0.124353411

99 4 0.125987046

100 3 0.131359053

101 2 0.132983397

102, 1 0.132820162

103 (4] 0.177640355

Figure G-5. Barometric Response Function Coefficients for the LLWMA-2 Wells (cont'd.)




ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW PAGE 227 OF
REV. 0 i HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
. THE 200 EAST AREA UNCONFINED AQUIFER
B = (3 F G H I K L
5 |299-£26-10 299-£26-14 299-£26-77 299-£26-79
6
7 |Time Lag (hrs) |Response Time Lag (hrs) |Response Time Lag (hrs) |Response Time Lag (hrs) |Resp
8 240]  0.012729264 350  0.004884879) 240  0.014043366 240  0.02032343
9 239|  0.00652178 349  0.022239956 239]  0.02153808 239 0.032431832]
10 238| 0007291049 348  0.018931917 238]  0.023099102 238|  0.034722259)
1 237| 0011347149 347 0.022092446] 237] 0011536722 237|  0.024956658)
12 236| 0021213038 346|  0.014139031 236| 0.021542162 236| 0.038191313|
13 235 0.008411939 345]  0.014245534 235]  0.01029603 235 0.024056223]
14 234 000738633 344| -0.002038091 234]  0.007024707 234]  0.012644358|
15 233|  0.002226238 343 0.009756037 233]  0.014433354 233]  0.022656765)
16 232] 0022303659 342  0.009225221 232]  0.020268012 232 0.032496023]
17 231] 0009415395 341  0.009415666 231] 0016181598 231] 0.018567908|
18 230]  0.000455872 340  0.01313292 230  0.01802966 230[  0.012713545)
19 229] 0014240123 339 0.009894536 229] 0.012801803 229]  0.025746769)
20 228 0016084385 338 0.000368702 228]  0.018584078 228 0.025709798)
2 227| 0014355038 337]  0.017575172 227]  0.015612987 227]  0.027418198]
2 226) 0.001002304 336 0.009634421 226( 0.008153928 226| 0.016659585)
23 225 0.019611032 335 0.007942593 225| 0019397563 225 0.030663516)
24 224]  0.00753588 334 0.008805117] 224] 0019657244 224| 0.025989214]
25 223[  0.017729817 333[  0.013250859 223| 0017364877 223|  0.026261905)
26 222|  0.014344785 332|  0.014475257 222| 0012842825 222  0.022696209)
27 221 -0.000147259 331 0.011713884 221 0017920432 221|  0.021696001
28 220]  0.014556732 330] 0.016814867 220  0.02203664 220 0.032511101
29 219] 0019269579 329 0.007940031 219]  0.023040665 219 0.033037038
30 218]  0.013082733 328 0.020890239 218] 0017626623 218  0.029594436
31 217[  0.014455028 327]  0.012942921 217] 0016700796 217]  0.031723751
32 216)  0.008427965 326 0.004875857 216| 0017790278 216|  0.02582272
33 215[  0.001672279 325 0.006874073 215| 0012851199 215 0.01929796
34 214]  0.010937666 324  0.01155173] 214| 0018233572 214]  0.025415073)
35 213[ 0001501849 323  0.012123643] 213]  0.017623022 213  0.021092008|
36 212| 0020358291 322|  0.013372558] 212| 0.019785305 212]  0.035234467)
37 211  0.014340464 321 0.015460045] 211]  0.019892986 211 0.026976538)]
38 210| 0.009921282 320/ 0.013942988| 210[  0.015993064 210]  0.016741246]
19 209 0.011186936 319) 0.014293188| 209 0.019936887 209|  0.027872632
40 208]  0.022630505 318 0.012301057 208] 0.026228777 208  0.044312836
a1 207| -0.001091306 317|  0.010951667 207]  0.020108807 207 0.018854955
42 206| 0.005111091 316 0.021581648 206 0.017890117 206  0.017863795
43 205 0.007029902 315  0.013146721 205  0.016917094 205 0.020988984
[T 204| 0009251787 314  0.007421962 204] 0.019331175 204]  0.02404748
45 203] 0.010855923 313[  0.015952487 203]  0.02031414 203 0.027000671
[ 202]  0.028071986 312| 0.012548002 202]  0.023708522 202]  0.037325122
47 201] 0027998878 311  0.015923994 201  0.020966199 201( 0.035597031
48 200] 0.006415139 310[ 0.018430311 200 0011277773 200  0.019595417
49 199 0.001194587 309] 0.013577926] 199 0.017688653 199  0.02153239
50 198 0016262335 308  0.019048238 198]  0.019647378 198  0.02716125)
51 197| 0.004741741 307| 0.018244934 197| 0.023887016 197 0.027299357
52 196| 0.030794031 306 0.016501582 196 0.024394408 196 0.031476565)
53 195| 0.006939516 305  0.013374293] 195  0.01704656 195  0.024
54 194| 0.007417336 304| 0.005163078] 194| 0018822088 194]  0.020131561
55 193] 0.012205661 303| 0.014657603 193] 0.022505646 193] 0.030067285|
56 192|  0.013186648 302|  0.011273949 192] 0017307331 192|  0.034643256
57 191 0.017707082 301 0.021771267 191 0025614753 191 0.031401146
58 190  0.016840327 300 0.008724548 190| 0027570167 190 0.033621111]
59 189] 0.013950266 299] 0.004738763 189]  0.024771491 189 0.023817517
60 188] 002103724 298] 0.001852955 188] 003064125 188| 0.043365084
61 187 -0.001355093 297|  0.01416978| 187]  0.017583367 187 0.019171877
62 186 0.014074421 296  0.015800698| 186 0.023330758 186  0.02783161
63 185  0.00335304 295 0.022567259 185  0.016510974 185  0.031325083]
64 184] 0011411313 294]  0.01593803| 184| 0018310998 184] 0.034392582]
65 183] 0022132205 293]  0.011915968] 183  0.026220646 183 0.032692445

Figure G-6. Barometric Response Function Coefficients for the LERF Wells




CALCULATIONS IN SUPPORT OF THE LOW

ECF ZOR%E/" (2) 0086, | LYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEggs OF
: THE 200 EAST AREA UNCONFINED AQUIFER
B o D E F I K L
66 182 0.003512486 292 0.0084081 182 0.02357334 182 0.02403965%4
67 181 0.020194019 291 0.02102734 181 0.026559092 181 0.033480763|
8 180]  0.012431953 290] 001416733 180| 0018134297 180  0.028042597|
9 179 0.024157763 289 0.016047959) 179] 0027173434 179 0.04384679|
70 178 0.008199273 288 0.017998613 178 0.019370773 178 0.022314436|
71 177 0.011463274 287 0.011523815 177 0.022560606 177 0.023739664
72 176 0.009950969 | 286 0.014002296 176 0.023100612 176 0.032302327
73 175 0.01982632 285 0.016977297 175 0.02183743 175 0.044931925
74 174 0.013927836 284 0.013653503 174 0.030333419 174 0.035364699
%5 173 0.008075154 283 0.019228501 173 0.023410224 173 0.029968317|
76 172| -0.001408211 282 0.012890268 172 0.021388528 172 0.025m378|
77 171 0.013739731 281 0.012690661 171 0.028432255 171 0.037625‘01]
78 170 0.000918301 280 0.015284579 170 0.019722007 170 0.021373329]
79 169/ 0.024800208 279 0.021887018 169 0.033301116 169| 0.042530727
80 168 0.0172641‘8[ 278 0.021093769 168 0.03000599 168 0.043815626
81 167 0.0296501351 277| 0.019102264 167 0.029906494 167 0.040897426|
82 166 0.005527048 276 0.022854515 166 0.021321703 166 0.029372715
83 165 0.00842858 275 0.013157625 165 0.024167243 165 0.03391681
84 164 0.000378395 274| 0.018032738| 164 0.01773268 164 0.0312688]
85 163 0.007267414 273 0.019210212 163, 0.025367191 163 0.035955691'
B6 162 0.025279182 272 0.01970229 162 0.0275732 162 0.036796119|
87 161 0.009640156 271 0.010491979 161 0.018385677 161 0.028479132
28 160| 0.038238922 270 0.013814532 160 0.03032533 160 0.046546446
159 0.019275469 269 0.014985074 159! 0.022057786 159 0.037729087
90 158 0.022626811 268 0.029127171 158 0.026596625 158 0.043323791
91 157 0.018763889 267| 0.025306921 157| 0.027492922 157 0.039949068
92 156| -0.000711002 266 0.020309015 156| 0.023638939 156 0.031071482|
93 155 0.012973546 265 0.020644555 155 0.026043542 155 0.031298476|
94 154 0.015477356 264 0.027033072 154 0.020621759 154 0.032292081
95 153 0.004014584 263 0.02‘714‘68] 153] 0.024141704 153| 0.034996746
9% 152 0.014726401 262 0.013395677] 152 0.023972185 152 0.036772893
97 151 0.008817006 261 0.025108793| 151 0.027091174 151 0.044902287
98 150/ 0.021671235 260 0.022260771 150 0.029664164 150 0.038663551,
99 149 0.01263337 259| 0.022856155 149| 0.025319867 149 0.033669537
100 148 0.023520207 258 0.033640173 148 0.030843961 148 0.039517558
101 147 0.015916468 257 0.026295762 147 0.023516687 147 0.024963653
102 146 0.008649808| 256 0.030298985 146 0.025405302 146 0.036849847
103 145 0.018458523 255| 0.032035876) 145 0.024333479 145 0.039481592|
104 144 0.018713934 254 0.021131717 144 0.026335482 144 0.04254165|
105 143 0.01352019 253 0.023652553 143 0.02371983 143 0.03744984
106 142 0.018079978 252 0.028604187 142 0.026035647 142 0.03962434
107[ 141 0.020416893 251 0.027040362 141 0.033245231 141 0.050202095)
lml 140 0.009398068 250| 0.024462156 140 0.025524684 140| 0.023575386
109[ 139 0.021693784 249| 0.031590705| 139| 0.031047671 139 0.0‘182343'
110 138 0.023815291 248 0.027463728] 138 0.028298781 138 0.0385712431
111 137 0.016226298] 247  0.030331848| 137]  0.022509514 137  0.040850406|
112 136] 0.022733207| 246] 0023725433 136 0.02733821 136] _ 0.043673473]
113 135 04019043933[ 245 0.025761766 135 0.028139856 135 0.0“”3832]
114 134 0.013210808 244 0.02506441 134 0.028740%47 134 0.0‘3‘23953'
115 133 0.006406374 243 0.024008928 133 0.024716342 133 0.031592405]
116 132 0.020535742 242 0.029809811 132 0.029700608 132 0.030260896
117 131 0.024454752 241 0.03259484 131| 0.031962772 131 0.044992374
118 130 0.030257724 240 0.032605562 130 0.041312584 130| 0.051297357|
1191 129 0.029345253 239| 0.022372164 129[ 0.038146722 129 0.047909597
120| 128 0.01815288 238| 0.030743918; 128 0.032122066 128 0.039050514
121 127 0.02665507 237 0.036942013 127{ 0.029434981 127 0.0‘6951‘99]
122 126| 0.005316277 236 0.032468342 126| 0.023759293 126 0.03‘1”664]
123 125 0.02672958 235| 0.031783315 125| 0.028420278 125 Qm779l
124 124| 0.025544305 234| 0.028916363 124 0.031361027 124 0.044091003)|
125 123} 0.003824441 233 ﬂmsl 123| 0.031303432 123| 0.037317617
126 122 0.020662778| 232 0.035321737] 122] 0.034701035 122| 0.044547815

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF-200-12-0088, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGEZ29OF
’ THE 200 EAST AREA UNCONFINED AQUIFER
[ c 3 F I L
127 121 0.005891465 231 0.033117185 121 0.029610938 121 0.02922304)
128 120]  0.020647178 230]  0.024267245 120] 0031415336 120]  0.034012183
129 119]  0.029757209 229] 0.027335233 119] 0036448279 119] 0.051211592
130 118]  0.025172699 228]  0.029440757| 118[  0.032729451 118]  0.05079437,
131 117]  0.022266921 227 0021216681 117] 0035099135 117|  0.045500592
132 116]  0.016872311 226] 0.031746111] 116/ 0033162482 116]  0.045315201
133 15| 0.027525873 225]  0.027983149) 115] 0039341631 115]  0.047656392
134 114]  0.027307071 224| 0.028755199] 114] 0.031356612 114| 0.043777587
135 113]  0.016514868 223]  0.026467049) 113] 0034359851 113]  0.043206068]
136) 112|  0.026298832 222| 0037749232 112] 0039217337 112]  0.052843067|
137 111]  0.016892679 221] 0035199715 111]  0.031525386 111]  0.042077423)
138] 110]  0.032054705 220]  0.038268347| 110] 0.036803197 110]  0.051687367,
139] 109]  0.009165076 219| 0.031420881] 109]  0.03060822 109]  0.038376235.
140] 108]  0.036140714 218] 0032753813 108 0.038595425 108]  0.05873829]
141 107]  0.011483497 217]  0.031359356] 107]  0.02890689 107|  0.038475522]
142) 106] 0.025859077 216]  0.037287026) 106] 0.036270271 106]  0.05341699
143 105]  0.018988222 215]  0.036164871 105] 0034877626 105]  0.046834207
144 104]  0.023977534 214| 0.039097887 104] 0035296203 104| 0.051425555
145) 103]  0.028363097 213]  0.032499965 103[  0.033140536 103]  0.045922324
146) 102]  0.03385141 212]  0.025244665 102| 0036641259 102] 0.058772188
147, 101]  0.031181014 211]  0.043370306) 101] 0.033027686 101]  0.0579564 76/
148 100]  0.007635251 210]  0.036262008) 100[  0.028032219 100]  0.035763692
149 99|  0.022338701 209) 0.031252767, 59|  0.034185235 99|  0.044166562
150 98] 0.022736121 208]  0.040565206] 98]  0.036604025 98] 0.051615745)
151 97| 0.006475441 207| 0.044536236) 97 0029440031 97| 0.038889223
152 96| 0.051138231 206]  0.039867555) 96|  0.035958869 96| 0.057172961]
153| 95|  0.03607858 205] 0.038035442 95| 0.039558801 95|  0.05791791
154) 94|  0.043488209 204 0.041164169 94| 0.043830257 94] 0.062981721]
155) 93]  0.012782163 203]  0.036533964] 93] 0031838273 93]  0.03960921]
156) 92|  0.016610624 202]  0.04178233] 92| 0032776134 92]  0.048662913|
157 91|  0.04113954 201] 0.045045123] 91] 0035771281 91| 0.056175287
158] 90]  0.022182486 200]  0.035403364| 90|  0.031914954 90| 0.051247986)
159 83|  0.040479656 193]  0.04247306) 89 003767192 89| 0.059465149)
160 88| 0.026721248 198| 0.036727199) 88| 0032942261 88]  0.047949422|
161 87 0.030015592 197]  0.041713406) 87 0037003741 87| 0.057847438
162 86] 0.030548909 196]  0.042677602 86] 0.035798085 86| 0.053444558
163| 85|  0.012383692 195]  0.046395976) 85]  0.026829814 85|  0.044021569]
164) 84] 0.042852237 194] 0.041374035 84) 0043399512 84| 0.067426578]
165 83]  0.032891826 193] 0.050325028] 83  0.04079805 83] 0.058678463)
166) 82 0.026680817 192]  0.039394045] 82 0041551471 82| 0.052801258|
167 81|  0.037092547 191]  0.039149539] 81  0.042063153 81] 0.058341041]
168 80| 0.029411628 190|  0.04667783] 80] 0031036725 80]  0.048654948|
169) 79|  0.040074418 189 0.0449154 79| 0.038238733 79]  0.062688741]
170 78] 0.03464044 188]  0.036908573] 78] 0.037531068 78]  0.053136203|
171 77| 0.027365075 187 0.046160593] 77| 0031325596 77|  0.055008169)
172 76] 0.036645714 186]  0.04774402 76]  0.031118659 76]  0.04925557
173 75| 0.025969648 185]  0.041450486 75] 0.030385319 75|  0.046657468
174 74|  0.042238972 184]  0.046195827| 74] 0039164473 74|  0.062752411
175) 73 0.036971203 183 0.044434395| 73 003379338 73 0.055078534
176, 72| 0.044829485 182|  0.043012918] 72] 0038307735 72| 0.060697346!
177 71| 0.060231392 181]  0.046731257| 71 0.039682209) 71|  o.070281335)
178 70|  0.027208367 180 0.054106934] 70|  0.033582224 70| 0.046924723]
179 69] 0.046761892 179]  0.043149603] 69| 0.038235484 69]  0.054808638
180) 68| 0.043206948 178]  0.046843169] 68]  0.036941326 58]  0.061919203]
181 67| 0039173691 177]  0.045630959] 67| 0.038743825 67| 0.065029559)
182 66] 0.040893159 176] 0.047712923] 66] 0.037979482 66|  0.06166469)
183 65|  0.034584849 175] 0.04271894| 65| 0036051291 65| 0.055418015
184 64| 0.050098588 174]  0.041072455) 64| 0.040295978 64| 0.064017457
185) 63|  0.042365981 173]  0.036666155 63  0.03835201 53]  0.059714065)
186) 62| 0.045244963 172| 0.035530297 62 0038770088 62| 0.061576503
187| 61| 0.051942858 171]  0.051321907| 61] 0045385524 61| 0.076425667

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW

ECF 20012-0086. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGEZ30OF
) THE 200 EAST AREA UNCONFINED AQUIFER
| B [3 3 £ G | 1 L
188 60|  0.052690168 170[  0.038667871 60| 0039471467 60|  0.06767306
189 59]  0.046461301 169 0.0424001 59| 0032166394 59|  0.061056041]
190| s8] 0.053199946 168|  0.05884817 s8]  0.039234268 58|  0.062406387
191 57| 0.04793678 167 0.045312383 57|  0.039298574 57| 0.05549681
192 56| 0.057000862 166[ 0.039096558| 56|  0.047947459 56| 0.067674414|
193 55|  0.052779522 165  0.050699148] 55| 0.047451261 55| 0.071341476]
194| 54|  0.069657435 164| 0.048087549] 54|  0.045381122 54|  0.075351331
195 53 0.0485318 163|  0.043214469 53| 0.04040615 53|  0.064093399|
196 52|  0.048072781 162|  0.042251479) 52|  0.035379513 52|  0.061022636
197 51|  0.050529393 161| 0.045387805 51|  0.040823869 51  0.062916061
198] 50]  0.064589214 160|  0.052597587, 50|  0.043804803 50|  0.070865221
199 49]  0.057640304 159]  0.045755336) 49|  0.043717816 49]  0.06827878]
200 48|  0.064485802 158|  0.045589959) 48]  0.044318087 48] 0.072591239]
201 47| 0.068392516 157]  0.044236829) 47| 0.042465595 47| 0.075054543|
202 46| 0.067066079 156] 0.034760791] 46| 0.038781652 46 0.0651746)
203 45]  0.067444639 155]  0.044855559] 45| 004219245 45| 0.068956769|
204) 48[  0.068084399 154]  0.049648641] 44]  0.044564517 44| 0.066983764)
205 43|  0.075732047 153  0.051498236/ 43| 0043683464 43| 0.077009141
206 42|  0.066396233 152  0.053521194] 42| 0.046758986 42|  0.074728674)
207 41| o0.071198812 151  0.05731518| 41]  0.044425128 41| 0.075171131]
208 40|  0.070494331 150|  0.056709305| 0.043886466 40| 0.073477942
209| 39| 0.066593946 149 0.049961754 39)  0.043956933 39|  0.073746458
210| 38|  0.086447096 148  0.044490809 38|  0.044214122 38|  0.07661377)
211 37|  0.093617958 147[  0.054444393) 37]  0.046916068 37| 0.086929264
212 36 0.065521281 146 0.051126454 35] 0.039467876 36 0.069859603|
213 35|  0.067500772 145  0.046258787 3s]  0.044776497 35]  0.066830536
214 34|  0.092271826 144]  0.043486584 34]  0.038794788 34|  0.078553906
215 33| 0.060773261 143]  0.04590609) 33| 0.035342158 33|  0.063169594
216) 32| 0.090281259 142  0.050516711 32|  0.039316125 32]  0.077639723]
217 31| 0.088638715 141 0.049787492 31] 0.042070237 31| 0.074408028
218 30 0.08185615 140] 0059257737, 30| 0.035252064 30 0.067292817
219 29]  0.10342454 139]  0.05427219) 29|  0.045209844 23] 0.090947484)
220 28] 0.078696318 138]  0.05215618| 28]  0.045485525 28] 0072897678
221 27| 0.093598025 137]  0.045844396) 27| 0.041244337 27| 0.070933431]
222 26/ 0.104038885 136| 0.048858452 26] 0.042713894 26| 0.079321746)
223 25| 0.083580635 135]  0.054028315) 25[  0.037438418 25|  0.072676384
224) 24]  0.091997736 134]  0.051484158 24|  0.037415791 24| 0.072591777,
225 23|  0.094361222 133]  0.058237631 23| 0037362388 23| 0.072269643)
226 22[  0.099985047 132]  0.062302385 22[  0.038523979 22]  0.071051082]
227 21| 0.097682082 131] 0.049615928) 21]  0.038142501 21]  0.075332497|
228 20]  0.096569217 130  0.058660721 20 0.035709718) 20 0.063508408
229 19]  0.09227665 129]  0.054960495 19|  0.040828349) 19]  0.071353536)
230| 18] 0.101343121 128]  0.049443001/ 18]  0.043933531 18]  0.07290999)
231 17 0.095392887 127 0.054006915 17] 0.036642763 17 0.059401737
232 16| 0.085607891 126] 0.063830455 16]  0.036489772 16] 0.058094497|
233 15|  0.110549273 125]  0.054944547| 15| 0.040064729 15]  0.069138989)
234 14]  0.090821994 124]  0.065961528 14|  0.036709771 14|  0.058865318|
235 13|  0.080433718 123 0.059484811] 13|  0.031608231 13| 0.051183458|
236/ 12[  0.088278305 122]  0.051931758] 12| 0.032445139 12 0.0562863|
237 11|  0.081937016 121]  0.05606059] 11|  0.032901271 11|  0.049241899)
238 10] 0.107417648 120]  0.064072698| 10]  0.043563265 10|  0.064325165|
239| 9| 0.080634185 119] 0052834972 9| 0.033528015 9|  0.045970826)
240 8] 0.076585511 118] 0.059728805) 8| 0.030315163 8| 0.047758579|
24 7| 0.074832657 117]  0.056025134) 7| 0032727747 7] 0.045139029]
242 6| 0.069755886 116/  0.05420112 6|  0.02447064 6| 0.023572679
243 5] 0090322223 115  0.056493604 5| 0.036234533 5| 0.049222881
244 4] 0.096821295 114]  0.053014206) 4| 0.03360678 4]  0.046126544
245, 3| 0.094678978 113|  0.064083698| 3| 0.029876719 3 0.0501918|
246 2| 0.105734962 112]  0.06786298] 2| 0.039973376 2| 0.058569594|
247| 1| o0.100101705 111]  0.060048922 1 0039314118 1| 0.055734454|
248| 0| 0.249082778 110| 0.058818841] 0| 0.120074695| 0| 0.236215884|

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont'd.)
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i THE 200 EAST AREA UNCONFINED AQUIFER
I C D E 3 G M I J K L
249) 109] 0.059898177)
250] 108|  0.056466346)
251 107| 0.067945121
252 106]  0.064114087|
253 105]  0.063430808]
254 104] 0.064358513]
255) 103| 0.063701921]
256) 102| o0.056211118]
257] 101  0.063239358
258 100  0.075284813
258( 99|  0.079686655
260 98| 0.068612461
261/ 97| 0.063323339)
262 96| 0.063008327
263 95| 0071273018
264 94|  0.075708844
265) 93|  0.072074833
266] 92|  0.059320042
267| 91| 0.071364159)
268 90|  0.063900996]
269] 89| 0.067075411]
270 88| 0.067550753|
) 87| 0.069390631|
Fi7] 86| 0.069261146]
273 85  0.065084709]
274 84|  0.074653327]
275) 83| 0067587213
278) 82| 0.073289366)
277 81| 0.073192844
278 80| 0.070600298
279| 79|  0.071382293]
280 78]  0.07474527
281 771 0.074025448]
282 76]  0.069968023]
283 75]  0.067376163]
284/ 74| 0.072809749|
285) 73] 0.072068272|
286 72| 0.080618339]
287] 71]  0.076007877]
288 70 006621163
289 69] 0.073534127]
290) 68|  0.074775958
291 67| 0.063560905
292 66] 0072127292
293 65| 0.077377102
294) 64|  0.078279698]
295 63| 0.073390058]
296 62|  0.07451149]
297] 61| 0.076879738|
298] 60| 0071868518
299] 59|  0.0774688385)
300] 0.076707605
301 57|  0.074530139)
302 56|  0.07488851
303 55|  0.074371345)
304 54| 0.079462599
305/ 53] 0.073322136)
306) 52| 0.074581244
307 51| 0.073807895
308] 50|  0.069178755
309 49 0.070667113

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont'd.)
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EGF 2%%513 0086, | LyDRAULIC GRADIENT EVALUATION STUDY FOR PAGE%ZgZ WF
' THE 200 EAST AREA UNCONFINED AQUIFER
8 C D E F | G H ) J K L
310 48|  0.080663868|
311 47|  0.079951054|
312 46| 0.071779228]
313 45|  0.076362493|
314 44| 0072252755
315 43|  0.073013355)
316 42| 0.06810539]
317| 41|  0.072605996|
318] 40| 0.072297109]
319| 39| 0.074197523|
320 38| 0077677922
321 37|  0.075275147
322 36| 0.079774663
323 35|  0.067267168|
324 34| 0.065777744
325) 33| 0.068691621
326 32[  0.06785218|
327] 31| 0.071204404
m{ 30|  0.077190077,
329 29]  0.063492902
3 28|  0.064922834|
331 27| 0.069184504
332 26| 0.071973652
333 25| 0.06500957
334 24|  0.067700908{
335 23| 0.068178172|
336 22[  0.064927008
337 21|  0.056957835)
338 20]  0.060259889]
339| 19  0.06881471
340] 18] 0.061692987
341 17 0.0568672
342 16|  0.056166756)
343] 15[ 0.044391117
344 14]  0.052685465
345) 13| 0.051566745
346 12[  0.046181541]
347| 11}  0.050851665
348/ 10  0.045487195
349| 9| 0.048828552
350] 8|  0.05354027
351 7| 0.038896465
352 6]  0.03029953
353 5 0.039201344
354 4| 0.040770652
355| 3| 0.020205618]
356 2] 0.020152962]
357 1|  0.029343802
358 0| 0.046025841

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont’d.)
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Appendix H

Spreadsheet Calculations — Estimate of Error
in the Manual Hydraulic Head Measurements

This appendix documents the spreadsheets used to estimate the error remaining in the manual hydraulic
head measurements collected for this study. Separate error estimates were made for LLWMA-1,
IDF/PUREX, and LLWMA-2.

Figure H-1 shows a portion of the spreadsheet, with formulas displayed, that was used to estimate the
error in the LLWMA-1 measurements. The wells used for the estimate are in column B, and the manual
water-level measurements are listed in columns C (date and time) and D (hydraulic head). In column E,
the difference of each measurement from the mean of all the measurements (on a given measurement
date) are calculated (the difference is assumed to be the error in the measurement, so this method assumes
that the water table is flat and that all of the variability in the measurements is due to error). The 25™ and
755 percentiles of the differences are calculated in cells G9 and G10, respectively, and the difference
between them (the IQR) is in cell G11. The IQR is then used in column F to identify potential outliers in
the differences using the “IF” function: if the difference is less than the 25™ percentile less 1.5 times the
IQR, or if it is greater than the 75™ percentile plus 1.5 times the IQR, then “Potential Outlier” appears in
the cell; otherwise, the cell remains blank. Outliers were confirmed by inspection of the temporal
water-level trends. If the measurements collected on a given date included an outlier, or if one or more
wells were not measured, all the measurements on that date were excluded from the error estimate. This
was done to prevent any bias from being introduced by not including the same number of measurements
from each well. The final error estimate is calculated in cell F4 as 1.65 times the standard deviation of all
the differences (a 90 percent confidence interval). Figure H.2 shows the full spreadsheet for LLWMA-1,
and Figure H-3 shows the full spreadsheet for LLWMA-2, which used a spreadsheet of the same form as
the example in Figure H-1.

Figure H-4 shows a portion of the spreadsheet, with formulas displayed, that was used to estimate the
error in the IDF/PUREX measurements. The methodology used for IDF/PUREX was different from
LLWMA-1 and LLWMA-2 in that it was not assumed that all of the variability in the measurements was
due to error. To account for the interpreted hydraulic gradient, the predicted water-level for each well was
calculated from the regression coefficients of the fitted plane. In Figure H-4, this calculation is performed
in column E and the regression coefficients are listed in cells H14, H15, and H16. The differences (in
column F) were calculated as the measured value minus the predicted value. The remainder of the
calculations are the same as for LLWMA-1 and LLWMA-2. Figure H-5 shows the full spreadsheet and
error estimate for IDF/PUREX. The cells with the “#VALUE!” error denote those measurement dates that
did not yield a statistically significant trend surface.
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REV. 0 g EVALUATION STUDY FOR PAGE 234 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER
Al B C D E F G H
1 |Ervor Estimation
2
3
=ROUND(1.65*STDEV(E9:€14,E16:€21,E23:E28,E30:E35,E44:E49,ESL:E
56,E58:€63,E65:670,E72:€77,E79:E84,E86:E91,£93:698,E100:E105,E10
4 Final error estimate for LLWMA -1 (1.65 * standard deviation):|7:£112,E114:E119 E121:E126,E128:€133,E135:E140,E142:€147),3)  [m
s
6 Outliers in red
7
Hydraulic Head {m NAVDSS)
Well Name | Date/Time (PST)| New RP, Gyro Corrected, & BP | Difference from Mean (m) Potential Outlier Identification by IGR Method
Adjusted
8
9 299-£28-27 =D9-AVERAGE(D9:D14)  |=IF(OR{E9<G9-1.5°G11 E9>G10+1.5°G11),"Potential Outlier”,™, =PERCENTILE(E9:E14,0.25)  |25th Percentile
10 299-£32-5 =D10-AVERAGE(D9:D14)  |=IF(OR(E10<G9-1.5°G11,E10>G10+1.5°G11),"Potential Outlier*,".  |=PERCENTILE(E9:E14,0.75)  |75th Percentile
11 299-E32-6 =D11-AVERAGE(D9:014)  |=IF{OR(E11<G9-1.5*G11,E11>610+1.5°G11),"Potential Outlier”,".  [=G10-G9 IOR
12 299-£32-8 =D12-AVERAGE(D9:014)  |=IF(OR(E12<G9-1.5*G11,£12>6G10+1.5°G11),"Potential Outlier”,"*
13 299-E33-28 =D13-AVERAGE(D9:D14)  [=IF(OR{E13<GS-1.5°G11,E13>G10+1.5°G11), Potential Outlier”,™’
14 299-£33-34 =D14-AVERAGE(D9:D14)  [=IF(OR(E14<GS-1.5*G11,E14>G10+1.5*G11),"Potential Outlier”,”

Figure H-1. Spreadsheet for Estimating the Error in the Measured Hydraulic Heads for LLWMA-1 with Formulas Displayed




CALCULATIONS IN SUPPORT OF THE LOW
ECF-200C,12-0085, | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 2350F
i THE 200 EAST AREA UNCONFINED AQUIFER
A B C D 3 F G H
1 |Error Estimation
2
3
4 Final error estimate for LLWMA -1 (1.65 * standard deviation): 0.006|m
5
6 Outliers in red
7
Hydraulic Head : Potentisl
(m NAVD88) | Difference Outlisr
Well Name | Date/Time (PST) | New RP, Gyro |from Mean o
Corrected, & BP (m) Identification by

8 Adjusted e Mivamd
) 299-£28-27 1/12/09 10:33 121943} 0.0011667 -0.00158{25th Percentile|
10 299-£32-5 1/12/09 9:16 121.939| -0.002833 0.000917|75th Percentile
11 299-E32-6 1/12/09 9:24 121.94| -0.001833 0.0025(IQR
12 299-£32-8 1/12/09 9:31 121.946| 0.0041667
13 299-E33-28 1/12/09 10:39 121.942| 0.0001667
14 299-E33-34 1/12/09 9:37 121.941| -0.000833
15
16 299-£28-27 2/23/09 11:16 121.922| -0.000833 -0.00158|25th Percentile|
17 299-E32-5 2/23/09 11:41 121.917| -0.005833 0.002667|75th Percentile
18 299-£32-6 2/23/09 11:25 121.921| -0.001833 0.00425(I1QR
19 299-£32-8 2/23/09 11:34 121.927| 0.0041667
20 299-£33-28 2/23/09 11:10 121.924| 0.0011667
21 299-£33-34 2/23/09 10:55 121.926( 0.0031667
22
23 299-£28-27 3/24/09 7:33 121913 -0.003 | Potential Outlier| -0.00075]25th Percentile
24 299-E32-5 3/24/09 7:06 121916 0 0.00075|75th Percentile
25 299-E32-6 3/24/09 7:10 121.916 0 0.0015(IQR
26 299-E32-8 3/24/09 7:13 121.919 0.003|Potential Outlier
27 299-£33-28 3/24/09 7:37 121.917 0.001
28 299-E33-34 3/24/09 7:16 121.915 -0.001
29
30 299-£28-27 4/13/09 9:01 121924 0.005 -0.00275|25th Percentile|
31 299-E32-5 4/13/09 7:48 121913 -0.006 0.004|75th Percentile,
32 299-E32-6 4/13/09 7:56 121916 -0.003 0.00675 [{QR
33 299-E32-8 4/13/09 8:05 121.924 0.005
34 299-£33-28 4/13/09 9:07 121.92 0.001
35 299-£33-34 4/13/09 8:11 121.917 -0.002
36
37 299-£28-27 5/28/09 8:00 121.93 0.015 0.01025(25th Percentile
38 299-E32-5 5/28/09 8:36 121.926 0.011 0.0145|75th Percentile|
39 299-£32-6 5/28/09 8:30 121.925 0.01 0.00425(IQR
40 299-£32-8 5/28/09 8:20 121.85 -0.065|Potential Outlier
41 299-E33-28 5/28/09 7:52 121931 0.016
42 299-£33-34 5/28/09 8:10 121.928 0.013
43

Figure H-2. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-1




CALCULATIONS IN SUPPORT OF THE LOW
ECF'ZE{%T 3‘0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAG'ZSZSG OF
THE 200 EAST AREA UNCONFINED AQUIFER

A B C D E F G H |
44 299-E28-27 7/17/09 10:09 121.973 0.006 -0.001|25th Percentile[
45 299-E32-5 7/17/09 9:50 121.965 -0.002 0.005|75th Percentile|
46 299-E32-6 7/17/09 9:42 121.952 -0.015|Potential Outlier 0.006{IQR
47 299-£32-8 7/17/09 9:31 121.969 0.002
48 299-E33-28 7/17/09 10:04 121.974 0.007
49 299-E33-34 7/17/09 7:29 121.969 0.002
50
51 299-E28-27 9/21/09 8:51 121.924 -0.016|Potential Outlier| -0.00025|25th Percentile
52 299-E32-5 9/21/09 8:27 121.939 -0.001 0.005|75th Percentile
53 299-E32-6 9/21/09 8:22 121.942 0.002 0.00525|IQR
54 299-E32-8 9/21/09 8:18 121.946 0.006
55 299-E33-28 9/21/09 8:43 121.947 0.007
56 299-E33-34 9/21/09 8:13 121.942 0.002
57
58 299-E28-27 10/27/09 8:42 121.919] -0.002833 -0.00283|25th Percentilej
59 299-E32-5 10/27/09 8:26 121.917| -0.004833 0.001417|75th Percentilﬂ
60 299-E32-6 10/27/09 8:21 121.919] -0.002833 0.00425(IQR
61 299-E32-8 10/27/09 8:15 121.924| 0.0021667
62 299-E33-28 10/27/09 8:36 121.921| -0.000833
63 299-E33-34 10/27/09 8:10 121.931( 0.0091667 | Potential Outlier
64
65 299-E28-27 11/12/09 10:08 121.918| 0.0023333 -0.00117|25th Percentile
66 299-E32-5 11/12/09 9:33 121.916( 0.0003333 0.001833|75th Percentile
67 299-E32-6 11/12/099:37 121.912| -0.003667 0.003|IQR
68 299-E32-8 11/12/09 9:41 121.918| 0.0023333
69 299-E33-28 11/12/09 10:12 121.916] 0.0003333
70 299-£33-34 11/12/09 9:45 121.914| -0.001667
71
72 299-E28-27 1/21/109:37 121.88 0 -0.001|25th Percentile
73 299-E32-5 1/21/108:43 121.878 -0.002 0.00075|75th Percentile|
74 299-E32-6 1/21/10 8:51 121.879 -0.001 0.00175{IQR
s 299-E32-8 1/21/109:13 121.883 0.003
76 299-E33-28 1/21/109:28 121.881 0.001
77 299-E33-34 1/21/109:22 121.879 -0.001
78
79 299-E28-27 5/23/10 8:48 121.846| -0.000333 -0.00183}25th Percentile|
80 299-E32-5 5/23/108:13 121.844| -0.002333 0.001917(75th Percentile
81 299-E32-6 5/23/10 8:20 121.844] -0.002333 0.00375|IQR
82 299-E32-8 5/23/10 8:27 121.849| 0.0026667
83 299-E33-28 5/23/10 8:42 121.849( 0.0026667
84 299-E33-34 5/23/10 8:34 121.846| -0.000333
85

Figure H-2. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-1 (cont'd.)
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ECFQ%%T 3'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAG’525237 oF
: THE 200 EAST AREA UNCONFINED AQUIFER
A B C D E F G H
86 299-g28-27 6/30/10 13:40 121.858| 0.0056667 -0.0023325th Percentile|
87 299-E32-5 6/30/10 12:26 121.853| 0.0006667 0.002917|75th Percentile
as 299-E32-6 6/30/10 12:30 121.847] -0.005333 0.00525(IQR
89 299-E32-8 6/30/10 12:36 121.85; -0.002333
90 299-E33-28 6/30/10 13:44 121.856| 0.0036667
91 299-E33-34 6/30/10 12:41 121.85) -0.002333
92
93 299-E28-27 7/13/109:19 121.853| -0.000167 -0.00392 (25th Percentile
94 299-E32-5 7/13/10 10:36 121.85| -0.003167 -0.00042 75th Percentile
95 299-E32-6 7/13/10 10:41 121.849| -0.004167 0.0035(IQR
96 299-E32-8 7/13/10 10:46 121.852| -0.001167
97 299-E33-28 7/13/109:14 121.868| 0.0148333|Potential Outlier
98 299-E33-34 7/13/10 9:06 121.847| -0.006167
99
100 299-E28-27 9/15/10 10:18 121.845 0.003 -0.00275{25th Percentile|
101 299-E32-5 9/15/109:45 121.836 -0.006 0.00275|75th Percentile
102 299-E32-6 9/15/10 9:51 121.838 -0.004 0.0055|IQR
103 299-E32-8 9/15/10 9:58 121.846 0.004
104 299-E33-28 9/15/10 10:13 121.843 0.001
105 299-E33-34 9/15/10 10:04 121.844 0.002
106
107 299-E28-27 1/4/11 10:51 121.85| 0.0008333 -0.00117|25th Percentile
108 299-E32-5 1/4/11 10:38 121.847| -0.002167 0.000833|75th Percentile
109 299-E32-6 1/4/11 10:32 121.848| -0.001167 0.002|IQR
110 299-E32-8 1/4/11 10:25 121.85| 0.0008333
111 299-E33-28 1/4/11 10:45 121.848| -0.001167
112 299-E33-34 1/4/11 10:20 121.852| 0.0028333
113
114 299-E28-27 2/11/119:23 121.829] 0.0001667 -0.00208|25th Percentile
115 299-E32-5 2/11/11 8:42 121.826| -0.002833 0.001667|75th Percentile
116 299-E32-6 2/11/11 8:53 121.829| 0.0001667 0.00375|IQR
117 299-E32-8 2/11/119:01 121.826| -0.002833
118 299-E33-28 2/11/119:15 121.831| 0.0021667
119 299-E33-34 2/11/119:08 121.832| 0.0031667
120
121 299-E28-27 3/21/11 10:20 121.824| 0.0041667 -0.00058|25th Percentile
122 299-E32-5 3/21/119:52 121.82] 0.0001667 0.001667|75th Percentile
123 299-E32-6 3/21/11 9:56 121.814| -0.005833|Potential Outlier] 0.00225|1QR
124 299-E32-8 3/21/11 10:00 121.82] 0.0001667
125 299-E33-28 3/21/11 10:25 121.822] 0.0021667
126 299-E33-34 3/21/11 10:04 121.819| -0.000833
127

Figure H-2. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-1 (cont'd.)




CALCULATIONS IN SUPPORT OF THE LOW
ECFQ%%T (2)'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGgszgs OF
: THE 200 EAST AREA UNCONFINED AQUIFER

A B c D E G H |
128 299-E28-27 4/25/11 12:16 121.812| -0.001167 -0.00092|25th Percentile]
129 299-E32-5 4/25/11 12:42 121.813| -0.000167 0.000583|75th Percentile
130 299-E32-6 4/25/11 12:36 121.813| -0.000167 0.0015|IQR
131 299-E32-8 4/25/11 12:28 121.814| 0.0008333
132 299-E33-28 4/25/11 12:11 121.812| -0.001167
133 299-E33-34 4/25/1112:23 121.815| 0.0018333
134
135 299-E28-27 5/25/11 8:20 121.809 -0.0015 -0.0015(25th Percentile|
136 299-E32-5 5/25/118:45 121.811 0.0005 0.00125(75th Percentile]
137 299-E32-6 5/25/11 8:40 121.808 -0.0025 0.00275(IQR
138 299-E32-8 5/25/11 8:35 121.814 0.0035
139 299-E33-28 5/25/11 8:14 121.809 -0.0015
140 299-E33-34 S/25/11 8:29 121.812 0.0015
141
142 299-E28-27 6/20/11 11:12 121.812 -0.001 -0.0025|25th Percentile|
143 299-E32-5 6/20/11 11:58 121.817 0.004 0.003|75th Percentile|
144 299-E32-6 6/20/11 8:56 121.809 -0.004 0.0055(IQR
145 299-E32-8 6/20/11 9:00 121.817 0.004
146 299-E33-28 6/20/11 11:07 121.813 0
147 299-E33-34 6/20/11 9:05 121.81 -0.003

Figure H-2. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-1 (cont’d.)




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2005-12-0086, | HYDRAULIC GRADIENT EVALUATION STUDY FOR i~y
’ THE 200 EAST AREA UNCONFINED AQUIFER
A B 3 D E F G H
1 |Error Estimation
2
3
4 Final error estimate for LLWMA -2 (1.65 * standard deviation): 0.008|m
5
6 Outliers in red
7
Hydraulic Head
(m NAVDS8) | Difference |Potential Outlier
Well Name Date/Time (PST) | New RP, Gyro | from Mean | Identification by
Corrected, & (m) IQR Method
8 BP Adjusted
9 299-£27-17 5/28/09 10:59 121.941( -0.006125|Potential Outlier| -0.00037|25th Percentile
10 299-E27-18 5/28/09 11:23 121.95 0.002875 0.001875 |75th Percentile
11 299-E27-8 5/28/09 10:47 121.948| 0.000875 0.00225 |iQR
12 299-E27-9 5/28/09 10:52 121.949| 0.001875
13 299-E33-14 5/28/09 11:29 121.943| -0.004125|Potential Outlier
14 299-E33-37 5/28/09 11:18 121.949| 0.001875
15 299-E34-10 5/28/09 11.05 121.949| 0.001875
16 299-E34-9 5/28/09 11:12 121.948| 0.000875
17
18 299-E27-17 6/29/09 9:05 121932 -0.040125|Potential Outlier| 0.003375|25th Percentile
19 299-£27-18 6/29/09 9:34 121.98] 0.007875 0.007125|75th Percentile
20 299-£27-8 6/29/09 8:47 121.977| 0.004875 0.00375|I1QR
21 299-E27-9 6/29/09 8:39 121979 0.006875
22 299-E33-14 6/29/09 9:56 121.971| -0.001125
23 299-E33-37 6/29/09 9:47 121.982 0.009875
24 299-E34-10 6/29/09 9:23 121.978{ 0.005875
25 299-E34-9 6/29/09 10:02 121978 0.005875
26
27 299-E27-17 7/27/09 8:27 121.972 -0.00825 -0.00225|25th Percentile
28 299-E27-18 7/27/09 8:03 121.986 0.00575 0.00375|75th Percentile
29 299-E27-8 7/27/09 8:37 121.98 -0.00025 0.006(1QR
30 299-E27-9 7/27/09 8:46 121.984 0.00375
31 299-E33-14 7/27/09 7:37 121.975 -0.00525
32 299-E33-37 7/27/09 7:57 121.984 0.00375
33 299-E34-10 7/27/09 8:09 121.982 0.00175
34 299-E34-9 7/27/09 7:45 121.979 -0.00125
35
36 299-E27-17 8/6/09 11:09 121.984 -0.00325 -0.00175|25th Percentile
37 299-E27-18 8/6/09 12:12 121.991 0.00375 0.002|75th Percentile
38 299-E27-8 8/6/09 10:42 121.987 -0.00025 0.00375 [1QR
39 299-E27-9 8/6/09 10:50 121.989 0.00175
40 299-E33-14 8/6/09 11:44 121.983 -0.00425
11 299-E33-37 8/6/09 12:30 121.99 0.00275
42 299-E34-10 8/6/09 11:21 121.988 0.00075
43 299-E34-9 8/6/09 11:32 121.986 -0.00125
44
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CALCULATIONS IN SUPPORT OF THE LOW
ECFQ%%T 3'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEZSZQO OF
: THE 200 EAST AREA UNCONFINED AQUIFER
A B | & D E F G H
45 299-E27-17 9/22/09 9:24 121.94 -0.00775 -0.002|25th Percentile
46 299-E27-18 9/22/09 9:39 121.951 0.00325 0.00325|75th Percentile
47 299-g27-8 9/22/09 9:20 121.946 -0.00175 0.00525(IQR
48 299-E27-9 9/22/09 9:15 121.953 0.00525
49 299-E33-14 9/22/09 9:47 121.945 -0.00275
50 299-E33-37 9/22/09 9:34 121.951 0.00325
S1 299-E34-10 9/22/09 9:29 121.948 0.00025
52 299-E34-9 9/22/09 9:44 121.948 0.00025
53
54 299-E27-17 10/29/09 8:56 121.926| -0.002875 -0.00212|25th Percentile
55 299-E27-18 10/29/09 9:06 121.93 0.001125 0.001125(75th Percentile
56 299-E27-8 10/29/09 8:52 121.927| -0.001875 0.00325|1QR
57 299-E27-9 10/29/09 8:39 121.933 0.004125
58 299-E33-14 10/29/09 9:11 121.926| -0.002875
59 299-E33-37 10/29/09 9:03 121.93 0.001125
60 299-E34-10 10/29/09 8:59 121.929 0.000125
61 299-E34-9 10/29/09 9:15 121.93 0.001125
62
63 299-E27-17 11/12/09 10:07 121.908 -0.00975 | Potential Outlier| 7.11E-15|25th Percentile
64 299-E27-18 11/12/09 9:50 121.92 0.00225 0.00225|75th Percentile
65 299-E27-8 11/12/09 9:44 121918 0.00025 0.00225|1QR
66 299-E27-9 11/12/09 9:39 121918 0.00025
67 299-E33-14 11/12/09 10:17 121917 -0.00075
68 299-E33-37 11/12/09 9:56 121.92 0.00225
69 299-E34-10 11/12/09 10:01 121.921 0.00325
70 299-E34-9 11/12/09 10:12 121.92 0.00225
71
72 299-E27-17 1/4/109:53 122.755 0.74725|Potential Outlier| -0.10825(25th Percentile
73 299-E27-18 1/4/10 10:02 121.903 -0.10475 -0.10475|75th Percentile
74 299-E27-8 1/4/109:48 1219 -0.10775 0.0035|IQR
75 299-E27-9 1/4/109:44 121.903 -0.10475
76 299-E33-14 1/4/10 8:10 121.898 -0.10975
77 299-E33-37 1/4/10 9:58 121.902 -0.10575
78 299-E34-10 1/4/10 10:09 121.903 <0.10475
79 299-E£34-9 1/4/10 10:13 121.898 -0.10975
80
81 299-g27-17 1/20/10 12:32 121.889| -0.006375|Potential Outlier| -0.00138|25th Percentile
82 299-E27-18 1/20/10 12:47 121.895| -0.000375 0.001875|75th Percentile
83 299-E27-8 1/20/10 12:25 121.894| -0.001375 0.00325(I1QR
84 299-E27-9 1/20/10 12:17 121.901 0.005625
85 299-E33-14 1/20/10 13:12 121.895| -0.000375
86 299-E33-37 1/20/10 12:53 121.894| -0.001375
87 299-E34-10 1/20/10 12:40 121.898| 0.002625
88 299-E34-9 1/20/10 13:03 121.897| 0.001625
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CALCULATIONS IN SUPPORT OF THE LOW
ECF'Z:’R‘I’ET 5'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEZSZ;;' ToF
THE 200 EAST AREA UNCONFINED AQUIFER
A B C D E F G H
90 299-g27-17 2/18/10 10:10 121.872| -0.132375|Potential Qutlier| -0.12612|25th Percentile
91 299-E27-18 2/18/10 10:19 121.881) -0.123375 -0.12237|75th Percentile
92 299-E27-8 2/18/10 9:56 121.88| -0.124375 0.00375|1QR
93 299-E27-9 2/18/109:29 122.883 0.878625|Potential Outlier
94 299-E33-14 2/18/10 10:28 121.876| -0.128375
95 299-E33-37 2/18/10 10:15 121.882| -0.122375
96 299-E34-10 2/18/10 10:02 121.882] -0.122375
97 299-E34-9 2/18/10 10:24 121.879] -0.125375
98
99 299-E27-17 3/10/10 10:37 121.859| -0.072875|Potential Outlier| -0.05988|25th Percentile
100 299-E27-18 3/10/10 10:49 121.877| -0.054875 -0.05463 | 75th Percentile
101 299-E27-8 3/10/10 10:57 121.873| -0.058875 0.00525 |IQR
102 299-E27-9 3/10/10 11:02 122.349 0.417125(Potential Qutlier
103 299-E33-14 3/10/10 10:14 121.869| -0.062875
104 299-E33-37 3/10/10 10:44 121.876| -0.055875
105 299-E34-10 3/10/10 10:30 121.878| -0.053875
106 299-E34-9 3/10/10 10:21 121.874| -0.057875
107
108 299-E27-17 5/23/10 7:54 119.856 -1.61325|Potential Outlier| -0.0465|25th Percentile
109 299-E27-18 5/23/10 7:38 121.874 0.40475 0.405|75th Percentite
110 299-E27-8 5/23/10 8:10 121.875 0.40575 0.4515|iQR
111 299-E27-9 5/23/10 8:19 121.603 0.13375
112 299-E33-14 5/23/10 7:00 121.926 0.45675
113 299-E33-37 5/23/107:29 121.868 0.39875
114 299-E34-10 5/23/107:21 121.87 0.40075
115 299-E34-9 5/23/10 7:10 120.882 -0.58725
116
117 299-E27-17 6/30/10 10:05 121.857| -0.009125 -0.00238|25th Percentile
118 299-E27-18 6/30/10 10:36 121.871 0.004875 0.004125|75th Percentile
119 299-E27-8 6/30/10 9:57 121.87 0.003875 0.0065 [iQR
120 299-E27-9 6/30/109:52 121.871 0.004875
121 299-E33-14 6/30/10 10:50 121.856| -0.010125
122 299-E33-37 6/30/10 10:30 121.87 0.003875
123 299-E34-10 6/30/10 10:20 121.868 0.001875
124 299-E34-9 6/30/10 10:59 121.866| -0.000125
125
126 299-E27-17 7/13/10 11:06 121.857| -0.010375|Potential Qutlier| -0.00012|25th Percentile
127 299-E27-18 7/13/10 10:39 121.871 0.003625% 0.003625|75th Percentile
128 299-E27-8 7/13/10 10:51 121.869 0.001625 0.00375[1QR
129 299-E27-9 7/13/10 10:58 121.869 0.001625
130 299-E33-14 7/13/10 10:16 121.862| -0.005375
131 299-E33-37 7/13/10 10:32 121.871 0.003625
132 299-E34-10 7/13/10 11:11 121.871 0.003625
133 299-E34-9 7/13/10 10:25 121.869 0.001625
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CALCULATIONS IN SUPPORT OF THE LOW
ECF‘Z‘F’{%T 3‘0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEZ;Z;Z OF
: THE 200 EAST AREA UNCONFINED AQUIFER
A B8 C D E F G H
135 299-E27-17 8/23/10 10:20 121.83| -0.014125|Potential Outlier| -0.00037|25th Percentile
136 299-E27-18 8/23/10 10:38 121.848 0.003875 0.003875 | 75th Percentile
137 299-E27-8 8/23/10 10:15 121.846 0.001875 0.00425|I1QR
138 299-E27-9 8/23/10 10:11 121.849 0.004875
139 299-E33-14 8/23/10 10:50 121.84| -0.004125
140 299-E£33-37 8/23/10 10:33 121.848| 0.003875
141 299-E34-10 8/23/10 10:27 121.847 0.002875
142 299-E34-9 8/23/10 10:44 121.845 0.000875
143
144 299-E27-17 9/17/10 7:46 121.852 -0.01|Potential Outlier -0.002 |25th Percentile
145 299-E27-18 9/17/10 8:00 121.865 0.003 0.003|75th Percentile
146 299-E27-8 9/17/107:38 121.863 0.001 0.005|1QR
147 299-E27-9 9/17/10 7:33 121.869 0.007
148 299-E33-14 9/17/10 8:09 121.857 -0.005
149 299-E33-37 9/17/10 7:56 121.864 0.002
150 299-E34-10 9/17/10 7:51 121.865 0.003
151 299-E34-9 9/17/10 8:05 121.861 -0.001
152
153 299-E27-17 1/4/11 11:31 121.862| -0.000375 -0.00162 |25th Percentile
154 299-E27-18 1/4/11 11:47 121.866 0.003625 0.002125|75th Percentile
155 299-E27-8 1/4/11 11:19 121.866| 0.003625 0.00375|1QR
156 299-E27-9 1/4/11 11:01 121.861| -0.001375
157 299-E33-14 1/4/11 12:04 121.857| -0.005375
158 299-E33-37 1/4/11 11:56 121.863 0.000625
159 299-E34-10 1/4/11 11:39 121.864 0.001625
160 299-E34-9 1/4/11 12:13 121.86| -0.002375
161
162 299-E27-17 2/11/119:28 121.84| -0.009625 -0.00887|25th Percentile
163 299-E27-18 2/11/11 9:04 121.85 0.000375 0.000625|75th Percentile
164 299-E27-8 2/11/119:36 121.841]| -0.008625 0.0095(1QR
165 299-E27-9 2/11/11 10:00 121.883 0.033375|Potential Outlier
166 299-E33-14 2/11/11 8:47 121.839| -0.010625
167 299-E33-37 2/1 1/11 8:36 121.851 0.001375
168 299-E34-10 2/11/11 9:23 121.845| -0.004625
169 299-E34-9 2/11/11 8:56 121.848| -0.001625
170
171 299-E27-17 3/21/11 9:07 121.824 -0.006 -0.00225|25th Percentile
172 299-E27-18 3/21/11 9:15 121.834 0.004 0.00325|75th Percentile
173 299-E27-8 3/21/11 9:02 121.828 -0.002 0.0055|1QR
174 299-E27-9 3/21/11 8:53 121.83 0
175 299-E33-14 3/21/11 9:27 121.827 -0.003
176 299-E33-37 3/21/11 9:19 121.833 0.003
177 299-E34-10 3/21/11 9:11 121.834 0.004
178 299-E34-9 3/21/119:23 121.83 0
179
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CALCULATIONS IN SUPPORT OF THE LOW
ECF'ZgOEE\f (2)'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEz gg e
: THE 200 EAST AREA UNCONFINED AQUIFER
B8 C D E F G H
180 299-E27-17 5/25/11 10:36 121.821 0.001 -0.002(25th Percentile
181 299-E27-18 5/25/11 10:58 121.822 0.002 0.00125|75th Percentile
182 299-E27-8 5/25/11 10:29 121.818 -0.002 0.00325|1QR
183 299-E27-9 5/25/11 10:18 121.821 0.001
184 299-E33-14 5/25/11 11:09 121.817 -0.003
185 299-E33-37 5/25/11 10:52 121.822 0.002
186 299-E34-10 5/25/11 10:46 121.821 0.001
187 299-E34-9 5/25/11 11:04 121.818 -0.002
188
189 299-E27-17 7/14/11 9:58 121.806| -0.006125 -0.0013725th Percentile
190 299-E27-18 7/14/11 10:20 121.815 0.002875 0.002125 |75th Percentile
191 299-E27-8 7/14/11 9:52 121.813 0.000875 0.0035[iQR
192 299-E27-9 7/14/11 9:41 121.812| -0.000125
193 299-E33-14 7/14/11 11:15 121.807| -0.005125
194 299-E33-37 7/14/11 10:15 121.816 0.003875
195 299-E34-10 7/14/11 10:04 121.814 0.001875
196 299-E34-9 7/14/11 10:09 121.814 0.001875
197
198 299-E27-17 8/15/11 9:40 121.804| -0.015875|Potential Outlier| -0.00112|25th Percentile
199 299-E27-18 8/15/11 10:06 121.824 0.004125 0.003375|75th Percentile
200 299-E27-8 8/15/11 9:33 121.819| -0.000875 0.0045|IQR
201 299-E27-9 8/15/11 9:26 121.823 0.003125
202 299-E33-14 8/15/11 10:29 121.818| -0.001875
203 299-E33-37 8/15/11 10:00 121.823 0.003125
204 299-E34-10 8/15/11 9:45 121.825 0.005125
205 299-E34-9 8/15/11 10:21 121.823 0.003125
206
207 299-E27-17 9/26/119:11 121.818| -0.010375|Potential Outlier| 0.000125|25th Percentile
208 299-E27-18 9/26/119:31 121.832 0.003625 0.001875|75th Percentile
209 299-E27-8 9/26/11 8:56 121.827| -0.001375 0.00175|IQR
210 299-E27-9 9/26/11 9:02 121.829 0.000625
211 299-E33-14 9/26/11 9:41 121.83 0.001625
212 299-E33-37 9/26/11 9:35 121.831 0.002625
213 299-E34-10 9/26/119:17 121.83 0.001625
214 299-E34-9 9/26/11 9:25 121.83 0.001625
215
216 299-E27-17 11/30/11 10:17 121.813] -0.020375|Potential Outlier| 0.000625]|25th Percentile
217 299-E27-18 11/30/11 10:30 121.839 0.005625 0.004125|75th Percentile
218 299-E27-8 11/30/11 10:12 121.834 0.000625 0.0035{iQR
219 299-E27-9 11/30/11 9:01 121.834 0.000625
220 299-E33-14 11/30/11 10:41 121.835 0.001625
221 299-E33-37 11/30/11 10:26 121.839 0.005625
222 299-E34-10 11/30/11 10:22 121.836 0.002625
223 299-E34-9 11/30/11 10:36 121.837 0.003625
224
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CALCULATIONS IN SUPPORT OF THE LOW
ECF'ZOR%E\;_‘ 3'0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAG|525234 o
THE 200 EAST AREA UNCONFINED AQUIFER
A B g D E F G H
225 299-E27-17 12/29/11 10:46 121.816 -0.01625|Potential Outlier| -0.00025)25th Percentile
226 299-E27-18 12/29/11 11:18 121.837 0.00475 0.00375|75th Percentile
227 299-E27-8 12/29/11 10:36 121.832 -0.00025 0.004|iQR
228 299-E27-9 12/29/11 10:30 121.832 -0.00025
229| 299-E33-14 12/29/11 13:33 121.836 0.00375
230 299-E33-37 12/29/11 11:05 121.836 0.00375
231 299-E34-10 12/29/11 10:52 121.836 0.00375
232 299-E34-9 12/29/11 10:57 121.833 0.00075
233
234 299-E27-17 1/25/12 10:36 121.806 -0.04175 -0.015|25th Percentile
235 299-E27-18 1/25/12 10:56 121.834 -0.01375 0.0045|75th Percentile
236 299-E27-8 1/25/12 10:29 121.838 -0.00975 0.0195(iQR
237 299-E27-9 1/25/12 9:01 12191 0.06225 | Potential Outlier
Zﬁ 299-E33-14 1/25/12 11:09 121.838 -0.00975
239| 299-E33-37 1/25/12 10:50 121.829 -0.01875
240 299-E34-10 1/25/12 10:42 121.841 -0.00675
241 299-E34-9 1/25/12 11:04 121.886 0.03825|Potential Outlier
242
243 299-E27-17 2/28/12 11:12 121.817 -0.003 -0.003|25th Percentile
244 299-E27-18 2/28/12 11:30 121.822 0.002 0.00225|75th Percentile
245 299-E27-8 2/28/12 1105 121.817 -0.003 0.00525|1QR
246 299-E27-9 2/28/12 8:33 121.822 0.002
247 299-E33-14 2/28/12 11:44 121.817 -0.003
248 299-E33-37 2/28/12 11:24 121.823 0.003
249 299-E34-10 2/28/12 11:18 121.819 -0.001
250 299-E34-9 2/28/12 11:37 121.823 0.003
251
252 299-E27-17 4/18/12 9:00 121.79( -0.021875|Potential Outlier| -0.00938|25th Percentile
253 299-E27-18 4/18/12 9:11 121.805| -0.006875 -0.00663|75th Percentile
254 299-E27-8 4/18/12 8:53 121.801| -0.010875 0.00275[1QR
255 299-E27-9 4/18/12 9:35 121.881 0.069125 |Potential Outlier
256 299-E33-14 4/18/12 9:22 121.805| -0.006875
257 299-E33-37 4/18/12 9:08 121.803| -0.008875
258 299-E34-10 4/18/12 9:04 121.806| -0.005875
259 299-E34-9 4/18/12 9:17 121.804| -0.007875
260
261 299-E27-17 6/14/12 13:03 121.791| -0.029625 -0.02688|25th Percentile
262 299-E27-18 6/14/12 12:56 121.794| -0.026625 -0.02163|75th Percentile
263 299-E27-8 6/14/12 11:59 121.797| -0.023625 0.00525(1QR
264 299-E27-9 6/14/12 11:54 121.793| -0.027625
265 299-E33-14 6/14/12 13:09 121.994 0.173375|Potential Outlier
266 299-E33-37 6/14/12 12:51 121.802| -0.018625
267 299-E34-10 6/14/12 12:44 121.798| -0.022625
268 299-E34-9 6/14/12 13:14 121.796| -0.024625
269)|
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CALCULATIONS IN SUPPORT OF THE LOW
ECF'ZQOET 3‘0086' HYDRAULIC GRADIENT EVALUATION STUDY FOR PAGEZEQE' OF
THE 200 EAST AREA UNCONFINED AQUIFER
A B C D E F G H
270 299-E27-17 7/30/12 8:58 121.79| -0.009875|Potential Outlier| -0.00087|25th Percentile
271 299-E27-18 7/30/12 8:47 121.804 0.004125 0.002375|75th Percentile
272 299-E27-8 7/30/12 9:04 121.799| -0.000875 0.00325 |IQR
273 299-E27-9 7/30/12 9:20 121.799| -0.000875
274 299-E33-14 7/30/12 8:13 121.8 0.000125
275 299-E33-37 7/30/12 8:23 121.803 0.003125
276 299-E34-10 7/30/12 8:39 121.802 0.002125
277 299-E34-9 7/30/12 8:30 121.802 0.002125
278
279 299-E27-17 9/11/12 8:08 121.787| -0.017375|Potential Outlier| -0.00062|25th Percentile
280 299-E27-18 9/11/12 7:56 121.809 0.004625 0.004625 | 75th Percentile
281 299-E27-8 9/11/12 8:16 121.804| -0.000375 0.00525 |IQR
282 299-E27-9 9/11/128:28 121.803| -0.001375
283 299-E33-14 9/11/12 7:20 121.806 0.001625
284 299-E33-37 9/11/12 7:47 121.81 0.005625
285 299-E34-10 9/11/12 7:36 121.809 0.004625
286 299-E34-9 9/11/12 7:28 121.807 0.002625
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ECF-200E-12-0086 CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT
REV. 0 - : EVALUATION STUDY FOR PAGE 246 OF 258
' THE 200 EAST AREA UNCONFINED AQUIFER
[ a] B = D E : G H |

1 |Ervor Estimation

2

3

=ROUND{1.65*STDEV(F9:F19,F21:F31,F33:F43,F69:F79,F81:F91.F105|

4 Final error for IDF/PUREX (1.65 * standard deviation}{ :F115,F117:F127,F141:F151, F153:F163,F165:F175 F261:F271),3)  |m

5

6 Outliers in red

7

Measured
Hydraulic Head (m
Well Name [Date/Time (PST] ":”“D‘;:m Predicted Hydraulic Head (m NAVDSS) Difference (m) Potential Outlier Identification by IGR Method
Correctad, & BP

8 T g
=ROUND{H14+H15*VIOOKUP{BI, Wells!SBS6:50516,4)

9 299-E17-18 H16*VLOOKUP(B9, Wells1$B$6:$0$16,5),3) =D9-E9 ={F(OR(FI<H9-1.5*H11,F9>H10+1.5*H11),"F Outlier”,™) =PERCENTILE{F9:F19,0.25] _ |25th Percentile]
=ROUND{H14+H15*VLOOKUP{B10,Wells!SB$6:50516,4]

10 299-£17-21 +H16*VLOOKUP(B10,Wells1$B$6:50516,5),3) =D10-E£10 ={F{OR(F10<H9-1.5*H11,F10>H10+1.5°H11),"F jal Qutlier”,”) |~PERCENTILE{F9:F19,0.75)  |7Sth Percentile]
=ROUND{H14+H15*VLOOKUP{B11,WelisISBS6:50516,4]

11 299-E17-22 +H16*VLOOKUP{B11,Wells1$8$6:50$16,5),3) =D11-£11 ={F{OR(F11<H9-15°H11,F11>H10+1.5°H11),"F ial Qutlier”,”™) [=H10-H9 IR
=ROUND(H14+H15*VLOOKUP{B12,Wells1$BS$6:50$16,4)

12 299-E17-23 +H16*VLOOKUP(B12,Welis!$8$6:50516,5),3) =D12-E12 =IF{OR(F12<H9-1.5°H11,F12>H10+1.5°H11),"F ial Outlier”,"")
=ROUND{H14+H15*VLOOKUP{B13 Wells!58$6:50516,4)

13 299-E17-25 +H16*VLOOKUP(B13, Welis1$856:50516,5),3) =D13-£13 =F{OR{F13<H9-1 5°H11,F13>H10+1.5"H11),"P ial Qutlier”,"™) Coefficients:
«ROUND{H14+H15*VLOOKUP{B14,Wells!$B$6:50516,4)

14 299-£24-16 +H16*VLOOKUP{B14,Wells!S$856:50516,5),3) =D14-E14 =IF{OR(F14<H9-1 5°H11 F14>H10+1 5°H11),"P ial Quttier”,™") b0
~ROUND{H14+H15*VIOOKUP(B15,WelsISB36:50516.4)

15 299-£24-18 +H16*VLOOKUP(B15, Welis1$8$6:30516,5).3) =D15-£15 ={F{OR(F15<H9-1.5°H11,F155H10+1.5*H11),"Potential Outlier”,”")
=ROUND{H14+H15°VLOOKUP{B16,WellsISBS6:50516,4]

16 299-£24-21 +H16*VLOOKUP{B16,Welis1$B$6:50516,5),3) =D16-E16 =(F(OR(F16<H9-1.5°H11,F16>H10+1.5°H11),"F Outlier”,"*) b2
=ROUND(H14+H15*VLOOKUP{B17,Wells1$BS6:50516,4]

17 299-£24-24 +H16°VLOOKUP{B17, Welis15B56:50516,5),3) =D17-£17 =IF(OR(F17<H9-1.5°H11,F17>H10+1 5°H11},"Potential Outlier”,"")
«ROUND(H14+H15*VLOOKUP{B18,Wells1$B$6:50516,4)

18 299-£25-36 +H16*VLOOKUP{B 18, Wells1$B$6:503516,5),3) ~D18-E18 =F{OR(F18<H9-1.5°H11, F18>H10+1.5°H11),"P ial Dutlier”,”"}
=ROUND(H14+H15*VLOOKUP{B19,Weils{SB56:50516.4]

19 699-37-47A +H16*VLOOKUP{B19,Welis!SB$6:50516,5),3) =D19-£19 =F{OR(F19<HS-1 5°H11,F19>H10+1.5°H11),"Potential Quther”,"")

Figure H-4. Spreadsheet for Estimating the Error in the Measured Hydraulic Heads for IDF/PUREX with Formulas Displayed



ECF-200E-12-0086, CALCULATIONS IN SUPPORT OF THE LOW e
REV. 0 HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
: THE 200 EAST AREA UNCONFINED AQUIFER
i Al B C D 3 F G T 1
1 |Error Estimation
2
3
4 Error estimate for IDF/PUREX (1.65 * standard deviation): 0.019|m
S
6 Outliers in red
i
Measured Hydraulic
Head (m NAYDSS) Predicted Difkeratice Potential Outlier|
Well Name | Date/Time (PST) NewRP, Gyro  {Hydraulic Head| {m) Kientification by
Corrected, & BP {m NAVDSS) IQR Method
3 Adjusted
9 299-E17-18 6/16/08 9:13 121.958 121972 -0.014|Potential Qutlier -0.0015|25th Percentile|
10 299-E17-21 6/16/08 8:38 121.988( 121.989 -0.001 0.002| 75th Percentile|
11 299-E17-22 6/16/08 9:25 121.978 121.976 0.002 0.0035(1QR
12 299-E17-23 6/16/08 9:00 121.979 121.981 -0.002
13 299-E17-25 6/16/08 8:48 121985 121.984 0.001 Regression Coefficients:
14 299-£24-16 6/16/08 9:35 121993 121.971 0.022|Potential Outlier| 131.7451048[b0
15 299-E24-18 6/16/08 10:50 121968 121.976 -0.008| Potential Outlier| -1.48024E-05|bl
16 299-E24-21 6/16/08 11:07 121.975 121.974 0.001 -9.32179€-06|b2
17 299-£24-24 6/16/08 10:27 121.989 121.983 0.006
18 299-E25-36 6/16/08 10:10| 121.964 121.964 0.000]
19 699-37-47A 6/16/08 9:53 121.97 121.968 0.002
20
21 299-E17-18 8/1/08 8:03 121943 121951 -0.008 -0.002|25th Percentile|
22 299-E17-21 8/1/08 7:30| 121.963 121.961 0.002] 0.007|75th Percentile
23 299-E17-22 8/1/08 8:12 121.964 121.956 0.008 0.009]1QR
24 299-E17-23 8/1/08 7:40 121951 121.953 -0.002
25 299-E17-25 8/1/08 7:21 121975 121.955 0.020| Regression Coefficients:
26 299-£24-16 8/1/08 8:37 121.991 121.957 0.034|Potential Outlier| 127.2344128/b0
27 299-£24-18 8/1/08 8:52 121.954 121.962 -0.008 -1.2419€-05|b1
28 299-£24-21 8/1/08 8:47 121971 121.965 0.006 1.37585E-05|b2
29 299-£24-24 8/1/08 9:08 121.965 121.967 -0.002
30 299-£25-36 8/1/08 8:24 121.954 121.954 0.000
31 699-37-47A 8/1/08 7:51 121.945 121.942 0.003
32
33 299-E17-18 8/29/08 9:03 121941 121.949 -0.008 -0.002|25th Percentile
34 299-E17-21 8/29/08 7:36 121.979 121973 0.006 0.005|75th Percentile
35 299-E17-22 8/29/08 9:10 121957 121.954 0.003 0.007]1QR
36 299-E17-23 8/29/08 8:03 121.962 121.961 0.001
37 299-E17-25 8/29/08 7:48 121.962 121.965 -0.003 Regression Coefficients:
38 299-E24-16 8/29/08 8:55 121.98 121.948 0.032|Potential Qutlier| 135.2166747|b0
39 299-£24-18 8/29/08 8:39 121.946 121.955 -0.009 -2.06457E-05|b1
40 299-£24-21 8/29/08 8:30) 121.957 121.953 0.004/ -1.03139€-05|b2
a1 299-£24-24 8/29/08 9:25 121.964 121.965 -0.001
42 299-£25-36 8/29/08 8:21 121.945 121.939 0.006
43 699-37-47A 8/29/08 8:13 121944 121,943 0.001
A [

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX




CALCULATIONS IN SUPPORT OF THE LOW
ECF-2008°12-0085. | HYDRAULIC GRADIENT EVALUATION STUDY FOR | PAGE 238 OF
' THE 200 EAST AREA UNCONFINED AQUIFER

A 8 [ D E F G H 1
45 299-E17-18 9/10/08 9:27 121.937| #VALUE! | SVALUE! SVALUE! #VALUE! _ |25th Percentile
46 299-€17-21 9/10/08 9:01 122.154|  #VALUE! | #VALUE! SVALUE! SVALUE! _ [75th Percentile
47 299-E17-22 9/10/08 9:25 121.966] #VALUE! | SVALUE! SVALUE! #VALUE! [IOR
48 299-E17-23 9/10/08 9:18] 121.952] SVALUEl | SVALUE! #VALUE!
49 299-E17-25 9/10/08 9:11] 121.963| #VALUEl | SVALUE! BVALUE! _ [Regression Coefficients:
50 299-€24-16 9/10/08 9:46 121.959] WVALUEl | VALUE| | #VALUEl _ |No valid result [b0
51 299-E24-18 9/10/08 10:34 121.946] #VALUE! | #VALUE! #VALUE!  [No valid resuit [b1
52 299-E24-21 9/10/08 10:50 121.96) #VALUE! | #VALUE! SVALUE!  [No valid result [b2
53 299-£24-24 9/10/08 10:22 121.955| #VALUE! | #VALUE! SVALUE!
54 299-€25-36 9/10/08 10:07 121.944]  #VALUEl | #VALUE! SVALUE!
55 699-37-47A 9/10/08 9:58 121.946] #VALUE! | #VALUE! SVALUE!
56
57 299-E17-18 10/23/08 13:58( 121.947 121.955]  -0.008 -0.001|25th Percentile
58 299-E17-21 10/23/08 13:10] 121.983 121.978 0.005 0.0055(75th Percentile
59 299-£17-22 10/23/08 13:38| 121.962] 121.959 0.003 0.0065(I0R
60 299-E17-23 10/23/08 14:05 122.079 121.967 0.112|Potential Outlier|
61 299-E17-25 10/23/08 13:05, 121.97 121971  -0.001 Regression Coefficients:
62 299-£24-16 10/23/08 13:47] 121.978| 121.951 0.027|Potential Outlier|  135.387274]b0
63 299-E24-18 10/23/08 13:22 121.949| 121.958 -0.008( -1.97236€-05|b1
64 299-E24-21 10/23/08 13:32 121.958| 121.955 0.003) -1.54637E-05|b2
65 299-E24-24 10/23/08 13:25 121.967] 121.968]  -0.001
66 299-E25-36 10/23/08 14:17 121.948 121.942 0.006
67 699-37-47A 10/23/08 14:12 121.95 121.949 0.001
68
69 299-E17-18 11/26/08 10:25 121.937 121.945]  -0.008 -0.0015[25th Percentile
70 299-E17-21 11/26/08 8:56, 121.955 121957  -0.002 0.00675th Percentile
7 299-€17-22 11/26/08 10:32 121.951 121.947 0.004] 0.0075(IQR
72 299-E17-23 11/26/08 9:24 121.941 121.951]  -0.010)
73 299-E17-25 11/26/08 9:08] 121.964 121.953 0.011 Regression Coefficients:
74 299-E24-16 11/26/08 10:15] 121.982 121.944 0.038[Potential Outlier| 128.5705601]b0
75 299-£24-18 11/26/08 9:48| 121.946( 121.947 -0.001| -9.9181E-06b1
76 299-E24-21 11/26/08 9:55 121.954 121.946 0.008] 6.819E-06|b2
77 299-E24-24 11/26/08 8:44 121.953| 121.952 0.001
78 299-£25-36 11/26/08 10:50 121.938 121.938]  -0.001
79 699-37-47A 11/26/08 11:03 121.942 121.942 0.000
80
81 299-E17-18 12/22/08 12:31 121.929 121.933]  -0.004 -0.002[25th Percentile
82 299-E17-21 12/22/08 12:54 121.946 121.948]  -0.002 0.007|75th Percentile|
83 299-E17-22 12/22/08 12:36 121.94 121.938 0.002 0.009(108
84 299-E17-23 12/22/08 12:43 121.948 121.938 0.010
85 299-E17-25 12/22/08 12:50 121.971 121.941 0.030|Potential Outlier|Regression Coefficients:
86 299-E24-16 12/22/08 12:21 121.97 121.936 0.034|Potential Outiier] 130.6682952[b0
87 299-£24-18 12/22/08 12:05 121.93 121943  -0.013 -1.64734E-05[b1
88 299-£24-21 12/22/08 12:08 121.942 121.944 -0.002 5.46708E-06{b2
89 299-£24-24 12/22/08 12:00 121.954] 121.95 0.004
90 299-£25-36 12/22/08 13:21 121.93 121.931 -0.001
91 699-37-47A 12/22/08 13:26 121.927 121.924 0.003
92 W

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.)
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REV. 0 HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
’ THE 200 EAST AREA UNCONFINED AQUIFER

A B C D E F G H I
93 299-E17-18 1/26/09 10:27 121.911 BVALUE! SVALUE! #VALUE! SVALUE! 25th Percentile|
94 299-E17-21 1/26/08 9:29 121.937| #VALUE| #VALUE! #VALUE! #VALUE! |75th Percentile
95 299-E17-22 1/26/09 10:21 121.934| #VALUE! #VALUE! #VALUE! #VALUE! 1OR
96 299-E17-23 1/26/09 9:41 121.917| #VALUE! #VALUE! NVALUE!
97 299-E17-25 1/26/09 9:34 121.935 H#VALUE! #VALUE! NVALUE! Regression Coefficients:
98 299-E24-16 1/26/09 10:14 121.935 #VALUE! #VALUE! #VALUE! No valid resuit [b0
99 299-E24-18 1/26/09 9:54 121.914| H#VALUE! H#VALUE! NVALUE! No valid result (b1
100 299-E24-21 1/26/09 9:59 121.931 AVALUE! #VALUE! #VALUE! No valid result |b2
101 299-E24-24 1/26/09 10:06 121.929] AVALWE! | #VALUE! #VALUE!
102 299-E25-36 1/26/09 10:34 121.918] #VALUEl | #vALUE! #VALUE!
103 699-37-47A 1/26/09 10:39 121.919] #VALUEl | #VALUE! #VALUE!
104
105 299-E17-18 2/5/09 9:41 121.912 121.916 -0.004 -0.0015|25th Percentile
106 299-E17-21 2/5/09 9:18 121.947 12195  -0.003 0.009|75th Percentile
107 299-E17-22 2/5/09 9:47 121.921 121922 -0.001 0.0105[1aR
108| 299-£17-23 2/5/09 9:32 121.937| 121.935 0.002
109 299-E17-25 2/5/09 9:26 121.94 12194 0.000 Regression Coefficients:
110 299-E24-16 2/5/09 9:58 121.952 12191 0.042[Potential Outlier]|  141.149203]b0
111 299-E24-18 2/5/09 8:59 121.918| 12192 -0.002 -2.74568E-05 b1
112 299-£24-21 2/5/09 9:05 121.928] 121.915 0.013 -2.54745€-05|b2
113 299-E24-24 2/5/09 8:50 121.938 121.933 0.005
114 299-625-36 2/5/09 10:13 12192 121.897 0.023
115  [699-37-47A 2/5/09 10:06 121.913 12191 0.003
118]
117]  [299-E1718 3/24/09 12:21 121.893 121.907]  -0.014[Potential Outlier -0.004|25th Percentile]
18]  [299E17-21 3/24/09 12:55 121.922 121.926]  -0.004 0.002|75th Percentile
19  [299E17-22 3/24/09 12:35 121.916, 121911 0.005 0.006{10R
120 299-E17-23 3/24/09 12:15 121.918] 121917 0.001
121 299-E17-25 3/24/09 12:09 121.923] 121.92 0.003 Regression Coefficients:
122 299-E24-16 3/24/09 12:28 121.93] 121.905 0.025|Potential Outlier| 132.6461459[b0
123 299-£24-18 3/24/09 11:40 121.899| 121911 -0.012 -1.63832E-05|bl
124 299-E24-21 3/24/09 11:35 121.909[ 121.509 0.000)| -9.74596E-06|b2
125 299-E24-24 3/24/09 11:20 121.917| 121919 -0.002
126 299-E25-36 3/24/09 12:50 121.898] 121.898 0.000
127 699-37-47A 3/24/09 12:43 121.898] 121902  -0.004
128
129] 299-E17-18 6/29/09 11:50 121.964 121.978 -0.014 -0.014|25th Percentile
130 299-E17-21 6/29/09 12:37 121.976 121995  -0.019 0[75th Percentile
131 299-E17-22 6/29/09 11:41 121.984| 121.98 0.004 0.014/I0R
132 299-E17-23 6/29/09 12:15 121.987 121.988)  -0.001
133 299-E17-25 6/29/08 12:22 121.99| 121.99 0.000 Regression Coefficients:
134 299-E24-16 6/29/09 11:33 121.995 121.973 0.022|Potential Outlier| 131.9097431|b0
135[ 299-E24-18 6/29/09 11:19 121.964 121.978 -0.014 -1.30893E-05|b1
136] 299-E24-21 6/29/09 11:26 121.972 121974 -0.002 -1.7793E-05|b2
137] [299-E24-24 6/29/09 11:03 121.933 121984 -0.051|Potential Outiier|
138| 299-£25-36 6/29/09 12:07 121.966 121.966 0.000/
139] [699-37-47A 6/29/09 12:00 121.975 121.976]  -0.001
140 |

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.)




ECF-200E-12-0086, CALCULATIONS IN SUPPORT OF THE LOW PAGE 250 OF
REV. 0 HYDRAULIC GRADIENT EVALUATION STUDY FOR 258
THE 200 EAST AREA UNCONFINED AQUIFER

8 4 E F G H 1 |
141 299-E17-18 9/22/09 7:50 121.917 121.932 -0.015 -0.006|25th Percentile|
142 299-£17-21 9/22/09 7:58] 121.954 121.956]  -0.002 0.004|75th Percentile]
143]  [299-E17-22 9/22/09 7:43] 121.94 121.936 0.004 0.01]iIQR
144| 299-E17-23 9/22/09 8:09| 121.944 121.945 -0.001
145] 299-£17-25 9/22/09 8:05] 121.956 121.948 0.008 Regression Coefficients:
146 299-E24-16 9/22/09 7:33 121.952 121.928 0.024|Potential Outlier| 135.6167022|b0
147 299-E24-18 9/22/09 7:15 121.92 121.936 -0.016 -2.00706€-05|b1
148 299-E24-21 9/22/09 7:27 121.932 121.932 0.000 -1.58512€-05(b2
149 299-E24-24 9/22/08 7:06 121.94 121.945]  -0.005
150 299-E25-36 9/22/09 8:23 121.923 121.919 0.004
151 699-37-47A 9/22/098:14 121.92 121.927 -0.007
152
153 299-£17-18 12/30/09 8:53 121.872 121.881 -0.009 -0.0045(25th Percentile|
154 299-E17-21 12/30/09 10:10 121.912 121.91 0.002 0.004[75th Percentile|
155 299-E17-22 12/30/09 9:13 121.887, 121.888 -0.001 0.0085(1QR
156 299-£17-23 12/30/09 8:39] 121.898 121.894 0.004
157| 299-€17-25 12/30/09 8:23 121.903| 121.899 0.004 Regression Coefficients:
158] 299-E24-16 12/30/08 9:02 1219 121.881 0.019|Potential Outlier] 138.5643281[b0
159 299-624-18 12/30/09 9:33 121.877 121.891 -0.014 -2.70993E-05|b1
160 299-£24-21 12/30/09 9:26| 121.891 121.889 0.002 -8.12906E-06|b2
161 299-€24-24 12/30/09 9:56 121.897 121.903 -0.006]
162 299-E25-36 12/30/09 11:12 121.876 121.869 0.007
163 699-37-47A 12/30/09 10:25| 121.868 121.871 -0.003
164
165 299-E17-18 3/16/10 7:41 121.841 121.861 -0.020|Potential Outlier] -0.006|25th Percentile|
166 299-E17-21 3/16/10 7:10 121.882 121.879 0.003 0.003[75th Percentile|
167 299-E17-22 3/16/108:54 121.858 121.864 -0.006 0.009[I0R
168  [299-E17-23 3/16/10 7:31 121.865 121.871 -0.006
169| 299-E17-25 3/16/10 7:22 121.877 121.874 0.003 Regression Coefficients:
170 299-E24-16 3/16/10 7:53] 121.889] 121.858 0.031|Potential Outlier| 132.5119677[b0
171 299-E24-18 3/16/10 9:09 121.848 121.863 -0.015 -1.53716E-05/b1
172 299-E24-21 3/16/10 8:40 121.86] 121.86 0.000 -1.34016E-05]b2
173 299-E24-24 3/16/10 8:30 121.872 121.871 0.001
174 299-£25-36 3/16/10 8:16 121.852 121.85 0.002
175 699-37-47A 3/16/10 8:06 121.86] 121.857 0.003
176
177 299-E17-18 6/30/10 8:55 121.84] #VALUE! | #VALUE! #VALUE| WVALUE! _ [25th Percentile
178 299-E17-21 6/30/10 10:01 121.86] SVALUE! | #VALUE! #VALUE! #VALUE! _ [75th Percentile
179 299-€17-22 6/30/10 8:44 121.864] #VALUEl | #VALUE! #VALUE! #VALUE! |iaR
180 299-£17-23 6/30/10 9:35 121.856] MVALUEl | #VALUE! #VALUE!
181 299-E17-25 6/30/10 9:44 121.867| WVALUE! | #VALUE! #VALUE!  |Regression Coefficients:
182 299-£24-16 6/30/10 8:35 121.866] #VALUE! | #VALUE! #VALUE! _ [No valid resuit [b0
183 299-€24-18 6/30/10 8:17 121.845] WVALUE! | WVALUE! #VALUE! __ [No valid resuit [b1
184 299-E24-21 6/30/10 8:27 121.857] ®VALUEI | SVALUE! #VALUE! _ [No valid resuit [b2
185 299-E24-24 6/30/10 7:57 121.854] WVALUEl | #VALUE! SVALUE!
186 299-E25-36 6/30/10 9:25 121.845] #VALUEl | SVALUE! #VALUE(
187 699-37-47A 6/30/10 9:04 121.841] WVALUEl | #VALUE! #VALUE!
188 l

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.)
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i & B C | D 3 F G H ie i
189 299-£17-18 9/14/10 8:43 121.821 121.834 -0.013|Potential Outlier -0.001|25th Percentile|
190 299-E17-21 NM NM 121.847 NM NM 0{75th Percentile]
191 299-£17-22 9/14/10 10:16 121.836) 121.836 0.000] 0.0011QR
192 299-£17-23 9/14/10 9:05 121.841 121.841 0.000]
193 299-£17-25 9/14/109:12 121.843 121.843 0.000) Regression Coefficients:
194 299-E24-16 9/14/10 10:09 121.848| 121.832 0.016|Potential Outlier| 128.9823531[b0
195) 299-£24-18 9/14/10 9:45 121.824] 121.836 -0.012|Potential Outlier| -1.03324£-05|b1
196 299-£24-21 9/14/10 9:51 121.833] 121.834 -0.001 -8.92512E-06|b2
197 299-E24-24 9/14/10 9:34 121841 121.841 0.000|
198 299-£25-36 9/14/10 8:56 121.828 121.827 0.001
199| 699-37-47A 9/14/10 10:25 121.831 121.832 -0.001
200
201 299-£17-18 3/18/11 8:47 121.814 121.823 -0.009 -0.00375|25th Percentile|
202 299-E17-21 3/18/11 8:06 121.848| 121.844 0.004 0.004[75th Percentile
203 299-E17-22 3/18/118:36 121823 121827 -0.004 0.00775(1QR
204 299-€17-23 3/18/11 8:24, 121.831] 121.834 -0.003
205 299-E17-25 3/18/11 8:11 121.839] 121.837 0.002 Regression Coefficients:
206| 299-£24-16 3/18/11 9:41 121.858 121.82 0.038|Potential Outlier]  133.720602[b0
207 299-£24-18 3/18/119:52 121.822] 121.827 -0.005 -1.79087€-05 b1
208 299-£24-21 3/18/11 10:13| 121.829| 121.825 0.004 -1.18282€-05|b2
209 299-£24-24 NM NM 121.836 NM NM
210 299-£25-36 3/18/11 10:35 121.816 121.812 0.004
211 699-37-47A 3/18/11 10:24 121.823 121.818 0.005
212
213 299-E17-18 6/20/11 13:05 121.79] 1218 -0.010 -0.00375|25th Percentile
214] 299-E17-21 6/20/11 12:31 121.825] 121.824 0.001 0.00375(75th Percentile
215| 299-£17-22 6/20/11 13:41 121.809] 121.806 0.003 0.0075[10R
216 299-£17-23 6/20/11 12:42 121.805 12181 -0.005|
217| 299-£17-25 6/20/11 12:37 121.82 121.814 0.006] Regression Coefficients:
218 299-E24-16 6/20/11 13:11 121.82 121.802 0.018|Potential Outlier] 135.8355865[b0
219 299-E24-18 6/20/11 12:15 121.798 121.811 -0.013 -2.4314E-05|b1
220 299-£24-21 6/20/11 13:18 121811 121.811 0.000) -3.88432E-07|b2
221 299-£24-24 NM| NM 121.822 NM NM
222 299-£25-36 6/20/11 12:58 121.795 121.793 0.002
223 699-37-47A 6/20/11 12:50 121.793 121.789 0.004]
224
225) 299-£17-18 9/22/117:43 121.788 121.802 -0.014|Potential Outlier -0.00175|25th Percentile|
226 299-E17-21 9/22/117:11 121.822 121.823 -0.001 0.00075|75th Percentile
227 299-£17-22 9/22/118:27 121.808 121.807 0.001 0.0025[I0R
228 299-£17-23 9/22/117:25 121.809 121.811 -0.002
229 299-£17-25 9/22/117:19 121.816 121.814 0.002 Regression Coefficients:
230 299-£24-16 9/22/11 7:50 121.822 121.804 0.018|Potential Outlier] 133.7664881]b0
231 299-£24-18 9/22/11 8:05 121.797 121.811 -0.014|Potential Outlier| -2.07S98E-05|bl
232 299-£24-21 9/22/117:58 121.812 121.812 0.000 -1.881256-07|b2
233 299-£24-24 NM NM 121.821 NM NM
234 299-£25-36 9/22/11 8:36, 121.795 121.796 -0.001
235 699-37-47A 9/22/117:33 121.793 121,793 0.000
236 |

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.)
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A B = D [ 3 F G H 1 |
237 299-E17-18 12/29/11 8:20 121.803 121.804 -0.001 -0.003|25th Percentile|
238 299-£17-21 12/29/11 9:02 121827 121.829 -0.002 0.002|75th Percentile
239 299-£17-22 12/29/11 8:14) 121.814 121812 0.002 0.00510R
240 299-€17-23 12/29/11 8:52 121.815 121.813 0.002
241 299-E17-25 12/29/11 8:46| 121.82 121.818 0.002 Regression Coefficients:
242 299-E24-16 12/29/11 8:08| 121.816 121.809 0.007 135.9773243]b0
243 299-£24-18 12/29/11 7:44 1218 121.819 -0.019[Potential Qutlier| -2.61862€-05[b1
244 299-£24-21 12/29/118:01 121.815] 121821 -0.006| 6.56434E-06/b2
245 299-£24-24 12/29/11 8:36 122.81 121831 0.979|Potential Outlier
246] 299-£25-36 12/29/11 9:10 121.8 1218 0.000
247] 699-37-47A 12/29/11 9:18 121.787 121.791 -0.004
248
249] 299-E17-18 6/22/12 9:48 121.76] #VALUEI | WVALUE! #VALUE! #VALUE!  [25th Percentile
250 299-£17-21 6/22/12 9:50 121562] #VALUE! SVALUE! #VALUE! #VALUEl  [75th Percentile
251 299-£17-22 6/22/129:22 121.78]  #VALUEI | #VALUE! #VALUE! SVALUE! [IOR
252 299-£17-23 6/22/12 9:35 121.779]  avALWE! | svALUE! #VALUE!
253 299-£17-25 6/22/12 9:40 121791  #VALVE! | sVALUE! #VALUE!  |Regression Coefficients:
254 299-E24-16 6/22/129:11 121.798]  WVALUE! #VALUE! #VALUE!  [No valid result [b0
255| 299-£24-18 6/22/12 8:51 121.768] WVALUEI | #VALUE! #VALUE!  [No valid result [b1
256 299-£24-21 6/22/12 8:48 121.777] WVALUEI | #VALUE! #VALUE!  |No valid result [b2
257 299-E24-24 6/22/12 8:39| 121.792] WVALUEI | #VALUE! SVALUE!
258 299-E25-36 6/22/12 10:09| 121.767| WVALUEI | #VALUEI #VALUE!
259| 699-37-47A 6/22/12 10:13 121.569] MVALUE! | #VALUE! WVALUE!
260
261 299-E£17-18 9/12/12 12:01 121.77 121.784 0.014 -0.0045(25th Percentile|
262 299-E17-21 9/12/12 11:42 121.804 121.804 0.000 0.004|75th Percentile
263| 299-£17-22 9/12/12 12:12 121.796| 121.79 0.006 0.0085[10R
264|  [299-€17-23 9/12/12 11:55 121.793] 121792 0.001
265 299-E17-25 9/12/12 11:46, 121.805| 121.795 0.010 Regression Coefficients:
266 299-£24-16 9/12/12 12:23 121.803| 121.787 0.016 133.3838441/b0
267] 299-E24-18 9/12/12 13:11 121.78] 121.795 -0.015) -2.11203€-05[b1
268] 299-£24-21 9/12/12 13:17 121.798| 121.796 0.002 4.04507€-06|b2
269 299-£24-24 9/12/12 12:58 121.8| 121.805 -0.005
270 299-£25-36 9/12/12 12:37 121.779| 121.78 -0.001
271 699-37-47A 9/12/12 12:45 121.77| 121.774 -0.004

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.)
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Appendix |

Hanford Information Systems Inventory Documentation for MRCX

HISI 1D: 3385 Acronym: MRCX

Core Information

“ Multiple Regression in Excel for Removal of River Stage Effects from Water Levels
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Hanford Interfaces

External Interfaces to non-Hanford Applications (i.e., for other contracts, other networks, non-HLAN)

Hosts

Software

Non-Hanford Contacts

Version Description

Software Grading Checklist

[ e 1 P [

Is the Software Safety Software?

S1. | Is the software
safety function as part

the

: 2 Soft S Sl Bk oariome
mmm«%ﬁ&ﬂ)ﬂb”n .

a )afmpm.wmwﬁww mmm—ts—s&.w

0| v

that i undhd-dyda-m.
msgcmwhmnmmiwmm
mmeSCMMaW

j re ang m :m:'
umm m not part
of nuclear

830, wcmm-uunemmsm

Detailed Information

1. | Could software failure compromise a limiting condition of operation?
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2. | Could software failure cause a reduction in the in for a safety SSC that is
cliedin DOE spgvoved documendind saloty aoeigale (BAY. e
3. | Could softiware failure cause a reduction in the safety in for other such
ashncord'a::nwd asymu!umcnedmm(a)aoo approved D
documented safety analysis an approved analysis per DOE P 450.1,
“Environment, Safety, and Healg’\)Policyhthepamnemd ggy()omplex’and
the DEAR ISMS clause?
4. | Could software failure result in non-conservative safety analysis, design, or
misclassification of faciliies or SSCs? l:l
5. | Is the sofiware a safety man database used to aid in decision making whose D
failure could impact safety SSC operation? L4
6. | Could software failure result in incomrect analysis, design, monitoring, alarming, or
recording of hazardous exposures to workers or public? - D
7. | Could software failure compromise the defense in depth capability of a nuclear facility? D
8. | Could sofiware failure cause a potential viclation of regulatory permitting requirements? D
9. | Could software failure affect environment, safety, health monitoring or alarming D
systems? L4
10. | Could software failure affect the safe operation of 2 SSC? D
1. Ishssoﬁwmmedbwppoﬂhuhypmtoﬁon(o security, fire, eic.) or determine, D
display, or implement emergency actions
12. | Does the software perform nuclsar material, hazardous chemical, or waste inventory
tracking andior accountability? O
13. | Is the software used i of i that i
; mw a quality assurance program implements a E’] I:l
14. | Is the sofiware used to support a legal, regulatory, or extemal milestone? D
15. | Is the software used to engineer, analyze, or calculate general service faciity El
equ'mmetﬂdesimsaxﬂormnﬁguaﬁum?
16. | Is this software used to determine, select, or evaluate remedial actions for cleanup of |:|
contaminated sites or facilities?
17. | Would of service, or software failure, result in costs greater than
SI00K 1 resche? o R e TR 1
18. | iIs sofiware lifecycle cost through the first year of maintenance greater than $250K? D




ECF-200E-1
REV.

CALCULATIONS IN SUPPORT OF THE LOW
HYDRAULIC GRADIENT EVALUATION STUDY FOR
THE 200 EAST AREA UNCONFINED AQUIFER

2-0086,
0

PAGE 256 OF

258

19.

Does the software/system contain information that may be considered “controlled use®?

Controfled Use Exemptions

E3.

emption Definition: Exenmls:hmn%%nomalm
dabmmctcn Enmphn:hs , use of h:;utpionfor
Information s

E4.

mwmawmuu&uﬂmm
obtained from persons or commercial entities and that is or confidential.
This exemption is intended to profect both the interests of the govemment and persons
stbnmng

ES5.

= - ;
mmmmmum mmmwmm\g
letters, evaluations, phls.hdematsbyalc are covered by Exemption 5. This

E6.

»mldsdb mdwuhd l&dosed distress
aspocﬁc that, mlyllmpenonal or

&

E?.

Exempiion 7 - Law Enforcement Definition: Exemption 7 protects information

bymagumywl\ﬁnaﬂwbenforcehhw l!cwaudumahwemmied
law enforcement purposes regardless of the format of the information or how and

Mmhmommmbeiled

Y

Key Systems — Critical/Essential

KC.

and environmental requirements, or restore security systems when an alternate

Key Essential Software. Is the application, data storage location (share
amung

wmmvmmwmmmnm.

[

Nuclear Faciliies

NF1

Mumwmwmmumsm Il'Oﬂnr"nsdecbd

describe in the “Comments” section
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Cyber Security Information
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