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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 10·5 m/m (DOE/RL-2011-118, Hanford Site 
Groundwater Monitoring/or 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 comers 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 IO 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: 

• Accuracy of well casing elevation surveys 

• Deviations of the well bores from vertical 

• Barometric pressure fluctuations 

• Measuring device accuracy 

• 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. FinaJly, 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 
intervaJ, which would result in the well water-level elevation representing a composite head and not the 
water table elevation. 

This environmentaJ 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: 

• 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. 

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

• 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
0 

=RP-[DTWmp -(MP-RP)+{J)] (Equation 1) 
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where: 

h0 = observed hydraulic head (i.e., water-level elevation)1 

RP = elevation of the reference point on the well 

DTW mp = 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: 

(Equation 2) 
where: 

DTW = measured depth to water 

Cn = 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 Co"ection 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 (NAVD88). 
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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 [MRCXv. 1.1] 
for Removal of River Stage Effects from Well Water Levels), which is based on Microsoft2 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): 

(Equation 3) 

where: 

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

Po = offset coefficient (m) 

P1 = linear trend coefficient (m/hr) (which was determined to be zero during the regression 
analysis because the data were detrended beforehand) 

llun = fitted barometric response coefficient (i.e., regression coefficients) for time lags of O to n 
(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: 

(Equation 4) 

where: 

Mo and llB = 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 (n) 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): 

T 

u(i-)= Irut; (Equation 5) 
i=O 

where: 

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

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

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 

M B(t)= LU(T)·M(t-T) (Equation 6) 
r=O 

where: 

M,B = change in well water-level elevation (m) at some time t (hr) due to changes in barometric 
pressure for the previous n time lags 

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

MJ = 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]): 

(Equation 7) 

where: 

z = predicted water-level elevation (m) at a location XJI, in which x is the easting geographic 
coordinate (m) and y is the northing geographic coordinate (m) 

ho = offset (m) 

b1 = slope in the x direction (m/m) 

b2 = slope in they direction (m/m) 

Equation 7 can be rearranged as shown in Equation 8: 

(Equation St 

This equation has the same form as Equation 9: 

Ax+By+Cz+D=O (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 ho, bi, and b2 (Davis, 2002, Equation 5.86): 

k k k 

k I>j LYj LZj 
j=I j=I 

-[~]= 
j=l 

k k k k 

LXj L XJ LXjYj LXjZj 
j=I j=I j=I j=I 
k k k k 

(Equation 10) 

LYj LXjYj L Y] LYjZj 
j=l j=I j=I j=I 

where: 

k = number of wells 

Xj = easting geographic coordinate of the/' well (m) 

Y1 = northing geographic coordinate of the/' well (m) 

Zj = hydraulic head in the/11 well (m) 

Equation 9 was solved in a spreadsheet modeled after A 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 <A,B,C> is a normal vector to the plane (i.e., a vector perpendicular to the plane) 
in Equation 9, and therefore, vector <b 1,b2,- l> 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 <b1,b2,-l> from the vertical (i.e., its ''tilt") using the Pythagorean 
theorem as shown in Equation 11 : 

(Equation 11) 

Vector <b1,b2,-l> 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 1,-b2, I> 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~ plane by 
setting C = 0, and the direction of the resulting vector,< -b1, -b2,0>, is the direction of the hydraulic 
gradient. This direction was calculated from -b 1 and -b2 using trigonometric functions. 

The degree to which the fitted plane represented the data (i.e., the goodness of fit) was assessed by an 
ANOV A 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 ANOV A was performed by constructing a standard ANOV A 
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 SSR 2 MSR MSR /MSv 

Deviation from 
SSv k-3 MSv polynomial 

Total variation SSr k-I 

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

(Equation 12) 

where: 

z 1 = predicted water-level elevation in the Jh 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) 

SSv 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 

SSD = ~)zj-z/)2 {Equation 13) 
/=I 

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

k 

SSr = ~)z1 -Z)2 (Equation 14) 
/=I 

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: b0, b1, and b2). 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 k - 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 ANOV A 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 
(R2

) 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 (SSR, given by Equation 12) to the total sum of squares (SSr, given by Equation 14), 
as follows (Davis, 2002, Equation 4.23): 

R2 = SS R (Equation 15) 
SST 

If the measurements fit a plane closely, SSR and SSr will be approximately equal and their ratio, If, 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, SSR will be small compared to SSr and their ratio will be near zero. Thus, the more 
closely an If- value is to unity, the better the measurements fit a plane. The correlation coefficient is the 
square root of the goodness of fit coefficient. 

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 25th and 75th 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 
25th percentile minus 1.5 times the IQR or greater than the 75th 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): 

se=u~ (Equation 16) 

where: 

Se standard error 

a = 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 XJ' location. Actual measurements of hydraulic head usually differ from the 
expected value. Thus, the model representing the field measurements is shown in Equation 17: 

where: 

(Equation 17) 

= error term quantifying the difference between the expected value of Equation 7 (z) and the 
actual measured value (z1) in the J4h 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: 

e = l.65 -a (Equation 18) 
where: 

e = error estimate (m) 

u = 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 forLLWMA-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 (C1, C2, C3, and C4 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. I. 

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(I) Gold and Model 3001 BarologgerTII 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 l.l) 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 I. 

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 
LL WMA-l initially consisted of l O wells (over an area of 1.0 km2

), but 4 additional wells were added 
beginning in June 2008 (for a network covering 1.8 km2

) (Figure I). 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 LL WMA-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 C1, C2, and C3 coefficients in 
Equation 2 were all set to zero, and the C4 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 hydro graphs (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 km2 

(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 LL WMA-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 (l) 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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at LLWMA-1 Normalized to a Constant Barometric Pressure 
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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 km2

• 

The LL WMA-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 of37 hydraulic head data sets were analyzed for 
LL WMA-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 LL WMA-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: 

• 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). 

• 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 LL WMA-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 LL WMA-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 LL WMA-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 LL WMA-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 LL WMA-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-201 l 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 10-6 
(±0.9 x 10~ m/m at 343 degrees (±5 degrees). When toward the south, the gradient averaged 2.0 x 10·5 

(±0.4 4 10"5
) 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 10·5 (±0.2 x 10"5) 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: 

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

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

• 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 LL WMA-2 is too flat to measure. The estimated error in the LL WMA-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) (Azimutb)8 R2 p-Valueb Significant? 

Ten-Well Network 

9/1/2005 7.7 X 10~ 312 0.67 0.0202 Yes 

9/12/2005 8.2 x IO~ 329 0.69 0.0174 Yes 

10/11/2005 8.0 x IO~ 356 0.78 0.0047 Yes 

10/25/2005 6.4 x IO~ 320 0.55 0.0599 No 

l l/23/2005 6.9 x IO~ 336 0.69 0.0168 Yes 

12/29/2005 I.Ox 10·5 13 0.70 0.0143 Yes 

2/2/2006 9.7x IO~ 350 0.72 0.0109 Yes 

3/8/2006 7.8 x IO~ 332 0.53 0.0703 No 

6/8/2006 1.0 X 10"5 347 0.74 0.0085 Yes 

l/25/2007 7.3 x IO~ 336 0.81 0.0149 Yes 

Mean/or the 8.3xUJ6 
Ten-Well (±0. 7 X Jtr) 

339 (±9) 
Network 

Fourteen-Well Network 

6/16/2008 8.8 x IO~ 287 0.38 0.0744 No 

7/21/2008 1.3 X IO~ 97 0.01 0.9639 No 

8/29/2008 1.3 X }0"5 213 0.64 0.0036 Yes 

9/11/2008 9.3 x IO~ 156 0.73 0.0008 Yes 

10/23/2008 1.1 X 10"5 226 0.45 0.0376 Yes 

11/26/2008 1.1 X 10"5 225 0.31 0.1268 No 

12/23/2008 5.7 x IO~ 160 0.24 0.2892 No 

1/12/2009 8.9 X 10"7 130 0.01 0.9450 No 

2/23/2009 9.9 x IO~ 247 0.22 0.2966 No 

3/24/2009 6.3 X 10"7 106 0.00 0.9738 No 

4/13/2009 4.7 x IO~ 316 0.21 0.2708 No 

5/28/2009 8.2 x IO~ 310 0.25 0.2343 No 

7/17/2009 2.0 X }0"5 335 0.58 0.0127 Yes 

9/21/2009 3.7 x IO~ 8 0.10 0.5734 No 

10/27/2009 6.0 x IO~ 100 0.10 0.5781 No 

11/12/2009 3.5 x IO~ 259 0.02 0.8933 No 

1/21/2010 1.1 X 10"5 243 0.07 0.6749 No 

5/23/2010 6.3 x IO~ 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) (Azimutb)8 Rl p-Valueb Significant? 

6/30/201 0 1.8 X 10-S 353 0.54 0.0212 Yes 

7/13/2010 1.0 X 10-S 357 0.20 0.3377 No 

9/1 5/2010 7.6 X 10-6 315 0.42 0.0646 No 

l/4/2011 l.l X 10-S 2 0.30 0.1439 No 

2/11/2011 l.l X lO"s 316 0.41 0.0532 No 

3/21/2011 7.6 X 10-6 296 0.15 0.4063 No 

4/25/2011 1.2 X 10-s 275 0.36 0.1046 No 

5/25/2011 5.7 X 10-6 306 0.37 0.1274 No 

6/20/2011 2.3 X 10-6 212 0.06 0.7300 No 

7/14/201 1 l.l X 10-s 194 0.45 0.0519 No 

Hydraulic gradient.from 11/2612008 through 7/1412011 indeterminate 

8/15/20 11 2.0 X 10-s 154 0.75 0.0076 Yes 

8/29/2011 2.8 X lO"S 171 0.89 0.0000 Yes 

l l/30/2011 3.4x 10-s 153 0.82 0.0001 Yes 

12/29/201 1 2.7 X lO"s 163 0.81 0.0002 Yes 

l/25/2012 3.1 X 10-s 129 0.67 0.0065 Yes 

2/28/201 2 2.5 X 10-S 213 0.63 0.0040 Yes 

4/18/2012 1.5 X 10-S 176 0.80 0.0018 Yes 

5/15/2012 l.9x10·' 194 0.84 0.0001 Yes 

6/14/2012 1.9 X lO"S 193 0.81 0.0001 Yes 

7/24/2012 3.0 X lO"S 178 0.86 0.0001 Yes 

8/1 6/201 2 3.4 X 10-S 142 0.76 0.0003 Yes 

9/12/2012 4.2 X 10-S 170 0.75 0.0018 Yes 

Mean/or 
2.7x UY 8/15/2011 

170 (±11) 
through (±0.4x UY) 

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)8 Rl p-Valueb Significant? 

Ten-Well Network 

9/1/2005 8.7 X 10-6 332 0.76 0.0068 Yes 

9/12/2005 7.6x 10..s 323 0.67 0.0212 Yes 

10/11/2005 7.2x 10..s 356 0.78 0.0051 Yes 

10/25/2005 7.9 X 10-6 339 0.65 0.0260 Yes 

11/23/2005 8.6 X 10-6 348 0.79 0.0042 Yes 

12/29/2005 4.9x 10..s 353 0.40 01718 No 

2/2/2006 6.5 X 10-6 341 0.62 0.0330 Yes 

3/8/2006 I.Ox 10·5 348 0.70 0.0147 Yes 

6/8/2006 1.0 X 10"5 344 0.80 0.0038 Yes 

1/25/2007 8.7 X 10-6 348 0.76 0.0269 Yes 

Means for the Ten- 8.0xHJ6 343 (±5) 
Well Network (±0.9 X J(f6} 

Fourteen-Well Network 

6/16/2008 5.9 X 10-6 309 0.31 0.1321 No 

7/21/2008 1.4 X 10-6 265 0.01 0.9673 No 

8/29/2008 9.lxlO..s 187 0.68 0.0018 Yes 

9/11/2008 1.1 X 10"5 180 0.69 0.0017 Yes 

10/23/2008 5.9 X 10-6 218 0.27 0.1803 No 

11/26/2008 1.6 X 10"5 237 0.24 0.2152 No 

12/23/2008 7.6 X 10-6 210 0.25 0.2794 No 

1/12/2009 4.1 X 10-6 219 0.06 0.7099 No 

2/23/2009 7.5 X 10-6 263 0.18 0.3812 No 

3/24/2009 2.5 X 10-6 224 0.03 0.8659 No 

4/13/2009 4.8 X 10-6 289 0.14 0.4408 No 

5/28/2009 1.1 X 10"5 300 0.30 0.1720 No 

7/17/2009 1.9 X 10"5 326 0.54 0.0198 Yes 

9/21/2009 5.6 X 10-6 262 0.06 0.7241 No 

10/27/2009 1.2 X 10-6 176 0.01 0.9437 No 

11/12/2009 3.5 X 10-6 276 0.04 0.7905 No 

1/21/2010 1.2 X 10"5 258 0.14 0.4252 No 

5/23/2010 7.6 X 10-6 318 0.16 0.3782 No 

6/30/2010 1.6 X 10"5 348 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)8 Rl p-Valueb Significant? 

7/13/2010 1.2 X 10"5 312 0.21 0.3140 No 

9/15/2010 6.7 X 10-6 338 0.31 0.1524 No 

l/4/2011 l.l X 10"5 358 0.26 0.1841 No 

2/11/2011 l.l X 10"5 339 0.48 0.0288 Yes 

3/21/2011 8.1 X 10-6 311 0.29 0.1573 No 

4/25/2011 7.3 X 10-6 326 0.49 0.0362 Yes 

5/25/2011 4.7 X 10-6 18 0.29 0.2147 No 

6/20/2011 3.3 X 10-6 191 0.16 0.4179 No 

Hydraulic gradient from 10/23/2008 through 6/20/2011 indeterminate 

7/14/2011 1.2 X 10"5 192 0.51 0.0278 Yes 

8/ 15/2011 2.0 X 10"5 161 0.79 0.0045 Yes 

8/29/2011 2.8 X 10"5 176 0.86 0.0001 Yes 

ll/30/2011 3.2 X 10"5 171 0.83 0.0001 Yes 

12/29/201 l 2.6 X 10"5 172 0.77 0.0006 Yes 

l/25/2012 2.6 X 10"5 144 0.68 0.0056 Yes 

2/28/2012 2.0 X 10"5 196 0.61 0.0056 Yes 

4/18/2012 1.4 X 10"5 172 0.79 0.0020 Yes 

5/15/2012 1.6 X 10"5 188 0.80 0.0003 Yes 

6/14/2012 2.0 X 10"5 200 0.82 0.0001 Yes 

7/24/2012 3.0 X 10"5 177 0.88 0.0000 Yes 

8/16/2012 3.2 X 10"5 151 0.75 0.0005 Yes 

9/12/2012 4.5 X 10"5 174 0.80 0.0007 Yes 

Means/or 2.5 X lo' 
7/14/2011 through 

(±0.4x lo') 
175 (±8) 

9112/2012 

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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Measurement 
Date 

6/16/2008 

8/1/2008 

8/29/2008 

9/10/2008 

10/23/2008 

l l/26/2008 

12/22/2008 

l/26/2009 

2/5/2009 

3/24/2009 

6/29/2009 

9/22/2009 

12/30/2009 

3/16/2010 

6/30/2010 

9/14/2010 

3/18/2011 

6/20/2011 

9/22/2011 

12/29/201 l 

6/22/2012 

9/12/2012 

Mean Results 

THE 200 EAST AREA UNCONFINED AQUIFER 

Table 4. Results of Trend-Surface Analyses for IDF/PUREX Cribs 
(without Barometric Corrections) 

Gradient Gradient 
Magnitude Direction 

(m/m) (Azimuth)" Rl p-Valueb 

l.7 X 10"5 61 0.77 0.0117 

2.7 X 10"5 148 0.86 0.0029 

2.1 X 10"5 59 0.87 0.0066 

2.7 X 10-5 173 0.94 0.0008 

No valid result 

l.2 X 10"5 95 0.97 0.0009 

No valid result 

l.4 X 10"5 108 0.82 0.0146 

2.0 X 10"5 51 0.86 0.0077 

2.0 X 10"5 46 0.82 0.0140 

2.4 X 10"5 29 0.99 0.0097 

2.7 X 10"5 54 0.84 0.0109 

4.2 X 10"5 53 0.98 0.0001 

2.2x 10·5 41 0.87 0.0066 

1.3 X 10"5 101 0.69 0.0291 

l.2 X 10"5 68 0.92 0.0057 

2.2 X 10"5 43 0.96 0.0012 

2.2 X 10"5 78 0.92 0.0062 

2.3 X 10"5 97 0.99 0.0002 

3.1 X 10"5 121 0.78 0.0114 

No valid result 

2.4 X 10'5 105 0.87 0.0020 

2.2 X JfJ' 
80 (±15) 

(±0.Jx lo') 

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

9 

9 

8 

8 

7 

8 

8 

8 

5 

8 

8 

8 

9 

7 

7 

7 

7 

9 

9 

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, 
CALCULATIONS IN SUPPORT OF THE LOW PAGE28 OF 

HYDRAULIC GRADIENT EVALUATION STUDY FOR 
REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 

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}9 Rl p-Valueb Measurements 

6/16/2008 1.8 X 10"5 58 0.81 0.0064 9 

8/1/2008 1.8 X 10"5 138 0.65 0.0411 9 

8/29/2008 2.3 X 10"5 63 0.78 0.0047 10 

9/10/2008 No valid result 

10/23/2008 2.5 X 10"5 52 0.81 0.0065 9 

11/26/2008 1.2 X 10"5 55 0.91 0.0283 6 

12/22/2008 1.7 X 10"5 108 0.92 0.0072 7 

1/26/2009 No valid result 

2/5/2009 3.8 X 10"5 47 0.95 0.0006 8 

3/24/2009 1.9 X 10"5 59 0.89 0.0039 8 

6/29/2009 2.2 X 10-5 36 0.95 0.0108 6 

9/22/2009 2.6 X 10"5 52 0.86 0.0069 8 

12/30/2009 2.8 X 10"5 73 0.88 0.0015 9 

3/16/2010 2.0 X 10"5 49 0.86 0.0071 8 

6/30/2010 No valid result 

9/14/2010 1.4 X 10"5 49 0.99 0.0001 7 

3/18/2011 2.2 X 10"5 57 0.78 0.0110 9 

6/20/2011 2.4x 10·5 89 0.84 0.0102 8 

9/22/2011 2.1 X 10"5 89 0.99 0.0001 7 

12/29/2011 2.7 X 10"5 104 0.90 0.0009 9 

6/22/2012 No valid result 

9/1 2/2012 2.2 X 10"5 101 0.91 0.0076 7 

Mean Results 
2.2x Hf 

71 (±11) 
(±0.2 x lff) 

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 0.0S, 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)8 R2 p-Valueb Measurements 

3/24/2009 No valid result 

4/30/2009 No valid result 

5/28/2009 1.8 X 10"5 14 0.91 0.0272 6 

6/29/2009 2.9 X 10"5 18 0.89 0.0352 6 

7/27/2009 2.5 X 10"5 16 0.79 0.0459 7 

8/6/2009 2.0 X 10"5 18 0.85 0.0233 7 

9/22/2009 1.2 X 10"5 355 0.88 0.0412 6 

10/29/2009 No valid result 

11/12/2009 No valid result 

1/4/2010 1.4 X 10"5 7 0.89 0.0364 6 

1/20/2010 1.2 X 10"5 237 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 3.0 X 10"5 8 0.86 0.0210 7 

7/13/2010 2.7 X 10"5 17 0.91 0.0293 6 

8/23/2010 1.7 X 10"5 10 0.78 0.0472 7 

9/17/2010 1.6 X 10"5 347 0.97 0.0041 6 

1/4/2011 2.1 X 10"5 16 0.74 0.0348 8 

2/11/2011 4.8 X 10"5 33 0.94 0.0145 6 

3/21/2011 No valid result 

4/25/2011 2.6 X 10"5 23 0.92 0.0063 7 

5/25/2011 1.5 X 10"5 15 0.99 0.0001 7 

6/20/2011 No valid result 

7/14/2011 2.7 X 10"5 20 0.97 0.0043 6 

8/15/2011 No valid result 

9/26/2011 No valid result 

11/30/2011 1.4 X 10"5 38 0.80 0.0414 7 

12/29/2011 No valid result 

1/25/2012 1.4 X 10-4 237 0.97 0.0322 5 

2/28/2012 2.5 X 10"5 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)" Rl p-Valueb Measurements 

511512012 No valid result 

611412012 2.5 X 10-4 189 1.00 0.0050 5 

713012012 No valid result 

812012012 No valid result 

911112012 J.7 X 10"5 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 10·5 (±7.5 x 10-5

) 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 104 (±0.4 x 104

) 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)" Rl p-Valueb Significant? 

Three-Well Network 

3/2412009 1.5 X 10-4 175 NIA NIA NIA 

413012009 3.3 X 10"5 143 NIA NIA NIA 

512812009 2.5 X 10·5 312 NIA NIA NIA 

612912009 5.5 X 10"5 75 NIA NIA NIA 

711312009 2.0 X 10"5 198 NIA NIA NIA 

81612009 5.7 X 10"5 186 NIA NIA NIA 

9122/2009 9.4 X 10"5 181 NIA NIA NIA 

11/1212009 9.1 X 10"5 140 NIA NIA NIA 

7113/2010 4.9 X 10"5 193 NIA NIA NIA 

812312010 1.1 X 10-4 196 NIA NIA NIA 

911712010 8.5 X 10"5 185 NIA NIA NIA 
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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)" R2 p-Valueb Significant? 

1/412011 8.1 X 10"5 198 NIA NIA NIA 

2/11/2011 1.6 X 104 182 NIA NIA NIA 

3121/2011 1.7 X 104 196 NIA NIA NIA 

412512011 1.5 X 104 205 NIA NIA NIA 

512512011 6.7 X 10"5 221 NIA NIA NIA 

711412011 4.8 X 10"5 343 NIA NIA NIA 

91261201 l 8.1 X 10"5 198 NIA NIA NIA 

11/301201 1 9.0x 10·5 195 NIA NIA NIA 

Means for the 
9.3x UI Three-Wei/ (±7.5 X l(J5

) 
187 (±34) 

Network 

Four-Well Network 

1212912011 2.8 X 104 195 0.92 0.2858 No 

212812012 2.5 X 104 186 0.93 0.2670 No 

411812012 3.0 X 104 188 0.91 0.2928 No 

511512012 3.1 X 104 181 NIA NIA NIA 

812012012 2.8 X 104 188 0.94 0.2348 No 

9111/2012 2.7 X 104 189 0.95 0.2132 No 

Means for the 2.8xUr' 
188 (±8) Four-Well Network (±0.4x Ur') 

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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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-5. Barometric Response Function for 299-E32-5 (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-SSA (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) 



ECF-200E-12-0086, 
CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT 

REV.0 

Training 
Availlble I ..... 

I Sat DllllrlTme 1/3/1 1 14:00I 1/3111 14:00 
I End Dala'Tlma 313/11 11 :oo I 313111 11:00 

Data 

Original Data Manual 

0.14 

0.12 .. 
~ 0.10 
9-
/l. 0.08 

1 
t;; 0 .06 
3 
E 0.04 
~ u 

0.02 

0.00 
0 

River Response Function (RRF) 
(Marual LIi Oplion) 

20 40 60 

Lag 

II IJlf]IB R 8(1'flSSian Comdan in E1rosl (IIIICJCJ "· I. I 

80 

80 100 

EVALUATION STUDY FOR PAGE 53 OF 258 
THE 200 EAST AREA UNCONFINED AQUIFER 

Correc1ion 
Anilllllle I FIIINd 

1/0/00 0:001 1/Q/00 0:00 
1 /0/00 0 :00 I 1/Q/00 0:00 

Tlllnd 

Yes 

l.01906E--03 stdev olcooaded 

2.85452E--08 &1111 DI S(Jlilr86 

121.875 

121.870 

1121.865 

5 121.860 

I 121.ss5 
i 
w 121.850 

121.845 

Training Data Results ____ ..,. _____ ..,. _____ ..,. 

121.840 ~----------------------
12/28/ 10 1/7/11 1/17/11 1/27/11 2/6/11 2/16/11 2/26/11 3/8/11 

1.20 

1.00 

jo.so 
.s. 
g 0.60 .., 
~ 
.!! 0.40 ... 

0.20 

Date 

Correction Data Results 

o.oo ...._ _____________________ _ 

1/0/00 "1/0/00 "1/0/00 1/0/00 

Date 

1/0/00 Ul/00 -Ul/00 

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-E34-1 O (LLWMA-2) 
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Figure A-24. Barometric Response Function for 299-E17-21 (IDF/PUREX) 
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Figure A-27. Barometric Response Function for 299-E17-25 (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) 



ECF-200E-12-0086, CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT 

REV. 0 

Trainina 
Awilllble I Flllll9CI 

ISlartDllriTime 7/2&10 e:ool &'12/10 0:00 
IEnd~,- 9112/10 23:001 

Original Data Maroa! 

0.10 

• ~ 0.05 

J 
J 0.00 
.§ 
~ 

§ --0.0S 
u 

--0.10 

River Response Function (RRF) 
(Mlnual la, Opllon) 

II ... R er,,,sttkJn C onecflan In Ex C/111 ( lllfCX J If. I. I 

918/10 0:00 

185 

200 

EVALUATION STUDY FOR 
THE 200 EAST AREA UNCONFINED AQUIFER 

Correction ...... I FIIIIIN 
1/0/00 0:001 1/0/00 0:00 
1/0/00 0:001 1/0/00 0:00 

Yes 

121.86 

121.85 

i 121.85 

E. 
j 121.84 

i 121.84 ... 
121.83 

PAGE 64 OF 258 

Training Data Results ----.-. -- ....... --... --~--... 

121.83 L----------------------

5.72560E-04 r;t dllll af l:OllllCl9d 

3.9797l!E-09 11111 af .... 

8/15/10 

1.20 

1.00 

jo.so 
s 
g 0.60 

t 
..!! OAO ... 

0.20 

8/ 20/ 10 8/25/10 8/30/ 10 9/4/10 9/9/ 10 
Date 

Correction Data Results 

o.oo L----------------------
1/0/00 1/0/00 1/0/ 00 1/0/00 

Date 

1/0/00 1/1/00 

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 699-37-47 A (IDF/PUREX) 
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Figure A-34. Barometric Response Function for 299-E26-10 (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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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 I 0) 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 L 77 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 LIO and LI I so the 
user can easily find the result. 

Remaining calculations consist of the predicted hydraulic heads, identification of potential outliers, and 
the ANOV A 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 25th and 75th percentiles in cells 023 to 030. 
The cells showing the residuals (i.e., in column Q 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 ANOVA table is in the block of cells from Nl4 to SI 7. The test statistic is in RIS and the 
p-value is determined using the "FOIST'' function in S 15. The results of the statistics are in cells LIS to 
LI9. In L19, the p-value (cell LIS) is compared to the level of significance specified in LI 7 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 LL WMA-1 water-level 
measurements collected on August 29, 2008. 
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Trend Surface Analysis of Hydraulic Gradient 

E 

(Least Sauares Regression of a Plane to Points in 3-D Space) 

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

F G H 

Reference: Davis, J. C. 2002. Statistics and Data Analysis in Geology, John Wiley & Sons 
Prepared l:Jlj JP McDonald 

Input Data Computed Data 

Easting Northing Observed 
Predicted 

Well Name Hydraulic Head Predicted Diff from Mean (x-coord) (y-coord) (z-coord) Hydraulic Head 

1 =lf-(ISBLANK(E9), '"',$L$52+$L$53*C9+$L$54*D9) =IF(ISBLANK(E9),"",G9-SUM($GS9:$G$28)/$L$23) 
2 =IF(ISBLANK(E10),-,$L$52+$L$53*C10+$L$54*D1 0) =IF(ISBLANK(E10),'"',G10-SUM($G$9:$G$28)/$L$23) 
3 =IF(ISBLANK(E11 ),"",$L$52+$L$53*C11+$L$54*D11 ) =IF(ISBLANK(E11 ),"",G11 -SUM($G$9:$G$28)/$L$23) 
4 =IF(ISBLANK(E12),-,$L$52+$L$53*C12+$L$54*D12) =IF(ISBLANK(E12),'"',G12-SUM($G$9:$G$28)/$L$23) 
5 =IF(ISBLANK(E13),-,$L$52+$L$53*C13+$L$54*D13) =IF(ISBLANK(E13),'"',G13-SUM($li$9:$u$28)/$L$23) 

6 =IF(ISBLANK(E14),"",$L$52+$L$53*C14+$L$54*O14) =IF(ISBLANK(E14),"",G14-SUM($G$9:$G$28)/$L$23) 
7 =IF(ISBLANK(E15),-,$L.$52+$L$53*C15+$L$54*D15) =IF(ISBLANK(E15),"",G15-SUM($G$9:$G$28)/$L$23) 
8 =IF(ISBLANK(E16),-,$L$52+$L$53*C16+$L$54*D16) =IF(ISBLANK(E16),'"',G16-SUM($G$9:$G$28)/$L$23) 
9 =IF(ISBLANK(E17),"",$L$52+$L$53*C17+$L$54*D17) =IF(ISBLANK(E17),"",G17-SUM($G$9:$G$28)/$L$23) 
10 =IF(ISBLANK(E18),"",$L$52+$L$53*C18+$L.$54*D18) =IF(ISBLANK(E18),"",G18-SUM($G$9:$G$28)/$L$23) 
11 =IF(ISBLANK(E19),-,$L$52+$L$53*C19+$L.$54*D19) =IF(ISBLANK(E19),'"',G19-SUM($G$9:$G$28)/$L$23) 
12 =IF(ISBLANK(E20),-,$L$52+$L$53*C20+$L$54*D20) =IF(ISBLANK(E20), '"',G20-SUM($G$9:$G$28)/$L$23} 
13 =IF(ISBLANK(E21),-,$L$52+$L$53*C21+$L$54*D21 ) =IF(ISBLANK(E21 ), '"',G21-SUM($G$9:$G$28)/$L$23) 
14 =IF(ISBLANK(E22), - ,$L$52+$L$53* C22+$L$54*D22) =IF(ISBLANK(E22),"",G22-SUM($G$9:$G$28)/$L$23) 
15 =IF(ISBLANK(E23), - ,$L$52+$L$53*C23+$L$54*D23) =IF(ISBLANK(E23),"",G23-SUM($G$9:$G$28)/$L$23) 

16 =IF(ISBLANK(E24),-,$L$52+$L.$53*C24+$L$54*D24) -IF(ISBLANK(E24), "" ,G24-SUM($G$9:$G$28)/$L$23) 
17 =IF(ISBLANK(E25), - ,$L.$52+$L$53* C25+$L$54*D25) =IF(ISBLANK(E25),'"',G25-SUM($G$9:$G$28)/$L$23) 
18 =IF(ISBLANK(E26), - ,$L.$52+$L$53*C26+$L$54*D26) =IF(ISBLANK(E26),"",G26-SUM($G$9:$G$28)/$L$23) 
19 =IF(ISBLANK(E27),"",$L$52+$L$53*C27+$L$54*D27) =IF(ISBLANK(E27), '"',G27-SUM($G$9:$G$28)/$L$23) 
20 =IF(ISBLANK(E28),-,$L$52+$L$53*C28+$L$54*D28) =IF(ISBLANK(E28), '"',G28-SUM($G$9:$G$28)/$L$23) 

Figure B-1. Spreadsheet Used for the Trend-Surface Analysis with Formulas Displayed 

PAGE 73 OF 258 

I J 

Residuals 
(Observed - Predicted) 

=IHISBL.ANK(E9),-,E9-G9) 
=IF(ISBL.ANK(E1 0),-,E10-G10) 
- IF(ISBL.ANK(E1 1),-,E11 -G11) 
=IF(ISBL.ANK(E12),-,E12-G12) 
=IF(ISBLANK(E13),-,E13-G13) 
=IF(ISBL.ANK(E14),"",E14-G14) 
=IF(ISBL.ANK(E15),'"',E15-G15) 
=IF(ISBL.ANK(E16),-,E16-G16) 
=IF(ISBL.ANK(E17),'"',E17-G17) 
=IF(ISBL.ANK(E18),'"',E18-G18) 
=IF(ISBL.ANK(E19),-,E19-G19) 
=IF(ISBLANK(E20},-,E20-G20) 
=IF(ISBLANK(E21),-,E21-G21) 
=IF( ISBLANK(E22), '"' ,E22-G22) 
=IF(ISBLANK(E23},-,E23-G23) 
=IF('ISBLANK(E24), "" ,E24-G24) 
=IF(ISBLANK(E25),-,E25-G25) 
=IF(ISBLANK(E26),-,E26-G26) 
=IF(ISBLANK(E27),"",E27-G27) 
=IF(ISBLANK(E28),-,E2s-G28) 
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Figure 8.1. Spreadsheet Used for the Trend-Surface Analysis with Formulas Displayed (cont'd.) 
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Figure B-2. Example Trend-Surface Analysis Spreadsheet with the Water-Level Measurements Collected on 8/29/2008 for LLWMA-1 
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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 LL WMA-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 019) 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 LL WMA-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 8 C D E F G H I J IC L M N 0 

1 2IO EastAIU Laa Gradllnt Ew..ianSaldy 
2 LLWMA·l Well Information (Wells worksheet) 

3 

4 
WelName WDec.. Mf'-RP (m) 

Horimntal c:o«dlnatH (m NAD83) Old RP Elev (m NAVDI&) New 111P Elev (m NAV088) Gyro C-ectiarl Collfl'ideftb 

5 e.st(m) Nof'th(m) Sourca Value Saurm Value Sourca a C2 a C4 

6 299-£28-1 TOPP 0.013 S73933.500 136732.609 link,- 209.&sO IC£H 209.8"8 Fluor 0.OOOOOE.00 O.OOOOOE.00 0.OOOOOE.00 ·l.OOOOOE-02 

7 299-£28-17 TOPP 0.010 S73492.030 136331.778 link,- 216.697 USACE(JECA) 216.690 Ruor 0.OOOOOE.00 O.OOOOOE.00 G..OOOOOE.00 · LOOOOOE-ot 

8 299-£28-18 TOl'P 0.010 S73104.076 136767.778 USACE(JECA) 212.111 USAa(JECA) 212.104 Fluor 0.OOOOOE.00 O.OOOOOE.00 0.00000E.00 -4.00000E-02 

9 299-£28-27 TOPP 0.005 S73226.784 131010.063 USACE(IECA) 208.473 USACE(JECA) 20&.463 Fluor 0.OOOOOE..00 I O.OOOOOE.00 G.OOOOOE.00 ·UOOOOE-Gl 
10 2H-Ul·S TOl'P 0.005 S72S99.697 13728S.12S USACE(JECA) 209.013 USACE(JECA) 209.00S Fluor 0.OOOOOE.00 0.OOOOOE.00 G.OOQOOE..00 • 7.CIOOOOE-02 

11 299-£32-6 TOPP 0.005 sn60G.coo 137S1S.100 IC£H 204.447 IC£H 20US2 Fluor O.OOOOOE.00 0.00000E..00 G.OOOOOE.00 -S..OOOOOE.QZ 

12 l!&Ell-1 TOPP o.oos S72663.390 U774L410 IC£H 197.190 IC£H 197.795 Fluor O.OOOOOE.00 O.OOOOOE.00 G.OOOOOE.00 • UOOOOE-01 

13 299-83-21 TOPP 0.013 S7ll26.36S 13737S.019 USACElJECA) 203.SlS IC£H 203.S48 Fluor O.OOOOOE.00 O.OOOOOE.00 G.OOOOOE .00 -2.000IIOE-02 

14 299-£33-339 TOPP o.oos S73716.860 137221.SlO Ro&ers 203.027 Racers 203.G29 Fluor O.CIOOOOE.00 G.00000(.00 G.OOOOOE.00 •2.00000E-02 

15 299-83-34 TOPP 0.005 S73104.4S& 137740.427 USACE(JECA) 194.133 IC£H 194.141 Fluor O.CIOOOOE.00 O.OOOOOE.00 O.OOOOOE.00 -2.00000E-02 

16 299-£33-31 TOPP o.oos S73S9US8 137S94.489 USACE(JECA) 193.629 IC£H 193.626 Fluor O.OOOOOE.00 G.OOOOOE..00 0.OOOOOE.00 ·2.5000IIE-Gl 

17 699-49-SSA. TI)C 0.000 S73146.301 138351.781 USACE(JECA) 162.864 USAa(JECA) 162.166 Fluor 0.CIOOOOE.00 0.OOOOOE.00 0.00000(.00 -1.00DOOE-OZ 

18 699-49-S7A TOPP 0.010 S72S44.276 138389.240 USACElJECAI 169.nl USAa(JECA) 169.723 Fluor O.OOOOOE.00 O.OOOOOE..00 O.OOOOOE.00 G.OOOOOE.00 

19 699-5G-S6 T0Pfl 0.009 sn14U10 l31114USO Fluor 16&.M6 Fluor 16&.899 Fluot 0.ooGOOE.oo G.OOOOOE.00 0.CIOOOOE.00 ·5.SOOOOE-01 

20 

21 T0PP • Top of Pump Plate 

22 TI)C s Top of Casini 
23 TOT• Top of Discharp Tee 

Figure C-1. Spreadsheet of Well Information for LLWMA-1 (i.e., "Wells" Sheet) 
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A B C D E F G H I 
1 200 East Area Low Gradient Evaluation Study 
2 UWMA-1 Gyroscope Correction Factors 

3 

4 Initial Depth Initial Depth Gyroscope Depth Stations Correction 
Well Name 

toWater(m) to Water (ft) 
Measured True Vertical Measured True Vertical Factor (ft) 

5 Depth (ft) Depth (ft) Oeoth (ft) Deoth (ft) 

6 299-E28-1 87.862 288.26 260 259.98 300 299.97 -0.03 

7 299-E28-17 94.728 310.79 300 299.91 320 319.89 -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 28L48 -0.12 

10 299-E32-5 86.902 285.11 284.3 284.23 -0.07 

11 299-E32-6 82.349 270.17 266 265.95 -0.05 

12 299-E32-8 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 80.904 265.43 260 259.98 271.4 271.38 -0.02 

15 299-E33-34 72.023 236.30 231.7 231.68 -0.02 

16 299-E33-38 71.577 234.83 230.4 230.15 -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 1S4.56 140 139.57 160 159.40 -0.55 

20 
21 Formula used in Cohn 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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2 UWMA-1 Hydraulic Head Calc:ulallons and Trend-SUrface Analysis"-

3 

• r-Wd-
5 

6 

7 
Measurement Measured Depth MP 

B WelName 
Date & Time (PST) toW-(m) DIiie. 

9 

10 299-ElB-lB 

11 299-[28-27 

12 299-E32-S 

13 299-E32-6 

1• 299-E32-8 

1S 299-[33-28 

16 299-E33-339 

17 299-[33-3' 

18 299-E33-3B 

19 69!M9-57A 

F 

MP-
RP 

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

G H I J 

PO!entill outlier retained 
Outllerr.-.-cl 

I 
~Head(m NAVD88) 

No Qinedlons NewRPQnlv Gwro f.onedlon Onlf New RP & Gwroc-ectlon 

=ROUND(VLOOICUP($810,Welsl$B$6:$0$19,7)-{$D10- -ROUND(VLOOl(UP($1110,Wells1$11$6:$0$19,9)-{$D10-
$Fl0+{YLOOKUP($810,Welsl$B$6:$0$19,11)0 {$Dl0- $Fl0t(YLOOKUP{$1110,Wels1$8$6:$0$19,11)0 {$Dl0-
$F10)•3• Vl.OOl(UP{$810, Wellsl$B$6:$0$19,12)0 {$Dl0- $Fl0)"3+Vl.OOKUP($810,Welsl$8$6:$0$19,12)0 {$D10-

• VLOOICUP($810,Wellsl$B$6:$0$1 • VLOOICUP{$B10,Wellsl$8$6:$0$1 $F10)"2• VLOOKUP{$810,Welsl$11$6:$0$19,13)0 ($D10- $F10)"2• VI.OOtcUP{$810,Wells1$B$6:$0$19,13) 0 {$DlO-

9,7H$Dl0-$F10) 9,9)-($Dl0-$Fl0) $FlO)tVLOOKUP($1110,Welsl$8$6:$0$19,14)1"0.3048).3) $FlO)• YLOOKUP($1110,Wels1$8$6:$0$19,14))"0.l04B),3) 

• ROUND(VLOOICUP($811,Welsl$B$6:$0$19,7)-{$D11- • ROUND(VLOOl(UP{$B11,Wellsl$B$6:$0$19,9)-{$D11-

$Fll+(VLOOKUP($B11,Wels1$8$6:$0$19,11)0 ($D11- $FU t(YLOOKUP{$B11,Welsl$8$6:$0$19,11)"($D11-
$F11)•3tVLOOKUP{$811,Wellsl$B$6:$0$19,12)0 ($Dl1- $F11)"3+VLOOKUP($B11,Wells1$B$6:$0$19,12)"($D11-

• VLOOICUP($B11, Wells 1$8$6:$0$1 • VLOOICUP($B11,Wellsl$8$6:$0$1 $F11)•2+Vl.OOKUP($811,Wellsl$B$6:$0$19,13)0 ($011- SF11)"2+VLOOKUP($B11, Wellsl$B$6:$0$19,13)"($D11-

9,7)-C$DU-$Fl1) 9,9)-($011-SFll) $Fll)+YLOOKUP{$1111,Welsl$8$6:S0$19,14))0 0.3048),3) $Fll)•YLODKUP{$Bll,Welsl$8$6:$0$19,14))"0.304B),3) 

• ROUND(VLOOICUP{$812, Wels1$B$6:$0$19, 7)-($012- sROUND(VLOOl(UP{$812,Welsl$B$6:$0$19,9)-{$D12-
$F12+(VLOOKUP{$812,Wellst$B$6:$0$19,11)0 ($DU- $F12• (YLOOKUP{SB12,Wells1$8$6:$0$19,11)0 ($D12-

$F12)"3•VLODKUP{$812,Wells1$8$6:$0$19,12)0 ($D12- $F12)"3+VLODKUP($B12,Wellsl$8$6:$0$19,U)0 ($D12-

=VLOOICUP($812,Wells1$8$6:$0$1 • VLDOKUP{$812,Wellsl$B$6:$0$1 $F12)•2• VLODKUP($812,Wellsl$B$6:$0$19,13)0 ($D12- $F12)"2+VLOOKUP($B12,WeUsl$B$6:$0$19,13)0 ($D12-

9,7)-C$D12-$F12) 9,9)-($D12-$Fl2) $F12)+YLOOKUP($B12,Wellsl$8$6:$0$19,14))0 0.3048).3) $F12)+YLOOKUP($B12,Wellsl$8$6:$0$19,14)J•0.3048),3) 

• ROUND(VLOOKUP{$813,Wellsl$B$6:$0$19,7)-{$DU- •ROUND(VLOOKUP($B13,Welsl$B$6:$0$19,9)-{$D13-

$F'U+{VLOOKUP{$813,Wells1$8$6:S0$19,11)0 ($D13- $F13t(YLOOKUP($B13,Wellsl$B$6:$0$19,11)0 ($D13-

$F13)•3• VLODICUP($813,Wells!$B$6:$0$19,12)0 ($D13- $F13)"3• VLOOKUP{$B13,Wellsl$B$6:$0$19,12)"($D13-

=VLOOKUP($B13,Wells1$B$6:$0$1 • VLOOKUP($B13,Wellsl$B$6:$0$1 $Fl3)"2+VLODKUP{$B13,Wellsl$B$6:$0$J9,13)"($Dl3- $F13)"2• VLOOKUP{$B13,WeUsl$B$6:$0$19,13)•($D13-

9,7)-C$D13-$F 13) 9,9)-{$D13-$Fl3) $F13)• YLOOKUP($B13,Wells1$8$6:$0$19,14))•0.3048).3) $FU)+YLOOKUP{$B13,Wellsl$8$6:$0$19,l•ll•0.3048),3) 

• ROUND(VL00ICUP($81•,Welsl$B$6:$0$19,7)-{$D14- =ROUND(VLOOKUP($B1•,Wellsl$B$6:$0$19,9)-{$D1•-

$Fl••(YLODKUP($Bl•,Wellsl$8$6:S0$19,11)0 ($Dl•- $Fl4• (YLOOKUP($B14,Wellst$8$6:$0$19,ll)•(SD14-

$f1•)•3• VLODKUP($814,Welsl$8$6:$0$19,U)0 ($D14- $Fl4)"3• VLOOKUP($814,Wellsl$B$6:$0$19,U)0 ($D14-

=VLOOKUP($B14,Wellsl$B$6:$0$1 • VLOOICUP($B14,Wellsl$8$6:$0$1 $F1•)•2•VLODKUP($814,Wellsl$B$6:$0$19,13)0 ($D14- $Fl4)"2• VLODKUP($814,Wellsl$B$6:$0$19,13)"($D14-

9,7)-C$Dl4-$F 14) 9,9)-{$D14-$fl4) $F14J+YLOOKUP($B14,Wellsl$B$6:$0$19,.14))•o.3048),3) $Fl4)• VLOOKUP{$814,Wellsl$8$6:$0$19,14JJ•0.304B),3J 

• ROUND(VLOOICUP($81S, Wells!S8$6:$0$19, 7)-($015- •ROUND(VLOOKUP($81S,Wellsl$B$6:$0$19,9)-{$Dl 5-

$F1S• (YLOOKUP{$B1S,Wellsl$8$6:$0$19,11)0 ($D15- $FlS+(YLODKUP{$BlS,Wells1$8$6:$0$19,11)0 ($D15- . 

$F1S)•3•VLODKUP($81S,Wellsl$8$6:$0$19,U)0 ($D15- $F1S)"3+VLOOKUP($81S,Wellsl$B$6:$0$19,UJ0 ($D15-

=VLOOKUP($B1S,Wells1$B$6:$0$1 • VLOOKUP($B15,Wellsl$8$6:$0$1 $F15)•2•VLODKUP($815,Wellsl$8$6:$0$19,13)0 ($D15- $FlS)"2tVLODKUP($81S,Wells1$B$6:$0$19,13)0 ($D15-

9,7)-{$D1S-$F1SI 9,9)-1$015-SF 151 $f1SJ•YLOOKUP($B15,Wellsl$8$6:$0$19,14))0 0.304B),3) $F1SJ• YLOOKUP($B15,Wellst$8$6:$0$19,14))•0.3048),3) 

• ROUND(VLOOICUP{$816,Wellsl$B$6:$0$19.7)-($D16- • ROUND(VLOOKUP($B16,Wellsl$B$6:$0$19,9)-{$Dl6-

$f16+{YLOOKUP{$B16,Wellsl$8$6:$0$19,ll)0 ($016- $Fl6+(YLOOICUP($Bl6,Wells1$8$6:$0$19,11)0 ($D16-

$f16)•3• VLODICUP($816,Wellsl$B$6:$0$19,U)0 ($016- $Fl6)"3+VLODICUP($B16,Weltsl$B$6:$0$19,U)0 ($D16-
=VLOOICUP($B16,Wellsl$B$6:$0$1 =VLOOKUP($B16,Wellsl$B$6:$0$1 $f16)•2+VLODICUP($B16,Wellsl$B$6:$0$19,13)0 ($D16- $F16)"2• VLOOICUP($816,Weltsl$B$6:$D$19,13)"($D16-

9,7)-C$Dl6-$Fl6) 9,9)-($D16-$Fl6) $F16)+VLOOICUP{$816,Wellsl$8$6:S0$19,14))•0.304B).3) $Fl6)• YLOOKUP($B16,Wells1$8$6:$0$19,14))0 0.304B),3) 

• ROUND(VLOOKUP{$B17,Welsl$B$6:$0$19,7)-($D17- =ROUND(VLOOKUP($B17,Wels1$B$6:$0$19,9)-{$D17-

$f17+(VLOOKUP($B17,Wellsl$8$6:$0$19,11)0 ($017- $F17+(VLOOKUP($B17,Wells1$8$6:$0$19,11)0 ($D17-
$F17)•3• VLOOKUP($817,Wells1$B$6:$0$19,U)0 ($D17- $F17)"3+VLOOKUP($817,Wellsl$8$6:$0$19,12)0 {$D17-

: VLOOKUP($B17,Wellsl$B$6:$0$1 sVLOOKUP($B17,Wellsl$B$6:$0$1 $f17)A2• VLODICUP($817,Wellsl$B$6:$0$19,13)0 ($D17- $F17)"2+VLOOICUP($B17,Wellsl$8$6:$0$19,l3)0 {$D17-

9,7)-C$Dl7-$Fl7) 9,9)-($017-$Fl7) $f17)•VLOOKUP($B17,Wellsl$8$6:$0$19,14))•o.3041J,3) SF17)+VLOOKUP($B17,Wellsl$8$6:$0$19,14))0 D.304B),3) 

• ROUND(VLOOICUP{$B1B,Weltsl$B$6:$0$19,7H$D1B- ; ROUND(VLOOKUP($111B,Wellsl$B$6:$0$19,9)-{$D1B-
$f18+(VLOOKUP($B1B,Wellsl$8$6:$0$19,11)"($Dl8- $Fia•(YLOOKUP($BlB,Wellsl$8$6:$0$19,11)"($D1B-

$Fl8)•3• VLOOICUP($B1B,Wellsl$B$6:$0$19,12)0 ($D1B- $FlB)"3+VLOOKUP($BlB,Wellsl$8$6:$0$19,U)"($D1B-

: VLOOICUP($B1B, Wells 1$8$6:$0$1 • VLDOKUP($818, Wellsl$B$6:$0$1 $F18)•2+VLOOICUP($B1B,Wells1$B$6:$0$19,13)"($D111- $F18)"2+VLOOICUP($B1B,Wellsl$B$6:$0$19,13)0 ($D1B-

9,7)-C$DlB-$FlB) 9,9)-{$DlB-$FlB) $F1B)+VLOOKUP($818,Wellsl$8$6:S0$19,14))"0.3048),3) $F1B)+VLOOKUP($B18,Wellsl$8$6:$0$19,14))"0.304B),3) 

• ROUND(VLOOKUP($819,Wells1$B$6:$0$19,7H$Dl9- zROUND(VLDOICUP($B19,Wellsl$B$6:$0$19,9)-{$D19-

$F19+(YLOOICUP($B19,Wellsl$8$6:$0$19,11)"($Dl9- $F19• (YLODICUP($819,Wellsl$8$6:$0$19,11)"($D19-

$f19)•3• VLOOICUP($819,Wellsl$B$6:$0$19,12)"($D19- $F19)•3• VLOOICUP($819,Wl!Usl$8$6:$0$19,12)0 ($D19-

s\lLOOICUP($819,Wells!SB$6:S0$1 • VLOOICUP($B19,Wells1$8$6:$0S1 $f 19)•2• VLOOICUP($819, Wells1$B$6:$0$19,13)•($D19- $F19)"2+VLOOICUP($B19,Wl!UslSB$6:$0$19,13)0 ($D19-

9,7)-{$019-$Fl9) 9,9H$Dl9-$F19) $f19)+VLOOKUP($B19,Wells1$8$6:$0$19,14))"0.3048),3) $Fl9)• YLODKUP($B19,Wellsl$8$6:$0$19,14))0 0.304B),3) 

20 llaflll! (m): • MAX(Gl0:G19)-MIN{G10:Gl9) • MAX(H10:H19}-MIN(H10:H19) =MAX(110:119)-MIN(110:119) • MAX(J10-J19}-MIN(J10-J19l 

21 Gradient Mapllude (m/m): 

22 Direction (utmuth): 
23 11"2: 

24 p-Vlllue: 
25 Statlstlcaly SIRnlflcant?: 

Figure C-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 with Formulas Displayed 
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A 8 C D E F G H I J K 
1 :IIIO bltANl "-linldlMtEvalliallon5itud1 I 
2 UWMA-1 Hydraulic HNd Cllculations and Trend-Surface Analysis Results Potential outlier reained 
3 Outlier,___. 
4 Tffl-Mil!f~ I 
5 

6 
7 

Measured Depth MP 
Hyd~ulic Hud (m NAVD88) - - Wei~ 

Memuremont MP-RP Gyro CorTectian -RPlaGyro -RP. Gyro 8 
9 - DatelaTlme (PST) toW..- (m) Dae.. NoConectlons -RP Only 

Only Con-ec:tion Con'KtionlaBP 
10 299-E28-U 9/1/21XYS 16:00 89.995 TOPP 0 .010 122.U6 122.11 122.138 122.131 122.130 
11 299-E28-27 9/1/21XYS 15:10 86.37E TOPP 0.005 122.102 122.09, 122.139 122.129 122.128 

u 299-£32-5 9/1/21XYS 13:06 86.902 TOPP 0.005 122.116 122.1011 122.137 122.129 122.129 

13 299-£32-6 9/1/21XYS 13:22 82.34S TOPP 0 .005 122.103 122.l~ 122.118 122.123 122.123 

14 299-£32-8 9/1/21XYS 13:31 75.711 TOPP 0 .005 122.084 122.Ull'l 122.124 122.129 122.U7 

15 299-83-28 9/1/21XYS 15:25 8L441 TOPP 0 .013 122.107 122.12( 122.113 122.126 122.126 

16 299-03-339 9/1/21XYS 14:51 so.- TOPP 0.005 122.128 122.13( 122.134 122.136 122.133 

17 299-£33-34 9/1/21XYS 13:54 n.023 TOPP 0.005 122.115 122.123 122.121 122.129 122.123 
18 299-£33-38 9/1/21XYS 14:U 7L577 TOPP 0.005 122.057 122.0S.. 122.133 122. llll 122.129 

19 699-49-57A 9/1/2IXYS 12:44 47.615 TOPP 0.010 122.116 122.118 122.116 122.118 122.115 
20 llanp (m): 0.071 0.076 0.026 0.018 0.018 - - 1.36(-0§ 7.68£-4116 21 Gradient Mllriltude (rn/m): 2.24HIS L45E--OS 8 .60Hl6 - -E. - OirKtiDn (uimulh): 39 S3 350 3U 332 

23 R"2: 0.12 0.04 0 .47 0 .67 0.76 - - 0.8673 24 p-Yllur. 0.6292 0.1079 0.0202 0.0068 - -25 Sutlstlcally SilJ!ific.ant?: No No No Yl!S Yl!S 
26 

27 

28 
29 

Measutadllepth 
Hydtaulic Hud (m NAV088) - - Well~ ~ -RPlaGyro 30 

~ .. Time (PST) toW- (m) 
MP MP-RP 

No Corrections -RPOnly 
Gyro CorTectian NllwRP, Gyro 

31 - Only Con-ec:tion Com,ction & BP 
32 299-£28-18 9/12/2005 10:21) 89.999 TOPP 0 .010 122.122 122.115 122.134 122.127 122.127 

33 299-£28-27 9/U/2005 12:15 86.382 TOPP 0.005 122.096 122.Dllli 122.133 122.123 122.123 

34 299-£32-5 9/U/2005 11:45 86.909 TOPP 0.005 122.109 122.10 122.130 122.122 122.122 
35 299-£32-6 9/12/2005 11:35 82.354 TOPP 0.005 122.098 122.103 122.113 122.11.8 122.119 

36 29'H32-8 9/U/2005 11:15 75.715 TOPP 0.005 122.080 122.1185 122.121) 122.125 122.126 
37 299-£33-28 9/U/2005 12.-00 8U44 TOPP 0.013 122.104 122.11 122.110 122.123 122.124 

38 299-£33-339 9/12/2005 10:40 80.9U TOPP 0 .005 122.uo 122.12.1 122.126 122.128 122.129 

39 299-£33-34 9/11/2005 lL-OS n.029 TOPP 0 .005 122.109 122.11 lll.115 122.123 122.122 

40 299-83-38 9/U/2005 10-.SS 7L5M TOPP 0.005 122_oo;,o 122.04 122.126 122.123 lll.124 

41 69!M9-57A 9/11/2005 9:45 47.623 TOPP 0.010 122.1118 122.110 lll.108 122.110 122.112 

42 llanp(m): o.on 0.075 0 .026 0.018 0.017 - - Gradient MlpllCude (rn/m): LliOE-05 8.24E--Oli 43 2.49HIS L63E--OS 7.~ - -44 D1A!ct1on (IUlmulh): 39 51 357 329 323 - - 0.67 45 R"2: 0.15 0.05 0.5!1 0 .69 
46 - p-Yllur. 0.5578 0 .8245 0.0450 0.0174 0.0212 - - Sbtistlcallv Sit,\ific.ant?: 47 No No y.,. Yes Yes 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 
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B C D E F G H I J K 
51 

~edDepth 
Hydraulic Head (m NAV088l 

t-- Measurement 
52 Well Name 

Date & Tme (PST) to Water (ml 
MP MP-RP 

No Corrections New RP Only 
Gyro Correction NewRP&Gyro New RP, Gyro Correction 

53 Only Correction & BP Adjustment 

54 299-[28-18 10/ll/200S 13:18 90.002 TOPP 0.010 122.119 122.112 ill.131 122.124 122.124 

55 299-[28-27 10/11/2005 12:53 86.384 TOPP o.oos 122.094 122.084 122.131 122.121 122.121 
S6 299-E32-5 10/11/2005 12:10 86.912 TOPP 0.005 122.106 122.098 122.127 122.119 122.119 
57 299-E32-6 10/ll/200S 12:18 82.355 TOPP o.oos 122.097 122.102 122.112 122.117 122.117 
S8 299-E32-8 10/11/2005 12:29 75.720 TOPP o.oos 122.075 122.080 122.115 ill.120 122.121 
59 299-03-28 10/ll/200S 12:46 81.448 TOPP 0.013 122.100 122.113 122.106 122.119 122.120 
60 299-03-339 10/ll/200S 13:00 80.921 TOPP 0.005 122.111 122.113 122.117 122.119 122.120 
61 299-[33-34 10/11/2005 12:39 72.034 TOPP 0.005 122.104 122.112 122.110 122.118 122.117 
62 299-[33-38 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 Rance(m): 0.073 0.070 0.025 0.016 0.014 

t--

65 Gr~ient Magnitude (m/m): 2.81E-OS l .96E-OS 1.74[-05 8.02[-06 7.16E-06 -66 Direction (azimuth): 44 56 9 3S6 356 -
67 R"2: 0.19 0.08 O.S6 0.78 0.78 ,__ 
68 p-Value: 0.4703 0.7328 O.OS63 0.0047 0.0051 -
69 Statistically Significant?: No No No Yes Yes 
70 
71 
n 

E.. Measurement MRsuredDepth 
Hydraulic Head (m NAV0881 

74 Well Name MP MP-RP Gyro Correction NewRP&Gyro New RP, Gyro Correction 
75 

Date & Tune (PSn to Water (ml No Corrections New RP Only 
Only Correction & BP Adjustment 

76 299-E28-18 10/ 25/2005 B:S8 90.010 TOPP 0.010 122.111 122.104 122.123 122.116 122.116 
77 299-E28-27 10/25/2005 9:35 86.391 TOPP 0.005 122.087 122.077 122.124 122.114 122.113 
78 299-E32-S 10/25/2005 11:10 86.916 TOPP 0.005 122.102 122.094 122.123 122.llS 122.115 
79 299-[32-6 10/25/2005 11:00 82.361 TOPP o.oos 122.091 122.096 ill.106 122.111 122.110 

80 299-02-8 10/25/2005 10:46 75.723 TOPP 0.005 122.072 122.077 122.112 122.117 122.115 
81 299-E33-28 10/2S/200S 10:09 81.452 TOPP 0.013 122.096 122.109 122.102 122.115 122.114 
82 299-03-339 10/25/2005 9:16 80.921 TOPP 0 .005 122.111 122.113 122.117 122.119 122.117 
83 299-E33-34 10/25/200S 10:34 72.036 TOPP 0.005 122.102 122.110 122.108 122.116 122.113 

84 299-E33-38 10/25/2005 10:22 71.591 TOPP 0.005 122.043 122.040 122.119 122.116 122.114 
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 -
~ Gradient Magnitude (m/m): 2.33[-0S 1.48[-05 l .41E-05 6.38[ -06 7.86E-06 
88 Direction (azimuth): 43 58 357 320 339 -
~ R"2: 0.14 0.05 0.52 0.55 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-1 2-0086, 
CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT 

EVALUATION STUDY FOR PAGE 85 OF 258 
REV. 0 

THE 200 EAST AREA UNCONFINED AQUIFER 

8 C D E F G H I J K 
gs 

Measurement Measi,ed Depth 
Hydraulic Head (m NAVD88) ---96 Well Name 

Date & Time (PST) toWater(m) 
MP MP-RP 

No Corrections New RP Only 
Gyro Correction NewRP&Gyro New RP, Gyro Correction 

97 Only Correction & BP Adjustment 

98 299-E28-18 11/23/2005 13:40 90.014 TOPP 0.010 122.107 122.100 122.119 122.112 122.111 

99 299-E28-27 11/23/200S 14:4S 86.398 TOPP 0.005 122.080 122.070 122.117 122.107 122.106 

100 299-E32-S 11/23/2005 lS:11 86.92S TOPP 0.005 122.093 122.08S 122.114 122.106 122.106 

101 299-[32-6 11/23/2005 lS:22 82.369 TOPP 0.OOS 122.083 122.088 122.098 122.103 122.102 

102 299-E32-8 11/23/2005 lS:41 7S.732 TOPP 0.OOS 122.063 122.068 122.103 122.108 122.106 

103 299-[33-28 11/23/200S lS:00 81.461 TOPP 0.013 122.087 122.100 122.093 122.106 122.l0S 

104 299-[33-339 11/23/200S 14:33 80.929 TOPP 0.OOS 122.103 122.lOS 122.109 122.111 122.109 

105 299-E33-34 11/23/2005 lS:48 72.044 TOPP 0.OOS 122.094 122.102 122.100 122.108 122.lOS 

106 299-E33-38 11/23/2005 14:lS 71.601 TOPP 0.005 122.033 122.030 122.109 122.106 122.104 
107 699-49-S7A 11/23/2005 13:03 47.636 TOPP 0.010 122.09S 122.097 122.09S 122.097 122.094 

108 Range(m): 0.074 0.07S 0.026 0.0lS 0.017 - Gradient Magnitude (m/m): 109 2.S2E-OS 1.67E-OS 1.SSE-OS 6.92[-06 8.48£-06 

uo Direction (azimuth): 43 S6 2 336 348 -
111 R"2: 0.lS 0.06 0.54 0.69 0.79 -
112 p-Value: 0.S729 0.8130 0.0670 0.0168 0.0042 

113 Statistically Significant?: No No No Yes Yes 

114 

llS 
116 
117 

Measurement MeaSIM'ed Depth 
Hydraulic Head (m NAVD88) ---118 Well Name MP MP-RP Gyro Correction NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) No Corrections New RP Only 

119 Only Correction & BP Adjustment 

120 299-E28-18 12/29/2005 9:41 90.023 TOPP 0.010 122.098 122.091 122.110 122.103 122.102 

121 299-E28-27 12/29/2005 10:13 86.407 TOPP o.oos 122.071 122.061 122.108 122.098 122.099 

122 299-E32-S 12/29/200S 11:21 86.932 TOPP 0.OOS 122.086 122.078 122.107 122.099 122.099 

123 299-E32-6 12/29/2005 11:09 82.377 TOPP o.oos 122.07S 122.080 122.090 122.09S 122.097 

124 299-E32-8 12/29/2005 10:S9 7S.739 TOPP o.oos 122.056 122.061 122.096 122.101 122.103 
12S 299-E33-28 12/29/2005 10:24 81.472 TOPP 0.013 122.076 122.089 122.082 122.09S 122.097 

126 299-E33-339 12/29/200S 9:S8 80.942 TOPP 0.OOS 122.090 122.092 122.096 122.098 122.103 

127 299-E33-34 12/29/200S 10:46 72.060 TOPP o.oos 122.078 122.086 122.084 122.092 122.093 

128 299-E33-38 12/29/200S 10:37 71.612 TOPP 0.OOS 122.022 122.019 122.098 122.09S 122.099 

129 699-49-S7A 12/29/200S 9:30 47.647 TOPP 0.010 122.084 122.086 122.084 122.086 122.093 

130 Range(m): 0.076 0.073 0.028 0.017 0.010 -131 Gradient Magnitude (m/m): 3.13E-OS 2.29E-OS l.98E-OS l.0lE-OS 4.91E-06 -132 Direction (azimuth): 4S S6 16 13 3S3 ---133 R"2: 0.23 0.12 o.ss 0.70 0.40 ---134 p-Vafue: 0.397S 0.6Sl8 0.0621 0.0143 0.1718 ---13S Statistically Si1mificant?: No No No Yes No 

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 

B C D E F G H I J K 
139 

Measurement Measured Depth 
Hydr;iulic Head (m NAV088) 

140 Well Name MP MP-RP Gyro Correction NewRP&Gyro New RP. Gyro Correction 
f-- Date & rme (PST) toWater(m) No Corrections New RP Only 
141 Only Correction & 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 2/2/200611:40 86.417 TOPP 0.005 122.061 122.051 122.098 122-088 122.088 
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-E32-6 2/2/2006 12:58 82.388 TOPP 0.005 122.064 122.069 122.079 122.084 122.085 
146 299-E32-8 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 0.013 122.068 122.081 122.074 122.087 122.087 
148 299-E33-339 2/2/2006 11:23 80.953 TOPP 0.005 122.079 122.081 122.085 122-087 122.089 
149 299-[33-34 2/2/200612:30 n.069 TOPP 0.005 122.069 122.077 122.075 122.083 122.086 

l15C 299-E33-38 2/2/200611:00 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 
152 Range (m): 0.071 0.070 0.029 0.019 0.014 
153 
>--

Gradient Magnitude (m/m): 2.85E-OS 1.96£-05 l.BBE-05 9 .66E-06 6.48E-06 

~ Direction (azimuth): 40 so 5 350 341 
155 R"2: 0.22 0.09 0.62 0.72 0.62 
>--
156 p-Value: 0.4255 0.7238 0.0339 0.0109 0.0330 
f--

157 Statistically Sienificant?: No No Yes Yes Yes 
151! 
159 
160 
161 Measurement Measured Depth 

Hvdmllic Head (m NAV088) 
f--

162 Well Name 
Date & Time (PST) toWam(m) 

MP MP-RP 
No Corrections New RP Only 

Gyro Correction NewRP&Gyro New RP. Gyro Correction 

163 Only Correction & BP Adjustment 
164 299-£28-18 3/8/2006 13:27 90.038 TOPP 0.010 122.083 122.076 122.095 122-088 122.086 
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 0.005 122.065 122.057 122-086 122-078 122.0 78 
167 299-E32-6 3/8/2006 14:34 82.400 TOPP 0.005 122.052 122.057 122.067 122-0 72 122.070 
168 299-E32-8 3/8/200614:26 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 
170 299-E33-339 3/8/2006 13:43 80.955 TOPP 0.005 122.077 122.079 122.083 122-085 122.080 
171 299-E33-34 3/8/2006 14:12 72.073 TOPP 0.005 122.065 122.073 122.071 122.079 122.069 
172 299-E33-38 3/8/2006 15:14 71.629 TOPP 0.005 122.005 122.002 122.081 122.078 122.078 
173 699-49-57A 3/8/2006 12:43 47.663 TOPP 0.010 122.068 122-070 122.068 122.070 122.065 
174 Range(m): 0.078 0.077 0.033 0.018 0.021 -
175 Gradient Magnitude (m/m): 2.52[-05 1.64£-05 1.61[-05 7.78E-06 1.05£-05 -
176 Direction (azimuth): 41 53 359 332 348 -
177 R"2: 0.14 0.05 0.47 0.53 0.70 -178 p-Value: 0.5978 0.8294 0.1087 0.0703 0.0147 -
179 Statistically Significant?: No No No No 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 

B C D E F G H I J K 
183 

Measurement Measured Depth 
Hydraulic Head (m NAV088) -

184 Well Name 
Date & Time (PST) t oWater(m) 

MP MP-RP 
No Corrections New RP Only 

Gyro Correction NewRP&Gyro New RP, Gyro Correction 

185 Only COrrection & BP Adjustment 

186 299-£28-18 6/8/2006 12:13 90.043 TOPP 0.010 122.078 122.071 122.090 122.083 122.082 
187 299-£28-27 6/8/2006 12:52 86.428 TOPP 0.005 122.050 122.040 122.087 122.077 122.077 
1111! 299-E32-S 6/8/2006 13:51 86.953 TOPP 0.005 122.065 122.057 122.086 122.078 122.078 

189 299-02-6 6/8/2006 13:38 82.398 TOPP 0.005 122.054 122.059 122.069 122.074 122.074 
190 299-E32-8 6/8/2006 14:00 75.762 TOPP 0.005 122.033 122.038 122.073 122.078 122.077 
191 299-E33-28 6/8/2006 13:20 81.491 TOPP 0.013 122.057 122.070 122.063 122.076 122.076 
192 299-03-339 6/8/2006 12:30 80.960 TOPP 0.005 122.072 122.074 122.078 122.080 122.081 
193 299-E33-34 . 6/8/2006 14:14 72.076 TOPP 0.005 122.062 122.070 122.068 122.076 122.074 
194 299-£33-38 6/8/2006 14:31 71.629 TOPP 0.005 122.005 122.002 122.081 122.078 122.078 
195 699-49-57A 6/8/2006 11:36 47.672 TOPP 0.010 122.059 122.061 122.059 122.061 122.062 
196 - Range(m): 0.073 0.072 0.031 0.022 0.020 
197 Gradient Magnitude (m/m): 2.86[-0S l .9SE-OS 1.9SE-OS 1.05E-OS l.OlE-05 -198 Direction (azimuth): 38 47 3 347 344 -199 R"2: 0.21 0.08 0.63 0.74 0.80 
200 ,-- p-Value: 0 .4420 0.7376 0.0316 0.0085 0.0038 
201 Statistically Significant?: No No Yes Yes Yes 
202 
203 
204 
205 

Measurement Measured Depth 
Hydraulic Head (m NAV088) 

206 Well Name MP MP-RP Gyro Correction NewRP&Gyro New RP, Gyro Correction 

207 
Date & Time (PST) toWater (m) No Corrections New RP Only 

Only Correction & BP Adjustment 
208 299-E28-18 1/25/2007 15:57 90.064 TOPP 0.010 122.057 122.050 122.069 122.062 122.062 
209 299-[ 28-27 NM NM NM NM NM NM NM NM NM 

210 299-02-5 1/25/2007 16:59 86.974 TOPP 0.005 122.044 122.036 122.065 122.057 122.057 
211 299-02-6 1/25/2007 16:49 82.419 TOPP 0.005 122.033 122.038 122.048 122.053 122.052 
212 299-[32-8 1/25/2007 16:39 75. 783 TOPP 0.005 122.012 122.017 122.052 122.057 122.056 
213 299-[33-28 NM NM NM NM NM NM NM NM NM 
214 299-[33-339 1/25/2007 16:08 80.980 TOPP 0.005 122.052 122.054 122.058 122.060 122.058 
215 299-[33-34 1/2S/2007 16:31 72.094 TOPP 0.00S 122.044 122.052 122.0SO 122.058 122.058 
216 299-03-38 1/25/2007 16:21 71.6SO TOPP 0.005 121.984 121.981 122.060 122.057 122.055 
217 699-49-S7A l/2S/2007 15:37 47.685 TOPP 0.010 122.046 122.048 122.046 122.048 122.045 
218 Ranse(m): 0.073 0.073 0.023 0.014 0.017 ,--
219 Gradient Magnitude (m/m): 2.68[-0S ,-- 2.00E-05 1.44[-0S 7.27E-06 8.73[-06 
220 Direction (azimuth): 41 S2 356 336 348 

m R"2: 0.16 0.09 0.70 0.81 0.76 -222 p-Value: 0.6393 0.7910 0 .0494 0.0149 0.0269 

223 Statistically Significant?: No No Yes Yes Yes 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.} 
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M N 0 p Q R 5 
4 Fourteen-Well Networl< 
5 
6 
7 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name MP-RP NewRP&Gyro New RP, Gyro Correction 8 MP - Date & Time (PST) toWater(m) 
9 Correction & BP Adjustment 

10 299-E28-1 6/16/2008 11:30 87.862 TOC 0.000 121.995 121.984 
11 299-E28-17 6/16/200812:57 94.728 TOC 0.000 121.992 121.990 
12 299-E28-18 6/16/2008 11:45 90.145 TOPP 0.010 121.981 121.980 
13 299-E28-27 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-E32-6 6/16/2008 12:05 82.496 TOPP 0.005 121.976 121.975 
16 299-E32-8 6/16/2008 12:10 75.858 TOPP 0.005 121.982 121.981 
17 299-E33-28 6/16/2008 12:24 81.591 TOPP 0.013 121.976 121.975 
18 299-EH-339 6/16/200812:49 81.057 TOPP 0.005 121.983 121.981 
19 299-E33-34 6/16/2008 12:15 72.168 TOPP 0.005 121.984 121.981 
20 299-E33-38 6/16/200812:43 71.726 TOPP 0.005 121.981 121.980 
21 699-49-55A 6/16/2008 13:30 40.884 TOPP 0.004 121.995 121.992 
22 699-49-57A 6/16/2008 13:17 47.756 TOPP 0.010 121.977 121.974 
23 699-50-56 6/16/200814:10 47.111 TOPP 0.009 121.965 121.961 
24 Range (m): 0.030 0.031 
25 Gradient Magnitude (m/m): 8.SOE-06 5.91E-06 
26 Direction (azimuth): 287 309 -27 RA2: 0.38 0.31 -28 p-Value: 0.0744 0.1321 -29 Statistically Significant?: No No 

30 

31 
32 
33 

Measured Depth 
Hydraulic Head (m NAVD88) 

34 Well Name 
Measurement 

MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) to Water (m) 
35 Correction & BP Adjustment 

36 299-E28-1 7/21/2008 8:41 87.893 TOC 0.000 121.964 121.972 
37 299-E28-17 7/21/2008 8:12 94.777 TOPP 0.010 121.953 121.955 
38 299-E28-18 7/21/2008 8:22 90.146 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-E32-5 7/21/20089:31 87.057 TOPP 0.005 121.974 121.974 
41 299-E32-6 7/21/2008 9:36 82.504 TOPP 0.005 121.968 121.967 
42 299-E32-8 7/21/2008 9:43 75.865 TOPP 0.005 121.975 121.975 
43 299-E33-28 7/21/2008 8:5 7 81.598 TOPP 0.013 121.969 121.969 
44 299-E33-339 7/21/2008 9:05 81.070 TOPP 0.005 121.970 121.971 
45 299-E33-34 7/21/2008 9:51 72.185 TOPP 0.005 121.967 121.966 
46 299-E33-38 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 

~ Range (m): 0.027 0.025 
51 Gradient Magnitude (m/m): 1.27E-06 1.35E-06 -52 Direction (azimuth): 97 264 -53 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.) 
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M N 0 p a R s 
59 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name 60 
Date & Time (PST) toWater(m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction 

61 Correction & BP Adjustment 

62 299-E21H 8/29/2008 9:47 87.882 TOC 0.000 121.975 121.957 
63 299-£28-17 8/29/2008 9 :37 94.754 TOC 0.000 121.966 121.964 
64 299-E28-18 8/29/2008 10:32 90.164 TOPP 0.010 121.962 121.961 
65 299-E28-27 8/29/2008 11:10 86.540 TOPP 0.005 121.965 121.964 

66 299-E32-5 8/29/2008 10:24 87.063 TOPP 0.005 121.968 121.968 
67 299-E32-6 8/29/2008 10:19 82.508 TOPP 0.005 121.964 121.964 

68 299-£32-8 8/29/2008 W:14 75.868 TOPP 0.005 121.972 121.970 
69 299-£33-28 8/29/200811:05 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 10:09 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 
73 699-49-55A 8/29/2008 10:52 40.887 TOC 0.000 121.988 121.985 
74 699-49-57A 8/29/2008 10:43 47.758 TOPP 0.010 121.975 121.971 

75 699-50-56 8/29/2008 W :57 47.080 TOC 0.000 121.987 121.980 
76 Ra,.e(m): 0.026 0.028 -77 Gradient Magnitude (m/m): l .32E-05 9.13E-06 
78 Direction (azimuth): 213 187 -
79 R"2: 0.64 0 .68 -
80 p-Value: 0.0036 0.0018 -
81 Statistically Significant?: Yes Yes 

82 

83 
84 

85 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -
Well Name 86 MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 

87 Correction & BP Adjustment 
88 299-E28-l 9/11/2008 9:40 87.914 TOPP 0.013 121.956 121.963 

89 299-E28-17 9/11/2008 9:12 94.785 TOPP 0.010 121.945 121.944 

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-£32-5 9/11/2008 11:17 87.063 TOPP 0.005 121.968 121.968 
93 299-£32-6 9/11/2008 11:23 82.507 TOPP 0.005 121.965 121.965 

94 299-E32-8 9/11/200811:31 75.868 TOPP 0.005 121.972 121.972 
95 299-£33-28 9/11/2008 10:58 81.598 TOPP 0 .013 121.969 121.970 

96 299-E33-339 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-E33-38 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 Magnilllde (m/m): 9.30E-06 l.0lE-05 -104 - Direction (azimuth): 156 180 

105 R"2: 
I-

0.73 0.69 
106 p-Value: 0.0008 0 .0017 
I-

107 Statistically Significant?: Yes Yes 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p a R s 
111 

Measurement Measured Depth 
Hydraulic Head (m NAV088) - Well Name 112 MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Tlme (PST) toWater(ml 

113 Correction & BP Adjustment 

114 299-E28·1 10/23/2008 12:44 87.889 TOPP 0.013 121.981 121.975 
115 299-E28-17 10/23/2008 12:54 94.767 TOPP 0.010 121.963 121.965 
116 299-E28-18 10/23/2008 12:50 90.162 TOPP 0.010 121.964 121.965 
117 299-E28-27 10/23/2008 12:32 86.538 TOPP 0.005 121.967 121.966 
118 299-E32-5 10/23/2008 12:06 87.065 TOPP 0.005 121.966 121.966 
119 299-E32-6 10/23/2008 12:10 82.505 TOPP 0.005 121.967 121.966 
120 299-E32·8 10/23/2008 12:05 75.867 TOPP 0.005 121.973 121.972 
121 299-E33-28 10/23/200812:36 81.599 TOPP 0.013 121.968 121.967 
122 299-E33-339 10/23/2008 12:26 81.075 TOPP 0.005 121.965 121.961 
123 299-E33-34 10/23/200812:18 72.183 TOPP 0.005 121.969 121.966 
124 299-E33-38 10/23/2008 12:22 71.735 TOPP 0.005 121.972 121.968 
125 699-49-55A 10/23/2008 11:54 40.888 TOC 0.000 121.987 121.982 
126 699-49-57A 10/23/2008 12:00 47.761 TOPP 0.010 121.972 121.969 
127 699-50-56 10/23/2008 11:50 47.102 TOPP 0.009 121.974 121.971 
128 Range(m): 0.024 0.021 -
129 - Gradient Magnitude (m/m): l.llE-05 5.86E-06 
130 Direction (azimuth): 226 218 -
~ R"2: 0.45 0 .27 
132 p-Value: 0.0376 0.1803 
133 Statistically Significant?: Yes No 
134 
135 
136 
137 

Measurement Measured Depth 
Hydraulic Head (m NAV088) - Well Name NewRP&Gyro 138 

Date & Time (PST) to Water(m) 
MP MP-RP New RP, Gyro Correction -139 Correction & BP Adjustment 

140 299-E28-l 11/26/200810:38 87.901 TOPP 0.013 121.969 121.985 
141 299-E28-17 11/26/2008 10:48 94.798 TOPP 0.010 121.932 121.932 
142 299-E28-18 11/26/2008 9:52 90.173 TOPP 0.010 121.953 121.952 
143 299-E28-27 11/26/2008 10:09 86.551 TOPP 0.005 121.954 121.954 
144 299-E32-5 11/26/2008 9:40 87.081 TOPP 0.005 121.950 121.950 
145 299-E32-6 11/26/2008 9:35 82.522 TOPP 0.005 121.950 121.951 
146 299-E32-8 11/26/2008 9:28 75.884 TOPP 0.005 121.956 121.957 
147 299-E33-28 11/26/200810:17 81.614 TOPP 0.013 121.953 121.953 
148 299-E33-339 11/26/2008 8:48 81.091 TOPP 0.005 121.949 121.952 
149 299-E33-34 11/26/2008 9:18 72.201 TOPP 0.005 121.951 121.954 
150 299-E33-38 11/26/2008 8:59 71.752 TOPP 0.005 121.955 121.956 
151 699-49-55A 11/26/2008 11:04 40.910 TOC 0.000 121.965 121.969 
152 699-49-57A 11/26/2008 11:20 47.778 TOPP 0.010 121.955 121.960 
153 699-50-56 11/26/200811:36 47.118 TOPP 0.009 121.958 121.954 
154 Rqe{m): 0.037 0.053 - Gradient Magnitude (m/m): 155 1.13E-05 1.59E-05 -156 Direction (azimuth): 225 237 -157 R"2: 0.31 0.24 -
158 p-Value: 0.1268 0.2152 -
159 Statistically Significant?: No No 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p Q R s 
163 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name NewRP&Gyro 164 
Date & Time (PSTI toWater(m) 

MP MP-RP New RP, Gyro Correction 
165 Correction & BP Adjustment 
166 299-E28·1 12/23/2008 9:39 87.942 TOPP 0.013 121.928 Ul.941 
167 299-E28-17 12/23/2008 9:29 94.810 TOPP 0.010 121.920 121.921 
168 299·E28-18 12/23/2008 9:19 90.187 TOPP 0.010 121.939 121.938 
169 299-E28-27 12/23/2008 8:58 86.566 TOPP 0.005 121.939 121.939 
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 0.005 121.942 121.941 
172 299·E32-8 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-E33-339 NM NM TOPP 0.005 NM I NM 
175 299-E33-34 12/23/2008 8:48 72.249 TOPP 0.005 121.903 121.906 
176 299-E33·38 12/23/2008 9:53 71.763 TOPP 0.005 121.944 1 121.944 
1n 699-49-55A 12/23/2008 10:03 40.920 TOC 0.000 121.955 121.957 
178 699-49-57A 12/23/2008 10:10 47.798 TOPP 0.010 121.935 121.937 
179 699-50-56 12/23/2008 10:20 47.142 TOPP 0.009 121.934 121.936 
180 Range(m): 0.052 0.051 -
181 Gradient Magnitude {m/m): 5.70E-06 7.65E-06 -
182 Direction (azimuth): 160 210 -
183 R"2: 0.24 0.25 -
184 p-Value: 0.2892 0.2794 -
185 Statistically Signiricant ?: No No 
186 
187 
188 
189 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

NewRP&Gyro 190 Well Name 
Date & nme (PSTI toWater (mJ 

MP MP-RP New RP, Gyro Correction -
191 Correction & BP Adjustment 
192 299-E28·1 1/12/2009 10:06 87.936 TOPP 0.013 121.934 121.940 
193 299-E28·17 1/12/2009 10:13 94.802 TOPP 0.010 121.928 121.928 
194 299-E28-18 1/12/2009 10:21 90.183 TOPP 0.010 121.943 121.943 
195 299-E28-27 1/12/2009 10:33 86.563 TOPP 0.005 121.942 121.943 
196 299-E32-5 1/12/2009 9:16 87.092 TOPP 0.005 121.939 121.939 
197 299-E32-6 1/12/2009 9:24 82.534 TOPP 0.005 121.938 121.940 
198 299-E32-8 1/12/2009 9:31 75.895 TOPP 0.005 121.945 121.946 
199 299-E33-28 1/12/2009 10:39 81.626 TOPP 0.013 121.941 121.942 
200 299-E33-339 1/12/2009 9:58 81.101 TOPP 0.005 121.939 121.940 
201 299-E33-34 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 0.005 121.941 121.943 
203 699-49-55A 1/12/2009 9:02 40.925 TOC 0 .000 121.950 121.960 
204 699-49-57A 1/12/2009 9:08 47.796 TOPP 0.010 121.937 121.941 
205 699-50-56 1/12/2009 8:56 47.149 TOPP 0.009 121.927 121.928 

206 Ra111e(m): 0.023 0.032 ,__ 
Gradient Magnitude (m/m): 207 8.86E-07 4.llE-06 ,__ 

Direction (azimuth): 208 130 219 -~ R"2: 0.01 0.06 
210 p-Value : 0.9450 0.7099 
211 Statistically s1an1ricant?: No No 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p Q R s 
215 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) ,_____ 

~ Well Name 
Date & Time (PSTI to Water (m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction 
217 Correction & BP Adjustment 
218 299-E28-l 2/23/2fm 10:27 87.978 TOPP 0.013 121.892 Ul.883 
219 299-£28-17 2/23/2fm U:01 94.799 TOPP 0.010 121.931 121.930 
220 299-£28-18 2/23/2fm 11:50 90.198 TOPP 0.010 121.928 121.927 
221 299-£28-27 2/23/2fm 11:16 86.582 TOPP 0.005 121.923 Ul.922 

222 299-E32-5 2/23/2fm 11:41 87.114 TOPP 0.005 121.917 121.917 
223 299-E32-6 2/23/2fm 11:25 82.549 TOPP 0.005 121.923 121.921 
224 299-E32-8 2/23/2fm 11:34 75.911 TOPP 0.005 121.929 121.927 
225 299-£33-28 2/23/2fm 11:10 81.642 TOPP 0.013 121.925 121.924 
226 299-£33-339 2/23/2fm 10:15 81.113 TOPP 0.005 121.927 121.925 
227 299-E33-34 2/23/Zfm 10:55 72.223 TOPP 0.005 121.929 121.926 

228 299-E33-38 2/23/2fm 10:46 11.n8 TOPP 0.005 121.929 121.926 
229 699-49-55A 2/23/2fm U :40 40.928 TOC 0.000 121.947 121.941 
230 699-49-57A 2/23/2fm U :12 47.806 TOPP 0.010 121.927 121.923 
231 699-50-56 2/23/2fm U :30 47.156 TOPP o.rm 121.920 121.914 
232 Range(m): 0.055 0.058 
233 - Gradient Magnitude (m/m): 9.88E-06 7.50E-06 
234 Din!ction (aiimuth): 247 263 -
235 R"2: 0.22 0.18 
236 p-Value: 0.2966 0.3812 -
237 Statistically SiRnificant?: No No 
238 
239 
240 
241 

Measurement Measured Depth 
Hydraulic Head (m NAV088) -242 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PSTI to Water(m) 

243 Correction & BP Adjustment 
244 299-E28-1 3/24/2009 7:43 87.957 TOPP 0.013 121.913 121.917 
245 299-£28-17 3/24/2fm 7:54 94.822 TOPP 0.010 121.908 121.907 
246 299·E28-18 3/24/2009 7:48 90.212 TOPP 0.010 121.914 121.915 
247 299-£28-27 3/24/2009 7:33 86.593 TOPP 0.005 121.912 121.913 
248 299-E32-5 3/24/2009 7:06 87.115 TOPP 0.005 121.916 121.916 
249 299-E32-6 3/24/2009 7:10 82.558 TOPP 0.005 121.914 121.916 
250 299-E32-8 3/24/2009 7:13 75.923 TOPP 0.005 121.917 121.919 
251 299-£33-28 3/24/2009 7:37 81.652 TOPP 0.013 121.915 121.917 
252 299-E33-339 3/24/2009 7:26 81.124 TOPP 0.005 121.916 121.917 
253 299-E33-34 3/24/2009 7:16 72.239 TOPP 0.005 121.913 121.915 

254 299-E33-38 3/24/2009 7:21 71.799 TOPP 0.005 121.908 121.912 
255 699-49-55A 3/24/2009 6:56 40.949 TOC 0.000 121.926 121.933 

256 699-49-57A 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 Ul.903 
258 Range(m): 0.022 0.030 -259 Gradient Magnitude (m/m): 6.34E-07 2.53£-06 
-
260 Direction (azimuth): 106 224 -
261 R"2: 0.00 0.03 -
262 p-Value: 0.9738 0.8659 -
263 Statistically Slanificant?: No No 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p Q R s 
267 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) .___ 

268 Well Name 
Date & nme (PST) toWater(m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction 

269 Correction & BP Adjustment 

270 299-E28·1 4/13/2009 8:35 87.951 TOPP 0 .013 121.919 121.921 
271 299-E28•17 4/13/2009 8:44 94.819 TOPP 0.010 121.911 121.910 

272 299·E28·18 4/13/2009 8:51 90.207 TOPP 0.010 121.919 121.918 
273 299-E28-27 4/13/2009 9:01 86.581 TOPP 0.005 121.924 121.924 

274 299-E32-5 4/13/2009 7:48 87.118 TOPP 0.005 121.913 121.913 
275 299-E32-6 4/13/2009 7:56 82.557 TOPP 0.005 121.915 121.916 

276 299-E32·8 4/13/2009 8 :05 75.917 TOPP 0.005 121.923 121.924 
277 299-E33-28 4/13/2009 9:07 81.647 TOPP 0.013 121.920 121.920 

278 299·E33-339 4/13/2009 8:28 81.120 TOPP 0.005 121.920 121.921 

279 299-E33-34 4/13/2009 8:11 72.237 TOPP 0.005 121.915 121.917 

280 299·E33-38 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 0.000 121.923 121.927 

282 699-49-57A 4/13/2009 7:38 47.824 TOPP 0.010 121.909 121.912 

283 699-50-56 4/13/2009 7:13 47.180 TOPP 0.009 121.896 121.897 
284 Range(m): 0.015 0.015 -
285 Gradient Magnitude (m/m): 4.72E-06 4.83E-06 -
286 Direction (azimuth): 316 289 -
287 R"2: 0.21 0.14 -
288 p-Value: 0.2708 0.4408 -
289 Statistically Significant?: No No 

290 
291 
292 

293 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 

294 Well Name MP MP-RP New RP &Gyro New RP, Gyro Correction 

295 
Date & Time (PST) toWater(mJ 

Correction & BP Adjustment 
296 299·E28·1 5/28/2009 7:22 87.940 TOPP 0.013 121.930 121.939 

297 299-E28·17 5/28/2009 6:55 94.810 TOPP 0.010 121.920 121.921 

298 299-E28·18 5/28/2009 7:06 90.196 TOPP 0.010 121.930 121.931 
299 299-E28-27 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-E32·6 5/28/2009 8:30 82.547 TOPP 0.005 121.925 121.925 

302 299-E32·8 5/28/2009 8:20 75.991 TOPP 0.005 121.849 121.850 
303 299-E33-28 5/28/2009 7:52 81.636 TOPP 0.013 121.931 121.931 

304 299-E33-339 5/28/2009 7:33 81.107 TOPP 0.005 121.933 121.934 
305 299·E33·34 5/28/2009 8:10 72.226 TOPP 0.005 121.926 121.928 

306 299-E33·38 5/28/2009 7:44 11.n5 TOPP 0.005 121.932 121.932 
307 699-49-55A 5/28/2009 8:57 40.938 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(mJ: 0.088 0.090 .___ 
311 Gradient Magnitude (m/m): 8.23E·06 l.07E-05 
~ 

312 .___ Direction (azimuth): 310 300 

313 R"2: 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.) 
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M N 0 p a R s 
319 

Measurement Measured Depth 
Hydraufic Head (m NAVD88) 

f--

~ Well Name 
Date & Time (PST) to Water{m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction 
321 Correction & BP Adjustment 
322 299·E28-1 7/17/200910:49 87.888 TOPP 0.013 121.982 121.985 
323 299·E28·17 7/17/2009 10:41 94.761 TOPP 0.010 121.969 121.968 
324 299·E28-18 7/17/200910:33 90.149 TOPP 0.010 121.9n 121.976 
325 299·E28-27 7/17/2009 10:09 86.532 TOPP 0.005 121.973 121.973 
326 299·E32·5 7/17/20099:50 87.066 TOPP 0.005 121.965 121.965 
327 299-E32-6 7/17/20099:42 82.520 TOPP 0.005 121.952 121.952 
328 299-E32·8 7/17/2009 9:31 75.872 TOPP 0.005 121.968 121.969 
329 299·E33·28 7/17/2009 10:04 81.593 TOPP 0.013 121.974 121.974 
330 299-E33-339 7/17/200910:24 81.062 TOPP 0.005 121.978 121.979 
331 299·E33-34 7/17/2009 7:29 72.186 TOPP 0.005 121.966 121.969 
332 299·E33-38 NM NM TOPP 0.005 NM NM 
333 699-49·55A 7/17/2009 6:44 40.911 TOC 0.000 121.964 121.967 
334 699-49-57A 7/17/2009 7:12 47.783 TOPP 0.010 121.950 121.953 
335 699-50-56 7/17/2009 6:52 47.172 TOPP 0.009 121.904 121.906 
336 Rqe(m): 0.078 0.079 -
337 Gradient Magnitude (m/m): l.97E-05 1.89E-05 -
338 Direction !azimuth): 335 326 -
~ R"2: 0.58 0.54 
340 - p-Value: 0.0127 0.0198 
341 Statistical Iv SiRnificant ?: Yes Yes 
342 
343 
344 
345 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

f--

346 MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) to Water(m) 
347 Correction & BP Adjustment 
348 299·E28·1 9/21/2009 9:35 87.933 TOPP 0.013 121.937 121.947 
349 299-E28-17 9/21/2009 9:45 94.796 TOPP 0.010 121.934 121.931 
350 299-E28-18 9/21/2009 9:49 90.181 TOPP 0.010 121.945 121.944 
351 299-E28·27 9/21/2009 8:51 86.582 TOPP 0.005 121.923 121.924 
352 299·E32·5 9/21/2009 8:27 87.092 TOPP 0.005 121.939 121.939 
353 299-E32·6 9/21/2009 8:22 82.532 TOPP 0.005 121.940 121.942 
354 299-E32-8 9/21/2009 8:18 75.897 TOPP 0.005 121.943 121.946 
355 299-E33-28 9/21/2009 8:43 81.622 TOPP 0.013 121.945 121.947 
356 299-E33-339 9/21/2009 9:11 81.098 TOPP 0.005 121.942 121.946 
357 299-E33·34 9/21/2009 8:13 72.215 TOPP 0.005 121.937 121.942 
358 299·E33-38 9/21/2009 9:03 71.766 TOPP 0.005 121.941 121.947 
359 699-49-55A 9/21/2009 7:35 40.934 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 lazirnuth): 8 262 -
365 R"2: 0.10 0.06 -
366 p-Value: 0.5734 0.7241 -
367 Statistically Significant?: No No 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p a R s 
371 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

372 Well Name 
Date & Time (PST) toWater(m) 

MP MP-RP NewRP &Gyro New RP, Gyro Co"ection -
373 Co"ection & BP Adjustment 
374 299-£28-1 10/27/2009 7:49 87.971 TOPP 0.013 121.899 121.918 
375 299-£28-17 10/27/2009 7:00 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 
377 299-£28-27 10/27/2009 8:42 86.586 TOPP 0.005 121.919 121.919 
378 299·E32·5 10/27/2009 8:26 87.114 TOPP 0.005 121.917 121.917 
379 299-E3Hi 10/27/2009 8:21 82.553 TOPP 0.005 121.919 121.919 
380 299-E32·8 10/27/2009 8:15 75.917 TOPP 0.005 121.923 121.924 
381 299-E33-28 10/27/2009 8:36 81.645 TOPP 0.013 121.922 121.921 

382 299-E33-339 10/27/2009 7:55 81.125 TOPP 0.005 121.915 121.918 
383 299-E33-34 10/27/2009 8:10 72.223 TOPP 0.005 121.929 121.931 

384 299-£33-38 10/27/2009 8:02 71.784 TOPP 0.005 121.9231 121.921 
385 699-49-55A 10/27/200910:22 41.500 TOC 0.000 121.375 121.377 
386 699-49·57A 10/27/200910:14 47.816 TOPP 0.010 121.9171 121.920 

387 699-50-56 10/27/200910:30 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 -
390 Direction (azimuth): 100 176 -
~ R"2: 0.10 0.01 
392 p-Value: 0.5781 0.9437 -
393 Statistically Significant?: No No 
394 

395 
396 
397 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -398 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & lime (PSTl toWater(m) 

399 Correction & BP Adjustment 
400 299-£28-1 11/12/2009 8:43 87.958 TOPP 0 .013 121.912 121.915 
401 299-£28-17 11/12/2009 8 :52 94.830 TOPP 0.010 121.900 121.902 

402 299-£28-18 11/12/2009 9 :21 90.212 TOPP 0.010 121.914 121.915 
403 299-£28-27 11/12/2009 10:08 86.587 TOPP 0.005 121.918 121.918 

404 299-£32-5 11/12/2009 9 :33 87.115 TOPP 0.005 121.916 121.916 
405 299-£32-6 11/12/2009 9:37 82.559 TOPP 0.005 121.913 121.912 

406 299-£32-8 11/12/2009 9 :41 75.921 TOPP 0.005 121.919 121.918 
407 299-£33-28 11/12/200910:12 81.650 TOPP 0.013 121.917 121.916 
408 299-£33-339 11/12/2009 9:57 81.123 TOPP 0.005 121.917 121.916 
409 299-£33-34 11/12/2009 9 :45 72.238 TOPP 0.005 121.914 121.914 
410 299-£33-38 11/12/2009 9 :52 71.786 TOPP 0.005 121.921 121.919 
411 699-49-55A 11/12/20098:19 40.944 TOC 0.000 121.931 121.928 
412 699-49-57A 11/12/2009 8:25 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): 3.47E-06 3.46E-06 -
416 Direction (azimuth): 259 276 -
417 R"2: 0.02 0.04 -
418 p-Value: 0.8933 0.7905 -
419 Statistically Significant?: No No 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p Q R s 
423 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) - Well Name MP-RP NewRP &Gyro New RP, Gyro Correction 424 

Date & Time (PST) toWater(m) 
MP -425 Correction & BP Adjustment 

426 299-E28-1 1/21/2010 10:21 87.994 TOPP 0.013 121.876 121.888 
427 299-E28-17 1/21/2010 10:01 94.958 TOT 0.100 121.862 121.866 
428 299-E28-18 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 0.005 121.880 121.880 
430 299·E32-5 1/21/2010 8:43 87.153 TOPP 0.005 121.878 121.878 
431 299-E32-6 1/21/2010 8:51 82.592 TOPP 0.005 121.880 121.879 
432 299-E32-8 1/21/2010 9:13 75.957 TOPP 0.005 121.883 121.883 
433 299-E33·28 1/21/2010 9:28 81.684 TOPP 0.013 121.883 121.881 
434 299-E33-339 1/21/2010 10:31 81.155 TOC 0.000 121.880 121.880 
435 299-E33-34 1/21/2010 9:22 72.272 TOPP 0 .005 121.880 121.879 
436 299-E33-38 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 47.85,4 TOPP 0.010 121.879 121.876 
439 699-50-56 1/21/2010 8:25 47.218 TOC 0.000 121.849 121.853 
440 - Range(m): 0.057 0.049 
441 Gradient Magnitude (m/m): l.07E-05 l .17E-05 
442 Direction (azimuth): 243 258 -443 R"2: 0.07 0.14 -444 p-Value: 0.6749 0.4252 -445 Statistically Significant?: No No 
446 
447 
448 
449 

Measurement Measured Depth 
HydrauHc Head (m NAVD88) - Well Name NewRP&Gyro 450 MP MP-RP New RP, Gyro Correction - Date & Time (PST) toWater(m) 

451 Correction & BP Adjustment 
452 299-E28-1 5/23/2010 7:30 88.032 TOPP 0.013 121.838 121.851 
453 299-E28-17 5/23/2010 7:18 94.898 TOPP 0.010 121.832 121.832 
454 299-E28·18 5/23/2010 7:59 90.277 TOPP 0.010 121.849 121.848 
455 299-E28-27 5/23/2010 8:48 86.659 TOPP 0.005 121.846 121.846 
456 299-E32-5 5/23/2010 8:13 87.187 TOPP 0.005 121.844 121.844 
457 299-E32-6 5/23/2010 8:20 82.628 TOPP 0.005 121.844 121.844 
458 299-E32-8 5/23/2010 8:27 75.992 TOPP 0 .005 121.848 121.849 
459 299-E33-28 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-E33-34 5/23/2010 8:34 72.307 TOPP 0.005 121.845 121.846 
462 299-E33-38 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): 6.29E·06 7.63E-06 -468 Direction (azimuth): 358 318 -469 R"2: 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.) 
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M N 0 p Q R 5 
475 

Measurement Measured Depth 
Hydraulic Head (m NAV088) 

476 Well Name 
Date & Time (PST} toWater(m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction -4n Correction & BP Adjustment 

478 299-E28-l 6/'10/2010 13:05 88.008 TOPP 0.013 121.862 Ul.860 
479 299-E28-17 6/'10/2010 13:14 94.874 TOPP 0.010 121.856 Ul.852 
480 299-E28·18 NM NM TOPP 0.010 NM NM 
481 299-E28-27 6/'10/2010 13:40 86.647 TOPP 0.005 121.858 Ul.858 
482 299-E32·5 6/3()/2010 U:26 87.178 TOPP 0.005 121.853 Ul.853 
483 299-E32-6 6/'10/2010 U :30 82.626 TOPP 0.005 121.846 121.847 

484 299-E32·8 6/30/2010 U :36 75.990 TOPP 0.005 121.850 121.850 
485 299-E33-28 6/ 30/2010 13:44 81.712 TOPP 0.013 121.855 Ul.856 

486 299-E33·339 6/'10/2010 U:53 81.181 TOC 0.000 121.854 121.856 
487 299-E33-34 6/'30/ 2010 U:41 72.302 TOPP 0.005 121.850 121.850 

488 299-E33-38 6/'30/ 2010 12:46 71.856 TOPP 0.005 121.851 121.854 
489 699-49-55A 6/30/2010 U :17 41.022 TOC 0.000 121.853 Ul.859 

490 699-49-57A 6/30/ 2010 U:07 47.896 TOPP 0.010 121.837 121.840 

491 699-50-56 6/30/2010 U:12 47.275 TOC 0.000 121.792 Ul.789 
492 Ra111e(m): 0.070 0.071 -
493 Gradient Magnitude (m/m): l .81E-OS l.62E-05 -
494 Direction (azimuth): 353 348 -
495 RAZ: 0.54 0.41 -
496 p-Value: 0.0212 0.0693 -497 Statistically Significant?: Yes No 
498 
499 
500 

501 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -502 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 
503 Correction & BP Adjustment 
504 299-E28-1 7/13/ 2010 8:20 88.015 TOPP 0.013 121.855 121.876 

505 299-E28-17 7/13/ 2010 8:10 94.899 TOPP 0.010 121.831 121.830 

506 299-E28-18 NM NM TOPP 0.010 NM NM 
507 299-E28-27 7/ 13/2010 9 :19 86.652 TOPP 0.005 121.853 121.853 

508 299-E32-5 7/13/2010 10:36 87.181 TOPP 0.005 121.850 121.850 

509 299-E32·6 7/13/2010 10:41 82.624 TOPP 0.005 121.848 Ul.849 

510 299·E32-8 7/ 13/ 201010:46 75.990 TOPP 0.005 121.850 121.852 
511 299-E33-28 7/13/2010 9:14 81.701 TOPP 0.013 121.866 121.868 

512 299-E33-339 7/13/ 2010 8:42 81.182 TOC 0.000 121.853 121.857 
513 299-E33-34 7/13/ 2010 9:06 72.308 TOPP 0.005 121.844 121.847 

514 299-E33·38 7/13/ 2010 8:58 71.858 TOPP 0.005 121.849 121.853 
515 699-49-55A 7/13/ 201010:10 41.025 TOC 0.000 121.850 121.857 

516 699-49-57A 7/13/201010:17 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 Ul.799 

518 Ra111e (m): 0.068 o.on -519 Gradient Magnitude (m/ m): l.OZE-05 l .17E-05 -
520 Direction (azimuth): 357 312 -
521 R"'2 : 0.20 0.21 -
522 p-Value: 0.3377 0.3140 -523 Statistically Significant?: No No 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p a R s 
527 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) ,__ 

Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction 528 
Date & Tlme (PST} toWater(m) ,__ 

529 Correction & BP Adjustment 

530 299-E28-1 9/15/2010 10:42 88.018 TOPP 0.013 121.852 121.843 
531 299-E28-17 9/15/2010 11:02 94.882 TOPP 0.010 121.848 121.846 

532 299-E28-18 NM NM TOPP 0.010 NM NM 

533 299·E28-27 9/15/2010 10:18 86.659 TOPP 0.005 121.846 121.845 

534 299-E32-5 9/15/2010 9:45 87.195 TOPP 0.005 121.836 121.836 
535 299-E32-6 9/15/2010 9:51 82.633 TOPP 0.005 121.839 121.838 

536 299-E32-8 9/15/2010 9:58 75.993 TOPP 0.005 121.847 121.846 
537 299-E33-28 9/15/2010 10:13 81.724 TOPP 0.013 121.843 121.843 

538 299-EB-339 9/15/2010 10:32 81.191 TOC 0.000 121.844 121.843 
539 299-E33-34 9/15/2010 10:04 72.306 TOPP 0.005 121.846 121.844 
540 299-E33-38 9/15/2010 10:25 71.863 TOPP 0.005 121.844 121.843 
541 699-49-55A 9/15/201011:18 41.026 TOC 0.000 121.849 121.848 

542 699-49-57A 9/15/2010 11:12 47.894 TOPP 0.010 121.839 121.838 

543 699-50-56 9/15/2010 11:23 47.258 TOPP 0.009 121.818 121.813 
544 Rqe(m): 0.034 0.035 

545 Gradient Magnitude (m/m): 7.62E-06 6.66E-06 ,__ 
546 ,__ Direction {azimuth): 315 338 
547 R"2: 0.42 0.31 ,__ 
548 p-Value: 0.0646 0.1524 ,__ 
549 Statistically Significant?: No No 
550 
551 
552 
553 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) ,-

Well Name 554 MP MP-RP NewRP&Gyro New RP, Gyro Correction ,__ Date & nme (PST} toWater(m) 
555 Correction & BP Adjustment 
556 299-E28-1 1/4/2011 9:56 88.026 TOPP 0.013 121.844 121.845 

557 299-E28-17 1/4/20119:41 94.882 TOC 0.000 121.838 121.839 

558 299-E28-18 1/4/2011 9:48 90.267 TOPP 0.010 121.859 121.860 
559 299-E28-27 1/4/201110:51 86.655 TOPP 0.005 121.850 121.850 

560 299-E32-5 1/4/201110:38 87.184 TOPP 0.005 121.847 121.847 
561 299-E32-6 1/4/201110:32 82.624 TOPP 0.005 121.848 121.848 
562 299-E32-8 1/4/2011 10:25 75.990 TOPP 0 .005 121.850 121.850 
563 299-E33-28 1/4/201110:45 81.719 TOPP 0.013 121.848 121.848 
564 299-E33-339 1/4/201110:04 81.187 TOPP 0.005 121.853 121.853 
565 299-E33-34 1/4/201110:20 72.302 TOPP 0.005 121.850 121.852 

566 299-E33-38 1/4/201110:14 71.854 TOPP 0.005 121.853 121.853 
567 699-49-55A 1/4/2011 9:23 41.026 TOC 0 .000 121.849 121.854 

568 699-49-57A 1/4/2011 9:28 47.899 TOPP 0.010 121.834 121.835 
569 699-50-56 1/4/20119:17 47.275 TOPP 0.009 121.801 121.800 

570 Raflle(m): 0.058 0.060 
571 Gradient Magnitude (m/m): 1.12E-05 1.06E-05 -
572 Direction {azimuth): 2 358 

573 R"2: 0.30 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.) 
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M N 0 p Q R s 
579 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

580 Well Name 
Date & Time (PST) toWater(m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction -581 Correction & BP Adjustment 
582 299-E28·1 2/11/201110:02 88.025 TOPP 0.013 121.845 Ul.838 
583 299·E28-17 2/11/201110:24 94.895 TOPP 0.010 121.835 121.837 
584 299-E28-18 2/11/201110:13 90.285 TOPP 0.010 121.841 121.841 
585 299-E28-27 2/11/2011 9:23 86.675 TOPP 0.005 121.830 121.829 
586 299-E32-5 2/11/20118:42 87.205 TOPP 0.005 121.826 121.826 
587 299-E32-6 2/11/2011 8:53 82.643 TOPP 0.005 121.829 121.829 

588 299-E32-8 2/11/2011 9:01 76.013 TOPP 0.005 121.827 121.826 
589 299-E33-28 2/11/2011 9:15 81.735 TOPP 0.013 121.832 121.831 
590 299-E33-339 2/11/2011 9:50 81.205 TOPP 0.005 121.835 121.833 
591 299-E33-34 2/11/2011 9:08 72.317 TOPP 0.005 121.835 121.832 

592 299-E33-38 2/11/2011 9:34 71.873 TOPP 0.005 121.834 121.831 
593 699-49-55A 2/11/20118:22 41.033 TOC 0.000 121.842 121.837 

594 699-49-57A 2/11/2011 8 :32 47.905 TOPP 0.010 121.828 121.825 
595 699-50-56 2/11/20118:12 47.275 TOC 0.000 121.792 121.791 
596 Range(m): 0.053 0.050 -597 Gradient Magnitude (m/m): 1.12E-05 1.lOE-05 
i--

Direction (azimuth): 598 316 339 
599 R"2: 0.41 0.48 -600 p-Value: 0.0532 0.0288 -601 Statistically Sill.nificant?: No Yes 
602 
603 
604 
605 

Measurement Measured Depth 
Hydraulic Head (m NAV088) - Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction 606 

Date & Time (PST) toWater(m) -607 Correction & BP Adjustment 
608 299-E28-1 3/21/2011 9:33 88.047 TOPP 0.013 121.823 121.825 

609 299-E28-17 3/21/2011 9:40 94.916 TOPP 0.010 121.814 121.817 

610 299·E28-18 3/21/2011 9:44 90.292 TOPP 0.010 121.834 121.834 
611 299-E28-27 3/21/201110:20 86.680 TOPP 0.005 121.825 121.824 
612 299-E32-5 3/21/2011 9:52 87.211 TOPP 0.005 121.820 121.820 
613 299-E32-6 3/21/2011 9:S6 82.656 TOPP 0.005 121.816 121.814 
614 299-E32-8 3/21/2011 10:00 76.019 TOPP 0.005 121.821 121.820 
615 299-E33-28 3/21/201110:25 81.743 TOPP 0.013 121.824 121.822 
616 299-E33-339 3/21/201110:15 81.212 TOPP 0.005 121.828 121.827 
617 299-E33·34 3/21/201110:04 72.331 TOPP 0.005 121.821 121.819 

618 299-E33·38 3/21/201110:10 71.877 TOPP 0.005 121.830 121.827 
619 699-49-55A 3/ 21/2011 7:44 41.034 TOC 0 .000 121.841 121.833 

620 699-49-57A 3/21/2011 7:34 47.914 TOPP 0.010 121.819 121.816 
621 699-50-56 3/21/2011 7:41 47.280 TOC 0.000 121.787 121.790 

622 Range(m): 0.054 0.044 - Gradient Magnitude (m/m): 623 - 7.62E-06 8.07E-06 
624 Direction (azimuth): 296 311 -~ R"2: 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.) 
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M N 0 p a R s 
631 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

~ 

Well Name MP-RP New RP&Gyro 632 MP New RP, Gyro Correction - Date & Time (PSn toWater(m) 
633 Correction & BP Adjustment 
634 299-E28-1 4/25/201111:35 88.034 TOPP 0.013 121.836 121.821 
63S 299-E28-17 4/25/201111:41 94.908 TOPP 0.010 121.822 121.824 
636 299-E28-18 4/2S/201111:48 90.305 TOPP 0.010 121.821 121.823 
637 299-E28-27 4/25/201112:16 86.692 TOPP 0.005 121.813 121.812 
638 299-E32-5 4/25/201112:42 87.218 TOPP 0.005 121.813 121.813 
639 299-E32·6 4/25/201112:36 82.657 TOPP 0.005 121.815 121.813 
640 299-E32-8 4/25/2011 12:28 76.023 TOPP 0.005 121.817 121.814 
641 299-EB-28 4/25/201112:11 81.753 TOPP 0.013 121.814 121.812 
642 299-E33-339 4/25/201111:56 81.220 TOPP 0 .005 121.820 121.817 
643 299-E33-34 4/25/201112:23 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): 1.18E-05 7.34E-06 -650 Direction (azimuth): 275 326 ----651 R"2: 0.36 0 .49 -652 p-Value: 0.1046 0 .0362 -653 Statistically Significant?: No Yes 
654 
655 
656 
657 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

658 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PSn to Water fm) 
659 Correction & BP Adjustment 
660 299-E28-1 5/25/2011 7:28 88.041 TOPP 0.013 121.829 121.810 
661 299-E28-17 5/25/2011 7:38 94.914 TOPP 0.010 121.816 121.814 
662 299-E28-18 5/25/2011 7:46 90.305 TOPP 0.010 121.821 121.821 
663 299-E28-27 S/25/2011 8:20 86.695 TOPP 0.005 121.810 121.809 
664 299-E32-5 5/25/20118:45 87.220 TOPP 0.005 121.811 121.811 
665 299-E32-6 5/25/20118:40 82.663 TOPP 0.005 121.809 121.808 
666 299-E32-8 5/25/20118:35 76.024 TOPP 0.005 121.816 121.814 
667 299-E33-28 5/25/2011 8:14 81.758 TOPP 0.013 121.809 121.809 
668 299-E33-339 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 0.005 121.815 121.812 
670 299-E33-38 5/25/2011 8:05 71.896 TOPP 0.005 121.811 121.810 
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 TOPP 0.010 121.8101 121.806 
673 699-50-56 5/25/2011 9:00 47.226 TOC 0.000 121.841 121.839 
674 Range fm): 0.099 0.100 -
675 Gradient Magnitude (m/m): 5.70E-06 4.67E-06 -
676 Direction (azimuth): 306 18 -
677 R"2: 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.) 
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M N 0 p Q R s 
683 

Measurement Measured Depth 
Hydrauric Head (m NAVD88) 

684 Well Name M P MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PSn toWater(m) 
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-E32-S 6/20/201111:58 87.214 TOPP 0.005 121.817 121.817 
691 299-£32·6 6/20/20118:56 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-£33-28 6/20/201111:07 81.754 TOPP 0.013 121.813 121.813 
694 299-E33-339 6/20/201110:59 81.227 TOPP 0.005 121.813 121.814 
695 299-E33-34 6/20/2011 9:05 72.342 TOPP 0.005 121.810 121.810 
696 299-£33-38 NM NM TOPP 0.005 NM NM 

697 699-49-55A 6/20/2011 8:42 41.053 TOC 0.000 121.822 121.825 
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): 2.32£-06 3.30E-06 -702 Direction {azimuth): 212 191 -703 R"2: 0.06 0.16 -704 p-Value: 0.7300 0.4179 -705 Statistically Si111ificant?: No No 
706 
707 
708 
709 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) - Well Name 710 

Date & Time (PSn toWater(m) 
MP MP-RP NewRP&Gyro New RP, Gyro Correction 

711 Correction & BP Adjustment 
712 299-E28·1 7 /14/201110:44 88.062 TOPP 0.013 121.808 121.806 
713 299-£28-17 NM NM TOPP 0.010 NM NM 

714 299-£28-18 7/14/201110:57 90.311 TOPP 0.010 121.815 121.814 
715 299-£28-27 7/14/201111:50 86.712 TOPP 0.005 121.793 121.793 

716 299-£32-5 7/14/201111:24 87.223 TOPP 0.005 121.808 121.808 
717 299-E32-6 7/14/201111:30 82.668 TOPP 0.005 121.804 121.804 
718 299-£32-8 7/14/201111:36 76.029 TOPP 0.005 121.811 121.811 
719 299-£33-28 7/14/201111:43 81.765 TOPP 0.013 121.802 121.802 
720 299-£33-339 7/14/201111:08 81.233 TOPP 0.005 121.807 121.807 
721 299-£33-34 7/14/20118:03 72.345 TOPP 0.005 121.807 121.807 

722 299-£33-38 7/ 14/20118:11 71.901 TOPP 0.005 121.806 121.807 
723 699-49·55A 7/14/20117:50 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 TOC 0.000 121.829 121.829 
726 Range(m): 0.036 0.036 -727 Gradient Magnitude (m/m): l .OSE-05 l .16E-05 -728 Direction (azimuth): 194 192 
729 R"2: 0.45 0.51 -730 - p-Value: 0.0519 0.0278 
731 Statistically Sianlficant?: No Yes 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p Q R s 
735 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

>---
Well Name MP-RP 736 MP NewRP&Gyro New RP, Gyro Correction 

>--- Date & Time (PSn toWater (m) 
737 Correction & BP Adjustme nt 

738 299-E28-1 NM TOPP 0.013 NM NM 
739 299-E28-17 8/15/201111:14 94.926 TOPP 0.010 121.804 121.804 
740 299-E28-18 8/15/2011 11:06 90.295 TOPP 0.010 121.831 121.830 
741 299-E28-27 NM TOPP 0.005 NM NM 
742 299-E32-5 8/15/2011 9:21 87.205 TOPP 0,005 121.826 121.826 
743 299-E32-6 8/15/2011 9:27 82.646 TOPP 0.005 121.826 121.826 
744 299-E32-8 8/15/20119:33 76.007 TOPP 0.005 121.833 121.834 
745 299-E33-28 NM TOPP 0.013 NM NM 
746 299-E33-339 8/15/201110:47 81.220 TOPP 0.005 121.820 121.822 
747 299-E33-34 8/15/2011 9:39 72.330 TOPP 0.005 121.822 121.824 
748 299-E33-38 8/15/201111:33 71.887 TOPP 0.005 121.820 121.821 
749 699-49-55A 8/15/20118:59 41.034 TOC 0.000 121.841 121.845 
750 699-49-57A NM TOPP 0.010 NM NM 
751 699-50-56 8/15/20118:51 47.199 TOC 0.000 121.868 121.869 
752 Range(m): 0.064 0.065 
753 Gradient Magnitude (m/m): l .98E-05 2.05E-05 
>---
754 Direction (azimuth): 154 161 
>---

~ R"2: 0.75 0.79 
756 p-Value: 0.0076 0.0045 -757 Statistically Silmificant?: Yes Yes 
758 

759 
760 
761 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name NewRP&Gyro 762 MP MP-RP New RP, Gyro Correction - Date & Time (PSn toWater(m) 
763 Correction & BP Adjustment 
764 299-E28-l 8/29/2011 7:56 88.062 TOPP 0.013 121.808 121.815 
765 299-E28-17 8/29/2011 7:40 94.931 TOPP 0.010 121.799 121.802 
766 299-E28-18 8/29/2011 8:06 90.302 TOPP 0.010 121.824 121.825 
767 299-E28-27 8/29/20118:18 86.684 TOPP 0.005 121.821 121.821 
768 299-E32-5 8/29/2011 8:18 87.202 TOPP 0.005 121.829 121.829 
769 299-E32-6 8/29/20118:23 82.644 TOPP 0.005 121.828 121.827 
no 299-E32·8 8/29/2011 8:28 76.006 TOPP 0.005 121.834 121.834 
771 299-£33-28 8/29/2011 8:48 81.742 TOPP 0.013 121.825 121.824 
772 299-E33-339 8/29/2011 9:10 81.218 TOPP 0.005 121.822 121.822 
773 299-E33-34 8/29/2011 8:36 72.325 TOPP 0.005 121.827 121.827 
774 299-E33-38 NM NM TOPP 0.005 NM NM 
775 699-49-55A 8/29/2011 9:38 41.026 TOC 0.000 121.849 121.847 

776 699-49-57A 8/29/2011 9:46 47.870 TOPP 0.010 121.863 121.863 
777 699-50-56 8/29/20119:27 47.181 TOC 0.000 121.886 121.887 
778 Range (m): 0.087 0.085 
>---

Gradient Magnitude (m/m): 779 2.85E-05 2.75E-05 
>---
780 
>---

Direction (azimuth): 171 176 

I!! R"2: 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.) 
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M N 0 p a R s 
787 

Measurement Measured Depth 
Hydraulic Head (m NAVOSS) 

788 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction 
f-- Date & Time (PST) toWater(m) 
789 Correction & BP Adjustment 
790 299-E28-1 11/30/201111:41 88.076 TOPP 0.013 121.794 121.826 
791 299-E28-17 11/30/201111:51 94.932 TOPP 0.010 121.798 121.801 
792 299-E28-18 11/30/201111:58 90.286 TOPP 0.010 121.840 121.840 
793 299-E28-27 11/30/201112:08 86.670 TOPP 0.005 121.835 121.836 
794 299-E32·5 11/30/201111:14 87.190 TOPP 0.005 121.841 121.841 
795 299-E32-6 11/30/201111:19 82.628 TOPP 0.005 121.844 121.845 
796 299-E32-8 11/30/201111:24 75.988 TOPP 0.005 121.852 121.854 
797 299-E33-28 11/30/201112:13 81.728 TOPP 0.013 121.839 121.840 
798 299-E33-339 11/30/2011 11:36 81.211 TOPP 0.005 121.829 121.833 
799 299-E33-34 11/30/201111:30 72.314 TOPP 0.005 121.838 121.844 
800 299-E33-38 ll/30/20118:52 71.870 TOPP 0.005 121.837 121.836 
801 699-49-55A ll/30/201111:00 41.016 TOC 0.000 121.859 121.866 
802 699-49-57A 11/30/201111:06 47.874 TOPP 0 .010 121.859 121.867 
803 699-50-56 11/30/201110:55 47.154 TOC 0.000 121.913 121.916 
804 ,___ Range (m): 0.119 0.115 

Gradient Magnitude (m/m): 805 
~ 

3.38E-05 3.25E-05 
806 Direction (azimuth): 153 171 -807 R"2: 0.82 0.83 -
808 p-Value: 0.0001 0.0001 -
809 Statistically SiRnificant?: Yes Yes 
810 
811 
812 
813 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -814 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 

815 Correction & BP Adjustment 
816 299-E28-1 12/29/201111:38 88.057 TOPP 0.013 121.813 121.826 
817 299-E28·17 NM NM TOPP 0.010 NM NM 
818 299-E28-18 12/29/201112:16 90.288 TOPP 0.010 121.838 121.835 
819 299-E28-27 12/29/201112:33 86.673 TOPP 0.005 121.832 121.831 
820 299-E32·5 12/29/201112:53 87.192 TOPP 0.005 121.839 121.839 
821 299-E32-6 12/29/201113:00 82.631 TOPP 0.005 121.841 121.839 
822 299-E32-8 12/29/201113:08 75.994 TOPP 0.005 121.846 121.846 
823 299-E33-28 12/29/201112:44 81.732 TOPP 0.013 121.835 121.835 
824 299-E33·339 12/29/201113:46 81.213 TOPP 0.005 121.827 121.830 
825 299-E33-34 12/29/2011 13:14 72.312 TOPP 0.005 121.840 121.838 
826 299-E33-38 12/29/201113:41 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 
828 699-49-57A 12/29/20118:19 47.878 TOPP 0.010 121.855 121.857 
829 699-50-56 12/29/20118:0S 47.170 TOC 0.000 121.897 121.900 
830 Range(m): 0.084 0 .074 ,___ 

Gradient Magnitude (m/m): 831 2.71E-05 2.62E-05 
>---
832 Direction (azimuth): 163 172 
>---

~ R"2: 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.) 
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M N 0 p Q R s 
839 

Measurement Measured Depth 
Hydraulic Head (m NAVD881 -

Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction 840 
Date & Time (PST) toWater(m) -

841 Correction & BP Adjustment 

842 299-E28-1 1/25/2012 13:05 88.089 TOPP 0.013 121.781 121.804 
843 299-E28-17 1/25/2012 13:15 94.994 TOPP 0.010 121.736 Ul.735 

844 299-E28-18 1/25/2012 13:22 90.301 TOPP 0.010 121.825 Ul.823 
845 299-E28-27 1/25/2012 13:31 86.689 TOPP 0.005 121.816 121.816 
846 299-E32-5 1/25/2012 12:33 87.201 TOPP 0.005 121.830 121.830 
847 299-E32-6 1/25/2012 U :38 82.864 TOPP 0.005 121.608 Ul.610 

848 299-E32-8 1/25/2012 U:45 76.000 TOPP 0.005 121.840 Ul.842 
849 299-E33-28 1/25/2012 13:36 81.n4 TOPP 0.013 121.793 Ul.795 
850 299-E33-339 1/25/2012 U :56 81.223 TOPP 0.005 121.817 121.821 
851 299-E33-34 1/25/2012 U :50 72.332 TOPP 0.005 121.820 121.824 

852 299-E33-38 1/25/2012 8:44 71.897 TOPP 0.005 121.810 121.811 
853 699-49-55A 1/25/2012 12:17 41.045 TOC 0.000 121.830 121.840 
854 699-49-57A 1/25/2012 12:23 47.899 TOPP 0.010 121.834 Ul.842. 
855 699-50-56 1/25/2012 U :12 47.185 TOC 0.000 121.882 121.880 
856 Range(m): 0.274 0.270 -~ Gradient Magnitude (m/m): 3.06E-05 2.57£-05 
858 Direction (azimuth): 129 144 -859 R"2: 0.67 0.68 -860 p-Yalue: 0.0065 0.0056 -861 Statistically Significant?: Yes Yes 
862 
863 
864 
865 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -866 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 

867 Correction & BP Adjustment 

868 299-E28·1 2/28/2012 U :46 88.038 TOPP 0.013 121.832 Ul.808 
869 299-E28-17 2/28/2012 U:53 94.915 TOPP 0.010 121.815 121.813 
870 299-E28-18 2/28/2012 U :SS 90.303 TOPP 0.010 121.823 121.822 
871 299-E28-27 2/28/2012 13:07 86.687 TOPP 0.005 121.818 Ul.817 

872 299-E32·5 2/28/2012 U:24 87.207 TOPP 0.005 121.824 121.824 
873 299-E32·6 2/28/2012 U:28 82.650 TOPP o.oos 121.822 Ul.822 
874 299-E32-8 2/28/2012 12:32 76.017 TOPP 0.005 121.823 121.822 
875 299-E33-28 2/28/2012 13:10 81.747 TOPP 0.013 121.820 121.819 
876 299-£33-339 2/28/2012 U:40 81.223 TOPP 0.005 121.817 121.814 
877 299-E33-34 2/28/2012 U:35 72.325 TOPP 0.005 121.827 121.821 
878 299-E33-38 2/28/2012 8:22 71.861 TOPP 0.005 121.846 Ul.845 
879 699-49-55A 2/28/2012 U:12 41.028 TOC 0.000 121.847 121.843 
880 699-49-57A 2/28/2012 U :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 - Gradient Magnitude (m/m): 883 2.54E-05 2.04£-05 -884 - Direction (azimuth): 213 196 

~ R"2: 0.63 0.61 
886 p-Yalue: 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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M N 0 p Q R s 
891 

Mea511rement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name 892 
Date & Time (PSTI toWater (m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction 
893 Correction & BP Adjustment 
894 299-E28·1 NM NM TOPP 0.013 NM NM 
895 299-E28-17 4/ 18/2012 10:30 94.940 TOPP 0.010 121.790 121.790 
896 299-E28-18 NM NM TOPP 0.010 NM NM 
897 299-E28-27 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 Ul.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 4/18/201210:17 81.240 TOPP 0.005 121.800 121.799 
903 299-E33-34 4/18/2012 10:11 72.345 TOPP 0.005 121.807 121.806 
904 299-E33-38 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 0.010 121.813 121.812 
907 699-50-56 4/18/2012 9:33 47.230 TOC 0.000 121.837 121.835 
908 Range(m): 0.047 0.045 -
909 Gradient Magnitude (m/m): 1.52E-05 1.43E-05 -
910 Direction (azimuth): 176 172 -
911 R"2: 0.80 0.79 -
912 p-Value: 0.0018 0.0020 -
913 Statistically Significant?: Yes Yes 
914 
915 
916 
917 

Mea5Urement Measured Depth 
Hydraulic Head (m NAVD88) 

918 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST} toWater(m) 
919 Correction & BP Adjustment 
920 299-E28·1 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-E28-18 5/15/2012 8:49 90.323 TOPP 0.010 121.803 121.803 
923 299-E28·27 5/15/2012 9:23 86.698 TOPP 0.005 121.807 121.806 
924 299-E32-5 5/15/2012 9:08 87.222 TOPP 0.005 121.809 121.809 
925 299-E32-6 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-E33-34 5/15/ 2012 9:30 72.345 TOPP 0.005 121.807 121.804 
930 299·E33·38 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 0.010 121.821 121.817 
933 699-50-56 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 -937 R"2: 0.84 0.80 
938 p-Value: 0.0001 0.0003 -939 Statistically Significant?: Yes Yes 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p Q R I s -943 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) ..__ 
944 Well Name MP MP-RP New RP&Gyro New RP, Gyro Correction ..__ Date & Time (PST) toWater(m) 
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 0.005 121.795 121.796 
953 299-£33-28 6/14/2012 8:52 81.775 TOPP 0.013 121.792 121.792 
954 299-E33-339 6/14/2012 8:35 81.246 TOPP 0.005 121.794 121.795 
955 299-E33·34 6/14/2012 7:38 72.361 TOPP 0.005 121.791 121.793 
956 299-E33-38 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 TOC 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 TOC 0.000 121.832 121.830 
960 Range (m): 0.053 0.051 -
961 Gradient Magnitude (m/m): 1.92E-05 2.04£-05 
962 Direction (azimuth): 193 200 ,__ 
963 R"2: 0.81 0.82 ,__ 
964 p-Value: 0.0001 0.0001 ,__ 
965 Statistically SignifKant7: Yes Yes 
966 
967 
968 

~ Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

970 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction ..__ Date & Time (PSn to Water (m) 
971 Correction & BP Adjustment 
972 299-E28-1 7/24/2012 8:55 88.079 TOPP 0.013 121.791 121.789 
973 299-E28-17 7/24/2012 8:39 94.956 TOPP 0.010 121.774 121.773 
974 299-£28-18 7/24/2012 8:30 90.333 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-E32-5 7/24/2012 9:30 87.227 TOPP 0.005 121.804 121.804 
977 299-E32-6 7/24/2012 9:40 82.670 TOPP 0.005 121.802 121.802 
978 299-E32-8 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-£33-339 7/24/2012 9:02 81.243 TOPP 0.005 121.797 121.797 
981 299-[33-34 7/24/2012 11:56 73.354 TOPP 0.005 120.798 120.795 
982 299-E33-38 7/24/201212:07 71.909 TOPP 0 .005 121.798 121.798 
983 699-49-55A 7/24/2012 12:47 41.048 TOC 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 7/24/201212:41 47.196 TOC 0.000 121.871 121.867 
986 Range(m}: 1.073 1.072 -
987 Gradient Magnitude (m/m): 3.0SE-05 2.96E-05 
988 Direction (azimuth): 178 177 
989 R"2: 0 .86 0.88 -
990 p-Value: 0.0001 0.0000 -
991 Statistically SiRnificant ?: Yes Yes 
992 Note for 7/24/2012 measurements - 3 different e -tapes used. 

Figure C-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-1 (cont'd.) 
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M N 0 p Q R s 
995 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name New RP&Gyro 996 
Date & Time (Psn toWater (m) 

MP MP-RP 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·E32·5 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 
1004 299-£32-8 8/16/2012 9:12 76.022 TOPP 0.005 121.818 121.820 
1005 299-£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 3.24£-05 -
1014 Direction (azimuth): 142 151 -
1015 R"2: 0.76 0.75 
1016 p-Yalue: 0.0003 0.0005 -
1017 Statistically Significant?: Yes Yes 
1018 
1019 
1020 
1021 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name 1022 
Date & Time (PST) toWater(m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction -
1023 Correction & BP Adjustment 
1024 299·E28-1 9/12/2012 8:52 88.008 TOPP 0.013 121.862 121.887 
1025 299-£28-17 9/12/2012 9:02 94.952 TOPP 0.010 121.778 121.779 
1026 299-£28-18 9/12/2012 9:10 90.299 TOPP 0.010 121.827 121.827 
1027 299·E28·27 9/12/2012 8:36 86.696 TOPP 0.005 121.809 121.811 
1028 299-£32-5 NM NM TOPP 0.005 NM NM 

1029 299-£32-6 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 81.233 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 9/12/2012 9:25 41.004 TOC 0.000 121.871 121.882 
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 0.000 121.919 121.918 
1038 Range(m): 0.141 0.139 
t---

Gradient Magnitude (m/m): 1039 4.23£-05 4.47£-05 
t---

1040 Direction (azimuth): 170 174 
t---

1041 R"2: 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, 699-37-47 A, 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 C4 = -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 
LL WMA-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 I) 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 
(86 to 016) 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 0.0 I 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 
0.0 I m and the dip direction changed by less than IO 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. 
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A 8 C D E F G H I J IC l M N 0 
1 2GOEaltAIH .__ Gndllnt EvaluMlon SlUdr 
2 IDF/PUREX Well Information (Wells worbheet) 
3 
4 

Wel N•me 
~ CooniNIIH (m NAD83) Old RP Elev (m NAVDII) Mew RP Elev (m NAVD181 GyroConedion Coeffideflb 

MPOesc. MP-RP(m) 
5 East(m) North(m) Source Vailue 5cMc,e V.lue Source Cl C2 0 C4 

6 299-El 7-18 TOPP 0.003 575112.433 135123.586 USACE 220.758 USACE 220.7S9 Fluor 1.31380E-OS -3.60400E-03 3.27420(-(11 ·9.92000E.OO 
7 299-£17-21 TOPP 0.000 574106..801 134893.429 ~ 22S.l00 Roaen US.302 Fluor • l.25000E-OS 3.38850E-(l3 ·US280E-Gl 9.~ 

8 299-£17-22 TOPP 0.007 574&U090 13Sl9S.S37 ~rs 221.AS8 Racers 221.451 Fluor ·:L386l.OE-OS 7.11640(.()3 • 7.07160E-01 2.ll140E.01 

9 299-£17-23 TOPP o.oos 574694.483 134&42.439 ~rs 224.659 Racers 224.656 Fluor 6.68840£-06 . l.94480E.()) 1.84900(-(11 ·S..84820E.OO 
10 29!H17-2S TOPP 0.006 574515.lllS 134&4.s.567 ~ 22S.791 ~n 225.787 Flu« -U4S20E-OS 4.89660E-03 ·5.692SOE-01 2.l2990E+Ol 

u 2!&£2<1-16 TOPP 0.016 S75017.622 135464.364 USACE 220.023 USACE 220.020 Fluot' .... 70860E-OS L29110E.m •l.l8100E+OO ' 3.s9400E+Ol 

12 299-E24-18 TOPP 0.005 S74647.D88 135469.764 USACE 220.349 USA££ 220.349 Fluor 1.672l.OE-OS -4.58690E-03 4.17160£-01 ·L263-.01 

13 2!&£24-21 TOPf> 0.004 574635.761 135698.200 u~ 21&.643 Roprs 21&.645 Fluor 2.ll340E-OS ·6.26130E-G3 5.83190E-01 •l.81000£..01 

14 299-El<l-24 TOPP 0.006 574179.770 135459.300 Fluor 221.217 Fluor 221.220 Fluor •9.J.9650E..()6 2.65730E-03 -2.S74l.OE-Gl &.14000E+OO 

15 299-ElS-36 TOPP 0.004 575403.611 135566.372 USACE 216.735 USACE 216.732 Fluor • l.7S940E-OS 4.63930E.()3 -4.07S80E.()1 U91.10f+Ol 

16 699-37-47A TOPP 0.004 575SS6.970 134893.260 FDNW 219.495 FONW 219.492 Fluor O.OOOOOE.00 O.OOOOOE.00 O.OOOOOE+OO • L00000£-02 I 
17 
18 
19 

20 

21 TOPP= Top ol Pump Plate 

22 TIX•Tapof~ 

23 TOT• Top ol DIKharp Tee 

Figure D-1. Spreadsheet of Well Information for IDF/PUREX (i.e., "Wells" Sheet) 



ECF-200E-12-0086, 
CALCULATIONS IN SUPPORT OF THE LOW 

PAGE 111 OF 
HYDRAULIC GRADIENT EVALUATION STUDY FOR 

REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 
258 

B C D E F G H I J 
4 

+ wen -,,urea uue ... .,._, 
Diference (fl) l"lllll'IJ 

l1Anlh (fl) Deoth lml l'll!r,th (ffl Cl C2 C3 C4 
7 219-E17-18 280 85.344 279.94 -0.06 1.3138E-05 -3.6040£-03 3.2742E-01 -9.9200E+OO 
8 -'\Al 91 .« .,,..,_,.c, -0.U/ 
9 ~ 97.:,;,t, 319.92 -0.08 
10 328 W .Y/44 ;s'Lf_',g_ -0.08 
11 
12 
13 299-E17-18 
14 
lS 0 I 

16 
17 -0.01 I 
18 £.o.02 I 
19 

i y. 1.3138E-0Sx' - 3.6040E-03x2 + 3.27421:--0lx- 9.9:lOOE...OO I 
20 Rt• I.OOOOE..00 
21 &C.0.00 

22 1-0.04 
23 
24 :-0.05 
2S 

!-0.06 26 
27 

.. 
28 J-0.01 
29 

1-0.08 -
30 
31 
32 

.-0.09 
85 90 95 100 105 

33 a so 
IIHandDlplll(~ 

34 
3S I I 
36 I 
37 wen -u,""' uue..-.......... Difference (fl) Filed 

"38 llAnlhffll Deolhlml l'lAnlh tm Cl C2 C3 C4 

39 ZW-E17-Z1 300 91 .44 ,.,.._7~ -0.27 • I _.,,,.,._..,,, 3 . -3.1::u.,...•Ul 9 . -· 
40 320 97.536 319.67 -0.33 
41 340 100.632 339.59 -0.41 
42 359 109.4232 358.48 -0.52 
43 
44 : 
4S 299-E17-21 
46 
47 0 
48 
49 

~-0.1 50 y • -1 .2500E-O&(I + 3.3885E-03ll • 3.1528E-01x ... 9.7834E...OO 
51 .. RI• 1.0000E...00 
52 I 1--02 
53 ' 54 

j-0.3 5S 
56 J 
57 !-0.4 
58 ... 
59 i 

: -0.5 60 
61 i § tiZ I 
63 

, -0.6 
105 110 115 

64 I I 90 
95 100 

65 I 
IINIUNdDlplll(m) 

66 I r I I I I 

Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells 
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8 C 0 E F G H I J ~, 
68 Well 

MISISU'9U _..,ea rruev ......... , 
CMTerence (II) 

....... 
'"ii llanlll ffll °"""' 1ml °"""' lft l Cl C2 C3 C4 

70 299-E17-22 300 91.44 299.91 -0.09 -2.3861E-05 7.1164E-03 -7.0716E-01 2.3314E+01 
71 ;s.!\I 97.o... ;JlV.11 -0.1 
72 ,._ 10'3.'"' ....... ~ ·U.l 
73 ~ 1Uf .~ ~ -l!lj -0.11 
74 
75 
76 299-E17-22 
77 
78 0 
79 
80 -0.02 
81 - I 

82 
1 -0.04 83 y • ·2.3861E-Ol!r' + 7.11&tE-03x' • 7.0716E-01x + 2.3314E..01 I 

84 Al• 1.00DOE..00 I 

85 1 
86 l! -0.06 

87 I 
88 ,-0.08 
89 ........... 90 ! -0.1 91 • • a....-...._ 92 R 93 
94 1 -0.12 90 95 100 105 110 
95 lltacnd Dlptll (lft) 
96 
97 I 
98 I I 
99 WeU ~-"" _,ea I IU8YIJrlJCill Offerance (II) t-ittea IAll!ITICl9nts 

'too l'lAllltl 1111 l'lAnllllml l'lAnllllftl Cl \;;,: l;;J \;4 

101 ~H•ZI .uu !:If .:,.x, 3111.811 -0.11 6. - ·I . 1 .84!:IOE-01 -5. 
102 ..... '""·'"' ""'".DI -0.1:l 
103 360 109.728 359.86 -0.14 
104 364 110.9472 363.86 -0.14 
105 
106 
107 299-E17-23 
108 
109 0 
110 
111 -0.02 
112 £ 
113 £ -0.04 y • 6.6884E-0611" • I.~+ I .8490E-01x • 5.M82E+OO 
114 

l-0.06 Al. 1.0000E..00 
115 
116 

J -0.08 117 
118 
119 J -0.1 .. 120 
121 -0.12 

122 J -0.14 
I I 

123 • • 
124 

1 -0.1& 
125 98 100 102 104 106 108 
126 I 96 

110 112 

127 
llluuNd Dtpdl (In) 

128 I I I I I I 

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 I J 
1Z'!i 

~ Wei 
irue v ......... , 

Difference (II) f"llllft 
l1Anlh ffll llAnlhCml DeDlh ffll Cl C2 C3 C4 

132 2!19-E17-25 320 97.536 318.95 -1 .05 -1.4452E-05 4.8966E-03 -5.6925E-01 2.1299E+01 
133 340 103.632 338.81 -U9 
134 -""J 1U9.7~8 358.7 -1.J 
135 368 112.1664 366.66 -1.34 
136 
137 
138 299-E17-25 
139 
140 0 
141 
142 -0.2 

143 fl 

144 i -o., , -1.4452E--05119 • 4.8966E-03ll2 - 5.81125E-01 x • 2.12911E.01 
145 RI • 1.0000E..ocJ 
146 a-o., 
147 I-a.a 148 
149 i 
150 I -1 .. 
151 I t- -1.2 • 152 

l 1.• • 153 .. 
154 

1-1.6 95 
155 
156 100 105 110 115 
157 0 MNlured DltPlh (m) 
158 
159 
160 I 
161 Wei I IUeYenlCill Difference (II) Filed Coelficien1s 
162 l1Anlh (ftl n..nth(ml l1Anlh(ltl Cl C2 C3 C4 
163 -~ illlU 85.344 ilfll.lft> -O.U4 -4.,vooc-u..i 1.291 I t:-IT«: -1 .1810E+OO 3.5940E+01 --
164 , .... 91 .44 ,.,,,._,., -0.11• 
165 320 97.536 319.94 -0.06 
166 325 99.06 324.93 -0.07 
167 
168 I 
169 299-E24-1 6 I 

170 I I 
171 0 I 

172 I I I 

173 -0.01 I 
174 e 
175 - -0.02 

176 i I y • • .7086E-05Jtl + 1.2917E-02Jtl - 1.181 OE..OOX • 3.5940E+01 

&-o.03 RI- 1.0000E..ocJ 
177 
178 

1 -0.04 179 I 
1..., 

> -0.05 - I 
181 J - I 
182 I 

183 . -0.06 
184 
185 

• -0.01 

186 l -o.08 I 
187 
188 I 84 86 88 90 92 94 96 98 100 

189 
lleaured Deplh (m) 

190 I I I I I 

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 I J 
I l!fl 

m WeU 
Measurea True Yerucal 

Difference (ft) Fitted u emcients 
193 llAnlh 1ft) n..nni fml .,.,.,....,n1 Ct C2 C3 C4 
194 211-E24-18 280 85.344 Z79.95 -0.05 1.6721&05 -4.5869&03 4.1716E-01 -1 .2637E+01 
195 ;:KJU 91 .44 l!W.IM -0.06 
196 320 '!JI .~ 31":J.~ -0.U/ 
197 ,j;.!4 98. t:JO<! 323.93 -O.u, 
198 -199 
200 299-E24-18 
201 
202 0 
203 
204 -0.01 

205 e 
206 i-0.02 y - 1.6721 E-O!ilP- 4.5868E-(J:1(2 + 4.1716E-01X - 1.2637E+01 
207 

&-0.03 fl'- 1.000IIE..00 
208 I I 

209 I 1-0,04 I 

210 I 

211 
i-0.05 -212 -

213 
214 !-0.06 
215 -
216 

-0.07 
217 I 
218 1-0.08 84 86 88 90 92 94 96 98 100 
219 MlalnclDIIMlt(III) 
220 
221 
222 I I I 
223 Well Mlla511'80 I rue Yl!flDII Difference (ft) Huso,., 
m rlAnlh 1ft) l1Anth <ml DeDal 1ft) Cl C2 C3 C4 

225 - <!IIU 85.344 Z79.II:> -0.05 2.6'.14E-~ -6.26131::-W 5.8319E-01 -l.8100E+01 
226 , ... 91 .« ,....._..,, -0.05 
227 320 97.536 319.94 -0.06 
228 328 99.9744 327.94 -0.06 
229 
230 
231 299-E24-21 
232 
233 0 
234 
235 -0.01 
236 g 
237 t -u:i!. - ·- - ~ -1..211~ + 5.8319E-01x - 1.8100E+01 
238 RI • 1.0000E..00 
239 j-0.00 I 240 
241 
242 ::-0.04 
243 I 244 ... -0.os .-
245 I! 
246 i-0.os - -- -247 • 248 1-0.07 80 249 

85 90 95 100 105 250 
251 Q 11111...-.d Depth (m) 

252 
-

I l 

Figure D-2. Determination of Gyroscopic Correction Coefficients for the !OF/PUREX Wells (cont'd.) 
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B C D E F G H I J 
L"> ~ 

~ Well -asureo -sureo I rue Yl:IIIIIAII 
Difference (II) t-mKJ Ull!ITIC18nls 

255 Deolh 1ft) Denlh (ml Deolh (ft) C1 C2 C3 C4 
256 2119-£24-24 280 85.344 279.81 -0.19 -9. I 965E-06 2.6573E-03 -2.5741 E-01 8.1400E+OO 
257 <IUU 91.44 ~ . Ill -0.21 
258 <IZIJ 97_:,;:ii, 319.78 -0.zz 
259 360 1UY.72t 3:,y.74 -0.26 
260 
261 I I 

262 I 299-E24-24 I 
263 
264 0 I 
265 I 
266 !;-0.05 
267 
268 t y • -9. I 965E-06x' + 2.6573E-03Jrl - 2.57 41 E-01x + 8.1400E+OO 
269 .! -0.1 RI~ 1.000(E+OO 
270 'ii 
271 

f -0.15 272 I 

273 > 
274 ! -02 -
275 ~ -
276 G -
277 ,I;: -0.25 ~ 
278 a 
279 C 

-0.3 
280 i 80 85 90 95 100 105 110 
281 i5 Measured Dltpth (m) 
282 
283 I 
284 

~ Well MeilSU!eu I rue Yl:IIIIIAII Difference (II) Fitted Coefficients 
286 Deolhlft) Denlh (ml Dmllh (ft) Cl lii! li<I C4 

287 - 260 79.248 259.99 -0.01 -1.7594t:,..05 4.IJJ!f<IE-W -4.0758E-01 1.191 1E..01 
288 2 ... 85.344 279.98 -0.02 
289 300 91.44 299.98 -0.02 
290 317 96.6216 316.97 -0.03 
291 
292 
293 299-E2~36 
294 
295 0 
296 

-1.7594E-06r + 4.6393E-0312 - 4.0758E-01x + 1.1911 E..01 297 g -0.oof ' 
298 RZ - 1.0000E+OO I 
299 J -0.01 
300 
301 3 -0.015 302 1'I 
303 ! -0.02 304 - -
305 • :, 

306 ~ -0.025 
307 G I 
308 c -0.03 
309 8 
310 ~ -0.035 
311 ! 75 80 85 90 95 100 
3U i5 Mea1Ured Dltpth (m) 
313 
314 

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 I J 
;;S.l~ 

.ill Well 
_,,,.,.. HUB.,.,. ....... 

Difference (II) rllltl< 

317 llAnlhffll Deoth (ml n..nth (ftl C1 C2 C3 C4 
318 &tD-37-47A 280 85.344 279.99 -0.01 O.OOOOE..00 0.0000E..00 O.OOOOE..00 -1.0000E-02 
319 .:IIIU 91.44 ;ar.,.99 -0.01 
320 :21.1 97.!J.:16 319.99 -0.01 
321 ,Sjll 103.0224 337.w -0.01 
322 - ~ 

323 
324 699-37--47A 
325 
326 0 
327 
328 @:-0.0!Tl 
329 
330 I t 
331 & -0.004 
332 ii 
333 f -0.006 334 
335 ~ 
336 ! -0.008 
337 ... 
338 E 
339 : -0.01 • • • • 
340 § 
341 ! -0.012 
342 ! 80 85 90 95 100 105 
343 iS IINsulwd Depth (m) 
344 I 
345 

Figure D-2. Determination of Gyroscopic Correction Coefficients for the IDF/PUREX Wells (cont'd.) 
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A 8 C 
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D E F 

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

3 

4 

5 

6 

7 
Measurement 

Measured 
MP MP-

8 Well Name 
Date & Time (PST) 

Depth to Water 
Desc. RP 

9 (m) 

10 299-E17-18 

11 299-E17-21 

12 299-E17-22 

13 299-El7-23 

14 299-E17-2S 

15 299-E24-16 

16 299-E24-18 

17 299-E24-21 

18 299-E24-24 

19 299-E25-36 

20 699-37-47A 

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

G H 

Hydraulic Head (m NAVD88) 

New RP & Gyro Correction 
New RP, Gyro Correction & BP 

Adjustment 

=ROUND(VLOOKUP($810, Wells !$B$6:$0$16,9)-($D10-

$F10+(VLOOKUP($B10,Wells !$8$6:$0$16,11) 0 $D10"3+VLOOKUP($B10,Wells1$B$6:$0$16,12) 0 $D10"2 

+VLOOKUP($B10,Wells!$8$6:$0$16,13)0 $010+VLOOKUP($B10,Wells!$8$6:$0$16,14)) 0 0.3048),3) 

=ROUND(VLOOKUP($811,Wells!$8$6:$0$16,9)-($D11-

SF 11 +(VLOOKUP($Bl1, Wells I $8$6:$0$16,11) 0 $D11 "3 + VLOOKUP($811, Wells1$B$6:$0$16,12)*$D11 " 2 

+VLOOKUP($B11,Wells1$8$6:$0$16,13)0 $Dll+VLOOKUP($B11,Wells1$8$6:$0$16,14)) 0 0.3048),3) 

=ROUND(VLOOKUP($B12, Wells !$B$6:$0$16,9)-($D12-

$F12+(VLOOKUP($B12,Wells1$8$6:$0$16,11) 0 $D12"3+VLOOKUP($812,Wellsl$B$6:$0$16,12)*$Dl2"2 

+VLOOKUP($812,Wells1$B$6:$0$16,13)*$D12+VLOOKUP($BU,Wells1$8$6:$0$16,14)) 0 0.3048),3) 

=ROUND(VLOOKUP($813,Wellsl$B$6:$0$16,9)-($D13-

$F13+(VLOOKUP($B13,Wells!$8$6:$0$16,11) 0 $D13"3+VLOOKUP($B13,Wells!$B$6:$0$16,12) 0 $D13"2 

+VLOOKUP($813,Wells1$8$6:$0$16,13)*$D13+VLOOKUP($813,Wel!sl$8$6:$0$16,14))*0.3048),3) 

=ROUND(VLOOKUP($B14, Wells !$B$6:$0$16,9)-($D14-

$F14+(VLOOKUP($814, Wells 1$8$6:$0$16,11)0 $D14" 3+VLOOKUP($B14, Wells!$8$6:$0$16,12)*$014" 2 

+VLOOKUP($B14,Wells!$B$6:$0$16,13)*$D14+VLOOKUP($814,Wel!s!$B$6:$0$16,14)}0 0.3048),3) 

=ROUND(VLOOKUP($81S, Wel!sl$8$6:$0$16,9)-($D15-

$F15+(VLOOKUP($B15,Wel!s!$8$6:$0$16,11)0 $D15"3+VLOOKUP($B15,Wells!$B$6:$0$16,12) 0 $D15"2 

+VLOOKUP($815,Wells!$B$6:$0$16,13)*$D1S+VLOOKUP($B15,Wel!s!$B$6:$0$16,14)) 0 0.3048),3) 

=ROUND(VLOOKUP($B16, Wellsl$B$6:$0$16,9)-($016-

$F16+(VLOOKUP($B16,Wells1$B$6:$0$16,11)0 $D16"3+VLOOKUP($816,Wells!$B$6:$0$16,12) 0 $016"2 

+VLOOKUP($816,Wells!$8$6:$0$16,13) 0 $016+VLOOKUP($816,Wells!$8$6:$0$16,14)) 0 0.3048),3) 

=ROUND(VLOOKUP($B17,Wel!sl$B$6:$0$16,9)-($D17-

$F17+(VLOOKUP($B17,Wells !$8$6:$0$16,11)*$D17"3+VLOOKUP($B17,Wells!$B$6:$0$16,12)*$D17"2 

+VLOOKUP($817,Wellsl$8$6:$0$16,13)0 $D17+VLOOKUP($B17,Wel!s!$B$6:$0$16,14)) 0 0.3048),3) 

=ROUND(VLOOKUP($B18,Wel!s!$8$6:$0$16,9)-($D18-

$F18+(VLOOKUP($B18,Wells l$8$6:$0$16,11)*$D18"3+VLOOKUP($B18,Wells!$B$6:$0$16,12)0 $D18"2 

+VLOOKUP($818,Wells1$8$6:$0$16,13)*$D18+VLOOKUP($B18,Wel!sl$8$6:$0$16,14))*0.3048),3) 

=ROUND(VLOOKUP($819, Wells 1$8$6:$0$16,9)-($019-

$F19+(VLOOKUP($B19,Wells !$8$6:$0 $16,11) 0 $019"3+VLOOKUP($B19,Wel!s!$B$6:$0$16,12)*$D19"2 

+VLOOKUP($819,Wells!$B$6:$0$16,13)*$D19+VLOOKUP($B19,Wells1$B$6:$0$16,14)) 0 0.3048),3) 

=ROUND(VLOOKUP($B20,Wel!sl$8$6:$0$16,9)-($020-

$F20+(VLOOKUP($B20, Wells 1$8$6:$0$16,11) 0 $D20" 3+VLOOKUP($B20, Wells!$8$6:$0$16, 12)0 $D20" 2 

+VLOOKUP($B20,Wells1$B$6:$0$16,13) 0 $D20+VLOOKUP($820,Wel!sl$8$6:$0$16,14)) 0 0.3048),3) 

21 Range (m): =MAX(G10:G20)-MIN(G10:G20) =MAX(Hl 0:H20)-MIN(Hl0:H20 

22 Gradient Magnitude (m/m): 
23 Direction (azimuth): 

24 R"2: 
25 p-Value: 

26 Statistically Significant?: 
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I J K L M N 0 p 

H~st (magnitude) residual removed from the next iteration 

Bold lndlcales final trend-surface analysis result 

Trend-Surface Analyses Residuals (m) 

1st 2nd 3rd 4th 5th 6th 7th 8th 

Iteration Iteration Iteration Iteration Iteration Iteration Iteration Iteration 

Figure D-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Formulas Displayed 
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A a C D E F G H I J I( L M N 0 p 

1 2IIOEastAreaa-GradlaME....._._ 
2 IDF/PUltEX Hydqulic Head Calculation5 and Trllld-Surface Analysi5 Aesu1ts 
3 I 
4 Hlpest (macnkudel Nlldual l'lffiOWd ,_,, the - Iteration 
s I-~~ 1a111...._..,. .... _._....,_,_. I I I 
6 
7 -au11c Hud Im NAVD881 Trend-Sulfaca..., ....._ Residuals (ml 

t--- Measwement MeaslndDeplll MP 
8 Wei- MP-IIP -RP&Gyro -RP.Gyro 1st 2nd 3rd 41h Slh 61h 7th 1111 

t--- Dale & Timll (PSTI IOW-(m) Desc. 
9 C.Onectlon Correction&BP Iteration Iteration Iteration Iteration tterallon Iteration Iteration Iteration 
10 299-E17-18 6/16/1004 9:U 98-1131 TOPP 0.003 lll_9S6 lll.9S8 ·0.014S -acnu 
11 299-E17•11 6/16/1004 8:38 103.439 TOC 0.000 111-987 111-988 -0.0001 -0_0013 -0.00lS -0.0021 
12 299-E17-ll 6/16/1008 9:25 99.Sll TOPP 0.007 111.976 111-978 0.0017 0..0038 0.0022 0..0011 
13 299-E17-l3 6/16/1008 9:00 101_n4 TOPP o.oos 111.976 111-979 -0.000S -0_0006 -O.Q013 .o_oo24 
14 299-E17-lS 6/16/1008 8:48 104-176 TOPP O.ll06 111.983 111-985 0.0029 0..0013 0.0011 0..0009 
1S 299-£14-16 6/16/1008 9:35 98-061 TOPP 0.016 111.991 111-993 0..0100 
16 299-£14-18 6/16/100810:SO 98_408 TOPP o.oos 111-967 111-968 -0.0lOS -Q_0073 -G.0081 
17 299-£14-11 6/16/'100811:07 96-693 ? O.ll04 111.974 111-975 -0..00lO 0..0014 o_oooa .o_oo17 
11 299-£14-14 6/16/'100810:27 99_299 TOC 0.000 111.989 111-969 O..OOJS o.ooss O.OOS9 0-0038 
19 299-ElS-36 6/16/'100810:10 94.780 TOPP O.ll04 111-963 1lL964 -O_OOlO 0..0025 0..000II .o_oou 

20 699-37-47A 6/16/1008 9:Sl 97-529 TOPP O.ll04 111.970 UL970 O.OOJS O..OOS7 0.111l211 0.0022 
21 

t---- Ran&e(m): 0.036 0..035 
11 - Gradient~(m/m): 1-SlE-OS 1-91£-0S L75E-GS 1-67£-0S 

23 Diredlon(ulmuthl: 10 6S 51 67 
t---24 R•Z: 0.38 0.70 o.u 0.93 
25 - p-Yalue: 0..166 O..OlSl a.- 0.0011 
t----26 Statlslically -?: No Yes ,. Yes 

27 

28 
29 

Musw-nt Measured Deplll MP 
-aulic Hud (m NAYD881 Trend-SurfaCJe AN.,._ Residuals (ml 

~ 
,__ 

Wei- MP-RP -RP&Gyro New IIP, Gyro 3rd 4th 5111 --- ~&Tlme(PSTI IOW-(m) Desc. 1st 2nd 6th 7th 1111 
31 ConKtion Correcllon & BP Iteration Iteration lteratlon Iteration Iteration lterMion ll«atlon Iteration 

32 299-£17-18 8/l/20088:03 91.846 TOPP 0.003 111.941 111-943 -0.0134 -0.0099 -O.Al082 -0.0070 
33 299-E17-21 8/l/2008 7:lO 103.468 TOC 0.000 111-9S8 121-963 -0.0016 -0.0033 0.002S 0.0036 
34 299-E17-ll 8/1/2008 8:12 99.534 TOPP 0.007 121.954 1lL964 0.003S 0.0066 O.IIOIS 
lS 299-E17-l3 8/1/2008 7:40 102.762 TOPP o.oos 121.938 121.951 -0.0062 -0.0063 -0.00lS -0.0003 
36 299-E17-lS 8/1/2008 7:21 104.189 TOPP O.ll06 121.970 UL97S 0.01S7 O.OlSO 
37 299-£14-16 8/l/2008 8:37 98.068 TOPP 0.016 121.986 121-991 0..0287 
38 299-£14-18 8/1/2008 8:S2 98.411 TOPP o.oos 121.953 121.954 -0.0126 -0.0081 -a.oon -0.0068 
39 299-£14-21 8/1/2008 8:47 96.698 TOPP O.ll04 121.969 121-971 0.0010 0.0073 0.0060 0.0068 
40 299-£14-24 8/1/2008 9:08 99.331 TOPP O.ll06 111.963 121-96S -0.0068 -0.0039 -0,0024 -0.00lS 
41 299-ElS-36 8/1/2008 8:24 94.793 TOPP O.ll04 121.950 121.954 -O.OOS3 0.0025 0.0003 0.0014 
42 699-37-47A 8/l/2008 7:Sl 97.S64 TOPP O.ll04 lll.93S 121-94S -0.00lO 0.0002 0.0025 0.0039 
43 Ran&elml: O.OSl 0.048 

~ - Gradient Masnitlida (m/m): -- 1.83[-0S L62E-OS 1-&4 1-90[-0S 
4S Direction (aiimulh): 141 114 ua 138 

t---~ -- R" 2: 0.23 0.46 us 0.74 
47 p-Yalua: 

t---- 0.3S78 0.1132 OJM11 0.0334 
48 . -?: No No ,. Yes 

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

THE 200 EAST AREA UNCONFINED AQUIFER 

B C D E F G I H I I J I K I L I M I N I 0 I p 

Ti 
Measunement Measured Depth MP 

Hydraulic Head (m NAVD88) Trencl•SurfKe AM!yses ~ (m) - WellName MP-RP NewRP•Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th 6th 7th 8th 52 
Date • rme (PST] tDW-.(m) - Dase. 

1tet•ion lter~tion 53 C.olffction Con-«tion • BP ltl!~ion ltemion Iteration ltl!Mion ltention Iteration 

S4 299-El7-18 8/29/2008 9:03 911.848 TOPP 0.003 121.939 121.941 -0.0116 -0.0084 -0.0090 

55 299-El7•21 8/29/2008 7:36 103.446 TOC 0.000 121.980 121.979 0.0081 0 .0065 0.0058 

56 299-El7·22 8/29/2008 9:10 99.S25 TOPP 0.007 121.963 121.957 -0.0001 0.0027 0.0017 

57 299-E17•2l 8/29/2008 8:03 102.735 TOPP 0.ll05 121.965 121.962 0.0012 0.0011 0.0010 

58 299-E17•25 8/29/2008 7:48 104.197 TOPP 0.006 121.962 121.962 -0.0019 -0.0026 -0.0028 

59 299-E24-l6 8/29/2008 8:55 98.072 TOPP 0.016 121.982 121.980 0.0268 

60 299-E24-18 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 2!&E24-24 8/29/2008 9".25 99.331 TOPP 0.006 121.963 121.964 -0.0039 -0.00U -0.UW6 

63 2!&E25-36 8/29/2008 8:21 94.797 TOPP 0.004 121.946 121.945 -0.0012 0.0062 0.0043 

64 699-37-47A 8/29/2008 8:13 97.S53 TOPP 0.004 121.946 121.944 -0.0015 0.0014 0.0018 

~ iw.e(ml: 0.043 0.039 

66 Graclent MapllUcll (m/m): 1.78E-OS 2.3114 USE-OS -
67 Dnct1an lazmuttil: 80 Q 72 -
68 R"2: 0.37 Q.71 0 .86 -
69 p-Vlllue: 0.1597 Q.OM7 0.0028 

70 SUtlstk.llly Si&nifiant?: No Ya Yes 

71 
72 
73 

MNsurefflent Measured Depth MP 
Hydraulic Head (m NAVD881 Trenct-SurfxeAulyses Residu~s (ml -

2nd 3rd 4th 5th 6th 7th 8th 74 WellName MP•RP NewRP•Gyro NewRP, Gyro 1st - 01te•rme(PSTJ IDW,.. (m) Dase. 
75 C.orreaion C.orrection•BP ~ion ltemion Iteration ltl!~tion ltention Iteration ltl!rmon Iteration 

76 299-E17-18 9/10/2008 9:27 98.843 TOPP 0 .003 121.944 121.937 -0.0167 -0.0131 

n 2!&E17-21 9/10/2008 9:01 103.278 roe 0.000 122.147 122.154 0.1148 

78 2!&E17-22 9/10/2008 9-.25 99.S35 TOPP 0.007 121.953 121.966 -0.0031 0.0129 0.0113 

79 299-E17·23 9/10/2008 9:18 102.760 TOPP 0.005 121.940 121.952 -0.0478 -0.0032 -0.0051 -0.0033 -0.0038 -0.0037 -0.0041 -0.0006 

80 299-El7-25 9/10/2008 9:11 104.195 TOPP 0.006 121.964 121.963 -0.0495 0.0057 0.0042 0.0061 0.0054 0.0053 0.0050 

81 299-E24-l6 9/10/2008 9-:46 98.lllll TOPP 0.016 121.955 121.959 0 .0179 0.0083 0.0067 0.0080 0.0065 

82 2!&E24-18 9/10/1:008 10:~ 98.421 TOPP 0.005 121.9S4 121.946 -0.0214 -0.0090 -0.0096 -0.0084 

83 299-E24-21 9/10/'1JJ08 10:50 96.702 TOPP 0.004 121.965 121.960 0.0048 0 .0052 0.0050 0.0059 0.0036 0.0055 

84 2!&E24-24 9/10/'1008 10:22 99.336 TOPP 0.006 121.958 121.955 -0.0466 -0.0053 -0.0049 -0.0037 -0.0061 -0.0052 -0.0014 0.0004 

85 299-£25-36 9/10/2l»S 10:07 94.803 TOPP 0.004 121.940 121.944 0.0365 -0.0022 -0.0044 ·0.0033 -0.0046 -0.0021 0.0012 -0.0004 
86 699-37-47A 9/10/2008 9-:SII 97560 TOPP 0.004 121.939 121.946 0.0111 0.0007 -0.0031 -0.0013 -0.0010 0.0002 ·0.0008 0.0005 

87 Ra,we(m): 0.208 0.217 - Gradient M.lpltudl (m/m): 9.18E-OS USE-ai 9.67E-OE 9.37E-06 1.02E-05 1.15£-05 1.32E-05 8.75E-Ofi 88 - Direcdon (IZlmultll: 52 84 71 78 90 79 52 67 89 ,-

~ R"2: 0.40 0.26 0.25 0.34 0.50 0.64 0..80 0.99 

91 p-Value: 0.1317 0.3549 0.4253 0.3550 0.2548 0.2194 0.2015 0.1086 -92 Stalstically Sl&nificant?: No No No No No No No No 

Figure 0-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.) 
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THE 200 EAST AREA UNCONFINED AQUIFER 

B C D E F G I H I I J I K I L I M I N I 0 I p 

'"gs 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) Trend·Sumce Analyses Residu.is (ml 
>-- MP 
96 WellName MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3nl 4th 5th 6lh 7th 8th 

>-- Date & Time (PST) IDWater(m) Dase. 
97 Correction Correction & BP 11e,-1on Iteration ltermon lh!rMion llention ~ 11ermon ltention 

98 29!H17•18 10/23/2008 13:511 98.M8 TOPP 0.003 Ul.939 121.947 -0.0233 -0.0102 -0.0075 -0.0082 

99 29!H17·21 10/23/2008 13:lC 103.443 TOC 0.000 Ul.983 121.983 ·0.0195 0.0065 0.0051 0.0044 

lUll 29!Hl7·22 10/23/2008 13:311 99526 TOPP 0.007 Ul.962 121.962 -0.0103 0.0009 0.0033 0.0022 

101 29!H17•23 10/23/2008 14:05 102.625 TOPP 0.005 ill.074 122.079 O.oe&O 
102 299-E17-2S 10/23/200813:05 104.195 TOPP 0.006 121.964 121.970 -0.0266 0.0000 -0.000li ·0.0008 

103 299-E24-16 10/23/2008 13:47 98.079 TOPP 0.016 121.975 121.978 0.0229 0.0224 

104 299-E24-18 10/23/2008 13:22 98.433 TOPP 0.005 121.942 121.949 -0.0135 -0.0129 -0.0093 

105 299-E24-21 10/23/200813:32 96.714 TOPP 0.004 121.953 Ul.958 0.0068 -0.0019 0.0030 0.0001 

106 299-E24-24 10/23/200813:25 99.333 TOPP 0.006 Ul.961 121.967 -0.0056 -0.0030 -0.0007 -0.0031 

107 299-E25-36 10/23/2008 14:17 94.796 TOPP 0 .004 121.947 121.948 0.0059 -0.0001 0.0061 0.0042 

11111 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 

~ Ranp(m): 0.135 0.132 

110 Gradient Mlplude (m/m): 5.43E-05 l.95E-Q5 2.51£-0S 2.39£-05 
>--
111 Direction (azimuth): 22 61 52 59 

Tu R"2: 0.26 0.46 o.n 0.89 
>--
113 p-Vllue: 0.2992 0 .1175 o.oo&S 0.0040 
>--
114 SUltistially Significant?: No No Yes Yes 

115 
116 
117 

Measurement Musured DepCh MP 
Hydraulic Head (m NAVD88) Trencl-SUrfxe AIYlyses R.esidu.is (ml 

rm WelName 
Date & rime (PST) 111 Waller (ml Dase. 

MP•RP NewRP&Gyro NewRP, Gyro 1st 2nd 3nl 4th 5th 6lh 7th 8th 

ITT9 Correction Correction & BP Iteration Iteration Iteration Imation llemion ltention lletmon llenition 
120 299-E17·18 11/26/200810:25 98.845 TOPP 0.003 121.942 121.937 -0.0106 -0.0068 -0.0055 

121 299-E17-21 11/"lf,/2008 8:SE 103.474 TOC 0.000 121.952 121.955 -0.0004 -0.0023 0.0023 0.0020 -0.0010 -0.0017 ·0 .0008 

122 299-E17·22 11/26/200810:3~ 99.544 TOPP 0.007 121.944 121.951 0.0004 0.0038 0.0053 0.0045 0.0031 0.0037 

123 299-E17·23 11/"lf,/2008 9:24 102.769 TOPP 0.005 121.931 121.941 -0.0087 -0.0089 -0.0051 -0.0060 

124 299-E17-2S 11/"lf,/2008 9:08 104.195 TOPP 0.006 121.964 121.964 0.0126 0.0118 
U5 299-E24-16 11/26/2008 10:15 98.076 TOPP 0.016 121.978 121.982 0.0314 

126 299-E24-18 11/"lf,/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-E24-21 11/"lf,/2008 9:55 96.711 TOPP 0.004 121.956 121.954 -0.0016 0.0053 0.0043 0.0041 0.0N9 

128 299-E24-24 11/"lf,/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 -0.0011 -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 -0.0001 0.0034 0.0052 0.0034 0.0010 -0.0003 0.0007 

131 Ranp(m): 0.047 0.045 -
132 Gradient Mlpltude (m/m): 1.llE-05 l.31E-Q5 1.15£-05 1.03£-05 l.OSE-05 UOE-OS 1.19£-05 -
133 Dncllan (azimuth): 124 80 108 105 80 55 58 -
~ R"2: 0.12 0.50 0 .63 0.62 0 .77 0.91 0.98 

135 p-Value: 0.6009 0.0861 0.0524 0.0864 0.0548 O.o213 0.0208 -
136 SUtistially 5icnificant?: No No No No No Ya Yes 

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.) 
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B C D E F G I H I I J I K I L I M I N I 0 I p 

rn 
Musurement Mosul'l!dl>epth MP 

Hydraulic Head tm NAVD88) Trend-Surface ANlyses Residuals (m) 
14(1 wen Name 

Date & rnne (PST) IDWIIA¥(m) Desc. 
MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th 61h 7ttl 8th 

141 C.orrection Correction & BP Iteration Iteration Iteration Iteration Iteration Iteration tt2ration Iteration 
142 299-E17-18 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:S4 103.4118 T0C 0.000 121.938 121.946 -0.0106 -0.0124 -0.0046 -O.W54j -0.0022 -0.0028 
144 29!H17-22 12/22/2008 12:lE 99.552 TOPP 0.007 121.936 121.940 -0.0036 -0.0003 0.0022 0.0009t 0.0022 0 .0014 

145 299-E17-23 12/22/200812:43 102.762 TOPP 0 .005 121.938 121.948 0.0006 0.0004 0.0068 0.0067 

14ti 299-E17-2S 12/22/2008 12 :Sil 104.199 TOPP 0.006 121.960 121.971 0.0208 0.0200 
147 299-E24-16 12/22/2008 12:21 98.091 TOPP 0.016 121.963 121.970 0.0303 
148 299-E24-18 12/22/2008 12:0!i 98.456 TOPP 0 .005 121.919 121.930 -0.0156 -0.0107 -0.0103 

145 299-E24-21 12/22/2008 12:0ll 96.736 TOPP 0.004 121.931 121.942 -0.0028 0.0038 0.0021 -0.0010 -0.0019 -0.0021 
15( 299-E24-24 12/22/2008 12:0CI 99.350 TOPP 0.006 121.944 121.954 0.0009 0.004ll 0.0061 0.W34 0.00386 0.0038 

151 299-US-36 12/22/2008 13:21 94.816 TOPP 0.004 121.927 121.930 -0.0031 0.0052 0.0023 0.0003 -0.0006 -0.0014 
lSJ 699-37-47A 12/22/2008 13:2E 97.579 TOPP 0.004 121.9211 121.927 -0.0064 -0.0031 0.0000 0.0005 0.0026 0.0011 

153 R.lnse(m): 0.046 0.044 -
~ Gradient Mlplllude (m/m): l .6SE-05 2.31E-QS 1.65E-05 1.72E-05 L74l-Cl5 1.64£-05 

155 Direction (azimuth): 75 58 81 93 1111 106 

15E R"2: 0.23 0.54 0.68 0.llJ o.,J 0.94 

m p-Vllue: 0.3532 0 .0638 0.033(1 0.0118 o.oon 0.0157 

151 5Utlstically 5ilniflant?: No No Yes Yes Yes Yes 
15S 

16C 

161 
Measurement Measured Depth MP 

Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) 

~ WeYName 
Date & Time (PST) toWaiar(m) Desc. 

MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th 6th 7th 111h 
163 Correction Correction & BP 11:erallon Iteration Iteration Iteration llemlon ttemlon lteralan ltenltion 
164 299-El7-18 1/26/11»9 10:27 98.869 TOPP 0 .003 121.918 121.911 -0.0109 -0.0116 

165 299-E17-21 1/26/2009 9:29 103.494 TOC 0.000 121.933 121.937 0.0043 0 .0033 0 .0030 -0.0005 -0.0008 0.0000 -0.0019 
166 299-El7·22 1/26/'H»'J 10:21 99.566 TOPP 0.007 121.922 121.934 0.0091 0.0078 0.0064 0.0047 0.0059 
167 29!Hl7-23 1/26/2009 9:41 102.794 TOPP 0.005 121.906 121.917 -0.0093 -0.0094 -0.0110 
161 299-E17-2S 1/26/2009 9:34 104.222 TOPP 0 .006 121.937 121.935 0.0067 0.0064 0.0052 0.00151 0.0015 0.0025 0.0017 -0.0004 
165 299-E24-Ui 1/26/'ll»'J 10: 14 98.123 TOPP 0 .016 121.932 121.935 0.0119 0.0098 0.0083 0.0082 
17Q 299-E24-18 1/26/2009 9:54 98.455 TOPP 0 .005 121.920 121.914 -O.0U2 
171 299-E24-21 1/26/2009 9:59 96.733 TOPP 0.004 121.934 121.931 0.0036 0.0001 -0.0002 O.OOO!l 0.0031 0.0039 0.0012 0.0005 

172 299-E24-24 1/26/'ZOO'J 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-E25-36 1/26/'H»'J 10:34 94.827 TOPP 0 .004 121.916 121.918 -0.0010 -0.0030 -0.0051 -0.0047 -0.0019 -0.0008 ·0.001'4 -0.0006 

174 699-37-47A 1/26/2009 10:39 97.586 TOPP 0.004 121.913 121.919 0 .0020 0.0028 -0.0005 -0.0038 -0.0026 -0.00U 0.0003 0.0005 
175 Ra,.e(m): 0.031 0.026 

rm Gndlent Mlpllude (m/m): 1.09£-05 1.29E-05 l .OSE-05 1.0SE-05 1.DE-05 1.25£-05 l .41E-05 1.64£-05 

m Onalon (azimuth): 93 110 107 76 66 68 81 78 
>--
178 RA2: 0.26 0.39 0.37 0.5E 0 .76 0.86 0.97 1.00 

mi p-Value: 0 .2977 0 .1803 0 .2468 0.1297 0.1l581! 0.0506 0 .0309 0.0692 

'iii SUtistically 5icniflant?: 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.) 
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B C 0 E F G I H I I J I I( I L I M I N I 0 I p 

183 
Measured Depth 

Hydraulic Head (m NAVD88) Trend-Surface Analyses ~ (ml - Measurement MP 
184 WellNillme MP·RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th Sth 6th 1th 8th - Date & Tme (PST) toWater(m) Oesc. 
185 C.Orrectlon Correction & BP he~ion Iteration Iteration ltemlon Iteration ~tion Iteration Iteration 
18E 299-£17-18 2/5/2009 9:41 98.88S TOPP 0.003 Ul.902 121.912 -0.0Ul -0.0088 -0.0057 ·0.0043 -0.0039 
181 299-£17-21 2/5/2009 9:18 103.482 roe 0.000 121.944 Ul.947 0.0040 0.0023 -0.0014 -0.0027 -0.0013 
188 299-E17•22 2/5/2009 9 :47 99562 TOPP 0.007 Ul.926 Ul.921 -0.0078 -0.0049 -0.0028 -0.0009 0.0006 
111'!1 299-£17-23 2/5/2009 9 :32 102.762 TOPP 0.005 121.938 Ul.937 0.0045 0 .0044 0.003S 0.0021 0.0018 
19Cl 299-E17-2S 2/5/2009 9:26 104.22S TOPP 0.006 121.934 Ul.940 0.0043 0.0036 0.0017 0.0003 0.0004 
191 299-£24-16 2/5/2009 9 :SB 98.lOS TOPP 0.016 121.950 121.952 0.0271 
192 299-£24-18 2/5/2009 8:59 98.~ TOPP 0.005 121.909 121.918 -0.0136 -0.0093 -0.006S ·0.0022 0.0014 
193 299-£24-21 2/5/2009 9:o5 96.747 TOPP 0.004 Ul.920 Ul.928 -0.0032 0.0028 0.0070 
194 299-£24-24 2/5/2009 8:SO 99.362 TOPP 0.006 121.932 121.938 -0.0021 0.0006 0.0009 0.0047 
19S 299-£25. 36 2/5/2009 10:13 94.824 TOPP 0.004 121.919 Ul.920 0.0025 0.0099 
196 699-37•47A 2/5/2009 10:06 97.SSS TOPP 0.004 121.914 Ul.913 ·0.0036 -0.0006 0.0033 0.0031 0.0010 
197 Rance(m): 0.048 0.040 -
198 Gl'Nient Mlltlilude (m/m): 1.84E-OS 2.37E-Q5 3.14E-OS J.75(-415 4.03E·OS 
m Din!dlon (azimuth): 81 6S SB 47 38 
200 11"2: 0.37 0 .76 0.88 CU5 0 .98 
20l p-Value: 0.1S90 0.0069 0.0018 OJICIINj 0.0004 -202 SUtirtically 5i&nifiant?: No Yes Yes Yes Yes 

203 
204 

~ Measurement Measured Depth MP Hychulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) 
WelName MP·RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th Sth 61h 1th 8111 

207 ~e & Tme(PST) toWater(m) Oesc. 
Correction Correction&BP lle1'allon Iteration Iteration ltermon ltent1ion Iteration ~ Imation 

20II 299-£17-18 3/24/2009 12:21 98.889 TOPP 0.003 121.898 Ul.893 -0.0139 -0.0110 
zag 29!1-El7·21 3/24/'Jt/09 12:55 103.500 TOC 0.000 Ul.927 121.922 -0.00lS -0.0029 -0.0031 -0.0038 -0.0032 
211l 29!H17•22 3/24/200912:35 99.562 TOPP 0.007 121.926 Ul.916 0.0054 0.0080 0.006S 0.0052 
211 299-£17-23 3/24/2009 12:lS 102.774 TOPP 0.005 121.926 121.918 0.0032 0.0031 O.OOlS 0.0014 0.0021 
212 299-E17•2S 3/24/'Jt/09 12:09 104.231 TOPP 0.006 121.929 Ul.923 0.0055 0.0049 0.0037 0.0035 0.0041 
213 299-£24-16 3/24/'1D09 12:28 98.119 TOPP 0.016 121.936 121.930 0.0236 
214 299-£24-18 3/24/'1D09 ll:41l 98.472 TOPP 0.005 121.903 121.899 -0.0130 -0.0092 -0.0100 
215 299-£24-21 3/24/2009 11:35 96.7S3 TOPP 0.004 121.914 121.909 -0.0019 0.0033 0.0028 ·0.0003 0.0005 
21E 299-£24-24 3/24/'1l109 ll:21l 99.373 TOPP 0.006 121.921 121.917 ·0.0021 0.0002 o.ooos -0.0021 -0.0014 
217 299-£25.36 3/24/"J!JOO 12:50 94.842 TOPP 0.004 121.901 121.898 -0.0019 0.004S 0.0022 0.0000 0.0010 
2UI 699-37-47A 3/24/'1009 12:43 97.591 TOPP 0.004 121.908 Ul.898 -0.0034 -0.0008 -0.0042 ·0.0040 -0.0030 
21!1 Rarwe(m): 0.038 0.037 

~ GrHient ~ (m/m): 1.62[-0S 2.16E-Q5 2.0SE-OS 1.tlf-415 1.94E-Q5 
221 Directlan (azimuth): 70 56 so 59 S9 -
~ R"2: 0.34 0.70 0.77 Cl.II 0.94 

~ p-Vllue: 0.1851 0.0144 0.0122 OJIQJ9 0.0042 
224 SUtlstlally Sienificant?: No Yes Yes Yes Yes 

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.) 
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B C D E F G I H I I J I K I L I M I N I 0 I p 
227 

Musurement Measured Depth MP 
Hylnulic Head Im NAVD88) Trend-SwfKe AMlyses llesidum Im) ,__ 

Well Name MP-RP NewRP&Gyro NewRP, Gyro 2nd 228 O.te & Tame (PST) toW-.r (ml Dec. 
1st 3rd 4th 5th 6th 7th 8th -

2211 ColTeCtion Correction & BP ltel'Mlon Iteration Iteration ltemion lter.ation ltel'iltion lteriltlon lte"iltlon 
23(1 29!H17· UI 6/29/'100911:S(l 98.823 TOPP 0.003 121.964 121.964 -0.0145 -0.0131 -0.0106 
231 29!H17•21 6/29/11»9 12:37 103.449 TOC 0 .000 12un 121.976 0.0019 -0.0076 -0.0082 -0.0013 
232 29!H17·22 6/29/'100911:41 99.498 TOPP 0 .007 121.990 121.984 0.0097 0 .0066 0.0092 O.W7ll 0.0061 0.00'1 
233 299-£17-23 6/29111:»912:15 102.708 TOPP 0.005 121.992 121.987 0.0062 0 .0052 0.0052 0.0037 -0.0001 -0.0011 -0.0002 
lit 299-El 7• 25 6/29/'200912:22 104.168 TOPP 0.006 121.991 121.990 0.0110 0.0075 0.0072 0.0062 0.0012 -0.0004 0.0006 
235 299-£24-16 6/29/'lOO'J 11:33 98.056 TOPP 0.016 121.998 121.995 0.0249 0.0212 
23ti 2!&E24-UI 6/29/11»9 11:lS 98.410 TOPP 0.005 121.965 121.964 -0.0024 -0.0112 -0.0071 -0.0077 -0.0097 
231 29!).£24-21 6/29/11»911:26 96.694 TOPP 0.004 121.973 121.972 0.0107 -0.0007 0.0048 0.0045 0.0032 -0.0017 -0.0006 
231 299-£24-24 6/29/'lOO'J 11:03 99.361 TOPP 0.006 121.933 121.933 -0.0293 
239 299-E2S-36 6/"l9/11»9 12:01 94.n6 TOPP 0 .004 121.967 121.966 -0.0054 -0.00Sl 0.0008 -0.0015 0.OOUI 0.0000 0.0007 
24Cl 699-37-47A 6/29/11»9 12:0II 97.520 TOPP 0.004 121.979 121.975 -0.0128 -0.002B -0.0012 ·0.0046 -0.0026 -O.D009 -0.0005 

241 - ~(mJ: 0.065 0.D62 
242 - Gl'lldlent MlW!lblde (m/mJ: 2.41£-05 LlfiE-05 1.84E-OS 1.90E-OS 2.41E·OS uu~ 2.19£-05 
243 DirKtloll(arimu1h): 337 20 18 10 24 • 35 -2~ A"2: 0.22 0.14 0.47 0.5E 0.76 G.95 LOO 
245 p-Vlkle: 0.3611 05791 0.1529 0.1317 0.0581 0.01111 0.0035 
24ii SUtlstially 51inifiant?: No No No No No Yn Yes 
241 
248 
249 

MHsurement Musured Depth MP 
HydrilUlic Head (m NAVD88) Trend-SUrface ~ Aesiduills Im) 

25( WetlN;ame MP·RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th 6th '7th 8th - O.te • Time (PST) toW-.r(mJ Dec. 
251 Correction Correction & BP ltaration Iteration lteriltion ltemion Iteration ltention lterlltlon ltefiltion 
251 299-E17-UI 9/22/2009 7:50 9U70 TOPP 0.003 121.917 121.917 -0.0144 -0.0116 -0.012S 

253 299-£17-21 9/22/2009 7 ·511 103.468 10C 0.000 121.958 121.954 0.0007 -0.0007 -0.00161 -0.0018 0.0012 
I~ 29!H17•22 9/22/2009 7:43 99.548 TOPP 0.007 121.940 121.940 0.0044 0.0069 0.0055 0.0037 O.OO&II 

255 299-E17-23 9/22/2009 8:09 102.757 TOPP 0.005 121.943 121.944 0.0011 0.0010 0.0009! -0.000S 0.0018 
256 299-E17-25 9/22/2009 8.ilS 104.202 TOPP 0.006 121.957 121.956 0.0098 0 .0092 0.0089 0.0076 
25; 299-£24-16 9/22/2009 7:33 98.103 TOPP 0.016 121.952 121.952 0.0232 
2511 299-E24-UI 9/22/2009 7:15 98.456 TOPP 0.005 121.919 121.9:ZC -0.0158 -0.0121 
259 299-£24-21 9/22/2009 7-.27 96.734 TOPP 0.004 121.933 121.932 -0.0010 O.D040 0.0004 -0.0004 -0.00lll 

260 299-E24-24 9/22/2009 7:06 99.355 TOPP 0.006 121.939 121.940 -0.0047 -0.0024 -0.0055 ·0.0054 -0.ll!W 

261 2~£25-36 9/22/2009 8-.23 94.819 TOPP 0.004 121.924 121.923 0.0028 0.0091 0.D067 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 
263 ~e(m): 0.041 0.039 ,__ 

Gradient~ (m/mJ: 264 2.28E-OS 2.88E-05 2.70E-05 2.Sa-415 2.2SE-05 

~ Dirlcllon (azimuth!: 56 49 57 52 58 

266 R~2: 0.45 0.71 0.78 Cl.I& 0.90 
267 p-V.iue: 0.0921 0.0124 0.0102 o.ooe 0.0100 

268 Sbltlstk:ally 5ieniflant?: No Yes Ves - Ya Yes 

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments {cont'd.) 
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B C D E F G I H I I J I I( I L I M I N I 0 I p -271 
MNsurement Musured Depth MP 

Hydraulic Head (m NAVD881 Trend-Surface Analyses Residum Im) - 1st 2nd 3rd 4th 5th 6th 7th 111h ~ Well Name 
Date & Time (PST) taWater(m) Desc. 

MP·RP NewRP&Gyro NewRP, Gyro 
273 Correction Correction & BP lteralion ltention Iteration lteraion ltenition ltention lter•ion lteriltlOII 

274 29!Hl7·18 12/'?0/2009 8:53 911-923 TOPP 0.003 121.864 Ul.872 -0.0102 -0.0080 -o.ooa 
275 299-El7•ll 12/30/2009 10:10 103.523 TOC 0.000 Ul.904 Ul.9U 0.0040 0.0029 0.0021 0.0019 
276 299-El7•22 12/30/2009 9:13 99.611 TOPP 0.007 Ul.877 Ul.887 -0.00U 0.0007 -0.000S ·0.0018 
271 299-El7•23 12/'?0/2009 8:39 102.815 TOPP o.oos Ul.885 Ul.898 0.0038 0.0037 0.0036 0.0024 

278 299-El7•2S 12/30/2009 8:23 104.265 TOPP 0.006 121.895 121.903 0.0045 0.0040 0.0038 0.0029 
279 299-E24-16 12/30/2009 9:02 98.162 TOPP 0.016 121.893 121.900 0.0180 
280 299-E24-18 12/'?0/2009 9:33 98.SOS TOPP o.oos 121.870 121.877 -0.0139 -0.0111 
281 299-E24-ll 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:S6 99.405 TOPP 0.006 121.889 121.897 -0.0053 -0.0034 -0.0063 ·0.0062 
283 299-E25-36 12/30/200911:12 94.871 TOPP 0.004 121.872 121.876 0.0040 0.0089 0.0067 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 bngelm): 0.048 0.044 

~ Gradient Mlpitude 1111/m): 2.SlE-05 2.88E-05 :Z.alE-OS 2.68E-05 
28J Direction (azimuth): 74 66 73 71 

28! R"2: 0.64 0.81 0.11 0.92 
m p-'hlue: 0.0175 0.0028 OJlll1S 0.0017 
29ii SUtistially 5ilniflant?: Yes Yes Ya Yes 

291 
292 
293 

Measurement Musured Depth MP 
Hydr;aulic Head (m NAVD881 Trend-Sumce Anillyses Residuills Im) - NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th 6th 7th 111h 294 WellName 

Date & Time (PST) taWater (m) 
MP·RP 

295 Desc. 
Correction Con'ection&BP lteralion ltention ltlntian lteraion Iteration ltlntian lteriltion lteriltlon 

l!lli 299-El7· 18 3/16/2010 7:41 98.M'!l TOPP 0.003 121.838 121.841 -0.0192 -0.0156 

297 299-El7-ll 3/16/2010 7:10 103.541 TOC 0.000 121.886 121.882 0.0057 0.0038 0.0036 0.0027 0.0021 
2911 299-El7·22 3/16/2010 8:54 99.628 TOPP 0.007 121.860 121.858 -0.0055 -0.0023 -0.0044 -0.0059 
29!1 299-El7•23 3/16/2010 7:31 102.833 TOPP o.oos 121.867 121.865 -0.0034 -0.0035 -0.0057 ·0.0059 -0.0067 

lUI: 299-El7•2S 3/16/2010 7:22 104.ZB4 TOPP 0.006 121.876 121.877 0.0061 0.0053 0.0037 0.0034 0.0026 
301 299-E24-16 3/16/2010 7:53 98.166 TOPP 0.016 121.889 121.889 0.0'?/Jl 
3W 299-E24-18 3/16/2010 9:0!l 98.529 TOPP o.oos 121.846 121.848 -0.0161 -0.0113 -0.0124 

303 299-E24-ll 3/16/2010 8:4(1 96.810 TOPP 0.004 121.857 121.860 -0.0025 0.0041 0.0035 -0.0004 -0.0012 

304 299-E24-24 3/16/2010 8:3(J 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 O.G04 121.854 121.852 -0.0006 o.oon 0.0043 0.0017 0.0005 

306 699-37-47A 3/16/2010 8:06 97.638 TOPP O.G04 121.861 121.860 0.0042 0.0076 0.0027 0.0030 0.0019 

~ 
bnplm): 0.051 0.048 

Gradient Mlpilude 1111/m): 1.63E-05 2.39E-05 2.29E-05 J.CME-OS 2.00E-05 

309 Direction (azimuth): 61 48 40 • 49 

~ R"2: 0.23 0.61 0.72 0.1& 0.91 

311 p-Value: 0.3470 0.0374 0.0230 OJNl71 0.0086 -
312 Stiltistlally Si111ificant?: No Yes Yes Yes Yes 

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

C D E F G I H I I J I K I l I M I N I 0 I p 

315 
Musurement Musuredl)epth MP 

HydrMllic He.id (m NAVOl8) Trend-Surface Analyses ResiduM (m) 
316 Well Name MP-RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th 6th 7th 81h 

317 Date & Timi! (PST) tDWater(m) Disc. 
C.om!ction Correction & BP Iteration ltemion lter~tion ltl!mion lteriltion lteriltion Iteration tter~ 

318 299-E17-18 6/'30/2010 8:55 98.937 TOPP 0.003 121.850 121.840 -0.0107 -0.0089 -0.0074 -0.0061 -0.0066 
319 29!Hl7·21 6/ 'JJ)/'lIJl0 10:01 103.568 roe 0.000 121.859 121.860 -0.0025 -0.0034 -0.0024 O.OOlE 0.OOlll 0.0004 -0.0018 -0.0002 
320 299-E17-22 6/'30/2010 8:44 99.628 TOPP 0.007 121.860 121.864 0.0104 0.0120 
321 29!H17-23 6/'30/2010 9:35 102.843 TOPP 0.005 121.857 121.856 0.0000 -0.0001 0.0013 0.0046 0.0044 0 .0030 0.0025 

322 29!Hl7•2S 6/ 'Jtl/2010 9:44 104.287 TOPP 0.006 121.873 121.867 0 .0090 0.0086 0.0098 
323 299-E24-16 6/30/2010 8:35 98.188 TOPP 0.016 121.867 121.866 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 

1325 299-E24-21 6/30/2010 8:27 96.805 TOPP 0.004 121.862 121.857 0.0022 0.0054 o.wu 0.0060 0.0040 0 .0034 0.0006 0.0005 
1326 299-E24-24 6/30/2010 7:57 99.436 TOPP 0 .006 121.858 121.154 -<l.0065 -0.0050 -0.0039 -0.0028 -0.0045 -0.0047 
327 299-E2!>-J6 6/'30/2010 9:Z!i 94.899 TOPP 0.004 121.844 121.845 -0.0015 0.0026 0.0043 0.003(] 0.0017 0.0000 -0.0005 -0.0006 
3ni 699-37-47A 6/'30/2010 9:04 97.659 TOPP 0.004 121.840 121.841 -0.0052 -0.0035 -0.00U 0.0WII 0.0001 -0.0023 ·0.0008 0.0003 

~ Rai-ce(m): 0.033 0.027 

~ Gradient Mlcnlludl! Im/ml: 1.lSE-05 1.44E-OS 1.48£-05 1.20E-05 1.25E-05 1.12E-OS 1.40E-OS 1.42E-OS 
331 Direction (azimuth): 79 65 66 84 94 90 100 10 7 
ll2 R"2: 0.28 0.47 0.59 0.65 0.75 0..83 0.96 1.00 m p-Value: 0.2706 0.1107 0.0674 0.0n4 0.0647 o.ons 0.03n 0.0546 ,__ 

Stalstically 5i&nifiant?: 334 No No No No No No Yes No 
335 
336 
337 

Ml!illSUrement Musured Depth MP 
HydrMllic He.id (m NA\1018) Trend-Surface Analyses~ (ml 

331 Wei Name 
Date & Tlme (PST) tDWIUr (m) Disc. 

MP-RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th 6th 7tJI Ith 
rn Con"l!Ction Correction & BP Iteration Iteration Iteration Iteration ltention ltemion iter•lan lt«iltion 
34(] 299-E17-18 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/'1D10 10:16 99.656 TOPP 0.007 121.832 121.836 0.0009 0.0025 0.0011 -0.0002 0.0001 
343 299-E17-23 9/14/2010 9:05 102.865 TOPP 0.005 121.835 121.841 0.0025 0.0020 0.0005 0.0001 -0.0001 
344 29!H17·2S 9/14/2010 9:12 104.319 TOPP 0.006 121.841 121.843 0.0029 0.0020 0.0009 0.0003 -0.0001 
345 299-E24-16 9/14/'lIJlO 10:D!l 98.210 TOPP 0.016 121.845 121.848 0.OlfiO 
34E 299-E24-18 9/14/2010 9:45 98.551 TOPP 0.005 121.824 121.824 -0.0112 -0.0088 -0.0095 
34; 299-E24-21 9/14/2010 9:5l 96..835 TOPP 0.004 121.832 121.833 -0.0010 0.0025 0.0021 -0.0009 -0.0002 

3411 299-E24-24 9/14/2010 9:34 99.454 TOPP 0.006 121.840 121.841 0.0015 0.0028 0.0030 0.0003 0.0003 
34S 29!H2!>-36 9/14/2010 8:Sfi 94.916 TOPP 0.004 121.827 121.828 0.0001 0.0048 0.0027 0.0009 

35Cl 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 brce(ml: 0.025 0.027 

rn Gndlent Maicnltucle (m/m): 1.07E-OS 1.SfiE-05 1.51£-05 1.37E~ 1.51E-OS 

353 Dncllon (azmuth): 57 47 38 • 411 
~ R~2: 0.20 051 0.65 0.1!11 Ulll 

355 p-Value: 0.4497 0.1156 0.0723 0.0001 O.OOOCI 
356 Staisticllly 5ilniflant?: No No No Yn Yl!S 

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 
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B C D E F G I H I I J I IC I L I M I N I 0 I p 

rm Measurement Measured Depth MP 
Hydraulic Head (m NAVDB8) Trend-Surfxe Analyses Residuals (ml 

~ Well Name 
Date & Time (PST} toWattr (m) Desc. 

MP-RP NewRP&Gyro NewRP, Gyro ht 2nd 3rd 4th 5th 6th 7th 8th 

361 Correction Correction & BP Iteration Iteration Iteration Iteration lte~tion IUntion Iteration 1te,,1tion 

1362 299-E17-18 3/18/2011 8:4'l 98.975 TOPP 0.003 121.812 121.814 -0.0124 -0.0088 
1363 299-E17-21 3/18/20118.-GE 103.575 roe 0.000 121.852 121.848 0.OOS3 0.0045 0.0044 

1364 299-E17•22 3/18/20118:36 99.656 TOPP 0.007 121.832 121.823 -0.0075 -0.0038 -0.00SO 
1365 299-E17•23 3/18/2011 8:24 102.861 TOPP 0.005 121.839 121.831 -0.0026 -0.0026 -0.0038 ! 

1366 299-E17•2S 3/18/2011 8:11 104.319 TOPP 0.006 121.841 121.839 0 .0026 0 .0022 0.0013 

367 299-E24-16 3/18/2011 9:41 98.19S TOPP 0.016 121.860 121.SSB 0.0309 

368 299-E24-18 3/18/2011 9:52 98555 TOPP 0.005 121.820 121.822 -0.0109 -0.0050 -O.OOS6 

369 299-E24-21 3/18/201110:13 96.839 TOPP 0.004 121.828 121.829 -0.0036 0.0045 0.0042 

371l 299-E24-24 NM NM TOPP 0.006 NM NM 
371 299-E2S-36 3/18/201110:35 94.924 TOPP 0.004 121.819 121.816 -0.0049 0 .0037 0 .0018 ' 

372 699-37-47A 3/18/201110:24 97.67(1 TOPP 0.004 121.829 121.823 0.0031 0 .0054 0.0026 

~ brce(m): 0 .048 0.044 
374 Gradient Mlpiludl! (m/m): 1.SSE-OS USE-OS 2.05E-OS 

375 Direction (azimuth): 82 57 51 

m R"2: 0.24 0.71 0.84 
m p-Value: 0.3816 OJl1U 0.00!l!I -
378 Statistic.ally Significant?: No Yes Yes 

379 
311(1 II 

381 
Muswement MeasuredDepeh MP 

Hydraulic Head (m NAVDB8) Trend•Surfxe Aralyses Residuals (m) -
382 Welllume MP-RP NewRP&Gyro NewRP,Gyro ht 2nd 3rd 4th 51h 6th 7UI 8th 

383 Date & Tme (PST} tDWilflr (m) Dec. 
Correction Correction & BP lterllion Iteration Iteration Iteration Iteration Iteration lier.ion lteotlon 

384 29!H17-18 6/20/201113:05 98.993 TOPP 0.003 121.794 121.790 -0.0111 -0.0092 -OJI098 
38S 299-E17•21 6/20/201112:31 103.601 TOC 0.000 121.826 121.825 0 .0027 0.0023 0.0006 o.ooos 
3Ali 299-E17-22 6/20/201113:41 99.673 TOPP 0.007 121.815 121.809 0 .0021 0.0042 0.0026 0.0012 

387 299-E17-23 6/20/'J:01112:42 102.888 TOPP 0.005 121.812 121.805 -0.0049 -0.0049 -0.0051 -0.0065 

388 299-E17•2S 6/20/'J:01112:37 104.336 TOPP 0.006 121.824 121.820 0 .0063 0.0061 0.0055 0.0045 
389 299-E24-16 6/20/'J:01113:11 98.231 TOPP 0.016 121.824 121.820 0.Olfi8 
390 299-E24-18 6/20/'J:01112:15 98574 TOPP 0.005 121.801 121.798 -0.0129 -0.0097 
391 299-E24-21 6/20/'J:01113:18 96.852 TOPP 0.004 121.815 121.811 -0.0002 0.0042 -0.0002 -0.0008 

392 299-E24-24 NM NM TOPP 0.006 NM NM 

393 299-E25-36 6/20/2.011 12:58 94.948 TOPP 0.004 121.795 121.795 0.0000 0.0046 0.0024 0.0002 

394 699-37-47A 6/2.0/2.01112:50 97.700 TOPP 0.004 121.799 121.793 0.0012 0.002S 0.0039 0.0008 

395 b,.e(m): 0 .032 0.035 

~ Gr3clent Mlpiludl! (m/m): 2.lOE-OS 2.28E-05 ZA3f-o5 2.23E-OS 

397 Diredlon (azlm41th): 90 n It 87 

398 R"2: 053 0.74 OM 0.92 

399 p-Vllue: 0.0703 0.0171 D.010Z 0.0060 

1400 Sutistially Significant?: No Yes Yes Yes I 

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.) 
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B C D E F G I H I I J I IC I l I M I N I 0 I p 

----403 
Musurwnent Measurad Depth MP 

~ic Head (m NAVD881 Trend-Surfac. AMlyses Residuitls (ml 
---- 4dl 5th 8th I 404 WellNan. MP·RP NewRP&Gyro NewRP, Gvro 1st 2nd 3rd 6th 7th - Date & nme IPSO 10Wmr(111) OeK. 
405 Correction Correction & BP llentJon ltemion lterlltlon IU!ratfon Iteration ltemlon ~ ltemion 
406 29!H17·18 9/22/2011 7 :43 99.004 TOPP 0.003 121.783 121.7811 -0.0130 -0.0lOI 

407 29!H17•21 9/22/2011 7:11 103.606 TOC 0.000 121.821 121.B22 0.0017 0 .0011 0.0011 -0.0007 0.0000 
40I 299-£17·22 9/22/2011 8:27 99.615 TOPP 0.007 121.803 121.8011 0.0016 0.0038 0.0024 0.0006 0.0WII ! 

40!I 29!H17·23 9/22/2011 7:25 102.895 TOPP 0.005 121.805 12UIO!I 0.0002 0 .0002 -0.0013 -0.0016 -0.0010 

410 299-E17•25 9/22/20117:19 104.348 TOPP 0.006 121.812 121.816 0.0037 0.0035 0.0024 0.0017 

411 299-E24-16 9/22/2011 7:50 98.237 TOPP 0.016 121.818 121.822 0.0186 

412 299-E24-18 9/22/20118:05 98.512 TOPP 0.005 121.793 Ul.797 -0.0137 -0.0101 -0.0107 

413 299-E24-21 9/22/2011 7:58 96.858 TOPP 0 .004 121.809 121.812 0 .0008 0.0056 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 0.004 121.794 121.795 -0.0010 0.0042 0.0019 -0.0007 -0.000!I 

4U 699-37-47A 9/22/"lDll 7:33 97.713 TOPP 0.004 121.786 121.793 0.0011 0.0025 -0.0010 0.0004 0.0006 

417 Ranselm): 0.038 0.034 -418 GrMllent Mllnltude Im/ml: l .97E•05 :Z.14E-05 1.94E-OS 2.1111!-0S :Z.04€-05 -
419 Dltection (mnuth): 95 71 74 n 92 ,__ 
420 R"2: 0.47 0.72 0.79 039 1.00 - p-Value: 0.1112 0 .0221 0.0200 0.0001 0.0003 421 ,__ 

SUtlstlally Sllnifbnt?: No Yes Yes Yes Yes 422 

423 
424 
425 

MNsurament Measured[)epltl MP 
Hydraulic Hud (m NAVDIIS) Trend-Suma Analyses Residuals (ml - 6th 426 Well Nlme 

Date & Time IPSO toWmir(III) 
MP-RP NewRP&Gyro NewRP, Gvro 1st 2nd 3rd 4th 5th 7th 8th - OeK. 

427 CorrectiDn eon.ctlon&BP bnltion llemion ltermon ltemlon lbtrmon bmion llerltion l1l!mian 
428 299-E17-18 12/29/20118:20 98.916 TOPP 0 .003 121.801 121.803 -0.0007 -0.0013 -0.0004 

429 29!H17•21 12/29/2011 9:02 103.613 TOC 0.000 121.814 121.827 0.0003 -0.0021 -0.0021 

430 299-E17·22 12/29/2011 8:14 99.691 TOPP 0.007 121.797 12Ul14 0.0040 0.0021 0.0032 

431 299-E17-23 12/29/20118:52 102.908 TOPP 0.005 121.792 121.815 0.0018 0.0016 0.0016 

432 299-El7·25 12/29/20118:4E 104.347 TOPP 0.006 121.813 UU121l 0.0027 0.0019 0.0019 

433 299-E24-16 12/29/20118:0ll 98.248 TOPP 0.016 121.807 Ul.8U 0.0099 0.0070 

434 299-E24-18 12/29/2011 7:-M 985n TOPP 0.005 121.798 UUIOO -0.0146 

435 299-E24-21 12/29/20118:01 96.858 TOPP 0.004 121.809 121.815 0.0000 -0.0055 -0.0031 I 

436 299-E24-24 12/29/20118:36 98.490 TOPP 0.006 122.804 122.810 Outlier • Nat USed I 

437 299-E:ZS.36 12/29/20119:10 94.951 TOPP 0.004 121.792 121.800 0.0028 0.0004 0.0027 

438 699-37-47A 12/29/20119:UI 97.727 TOPP 0.004 121.n2 121.787 -0.0064 -0.0041 -0.0038 
439 Ranse(m): 1.032 1.023 

~ Gndlent Mllllltude (m/m): 2.30E-05 Z.1'DIE-OS :Z.67E-05 

441 Dln!dion (ulmuth): 91 104 98 -
442 R"2: 0.69 0.,0 0.95 -
443 p-Value: 0.0157 D.OIID!I 0.0004 -444 5UtlstlQUy 5lcnlflcant?: Yes Yes Yes 

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.) 
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THE 200 EAST AREA UNCONFINED AQUIFER 

B C D E F G I H I I J I K I L I M I N I 0 I p 

447 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) Trend-SurfilceAnalyses llesidlYls Im) 

~ 
MP 

WeUName 
Date & Time (PST) toWater(m) Desc. 

MP-RP NewRP&Gyro NewRP,Gyro ht 2nd ]rd 4th Sth 6th 7th 8th 
449 Correction Correction & BP Iteration Iteration ltemion Iteration Iteration Iteration Iteration Iteration 
450 Z99-E17•18 6/22/2012 9'.48 99.037 TOPP 0.003 121.750 121.760 -0.0397 -0.0351 0.0134 0.0092 OJI097 
451 Z99-E17•21 6/22/2012 9'.50 103.871 roe 0.000 121.557 121.562 0.1478 
452 Z99-E17•22 6/22/2012 9'.22 99.711 TOPP 0.007 121.777 121.780 -0.0444 -0.0238 -0.0018 -0.0048 -0.0037 -0.0011 0.0009 0.0010 
453 Z99-E17•23 6/22/2012 9'.35 102.927 TOPP 0.005 121.773 121.779 -0.0882 -0.0308 0 .0021 0.0018 0.0020 0.0049 
454 Z99-El7·25 6/22/2012 9'.40 104.377 TOPP 0.006 121.783 121.791 -0.0961 -0.0249 -0.0068 -0.006(] -0.0055 -0.0036 0.0002 -0.0005 
455 Z99-E24-16 6/22/2012 9'.11 98.262 TOPP 0.016 121.793 121.798 -0.0297 -0.0422 -0.0232 
456 Z99-E24-18 6/22/2012 8:51 98.617 TOPP 0.005 121.758 121.768 0.0086 0.0246 0.0134 0.0101 
457 Z99-E24-21 6/22/2012 8:48 96.899 TOPP 0 .004 121.768 121.7n 0.0307 0.0312 0.0044 ·0.0001 0.0031 0.0029 0.0019 
458 Z99-E24-24 6/22/2012 8:39 99.509 TOPP 0 .006 121.785 121.792 -0.0072 0.0459 -0.0023 -0.0029 0.0003 -0.0016 -0 .0017 -0.0001 
459 Z99-E25-36 6/22/2012 10:09 94.977 TOPP 0.004 121.766 121.767 0.0072 -0.0427 0.0009 ·0.0074 -0.0059 -0.0016 -0.0012 -0.0004 
4tiO 699-37-47A 6/22/2012 10:13 97.936 TOPP 0.004 121.563 121.569 ·0.1110 0.0976 

~ R&rcelm): 0.236 0.236 

~ G~Mlplitude Cm/m): 1.37E-04 1.17E-04 1.77E-05 2.44E-05 2.54E·05 2.0SE-05 2.23E-05 2.17E•05 
463 Direction (azimuth): 171 123 87 75 84 73 58 67 -
464 R"2: 0.25 051 0.25 0.66 0.77 0.88 0.98 1.00 
465 p-Value: 0.3104 0.0834 0.4177 0.0696 0.0518 0.0402 0.0194 0.0588 
466 Statistically Significant?: No No No No No Yes Yes No 

467 
468 

469 
MelSUl'ement Measured Depth MP 

Hydraulic Head (m NAVD88J Trend-Surfilce Analyses Residuals (m) 
470 Well Name MP·RP NewRP&Gyro NewRP, Gyro ht 2nd ]rd 4th 5th 6th 7th 8th - Date & Time (PST) toW&ter (m) Desc. 
471 Correction Correction & BP Iteration lteratian ltemion Iteration Iteration Iteration lleration lleRtion 
472 299-El7-18 9/12/2012 12:01 99.006 TOPP 0.003 121.781 121.770 0.0136 0.0116 0.0124 

473 Z99-El7•21 9/ 12/2012 11:42 103.620 TOC 0.000 121.807 121.804 0.0009 0.0019 0.0028 0.003(] 0.0002 -0.0007 
474 29!H17-22 9/12/2012 12:12 99.692 TOPP 0.007 121.796 121.796 -0.0064 -0.0082 -0.0068 -0.0051 -O.ll061 
475 Z99-E17•23 9/12/2012 11:55 102.905 TOPP 0 .005 121.795 121.793 -0.0009 -0.0008 -0.0008 0.0010! -0.0014 
476 Z99-El7·25 9/12/2012 11:46 104.347 TOPP 0.006 121.813 121.805 -0.0090 -0.0086 -0.0084 -0.0071 
477 299-E24-16 9/12/2012 12:23 98.248 TOPP 0.016 121.807 121.803 -0.0167 
478 Z99-E24-18 9/12/2012 13:11 98.585 TOPP 0.005 121.790 121.780 0.0144 0.0117 
479 Z99-E24-21 9/12/2012 13:17 96.860 TOPP 0.004 121.807 121.798 -0.0029 -0.0066 -0.0030 -0.0022 -0.0017 -0.0026 

480 Z99-E24-24 9/12/2012 12:58 99.486 TOPP 0.006 121.808 121.800 0.0045 0.0028 0.0058 0.0057 0.0049 0.0041 
481 Z99-E25-36 9/12/2012 12:37 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 0.0011 0.0049 0.0036 0.0023 
483 R&rcelm): 0.038 0.035 
484 Gradient Mlplilude (m/m): 2.18E-05 2.38E-OS 2.46E-05 2.21E-OS 2.lSE-OS 2.18E-05 

485 Direction (azimuth): 95 84 94 91 101 101 

~ R"2: 0.54 0 .70 0.79 0.86 G.91 0.96 
487 - p-Value: 0.0448 0.0154 0.0099 0.0070 o.oim; 0.0082 

488 Statistically 5ilnificant?: Yes Yes Yes Yes Yn Yes 

Figure D-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX with Barometric Adjustments (cont'd.) 
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EVALUATION STUDY FOR PAGE 130 OF 258 
REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z M AB Al:. AD A£ 
5 Without llotonH!trlc ,,.._ Acf_nts 
6 
7 

Malured Depth MP 
Hydnulic Hod (m NAVD81 Tm1cl-Surbce AralyJes Residials (ml -

WellN11me 
Musurement 

2nd 3rd 4th 5th 6th 7th 8d, 8 
Dmt a Time (PST) toWmir(mJ Dae. 

MP.RP 
New RP a Gyro Corredlon 

1st 

9 ltlntlon ltlntion ltenltlon ttention Iteration ltentlon Iteration ltrrMion 

10 299-£17-18 6/16/'lOfYI 9:13 98.831 TOPP 0.003 121.956 -0.0151 -O.OU7 

11 299-E17-21 6/16/200& 8:38 103.439 TOC 0.000 12L987 0.0006 -0.0006 -0.0008 -0.0014 

u 299-£17-22 6/16/'lOfYI 9:25 99.SU TOPP 0.007 UL976 0.0010 0.0031 0.0014 0.0004 

13 299-£17-23 6/16/200& 9:00 102.n4 TOPP 0.005 12L976 -0.0018 -0.0019 -0.0037 -0.0038 
14 299-E17-25 6/16/200& 8:48 104.176 TOPP 0.006 UL913 0.0026 0.0021 0.0008 0.0005 

15 299-£24-16 6/16/200& 9:35 98.062 TOPP 0.016 12L992 0.0200 

16 299-£24-18 6/16/1008 10:50 98.408 TOPP 0 .005 UL967 -0.0105 -0.0073 -0.0082 

17 299-E24-21 6/16/2008 U:07 96.693 ? 0.004 12L974 -0.0033 0.0011 0.0005 -0.0020 

18 299-£24-24 6/16/200810:27 99.299 TOC 0.000 UL919 0.0046 0.0066 0.0069 0.0048 

19 299-£25-36 6/16/1J)C8 10:10 94.780 TOPP 0.004 UL963 -0.0031 0.0024 -0.0003 -0.0021 

20 699-37-47A 6/16/200& 9:53 97.529 TOPP 0 .004 12L970 0 .0051 0.0073 0.0034 0.0035 

21 ~(ml: 0.036 ,--
Gradient M.,utude (m/m): l.49E-OS 1.86E-OS L--OS 1.61E-OS 22 ,--

23 Dinlctton (mimuth): 84 68 Ci1 70 
>--
24 R"2: 0.36 0.66 o:n 0.89 ,--

p-Value: 0.1641 0.0227 0.0117 0.0043 25 
>--

26 Statistblly Signifiant?: No Yes Yes Yes 

27 

28 
29 

MHsun:ment MNsuredl>epth MP 
Hydniullc Hod (m NAVDSI Trend-Surbce Analyses Residlals (ml - Well N11me MP-RP 1st 2nd 3rd 4th 5th 6th 7th 8th ~ 

31 
Date a Timi! IPSTI to Water (ml Desc. New RP a Gyro eon-ect1on 

Iteration ltenltion ltenltlon ttention ~ion lb!mion Iteration Iteration 
32 2!19-E17-18 8/1/200& 8:03 98.846 TOPP 0 .003 12L941 -0.0084 -0.0051 -0.0030 -0.0034 

33 299-E17-21 8/1/200& 7 :30 103.468 TOC 0.000 12L958 -0.0004 -0.0021 0.0048 0.0044 

34 299-£17-22 8/1/200& 8 :12 99.534 TOPP 0.007 12L954 -0.0008 0.0022 0.0044 0.0037 

35 299-E17-23 8/1/200& 7:40 102.762 TOPP 0.005 12L938 -0.0110 -0.0112 -0.00SS -0.0056 

36 299-E17-25 8/1/200& 7:21 104.189 TOPP 0.006 12L970 0.0184 0.0177 
37 299-E24-16 8/1/2008 8:37 98.068 TOPP 0 .016 UL986 0.0277 

31 299-E24-18 8/1/200& 8:52 91.422 TOPP 0.005 121.953 -0.0106 -0.0062 -0.00SS 

39 299-E24-21 8/1/200& 8 :47 96.698 TOPP 0.004 12L969 0.0002 0.0063 0.0047 0.0030 

40 299-£24-24 8/1/2008 9:08 99.331 TOPP 0.006 12L963 -0.0069 -0.0041 -0.0023 -0.0038 

41 299-E:ZS-36 8/1/2008 8:24 94.793 TOPP 0 .004 UL950 -0.00Sl 0.0024 -0.0001 -0.0013 

42 699-37-47A 8/1/2008 7:51 97.564 TOPP 0.004 UL935 -0.0031 0.0000 0.0028 0.0030 

43 ~(ml: 0.051 -
44 Gradient Mllptude (m/ml: 2.62E-05 2.27E-OS 2.74E,05 2.93E-OS -
45 Direction (mimuth): 141 130 141 149 -46 R"2: 0 .37 0.58 OM o.90 
47 p-V11lul!: 0 .1620 0.0469 o.aaz, 0 .0035 -48 Sllltistlally S.niflant?: No Yes Yes Yes 

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments 
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EVALUATION STUDY FOR PAGE 131 OF 258 
REV.0 THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z AA A8 K. AO AE 
51 

Measurement MeasuredDep(tl MP 
Hydraulic Head (m NAVD88 Trend-Surfaa! Analyses Residuals (m) 

52 WellNilme MP-RP 1st 2nd 3nl 4th 5th 6th 7th 8th 
>-- Date & Time (PST) toWater (m) Desc. New RP & Gyro C.onection 

Iteration Iteration Iteration Iteration Iteration Iteration Iteration ltemion 53 

54 299-E17-18 8/29/2008 9:03 98.848 TOPP 0.003 UL939 --0.0151 --0.0116 
55 299-E17-21 8/29/2008 7:36 103.446 TOC 0.000 UL980 0.0083 0.0066 0.0064 0.0056 0.0033 

56 299-E17-22 8/29/2008 9 :10 99.525 TOPP 0.007 UL963 0.0050 0.0081 O.OO&S 0.0050 0,0042 

57 299-E17-23 8/29/2008 8:03 102.735 TOPP 0.005 UL965 0.0025 0.0023 0.0007 0.0005~ --0.001~ 

58 299-E17-25 8/29/2008 7:48 104.197 TOPP 0.006 UL962 --0.0034 --0.0041 --0.0053 --0.0056 I 

59 299-E24-16 8/29/2008 8:55 98.on TOPP 0.016 UL982 0.0285 I 

60 299-E24-18 8/29/2008 8:39 98.431 TOPP 0.005 121.944 --0.0155 --0.0110 -0.0118 I 

61 299-E24-21 8/29/2008 8:30 96.712 TOPP 0.004 121.955 -0.0033 0.0030 0.0025 --0.0012 --0.0008 I 

62 299-E24-24 8/29/2008 9:25 99.331 TOPP 0.006 UL963 -0.0041 --0.0012 --0.0009 --0.0040 --0.0046 I 

&3 299-E2S-36 8/29/2008 8:21 94.797 TOPP 0.004 UL946 --0.0007 0.0071 0.0047 0.0021 0.0028 I 
I 

64 699-37-47A 8/29/2008 8:13 97.553 TOPP 0.004 UL946 --0.0023 0.0009 --0.0027 --0.0024 --0.0035 

&5 Rance Im): 0.043 -
66 Gradient Magnitude (m/m): 1.73E-OS 2.39E-OS 2.27E-OS 2..10E-GS 2.32E-OS 

67 Direction (azimuth): 69 55 49 59 54 

68 R"2: 0.30 0.69 0.74 U7 0.92 I 

69 p-value: 0.2432 0.0175 0.0180 OJIOl6 0.0071 I 

70 Statisticaly Silnificant?: No Yes Yes Yes Yes 
71 

n 
73 

Measurement Measwed Dep(tl MP 
Hydraulic Head (m NAVD88 Trend-Swfae2 Analyses Residuals (ml -

6th 7th 8th 74 Well Nilme MP-RP 1st 2nd 3nl 4th 5th 

75 Date & Time (PST) toWater (m) Desc. New RP & Gyro Correction 
Iteration Iteration Iteration Iteration Iteration Iteration Iteration ltemion 

76 299-E17-18 9/1.0/11»B 9:27 98.843 TOPP 0.003 UL944 -0.0056 --0.0020 --0.0003 --0.0022 --0.0016 

n 299-E17-21 9/10/2008 9:01 103.278 TOC 0.000 122.147 O.UlS 
78 299-E17-22 9/10/2008 9:25 99.535 TOPP 0.007 121.953 -0.0136 0.0020 0.0044 0.0040 

79 299-E17-23 9/10/2008 9 :18 102.760 TOPP 0.005 12L940 -0.0538 --0.0105 --0.0044 --0.0002 0.0007 

80 299-E17-25 9/10/2008 9:11 104.195 TOPP 0.006 12L964 --0.0431 0.0106 
81 299-E24-16 9/1.0/11»B 9:46 98.100 TOPP 0.016 UL955 0.0140 0.0046 0.0038 --0.0006 --0.0002 

82 299-£24-18 9/10/2008 10:34 98.421 TOPP 0.005 121.954 --0.014S --0.0024 --0.0015 --0.0030 --0.0025 
83 299-E24-21 9/10/2008 10:50 96.702 TOPP 0.004 121.965 0.0062 0.0065 0.0055 0.0019 0.0022 

84 299-E24-24 9/10/2008 10:22 99.336 TOPP 0.006 12L958 --0.0460 --0.0059 --0.0027 --0.0003 0.0003 
85 299-E25-36 9/10/2008 10:07 94.803 TOPP 0.004 121.940 0.0326 --0.0050 --0.0085 
86 699-37-47A 9/1.0/11»B 9:58 97.560 TOPP 0.004 121.939 0.0121 0.0020 0.0037 0.0004 0.0011 
87 Rance(m): 0.208 -
88 Gradient Maanitucle (m/m): 8.79E-OS 1.81E-OS 2.04E-OS 2.m-05 2.74E-OS -
89 Direction (azimuth): 58 117 146 m 173 

90 R"2: 0.41 0.59 0.74 O.M 0.97 -
91 p-Value: 0.1233 0.0457 0.0167 OJIOOI 0.0007 

92 Statistically Sicnfficant?: No Yes Yes Ye Yes 

Figure D-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.) 
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REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z AA A8 AC. AD A£ 
9S 

Measurement Measuttd Depth MP 
Hydraulic Head (m NAVD88 T rend-Slriaa! Analyses Residuals (ml 

96 Well Name MP-RP 1st 2nd 3rd 4th 5th 6th 7th 8th - Date & Time (PST) tDWater(m) Ol!Sc. New RP & Gyro Corredlon 
97 Iteration Iteration Iteration Iteration Iteration ltention Iteration Iteration 

98 299-£17-18 10/23/200813:58 98.848 TOPP 0.003 121.939 -0.0274 -0.0144 -0.0116 -0.0124 
99 299-£17-21 10/23/200813:10 103.443 TOC 0.000 121.983 -0.0153 0.0104 0 .0090 0.0081 0.0073 

100 299-£17-22 10/23/2008 13:38 99.526 TOPP 0 .007 121.962 -0.0062 0.0048 0.0073 0.0059 0.0039 0.0056 

101 299-£17-23 10/23/200814:0S 102.62S TOPP o.oos 122.074 0.0850 
102 299-£17-25 10/23/2008 13:05 104.19S TOPP 0.006 12L964 -0.028S -0.0022 -0.0029 -0.0031 -0.00SO 0.0002 0.0018 0.0007 

103 299-£24-16 10/23/200813:47 98.079 TOPP 0.016 121.975 0.0240 0.0235 
104 299-£24-18 10/23/200813:22 98.433 TOPP o.oos 121.942 -0.0162 -0.0157 -0.0119 

105 299-£24-21 10/23/2008 13:32 96.714 TOPP 0.004 121.953 0.0061 -0.0025 0.0026 -0.0010 -0.0016 -0.0018 -0.0010 0.0007 
lOE 299-£24-24 10/23/'lfD 13:25 99333 TOPP 0.006 121.961 -0.0072 -0.0046 -0.0022 -O.OOS3 -0.0053 -0.0020 -0.0009 -0.0010 

107 299-£25-36 10/23/2008 14:17 94.796 TOPP 0.004 121.947 0.0089 0.0030 0.0094 0.0071 0.0043 0.0014 0.0021 
1()8 699-37-47A 10/23/2008 14:12 97.553 TOPP 0.004 121.946 -0.0231 -0.0023 0.0003 0.0008 -0.003S -0.0034 -0,0020 -0.0004 

10'J Rarcelml: 0.13S 
uo Gradient Ma&nitude (m/m): S.4SE-OS 1.96E-OS 2.S6E-OS 2.40E-OS 2.30£-05 1.60£-05 l.S3E-OS 1.91£-0S - Direction (azlmuth): 22 59 so 59 52 S7 60 56 111 
t--
112 R"2: 0.26 0.37 0.66 0 .74 0.84 0.83 0.95 0.99 
t--
113 p-Vllue: 0.3028 0 .1989 0.0397 0.0345 0.0261 o.OGn 0.0524 0 .1051 

114 Statistically Si&nlflant?: No No Yes Yes Yes No No No 

11S 

116 
117 

MNsurement Measured Depth MP 
Hydraulic Head (m NAVD88 Trend-Slrila Analyses Residuals (ml -

WellNarne MP-RP 6th 8th 118 1st 2nd 3rd 4th 5th 7th - Om & Time (PST) tDWater(m) Desc. New RP & Gyro Conectlon 
119 Iteration Iteration Iteration ltention Iteration Iteration ltemion Iteration 
12(] 299-E17-18 11/26/200810:25 98.84S TOPP 0.003 121.942 -0.0028 0.0006 0.0024 0.0004 0.0005, 0.0006 

121 299-E17-21 11/26/2008 8:56 103.474 TOC 0.000 121.952 -0.0003 -0.0020 0.0042 -0.0003 -0.0010 -0.0009 
122 29!H17-22 11/26/'200810-32 99.544 TOPP 0.007 121.944 -0.0045 -0.0015 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 
U.4 299-£17-25 11/26/2008 9:08 104.195 TOPP 0.006 121.964 0.0166 0.01S8 

12S 299-£24-16 11/26/200810:15 98.076 TOPP 0.016 121.978 0.0279 

12li 299-£24-18 11/26/2008 9 :48 98.426 TOPP 0.005 121.949 -0.0050 -0.0006 -0.0002 -0.0003 0.0017 
127 299-£24-21 11/26/2008 9 :55 96.711 TOPP 0.004 121.956 -0.0010 0.0051 0.0038 O.OOS1 

128 299-£24-24 11/26/2008 8:44 99.341 TOPP 0.006 121.953 -0.0057 -0.0029 -0.0012 -0.0019 0.0003 0.0011 

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 -0.0003 0-0028 0.0053 0.0021 0.0008 0.0006 

131 Rlnp(m): 0.047 

132 Gradient MalfliCude (m/m): L63E-OS 1.46E-OS 1.69E-OS 1.3SE-OS U&-05 1.14£-05 

'ill Dlt9dlon (azimuth): 141 111 139 117 ts 88 

134 R"2: 0.20 0.43 0.68 0.86 0.97 0.98 -135 p-Yllue: 0.40'J2 o.un 0.0323 0.0069 o.ooot 0.0019 

136 Statistically SC,,lfiant?: 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.) 
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THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z AA A8 K. AO AE 
139 

Measurenent Measured Depth MP 
Hydtaulic Head (m NAVD88 Trend-~ Analyses Residuals (ml 

140 Well Name MP-RP 1st 2nd 3rd 4th 5th 6th 7th 81h - Date & Time (PST) tDW,ar(m) Dl!Sc. New RP & Gyro Correction 
141 lteRtion Iteration Iteration Iteration Iteration Iteration Iteration Iteration 
142 29!H17-18 12/22/X03 12:31 98.870 TOPP 0.003 121.917 -0.0149 -0.0111 -0.0090 -0.0099 
143 299-E17-21 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 
144 299-07-22 12/22/2008 12:36 99.552 TOPP 0.007 121.936 0.0008 0.0042 0.0065 0.0050 0.0034 0.0025 0.0034 
145 299-E17-23 12/22/2008 12:43 102.762 TOPP 0.005 121.938 -0.0002 -0.0004 0.0056 0.0054 0.0037 0.0044 
14' 299-E17-25 12/22/2008 12:50 104.199 TOPP 0.006 121.960 0.0194 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/XO) 12:05 98.4S6 TOPP 0.005 121.919 -0.0178 -0.0129 -0.0125 
149 299-£24-21 12/22/2008 12:08 96.736 TOPP 0.004 121.931 -0.0052 0.0016 0.0000 -0.0038 -0.0044 
1SO 299-£24-24 12/22/200812:00 99.350 TOPP 0.006 121.944 0.0011 0.0042 0.0061 0.0028 0.0028 0.0001 0.0001 0.0009 
151 299-E2S-36 12/22/200813:21 94.816 TOPP 0.004 121.927 0.0004 0.0089 0.0062 0.0037 0.0016 -0.0009 -0.0016 -0.0007 
152 699-37-47A 12/22/'200813:26 97.579 TOPP 0.004 121.920 -0.0068 -0.0034 -0.0005 0.0000 -0.0032 -0.0022 -0.0003 0.0006 
153 - Ranse(m): 0.046 
154 - Gradient Macnitude Im/ml: l.3SE-OS 2.04E-OS 1.40E-OS 1.48E-OS 1.29E-OS 1.4SE-OS l .63E-OS l .63E-OS 
155 Dil'l!Ction (azimuth): 76 ss 79 96 91 111 125 l2S 
156 R"2: 0.16 0.4S 0.49 0.68 0.79 0.88 0.9S 0.99 
157 p-VaJ~: 0.5047 0.1208 0.13S1 0.0578 0.0433 0.0418 0.04S9 0.0819 
1Sll Statistially Sipllficant?: No No No No Yes Yes Yes No 
159 

160 
161 

Measured Depth MP 
Hydraulic Head (m NAVD88 Trend-~ Analyses Residuals (m) 

162 Well Name 
Measurement 

MP-RP 1st 2nd 3rd 4th 5th 6th 7th 81h - Date & Time (PST) tDWater (m) Dl!Sc. New RP & Gyro Correction 
163 Iteration Iteration ltention Iteration Iteration Iteration Iteration Iteration 
164 299-E17-18 1/26/2009 10:27 98.869 TOPP 0.003 121.918 -0.0007 -0.0031 -0.0020 -0.0006 -0.0011 
165 299-E17-21 1/26/2009 9:29 103.494 TOC 0.000 121.933 0.0028 -0.0020 -0.0025 0.0016 0.0010 
166 299-E17-22 1/26/2009 10:21 99.S66 TOPP 0.007 121.922 -0.0010 -0.0030 -0.0021 -0.0007 -0.001S 
167 299-E17-23 1/26/2009 9:41 102.794 TOPP 0.005 121.906 -0.0158 
168 299-E17-25 1/26/2009 9:34 104.222 TOPP 0.006 121.937 0.0128 0.0079 0.0076 
169 299-£24-16 1/26/200910:14 98.123 TOPP 0.016 121.932 0.0090 0.0090 
17CJ 299-£24-18 1/26/2009 9:54 98.455 TOPP 0 .005 121.920 -0.0081 -0.0082 -0.0068 -0.0066 
171 299-E24-21 1/26/2009 9:59 96.733 TOPP 0 .004 121.934 0.0031 0.0053 0.0073 0.0063 0.0043 
1n 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-E25-36 1/26/200910:34 94.827 TOPP 0.004 121.916 -0.0027 -0.0017 0.0008 -0.0006 -0.0019 
174 699-37-47A 1/26/2009 10:39 97.S86 TOPP 0.004 121.913 0.0024 -0.001S -0.0005 0.0015 0.0018 
175 Rance Im): 0.031 -
176 Gradient Magnitude Im/ml: l .62E-OS 1.42E-OS 1.S2E-OS 1.441:45 1.57E-OS 
m - Direction (azimuth): 124 96 86 UIS 115 
178 R"2: 0.43 0.60 0.73 0.82 0.92 ,__ 
179 p-Yalue: 0.1092 0.0397 0.0203 OJ>i.46 0.0060 

180 Statistically Siplificant?: 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 

EVALUATION STUDY FOR PAGE 134 OF 258 REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z AA A8 AC AD AE 
183 

MNSUrement Measnd Dlpth MP 
Hydraulic Head (m NA\/088 Trend--Surfaa! Analyses Residuals (ml - Well Name 184 MP-RP 1st 2nd 3rd 4th 5th 6th 7th 81h - Om • Time (PST) toWater(m) Desc. New RP la Gyro C.orredion 

185 Iteration Iteration Iteration Iteration Iteration Iteration Iteration 11:emion 

1186 299-£17-lB 2/5/2009 9 :41 98.885 TOPP 0.003 121.902 -0.0202 -0.0167 
1B7 299-£17-21 2/S/2<X199:18 103.482 TOC 0.000 12L944 0.0051 0.0033 0.0031 0.0021 -0.0003 

1188 299-£17-22 2/5/20099:47 99.562 TOPP 0.007 121.926 0.0003 0.0035 0.0012 -0.0005 0.0015 
189 299-£17-23 2/5/2009 9:32 102.762 TOPP 0.005 121.938 0.0074 0.0073 0.0049 0.0047 0.0044 

190 299-£17-25 2/5/2009 9:26 104.225 TOPP 0.006 12L934 0.0008 0.0000 -0.0017 -0.0021 -0.0031 
191 299-E24-16 2/5/2009 9:58 98.lOS TOPP 0.016 121.950 0.0290 
192 299-E24-1B 2/5/2009 8:59 98.466 TOPP 0.005 12L909 -0.0174 -0.0128 -0.0139 

193 299-E24-21 2/5/20099:05 96.747 TOPP 0.004 12L920 -0.0048 0.0016 0.0009 -0.0035 0.0002 
194 299-E24-24 2/5/2009 8:50 99.362 TOPP 0.006 12L932 -0.0014 0.0015 0.0019 -0.0017 -0.0010 

195 299-£25-36 2/S/200910:13 94.824 TOPP 0.004 12L919 0.0046 0.0125 0.0090 0.0060 
196 699-37-47A 2/S/200910:06 97.585 TOPP 0.004 12L914 -0.0034 -0.0002 -0.0054 -0.0051 -0.0017 

197 ~Im): 0.048 - Gradient Macnitude (m/m): 198 1.68E-OS 2.40E-OS 2.28£-05 2..02E-Cl5 2.64E-OS 
199 Direction (azimuth): 62 49 41 51 48 

; R'"2: 0.24 0.58 0.68 OM 0.95 
p-Value: 0.3283 0.0487 0.0324 G.IJ'1TI 0.0029 

202 Statistically 5ilnibnt?: No Yes Yes Yes Yes 
203 

204 
205 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD8& Trend-SurfKe Analyses Residuals (m) -206 Well Name MP-RP 1st 2nd 3rd 4th 5th 6th 7th 8th 

207 Date & Tme (PST) toWater(m) Desc. New RP & Gyro Correction 
Iteration Iteration Iteration Iteration Iteration Iteration Iteration Iteration 

208 299-E17-18 3/24/2009 12:21 98.889 TOPP 0.003 121.898 -0.0159 -0.0129 

209 299-E17-21 3/24/2009 12:55 103.500 TOC 0.000 121.927 -0.0027 -0.0041 -0.0043 -0.0051 -0.0042 
210 299-E17-22 3/24/2009 12:3S 99.562 TOPP 0.007 121.926 0.0092 0.0118 0.0101 0.0087 

211 299-E17-23 3/24/2009 12:15 102.774 TOPP 0.005 121.926 0.0037 0.0036 0.0018 0.0016 0.0028 
212 299-£17-25 3/24/2009 12:09 104.231 TOPP 0.006 121.929 0.0044 0.0037 0.0024 0.0021 0.0032 
213 299-E24-16 3/24/2009 12:28 98.119 TOPP 0.016 12L936 0.0242 

214 299-E24-18 3/24/2009 11:40 98.4n TOPP 0.005 121.903 -0.0137 -0.0098 -0.0107 
215 299-E24-21 3/24/200911:3S 96.753 TOPP 0.004 12L914 -0.0006 0.0047 0.0042 0.0009 0.0022 

216 299-E24-24 3/24/2009 11:20 99.373 TOPP 0.006 121.921 -0.0021 0.0004 0.0007 -0.0021 -0.0010 
217 299-US-36 3/24/2009 12:50 94.842 TOPP 0.004 121.901 -0.0046 0.0021 -0.0007 -0.0030 -0.0013 

218 699-37-47A 3/24/200912:43 97.591 TOPP 0.004 121.908 -0.0022 o.ooos -0.0035 -0.0032 -0.0016 
219 ~Im): 0.038 

~ Gradient Mqnltude (m/m): l.68E-OS 2.32E-OS 2.24E-OS 2.01£..(15 2.06E-OS 

221 Direction (azimuth): 62 45 38 46 46 
m R'"2: 0.24 0.63 0.71 G..12 0.93 -
223 p-Value: 0.3283 0.0299 0.0232 0.0140 0.0045 

™ Statistic.ally 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-1 2-0086, 
CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT 

EVALUATION STUDY FOR PAGE 135 OF 258 
REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z AA AB AC. AO Af. 
227 Measurement Measured Depth MP Hydraulic He.id (m NAVD88 Trend-Swfllc2 Analyses Residuals (m) 

228 Well Nilme MP-RP 1st 2nd 3rd 4th 5th 6th 7th 8th - Dllte & Tme (PST) toWiter(ml Desc. New RP & Gyro Correction ,tterlltioo 229 1ltenition Iteration Iteration Iteration Iteration Iteration Iteration 

230 299-E17-18 6/29/2009 11:50 98.823 TOPP 0.003 12L964 -0.0173 -0.0159 -0.0133 

231 299-£17-21 6/29/2009 U:37 103.449 TOC 0.000 121.977 0.0010 -0.0087 -0.0093 -0.0094 -0.0080 
232 299-E17-22 6/29/2009 11:41 99.498 TOPP 0.007 UL990 0.0134 0.0103 0.0130 0.OlU 

233 299-E17-23 6/29/2009 U:15 102.708 TOPP 0.005 121.992 0.0084 0.0073 0.0073 0.0054 10.0070 0.0030 0.0017 

234 299-E17-25 6/29/200912:22 104.168 TOPP 0.006 121.991 0.0094 0.0059 0.0056 0.0042 0.0057 0.0006 -0.0014 -0.0001 

235 299-E24-16 6/29/200911:33 98.056 TOPP 0.016 12L998 0.0261 0.0223 

236 299-E24-18 6/29/2009 11:19 98.410 TOPP 0.005 121.96S -0.0027 -0.0117 -0.0074 -0.0082 -0.0066 -0.0087 

237 299-E24-21 6/29/200911:26 96.694 TOPP 0.004 12L973 0.0110 -0.0007 0.0051 0.0047 0.0064 0.0049 0.0000 0.0001 

238 299-E24-24 6/29/2009 11:03 99.361 TOPP 0.006 121.933 -0.0299 

239 299-E25-36 6/29/2009 U:07 94.776 TOPP 0.004 12L967 -0.0066 -0.0063 -0.0001 -0.0029 -0.0011 0.0019 0.0001 -0.0002 

240 699-37-47A 6/29/2009 U: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 Ranae (m): 0.065 

242 Gradient M.ilffitude (m/m): 2.68E-05 1.33E-05 2.04E-05 2.15E-05 2.17E-05 2.63E-05 UOE~ 2.26E-05 

243 Direction (azimuth): 336 12 12 4 5 18 29 29 -
244 R"2: 0.24 0.14 0.42 0.53 0.65 0.83 039 1.00 -245 p-Villue: 0.3271 0.5904 0.1996 0.1548 0.1252 0.0700 o.oD97 0.0152 -
246 stlltistically Signific.int?: No No No No No No Yes Yes 
247 

248 
249 

MQsurement Measured Depth MP 
Hydraulic Heild (m NAVD88 'Trend-S..-face Analyses Residullls (m) -250 Well Nilme MP-RP 1st 2nd 3rd 4th 5th 6th 7th 8th 

ill Dllte & Time (PST) to Willer (m) Desc. New RP & Gyro Correction 
Iteration Iteration Iteration Iteration ltl!Rtion Iteration ltemion lterlltion 

252 299-E17-18 9/22/2009 7:50 98.870 TOPP 0.003 121.917 -0.0141 -0.0113 -0.()122 

253 299-E17-21 9/22/2009 7:58 103.468 TOC 0.000 121.958 0.0034 0.0020 0.0010 0.0008 0.0039 

254 299-E17-22 9/22/2009 7:43 99.548 TOPP 0.007 121.940 0.0043 0.0068 0.0052 0.003S 0.0047 

255 299-E17-23 9/22/2009 8:09 102.757 TOPP 0.005 12L943 -0.0003 -0.0004 -0.0005 -0.0022 0.0005 

256 299-E17-25 9/22/2009 8:05 104.202 TOPP 0.006 12L957 0.0101 0.0095 0.0092 0.0079 
257 299-£24-16 9/22/2009 7:33 98.103 TOPP 0.016 12L952 0.0234 

258 299-E24-18 9/22/2009 7:15 98.456 TOPP 0.005 121.919 -0.0171 -0.0134 

259 299-E24-21 9/22/2009 7:27 96.734 TOPP 0.004 121.933 -0.0004 0.0047 0.0006 -0.0001 -0.0007 

260 299-E24-24 9/22/2009 7:06 99.35S TOPP 0.006 12L939 -0.0068 --0.0044 -0.0079 -0.0078 -0.0069 

261 299-£25-36 9/22/2009 8:23 94.819 TOPP 0.004 121.924 0.0046 0.0110 0.0083 0.005S 0.0046 

262 699-37-47A 9/22/2009 8:14 97.581 TOPP 0.004 12L918 -0.0070 -0.0045 -0.0038 -0.0076 -0.0061 

263 Range (m): 0.041 -
264 Gr.ldient M.ignitude (m/m): 2.42E-05 3.0l E-05 2.83E-05 z.m~ 2.37E-05 

265 Direction (azimuth): 58 50 59 5' 60 

~ R"2: 0.46 0.70 0.78 o.M 0.86 

267 p-Villue: 0.0854 0.0145 0.0112 G..0109 0.0195 

268 stlltistically 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 
EVALUATION STUDY FOR PAGE 136 OF 258 REV.0 

THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z AA AB AC. AO AE 
271 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD88 Tmid-Surfacie Analyses Residuals (ml 

m Well Name MP-RP 1st 2nd 3rd 4th 5th 6th 7th 8th ..._ Date & Time (PST) toWab!r(m) Dec. New RP & Gyro Correction 
273 Iteration Iteration Iteration Iteration Iteration Iteration lteratiotl Iteration 
274 299-£17-18 12/30/2fX13 8:53 98.923 TOPP 0.003 121.864 -0.0091 -0.0070 -0.0033 -0.0014 -0.0005 
275 299-E17-21 12/'J0/2fX13 10:10 103.523 roe 0.000 121.904 0.0059 0.0048 0.0004 -0.0014 -0.0014 

276 299-E17·22 U/Y)/2009 9:13 99.611 TOPP 0.007 121.877 -0.0027 -0.0007 0.0018 0.0043 
277 299-£17-23 12/Y)/2009 8:39 102.815 TOPP 0.005 121.885 0.0012 0.0011 0.0000 -0.0018 -0.0015 

278 299-£17-25 12/30/2009 8:23 104.26S TOPP 0.006 121.895 0.0068 0.0063 0.0041 0.0022 0.0024 
279 299-£24-16 12/30/2009 9:02 98.162 TOPP 0.016 121.893 0.0181 
Zllll 299-£24-18 12/30/2fX13 9:33 98.505 TOPP 0.005 121.870 -0.0140 -0.0111 -0.0078 -0.0023 -0.0012 

281 299-£24-21 12/30/2009 9:26 96.783 TOPP 0.004 121.884 0.0001 0.0041 0.0091 
282 299-£24-24 12/30/2fX13 9:56 99.405 TOPP 0.006 Ul.889 -0.0064 -0.0046 -0.0043 0.0006 0.0015 

283 299-E2S-36 12/30/2fX13 11:12 94.871 TOPP 0.004 12un 0.0067 0.0117 
284 699-37-47A 12/30/2fX13 10:25 97.643 TOPP 0.004 121.856 -0.0066 -0.0046 0.0001 -0.0003 0.0006 
285 Range(ml: 0.048 

~ Gradient Ma&nltude (mJml: 2.45E-OS 2.74E-OS 3.S8E-OS 4.25E-05 4.38E-OS 
287 Direction (&?lmuth): 86 76 67 53 S2 -
2JJ8 R"2: 0.61 0.78 0.90 o.• 0.99 -
289 p-Ylfue: 0.0243 0.0053 0.0011 G.0001 0.0001 

290 Statistically 5isnlficant7: Yes Yes Yes Ya Yes 
291 

292 
293 

Measurement MHsu,ed Depth MP 
Hydraulic Head (m NAVD88 Tmid-Surfaa! ~ Residuals (ml 

294 Well Name MP-RP 1st 2nd 3rd 4th 5th 6th 7th 8th 
295 Date & Time (PST) tDWlblr (m) Desc. New RP & GyroCorrKtlon 

Iteration Iteration Iteration Iteration Iteration Iteration Iteration Iteration 
29li 299-£17-18 3/16/2010 7:41 98.949 TOPP 0.003 121.838 -0.0227 -0.0190 
297 299-E17-21 3/16/2010 7:10 103.541 roe 0.000 121.886 0.0088 0.0069 0.0066 0.0057 0.0039 
Z!IIII 299-£17-22 3/16/'2010 8:54 99.628 TOPP 0.007 121.860 -0.0036 -0.0003 -0.0029 -0.0046 -0.005S 

29!l 299-£17-23 3/16/2010 7:31 102.833 TOPP 0.005 121.867 -0.0027 -0.0028 -0.0055 -0.0057 
.'!OIi 299-£17-25 3/16/'2010 7:22 104.284 TOPP 0.006 121.876 0.0039 0.0031 o.oou 0.0008 -0.0011 
301 299-£24-16 3/16/'2010 7:53 98.166 TOPP 0.016 121.889 0.0309 

302 299-£24-18 3/16/2010 9:09 98.529 TOPP 0.005 121.846 -0.0172 -0.0123 -0.0136 
'J03 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 0.006 121.870 0.0002 0.0033 0.0038 0.0003 0.0001 
'J05 299·E2S-36 3/16/2010 8:16 94.889 TOPP 0.004 121.854 0.0024 0.01(11 0.0068 0.0039 0.0041 

1306 699-37-47A 3/16/2010 8:06 97.638 TOPP 0.004 121.861 0.0038 0.0072 0.0014 0.0017 0.0000 
307 Ranse(ml: 0.051 

rn Gradient Mapitude (m/ml: 1.79E-OS 2.63E-OS 2.S5E-OS 2.DE-05 2.4SE-OS 

1309 Direction (azimuth): 51 42 32 41 36 

~ R"2: 0.23 0.57 0.71 0.a7 0.92 

311 p-V..lue: 0.3568 0.0520 0.023S o..oo&6 0.0066 

ill Statistically Sipllficant7: No No Yes Ya Yes 

Figure 0-5. 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 

EVALUATION STUDY FOR PAGE 137 OF 258 
REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u I/ w X y z AA A8 AC. AO AE. 
315 Measurement Measured Depth MP Hydraulic Head (m NAl/088 Trenct-Surfa<e Analys(!s Residuals (m) - 2nd 5th 61h 7th 8th 316 Well Name MP-AP 1st 3rd 4th - Date & Time IPSll toWater (m) Oesc. New RP & Gyro Com!ction 

tteratlon ltl!flltlon Iteration Iteration Iteration 317 Iteration Iteration ltention 

318 299-£17-18 6/YJ/20108:55 98.937 TOPP 0.003 121.850 -0.0024 -0.0008 0.0007 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-£17-22 6/YJ/'1D10 8 :44 99.628 TOPP 0.007 121.860 0.0041 o.ooss 0.0071 
321 299-E17-23 6/30/2010 9:35 102.843 TOPP 0.005 12L857 -0.0008 -0.0009 0.0031 0.0042 

322 299-£17-25 6/YJ/2010 9:-44 104.287 TOPP 0.006 121.873 0.0129 0.0125 
323 299-E24-16 6/30/2010 8:35 98.188 TOPP 0.016 121.867 0.0134 
324 299·E24-18 6/YJ/2010 8 :17 98.523 TOPP o.oos 12L852 -0.0064 -0.0043 -0.0040 -0.0033 

325 299·E24-21 6/30/2010 8:27 96.805 TOPP 0.004 12L862 0.0034 0.0063 0.0053 0.0059 
326 299-E24-24 6/30/2010 7:57 99.436 TOPP 0.006 121.858 -0.0065 -0.0052 -0.0039 -0.0032 

327 299-E2S-36 6/30/'1D10 9:25 94.899 TOPP 0.004 121.844 -0.0046 -0.0009 -0.0027 -0.0019 
328 699-37-47A 6/YJ/2010 9:04 97.6S9 TOPP 0.004 121.840 -0.0066 -0.0051 -0.0031 -0.0020 

329 Rance (m): 0.033 
330 Gradient Mqnltude (m/m): 1.30£-05 1.SOE-05 L29E-OS 1.31£-05 
331 Direction (azimuth): 90 76 101 103 -332 R"2: 0.38 O.S6 0.69 0.79 
m ~Value: 0.1436 O.OS6S OJ>Hl 0.0192 

334 Statistically Significant?: No No Yes Yes 
335 

336 
337 

Measurement Measured Depth MP 
Hydraulic Head (m NAl/088 Trend-~ Analys(!s Residuals (m) 

338 Well Name MP-AP 1st 2nd 3rd 4th 5th 61h 1th 8th 

339 Date & Time IPSll toWater (m) Oesc. New RP & Gyro Com!ction 
Iteration Iteration Iteration Iteration Iteration Iteration Iteration Iteration 

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 99.6S6 TOPP 0.007 12L832 -0.000S 0.0010 -0.0002 -0.0013 -0.0007 

343 299-£17-23 9/14/2010 9:05 102.86S TOPP 0.005 12L83S 0.0004 0.0000 -0.0012 -0.0016 0.0000 
1344 299-£17-25 9/14/2010 9:U 104.319 TOPP 0.006 12L841 0.0047 0.0039 0.0030 0.0024 
345 299-£24-16 9/14/2010 10:09 98.210 TOPP 0.016 121.845 0.0147 

1346 299-£24-18 9/14/2010 9:4S 98.5S1 TOPP 0 .005 12L824 -0.0099 -0.0077 -0.0082 
347 299-£24-21 9/14/2010 9:51 96.83S TOPP 0.004 12L832 -0.0016 0.0016 0.0013 -0.0013 -0.001S 

1348 299-£24-24 9/14/2010 9:34 99.454 TOPP 0.006 121.840 0.001S 0.0026 0.0028 0.0005 0.0012 
349 299-£25-36 9/14/2010 8:56 94.916 TOPP 0.004 121.827 0.0007 0.0051 0.0034 0.0018 0.0010 

350 699-37-47A 9/14/2010 10:25 97.673 TOPP 0.004 12L826 0.0000 0.0017 -0.0008 -0.0006 -0.0001 
3S1 Range(m): 0.02S - Gradient Mqnltude (m/m): 3S2 1.00E-05 1.36E-OS 1.26E-OS U2E-OS 1.0SE-05 
>--
3S3 Direction (azimuth): 80 63 S6 68 76 -354 R"2: 0.2S O.S6 0.64 0.92 0.96 

355 ~Value: 0.3S95 0.0850 0.0759 Cl.0057 0.0078 
356 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 

EVALUATION STUDY FOR PAGE 138 OF 258 
REV. 0 THE 200 EAST AREA UNCONFINED AQUIFER 

R s T u V w X y z AA A8 M:, AD A£. 
359 

Musurement Measured Depth MP 
Hydraulic Head (m NAVD88 Trmd-s..face Analyses Residuals (ml -

MP-RP 2nd 3rd 4th 5th 6th 1th 8th 360 Well Name 1st - Date & Time (PST) tDWater(m) Oesc. New RP & Gyro C.olftdion 
ltention ltemlon Iteration Iteration Iteration Iteration ltention Iteration 361 

362 299.£17-18 3/18/2011 8:47 98.975 TOPP 0.003 121.SU -0.0182 -0.0146 

363 299-£17-21 3/18/2011 8:06 103.57S TOC 0.000 121.852 0.0057 0.0049 0.0048 0.0033 

364 299-£17-22 3/18/20118:36 99.656 TOPP 0.007 121.832 -0.0014 0.0024 0.0004 -0.0010 -0.0002 

365 299-£17-23 3/18/20118:24 102.861 TOPP 0.005 121.&39 0.0005 0.0004 -0.0016 -0.0018 -0.0002 

366 299-£17-25 3/18/20118:11 104.319 TOPP 0.006 121.841 0.0000 -0.0004 -0.0019 -0.0024 -0.0003 

367 299-£24-16 3/18/2011 9 :41 98.19S TOPP 0.016 121.860 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-E24-21 3/18/201110:13 96.839 TOPP 0.004 121.828 -0.0039 0.0043 0.0039 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 0.004 121.819 -0.0033 O.OOS3 0.0023 0.0002 -0.0010 

3n 699-37-47A 3/18/201110:24 97.670 TOPP 0.004 121.829 0.0029 0.0054 0.0007 0.0018 0.00ml 

373 Rilt,celml: 0.048 - Gradient Magnltude(m/m): l.64E-05 2.46E-OS 2.40E-OS Z.17£-0S 1.91E-OS 374 - Direction (azimuth): 58 41 33 a 39 375 -376 R"2: 0.23 0.70 0.86 0.96 0.99 

377 p-Value: 0.4078 0.0283 0.0076 o..oou 0.0007 -378 Stltistic:illlly 5ilnificant?: No Yes Yes Y.s Yes 

379 

1380 
381 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD88 Trend-Swface Analyses Residuals (ml - WellName MP-RP 2nd 3rd 4th 5th 61h 7th 8th 382 1st - Date & Time (PST) tDWat«(m) Oesc. New RP & Gyro CorrKtlan 

ltl!l'lltlon Iteration Iteration ltemion Iteration Iteration Iteration Iteration 383 
384 299-£17-18 6/20/201113:0S 98.993 TOPP 0.003 121.794 -0.0116 -0.0095 

385 299-£17-21 6/20/2011 12:31 W3.601 TOC 0.000 121.826 -0.0002 -0.0007 -0.0008 --0.0025 -0.0038 

386 299-£17-22 6/20/2011 13:41 99.673 TOPP 0.007 121.815 0.0043 0.0063 O.OOSl 0.0034 0.0027 

387 299-E17•23 6/20/201112:42 102.888 TOPP 0.005 121.812 -0.0027 -0.0027 -0.0040 -0.0043 

388 299-E17-25 6/20/201112:37 104.336 TOPP 0.006 121.824 0.0058 0.0055 0.0046 0.0040 0.0025 

389 299-E24-16 6/20/201113:11 98.231 TOPP 0.016 121.824 0.0175 

390 299-£24-18 6/20/201112:15 98.574 TOPP 0.005 121.801 -0.0128 -0.0095 -0.0101 

391 299-E24-21 6/20/201113:18 96.852 TOPP 0.004 121.815 0.0016 0.0062 0.0059 0.0013 0.0016 

392 299-£24-24 NM NM TOPP 0.006 NM 
393 299-E25-36 6/20/2011 12:58 94.948 TOPP 0.004 121.795 -0.0035 0.0013 -0.0007 -0.0031 -0.0029 

394 699-37-47A 6/20/201112:SO 97.700 TOPP 0.004 121.799 0.0016 0.0030 0.0000 0.0012 0.0000 

39S RiM,ce (m): 0.032 

39E Gradient Magnitude (m/m): 2.0lE-05 2.27E-OS 2.13E-OS Z.UE-os 2.22E-OS -397 Direction (azimuth): 82 69 64 71 73 

398 R"2: O.Sl 0.74 0.78 0.92 0.9S -399 p-Value: 0.0840 0.0178 0.0215 OJI062 0.0107 -400 Statistically 5icnlflcant?: No Yes Yes Y.s Yes 

Figure 0-5. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for IDF/PUREX without Barometric Adjustments (cont'd.) 
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R s T u V w X y z AA AB /1,C. AO AE. 
403 MNsurement Measured Depth MP 

Hydraulic Head (m NAV088 Trend-Swfilce Analyses Resiclllills (m) 

~ WellNilme MP-AP 1st 2nd 3rd 4th Sth 6th 7th 8th 
405 

Dilte & r1111e (PST) toWater (m) Desc. New RP & Gyro Correction Iteration Iteration ltel'iltion Iteration Iteration Iteration Iteration Iteration 

406 299-£17-18 9/22/2011 7:43 99.004 TOPP 0.003 121.783 -0.0134 -0.0113 -0.0121 
407 299-£17-21 9/22/2011 7:11 103.606 TOC 0.000 121.821 0.0035 0.0030 0.0011 0.0009 0.0002 

1408 299-£17-22 9/22/2011 8:27 99.685 TOPP 0.007 121.803 0.0004 0.0025 0.0007 -0.0010 -0.0003 
409 299-£17-23 9/22/2011 7:25 102.895 TOPP o.oos 12L80S 0.0005 0.0005 0.0003 -0.0014 -0.0015 

410 299-£17-25 9/22/20117:19 104.348 TOPP 0.006 12L812 0.0036 0.0033 0.0027 0.0014 0.0011 
411 299-£24-16 9/22/2011 7:50 98.237 TOPP 0.016 12L818 0.0182 
412 299-£24-18 9/22/2011 8:05 98.582 TOPP o.oos 12L793 -0.0149 -0.0115 
413 299-£24-21 9/22/2011 7:58 96.858 TOPP 0.004 121.809 -0.0001 0.0047 -0.000S -0.0012 0.0001 
414 299-£24-24 NM NM TOPP 0.006 NM 

415 299-£25-36 9/22/20118:36 94.949 TOPP 0.004 121.794 0.0022 o.oon 0.0046 0.0019 
416 699-37-47A 9/22/2011 7 :33 97.713 TOPP 0 .004 121.786 0.0001 0.0015 0.0032 -0.0006 0.0004 

417 flilnee (m): 0.038 
418 Gradient Mqnltude (m/m): 2.0lE-05 2.32£-05 2.59£-05 2.33E-OS 2.43£-05 ,__ 
419 Direction (azimuth): 82 85 99 97 93 

420 RA2; 0.51 0.71 0.84 0.99 0.99 ,__ 
421 ~VIJue: 0.0840 0.0236 0.0096 o.oom 0.0004 

422 Sliltistically Significant?: No Yes Yes Yes Yes 
423 

424 

425 
Measurement MeilSUred Depth MP 

Hydraulic Head (m NAV088 Tll!fld-Swfila! Analyses Residllills {m) 
426 Well Nilme MP-AP 1st 2nd 3rd 4th Sth 6th 7th 8th 

427 Date & rune (PST) toWater (m) Desc. New RP & Gyro Correc.tion 
Iteration It eration ltel'iltion Iteration Iteration Iteration Iteration Iteration 

1421! 299-£17-18 12/29/20118:20 98.986 TOPP 0.003 121.801 0.0087 0.0083 0.0093 

429 299-£17-21 12/29/ 2011 9:02 103.613 TOC 0.000 121.814 0.0000 -0.0016 0.0023 
43(] 299-£17-22 12/29/ 20118:14 99.691 TOPP 0.007 12L797 -0.0027 -0.0040 -0.0027 

431 299-£17-23 12/29/2011 8:S2 102.908 TOPP o.oos 121.792 -0.0072 -0.0073 -0.0044 
432 299-£17-25 12/29/2011 8:46 104.347 TOPP 0.006 12L813 0.0095 0.0089 
433 299-£24-16 12/29/ 20118:08 98.248 TOPP 0.016 121.807 0.0084 0.0064 0.0064 

434 299-£24-18 12/29/2011 7:44 98.577 TOPP o.oos 12L798 -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-£24-24 12/29/20118:36 98.490 TOPP 0.006 122.804 Outlier - Not Used 
437 299-£25-36 12/29/2011 9:10 94.951 TOPP 0.004 12L792 0.0015 0.0000 -0.0012 

1438 699-37-47A 12/29/20119:18 97.727 TOPP 0.004 12L772 -0.0068 -0.0053 -0.0043 
439 flilnee (m): L032 

l44ii Gradient Mqnltucle (m/ml: 2.70£-05 J.07E-05 3.12E-OS 

441 Direction (azimuth): 116 121 129 ,__ 
442 RAZ: 0.69 0.71 0.83 ,__ 
443 ~Yau!: 0.0165 0.0114 0.0124 

1444 Stiltistically Significant?: 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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R s T u V w X y z AA A8 AC. AO AE 
447 Measuremer« MNsun!c!DepCh MP 

Hydniulic Head (m NAV088 Tren6-Swfacie Analyses ResidUlls (ml 
448 Well Name MP-llP 1st Znd 3rd 4th Sth 6th 7th 8th 
449 Date & Tune (PST) to Wltef' (m) 0esc. New RP & Gyro Com!dion 

Iteration Iteration Iteration Iteration Iteration Iteration Iteration Iteration 
45Cl 299-£17-18 6/22/2012 9:48 99.037 TOPP 0.003 121.750 0.035S 0.0309 -0.0182 -0.0139 
4S1 299-£17-21 6/22/2012 9:SO 103.871 TOC 0.000 121.S57 -0.1452 

452 299-£17-22 6/22/2012 9:22 99.711 TOPP 0.007 121.n1 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.n3 0.0887 0.0322 -0.0010 -0.0008 -0.0049 -0.0053 -0.0040 
454 299-£17-25 6/22/2012 9 :40 104.3n TOPP 0.006 121.783 0 .0949 0.0250 0.0066 0.0057 0.0030 0.0022 0.0031 -0.0002 
45S 299-E24-16 6/22/2012 9 :11 98.262 TOPP 0.016 121.793 0.0307 0.0429 0.0237 
4S6 299-E24-18 6/22/2012 8:51 98.617 TOPP 0.005 121.7S8 -0.0120 -0.0277 -0.0163 -0.0129 -0.0136 

4S7 299-E24-21 6/22/2012 8 :48 96.899 TOPP 0.004 121.768 -0.0330 -0.033S -0.0063 -0.0018 -0.0013 -0.0056 
4S8 299-E24-24 6/22/2012 8:39 99.509 TOPP 0.006 121.78S 0.0077 -0.0446 0.0043 0.0049 0.0077 0.0036 -0.0009 0.0000 

459 299-ElS-36 6/22/2012 10:09 94.977 TOPP 0.004 121.766 -0.0029 0.0461 0.0020 0.010S 0.0044 0.0021 -0.0003 -0.0002 
4ti(i 699-37-47A 6/22/2012 10:13 97.936 TOPP 0.004 121.563 -0.1120 -0.0989 

461 ~Im): 0.236 
462 Gradient Mapltude (m/m): 1.36E-04 1.lSE-04 l .36E-OS 2.0SE-05 1.61E-OS 1.52E-OS l .61E-OS 1.SSE-05 
463 Direction (azimuth): 172 124 88 73 47 6S 93 71 
f--

464 R"2: 0.2S 0.49 0.13 0.41 0.43 0.70 0.87 1.00 -465 p-Value: 0.3101 0.0960 0.6584 0.2654 0.3304 0.1655 0.1293 0.0376 

1466 Statistically SiRnlficlnt ?: No No No No No No No Yes 
467 

468 
469 

Measurement Measured Depth MP 
Hydniulic Head (m NAV088 Tmid-Surfl<.e Analyses Residuals (m) 

r.m Well Name MP-RP 1st Znd 3rd 4th 5th 6th 7th 8th 
f-- Date & nme (PST) toWar(m) 0esc. New RP & Gyro Com!dion 
471 Iteration Iteration Iteration Iteration Iteration Iteration Iteration Iteration 
4n 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-£17-22 9/12/2012 U :U 99.692 TOPP 0.007 121.796 0.0010 0.0026 0.0041 0.0031 

475 299-£17-23 9/12/2012 11:SS 102.905 TOPP 0.005 121.79S -0.0018 -0.0019 0.0018 0.0017 

476 299-£17-25 9/12/2012 11:46 104.347 TOPP 0.006 121.813 0.0119 0.0116 
4n 299-E24-16 9/12/2012 12:23 98.248 TOPP 0.016 121.807 0.0149 

478 299-E24-18 9/12/2012 13:11 98.585 TOPP 0.005 121.790 -0.0108 -0.0084 -0.0081 
479 299-E24-21 9/12/2012 13:17 96.860 TOPP 0.004 121.807 0.0049 0.0082 o.oon 0.0047 

480 299-E24-24 9/12/2012 12:58 99.486 TOPP 0.006 121.808 -0.0037 -0.0022 -0.0010 -0.0031 

481 299-E2S-36 9/12/2012 12:37 94.963 TOPP 0.004 121.780 -0.003S 0.0006 -0.0011 -0.0027 

482 699-37-47A 9/12/2012 U :45 97.724 TOPP 0.004 121.ns -0.0019 -0.0002 0.0016 0.0019 

483 Rl,.e(m): 0.038 

484 Gr,dlent Macnitude lm/m): 2.38E-OS 2.S2E-OS 2A1E-OS 2.SSE-05 -
485 Direction Cwnuthl: 101 91 105 110 

486 R"2: 0.6S 0.79 O.a7 0.94 -
487 p-Vakle: 0.0144 0.0042 o.oazo 0.0010 

488 Statistically Significant?: Yes Yes Yes Yes 

Figure 0-5. 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 LL WMA-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 
coefficients. No formulas are used on this sheet. 

The graphing feature of Microsoft Excel was used to determine the gyroscope correction coefficients for 
the LL WMA-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 (C4 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 I) 
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. l) 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 013) 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 IO 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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A B C D E F G H I J K L M N 0 

1 200 Eal Ara Law Grlldllnt Evaluation Study 
2 LLWMA-2 Well lnfomliltion (Wells worksheet) 

3 
4 HDrizonul Coordinates (m NAOl3) Old RP Elev (m NAV088) New RP Elev (m NAV088) Gyro Correctlan Coeflldents 

5 
WelName MPDac. MP.flP(m) 

CA East (ml North(m) Sowtt Value Source V•lue Scua! Cl C2 C3 

6 299-£27.17 TOPP 0.004 574547.llO 137122.010 IC£H 194.475 lt£H 194.480 Fluor 0.00000£.00 2..34000E-04 ·3.44490E-02 1.ll780E.OO 

7 299-£27·18 TOPP o.oos 574299.610 137119.290 UH 199.175 lt£H 199.180 Fluor 0.00000£.00 -4.72100E-05 l.69800E-03 -&.1S190E-02 

B 299-£27-8 TOPP 0.012 574759.080 131044.178 USACE 195.503 USACE 195.499 Fluor O.OOOOOE.00 2.1S280E-04 -3.l8240E-02 1.13600£ .00 
g 299-£27-9 TOPP 0.012 574917.649 137040.904 USACt 192..874 USACE 192.an Fluor 0.00000£.00 O.OOOOOE+OO O.OOOOOE +00 ·3.00000£-02 

10 299-£33-14 TOPP 0.005 573985.612 137567.216 USACE 190.625 USACE 190.619 Fluor 0.00000£ +00 O.OOOOOE+OO O.OOOOOE+OO • l.00000(-02 

11 299.£33-37 TOPP 0.004 574091.4n 137185.421 USACE 200.124 lt£H 200.129 Fluor OJlO(lOOE.00 O.OOOOOE+OO ·l.61990[-03 5.&5180£-02 

u 299-£34-10 TOPP 0.004 5742.84.400 137224.570 IC£H 196.016 lt£H 196.022 Fluor 0.00000£.00 O.OOOOOE+OO O.OOOOOE+OO -4.00000( .()2 

13 299-[34·9 TOPP 0.004 5 741.86.020 137429.820 ICEH 192.642 lt£H 192.643 Fluor 0.00000£+00 O.OOOOOE+OO ·2.s2370E-03 7.9lll0E-02 

14 
15 TOPP= Top 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 I J 
4 

~ Well -asurea l ru&YtirlA,ill 
Diference (ft) 

Fitted• ,.....,.,ienls 
6 Dlloth (ft) Oeolh(ml Deoth (ft) C1 C2 C3 C4 
7 290-E27-17 220 67.056 219.98 -0.02 O.OOOOE+OO 2.3400E-04 --3 .4449E-02 l .2378E.OO 
8 240 73.152 Zilf.97 -O.u., 

9 ,!IJ;j 74.Ullb4 24297 -0.ITJ 
10 
11 
12 
13 2~E27-17 
14 
15 0 
16 g I 

17 ~ -0.005 
18 'I. 
19 .! 
20 • -0.01 
21 JI 
22 i-0.015 y - 2.340CJE-04x2 - 3."449E-02x + 1.2378E.OO I 

23 > 
! i 

24 ~ -0.02 ! 
25 
26 i -o.025 27 
28 • 
29 I -0.00 ~ -- -
30 & I 

31 i5 -0.035 
32 66 67 68 69 70 7 1 72 73 74 75 
33 M9uured Deptll (Ill) 
34 
35 
36 
37 WeU ..... asurea Measureo ,rue .. .,,_, 

Difference (ft) rareo ts 
,a l"IAnlh /ftl Deoth(ml l'IPnlh lffl C1 1.,'2 I,;;, C4 

39 ZW.t:Zf-18 ,!;lll 67.UOI> 219.11£ -0.18 0. - -4.1,: '::vu~ 1.6980E-W -8. 1579E-u~ 
40 240 73.152 239.79 -0.21 
41 258 78.6384 257.76 -0.24 
42 
43 
44 
45 2~E27-18 
46 
47 I 0 
48 ~ 
49 

J-<>-05 so 
51 
52 8 --0.1 
53 "t! y • ...f.7210E-0512 + 1.61180E-03X- 8.1579E-02 54 • 
55 I ! -0.15 
56 I ~ --57 ! -0.2 ~ 
58 -
59 ! -0.25 ~ 
60 ' 
61 • 
62 ! 

-0.3 
63 Q 
64 

66 68 70 72 74 76 78 80 

65 
IINIUIWdDepfl(m) 

66 I I -·-·1 --i 

Figure E-2. Determination of Gyroscopic Correction Coefficients for the LLWMA-2 Wells 
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B C D E F G H I J 
67 

,..§!l Well 
,_ _,,urea uue w .......... 

Difference (It) Fitted CoefficienlS 
69 Deottt/fll Deolh(ml n..r.nt lftl Ct C2 C3 C4 
70 290-E27-8 220 67.056 219.97 -0.03 0.OOOOE+OO 2.1528E-04 -3.1824E-02 1.1360E-t00 
71 240 73.152 ~.fli.96 -0.04 
72 .!4-i /4.l>ft> 244.96 -0.04 
73 
74 - ~ 

75 
76 299-E27-8 
n 
78 0 
79 ~ 

80 t-0.005 
81 i! -0.01 
82 
83 1-0.015 
84 ~ 
85 J -0.02 

y • 2.1528E-Otx2- 3.1824E-02X + 1.1360E..OO 
86 !I 
87 ~-0.025 

88 ' ! -0.03 89 
90 1 -0.035 
91 

I e -0.04 - -92 -
93 I ~ -0.045 I 

94 66 68 70 72 74 76 
95 lllaunld Dltpth (m) 
96 
97 
98 I 

99 Well ·--~- ,rue w.,......., 
Dllerence (ft) Fittea COefflcien1S 

100 Deolh (ft) Deolh (ml llAtth 1ft} C1 ~, ~ C4 

101 zw.E27.a 220 67.UOti 219.97 -0.w 0. o.uuwE+OO 0.uuuut+OO -3.wuuE-02 
102 ~.i!l 1 1.- ~M.97 -0.w 
103 
104 
105 
106 
107 299-E27-9 
108 
109 0 
110 £ 
111 t-0.005 
112 
113 .! 
114 

• -0.01 
Jl 

115 i-0.o1s 116 > 
117 J -0.02 118 [ 

119 
J-0.025 

I 

120 I 
121 • 
122 I! • • 123 

I! -0.03 

124 l -o.035 
125 66 67 68 69 70 71 72 
126 MusullHI Dllpdl (m) 
127 
128 I I I 

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 
.l.l.!l 

~ Well 
l1Anlh mi" 

True.,.,,......, 
Dllerence (ft) 

Flied LI enicients 
131 Deollltml l"lAnlh lftl C1 C2 C3 C4 
132 M-ED-14 220 67.056 219.99 -0.01 O.IXIOOE-+00 o.ooooe..oo O.OOOOE+OO -1 .0000E-02 
133 225.7 68.f~ 225.69 -0.01 
134 
135 
136 --137 
138 299-E33-14 
139 
140 0 
141 g 
142 io.002 
143 
144 a 
145 t -004 146 
147 • 
148 ;o.006 
149 .. 
150 r -008 151 
1S2 8 
153 J-0.01 • • 
154 
155 Q0.012 
156 66.5 67 67.5 68 68.5 69 
157 IINsured O.Plfl (m) 
158 
159 
160 I I 

m WeU Meil5Ul'80 _,ea I rue verucai Difference (ft) t-lm!O 

162 [}gfllhffl\ l1Anlh fml flAnlh{ltl Cl C2 l,;1 C4 
163 -- 220 61.u:>b 219.~ -0.u:, 0.0000t+OO o.OOOOE-+00 -1.6199E-W 5.ao,BE-02 
164 240 73.152 239.94 -0., ... 
165 260 79.248 259.93 -0.07 
166 260.9 79.52232 260.83 -0.07 
167 
168 
169 299-E33-37 
170 
171 0 
172 e ! 
173 i -0.01 
174 

I c5 -0.02 175 
176 J 
177 t: -0.00 I • 178 · > 
179 J -0.04 ., _ -1.6199E-03x + 5.8578E-02 
180 e -o.os 181 .. 
182 I 
183 I -0.06 I 
184 
185 ! -0.07 ~ I 
186 . c -0.08 
187 i 
188 

66 68 70 72 74 76 78 80 82 

189 
IIIHsuntd Depdl (m) 

190 l - I -, 

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 
l~l I 

m Wei 
..... asureo -u, .... ,rue v ... _, 

Difference (It) Flied Coefficients I 

193 l'lAnlh lftl llAnnl tml l1Anlh (ltl C1 C2 C3 C4 
194 ~10 240 73.152 239.96 -0.04 0.OOOOE+OO 0.OOOOE+OO 0.0000E+OO -4.0000E-02 
195 245 74.676 244.96 -0.04 
196 
197 
198 
199 
200 299-E34-10 
201 i 
202 g 0 
203 ' 204 

..::: -0.005 

205 1 -0.01 l 
206 

! -0.015 207 
208 t: 

209 ~ -0.02 

210 • 
211 ~ -0.025 

I 

2U 5 --0.03 
213 ~ 

214 I 1 -0.035 
215 
216 i --0.04 • • 
217 
21B 

a --0.045 
73 73.5 74 74.5 75 

219 Measuntd Depllt (m) 
220 
221 
222 
223 wen .... asll"ea _,.urea 1rue v,n-, Difference (It) Filed COefflcienls m Deolh (ft) Deolh (ml Deoth (It) C l vi! C3 C4 
225 - - 220 67.u::M> 219.91 -0.09 0.OOOOt+UU 0.uuwt:+00 -2.5237E--03 7.9231E-02 
226 2 ... , 71.0184 232.9 -0.1 
227 
228 
229 
230 
231 299-E34.9 
232 
233 -0.088 

234 g 
235 t -0.09 I 

236 .! I 
237 1 -0.092 

I 

238 • -2.5237E-mx + 7.9231E-02 

239 l -o.094 I 

240 
241 ! 
242 ~ -0.096 

243 i -o.098 244 
245 g 
246 ! --0.1 
247 ! 
248 a --0.102 
249 

66 67 68 69 70 71 72 250 IIHSWlld Dapth (m) 
251 
252 -i I I I 

Figure E-2. Determination of Gyroscopic Correction Coefficients for the LLWMA-2 Wells (cont'd.) 
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8 
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10 

11 

12 

13 

14 

15 

16 

17 
18 
19 
20 
21 
22 

23 

A 

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

B C 
200 East Area Law Graclent Evaluatioo Studv 

D E 

LlWMA-2 HydrauUc Head calculations and Trend-Surface Analysis Resul1 

Measurement 
Measured 

Well Name 
Date & nme (PST) 

Depth to Water MP Desc. 

(m) 

299-£27-17 TOPP 

299-£27-18 TOPP 

299-£27-8 TOPP 

299-E27-9 TOPP 

299-£33-14 TOPP 

299-£33-37 TOPP 

299-£34-10 TOPP 

299-E34-9 TOPP 

F 

MP-RP 

0.004 

0.005 

0.012 

0.012 

0.005 

0.004 

0.004 

0.004 

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

G H 

Highest (magnltUde) residual remOYed from the r 
Bold Indicates final trend-surface analvsis result 

Hydraulic Head (m NAVD88) 

New RP & Gyro Correction New RP, Gyro Correction & BP Adjustment 

=ROUND(VLOOKUP($B10,Wells!$B$6:$0$13,9)-($D1~ 
$FlO+(VLOOKUP($B10,Wells!$B$6:$0$13,11)*$DlOA3+VLOOKUP($B10,Wells!$B$6:$0$13, 
12)*$D10A2+VLOOKUP($B10,Wels!$B$6:$0$13,13)*$D10+VLOOKUP($B10,Wells!$B$6:$0 
$13,14))*0.3048),3) 

=ROUND(VLOOKUP($B11,Wells!$B$6:$0$13,9)-($D11-
$Fll+(VLOOKUP($Bll,Wells!$B$6:$0$13,11)*$D11A3+VLOOKUP($Bll,Wells!$B$6:$0$13, 
12)*$D11A2+VLOOKUP($Bll,Wels!$B$6:$0$13,13)*$Dll+VLOOKUP($Bll,Wells!$B$6:$0 
$13,14))*0.3048),3) 

=ROUND(VLOOKUP($B12,Wells!$B$6:$0$13,9)-($D12-
$F12+(VLOOKUP($B12,Wells!$B$6:$0$13,11)*$D12A3+VLOOKUP($B12,Wells!$B$6:$0$13, 
12)*$D12A2+VLOOKUP($B12,WeUs!$B$6:$0$13,13)*$D12+VLOOKUP($B12,Wells!$B$6:$0 
$13,14))*0.3048),3) 

=ROUND(VLOOKUP($B13,Wells!$B$6:$0$13,9)-($D13-
$F13+(VLOOKUP($B13,Wells!$B$6:$0$13,11)*$D13A3+VLOOKUP($813,Wells!$B$6:$0$13, 
12)*$D13A2+VLOOKUP($B13,Wells!$B$6:$0$13,13)*$D13+VLOOKUP($B13,Wells!$B$6:$0 
$13,14))*0.3048),3) 

=ROUND(VLOOKUP($B14,Wells!$B$6:$0$13,9)-($D14-
$Fl4+(VLOOKUP($B14,Wells!$B$6:$0$13,11)*$Dl4A3+VLOOKUP($B14,Wells!$B$6:$0$13, 
12)*$Dl4A2+VLOOKUP{$814,Wellsl$B$6:$0$13,13)*$D14+VLOOKUP($B14,Wells!$B$6:$0 
$13,14))*0.3048),3) 

=ROUND(VLOOKUP($Bl5, Wells!$B$6:$0$13,9)-($Dl5-
$Fl5+(VLOOKUP($Bl5,Wells!$B$6:$0$13,11)*$D1SA3+VLOOKUP($B15,Wells!$B$6:$0$13, 
12)*$DlSA2+VLOOKUP($BlS,WeUs!$B$6:$0$13,13)*$D15+VLOOKUP($BlS,Wells!$B$6:$0 
$13,14))*0.3048),3) 

=ROUND(VLOOKUP($B16,Wells!$B$6:$0$13,9)-($Dl&-
$F16+(VLOOKUP($B16,Wells!$B$6:$0$13,11,.$D16A3+VLOOKUP($B16,Wells!$B$6:$0$13, 
12)*$Dl6A2+VLOOKUP($B16,Wells!$B$6:$0$13,13)*$D16+VLOOKUP($B16,Wells!$B$6:$0 
$13,14 ))*0.3048),3) 

=ROUND(VLOOKUP($B17,Wells!$B$6:$0$13,9)-($D17-
$Fl 7+(VLOOKUP($B17, Wells!$B$6:$0$13,11)*$D17A3+VLOOKUP($Bl 7, Wells!$B$6:$0$13, 
12)*$D17A2+VLOOKUP($B17,WeHs!$B$6:$0$13,13)*$D17+VLOOKUP($Bl7,Wells!$B$6:$0 
$13,14))*0.3048),3) 

Range (m): =MAX(G10:G17)-MIN(G10:G17) =MAX(H10:Hl7)-MIN(H10:Hl7) 
Gradient Magnitude (m/m): 

Direction (azimuth): 
RA2: 

p-Value: 
Stattstlcally Significant?: 

I 

1st Iteration 

Figure E-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 with Formulas Displayed 
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ECF-200E-12-0086, CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT 
EVALUATION STUDY FOR PAGE 151 OF 258 REV.0 

THE 200 EAST AREA UNCONFINED AQUIFER 

A B C D E F G H I J K L M 
1 200 East Ara a.- Gradient Evaludlon Studr 
2 LLWMA-2 H','draullc He.Id Calculations and Trend-Surface Analysis Results 
3 
4 HicheSt (fflillllitude) residual removed from the nm iteration 
5 Bold 1nc1ca1m t1na1 trend-turfue ana1ys1s rwsu1t I 
6 
7 

MeasuredDepth 
Hydraulic Hucl (m NAVD88) Tttnd-Swfaa! Analyses Residuals (m) 

8 WellName MellSUrement MP 
MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th 

9 
Date & Time (PST) toWater(m) Desc. 

Com!ction Correction&BP Iteration ltl!f'ation Iteration Iteration ltentian 
10 299-£27-17 3/24/2009 10:34 72.577 TOPP 0.004 121.916 121.916 -0.0065 
11 299-£27•18 NM NM TOPP 0.005 NM NM 
12 299-£27.S 3/24/200910:17 72.145 TOPP 0.012 123.378 123.380 Outlier - Not Used 

13 299-£27-9 3/24/2009 9:57 70.974 TOPP 0.012 121.919 121.924 0.0032 0.0001 -0.0002 
14 299-£33-14 3/24/2009 11:08 68.707 TOPP 0.005 121.920 121.922 -0.0008 -0.0005 -0.0006 
15 299-£33-37 3/24/2009 10:52 78.227 TOPP 0.004 121.927 12L927 0.0022 0.0005 -0.0001 
16 299-£34-10 3/24/2009 10:41 74.115 TOPP 0.004 121.923 121.924 0.0006 -0.0010 

17 299-£34-9 3/24/2009 11:03 70.756 TOPP 0.004 121.921 121.924 0.0014 0.0009 0.0008 
18 Rance(m): 1.462 L464 
19 Gradient Mapltude (m/m): 9.20£-06 L32E-05 l .46E-05 
20 Direction (azim.lth): 41 23 24 
21 R"2: 0.12 0.81 0.93 

22 p-Value: 0.8189 0.1861 0.2711 
23 Statistically Significant?: No No No 
24 

25 
26 

MellSUred Depth MP 
Hydraulic ~ad (m NAVD881 Trend-Surface Analyses Residuals (ml 

27 Well Name 
Measurement 

MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th 

28 
Dilte & nme (PST) to Water (ml Desc. 

Correction Com!ctlon&BP Iteration Iteration Iteration ltemion Iteration 
29 299-£27-17 4/30/2009 9:06 72.576 TOPP 0 .004 121.917 121.920 -0.0101 

30 299-£27-18 NM NM TOPP 0.005 NM NM 
31 299-£27.S 4/30/2009 8:54 73.598 TOPP 0.012 121.925 121.930 0 .0001 -0.0027 

32 299-£27-9 4/30/2009 8:47 70.966 TOPP 0.012 121.927 12L934 0.0046 0 .0019 -0.0001 G..0001 
33 299-£33-14 4/30/2009 9:36 68.704 TOf>P 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 0.004 121.931 121.934 0.0028 0.0006 0.0003 0.0002 
35 299-£34-10 4/30/2009 9:15 74.108 TOPP 0.004 121.930 121.932 0.0018 0.0000 -0.0007 -0.o004 
36 299-£34-9 4/30/2009 9:30 70.751 TOPP 0.004 121.926 121.931 0.0021 0.0015 0.0014 
37 Rarige(m): 0.014 0.014 
38 Gradient Mqnltude (m/m): 8.89E-06 1 . .SOE-05 l .62E-05 1.91E-05 
39 Direction (azimuth): 24 16 8 9 
40 R"2: 0.03 0.57 0.90 0.99 
41 p-Value: 0.9331 0.2854 0.0973 0.0880 
42 Statlstlc:ally 51,mlficant?: No No No No 

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 
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B C D E F G H I J K L M 

45 
Measurement Measured Depth MP 

Hydraulic Head [m NAV088) Trend-Surface Analyses Residuals [ml - NewRP&Gyro 3rd 4th 5th 46 Well Name MP-RP NewRP,Gyro 1st 2nd - Date & Time (PST) toWater (m) Oesc. 
47 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

48 299-E27-17 S/28/2009 10:59 72.553 TOPP 0.004 Ul.940 121.941 -0.0065 

49 299-E27-18 S/28/2009 11:23 77.308 TOPP 0.005 Ul.948 Ul.950 0.0014 0.0003 0.0003 0.0000 

so 299-E27-8 S/28/200910:47 73.577 TOPP 0.012 121.946 121.948 0.0004 -0.0012 -0.0011 

51 299-E27-9 S/28/2009 10:52 70.943 TOPP 0.012 UL9SO 121.949 0.0020 0.0003 0.0005 -0.0002 

52 299..£33-14 S/28/2009 11:29 68.685 TOPP 0.005 121.942 121.943 -0.0017 -0.0017 -0.0003 -0.0002 

53 299-E33-37 S/28/200'J 11:18 78.206 TOPP 0.004 Ul.948 121.949 0.0003 -0.0005 -0.0005 -0.0005 

54 299-£34-10 S/28/2009 11:05 74.091 TOPP 0.004 121.947 121.949 0.0016 0.0007 0.0010 0.0008 
ss 299..£34-9 S/28/2009 11:12 70.731 TOPP 0.004 12L946 121.948 0.0025 0.0021 

56 Range(m): 0.010 0.009 -57 Gradient Magnitude (m/m): 1.24E-05 1.38E-05 1.IOE-G5 l .78E-05 -58 Direction (azimuth): 20 14 14 11 

59 R"2: 0.19 0.70 0.91 0.97 

60 p-Value: 0.5989 0.0906 o.ozn 0.0325 -61 Statistically Significant?: No No Yes Yes 
62 

63 
64 

Measurement Measured Depth MP 
Hydraulic Head [m NAVD88) Treno-Surface Analyses Residuals [ml - Well Name MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th 65 - Date & nme (PST) toWater(m) Oesc. 

66 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
67 299-E27-17 6/29/'2009 9:05 72.562 TOPP 0.004 Ul.931 121.932 -0.0391 

68 299-E27-18 6/29/'2009 9:34 77.277 TOPP 0.00S 121.979 121.980 0.0057 -0.0007 -0.0008 -0.0011 

69 299-E27-8 6/29/1:fn:} 8:47 73.548 TOPP 0.012 Ul.975 121.977 0.0078 -0.0019 -0.0017 

70 299-E27-9 6/29/1:fn:} 8:39 70.913 TOPP 0.012 Ul.980 121.979 0.0118 o.oou 0.0016 0.0004 
71 299-E33-14 6/29/'2009 9:56 68.656 TOPP 0.005 121.971 121.971 -0.0023 -0.0024 -0.0002 0.0000 

72 299-E33-37 6/29/2000 9:47 78.172 TOPP 0.004 121.982 121.982 0.0057 o.oou 0.0012 0.0011 

73 299-E34-10 6/29/2000 9:23 74.061 TOPP 0.004 121.977 121.978 0.0047 -0.0005 0.0000 -0.0003 

74 299-E34-9 6/29/2009 10:02 70.700 TOPP 0.004 Ul.977 121.978 0.0057 0.0032 

75 Range(m): 0.051 0.050 -
76 Gradient Magnitude (m/ m): 1.72E-OS 2.29E-OS 2.93£-0S 2.89£-05 

n Direction (azimuth): 49 19 11 15 -
78 R"2: 0.03 0.68 0..11!) 0.96 -
79 p-Value: 0.9249 0.1038 O..G352 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.) 
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B C D E F G H I J K L M 

83 
Measurement Measured Depth MP 

Hydraulic Head (m NAVD88) Trend-surface Analyses Residuals (m) 
84 Well Name MP-RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th - Date & Time (PST) toWater(m) Desc. 

85 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

86 299-£27-17 7 /27 /2CXY:J 8:27 72.526 TOPP 0 .004 121.967 121.972 --0.0090 

87 299-£27-18 7/27/2009 8:03 77.274 TOPP 0.005 121.982 121.986 0.0029 0.0015 0.0009 
88 299-£27-8 7/27/2009 8:37 73.549 TOPP 0.012 121.974 121.980 --0.0009 --0.0031 

89 299-£27-9 7/27/2009 8:46 70.917 TOPP 0.012 121.976 121.984 0 .0044 0 .0019 --0.0003 
90 299-£33-14 7/27/2009 7:37 68.657 TOPP 0.005 121.970 121.975 --0.0009 --0.0009 --0.0005 
91 299-£33-37 7/27/2009 7:57 78.173 TOPP 0 .004 121.981 121.984 0 .0006 --0.0004 --0.0005 

92 299-£34-10 7 /27 /2CXY:J 8:09 74.059 TOPP 0 .004 121.979 121.982 0.0011 --0.0001 --0.0006 
93 299-£34-9 7 /27 /2CXY:J 7:45 70.705 TOPP 0.004 121.972 121.979 0.0018 0.0012 0.0010 
94 Range(m): 0.015 0.014 
95 Gradient Magnitude (m/m): 2.34E-05 2.52£-0S 2.SlE-05 -96 Direction (azimuth): 21 16 10 -97 R"2: 0.29 0.79 0.97 -98 p-Value: 0.4190 OJM59 0.0059 -99 Statistically Significant ?: No Yes Yes 
100 
101 
102 

Measured Depth 
Hydraulic Head (m NAVD88) Trend-surface Analyses Residuals (m) 

Well Name 
Measurement MP 

MP-RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th 103 - Date & Time (PST) toWater(m) Desc. 
104 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

105 299-E27-17 8/6/2CXY:J 11:09 72.509 TOPP 0.004 121.984 121.984 -0.0038 

106 299-E27-18 8/6/200912:12 77.265 TOPP 0.005 121.991 121.991 0.0015 0.OCXY:J 0.0005 
107 299-£27-8 8/6/2009 10:42 73.536 TOPP 0.012 121.987 121.987 --0.0008 --0.0018 

108 299-E27-9 8/6/2009 10:50 70.900 TOPP 0.012 121.993 121.989 0.0021 0.0011 -0.0002 
109 299-E33-14 8/6/2009 11:44 68.642 TOPP 0.005 121.985 121.983 --0.0007 --0.0007 --0.0005 

110 299-£33-37 8/6/2CXY:J 12:30 78.163 TOPP 0.004 121.991 121.990 0.0003 --0.0002 --0.0002 
111 299-£34-10 8/6/2009 11:21 74.050 TOPP 0.004 121.988 121.988 0.0002 --0.0003 --0.0006 

112 299-E34-9 8/6/200911:32 70.690 TOPP 0.004 121.987 121.986 0.0012 0.0010 0.OCXY:J 
113 Range(m): a.cm 0.008 - Gradient Magnitude (m/m): l .88E-05 1.96E-05 l .94E-05 114 
115 Direction (azimuth): 20 11 14 -116 R"2: 0.56 o.as 0.96 - 0-0233 0.0072 117 p-Value: 0.1278 -118 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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I B C D E F G H I J IC L M 
121 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (ml 

>---
Well Name 3rd 4th 5th 122 MP-RP NewRP&Gyro NewRP, Gyro 1st 2nd 

r- Date & Time (PST) toWater(m) Desc. 
123 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
124 299-E27-17 9/22/'20(]9 9:24 72.553 TOPP 0 .004 121.940 121.940 -0.0081 

125 299-E27-18 9/22/ID<J9 9:39 77.305 TOPP 0 .005 121.951 121.951 0.0020 0.0007 -0.0001 -0.0006 
126 299-E27-8 9/22/"ZOCS 9:20 73.576 TOPP 0 .012 121.947 121.946 -0.0021 -0.0041 

127 299-E27-9 9/22/'20(]9 9:15 70.943 TOPP 0 .012 121.950 121.953 0 .0054 0.0032 0.0003 0.0000 
128 299-E33-14 9/22/ID<J9 9:47 68.682 TOPP 0 .005 121.945 121.945 -0.0008 -0.0008 -0.0003 -0.0005 
129 299-E33-37 9/22/2009 9:34 78.203 TOPP 0 .004 121.951 121.951 0.0020 0.0010 0 .0010 0.0004 

130 299-E34-10 9/22/'20(]9 9:29 74.089 TOPP 0 .004 121.949 121.948 0.0000 -0.0011 -0.0018 
131 299-E34-9 9/22/"ZOCS 9:44 70.730 TOPP 0.004 121.947 121.948 0 .0016 0 .0011 0.0008 0.0006 
132 - Range(m): 0.011 0.013 
133 Gradient Magnitude (m/m): l .OlE-05 1.19£-05 1-~ l .32E-05 -
134 Direction (azimuth): 20 11 355 357 
135 R"2: 0.08 0.38 OJII 0 .97 -
136 p-Value: 0.8173 0.3889 OJMU 0 .0277 -
137 Statistically Significant?: No No Yes Yes 
138 

139 
140 

Measured Depth 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) - Well Name 

Measurement MP 
MP-RP NewRP&Gyro NewRP, Gyro 2nd 3rd 4th 5th 141 1st - Date & Time (PST) toWater (m) Desc. 

142 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

143 299-E27-17 10/29/"2000 8:56 72.564 TOPP 0.004 121.929 121.926 -0.00328 -0.0016 -0.0013 

144 299-E27-18 10/29/"2000 9:06 77.324 TOPP 0 .005 121.932 121.930 0.0008 0.0006 0.0005 0.0003 0.0004 
145 299-E27-8 10/29/"ZOCS 8:52 73.593 TOPP 0 .012 121.930 121.927 -0.0026 0.0002 0.0005 -0.0003 -0.0001 

146 299-E27-9 10/29/"ZOCS 8:39 70.955 TOPP 0 .012 121.938 121.933 0.00329 
147 299-E33-14 10/29/"2000 9:11 68.698 TOPP 0.005 121.929 121.926 -0.0014 -0.0017 0.0000 -0.0001 0.0000 

148 299-E33-37 10/29/2.o09 9:03 78.222 TOPP 0 .004 121.932 121.930 0 .0011 -0.0003 -0.0005 -0.0004 -0.0003 

149 299-E34-10 10/29/2009 8:59 74.108 TOPP 0 .004 121.930 121.929 0.0002 0.0004 0.0008 0.0006 

150 299-E34-9 10/29/20CYJ 9:15 10.744 TOPP 0 .004 121.933 121.930 0.0020 0.0025 

151 Range(m): 0 .009 0.()()7 

ill 
r-

Gradient Magnitude (m/m): 3.77E-06 l .12E-05 l .66E-05 1.55£-05 l .54E-05 

153 Direction (azimuth): 355 39 32 30 30 .._ 
154 R"2: 0.11 0.42 0.83 0.95 0.98 .._ 
155 p-Va lue: 0.7526 0.3405 0.0681 0.0489 0.1430 
r-

Statistically Significant?: 156 No No No Yes No 

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.) 
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Measurement Measured Depth MP 
Hydraulic Head Im NAVD88) Trend-Surface Analyses Residuals Im) 

160 Well Name MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th Sth - Date & Time IPST) to Water Im) Desc. 
161 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
162 299-£27-17 11/12/2009 10:07 72.584 TOPP 0.004 121.909 121.908 -0.0093 

163 299-£27-18 11/12/2009 9:SO 77.335 TOPP 0.005 121.921 121.920 0.0014 -0.0002 0.0002 0.0002 0.0001 

164 299-£27-8 11/12/2009 9:44 73.604 TOPP 0.012 121.919 121.918 0.0016 -0.0007 -0.000S -0.0004 

165 299-E27-9 11/12/2009 9:39 70.975 TOPP 0.012 121.918 121.918 0.0024 -0.0001 0.0000 0.0003 0.0000 
166 299-E33-14 11/12/2009 10:17 68.709 TOPP 0.005 121.918 121.917 -0.0014 -0.0014 -0.0012 0.0000 0 .0000 
167 299-E33-37 11/12/2009 9:56 78.233 TOPP 0.004 121.921 121.920 o.ooos -0.0006 -0.0002 -0.0001 -0.0001 

168 299-E34-10 11/12/2009 10:01 74.115 TOPP 0 .004 121.923 121.921 0.0027 0.00150 
169 299-£34-9 11/12/200910:12 70.756 TOPP 0.004 121.921 121.920 0.0021 0.00148 0.0017 

170 Rangelml: 0.014 0.013 
~ 

171 Gradient Magnitude lm/m): 7.0SE-06 8.0SE-06 7.14E-06 1.03[-0S 1.02[-0S 

172 Direction (azimuth): 52 32 31 26 24 -173 R"2: 0.09 0.43 0.47 0.96 1.00 - p-Value: 174 0.7813 0.3293 0.3871 0.0419 0.0687 -175 Statistically Significant?: No No No Yes No 

176 

177 
178 

Measured Depth 
Hydraulic Head Im NAVD88) Trend-Surface Analyses Residuals Im) -

Well Name 
Measurement MP 

NewRP&Gyro 2nd 3rd 4th Sth 179 MP-RP NewRP,Gyro 1st 

180 
Date & nme IPST) to Water Im) Desc. 

Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
181 299-£27-17 1/4/2.010 9:53 71.732 TOPP 0.004 122.761 122.755 Outlier - Not Used 

182 299-E27-18 1/4/2010 10:02 77.350 TOPP o.oos 121.906 121.903 0.0003 -0.0001 0.0003 
183 299-£27-8 1/4/2.010 9:48 73.616 TOPP 0.012 121.907 121.900 -0.0021 

184 299-E27-9 1/4/2010 9:44 70.981 TOPP 0.012 121.912 121.903 0.0014 -0.0001 0.0001 
18S 299-£33-14 1/ 4/2.010 8: 10 68.725 TOPP 0.005 121.902 121.898 0.0002 o.ooos 0.0006 

186 299-£33-37 1/4/2010 9:58 78.249 TOPP 0.004 121.905 121.902 -0.000S -0.0006 -0.0002 
187 299-£34-10 1/4/2010 10:09 74.132 TOPP 0.004 121.906 121.903 0.0017 0.0013 

188 299-£34-9 1/4/201010:13 70.774 TOPP 0 .004 121.903 121.898 -0.0009 -0.0010 -0.0009 
189 Range Im): 0.859 0.857 
190 Gradient Magnitude lm/m): l.38E-OS 1..38E-45 1.30E-OS -
191 Direction (azimuth): 14 1 6 -
192 R"2: 0.67 0-89 0.95 -
193 p-Value: 0.1066 O.G36I 0.0472 -
194 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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Measurement Measured Depth MP 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (ml - Well Name New RP&Gyro 2nd 5th 198 

Date & Time (PST) toWater(m) Desc. 
MP-RP NewRP,Gyro lSt 3rd 4th 

199 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
200 299-£27-17 1/20/201012:32 72.602 TOPP 0.004 121.891 121.889 -0.0065 

201 299-£27-18 1/20/2010 12:4 7 77.359 TOPP o.oos 121.897 121.895 0.0009 -0.0001 -0.0008 -0.0004 
202 299-£27-8 1/20/2010 12:25 73.628 TOPP 0.012 121.895 121.894 -0.0021 -0.0037 

203 299-E27-9 1/20/2010 12:17 70.984 TOPP 0.012 121.909 121.901 0.0040 0.0023 -0.0003 0.0000 

204 299-E33-14 1/20/2010 13:12 68.727 TOPP 0 .005 121.900 121.89S -0.0011 -0.0011 -0.0006 -0.0004 

20S 299-E33-37 1/20/2010 12:53 78.257 TOPP 0 .004 121.897 121.894 0.0006 -0.0002 -0.0002 0 .0003 

206 299-E34-10 1/20/2010 12:40 74.140 TOPP 0 .004 121.898 121.898 0.0031 0.0023 0.0017 
207 299-£34-9 1/20/2010 13:03 70.775 TOPP 0.004 12L902 121.897 0.0009 o.ooos 0.0003 o.ooos 
208 Rance(m): 0.018 0.012 -209 Gradient Magnitude (m/m): 1.03E-OS 9.SSE-06 USE-OS 1.24E-OS -210 Direction (azimuth): 214 224 237 234 
211 R"2: 0.11 0 .36 o.a 0 .98 

2U - p-Value: 0.7390 0 .4133 O.MZ4 0.0217 

213 Statistically Significant?: No No Yes Yes 

214 

21S 

216 
Measurement Measured Depth 

Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (ml - Well Name 
MP 

MP-RP NewRP&Gyro NewRP,Gyro 2nd 3rd 4th Sth 217 lSt 
>- Date & Time (PST) to Water(m) Desc. 
218 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
219 299-£27-17 2/18/2010 10:10 72.622 TOPP 0.004 121.871 121.872 -0.0061 
220 299-£27-18 2/ 18/2010 10:19 77.376 TOPP o.oos 121.880 121.881 0 .0002 -0.0009 -0.000S -0.000S 
221 29H27-8 2/18/2010 9:S6 73.645 TOPP 0 .012 121.878 121.880 0.0029 -0.000S -0.0002 0.0001 

222 299-E27-9 2/18/2010 9:29 70.013 TOPP 0.012 122.880 122.883 Outlier • Not Used 

223 299-£33-14 2/18/2010 10:28 68.753 TOPP 0 .005 121.874 121.876 -0.0013 -0.0011 -0.0009 0.0000 

224 299-£33-37 2/18/2010 10:15 78.273 TOPP 0 .004 121.881 121.882 0.0000 0.0000 0.0004 0.0003 
225 299-£34-10 2/18/2010 10:02 74.157 TOPP 0.004 121.881 121.882 0 .0026 0.0016 

226 299-£34-9 2/18/2010 10:24 70.800 TOPP 0 .004 121.877 121.879 0.0017 0.0010 0.0012 
227 Rance(m): 1.009 1.011 -
228 Gradient Magnitude (m/m): 1.88E-OS 1.54E-OS 1.47E-OS 1.76E-OS -
229 Direction (azimuth): 35 20 20 21 -
230 R"2: 0.28 0.78 0 .87 0.98 -
231 p-Value: 0.5124 0 .1012 0 .1279 0.1299 -
232 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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Measurement Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) -

Well Name NewRP&Gyro NewRP, Gyro 2nd 3rd 4th 5th 236 MP-RP 1st - Date & Time (PST) toWater(m) Desc. 
237 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

238 299-E27-17 3/10/2010 10:37 72.639 TOPP 0 .004 121.854 121.859 -0.1210 -0.0114 

239 299-E27-18 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 3/10/201010:57 73.656 TOPP 0 .012 121.867 121.873 -0.1832 0.0049 -0.0015 -0.0009 

241 299-E27-9 3/10/2010 11:02 70.553 TOPP 0.012 122.340 122.349 0.2189 
242 299-E33-14 3/10/2010 10:14 68.762 TOPP o.oos 121.865 121.869 0.0176 -0.0024 -0.0021 -0.0017 

243 299-E33-37 3/10/2010 10:44 78.281 TOPP 0 .004 121.873 121.876 0.0019 --0.0014 --0.0014 --0.0006 

244 299-E34-10 3/10/2010 10:30 74.162 TOPP 0 .004 121.876 121.878 --0.0093 0.0049 0 .0029 

245 299-E34-9 3/10/2010 10:21 70.808 TOPP 0.004 121.869 121.874 --0.0299 0.0034 0.0020 0.0024 

246 - Range(m): 0.486 0.490 
247 Gradient Magnitude (m/ml: 5.64E-04 2.76E-OS 2.06E-OS 1.94E-OS -
248 Direction (azimuth): 237 41 24 24 

249 R"2: 0.47 0.22 0.60 0.72 

Tso p-Value: 0.2071 0 .6014 0.2498 0.2764 
,--
251 Statistically Significant?: No No No No 

252 

253 

254 
Measured Depth MP 

Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (ml 
,--

Well Name 
Measurement 

MP-RP NewRP&Gyro New RP, Gyro 1st 2nd 3rd 4th 5th 255 
f-- Date & Time (PST) toWater(m) Desc. 
256 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

257 299-E27-17 5/23/2010 7:54 74.644 TOPP 0.004 119.849 119.856 Outlier - Not Used 

258 299--E27-18 S/23/2010 7:38 77.387 TOPP 0.005 121.869 121.874 0.0098 0 .0337 

259 299-E27--8 5/23/2010 8:10 73.656 TOPP 0.012 121.867 121.875 0 .1258 

260 299-E27-9 S/23/2010 8:19 71.300 TOPP 0 .012 121.593 121.603 --0.1051 -0.0160 -0.0100 

261 299-E33-14 5/23/ 2010 7:00 68.707 TOPP o.oos 121.920 121.926 0 .0076 -0.0033 -0.0085 

262 299-E33-37 S/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 S/23/2010 7:10 71.805 TOPP 0.004 120.873 120.882 Outlier - Not Used 

265 Range(m): 2.071 2.070 
f--

Gradient Magnitude (m/m): 3.70E-04 3.32E-04 266 2.68£-04 

267 
f--

Direction (azimuth): 77 81 94 
268 R"2: 0 .57 0 .93 0.96 
,--

0 .0654 0.1988 269 p-Value: 0.2850 
f--

270 Statistically Significant?: No No No 

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.) 
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Measurement Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) 

t--

274 Well Name MP-RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th - Date & nme (PST) to Water (m) Dese-
275 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

276 299-E27-17 6/30/2010 10:05 72.645 TOPP 0.004 121.848 121.857 -0.0108 

in 299-E27-18 6/30/2010 10:36 77.391 TOPP 0.005 121.865 121.871 0.0017 0.0000 -0.0002 
278 299-[ 27-8 6f30/2.010 9:57 73.665 TOPP 0.012 121.858 121.870 0.0013 -0.0013 -0.0011 

279 29!H27-9 6/30/2010 9:52 71.033 TOPP 0.012 121.860 121.871 0.0032 0.0003 0.0007 
280 299-E33-14 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 74.177 TOPP 0.004 121.861 121.868 0.0015 0.0001 0.0007 
283 299-84-9 6/30/2010 10:59 70.821 TOPP 0 .004 121.856 121.866 0.0046 0.0038 
284 Range(m): 0.017 0.015 -
285 Gradient Magnitude (m/m): 2.SOE-05 3.GSE-05 3.82[-05 -
286 Direction (azimuth): 12 I 9 
287 R"2: 0.39 0.16 0.99 -288 p-Value: 0.2942 0.0210 0.0017 -289 Statistically Significant?: No Yes Yes 

290 
291 
292 

Measured Depth 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (m) 

293 Well Name 
Measurement MP 

MP-RP NewRP&Gyro New RP, Gyro 1st 2nd 3rd 4th ~ - Date & Time (PST) toWat er (m) Desc. 
294 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
295 299-E27-17 7/13/201011:06 72.645 TOPP 0.004 121.848 121.857 -0.0107 

296 299-E27-18 7/13/2010 10:39 77.392 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 0.012 121.857 121.869 0.0016 -0.0010 -0.0009 -0.0006 

298 299-[27-9 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-E33-37 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 
~ 
t--

Gradient Magnitude (m/m): l .86E-05 2.07E-05 2.67£-05 2.60E-05 

305 Direction (azimuth) : 25 18 17 16 
t--

306 R"2: 0.15 0.68 0-91 0.99 
t--

307 p-Value: 0.6686 0.1008 0-0293 0.0107 
t--

308 Statistically Significant?: No No Yes Yes 

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.) 
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311 
Measurement Measured Depth MP 

Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (ml -
NewRP,Gyro 2nd 3rd 4th Sth 312 Well Name MP-RP NewRP&Gyro 1st 

313 
Date & Time (PST) toWater(m) Desc. 

Correction Correction & 8P Iteration Iteration Iteration Iteration Iteration 
314 299-E27-17 8/23/2010 10:20 72.679 TOPP 0 .004 121.814 121.830 -0.0146 
315 299-E27-18 8/23/2010 10:38 77.419 TOPP 0.005 121.837 121.848 0.0022 -0.0002 -0.0006 
316 299-E27-8 8/23/2010 10:15 73.697 TOPP 0.012 121.826 121.846 0.0015 -0.0021 
317 299-£27-9 8/23/2010 10:11 71.071 TOPP 0.012 121.822 121.849 0.00S2 0.0013 -0.0002 
318 299-£33-14 8/23/2010 10:50 68.802 TOPP 0.005 121.825 121.840 -0.0015 -0.0015 -0.0012 
319 299-£33-37 8/23/2010 10:33 78.316 TOPP 0 .004 121.838 121.848 0.0020 0.0003 0.0003 

320 299-E34-10 8/23/2010 10:27 74.201 TOPP 0.004 121.837 121.847 0.0025 0.0005 0.0002 
321 299-E34-9 8/23/2010 10:44 70.851 TOPP 0.004 121.826 121.845 0.0027 0.0017 0.0016 
322 Ra .. e(m): 0.024 0.019 -
323 Gradient Magnitude (m/m): 1.40E-05 1.7~ l .73E-OS -
324 Direction (azimuth): 21 10 4 

325 RA2: 0.06 0.78 0.91 
326 p-Value: 0.8554 O.D4n 0.0252 -327 Statisticallv Significant?: No Yes Yes 
328 
329 
330 

Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (ml - Well Name 

Measurement 
MP-RP NewRP&Gyro NewRP, Gyro 2nd 3rd 4th 5th 331 1st - Date & Time (PST) toWater(m) Desc. 

332 Correction Correction & 8P Iteration Iteration Iteration Iteration Iteration 

333 299-E27-17 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-E33-14 9/17/2010 8:09 68.770 TOPP 0.005 121.857 121.857 -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 0.0014 0.0001 0.0001 0.0003 
339 299-E34-10 9/17/2010 7:51 74.173 TOPP 0 .004 121.865 121.865 0.0030 0.0015 0.0010 

340 299-E34-9 9/17/2010 8:05 70.817 TOPP 0 .004 121.860 121.861 0.0014 0.0007 0.0005 0.0007 
341 Ra .. e(m): 0.016 0.017 ,__ 

Gradient Magnitude (m/m): 342 l .22E-OS l .SlE-05 1.60£-05 1.S5E-OS -343 Direction (azimuth): 4 357 347 346 -344 RA2: 0.15 0.74 0.97 0.99 -345 p-Value: 0.6564 0.0678 0-0041 0.0125 
346 Statistically Significant?: No No Yes Yes 

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.) 
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349 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (ml - Well Name New RP&Gyro 350 MP-RP NewRP, Gyro 1st 2nd 3rd 4th 5th - Date & Time (PST) toWater (m) Desc. 

351 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
352 299-£27-17 1/4/201111:31 72.629 TOPP 0 .004 121.864 121.862 -0.0014 -0.0007 

353 299-E27-18 1/4/201111:47 77.389 TOPP 0 .005 121.867 121.866 0.0011 0.0014 
354 299-E.27-8 1/4/201111:19 73.656 TOPP 0.012 121.867 121.866 0.0023 

355 299-£27-9 1/4/201111:01 71.029 TOPP 0 .012 121.864 121.861 -0.0018 -0.0005 
356 299-£33-14 1/4/201112:04 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-E34-10 1/4/2011 11:39 74.174 TOPP 0 .004 121.864 121.864 0.0012 0.0015 
359 299-E34-9 1/4/2011 12:13 70.816 TOPP 0 .004 121.861 121.860 0.0008 0.0009 

360 Range(m): 0.008 0.009 
>--
361 Gradient Magnitude (m/m): 2.UE-45 2.17E-OS -
362 Direction (azimuth): 16 20 
363 R"'2: 0.74 0.81 -364 p-Value: O.D341 0.0351 -
365 Statistically Significant?: Yes Yes 
366 

367 
368 

Measured Depth 
Hydraul ic Head (m NAVD88) Trend-Surface Analyses Residuals (ml -

Well Name 
Measurement MP 

MP-RP NewRP&Gyro NewRP, Gyro 2nd 3rd 4th 5th 369 1st - Date & Time (PST) toWater (m) Desc. 
370 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
371 299-£27-17 2/11/2011 9:28 72.649 TOPP 0 .004 121.844 121.840 -0.0134 -0.0030 -0.0022 

3n 299-E27-18 2/11/2011 9:04 77.403 TOPP 0 .005 121.8S3 121.850 0.0027 0.0015 0.0012 0.0009 
373 299-£27-8 2/11/2011 9:36 73.677 TOPP 0 .012 121.846 121.841 -0.0174 0.0004 0.0011 -0.0001 
374 299-E27-9 2/11/201110:00 71.004 TOPP 0 .012 121.889 121.883 0.0207 
375 299-E33-14 2/11/20118:47 68.784 TOPP 0 .005 121.843 121.839 -0.0018 -0.0037 0.0003 0.0001 
376 299-£33-37 2/11/20118:36 78.301 TOPP 0 .004 121.8S3 121.851 0.0087 -0.0002 -0.0005 -0.0005 
377 299-£34-10 2/11/2011 9:23 74.191 TOPP 0 .004 121.847 121.845 -0.0022 -0.0008 0.0001 -0.0003 

378 299-E34-9 2/11/2011 8:S6 70.825 TOPP 0 .004 121.852 121.848 0.0026 0 .0058 
379 Range(m): 0.046 0.044 
380 Gradient Magnitude (m/m): 2.48£-05 3.57E-05 4.IJE-45 4.63E-05 -381 Direction (azimuth): 263 38 33 31 
382 R"'2: 0.29 0.S9 O.M 0.99 -383 p-Value: 0.4249 0.1643 0.0145 0.0099 -384 Statistically Significant?: No No Yn 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 161 OF 258 REV. 0 
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387 

Measurement Measured Depth MP 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (ml 

388 Well Name MP-RP NewRP&Gyro NewRP, Gyro 1st 2nd 3rd 4th 5th - Date & Time (PST} toWater(m) Desc. 
389 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
390 299-07-17 3/21/2011 9:07 72.667 TOPP 0.004 121.826 121.824 -0.00S9 
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 0.012 121.831 121.828 -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-[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..£33-37 3/21/2011 9:19 78.318 TOPP 0 .004 121.836 121.833 -0.0005 -0.0012 -0.0012 -0.0006 
396 299-[34-10 3/21/2011 9:11 74.201 TOPP 0.004 121.837 121.834 0.0031 0.0023 0.0019 
397 299-[34-9 3/21/2011 9:23 70.842 TOPP 0.004 121.835 121.830 0.0015 0.0011 0.0000 0.0012 
398 Range(m): 0.011 0.010 
399 Gradient Magnitude (m/m): l.92E-05 2.02E-05 1.97E--05 1.SSE--05 -
400 - Direction (azimuth): 32 28 22 22 
401 R"2: 0.35 0.65 0.80 0.90 
402 p--Value: 0.3398 0.1222 0.0867 0.1022 -
403 Statistically Significant?: No No No No 
404 

405 

406 
Measured Depth 

Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (m) -
Well Name 

Measurement MP 
NewRP&Gyro 2nd 3rd 5th 407 MP-RP NewRP, Gyro 1st 4th - Date & Time (PST) toWater (m) Desc. 

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..£2 7-18 4/25/201111:28 77.422 TOPP 0.005 121.834 121.827 0.0001 0.0004 
411 299..£27-8 4/25/201111:10 73.688 TOPP 0 .012 121.835 121.823 -0.0010 -0.0000 
412 299-£27-9 4/25/2011 11:02 71.051 TOPP 0.012 121.842 121.823 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-[34-10 4/25/201111:19 74.207 TOPP 0.004 121.831 121.826 0 .0015 
416 299--E34-9 NM NM TOPP 0.004 NM NM 
417 Range(m): 0.015 0.008 -
418 Gradient Magnitude (m/m): 2.63£-0S 2.58£--05 
419 Direction (azimuth): 23 22 -
420 R"2: 0.92 0.97 -
421 p--Value: OJI063 0.0050 -
422 Statistically Significant?: Yes Yes 

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.) 
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425 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-surface Analyses Residuals Im) - Well Name 426 MP-RP NewRP&Gyro New RP, Gyro 1st 2nd 3rd 4th 5th 

427 
Date & Time (PST) to Water (ml Desc. 

Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
428 299-E27-17 5/25/2011 10:36 72.665 TOPP 0.004 121.828 121.821 0.0006 -0.0002 -0.0001 

429 299-E27-18 5/25/2011 10:58 77.429 TOPP 0.005 121.827 121.822 0.0002 -0.0001 -0.0001 
430 299-E27-8 5/25/201110:29 73.697 TOPP 0.012 121.826 121.818 -0.0024 

431 299-E27-9 5/25/2011 10:18 71.060 TOPP 0.012 121.833 121.821 0.0014 0.0001 0 .0001 
432 299-£33-14 5/25/2011 11:09 68.802 TOPP 0.005 121.825 121.817 -0.0002 0 .0000 0.0001 

433 299-£33-37 5/25/2011 10:52 78.326 TOPP 0 .004 121.828 121.822 0.0000 0.0000 0.0001 

434 299-£34-10 5/25/2011 10:46 74.213 TOPP 0 .004 121.825 121.821 0.0006 0.0003 
435 299-E34-9 5/25/201111:04 70.851 TOPP 0.004 121.826 121.818 -0.0001 -0.0002 -0.0001 

436 Range Im): 0.008 0.005 -
437 Gradient Magnitude (m/m): l.51E-05 1A1E-05 l .4SE-05 -
438 Direction (azimuth): 21 15 15 

439 R"2: 0.70 0.99 1.00 -440 p-Value: 0.0503 G.0001 0.0001 -
441 Statistically Significant?: No Yes Yes 
442 

443 
444 

Measured Depth 
Hydraulic Head Im NAVD88) Trend-SUrface Analyses Residuals (ml - Well Name 

Measurement MP 
MP-RP NewRP&Gyro NewRP,Gyro 2nd 3rd 4th 5th 445 

Date & Time (PST} to Water Im) 
1st ,__ Oesc. 

446 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
447 299-E27-17 6/20/201110:31 72.684 TOPP 0.004 121.809 121.813 0.0203 

448 299-£27-18 6/20/2011 10:51 77.437 TOPP 0 .005 121.819 121.822 0 .0047 0.0082 -0.0029 -0.0037 

449 299-E2HI 6/20/2011 10:25 73.771 TOPP 0 .012 121.752 121.757 -0.0192 -0.0079 -0.0029 -0.0009 

450 299-E27-9 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 -0.0069 -0.0075 -0.0076 -0.0016 

452 299-£33-37 6/20/2011 10:47 78.333 TOPP 0.004 121.821 121.823 -0.0111 -0.0111 
453 299-E34-10 6/20/201110:37 74.221 TOPP 0.004 121.817 121.820 0.0072 0.0107 0.0048 0.0062 

454 299-E34-9 6/20/2011 10:40 70.865 TOPP 0.004 121.812 121.816 0.0051 0.0076 0.0087 
455 Range(m): 0.069 0.066 

456 ,__ Gradient Magnitude (m/m): 1.14E-04 1.31E-04 1.98E-04 2.18E-04 

457 Direction (azimuth): 60 63 54 51 ..__ 
458 R"2: 0.68 0.85 0.94 0.98 ..__ 
459 ,__ p-Value: 0.1014 0 .0558 0.0567 0.1370 
460 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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463 

Measurement Measured Depth MP 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals {m) -

New RP.Gyro 2nd 3rd 4th 5th 464 Well Name MP-RP NewRP&Gyro 1st - Date & Tlme (PST) toWater(m) Desc. 
465 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
466 299-£27-17 7/14/ 2011 9:58 72.689 TOPP 0 .004 121.804 121.806 -0.0063 
467 299-E27-18 7 / 14/ 2011 10:20 77.443 TOPP 0 .005 121.813 121.815 0.0005 -0.0005 -0.0006 -0.0004 
468 299-E27-8 7/14/ 2011 9:52 73.713 TOPP 0.012 121.810 121.813 0.0011 -0.0004 -0.0003 -0.0001 
469 299-£27-9 7/14/ 2011 9:41 71.082 TOPP 0.012 121.811 121.812 0.0014 -0.0003 0.0001 0.0002 
470 299-E33-14 7 / 14/2011 11:15 68.821 TOPP 0.005 121.806 121.807 -0.0026 -0.0026 -0.0002 0.0000 
471 299-£33-37 7/14/ 2011 10:15 78.339 TOPP 0 .004 121.815 121.816 0.0009 0.0001 0.0001 0.0004 

472 299-£34-10 7 /14/2011 10:04 74.226 TOPP 0.004 121.812 121.814 0.0012 0.0003 0.0009 
473 299-£34-9 7 /14/201110:09 70.865 TOPP 0.004 121.812 121.814 0.0038 0.0034 
474 Ranse (m): 0.011 0.010 -475 Gradient Magnitude (m/m): 1.89[-05 2.0lE-05 2.68E-45 2.66£-05 -476 Direction (azimuth): 27 22 zo 20 -477 R"2: 0.29 0.64 0.97 0.99 -478 p-Value: 0.4189 0.1306 o.ooe 0.0074 -479 Statistically Significant ?: No No Yn Yes 

480 

481 
482 

Measured Depth MP 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals {m) - Measurement 

2nd 4th 5th 483 Well Name 
Date & Tlme {PST) toWater(m) 

MP-RP New RP & Gyro NewRP,Gyro 1st 3rd - Desc. 
Correction & BP Iteration Iteration 484 Correction Iteration Iteration Iteration 

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 0.0029 0.0004 -0.0003 -0.0003 
487 299-£2 7-8 8/ 15/ 2011 9:33 73.712 TOPP 0.012 121.811 121.819 0.0005 -0.0033 

488 299-£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-£33-14 8/15/2011 10:29 68.814 TOPP 0.005 121.813 121.818 -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 0.0009 -0.0009 -0.0010 -0.0010 
491 299-£34-10 8/15/2011 9:45 74.217 TOPP 0.004 121.821 121.825 0.0045 0.0024 0.0019 0.0023 

492 299-E34-9 8/15/201110:21 70.861 TOPP 0.004 121.816 121.823 0.0032 0.0022 0.0020 
493 Range (m): 0.023 0.021 - Gradient Magnitude (m/m): 9.72E-06 l .19E-05 l.S6E-05 494 1.15E-05 -495 Direction {azimuth): 45 24 11 12 
496 R"2: 0.05 0.28 0.56 0.77 -
497 p-Value: 0.8856 0.5255 0.2877 0.2258 -
498 Statist ically 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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501 

Measurement Measured Depth MP 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (m) 

502 Well Name MP-RP NewRP&Gyro New RP. Gyro 1st 2nd 3rd 4th 5th - Date & Time (PST) toWater(m) Desc. 
503 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
504 299-E27-17 9/26/Mll 9:11 72.684 TOPP 0.004 121.809 121.818 -0.0095 
sos 299-E27-18 9/26/Mll 9:31 77.430 TOPP 0.005 121.826 121.832 0.0028 0.0013 0.0009 
506 299-E27-8 9/26/Mll 8:56 73.707 TOPP 0.012 121.816 121.827 0.0007 -0.0017 
S07 299-E27-9 9/26/Mll 9:02 71.077 TOPP 0 .012 121.816 121.829 0.0037 0.0011 -0.0001 0.0000 0.0000 
S08 299-E33-14 9/26/20119:41 68.804 TOPP 0.005 121.823 121.830 -0.0001 -0.0001 0.0001 0.0000 -0.0001 
500 299-E33-37 9/26/2011 9:35 78.327 TOPP 0.004 121.827 121.831 0.0006 -0.0005 -0.0005 0.0001 0.0000 
510 299-E34-10 9/26/Mll 9:17 74.214 TOPP 0.004 121.824 121.830 0.0010 -0.0003 -0.0006 -0.0002 
511 299-E34-9 9/26/Mll 9:25 70.857 TOPP 0.004 121.820 121.830 0.0009 0.0002 0.0001 0.0001 0.0001 
512 Range(m): 0.018 0.014 -
513 Gradient Magnitude (m/m): 6.99£-06 7.20E-06 6.47£-06 4.lSE-06 4.4SE-06 -514 Direction (azimuth): 69 46 36 43 42 -515 R"2: 0.16 0.59 0.72 0.96 0 .99 -516 p-Value: 0.6376 0.1703 0.1492 0.0387 0.0742 -517 Statistically Significant?: No No No Yes No 
518 
519 
520 

Measured Depth 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) - Well Name 

Measurement MP 
NewRP&Gyro 521 MP-RP New RP, Gyro 1st 2nd 3rd 4th 5th - Date & Time (PST) to Water (ml Desc. 

522 Correction u,rrection & BP Iteration Iteration Iteration Iteration Iteration 
523 299-E27-17 11/30/2011 10:17 72.689 TOPP 0.004 121.804 121.813 -0.0191 
524 299-E27-18 11/30/2011 10:30 77.423 TOPP 0 .005 121.833 121.839 0.0041 0.0010 0.0009 
525 299-E27-8 11/30/201110:12 73.700 TOPP 0.012 121.823 121.834 0.0038 -0.0009 -0.0008 
526 299-E27-9 11/30/2011 9:01 71.077 TOPP 0.012 121.816 121.834 0.0056 0.0005 0.0006 
527 299-E33-14 11/30/2011 10:41 68.801 TOPP 0.005 121.826 121.835 -0.0008 -0.0008 0.0002 
528 299-E33-37 11/30/2011 10:26 78.321 TOPP 0.004 121.833 121.839 0.0021 -0.0001 -0.0001 
529 299-E34-10 11/30/2011 10:22 74.204 TOPP 0.004 121.834 121.836 0.0015 -0.0010 -0.0008 
530 299-E34-9 11/30/2011 10:36 70.851 TOPP 0.004 121.826 121.837 0.0027 0.0014 
531 Range(m): 0.030 0.026 - Gradient PMrgnitude (m/m): 532 1.29E-OS 1.41£.05 1.68E-OS -533 Direction (azimuth): 62 • 34 -534 R"2: 0.12 0.., 0.91 -535 p-Value: 0.7283 OJM14 0.0290 -536 Statistically Significant ?: No Ya Yes 

Figure E-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LLWMA-2 (cont'd.) 
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539 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (ml - 2nd 3rd 5th 540 Well Name MP·RP NewRP&Gyro NewRP,Gyro 1st 4th 

~ Date & Time (PST) toWater(m) Desc.. 
541 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

542 299-E27·17 U/29/2011 10:46 72.687 TOPP 0.004 121.806 121.816 -0.0149 

543 299-E27·18 12/29/201111:18 77.425 TOPP 0.005 121.831 121.837 0.0036 O.OOll 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 -0.0009 -0.0009 

545 299-E27--9 12/29/201110:30 71.076 TOPP 0 .012 121.817 121.832 0.0045 0.0005 0 .0003 0.0006 
546 299-03-14 12/29/201113:33 68.795 TOPP 0 .005 121.832 121.836 0.0010 0.0009 -0.0001 0.0000 
547 299-03-3 7 12/29/2011 11:05 78.323 TOPP 0.004 121.831 121.836 0.0007 -0.0010 -0.0010 

548 299..£34--10 12/29/201110:52 74.207 TOPP 0 .004 121.831 121.836 0.0028 0.0008 0.0005 0.0000 
549 299-E34-9 12/29/ 201110:57 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): 1.07[-0S l .09E-05 8.52E-06 l.28E-05 -~ Direction (azimuth): 71 47 58 49 
553 R"2: 0.17 0.75 0.86 0.95 
SS4 p-Value: 0.6306 0.0612 0.0537 0.0542 -555 Statistically Significant?: No No No No 

556 

557 
558 

Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) -

Well Name 
Measurement 

NewRP&Gyro NewRP,Gyro 2nd 3rd 4th 5th 559 MP-RP 1st - Date & Time (PST) toWater (m) Desc. 
560 Correction Correction & 8P Iteration Iteration Iteration Iteration Iteration 
561 299-[27·17 1/25/2012 10:36 72.700 TOPP 0.004 121.793 121.806 -0.0446 

562 299-[27·18 1/2S/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 1/2S/2012 10:29 73.702 TOPP 0 .012 121.821 121.838 -0.0224 -0.0335 

564 299-E27--9 1/25/2012 9:01 11.009 TOPP 0 .012 121.884 121.910 0.0346 0.0225 -0.0009 0.0029 0.0001 

56S 299..£33-14 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-E33-37 1/ 25/2012 10:50 78.333 TOPP 0.004 121.821 121.829 0.0140 0.0088 0.0083 0 .0082 
567 299-E34-10 1/25/2012 10:42 74.204 TOPP 0 .004 121.834 121.841 0.0018 -0.0041 -0.0096 -0.0055 -0.0013 

568 299..£34·9 1/25/2012 11:04 70.806 TOPP 0.004 121.871 121.886 0.0281 0.0252 0.0233 
569 Range(m): 0.091 0.104 

S70 Gradient Magnitude (m/m): 1.69E-04 l .63E-04 1.78E-04 1.AOE-CM 1.74E-04 -
571 Direction (azimuth): 215 219 227 237 232 -572 R"2: 0.35 0.53 0 .83 0.97 1.00 -573 p-Value: 0.3417 0.2172 0.0727 o..ouz 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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sn 

Measure ment Measured Depth MP 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (ml --S78 Well Name MP-RP NewRP & Gyro New RP, Gyro 1st 2nd 3rd 4th Sth - Date & Time (PST) to Water (ml Desc. 

S79 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
S80 299-E27-17 2/28/2012 ll:12 72.670 TOPP 0.004 121.823 121.817 -0.0030 -0.0027 -0.0008 

S81 299-E27-18 2/28/2012 11:30 77.431 TOPP o.oos 121.82S 121.822 0.0010 0.0008 0.0006 0.0004 I 

S82 299-E2HI 2/28/2012 11:0S 73.699 TOPP 0.012 121.824 121.817 -0.0026 -0.002S 0.0006 0.0001 

S83 299-E27-9 2/28/2JJ12 8:33 71.063 TOPP 0.012 121.830 121.822 0.0031 0.003S 
S84 299-E33-14 2/28/2012 11:44 68.803 TOPP o.oos 121.824 121.817 -0.0023 0.0002 0.0002 0.0002 
sss 299-E33-37 2/28/2012 11:24 78.329 TOPP 0.004 121.82S 121.823 O.OOlS 0.00lS 0.0000 0.0000 
S86 299-E34-10 2/28/2012 11:18 74.216 TOPP 0.004 121.822 121.819 -0.0014 -0.0008 -0.000S -0.0007 
S87 299-[34-9 2/28/2012 11:37 70.848 TOPP 0.004 121.829 121.823 0.0036 

S88 Range(m): 0.008 0.006 -- Gradient Magnitude (rn/m): S89 8.lSE-06 1.S3E--OS 2.AIE-05 2.40E--OS -S90 Direction (azimuth): 32 23 35 34 --S91 R"'2: 0 .10 0.3S o.,s 0.98 -- p-Value: S92 0.7591 0.4262 CJ..009I 0.0216 --S93 Statistically Significant?: No No Y• Yes 
S94 

S9S 
S96 

Measured Depth 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (m) -

Well Name 
Measurement MP 

NewRP&Gyro 2nd 3rd 4th Sth S97 MP-RP NewRP,Gyro 1st 

S98 
Date & Time (PST) to Water (ml Desc. 

Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
S99 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 77.4SO TOPP o.oos 121.806 121.805 o.ooso 0.0027 0.0011 0.0016 
601 299-E27-a 4/18/2012 8:S3 73.720 TOPP 0.012 121.803 121.801 -0.0293 0.0042 -0.0009 -0.000S 

602 299-E27-9 4/18/2lJ12 9:3S 71.008 TOPP 0.012 121.88S 121.881 0.0390 
603 299-[33-14 4/18/2012 9:22 68.820 TOPP o.oos 121.807 121.805 0.0032 -0.0004 -0.0002 0.0001 
604 299-E33-37 4/18/2JJ12 9:08 78.3SO TOPP 0.004 121.804 121.803 0 .0149 -0.0018 -0.0018 -0.0012 
60S 299-E34-10 4/18/2012 9:04 74.230 TOPP 0.004 121.808 121.806 0.0012 0.0037 0.0021 

606 299-[34-9 4/ 18/2012 9:17 70.871 TOPP 0.004 121.806 121.804 -0.00Sl 0.0008 -0.0003 0.0000 
607 Range (m): 0.093 0.091 -
608 Gradient Magnitude (rn/m): 9.41E-OS l .2SE-OS 4.32[-06 4.03E-06 -
60'3 Direction (azimuth): 233 82 87 99 -
610 R"'2: 0.38 0.30 0.40 0.60 -
611 - p-Value: 0.3004 0.48SS 0.466S 0.3972 
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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615 

Measurement Measured Depth M P 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (m) ,___ 

Well Name 616 MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th - Date & Time (PST) toWater(m) Desc. 
617 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 
618 299-E27-17 S/15/201211:15 72.687 TOPP 0.004 121.806 121.805 --0.0018 --0.0014 --0.0012 
619 299-E27-18 5/15/2012 10:42 77.446 TOPP 0.005 121.810 121.809 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--E27-9 NM NM TOPP 0.012 NM NM 
622 299-E33-14 5/ 15/ 2012 11:06 68.818 TOPP o.oos 121.809 121.805 --0.0018 --0.0002 0.0001 0.0000 
623 299-E33-37 5/15/2012 10:32 78.343 TOPP 0 .004 121.811 121.809 --0.0005 --0.0007 --0.0002 --0.0003 
624 299-E34-10 S/15/2012 10:54 74.228 TOPP 0 .004 121.810 121.809 0.0012 0.0016 
625 299-E34-9 5/15/2012 10:59 70.865 TOPP 0.004 121.812 121.809 0.0024 
626 - Range(m): 0.006 0.004 
627 Gradient Magnitude (m/m): 1.16£--05 1.68£--05 1.64E-OS 1.54£--05 -
628 - Direction (azimuth): 39 33 32 30 
629 R"2: 0.40 0.74 0.8 7 0.98 -630 p-Value: 0.3561 0.1339 0.1312 0.1430 -
631 Stat istically Significant?: No No No No 
632 
633 
634 

Measured Depth 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (m) - Measurement MP 

635 Well Name MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th - Date & Time (PST) toWater(ml Desc. 
636 Correction Correction&BP Iteration Iteration Iteration Iteration Iteration 
637 299-E27-17 6/14/2012 13:03 72.701 TOPP 0.004 121.792 121.791 --0.0044 --0.0118 --0.0168 
638 299-E27-18 6/14/2012 12:56 77.462 TOPP 0.005 121.794 121.794 0.0109 0.0147 0.0070 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-E27-9 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-E33-14 6/14/2012 13:09 68.631 TOPP o.oos 121.996 121.994 0.0706 0.0098 0.0022 0.0008 0.0005 
642 299-E33-37 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--E34-10 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 0.004 121.797 121.796 --0.0892 
645 Range(m): 0.204 0.203 -
646 Gradient Magnitude (m/m): 3.48E-04 5.28E-04 5.18E-04 5.16£..(M S.lSE--04 
647 Direction (azimuth}: 188 190 189 119 188 -
648 R"2: 0.59 0.94 0.98 1.00 1.00 -
649 - p-Value: 0.1046 0.0033 0.0019 Oi.0050 0.0433 
650 Stat istically Significant ?: No Yes Yes Yas 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 I J K L M 
653 

Measurement Measured Depth MP 
Hydraulic Head (m NAV088) Trend-Surface Analyses Residuals (ml 

654 Well Name MP-RP NewRP &Gyro New RP.Gyro 1st 2nd 3rd 4th 5th 
>-- Date & Time (PST) to Water (m) Desc. 
655 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

656 299-E27-17 7 / ?.0/'2012 8:58 72.705 TOPP 0.004 121.788 121.790 -0.0091 

657 299-£27-18 7/?,0/2012 8:47 77.453 TOPP 0.005 121.803 121.804 0.0026 0.0011 0 .0011 

658 299-£27--8 7 /?,0/2012 9:04 73.727 TOPP 0.012 121.796 121.799 0.0013 -0.0010 -0.0CIO'J -0.0007 

659 299-£27-9 7/?.0/2012 9:20 71.098 TOPP 0 .012 12L795 121.799 0.0027 0.0002 0.0004 0.0004 
660 299-E33-14 7 /?,0/2012 8:13 68.829 TOPP 0.005 121.798 121.800 -0.0CIO'J -0.0009 0.0000 -0.0002 

661 299-E33-37 7 /?.0/2012 8:23 78.353 TOPP 0.004 121.801 121.803 0.0002 -0.0008 -0.0008 -0.0001 

662 299-£34-10 7 /?.0/2012 8:39 74.236 TOPP 0.004 121.802 121.802 0.0013 0.0001 0.0003 0.0006 
663 299-£34-9 7 / ?,0/ 2012 8:?,0 70.878 TOPP 0.004 121.799 121.802 0.0019 0.0013 

~ Range (m): 0.015 0.014 

665 Gradient Magnitude Im/ml: U SE-OS 1.26E-05 1.SOE-05 1.22E-OS 

666 Direction (azimuth): 51 39 35 36 -
667 R"2: 0 .23 0.76 0.87 0.92 

668 p-Value: 0.5279 0.0569 0.0479 0.0844 -
669 Statistically Significant?: No No Yes No 

670 

671 
672 

Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) - Well Name 

Measurement 
MP-RP NewRP & Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th 673 - Date & Time (PST) to Water (m) Desc. 

674 Correction Correction & BP Iteration Iteration Ite ration Iteration Iteration 

675 299-E27-17 NM NM TOPP 0.004 NM NM 
676 299-E27-18 8/20/2012 8:23 77.453 TOPP 0.005 121.803 121.806 0.0005 0.0004 

677 299-E27--8 8/20/2012 8:57 73.728 TOPP 0.012 121.795 121.802 0.0006 0.0007 

678 299-E27-9 8/20/2012 9:12 71.102 TOPP 0.012 121.791 121.799 -0.0006 -0.0004 

679 299-E33-14 8/20/ 2012 8:01 68.829 TOPP 0.005 121.798 121.802 -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 TOPP 0 .004 121.801 121.803 -0.0012 -0.0010 

682 299-E34-9 8/20/ 2012 8:31 70.878 TOPP 0.004 12L799 121.804 0.0016 

683 Range(m): 0.012 0.007 

684 
>--

Gradient Magnitude (rn/m): l .82E-05 2.llE-05 

685 Direction (azimuth): 39 35 

686 R"2: 0.80 0.93 

687 p-Value: 0.0907 0.0738 
>--
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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B C D E F G H I J K L M 
691 

Measurement Measured Depth MP 
Hydraulic Head (m NAVD88) Trend-Surface Analyses Residuals (m) 

692 Well Name MP-RP NewRP&Gyro NewRP,Gyro 1st 2nd 3rd 4th 5th ,-- Date & Time (PST) toWater(m) Desc. 
693 Correction Correction & BP Iteration Iteration Iteration Iteration Iteration 

694 299-E27-17 9/11/1.012 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-E33-14 9/11/2012 7:20 68.833 TOPP 0.005 121.794 121.806 -0.0008 -0.0008 -0.0006. 
699 299-E33-37 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-[34-9 9/11/2012 7:28 70.883 TOPP 0.004 121.794 121.807 0.0018 0.0007 0.0009 
702 Range(m): 0.027 0.023 ,--
703 Gradient Magnitude (m/m): 1.63E-05 i.nE-OS 1.66E-05 ,--
704 Direction (azimuth): 58 4Z 42 ,--
705 R"2: 0.21 0.92 0.96 
,--

p-Value: 0.5634 OJlll61 0.0091 706 ,--
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 nonnalization 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 B C D E F G H I J K L M N 0 

1 200 Eac Ar'N LCM Gradilnt Evaluldon Studr 
2 LERF Well Information (Wells worksheet) 
3 
4 

WellName MPDesc. MP•RP (m) 
Horizontal C.00,dlMtes (m NA083) Old RP Elev (m NAV088) New RP Elev (m NAV088) Gyro Correctlcn Coetlldents 

5 East(m) North(m) Source Value Sowce Value Sourc:e a C2 a C4 

6 299-El&-10 TOPP 0.006 S7SS88.999 137023.49' USACE 184.420 USACE 184.418 Ruor .3.44490[-()!, 5.61000£-03 •3.11440E-Ol 5.68810(..00 

7 299-£26-14 TOPP 0.007 575786.450 13n64.soo Fluor 183.lll Fluof 183.224 F"-' O.OOOOOE-IOO 0.OOOOOE+al O.OOOOOE+al -2.00000E-02 

8 299-£26-77 TOPP 0.010 575579.030 137129.970 Ruor lM.771 Fluor 184.m F"-' L32610UlS ·2.75820£.«)3 L49S20E-01 •2.63990E+al 

9 299-£26-79 TOPP 0.010 575827.880 137051.500 Ruor 183.114 Flllllf 183.llS F"-' •7.35720£-06 5.38200E-04 ·5.S.SOlOE-02 l.S6000E.t00 

10 

11 TOPP• Top of Pump Plate 

12 TOC • Top of Caslnc 

13 TOT: Top of Oischa,se TH 

Figure F-1. Spreadsheet of Well Information for LERF (i.e., "Wells" sheet) 
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B C D E F G H I J 
4 I I 
5 Well r-.-..ini 

M8i1111Jr8CI ,rue • .,,....., 
Difference (ft) l'"RU!IJ 

6 11Antt,/ml Deolh (fl} A 8 G D 
7 2!1Y,-l:,IB.10 160 48.768 159.99 -0.01 -3.4449E-05 5.6700E-03 -3.1 144t-01 5.6887t:..OO 
8 180 54.864 179.98 -0.02 
9 200 60.96 199.97 -0.03 
10 206 62.7888 205.96 -0.04 
11 
12 
13 25E26-10 
14 ; 

15 0 
16 
17 -0.005 y = -3.~ + 5.6700E-03Jc2 - 3.11441:-0tX + 5.6887E-.OO 

18 ~ -0.01 
I 

19 
20 t 
21 

c!l-0.015 

22 1 -0.02 
23 t: 
24 :t-0 .025 
25 ! 
26 ~ -0.03 I 

27 J-o.oos 28 I 

29 J -0.04 
i 

30 ' 
31 -0.045 
32 

0 40 45 50 55 60 66 70 I 
33 lleaMnd Dltpeh (q 
34 
35 I 
36 
37 Well Measured M8i1Sured True Vertical Difference (ft) Htted liOIIITlcien1s 

"jg r-.-.. lftl l1Anh (ml Deoth /ft\ A B C D 
39 211it-t:..a>-14 200 60.96 199.98 -0.02 O.OOOOE+OO O.uuuut:.00 O.OOOOE+OO 2 .0000E-02 
40 215 65.532 214.98 -0.02 
41 
42 
43 
44 
45 299-E26-14 
46 I 

47 -0.02 
48 

Y • - 2.0000E-02 49 
50 g 
51 .c • • 
52 1l 
53 .! 
54 1 55 i 56 > 
57 J 58 
59 J 

I 

60 
61 I I 
62 
63 '-O., 64 ' 40 46 50 55 60 65 70 
65 Meaured Depdl (m) 
66 I 
67 

Figure F-2. Determination of Gyroscopic Correction Coefficients for the LERF Wells 
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B C D E F G H I J 
~68 I 
69 Well Measureo 

l1Anlho-;,1 
11\18 Vlll'IUl.ill Difference (ft) Fitted Coefficients 

70 rlAnth (ft) Deoth ffl) A B C D 
71 ..., 160 48.768 159.63 -0.37 1.3261E-05 -2.7582E--03 1.4952E-Ot -2.6399£.+00 
n 180 54.864 179.45 -0.55 
73 200 60.96 199.23 -0.71 
74 220 67.056 218.98 - 1.02 
75 225 68.58 223.92 - t .06 
76 
77 
78 299-E26-77 
19 
80 0 
81 
82 y .1.3261E-OSxa- 2.7!ill2E-ml2 + 1.49521:-0U -2.639!1E~ 
83 ~ -0.2 
84 j.o.4 85 
86 
87 l -o.6 88 
89 > 
90 J-o.8 91 
92 j 93 

-1 94 I 95 
96 I 
97 

, -1.2 
45 50 55 60 65 70 

98 
ii5 40 

Measured Dep!h (m) 
99 
100 I 
101 
102 Well Measu'ed Measured lrueVeftical Offlerence (ft) Fitted Coefficients w l1Anth 1ft) 11Amh/ml ll<!nth tlll A B C u 
104 -.E2S-n 160 48.768 159.28 -0.72 -7 .3572E-06 5.3820&04 -5.5501E-02 1.5600£.+00 
105 180 54.864 178.92 -1.06 
106 200 60.96 198.51 - t.49 
107 220 67.056 218.04 -1 .96 
108 
109 I 
1W 299-E26-79 
111 
112 0 I 
113 
114 y • -7 .3572E-CJ&xl • 5.3820E-0412 - 5.5501 E-02X • 1.5600£.+00 
11S g -o.5 
116 ~ 

117 1i. 
118 .! 

-1 119 .. 
120 .!,! 

1: 
121 • > 
122 !1 -1 .5 
123 ~ 
124 E 
125 g -2 
126 

' 127 
128 I 
129 

· ·2.5 
45 50 56 60 65 70 a 40 

1:WC lleauled Depth (m) 
131 
132 I I l I I 

Figure F-2. Determination of Gyroscopic Correction Coefficients for the LERF Wells {cont'd.) 



ECF-200E-1 2-0086, 
CALCULATIONS IN SUPPORT OF THE LOW HYDRAULIC GRADIENT 

EVALUATION STUDY FOR PAGE 174 OF 258 REV. 0 
THE 200 EAST AREA UNCONFINED AQUIFER 

B C D E F G I H -4n Measurement Measured Depth 
Hydraulic Head (m NAV088) -

473 WellNilme Date& Time MP MP-RP - (PST) 
toWater (m) N- RP & Gyro c.orrection New RP, Gyro Correction & BP Adjustment 

474 

=ROUND(VLOOKUP($B47S,Wellsl$B$6:$0$9,9H$047S-
$F475+(VLOOKUP($B475,W!!lls l$B$6:$0$9,11)-($D475)"3+Vl00KUP($ 
B47S,Wellsl$B$6:$0$9,12)• ($D475)"2+VLOOKUP($B47S,Wellsl$B$6:$0 

475 299-£26-10 TOPP 0.006 $9,13)•($D475)+VLOOKUP($8475,Wellsl$B$6:$0$9,14))-0.3048).3) 121.838 

=ROUND(VLOOKUP($8476,Wellsl$B$6:$0$9,9K $0476-
$F476• {VLOOKUP($B476, Wells 1$8$6:$0$9,11)• ($0476)"3• VLOOKUP($ 
B476,Wellsl$B$6:$0$9,12J•($D476)"2+VLOOKUP($B476,Wellsl$B$6:$0 

476 299-£26-14 TOPP 0.007 $9,13)• ($D476)+VLOOKUP($8476, Wellsl$B$6:$0$9,14))-0.3048),3) 121.911 

=ROUND(VLOOKUP($84n,Wellsl$B$6:$0$9,9H$D4n-
$F4n+(VLOOKUP(SB4n,wellsl$8$6:$0$9,11)* ($04n}"3• VLOC)t(UP($ 
B477,Wellsl$B$6:$0$9,12)• ($D477)"2+VLOOKUP{$84n,Wellsl$B$6:$0 

•n 299-E26-77 TOPP 0.01 $9,13)• ($D4n)+VLOOKUP($B477,Wellsl$B$6:$0$9,14))-0.3048).3) 121.844 

=ROUND(VLOOKUP{$B478, Wells1$B$6:$0$9,9H$0478-
$F478• (VLOOKUP{$B478,Wellsl$8$6:$0$9,11)• ($0478)"3+VLOOKUP($ 
B478,Wellsl$B$6:$0$9,12)• ($D478)"2+VLOOKUP($B478,Wellsl$8$6:$0 

478 299-£26-79 TOPP 0.01 $9,13)•($D478)• VLOOKUP($B478,Wellsl$B$6:$0$9,14))-0.3048),3) 121.847 
479 Ranp (m): =MAX(G475:G478)-MIN(G475:G478] =MAX(H475:H478)-MIN(K47S:H478I .__ 
480 Gradient Maanitude (m/m): ,__ 
481 Direction (azlrnl4h): 
482 ll"2: 
>--
483 i>-Value: ,__. 
484 Statistically Significant?: 

Figure F-3. Example Spreadsheet of Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF with Formulas Displayed 
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A B C D E F G H 

1 200 East Area Low Gradient Evaluation Study 

2 LERF Hydraulic Head Cakulations and Trend-Surface Analysis Results 

3 Outlier removed 

4 

s 
6 

7 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 

8 Well Name MP MP-RP New RP & Gyro New RP, Gyro Correction 

9 
Date & Time (PST) to Water(m) 

Correction & BP Adjustment 

10 299-[26-10 11/26/2008 8:S2 62.643 TOPP 0.006 121.793 121.797 

11 299-[26-77 11/26/2008 8:41 63.054 TOPP 0.010 121.988 121.990 
12 299-[26-79 11/26/2008 8:4S 61.618 TOPP 0.010 121.976 121.978 

13 Range(m): 0.19S 0.193 

14 Gradient Magnitude (m/m): 

1S Direction (azimuth): 

16 R"2: 
17 p-Value: 

18 Statistically Significant?: 

19 

20 

21 

22 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 

23 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction 

24 
Date & Time (PST) t o Water(m) 

Correction & BP Adjustment 

2S 299-[26-10 2/23/2009 9:SS 62.477 TOPP 0.006 121.9S9 121.9S2 

26 299-[26-77 2/23/2009 9:31 63.082 TOPP 0.010 121.961 121.960 

27 299-[26-79 2/23/2009 9:40 61.612 TOPP 0.010 Ul.982 121.978 

28 Range(m): 0.023 0.026 

29 Gradient Magnitude (m/m): 

30 Direction (azimuth): 

31 R"2: 
32 p-Value: 

33 Statistically Significant ?: 

34 

3S 

36 
37 

Measurement Measured Depth 
Hydraulic Head (m NAV088) 

38 Well Name MP M P-RP NewRP&Gyro New RP, Gyro Correction 

39 
Date & Time (PST) to Water (m ) 

Correction & BP Adjustment 

40 299-[26-10 3/24/2009 9:13 62.S02 TOPP 0.006 121.934 121.94S 

41 299-[26-77 3/24/2009 9:31 63.087 TOPP 0.010 12L9S6, 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): l .SOE-04 

4S Direction (azimuth): 17S 

46 R"2: 
47 p-Value: 

48 Statistically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for tERF 
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B C D E F G H 
52 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) ----53 Well Name 

Date & Time (PST) to Water (m) 
MP MP-RP NewRP&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 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) ----68 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction ---- Date & Time (PST) to Water (m) 
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 0.010 121.971 121.972 
73 - Range (m): 0.006 0.006 
74 Gradient Magnitude (m/m): 2.53'E-05 ....._ 
75 Direction (azimuth): 312 ....._ 
76 RA2: ....._ 
77 - p-Value: 
78 Statistically Significant?: 
79 
80 

81 

~ Measurement Measured Depth 
Hydraulic Head (m NAVD88l 

83 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 
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 ll.21.983 
88 Range(m): 0.015 0.013 -
89 Gradient Magnitude (m/m): 5.47E-05 
90 Direction (azimuth): 75 -
91 RA2; -
92 p-Vafue: -
93 Statistically Significant?: 
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Measurement Measured Depth 
Hydraulic Head (m NAVD88} -

98 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST} toWater(m) 
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 -
106 R"2: -
107 p-Value: -
108 Statistically Significant?: 

109 
110 

111 

112 
Measurement Measured Depth 

Hydraulic Head (m NAVD88} - Well Name NewRP &Gyro 113 M P MP-RP New RP, Gyro Correction 

114 
Date & Time (PST) toWater(m) 

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): -120 Direction (azimuth): -121 R"2: -122 p-Value: -123 Statistically Significant?: 

124 
125 

126 

127 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -
128 Well Name 

Date & Time (PST} toWater(m) 
M P MP-RP NewRP &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 -
135 Direction (azimuth): 186 -
136 R"2: -137 p-Value: -138 Statistically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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142 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

143 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & lime (PST) toWater(m) 
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 0.010 121.971 121.977 

147 299-E26-79 9/22/2009 9:06 61.633 TOPP 0.010 121.961 121.970 
148 - Range(m): 0.011 0.010 
149 Gradient Magnitude (m/m): 9.41E-05 -150 Direction (azimuth): 181 -151 R"2: -152 p-Value: -153 Statistically Significant?: 

154 
155 

156 
157 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -158 WeNName MP MP-RP NewRP &Gyro New RP, Gyro Correction - Date & lime (PST) to Water (m) 

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 61.654 TOPP 0.010 121.940 121.944 

163 Range(m): 6.917 6.917 -
164 Gradient Magnitude (m/m): -
165 - Direction (azimuth): 
166 R"2: -
167 p-Value: -
168 Statistically Significant?: 

169 
170 

171 

~ Measurement Measured Depth 
Hydraulic Head (m NAVD88) 

173 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater (m) 
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 11/12/7;009 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 

178 - Range (m): 0.018 0.020 
179 Gradient Magnitude (m/m): 9.09E-05 -180 Direction (azimuth): 140 -181 R"2: -182 p-Value: -183 · Statistically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

188 Well Name 
Date & Time {PSll to Water{m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction 
-
189 Correction & BP Adjustment 

190 299-E26-10 1/4/2010 9:12 62.519 TOPP 0.006 121.917 121.918 

191 299-E26-77 1/4/2010 9:30 63.117 TOPP 0.010 121.926 121.925 

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 R"2: -
197 p-Value: 

198 Statistically Significant?: 

199 
200 

201 

202 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 

203 MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time {PSll toWater{m) 
204 Correction & BP Adjustment 

205 299-E26-10 2/18/2010 9:10 62.540 TOPP 0.006 121.896 121.898 

206 299-E26-77 2/18/2010 9:22 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 R"2: -
212 p-Value: 
-
213 Statistically Significant?: 

214 
215 

216 

217 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -
218 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time {PST) toWater{m) 
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 R"2: -
227 p-Value: -
228 Statist ically Significant?: . 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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232 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -
233 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction -- Date & Time (PSTI toWater(m) 
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 

237 299-E26-79 NM NM TOPP 0.010 NM NM 
238 Range(m): 0.004 0.009 --239 -- Gradient Magnitude (m/m): 

240 Direction (azimuth): -
241 R"2: -
242 p-Value: 

243 Statistically Significant?: 

244 
245 

246 

247 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 

248 Well Name 
toWater(m) 

MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PSTI 
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): --255 Direction (azimuth): -256 R"2: --257 p-Value: -258 Statistically Significant?: 

259 
260 

261 

262 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -263 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction -- Date & Time (PSTI toWater(ml 
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 0.010 121.8971 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 - Gradient Magnitude (m/m): 269 -270 Direction (azimuth): -271 R"2: -272 p-Value: 

273 Statistically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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277 

Measurement Measured Depth 
Hydraulic Head (m NAVD88} -

278 Well Name 
Date & Time (PST) toWater(m) 

MP MP-RP NewRP&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): 4.93E-05 -
285 Direction (azimuth): 193 -
286 R"2: -
287 p-Value: -
288 Statistically Significant?: 

289 
290 

291 

292 
Measurement Measured Depth 

Hydraulic Head (m NAVD88} -
293 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater (m) 
294 Correction & BP Adjustment 

295 299-E26-10 8/23/2010 9:10 62.589 TOPP 0.006 121.847 121.865 

296 299-E26-77 8/23/2010 9:26 63.174 TOPP 0.010 121.870 121.876 
297 299-E26-79 8/23/2010 9:31 61.731 TOPP 0.010 121.865 121.875 

298 Range(m): 0.023 0.011 -
299 Gradient Magnitude (m/m): 1.lOE-04 -
300 Direction (azimuth): 196 -
301 R"2: 

302 p-Value: -
303 Statistically Significant?: 

304 

305 

306 

307 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -
308 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m} 
309 Correction & BP Adjustment 

310 299-E26-10 9/17/2010 6:28 62.560 TOPP 0.006 121.876 121.877 
311 299-£26-77 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 

316 R"2: -317 p-Value: -318 Statistically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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Measurement Measured Depth 
Hydraulic Head (m NAVD88) -323 Well Name MP MP•RP NewRP &Gyro New RP, Gyro Correction - Date & Tlme (PST) toWater(m) 

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 1/4/201110:30 63.159 TOPP 0.010 121.885 121.891 

327 299-E26-79 1/4/201110:21 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 
331 R"2: -332 p-Value: 

333 Statistically Significant?: 

334 
335 

336 

337 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 

338 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction 

339 
Date & Tlme (PST} toWater(m) 

Correction & BP Adjustment 

340 299·E26-10 2/11/201111:10 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-E26-79 2/11/201111:57 61.715 TOPP 0.010 121.881 121.870 

343 Range(m): 0.015 0.017 -344 Gradient Magnitude (m/m): l.60E-04 -345 Direction (azimuth): 182 -346 R"2: -347 p-Value: -348 Statistically Significant?: 

349 
350 

351 

352 
Measurement Measured Depth 

Hydraulic Head (m NAV088) -353 Well Name M P MP-RP NewRP &Gyro New RP, Gyro Correction - Date & Tlme (PST} toWater(m) 
354 Correction & BP Adjustment 

355 299·E26-10 3/21/2011 7:53 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 3/21/20118:11 61.721 TOPP 0.010 121.875 121.866 
358 Range(m): 0.016 0.017 -359 Gradient Magnitude (m/m): 1.71E·04 -360 Direction (azimuth): 196 -
361 R"2: -
362 p-Value: -
363 Statistically Sianificant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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367 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -368 Well Name 

Date & Time (PST) to Water (m) 
MP MP-RP NewRP &Gyro New RP, Gyro Correction -369 Correction & BP Adjustment 

370 299-E26-10 4/25/201110:20 62.596 TOPP 0.006 121.840 121.827 

371 299-E26-77 4/25/201110:05 63.187 TOC 0.000 121.847 121.841 

372 299-E26-79 4/25/201110:10 61.739 TOPP 0.010 121.857 121.846 

373 Range (m): 0.017 0.019 -374 Gradient Magnitude (m/m): 1.51£-04 -375 Direction (azimuth): 205 -376 R"2: -377 p-Value: -378 Statistically Significant?: 

379 

380 
381 

382 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) - Well Name NewRP&Gyro 383 MP MP-RP New RP, Gyro Correction - Date & Time (PST) to Water (m) 
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 -
390 Direction (azimuth): 221 -
391 R"2: -
392 p-Value: -
393 Statistically Significant?: 

394 
395 

396 

397 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 

398 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST} toWater(m) 
399 Correction & BP Adjustment 

400 299-E26-10 6/20/2011 9:38 61.608 TOPP 0.006 122.826 122.827 

401 299-E26-77 6/20/2011 9:24 63.188 TOC 0.000 121.846 121.846. 

402 299-E26-79 6/20/2011 9:26 61.752 TOPP 0.010 121.845 121.845 

403 Range (m): 0.981 0.982 - Gradient Magnitude (m/m): 404 -405 - Direction (azimuth): 

406 R"2: -407 p-Value: 

408 Stat ist ically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd,) 
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412 

Measurement Measured Depth 
Hydraulic Head (m NAVD88} -

413 Well Name MP MP-RP NewRP &Gyro New RP, Gyro Correction - Date & Time (PST) to Water (m) 
414 Correction & BP Adjustment 

415 299·E26-10 7/14/20118:54 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 R"2: 
422 p-VaJue: -
423 Statistically Significant?: 

424 
425 
426 

427 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -
Well Name 428 MP MP•RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) to Water (m) 

429 Correction & BP Adjustment 

430 299·E26-10 8/15/20118:47 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 

433 Range(m): 0.009 0.007 -434 Gradient Magnitude (m/m): -435 Direction (azimuth): 
436 R"2: -437 - p-VaJue: 

438 Statistically Significant?: 

439 

440 

441 

442 
Measurement Measured Depth 

Hydraulic Head (m NAVD88} -443 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 
444 Correction & BP Adjustment 

445 299·E26-10 9/26/201110:10 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 R"2: -452 p-Value: -453 Statistically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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457 

Measurement Measured Depth 
Hydraulic Head (m NAV088) 

1---

458 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction 
1--- Date & Time (PST) toWater(m) 
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 
463 Range(m): 0.010 0.009 -464 
1---

Gradient Magnitude (m/ m): 8.98E-05 
465 Direction (azimuth): 195 
1---

466 R"2: 
1---

467 p-VaCue: 

468 Statistically Significant?: 

469 
470 
471 

472 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) 
1---

Well Name NewRP&Gyro 473 MP MP-RP New RP, Gyro Correction 
1--- Date & Time (PSTI toWater(m) 
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 
1---

Range(m): 0.079 0.073 
Gradient Magnitude (m/m): 480 2.75E-04 

1---

481 Direction (azimuth): 195 
1---

482 R"2: 0.92 -
483 p-Value: 0.2858 -
484 Statistically Significant?: No 
485 

486 

487 
488 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

489 Well Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 
490 Correction & BP Adjustment 

491 299-E26-10 1/25/2012 9:37 61.612 TOPP 0.006 122.822 122.831 
492 299-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): -
498 R"2: -
499 p-Vaiue: -
500 Statistically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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504 
Measurement M easured Depth 

Hydraulic Head (m NAVD88) -sos Well Name 
Date & Time (PST) to Water (m) 

MP MP-RP NewRP&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-£26-77 2/28/2012 9:42 63.201 TOPP 0.010 121.843 121.843 
510 299-£26-79 2/28/2012 9:48 61.762 TOPP 0.010 121.835 121.835 

511 Range(m): 0.061 0.061 
~ 

512 Gradient Magnitude (m/m): 2.49E-04 -
513 Direction (azimuth): 186 -
514 R" 2: 0.93 -
515 p-Value: 0.2670 -
516 Statistically Significant?: No 

517 

518 
519 

520 
Measurement Measured Depth 

Hydraulic Head (m NAVD88) -
521 Well Name MP MP-RP NewRP &Gyro New RP, Gyro Correction - Date & Time (PST) toWater(m) 
522 Correction & BP Adjustment 

523 299-£26-10 4/18/ 2012 8:13 62.62 TOPP 0.006 121.816 121.816 

524 299-£26-14 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-£26-79 4/18/ 2012 8:38 61.78 TOPP 0.010 121.817 121.818 

527 Range(m): 0.071 0.074 -
528 Gradient Magnitude (m/m): 2.98E-04 -529 Direction (azimuth): 188 -530 R"2: 0.91 -531 p-Value: 0.2928 -532 Statistically Significant?: No 

533 

534 
535 

536 
Measurement M easured Depth 

Hydraulic Head (m NAVD88) -537 Well Name MP MP-RP NewRP &Gyro New RP, Gyro Correction - Date & Time (PST) to Water (m) 
Correction & BP Adjustment 538 

539 299-£26-10 5/15/2012 13:04 62.608 TOPP 0.006 121.828 121.818 

540 299-E26-14 5/15/2012 13:30 61.337 TOPP 0.007 121.900 121.894 

541 299-£26-77 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 M agnitude (m/m): 3.llE-04 -545 Direction (azimuth): 181 -546 R"2: -547 p-Va(ue: -548 Statist ically Significant?: 

Figure F-4. Hydraulic Gradient Calculations and Trend-Surface Analysis Results for LERF (cont'd.) 
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B C D E F G H 
552 

Measurement Measured Depth 
Hydraulic Head {m NAVD88) -553 Well Name 

Date & Time (PS11 toWater (m) 
MP MP-RP NewRP &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-£26-77 NM NM TOPP 0.010 NM NM 
558 299-£26-79 NM NM TOPP 0.010 NM NM 
559 - Range(m): 0.000 0.000 

560 Gradient Magnitude (m/m): -561 Direction (azimuth): -562 R"2: -563 p-Value: -564 Statistically Significant?: 
565 

566 
567 
568 

Measurement Measured Depth 
Hydraulic Head {m NAVD88) -569 Well Name MP MP·RP NewRP&Gyro New RP, Gyro Correction - Date & Time (PS11 toWater(m) 

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-£26-77 7/26/2012 13:20 63.168 TOPP 0.010 121.876 121.875 
574 299-£26-79 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 R"2: -
579 p-Vatue: 
580 Statistically Significant?: 
581 
582 
583 
584 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -

Well Name 585 MP MP-RP NewRP &Gyro New RP, Gyro Correction - Date & Time (PS11 to Water (m) 
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-£26-79 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 -
593 Direction (azimuth): 188 -
594 R"2: 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.) 
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B C D E F G H 
600 

Measurement Measured Depth 
Hydraulic Head (m NAVD88) -fiCll WeU Name MP MP-RP NewRP&Gyro New RP, Gyro Correction - Date & lime (PST} to Water(m) 

fi()2 Correction & BP Adjustment 
fi()3 299-E26-10 9/11/2012 8:42 62.638 TOPP 0.006 121.798 121.809 
fi()4 299-E26-14 9/11/2012 9:16 61.363 TOPP 0.007 121.874 121.878 
fiCl5 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 
fi()7 Range(m): 0.076 0.069 
608 Gradient Magnitude (m/m): 2.69E-04 -609 Direction (azimuth): 189 -610 R"2: 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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Spreadsheet Calculations - Normalization of the Manual 
Water-Level Measurements to a Constant Barometric Pressure 

258 

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 LL WMA-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 LL WMA-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 16 in 
Figure G-1 refers to "ResponseFunctions!C8:C68," which contains the BRF coefficients for well 
299-E28- l (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$6:$B$500) and returns the row number of the match relative to the first record within the array. 
To convert this to a cell reference, 5 is added to the returned number (because the first record of the array 
is in row 6 of the spreadsheet) and the result is concatenated (the"&" symbol) with the letter "D" 
producing a cell reference in text, such as "D262". INDIRECT converts this text argument into an actual 
cell reference. Thus, the phrase "INDIRECT("D"&(MA TCH(MROUND(G6, 1/24),$B$6:$B$500, 1)+5))" 
simply .returns a cell reference (e.g., D262) to be used in the remainder of the equation. This phrase 
directly returns the last element in the barometric pressure change array to be convolved with the BRF. 
The first element is identified by taking the row number returned from the MATCH function and 
subtracting the number of coefficients in the BRF for that well (i.e., the maximum time lag). These 
values are in row 8 of the ResponseFunctions spreadsheet. Thus, the full phrase 
"INDIRECT("D" &((MA TCH(MROUND(G6, l/24),$B$6:$B$500, 1 )+5)­
ResponseFunctions!B8)):INDIRECT("D" &(MA TCH(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(,)• .MJ(t-,)' 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 LL WMA-1 
water-level measurements collected on August 29, 2008, is shown in Figure G-2. The largest BRF for an 
LL WMA-1 well (i.e., the BRF with the largest number of coefficients) is for well 699-49-SSA, 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 Rand S of Figure C-4 [p. 7 of25]. 

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 (u) 
is a direct function of T [i.e., u( ,) ] (where T is the time lag ranging from 0 to n, the maximum time 

lag), but the argument to the barometric pressure change array ( M ) is t - r (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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F G H I 
Measured BP Adjusted 
Hyd Head Hyd Head 

Well Name Date/Time (PST) (m NAVD88) (m NAV088} 

=ROUND(H6+SUM(Responsefunctions!C8:C68•1NDIRECT("D"&((MATCH(MROUND(G6,1/24),$B$6:$B$500,1)+5)-

299-E28-1 Responsefunctions!B8)}:INDIRECT("D"&(MATCH(MROUND(G6,1/24),$B$6:$B$500,1)+5))),3) 

=ROUND(H7+SUM(Responsefunctions!F8:F78•1NDIRECT("D"&((MATCH(MROUND(G7,1/24),$B$6:$B$500,1)+5)-

299-E28-17 Responsefunctions!E8)}:INDIRECT("D"&(MATCH(MROUND(G7,1/24),$B$6:$B$500,1}+5))},3} 

=ROUND(H8+SUM(Responsefunctions!l8:168•1NDIRECT("D"&((MATCH(MROUND(G8,1/ 24),$B$6:$B$500,1}+5)-

299-E28-18 Responsefunctions!H8}):INDIRECT("D"&(MATCH(MROUND(G8,1/24),$B$6:$B$500,1)+5))),3) 

:ROUND(H9+SUM(Responsefunctions!L8:L.98•1NDIRECT("D"&((MATCH(MROUND(G9,1/24},$B$6:$B$500,1)+5)-

299-E28-27 Responsefunctions!K8)}:INDIRECT("D"&(MATCH(MROUND(G9,1/24),$8$6:$B$500,1}+5))),3) 

:ROUND(H10+SUM(Responsefunctions!M8:M108•1NDIRECT("D"&((MATCH(MROUND(G10,1/24},$B$6:$8$500,1}+ 

299-E32-5 5)-Responsefunctions!N8)}:INDIRECT("D"&(MATCH(MROUND(G10,1/24),$8$6:$8$500,1)+5))),3) 

=ROUND(H11+SUM(Responsefunctions!R8:R98•1NDIRECT("D"&((MATCH(MROUND(G11,1/24),$B$6:$B$500,1)+5)· 

299-E32-6 Responsefunctions!Q8)):INDIRECT("D"&(MATCH(MROUND(G11,1/24),$B$6:$B$500,1)+5))},3) 

=ROUND(H12+SUM(Responsefunctions!U8:U93*1NDIRECT("D"&((MATCH(MROUND(G12,1/24),$B$6:$8$500,1)+5)-

299-E32-8 Responsefunctions!T8)):INDIRECT("D"&(MATCH(MROUND(Gl2,1/24),$8$6:$8$500,1)+5))),3) 

=ROUND(H13+SUM(Responsefunctions!X8:X138•1NDIRECT("D"&((MATCH(MROUND(G13,1/24),$B$6:$8$500,1)+5)-

299-E33-28 Responsefunctions!W8)}:INDIRECT("D"& (MATCH(MROUND(G13,1/24),$B$6:$B$S00,1)+5))),3) 

=ROUND(H l 4+SUM(Responsefunctions!AA8:M83*1NDIRECT("D"&((MATCH(MROUND(G14,1/24),$B$6:$B$500,1)+ 

299-E33-339 S)-ResponseFunctions!Z8)):INDIRECT("D"&(MATCH(MROUND(G14,1/24),$B$6:$B$500,1)+5))),3) 

=ROUND(H 15+SUM(Responsefunctions !AD8:AD138•tNDIRECT("D" &( (MATCH(MROUND(G 15, 1/24 ),$B$6:$8$500,1) 

299-E33-34 +5)-Responsefunctions!AC8)):INDIRECT("D"& (MATCH(MROUND(G15,1/24),$B$6:$B$500,1)+5))),3) 

=ROUND(H16+SUM(ResponseFunctions!AG8:AG158•1NDIRECT("D"&((MATCH(MROUND(G16,1/24),$8$6:$B$500,1) 

299-E33-38 +5)-Responsefunctions !AF8)):INDIRECT("D"&(MATCH(MROUND(G16,1/24),$8$6:$B$500,1)+5))),3) 

=ROUND(H17+SUM(ResponseFunctions!AJ8:AJ248•1NDIRECT("D"&((MATCH(MROUND(G17,1/24),$B$6:$8$500,1)+ 

699-49-55A 5)-Responsefunctions!Al8)):INDIRECT("D"&(MATCH(MROUND(G17,1/24),$B$6:$B$500,1)+5))),3) 

=ROUND(H18+SUM (ResponseFunctions!AM8:AM188*1NDIRECT("O"&((MATCH(MROUND(G18,1/24),$8$6:$B$500,1 

699-49-57A )+5)-Responsefunctions!AL8)):INDIRECT("D"&(MATCH(MROUND(G18,1/24),$8$6:$B$500,1)+5))),3) 

=ROUND(H19+SUM(ResponseFunct ions!AP8:AP38*1NDIRECT("D"& ((MATCH(MROUND(G19,1/24),$8$6:$8$500,1)+ 

699-50-56 5)-ResponseFunctions!A08)): INDIRECT("D"&(MATCH(MROUND(G19,1/24),$8$6:$8$500,1)+5))),3) 

Range: =M AX(H6:H19)-MIN(H6:H19) =MAX(l6:119)-M IN(16:119) 

Mean: =ROUND(AVERAGE( H6:H19 ),3) =ROUNO(AVERAGE(IG:119), 3) 

St. Dev: =STDEV(H6:H19) =STDEV(IG: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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B C D E F G H I 
Change In Measured BP Adjusted 

BP Station 16 BP Station 16 Hyd Head Hyd Head 
Date/Time (PST) (mH20) (mH20) Well Name Date/Time (PST) (mNAVD88) (mNAVD88) 

8/18/08 18:00 10.0042189 299-E28-l 8/29/2008 9:47 121.975 121.957 
8/18/08 19:00 10.00822456 0.004005666 299-£28-17 8/29/2008 9:37 121.966 121.964 
8/18/08 20:00 W.00307936 -0.005145208 299-E28-18 8/29/'1!108 10:32 121.962 121.961 
8/18/08 21:00 10.00711955 0.004040197 299-E28-27 8/29/200811:10 121.965 121.964 
8/18/08 22:00 W.00908785 0.001968301 299-E32-5 8/29/2008 10:24 121.968 121.968 
8/18/08 23:00 10.0061872 -0.002900654 299-E32-6 8/29/'1!10810:19 121.964 121.964 

8/19/08 0:00 W.01229929 0.006112093 299-E32-8 8/29/1:00810:14 121.972 121.970 
8/19/08 1:00 10.01599417 0.003694881 299-E33-28 8/29/2008 11:05 121.963 121.963 
8/19/08 2:00 10.01865311 0.002658933 299-£33-339 8/29/2008 9:54 121.969 121.967 
8/19/08 3:00 10.01899842 0.000345316 299-E33-34 8/29/2008 10:09 121.972 121.968 
8/19/08 4:00 10.02134657 0.002348149 299-E33-38 8/29/2008 10:02 121.967 121.966 
8/19/08 5:00 10.02376378 0.002417212 699-49-55A 8/29/'1!108 10:52 121.988 121.985 
8/19/08 6:00 W.02773492 0.003971134 699-49-57A 8/29/'1!108 10:43 121.975 121.971 
8/19/08 7:00 10.03239668 0.004661766 699-50-56 8/29/1:00810:57 121.987 121.980 
8/19/08 8:00 10.03422686 0.001830175 
8/19/08 9:00 10.0328456 -0.001381264 

8/19/08 10:00 10.03177512 -0.00107048 Range: 0.026 0.028 
8/19/08 11:00 10.0293579 -0.002417212 Mean: 121.971 121.968 
8/19/08 12:00 10.0247652 -0.004592703 St. Dev: 0.008147338 0.007300459 
8/19/08 13:00 10.01965452 -0.005110677 
8/19/08 14:00 10.014164 -0.005490524 
8/19/08 15:00 10.00736127 -0.006802725 
8/19/08 16:00 10.00698143 -0.0003 79848 
8/19/0817:00 10.00977849 0.00279706 
8/19/08 18:00 10.00870801 -0.00107048 
8/19/08 19:00 10.01008927 0.001381264 

8/19/08 20:00 10.00995114 -0.000138126 
8/19/08 21:00 10.0135079 0.003556755 
8/19/08 22:00 10.0120921 -0.001415796 

8/19/0823:00 10.01115975 -0.000932353 
8/20/08 0:00 10.00646345 -0.004696298 

8/20/08 1:00 9.999246349 -0.007217104 

8/20/08 2:00 9.995620531 -0.003625818 
8/20/08 3:00 9.998970096 0.003349565 
8/1.0/08 4:00 9.993099724 -0.005870372 
8/20/08 5:00 9.990371728 -0.002727996 

8/1.0/08 6:00 9.99323785 0.002866123 

8/20/08 7:00 9.992892534 -0.000345316 
8/20/08 8:00 9.994377393 0.001484859 
8/20/08 9:00 9.993721293 -0.0006561 

8/20/08 10:00 9.989404843 -0.00431645 
8/20/08 11:00 9.990026412 0.000621569 
8/20/08 12:00 9.985122924 -0.004903487 
8/20/08 13:00 9.983983382 -0.001139543 
8/20/0814:00 9.975177824 -0.008805558 
8/20/08 15:00 9.972104511 -0.003073312 

8/20/08 16:00 · 9.969411046 -0.002693465 · 

8/1.0/0817:00 9.972277169 0.002866123 
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 
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8 C D E F G H I 

8/20/08 19:00 9.969376515 0.001450327 
8/20/08 20:00 9.976317366 0.006940852 
8/20/08 21:00 9.979528805 0.003211439 
8/20/08 22:00 9.982809307 0.003280502 
8/20/08 23:00 9.986193404 0.003384097 
8/21/08 0:00 9.986089809 -0.000103595 
8/21/08 1:00 9.986296999 0.00020719 
8/21/08 2:00 9.99106236 0.004765361 
8/21/08 3:00 9.996760074 0.005697714 
8/21/08 4:00 9.998141338 0.001381264 
8/21/08 5:00 10.0002823 0.002140959 
8/21/08 6:00 10.00950223 0.009219937 
8/21/08 7:00 10.01685746 0.007355231 
8/21/08 8:00 10.0242127 0.007355231 
8/21/08 9:00 10.0294615 0.005248803 

8/21/08 10:00 10.03609157 0.006630067 
8/21/08 11:00 W.03781815 0.00172658 
8/21/0812:00 W.04285976 0.005041614 
8/21/0813:00 W.04714168 0.004281918 
8/21/08 14:00 10.05308111 0.005939435 
8/21/08 15:00 W.05660334 0.003522223 
8/21/0816:00 W.06375138 0.007148041 
8/21/08 17:00 W.06893112 0.00517974 
8/21/08 18:00 10.0759065 0.006975383 
8/21/08 19:00 W.08374517 0.007838673 
8/21/0820:00 10.09296511 0.009219937 
8/21/08 21:00 W.W111457 0.008149458 
8/21/08 22:00 W.10701947 0.005904904 
8/21/08 23:00 10.11219921 0.00517974 
8/22/08 0:00 10.11509987 0.002900654 
8/22/08 1:00 W.11838037 0.003280502 
8/22/08 2:00 10.12293854 0.004558171 
8/ 22/08 3:00 W.12380183 0.00086329 
8/22/08 4:00 W.1252M69 0.001484859 
8/ 22/08 5:00 10.12970673 0.004420045 

8/ 22/08 6:00 10.13675118 0.007044446 
8/22/08 7:00 10.14106763 0.00431645 
8/22/08 8:00 10.14279421 0.00172658 
8/22/08 9:00 10.14227624 -0.000517974 

8/22/08 10:00 W.141W216 -0.001174074 
8/22/08 11:00 10.13757994 -0.003522223 
8/22/08 12:00 10.1324002 -0.00517974 
8/22/08 13:00 10.12646076 -0.005939435 
8/22/08 14:00 10.12021054 -0.00625022 
8/22/08 15:00 10.11137045 -0.00884009 
8/22/08 16:00 W.10446413 -0.00690632 
8/22/08 17:00 10.W166707 -0.002 79706 
8/22/08 18:00 10.097765 -0.003902071 
8/22/08 19:00 W.09621108 -0.001553922 

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.) 
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8/22/08 21:00 W.10059659 0.00165 7517 
8/22/08 22:00 W.10066566 6.90632E-05 

8/22/08 23:00 10.10094191 0.000276253 
8/23/08 0:00 10.10035487 -0.000587037 
8/23/08 1:00 10.W270302 0.002348149 
8/23/08 2:00 W.10425694 0.001553922 
8/23/08 3:00 10.10480945 0.000552506 

8/23/08 4:00 10.10429148 -0.000517974 
8/23/08 5:00 10.1060S2S9 0.001761112 

8/23/08 6:00 10.11157764 0.005525056 
8/23/08 7:00 10.11620488 0.004627234 
8/23/08 8:00 10.11689551 0.000690632 

8/23/08 9:00 W.11558331 -0.001312201 
8/23/08 10:00 W.11330422 -0.002279086 
8/23/08 11:00 10.1080SS42 -0.005248803 
8/23/08 12:00 10.10063113 -0.007424294 
8/23/08 13:00 10.0911004 -0.009530722 
8/23/08 14:00 10.08150062 -0.009599785 
8/23/08 15:00 10.07428352 -0.007217104 
8/23/08 16:00 10.06723907 -0.007044446 

8/23/0817:00 10.06009103 -0.007148041 
8/23/0818:00 10.05.584364 -0.004247387 
8/23/08 19:00 10.05746663 0.001622985 
8/23/08 20:00 10.06033275 0.002866123 

8/23/08 21:00 10.05784647 -0.002486275 
8/23/08 22:00 10.05905508 0.001208606 
8/23/08 23:00 10.05532567 -0.003729413 
8/24/08 0:00 10.05380628 -0.00151939 
8/24/08 1:00 10.05660334 0.00279706 
8/24/08 2:00 10.05439331 -0.002210022 

8/24/08 3:00 10.05401347 -0.000379848 
8/24/08 4:00 10.0547041 0.000690632 

8/24/08 5:00 10.05978024 0.005076145 
8/24/08 6:00 10.06226652 0.002486275 

8/24/08 7:00 10.06264637 0.000379848 
8/24/08 8:00 10.05953852 -0.003107844 
8/24/08 9:00 10.05636162 -0.003176907 

8/24/08 10:00 10.05418612 -0.002175491 
8/24/08 11:00 10.0467273 -0.0074S8826 
8/24/08 12:00 10.03899222 -0.007735078 

8/24/08 13:00 10.03498655 -0.004005666 
8/24/08 14:00 10.03029026 -0.004696298 
8/24/08 15:00 10.02459254 -0.005697714 
8/24/0816:00 10.01861858 -0.005973967 
8/24/0817:00 10.01592511 -0.002693465 

8/24/08 18:00 10.01385322 -0.002071896 
8/24/08 19:00 10.01768622 0.003833008 

8/24/08 20:00 10.03225856 0.014572335 
8/24/08 21:00 10.04482806 0.012569502 
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.) 
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8/24/08 23:00 10.04058067 -0.002693465 
8/25/08 0:00 10.0427907 0.002210022 
8/25/08 1:00 10.04037348 -0.0024172U 
8/25/08 2:00 10.04320508 0.002831591 
8/25/08 3:00 10.04544963 0.002244554 
8/25/08 4:00 10.04130584 -0.004143792 
8/25/08 5:00 10.04382664 0.002520807 
8/25/08 6:00 10.04431009 0.000483442 
8/25/08 7:00 10.04437915 6.90632£-05 
8/25/08 8:00 10.04355039 -0.000828758 

8/ 25/08 9:00 10.04320508 -0.000345316 
8/25/08 10:00 10.04.500072 0.001795643 

8/25/08 11:00 10.04734887 0.002348149 
8/25/08 12:00 10.04379211 -0.003556755 

8/25/08 13:00 10.04513885 0.001346732 

8/25/08 14:00 10.04330867 -0.001B30175 
8/25/0815:00 10.04120224 -0.002106428 
8/25/08 16:00 10.04002817 -0.001174074 
8/25/08 17:00 10.042031 0.002002833 
8/25/08 18:00 10.04510431 0.003073312 
8/25/08 19:00 10.05349549 0.008391179 
8/25/08 20:00 10.06140323 0.007907736 

8/25/08 21:00 10.0680333 0.006630067 
8/25/08 22:00 10.07438711 0.006353814 
8/25/08 23:00 10.08592066 0.011533554 
8/26/08 0:00 10.0938284 0.007907736 
8/26/08 1:00 10.09914627 0.005317866 

8/ 26/08 2:00 10.10294474 0.003798476 
8/26/08 3:00 10.10760651 0.004661766 

8/26/08 4:00 10.11102514 0.003418628 
8/26/08 S:00 10.11534159 0.0043164S 
8/26/08 6:00 10.1224551 0.00711351 

8/26/08 7:00 10.13094987 0.008494774 
8/26/08 8:00 10.13550804 0.004558171 

8/26/08 9:00 10.13353974 -0.001968301 

8/26/08 10:00 10.13606055 0.002520807 
8/26/08 11:00 10.13025924 -0.005801309 

8/26/08 12:00 10.12369824 -0.006561004 
8/26/08 13:00 10.11848396 -0.005214272 

8/26/08 14:00 10.11085248 -0.007631484 
8/26/08 15:00 10.09966424 -0.011188238 
8/26/08 16:00 10.09040977 -0.009254469 

8/26/08 17:00 10.08447034 -0.005939435 
8/26/08 18:00 10.0766662 -0.007804142 

8/26/08 19:00 10.07293678 -0.003729413 

8/26/08 20:00 10.0700016 -0.002935186 
8/26/08 21:00 10.06561608 -0.004385S13 

8/26/08 22:00 10.06095432 -0.004661766 
8/26/08 23:00 10.06019462 -0.000759695 

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.) 
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8/27/08 1:00 10.0546005 -0.004281918 
8/27/08 2:00 10.053564S6 -0.001035948 

8/27/08 3:00 10.05605083 0.002486275 
8/27/08 4:00 10.05335737 -0.002693465 
8/27/08 5:00 10.05515301 0.001795643 
8/27/08 6:00 10.0599529 0.004799892 
8/27/08 7:00 10.06647937 0.006526472 
8/27/08 8:00 10.07079582 0.00431645 
8/27/08 9:00 10.07611369 0.005317866 

8/27/0810:00 10.08043014 0.00431645 
8/27/0811:00 10.08395236 0.003522223 
8/27/0812:00 10.08588613 0.00193377 

8/27/0813:00 10.08954648 0.00366035 
8/27/08 14:00 10.09168744 0.002140959 
8/27/08 15:00 10.09676359 0.005076145 

8/27/0816:00 10.100493 0.003729413 
8/27/0817:00 10.10449867 0.004005666 

8/27/0818:00 10.11099061 0.006491941 
8/27/0819:00 10.11268265 0.001692048 

8/27/08 20:00 10.12210978 0.009427127 

8/27/0821:00 10.13001752 0.007907736 
8/27/08 22:00 10.13094987 0.000932353 
8/27/0823:00 10.13488647 0.003936602 

8/WOSO:OO 10.13702743 0.002140959 

8/28/08 1:00 10.13319443 -0.003833008 

8/28/08 2:00 10.13592242 0.002727996 
8/2B/08 3:00 10.13264192 -0.003280502 

8/2B/08 4:00 10.13160597 -0.001035948 
8/2B/08 5:00 10.13188222 0.000276253 

8/W086:00 10.13564617 0.003763944 

8/2B/08 7:00 10.13505913 -0.000587037 
8/28/08 8:00 10.13409225 -0.000966885 

8/2B/08 9:00 10.13606055 0.001968301 
8/28/08 10:00 10.13440303 -0.001657517 

8/28/08 11:00 10.13088081 -0.003522223 
8/28/08 12:00 10.12742765 -0.00345316 
8/28/08 13:00 10.12238603 -0.005041614 

8/28/0814:00 10.11423658 -0.008149458 
8/28/08 15:00 10.10660509 -0.007631484 
8/28/08 16:00 10.09956065 -0.007044446 

8/28/0817:00 10.09337949 -0.006181156 
8/28/08 18:00 10.08996086 -0.003418628 

8/28/08 19:00 10.09268886 0.002727996 
8/28/08 20:00 10.09648733 0.003798476 
8/28/08 21:00 10.0971089 0.000621569 
8/28/08 22:00 10.09496794 -0.002140959 
8/28/08 23:00 10.09472622 -0.000241721 

8/29/08 0:00 10.09410465 -0.000621569 
8/29/08 1:00 10.09078962 -0.003315034 
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.) 
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8/'29/08 3:00 W.08144006 -0.000379848 
8/29/08 4:00 W.08S92066 -0.001S1939 
8/29/08 S:00 10.08139703 -0.004S2364 
8/29/08 6:00 W.08074092 -0.0006S61 
8/29/08 7:00 W.08098265 0.000241721 
8/29/08 8:00 W.07690792 -0.004074729 
8/29/08 9:00 W.07203896 -0.004868956 

8/29/08 10:00 W.06409669 -0.007942268 
8/29/08 11:00 10.0527358 -0.011360896 
8/29/0812:00 W.04210006 -0.01063S733 
8/29/08 13:00 W.03163699 -0.010463075 
8/29/08 14:00 10.01892936 -O.0U707629 
8/29/08 1S:00 10.00715409 -0.011775276 
8/29/08 16:00 9.997416174 -0.009737911 
8/29/0817:00 9.991994713 -0.005421461 
8/29/08 18:00 9.99237456 0.000379848 
8/29/08 19:00 9.995793189 0.003418628 
8/29/08 20:00 10.00687783 0.011084644 
8/29/08 21:00 10.00891.52 0.002037364 
8/29/08 22:00 10.0101238 O.OOU08606 
8/29/08 23:00 W.01485463 0.004730829 
8/30/08 0:00 W.02051781 0.005663182 

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.) 
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B C D E F G H I J It L 
4 
5 25Ua-1 299-Dl-17 299-E211-18 299-ED-Z7 
6 
7 Time La& (hBJ Response Time LM (hrs) Response Time Lal (hrs) Response Tune Laa (hrs) Response 

8 60 0.01681070S 70 -0.000266318 60 0.002551634 90 0.001238155 

9 59 0.002428443 69 -0.011128992 59 0.025132372 89 0.012326106 
10 SB 0.00365005,4 68 -0.004303339 SB 0 .007536 798 as 0.000813296 

11 57 0.004871366 67 O.oo8215S64 57 -0.00282979 87 -O.OOU70814 
12 56 0.019999332 66 -0.004740213 56 0 .007998938 86 0.001000065 
13 ss D.023583207 65 -0.005241571 ss 0.018313418 as -0.003572772 

14 54 -0.001716566 64 0.002183511 54 0 .006707474 84 -0.000726916 
15 53 0.047745359 63 0.001472987 53 0.00658915 83 0.006319208 

16 52 0.027798681 62 -0.001398375 52 -0.010565408 82 0.004079202 
17 51 0.003907753 61 -0.011139098 51 -0.012086371 81 -0.001878071 
18 so 0.000669457 60 0.001945678 50 0.000128968 ao O.OOU02276 

19 49 -0.014281993 59 -0.005509096 49 0 .007658978 79 0.00298984 7 
20 48 0.011557066 58 -0.001934991 48 0 .003268811 78 0.003503887 

21 47 0.023010667 57 -0.000726899 47 0.010493432 77 -0.000620811 
22 46 -0.010410352 56 -0.001321585 46 0 .0008364S9 76 0Jl09590442 
23 45 0.017443641 55 -0.008408416 45 0 .000698119 75 -0.00446988 

24 44 0.024625546 54 -0.009349878 44 0.003969144 74 -0.003162996 
25 0 0.038421305 53 -0.011922699 43 -0.000491682 73 0.002624748 

26 42 0.043224041 52 -0.010033089 42 -0.003058906 72 0.00519U29 
27 41 O.GOS67061 51 -0.014033366 41 -0.003281532 71 O.OU832644 
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 0.020572237 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 0.007815131 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 -0.006946473 29 0.003603802 59 0.003546301 
40 28 0.032 711111 38 -0.011885819 28 0.000307594 58 0.004954929 
41 27 0.050519832 37 -0.007994U 27 -0.00222138 57 -0.001717026 
42 26 0.04550793 36 -0.0151S8814 26 -0.007387117 56 0.002632417 
43 25 0.04635071 35 -0.025278486 25 -0.004854204 55 0.008751505 

44 24 0.061210659 34 -0.018775104 24 -0.011258635 54 0.004991756 
45 23 0.092684905 33 -0.011512484 23 -0.002959362 53 0.001348242 

46 22 0.086849928 32 -0.01244431 22 -0.002139467 52 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 O.U.6061332 26 -0.018721242 16 -0.002912315 46 0.017178104 
53 15 0.093921652 25 -0.016690038 15 -0.004420801 45 0.007180216 

54 14 0.122122721 24 -0.018724937 14 -0.006813314 44 0.005389841 
55 13 0.133767305 23 -0.017928256 13 -0.015821307 43 0.009739334 

56 12 0.09503405 22 -0.033635507 12 -0.009163757 42 -7.57822[-05 
57 11 0.16662606 21 -0.01829219 11 -0.014690898 41 0.00352935 
58 10 0.192221045 20 -0.02966131 10 -0.017274648 40 0.006865255 
59 9 0.198351411 19 -0.024244528 9 -0.009866954 39 0.00304727 
60 8 0.199366307 18 -0.020053603 8 -0.02875908 38 0.006794785 
61 7 0.224080743 17 -0.022087751 7 -0.03510242 37 0.011485816 
62 6 0.275663672 16 -0.017043691 6 -0.030939092 36 0.001919409 
63 s 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 3 0.4451638 13 -0.022594162 3 0 .007637054 33 0.016434872 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells 
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B C D E F G H I J K L 
66 2 0.55068226 u -0.0202S 7436 2 0,027242289 32 0.004923976 
67 1 0.684797405 11 -0.024325941 l 0.o48747929 31 0.004199462 
68 0 0.879387297 10 -0.023616894 0 0.Olll304 761 30 o.0011an09 
69 9 -0.024n2789 29 0.004557824 
70 8 -0.036822095 28 0.007405985 
71 7 -0.020539067 27 0.018081164 
72 6 -0.025042263 26 0.019906102 
73 5 -O.II06833016 25 0.008790557 
74 4 0.014114371 24 0.008700735 
7S 3 0.()47177567 23 0.009309438 
76 2 0.IJl6Sl7S03 22 0.002394"iO'i 
77 l 0.130777728 21 0.01941775 

78 0 0.16434534 20 0.018412142 
79 19 0.01459478E ., 18 0.016240323 

81 17 0.013071363 
82 16 0.021959577 

83 1S 0.012295137 
84 14 0.003305957 
IS 13 0.024113455 

86 u 0.00327112 
87 11 o.00620n21 

• 10 0.004467653 
89 9 -0.000394842 
90 8 0.00S633025 

91 7 0.007357901 
92 6 0.01073406II 

93 5 0.0095-
94 4 0.0081427'11! 
9S 3 0.019589037 

96 2 0.025544326 
97 1 0.035:tlllOSli 

98 0 0.040555853 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.) 
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N 0 p Q R s T u V w X 

5 1'9-02-5 299-E3Z-6 .H9-E3Z..a .H9-E33-ZI 

6 
7 Time Lag (h,s) Response Time lag(hn) Response Time Lag (hn) Response Time ~8 (hrs) Response 
8 100 -0.006721979 90 0.008099786 85 0.009292U!I 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.OOS140136 87 -0.000382785 12 0.001078417 127 -0.00336lln 
12 96 0.00683891E 86 0.010369212 11 o.oo5n21n 126 -0.001662071 

13 95 0.004046961 85 0.00198084 IO 0.003563789 125 -0.002961384 
14 94 0.0061672 84 0.016831304 79 0.005129422 124 0.000310997 
15 93 -0.00901456 83 0.012806154 78 0.007057146 123 0.004882692 
16 92 -0.014134188 82 0.010366922 77 0.002581645 122 0.000273274 
17 91 -0.003483254 81 0.015359473 76 0.0044Cllll 75 121 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 -0.0093295811 78 0.004815917 73 0.007367783 118 -0.003654918 
21 17 -0.003048416 77 0.010675215 72 0.015476033 117 0.003673961 
22 86 -0.008006391 76 0.006061648 71 0.022909116 116 0.010419868 
23 15 -0.003002844 75 0.OOS305928 70 0.014957492 115 0.001066889 
24 84 0.004549264 74 0.002914074 69 0.00ll59184 114 -0.005389067 

25 13 0.008676614 73 0.010835204 68 0.00888635 113 -0.005833604 
26 82 -0.00403192 72 0.003 799621 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.DDOS05366 109 -0.011009664 
30 78 -0.002822842 68 0.0151666n 63 0.015231699 108 -0.002221071 
31 77 0.003766062 67 0.011292349 62 0.DD4856571 107 -0.002371209 

32 76 0.0029571Ul'1 66 0.01409049 61 0.005548649 106 -0.01058306 
33 75 -0.00S158161 65 0.0141951n 60 -0.000632812 105 0.013059632 

34 74 -0.002740531 64 0.003254598 59 0.01982186 104 -0.002761955 
35 73 0.001578599 63 0.004507809 58 0.004435547 103 0.004844093 
36 72 0.012S39308 62 0.010954594 57 0.002911448 102 -0.000253538 
37 71 0.004041087 61 0.010304131 56 -0.001265213 101 0.000803455 
38 10 -0.001881359 60 0.010965927 55 0.00473524 100 0.001955661 

39 69 -0.007169495 59 0.004310299 54 0.002943589 99 -O.OOOn9284 
40 68 0.001524292 58 0.006479989 53 0.012905326 98 0.009353104 
41 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 SD 0.014136502 95 -0.006644837 
44 64 -0.008094143 54 0.0077533S5 49 0.005618092 94 0.003425467 
45 63 -0.000152782 53 0.012000893 48 0.013582603 93 -0.000438066 
46 62 -0.002693093 52 o.0089461n 47 0.011016913 92 -0.000462767 
47 61 -0.013990144 51 0.00785794S 46 0.013904175 91 -0.000679685 
48 60 0.008677051 SD 0.015379669 45 0.009945173 90 0.002819859 
49 59 -0.003098884 49 0.01522858 44 0.013820066 89 0.001786718 

SD 58 -0.010016409 48 0.014274759 43 0.01761024S 88 0.00474108 

51 57 -0.007066031 47 0.0209091 42 0.009050473 87 -0.014234512 

52 S6 o.0071543n 46 0.010402422 41 0.008920935 86 0.005700834 
53 S5 0.001309056 45 0.0062.50887 40 0.006477761 85 0.005706553 
54 54 0.004555542 44 0.021390931 39 0.0098l0259 84 0.003491742 
55 53 -0.000199548 43 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 SD 0.012158853 40 0.015959132 35 0.017731048 80 0.003035879 
59 49 -0.00065914 39 0.015213104 34 0.00657977 79 0.001275364 
60 48 0.008593631 38 0.016284461 33 0.022849639 78 -0.00737872 
61 47 0.0155691195 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 0.022751916 1S 0.004211818 
64 44 0.005495673 34 0.007473843 29 0.0112S2558 74 0.004805455 

65 43 -0.000470121 33 0.007587225 28 0.015869696 73 0.007568775 

66 42 0.0015011n 32 O.0U445344 27 0.015292884 72 -0.004462884 
67 41 0.01110ll68 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 0.017331822 
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 0.020516864 66 -0.00347204 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.) 
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N 0 p Q R s T u V w X 
73 35 ·0.019413236 2S 0.020221A4S 20 0.011761318 65 0.008779257 
74 34 0.012870075 24 0.019286774 19 0.0134S020l 64 0.002900783 
7S 33 0.020S9633S 23 0.025178712 18 0.01633S91 63 0.016101518 
76 32 0.02137S134 22 0.021030875 17 0.026307691 62 0.001701841 
77 31 0.017838601 21 0.01647S229 16 0.021A3S6l 7 61 0.016377187 
78 30 0.007S0917S 20 0.0202S2547 1S 0.018S7959 60 0.011372648 
79 29 0.0085204Bli 19 0.003109212 14 0.0111120189 59 -0.000745633 
80 28 0.01S50514~ 18 0.015110274 13 0.025966118 SB 0.0044246S7 
81 27 0.007942!101i 17 0.02082875S 12 0.027116017 S7 0.004144944 
82 26 0.010201111!1; 16 0.016908649 11 0.023398449 56 0.00175 7032 
83 25 0.00180592 15 0.028732533 10 0.022624248 55 0.005940256 
84 24 0.01264332E 14 0.01S802741 9 0.02094104S 54 0.014973523 
85 23 -0.002026873 13 0.018153867 8 0.027780202 53 -0.000289623 
86 22 0.000393317 12 0.010318307 1 0.02 7163936 52 0.009641416 
87 21 0.0211S6S58 11 0.016621107 6 0.021879835 51 0.000954994 
88 20 0.015,034846 10 0.0178S9475 s 0.025497483 so 0.006382597 
89 19 0.023342011 9 0.015643423 4 0.032815537 49 0.005481638 
90 18 0.013841109 8 0.012923313 3 0.043930224 48 0.004386553 
91 17 0.016415488 7 0.018567223 2 0.052227732 47 0.018054099 
92 16 0.0110673S6 6 0.01126488 1 0.060801105 46 0.023853138 
93 15 0.00978S382 5 0.010886816 0 0.05789709 45 0.0093318S8 
94 14 0.012088286 4 0.0126S0168 44 0.0183208 
9S 13 0.007352334 3 0.019159512 43 0.000353586 
96 12 0.015888469 2 0.018162173 42 0.001923 772 
97 11 0.0201A66 1 0.025315668 41 0.007911229 
98 10 0.0188196S8 0 0.028162821 40 0.010052606 
99 9 0.014288488 39 0.017462857 
UlCI 8 0.014588813 38 0.010406442 
101 1 0.01793972 37 0.006240326 
102 6 0.0222426S 7 36 0.017167124 
103 5 0.023S09266 35 0.00736023 
104 4 0.03629443S 34 0.002945613 
105 3 0.054330795 33 0.013261881 
lOE 2 0.062044998 32 0.010736232 
107 1 0.059176393 31 0.006284546 
108 0 0.102728715 30 0.009020517 
1~ 29 0.014349056 
110 28 0.010716635 
111 27 0.022382969 
112 26 0.01220113 
113 25 0.015624036 
114 24 0.021759336 
115 23 0.012461553 
116 22 0.018286625 
117 21 0.007995753 
118 20 0.01297309 
119 19 0.02734S9 
120 18 0.01914926 
111 17 0.019450048 
122 16 0.016961751 
123 1S 0.00375S176 
124 14 0.02913S528 
125 13 0.020523927 
126 12 0.00767899!l 
127 11 0.020237688 
128 10 0.01S568434 
129 9 0.016063045 
130 8 0.017214146 
131 7 0.019468651 
132 6 0.01664-4516 
133 s 0.028498236 
134 4 0.014864602 
135 3 -0.006062966 
13E 2 0.004208625 
131 1 -0.004323851 
131 0 0.00031391 
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z AA AB 1£ l\tJ AE N- Mi AH Al Al 
5 1"-ED-3:lt 29!MJJ-M ~- .,.._HA 
6 

7 Timel.M(hts) ~ Time ua (hrs) Response TlmeLMP(ln) Re....,..,se Time Lag (hrsl Response 
8 7S -0.007039a6 1lO 0.014964135 150 -0.003138963 240 0.00449730!l 
9 74 0.010820608 129 -0.001047684 149 -0.004667377 239 0.01889092 

10 73 0.012008 128 -0.003342916 148 -O.OOS343066 238 0.0U6733S8 
11 72 0.008974676 U7 0.00350328 147 0.00131167 237 0.00488U08 
u 71 0.D09U9182 U6 0.004726576 146 0.003157864 236 0.009348241 
13 70 -0.()()4542249 us 0.0U4U491 145 -6.4.a77£--05 235 0.005173093 
14 69 -0.001066208 124 0.006631676 144 -0.001954294 234 0.013929602 

15 68 -O.II02653457 U3 0.01075 7876 143 0.001852226 233 0.006390812 
16 67 -0.008687444 122 0.009670941 142 -0.003028243 232 0.003367718 

17 66 -0.001452612 U l 0.027357266 141 -0.002265254 231 0.006382072 
18 65 -0.00476395 120 -0.015096883 140 0.000213359 230 0.007S145SS 
19 64 -0.001214563 119 0.026916467 139 0.003437238 229 0.014400693 

20 63 -0.00495756 118 0.045337529 138 0.II06937384 228 0.011967904 
21 62 -0.002645421 117 0.019465504 137 -0.01061145 227 0.006464934 

22 61 0.001601872 116 0.008942366 136 -0.008557235 226 0.00ll38485 
23 60 0.005 786484 115 0.026448471 135 -0.00U74628 225 0.00469814 
24 59 -O.OOS5037S2 114 -0.009176798 134 -0.002208284 224 0.008058251 
2S 58 -0.001399251 113 0.010971596 133 -0.~ 223 0 .0086IS2J 
26 57 -0.003687305 l U 0.016818531 132 0.002711477 222 0.009659788 
27 56 0.000836S44 111 0.013991448 131 0.000947001 221 0.009319999 
28 55 0.008210265 110 -0.012479391 130 0.001561341 220 0.011469715 
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 
32 51 -0.016476969 106 0.015215062 126 -0.001453335 216 0.016781551 
33 so 0.000772612 105 0.018926145 125 -0.001345641 215 0.011707959 
34 49 0.006651572 104 -0.001761821 124 0.000564725 214 0.0049132!>3 

35 48 0.009834986 103 0.006951389 123 -0.007877887 213 0.004057745 
36 47 0.010826678 102 0.019725349 122 -0.001997792 212 0.007391965 

37 46 0.017423706 101 0.004462113 121 0.004945917 211 0.009551038 
38 45 0.007544546 100 0.013267074 120 -0.001013532 210 0.008375678 
39 44 0.00181187 99 0.005966796 119 -3.30844£--05 209 0.003733099 

40 43 0.00621457 98 0.022632243 118 0.003069272 208 0.007326382 
41 42 0.01177141 97 0.019724315 117 0.00279056 207 0.010380512 

42 41 -0.004182459 96 0.011992796 116 0.000525628 206 0.01037S967 
43 40 0.010830838 95 -0.000922737 11S -0.004177225 205 0.003393777 
44 39 0.011459039 94 0.01366159 114 -0.002956129 204 0.014244905 

45 38 -0.002569777 93 0.028027lll 113 -0.0011Bll397 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 -0.00656S076 110 -0.002846648 200 0.006529908 
49 34 -0.001219228 89 0.0201S5708 109 -0.003594693 199 0.005515023 

so 33 -0.001571923 811 0.034129261 108 0 .003500889 198 0.0U761772 
51 32 0.0085074CM 87 -0.006474036 107 0.000455765 197 0.010610105 
52 31 0.007570055 86 0.009744573 106 -0.007S170li 196 0.005018369 
53 30 O.OU694409 85 0.024898218 105 -0.0036~ 19S 0.01S816078 
54 29 0.005902605 84 -0.01071069 104 0.002095936 194 0.004820649 

ss 28 0.029284462 83 0.023817959 103 0.0088S3732 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 -0.000713183 188 0.007S3076S 
61 22 0.013023045 77 0.046342976 97 0.002970555 187 0.011661774 

62 21 0.0263 71003 76 -0.007104168 96 0.0064841 186 0.009138585 
63 20 0.024783878 75 0.011449936 95 0.003582944 185 0.0115292 39 
64 19 0.027080614 74 -0.0008S4942 94 0.004698155 184 0.0122813 75 

65 18 0.026854936 73 0.000867641 93 -0.005162751 183 0.0027291!1111 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.) 
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z M AB I,£ NJ AE Af AG AH Al AJ 
66 17 0.OlS639284 n -0.000324S14 92 -0.004172299 182 0.01144042 
67 16 0.04529538 71 0.OC326U73 91 0.003317001 181 0.00654461 
6B 15 0.OlS484811 70 0.019412412 90 -0.00016199 180 0.004022474 
69 14 0.03S469507 69 0.014133926 89 0.003838217 179 0.00175760S 
70 u 0.035415525 6B 0.013833444 88 0.007116285 178 0.008801495 
71 12 0.035860515 67 -O.D229227U 87 -0.000119009 177 0.012483234 
72 11 0.047004731 66 -O.D02242066 86 -9.90711£--05 176 0.017067304 
73 10 0.050219559 6S 0.D20061806 as 0.000747748 175 0.01060SS 71 
74 9 0.053702265 64 0.030939793 84 0.004284636 174 0;006783878 
7S 8 0.057017378 63 0.020018454 83 0.D06S73S01 173 0.004505728 
76 7 0.04S902215 62 0.000140466 82 0.001164945 172 0.01107588 
77 6 0.053366588 61 -0.007673717 81 -0.005964366 171 0.011952891 
78 s 0.057 340616 60 0.D06619234 80 0.000362354 170 0.010796024 
79 4 0.062 566604 S9 0.01228294 79 0.003310458 169 0.004471307 
80 3 0.059268465 S8 0.01132S86S 78 0.005597435 168 0.00430805 
81 2 0.04719002 57 0.012266847 77 -0.001221233 167 0.012305234 
82 1 0.036029516 56 0.009516931 76 0.003514665 '166 0.013834063 
83 0 0.07005567 55 0.OlOS93341 7S 0.012641439 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 0.014135866 162 0.015438874 
87 51 -0.006385628 71 0.00611231, 161 0.008039S76 
88 so 0.015526526 70 0 .002047708 160 0.005752383 
89 49 0.018909582 69 0.006099875 159 0.009782491 
90 48 0.0061S5332 68 0 .009607015 158 0.012131047 
91 47 0.028864753 67 0.00457295 157 0.0121076 
92 46 0.024668m 66 0.OOl148083 156 0.014762907 
93 45 0.014540268 65 0.00017975 155 '0.007046166 
94 44 0.016080835 64 0.007662556 154 ,0.011205549 
95 43 0.033204141 63 0.008838668 153 0.013092679 
96 42 0.D22824S81 62 0.004595657 152 0.007462748 
97 41 0.00779647 61 0.006978081 151 0.01484871 
91 40 -0.001234971 60 0.009623141 150 0.008683538 
99 39 0.019264696 59 0.011348975 149 0.016068683 
100 38 0.011431362 SB 0JXJ777742 148 0.012000914 
101 37 0.0193010n 57 0.011229335 147 0.021176201 
102 36 0.D22S85962 56 0.009641053 146 o.01nou56 
103 35 0.017393935 55 0.010890542 145 0.017870785 
104 34 0.021791063 54 0.015678275 144 0.013665435 
10S 33 0.024569876 53 0 .017771471 143 0.008670514 
106 32 0.0074310U 52 0.008564307 142 0.010537633 
107 31 0.OS1581327 51 0.015194993 141 0.007610648 
108 30 0.027060666 so 0.009942957 140 0.011569324 
109 29 0.015 759648 49 0.017625977 139 0.009970882 
111l 28 0.022605882 48 0.017235457 138 0.023035248 
111 27 0.014571968 47 ·0.014580189 137 0.014618943 
112 26 0.024582854 46 0 .017565624 136 0.018012625 
113 2S 0.D27220015 4S 0.021931723 135 0.019132213 
114 24 0.022068151 44 0.018925057 134 0.014812629 
115 23 0.OS2850449 43 0.019377589 133 ,0.01095856 
116 22 0.035914691 42 0.019721215 132 0.0179677 
117 21 0.()46766631 41 0.027660689 131 0.0054285 76 
1111 20 0.030620749 40 0.022250157 130 0.024726985 
119 19 0.D20947033 39 0.024536202 129 0.015974508 
12(1 18 0.D24923952 38 0.0228'0914 128 0.011471711 
121 17 0.()43448095 37 0.019929782 127 0.018210343 
122 16 0.D33589395 36 0.024769154 126 0.016483858 
123 15 0.D27820441 35 0.024126U3 125 0.020820862 
124 14 0.034635755 34 0.026620W 124 0.012656566 
12S 13 0.()47216653 33 0.033350441 123 0.013540274 

126 12 0.()49722183 32 0.03367252 122 0.015316881 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.) 
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z AA AB AC AO AE N AG AH Al AJ 
127 11 0.04770137 31 0.0332.44948 121 0.017533929 
128 10 0.018475801 30 0.031892017 120 0.01997613 

129 9 0.042798848 29 0.0363SSS 119 0.016304743 
1lO I 0.026257986 21 0.036106186 111 0.015706736 
131 7 0-049412642 27 0.GC3039937 117 0.01674037 

132 6 0.067475012 26 0 .038S1879 116 0.019249204 
133 s 0.OSOS05806 ZS 0.036225959 115 0.018143764 

134 4 0.04S09371 24 0.031112 711 114 0.01138025 
135 3 0.081S51n6 2l 0.GC3S48SOS 113 0.014962274 
136 2 0.095630178 22 0 .042944S95 112 0.02252385 
137 l 0.108S30908 21 0 .046474801 111 0.024501.ll02 
138 0 0.195762114 20 0 .046226796 110 0.015276854 

139 19 0.GCS286934 109 0.017603928 
140 18 0.GC56!1668S 108 0.011761841 
141 17 0 .04126801S 107 0.024053719 

142 16 0 .049775423 106 0.026124343 
143 1S 0.OS162413S lOS 0.021091311 

144 14 0.oso06113S 104 0.02284845 
14S u 0.05441166 103 0.010109668 
146 12 0.050022731 102 0.0209S3127 
147 11 0.0492115 79 101 0.020419136 
JAIi 10 0.050552454 100 0.024648719 

149 9 0,046333S31 99 0.019325518 
1:50 8 0.GC28736 98 0.019725468 
151 7 0 .038836931 97 0.02283989 

1S2 6 0.038051707 96 0.031337003 
153 s 0 .030220317 95 0.023216513 

1S4 4 0.026170SS2 94 0.027488661 
15S 3 0 .019668062 93 0.024294778 
l1S6 2 0 .012870l97 92 0.026501979 
157 l 0 .002089338 91 0.024124444 
15,11 0 9.82207E-OS 90 0.012156215 
1S9 89 0.027722806 

1160 88 0.022190654 
161 87 0.018834904 

162 86 0.0l8n792l 
163 IS 0.030920171 

164 84 0.0249804S5 
16S 83 0.030S18092 
166 82 0.021591867 
167 81 0.02333920S 
161 80 0.033S56242 
169 79 0.034345818 
170 78 0.023098386 
171 77 0.024437795 

1n 76 0.030844477 
173 7S o.012n5653 
174 74 0.033221535 
175 73 0.0.lS966961 
11, 72 0.02335038 
177 71 0.030181532 
171 70 0.033602968 
11'!1 69 0.033651685 
1111 68 o.o3"n&54 
181 67 0.027661747 
w 66 0.033593397 
183 65 0.030563742 

184 64 0.039333505 
185 63 0.032139354 
116 62 0.04110110S 
187 61 0.034506228 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.) 
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z M AB AC. AO A£ Af AG AH Al AJ 
188 60 0.04197144 
189 S9 0.033910602 
19(1 sa 0.028516W 
191 57 0.034247861 
192 56 0.037087162 
193 S5 0.050644566 
194 S4 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 0.041.658333 
202 46 0.046378732 

203 45 0.048280197 
204 44 0.043316197 

205 43 0.049564097 
206 42 0.0572895-45 
207 41 0.052011.349 

208 40 0.050223863 
209 39 0.054069804 

210 38 0.057854653 
211 37 0.059014446 
212 36 0.06555U76 

213 35 0.054225441 
214 34 0.059363919 

215 33 0.06113450S 
216 32 0.0560466 76 
217 31 0.060203296 
218 lO 0.()6436464 
219 29 0.06Ci080622 

220 1.1 0.067926455 
221 27 0.06&S39l02 
222 26 0.070664597 

223 ZS o.on12465 
224 24 0.079047157 

225 23 0.080810384 
226 22 0.074293544 
227 21 0.0794896117 

228 20 0.08S52llSS 
229 19 o.oa16m66 
230 18 0.086806215 
231 17 0.082956296 
232 16 0.090695499 

233 15 O.OM675578 
234 14 0.091063487 

235 13 0.0933474&9 
236 u O.O!M447916 
237 11. 0.102280456 

238 10 0.099975479 
239 9 0.10l633813 

240 • 0.100059l51 
241 7 0.108902355 
242 6 0.1009195 71 

243 5 0.105241447 

244 4 0.10'2952 

245 3 0.098840i73 
246 2 0.090351049 
247 1 0.082163468 

248 0 0.037836078 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.) 
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Al AM AN AD AP 
5 699-49-57A 69!J-50.54i 

6 
7 Time lag (lvs) Response Time lag (lvs) Response 
8 1BO 0.001376459 30 0.005161804 

9 179 0.000149302 29 0.0164328n 
10 178 -0.005952339 28 -0.032884161 
11 177 ·0.0016634811 27 0.0U153011 

u 176 -0.001192872 26 -0.025663744 
13 175 0.0003914 25 -0.002028138 
14 174 -0.000824236 24 0.015464U7 

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 
19 169 0.007337939 19 0.012960163 
20 168 0.009002098 18 -0.023624729 

21 167 0.003474226 17 0.002352384 
22 166 -0.000607849 16 0.010729059 
23 165 ·0.004170559 15 0.012228703 
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 0.018458552 
29 159 0.001U4443 9 0.00402565 
30 158 -0.001135609 8 -0.023081103 

31 157 0.000841663 7 •0.018173568 
32 156 -0.003742325 6 0.004675963 
33 155 0.001400418 5 -0.021650034 

34 154 0.003566864 4 -0.010097696 
35 153 5.57017E-05 3 ·0.033811001 
36 152 0.003554647 2 -0.000717309 

37 151 0.004824538 1 0.05U71557 
38 150 0.00171848 0 0.542808443 
39 149 0.001389152 

40 148 0.004872301 
41 147 0.001867729 
42 146 0.005644572 
43 145 0.003834104 
44 144 0.001517433 
45 143 0.001383553 
46 142 0.004119165 
47 141 0.000531883 
48 140 -0.0014 79391 
49 139 -0.002181087 
50 138 -0.001331284 
51 137 0.00038196 
52 136 -0.002527122 
53 135 5.24113[-05 
54 134 -0.000453321 
55 133 -0.00011808 

56 132 0.006736369 
57 131 0.005718892 
SB 130 0.005769783 
59 129 0.005767269 
60 U8 0.004819169 
61 127 0.003844382 

62 U6 0.00225767 
63 us 0.005420854 
64 124 0.003829547 
65 U3 0.00366375 

66 U2 0.002154963 

Figure G-3. Barometric Response Function Coefficients for the LLWMA-1 Wells (cont'd.) 
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AL AM AN AO 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 
n 111 0.000114835 
78 110 0.00662447 
79 109 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 -0.002004698 
88 100 0.005066129 
89 99 0.006245546 
90 98 0.004931717 
91 97 0.004486152 
92 96 0.007865175 
93 95 0.005140345 
94 94 0.003282269 
95 93 0.007179613 
96 92 0.00727853 
97 91 0.008182392 
98 90 0.007931258 
99 89 0.00705578 
100 88 0.005503768 
101 87 0.004750628 
102 86 0.006431511 
103 85 0.006303471 
104 84 0.005661444 
105 83 0.002741045 
106 82 0.007432269 
107 81 0.00218114 
108 80 0.005396544 
109 79 0.009186539 
110 78 0.008694085 
111 77 0.006045197 
112 76 0.010657217 
113 75 0.007436957 
114 74 0.006708827 
115 73 0.010269082 
116 72 0.010731717 

117 71 o.0096n195 

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.) 
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Al AM AN AO AP 
128 60 0.009651625 
129 59 0.01087896 
130 58 0.013360423 
131 S7 0.011915278 
132 56 0.012416924 
133 ss 0.01316S505 
134 54 0.015761788 
13S S3 0.016682064 
136 S2 0.018654179 
137 S1 0.015580427 
138 so 0.022678396 
139 49 0.0156525S2 
140 48 0.01639269 
141 47 0.016837425 
142 46 0.020670292 
143 45 0.022497304 
144 44 0.0196304S5 
145 43 0.013884747 
146 42 0.016315516 
147 41 0.022149941 
148 40 0.026809581 
149 39 0.0261943S7 
150 38 0.0271836 
1S1 37 o.02om313 
152 36 0.024271606 
153 35 0.023673051 
154 34 0.024408994 
155 33 0.026668414 
156 32 0.027053895 
157 31 0.028223197 
1S8 3Cl 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 0.03639S7 
166 22 0.040218501 
167 21 o.0402mn 
168 2~ 0.046521213 
169 19 0.046279076 
170 18 0.047034434 
171 11 0.048368743 
172 16 0.050864812 

173 15 0.050756227 
174 14 o.os2&01m 
175 13 0.060400704 
176 12 0.065937085 
1n 11 0.065281549 
178 10 0.070714843 
179 9 0.072102975 
180 8 0.080925703 
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 0 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 
HYDRAULIC GRADIENT EVALUATION STUDY FOR REV. 0 

THE 200 EAST AREA UNCONFINED AQUIFER 258 

B C D E F G H I J k L 
5 HW.17-11 299-E17•ll 299-E17•ll 2"-E17•2J 
6 

7 Time Lag (hrs) Response Timi! lH (hrs) Al!sllOMI! Time LH (hrs) Rl!SJ)Ol'ISI! Time lag (hrs) Rest)onse 

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 ·O.OU511519 138 -0.009795357 138 0 .004012041 168 -0.006562549 
11 97 ·0 .000:!00575 137 -0.008815832 137 0 .005520032 167 -0.000950149 

12 96 -0.010269076 136 -0.012262343 136 0.003631699 166 0.00546728 
13 95 -0.007428685 135 -0.006459n6 135 -0.003911327 165 0.009779027 
14 94 •0 .008352138 134 -0.00990215S 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 

11 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 

22 86 -0.017739367 126 -0.016371733 126 -0.015768969 156 -0.0 19390725 

23 85 -0.001072832 125 -0.010591523 125 -0.019422532 155 -0.02714086 

24 84 -O.G264U307 U4 -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 -0.01306983 151 -0.014968625 
28 80 ·0.015 720226 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 113 -0.00272882 143 -0.004013698 

36 72 -0.013729445 112 -0.004173914 112 -0.006856536 142 -O.OU449125 

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 
44 64 ·0 .021634631 104 -0.015854708 104 -0.017357109 134 -0.009128422 

45 63 •0.01746434 103 -0.025707218 103 -0.005618633 133 -0.0089756 7 

46 62 -0.019628274 102 -0.026690469 102 -0.003215205 132 -0.002055941 
47 61 -0.02134734 101 -0.006419275 101 -0.0006193S8 131 0.002630819 
48 60 -0.01731~ 100 -0.009914905 100 -0.000620926 130 -0.0004n181 
49 59 -0.004241799 99 -0.005982818 99 0 .000869534 129 -0.004988758 

50 58 -0.027539658 98 -0.00&1S8935 98 -0.002221983 128 0.0073&9767 

S1 57 -0.010994057 97 -0.020942804 97 0.0038980S4 127 -0.009479867 

52 56 -0.013390196 96 -0.012634908 96 -0.00038505 7 126 -0.021320017 
53 55 -0.026303891 95 -0.017290266 95 0.007988948 125 -0.014146917 

54 54 -0.03386 722 94 -0.011010502 94 -0.000625467 U4 -0.00688826 

55 S3 -0.028983844 93 -0.0094 7979 93 -0.00204701S U3 -0.011196792 
56 S2 -0.029439856 92 -0.018915017 92 -0.0053096 122 0.002622144 

57 Sl -0.023097227 91 -0.0127S4879 91 -0.00035341S 121 -0.006793191 

58 50 -0.019446991 90 -0.019163613 90 -0.015816078 120 -O.OOS393013 
59 49 -0.016133694 89 -0.018334SU 89 -0.00428564S 119 -0.01U61151 

60 48 ·0.019256S32 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 O.OOS141318 

63 45 -0.030107301 85 -0.012642856 85 .Q.02270455 115 -0.000367397 

64 44 -0.025728637 84 -0.009176661 84 .Q.019326324 114 -0.002272477 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells 
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B C D E F G H I J K L ' 65 43 -0.026877878 83 -0.O1220ti681 83 -0.001022629 113 O.000!;27332 

66 42 ·0.036119935 82 -0.O1930S982 82 -O.OOSS92019 112 O.002081164 

67 41 -0.02394282 7 81 -0.020644334 81 0.012118698 111 O.001088997 

68 40 -0.040S80902 80 -0.029308346 80 0 .006422126 110 -0.005419539 

69 39 -0.036 789538 79 -0.018111973 79 0.011444549 109 0.002115159 

70 38 ·0.038S0682 78 -0.019885184 78 -0.001743371 108 -0.0038425 76 

71 37 -O.OM1n787 77 -0.O12n38SS 71 -0,005999161 107 O.00470S085 

72 36 -0.048508991 76 -0.022203694 76 -O.llll20S2536 106 0.004206126 

73 35 -0.050226763 75 -0.O24523S08 75 -0.001384032 10S -0.013203766 

74 34 -0.039446938 74 -0.01553326 74 O.004095271 104 -0.021384939 

75 33 -0.053953103 73 -0.031156757 73 -0.013866141 103 -0.016659359 

76 32 -0.06357S817 72 -0.022896141 72 0.00908775 102 -0.032674063 

77 31 -0.054593979 71 -0.013944836 71 0.001674411 101 -0.018310963 

78 30 ·0.04616926 70 -0.020324222 70 -0.004917041 100 -0.008705034 

79 29 -0.074454089 69 -0.021423537 69 --0.01535,1193 99 -0.007415216 

80 28 ·O.06S11389S 68 -0.017892137 68 0 .001171915 98 0.002433994 

81 27 -0.05985 7118 67 -0.O18673S75 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 -O.oOllS:3469 
84 24 -0.06644925 7 64 -0.027294987 64 -0.O174S0282 94 0.008369022 

85 23 -0.077419551 63 -0.019194699 63 -0.018776671 93 O.00211J9'i611 

86 22 -O.081 S24561 62 -0.029909338 62 -0.011200889 92 -0.o06S48704 

87 21 -0.082494801 61 -0.032086681 61 -0.004632236 91 -0.01391004 

88 20 -0.088206063 60 -0.O33780S69 60 -0.016925203 90 -0.00632863 

89 19 -0.093269835, S9 -0.036275693 59 -0.O1S001187 89 --O.oo903n2S 

90 18 -0.093513835 SB -0.034286748 58 -0.022006606 88 -0.012814338 

91 17 -0.098922119 57 -0.O253244n 57 -0.026576809 87 -0.025126668 

92 16 ·0.103823898 56 -0.021486938 56 -0.008819868 86 -0.O179n623 

93 lS -0.108090234 55 -0.020436515 5S -0.020937197 85 -0.014233483 

94 14 -0.11880094 54 -0.O37173S07 54 0,000461615 84 --0.014455104 

95 13 -0.119305281 53 -0.046054525 53 -0.009340125 83 -0.0008032 79 

96 12 -0.126281574 52 -0.039336344 52 -0.008562134 82 O.002053S39 

97 11 -0.117009947 51 -0.036526498 51 -0.010756498 81 -0.001S66881 

98 10 -0.124915114 so -0.027750233 so -0.0118665 72 80 -0.008926213 

99 9 -0.119237864 49 -0.02364432 49 -0.018787454 79 0.000725193 

100 8 -0.12SS23209 48 -0.028527048 48 -0.021560175 78 O.006064661 

101 7 -0.128771838 47 -0.030074786 47 -0.026316252 77 0.001278912 

102 6 -0.117747196 46 -0.035710065 46 -0.005460472 76 -0.012277467 

103 5 ·0.112SOS283 45, -0.041361089 4S -0.009531889 75 -0.0129492 

104 4 -0.09326164 7 44 -0.036960574 44 -0.030836276 74 -0.005592118 

10S 3 -0.074479968 43 -0.039842309 43 -0.030007474 73 -0.004989338 
106 2 -0.036118443 42 -0.039045517 42 -0.02096481 n -0.O1981.3461i 

107 1 ·0.01035468 41 -0.034151044 41 -0.03120722 71 -0.029618225 

108 0 O.027883S01 40 -0.043179n4 40 -0.O3337SOS4 70 -0.033481555 

109 39 -O.OS03000S3 39 -0.021694336 69 -0.007492983 

lllC 38 -0.057434701 38 -0.015262677 68 -0.012225585 

111 37 -0.045226598 37 -0.011679042 67 -0.0096415 71 

112 36 -0.038316244 36 -0.012015651 66 -0.021363483 

113 35 -0.049631845 35 -0.02S942511 65 -O.o04610S 71 
114 34 -0.042955678 34 -0.000961527 64 -0.O127420,U 

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 O.00453712j 

119 29 -0.052982429 29 -0.025189356 S9 -0.019506012 

112< 28 -0.045309321 28 -0.050271795 SB -0.017685891 

121 27 -0.052555456 27 -0.027184451 57 -0.015205371 

122 26 -0.054718013 26 -0.03293232 56 -0.815920829 

123 25 -0.04597S834 25 -0.029049774 ss -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.) 
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8 C D E F G H I J I( l 
125 23 -0.0609266U 23 -0.015611054 53 -0.030899079 
126 22 -0.049§86941 22 -OD27193001 52 -0.024961652 
127 21 -0.040140388 21 -0.005247772 51 -0.02U5971!i 
128 20 -0.034693158 20 -0.012860572 so -0.011454119 
129 19 -O.DJJ822888 19 -0.005631718 49 -0.014178621 
130 18 -O.DJll205441 18 -0.013674281 48 -O.OOJ10669S 
131 17 -O.DJ1271181 17 -O.G04423l86 47 -0.0112526~ 
132 16 -0.041062281 16 -0.007980693 46 -0.022356555 
133 15 -0.0324369U 15 0.0031019 45 -O.0U245019 
134 14 -0.021539803 14 0.004493137 44 -0.029754902 
135 13 -0.014911593 13 0.005422353 43 -0.031169992 
13E 12 -0.002659967 12 0.010145911 42 -o.D29n463 
137 11 -OJXJS176414 11 0.013499368 41 -0.040170796 
138 10 0.013426527 10 0.023084817 40 -0.039390495 
139 9 0..0102S2691 9 0.027682208 39 -0.023112299 
140 a 0.01703633S a 0.049303 732 38 -0.031651301 
141 7 0..031942101 7 0.07033345S 37 -0.040443953 
142 6 0.DJ58Sn96 6 0.100257788 36 -0.052818134 
143 5 0.D39300757 s 0.136257044 35 -0.038511338 
144 4 0.D4844Sn& 4 0.172240441 34 -0.039979289 
145 3 0.DJ8999079 3 0.219890838 33 -0.040991286 
146 2 0.052021706 2 0.304073015 32 -0.031154493 
147 1 0.050549783 1 0.387623369 31 -0.045SS1275 
148 0 0.048165667 0 0.430917709 30 -0.046630611 
149 29 -0.043303108 
150 I ' 28 -0.037598976 
151 27 -0.050847908 

152 26 -0.053873978 
153 25 -0.039124523 
154 24 -0.040031381 
155 23 -0.04S500687 
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 -0.052364S02 
163 15 -0.064744498 
164 14 -0.051976323 
165 13 -0.040652418 
166 12 -0.029027786 
167 11 -0.00073115 7 
161 10 0.008281139 
169 9 0.01IOUl486 
170 8 0.020966361 
171 7 0.05S577954 
1n 6 0.093437837 
173 5'1 0.UJS10233 
174 4 0.187633093 
175 3 0.237848466 
171i 2, 0.297892009 
177 1 0.328453655 
178 01 0.358103032 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.) 
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N 0 p Q R s T u V w X 
5 199-ll7•25 299-04-16 299-DI-U 299-EJA-21 

6 
7 Time Ll& lhrs) Response Time Lu !hrs) 11es- Time La& (In) Response Time Laa (hrs) Response 
8 140 0.002297851 140 0.00873S38 380 -0.002697504 175 -0.010386S05 
9 139 0.025256l89 139 0.014088442 379 -0.00276676 174 -0.008885175 

10 138 0.010290121 138 0.016575682 378 -0.002374181 173 -0.020964931 
11 137 •0.00076071 137 0.015304362 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 1.34 -0.004749572 374 0.00880S339 169 0.004766223 

15 133 -0.001577267 133 -0.020163272 371 -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 0.007678502 130 0.009536877 370 -0.010086238 165 -0.017026724 
19 129 0.000773044 129 0.012019323 369 -0.008695628 164 -0.012802985 

20 128 -0.001977713 128 0.007477458 368 -0.005287311 163 -0.02578274 
21 127 0.010280635 127 -0.007706198 367 0.003156473 162 -0.01680503 

22 126 -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 ·0.015 333776 121 -0.006442798 361 -0.009044509 156 -0.01424561 
28 120 -0.002298153 120 -0.011259204 360 0.007998061 155 -0.023561034 
29 119 -0.019803383 119 0.003439716 3S9 -0.005590236 154 -0.006515509 
30 118 0.003738183 118 -0.004869645 358 -0.008628254 153 -0.025143974 
31 117 •0.004515692 117 0.007605174 3S7 -0.009476123 152 -0.010219936 

32 116 0.00038224 116 O.OOS823846 356 -0.009407028 151 -0.016474065 
33 115 -0.004478836 115 -0.016078554 355 0.007538218 150 0.003107647 
34 114 0.0005435 71 114 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 3S2 -0.008926439 147 0.011859095 

37 111 0.00143181 111 0.007062058 351 0.006930286 146 -0.014719264 
38 110 0.000296775 110 0.002980691 350 -0.001373644 145 -0.003850596 
39 109 -0.004857007 109 0.011012016 349 -0.008889632 144 -0.00704S021 
40 108 •0.004137539 108 -0.00615S798 348 0.000341758 143 -0.005146648 
41 107 0.0001950S1 107 0.000275872 347 -0.007062921 142 -0.012811169 
42 106 •0.004483943 106 -0.003890091 346 0.0043Sll47 141 -0.011915324 
43 lOS -0.004024176 l0S -0.013622115 34S -0.009230816 140 -0.005994104 
44 104 -0.012636505 104 -0.00829337 344 0.00408775S 139 0.005448596 
45 103 ·0.007511456 103 -0.011452395 343 -0.008031334 138 -0.0101734S2 
46 102 ·0.019452317 102 •0.009633591 342 0.004882844 137 -0.006677451 
47 101 -0.014542234 101 -0.005312756 341 -0.002012S31 136 -0.004138517 
48 100 ·0.00816291 100 -0.003733648 340 0.001423639 135 -0.026890945 
49 99 -0.006244108 99 -0.001622865 339 0.000292776 134 -0.003375456 
so 98 0.00019958 98 -0.004291041 338 -0.008759266 133 -0.019221748 
51 97 -0.005237693 97 0.OOC692811 337 -0.00042219 132 -0.016652893 
52 96 -0.008382596 96 0.000550653 336 -0.008732177 131 -0.000140703 
5,3 gs ·0.016S7709 95, 0.019120906 335 -0.005031339 130 -0.000948155 
S4 94 0.0U266396 94 -0.002544804 334 -0.000820651 129 0.00087283E 
55 93 -0.006919202 93 0.013337102 333 -0.004n6206 128 -0.010533912 
56 92 -0.002387831 92 8.24607£-05 332 -0.002356023 127 -0.0215S9749 
57 91 -0.01502924 7 91 0.00502S562 331 -0.013754848 126 -0.021648322 
5,8 90 0.015516738 90 -0.009020819 330 0.0135, 76484 12S 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 85 •0.008074972 85 0.00127855S 325 ·5.33132E-OS 120 -0.012182229 
M 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.) 
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N 0 p Q R s T u V w X 
6S 83 -0.006018886 83 -0.006330596 323 -0.004335617 118 -0.00no8775 
66 82 ·0.00911S251 82 -0.006691187 322 -0.012579662 117 -0.012462892 
67 81 -0 .000280107 81 -0.012127731 321 -0.004975151 116 -0.003591197 
68 80 -0.003900539 80 -0.005872662 320 0 .006809661 11S -0.016964894 
69 79 -0.015 353951 79 0.004156454 319 -0.011608998 114 0.010392234 

70 78 ·0.017073388 78 0.008199108 318 -0.01S802568 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 -0.002344971 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 -0.00S803881 104 -0.0121U479 

80 68 -0.008081344 68 -0.01681382 7 308 0.004447641 103 0.00565S487 
81 67 -0.007463208 67 0.004129022 307 0 .012695602 102 -0.038628124 

82 66 -0.01735385 66 -0.013302995 306 0.002064328 101 0.00U35353 
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 -0.021527576 
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 59 -0.026841213 59 -0.011899105 299 0.006889386 94 -0.003258101 

90 58 -0.020738696 58 0.002722356 298 0.010527137 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 S4 ·0.023614344 54 0.000871418 294 -0.002119739 89 -0.006869104 

95 53 -0.042257316 53 -0.026933991 293 -0.007275448 88 -0.021457738 
96 52 -0.024607945 52 -0.030668983 292 -0.010580515 87 -0.00278424 
97 51 ·0.028984875 51 -0.017117653 291 -0.00278845 86 0.005736874 
98 50 -0.022108445 50 -0.009092771 290 -0.004091959 85 -0.019884947 
99 49 -0.018648738 49 -0.008933356 289 -0.00768444 84 -0.010433825 

100 48 -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 -0.028162 718 46 -0.019351.364 286 -5.21721E-OS 81 -0.022481474 
103 45 -0.020863998 45 -0.010213837 285 0.006784697 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 -0.0409079U 277 -0.010033657 72 -0.011251484 

lll 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 -O.0U391241 

115 33 -0.042654232 33 -0.016733185 273 0.006669471 68 -0.0219336111 
116 32 -0.058039553 32 -0.029315452 272 -0.02241193 67 -0.010358318 

117 31 ·0.053879112 31 -0.018629173 271 -0.007560672 66 -0.014551064 
118 30 ·0.061467024 30 -0.0374U06 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.) 
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H 0 p Q R s T u V w X 

12S 23 -0.062314174 23 -0.052246S74 263 -0.005946262 58 -0.014272389 
U6 22 ·0.076323529 22 -0.041812491 262 -0.014343872 57 -0.02119036 

U7 21 -0.070399835 21 -0.037397964 261 -0.01.0584213 S6 -0.033480071 

128 20 -0.()68157336 20 -0.035021814 260 -0.001496165 55 -0.026199337 
U9 19 -0-08921135 19 ·0 .040387097 259 -0.002697349 54 -0.002Bnl7 

130 18 -O.o6!1916558 18 -0.063149423 258 -0.012090306 53 -0.028718524 

131 17 ·O.On289176 17 -0.06180994 257 0 .00337614 52 -0.014918936 

132 16 -0.063345999 16 -0.045520115 256 O.ll0264172l !',1 -0.027887782 
133 15 -0.082330171 15 -0.03907139 255 -0.007838527 so -0.03544240 3 
134 14 -0.075808392 14 -0.039336586 254 -0.008461598 49 -0.016226025 

135 13 -0.069144604 13 -0.030997908 253 -O.OU131546 48 -0.022149497 

136 12 ·0.085623327 12 -0.034162069 252 -0.011639089 47 -0.018695 78 

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 
1l9 9 -O.ll83083107 9 -0.028879294 249 0 .000600897 44 -0.049078235 

14(] 8 -0.063662261 8 -0.033902925 248 -0.015599209 43 -O.OUl861848 
141 7 -0.059923335 7 -0.024054635 247 0.007242829 42 -0.030826335 

142 6 -0.036630455 6 0.010984213 246 ·0 .00151769 4 1 -0.047430807 

143 5 -0.025646469 5 0.040788698 245 -0.007654516 40 -0.017071792 
144 4 -0.0061504M 4 0.062971838 244 0.004533479 39 -0.03655049 

145 3 0.011625074 3 0.102468851 20 -0.007284737 38 -0.035734035 

146 2 0.039162726 2 0.1317340U 242 -0.00520373 37 -0.036208992 

147 1 0.067255225 1 0.163838308 241 -0.001826132 36 -0.054906272 
148 0 0.076598226 0 0.181359043 240 -0.004094452 35 -0.043171454 
149 239 0.001222553 34 -0.051775118 

150 238 0.003S65424 33 -0.057968SS6 

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 -0.0545855 72 

157 231 0.002322134 26 -O.OS1111315 
158 230 -0.001319065 25 -0.069980244 
159 229 0 .002189739 24 -0.059469001 

160 228 -0.00843619 23 -0.050972965 

161 227 -0.014603816 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 -0.0808284 
167 221 0 .006281736 16 -0.093917633 
1611 220 -0.0012JII0156 15 -0.0&3868484 

169 219 0.001690462 14 -0.101610974 

17(] 218 0.005248664 13 -0.089794869 

171 217 0.01274557 u -0.0906627U 

172 216 -0.000192635 11 -o.o78n7311 
173 215 0 .00562331 10 -0.089511672 
174 214 0.000635895 9 -0.069622823 

175 213 -0.003326051 a -0.08411746 
176 212 O.OOU45U5 7 -0.079117655 

177 211 0.002016528 6 -0.oans202 
178 210 0.0001694 5 -0.07660438 
179 209 -0.004003507 4 -0.0654182 75 

180 208 -0.003760766 3 -0.043147459 
181 207 -0.005895963 2 -0.003940006 

182 206 0 .003557163 1 o.0203mn 
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.) 
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N 0 p Q R s T u V w X 
186 202 -0.019347456 
187 201 0.00363S921 

188 200 -0.00370S183 
189 199 -O.OOS018038 

1190 198 -0.001128998 
191 197 0.OOS31151S 
192 196 0 .000882413 
193 195 0.002981764 
194 l!M -O.D06807218 
19S 193 0 .000744102 

196 192 -0.013060143 
197 191 0.003553117 
198 190 0.DOS698337 
199 189 -0.000860767 
200 188 -0.001123414 

201 187 -0.000821759 
202 186 0 .002363696 
203 18S -O.OD442190S 
204 18' -0.000301084 
205 183 -0.006026S 

1206 182 -0.002543311 
21J7 181 -0.009277276 

208 180 0.0033154S2 
209 179 -0.000104989 
210 178 0 .005506973 
211 177 -O.OOS121J323 
212 176 -0.015605187 
213 17S -0.01088S953 
214 174 -0.007479318 
21S 173 -0.006439467 
216 172 -0.006017729 
217 171 0 .013809551 

218 170 0 .008230779 
219 169 0.00686345 
Zlll 168 0.00527369 

221 167 -0.004474293 
222 166 -0.0018984S 
223 16S -0.01344 707 
224 164 -0.009549185 
22S 163 0.001213189 

226 162 0 .004328483 
227 161 0 .003313843 
228 160 -0.003739912 
229 159 -0.007331253 
231] 158 -0.004019581 
231 157 -0.001730277 
232 156 -0.003688498 
233 155 -0.017879058 
234 1S4 -0.001022117 
23S 1S3 -0.001165S871 
236 152 -0.0066053S8 
237 151 0 .002352279 

238 150 -0.006543343 
239 149 -0.016S14784 
240 148 -0.010481922 
241 147 -0.00384569 
242 146 -0.004700852 
243 145 -0.003331933 
244 144 -0.008267121 
245 143 -0.011684165 

246 142 -0.003756944 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.) 
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N 0 p Q R s T u V w X 
247 141 -0.013998792 
248 140 -O.oo98S3463 
249 139 -0.011081022 
250 138 0.002088126 
251 137 -0.006214453 

252 136 -0.0084S9251 
253 13S 0.003860714 
254 134 0.000964955 
255 133 -0.00739S846 
256 132 0.0019S4419 
257 131 0.002149667 
258 130 -0.00944S396 
259 129 -0.000761455 
ll'fill 128 -0.004910895 
261 127 -0.004506783 

262 126 -0.019486101 
263 125 -0.017306633 
264 U4 0.002883631 
26S U3 0.000321741 
266 U2 0.004779361 
11'i1 121 -0.005881648 
268 uo 0.002649928 

269 119 -0.004385552 
270 118 0.OOS986687 
271 117 -0.015147686 

2n 116 -0.007719429 
273 115 -0.004802021 
274 114 -O.0US30278 
27S 113 -0.00206S4n 
276 112 -0.001447494 

277 111 -0.020059828 
278 110 0.00344351 
279 109 -0.021794162 
no 108 -0.00013919 
281 107 0.006626737 

282 106 -0.006214053 
283 105 -0.0074S8466 

284 104 0.009287 
285 103 -0.006160SS2 
286 102 -0.004827134 
287 101 -0.019216456 
288 100 -0.009313805 
289 99 -0.017617311 
290 98 -0.009138202 
291 97 0.001416627 
292 96 0.00091792 
293 95 -0.014835035 
Z94 94 -0.01323S807 
29S 93 -0.003637004 
296 92 -0.005709367 
297 91 -0.02411Sl14 
298 90 -0.024143009 
299 89 -0.0036S7 412 
300 88 -0.010334959 
301 87 -0.011829994 
302 86 -0.019334476 
303 as -0.004220989 
304 84 -0.007245842 
305 83 -0.009294351 
306 82 -0.006194737 
307 81 -0.0073S337 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.) 
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N 0 p Q R s T u V w X 
308 80 -0.011143656 
309 79 -0.016499673 
310 78 -0.008367323 
311 11 -O.OOC713846 
312 76 -0.017ll3679 
313 7S -0.0121ll20I 
314 74 -0.018470462 

315 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 -0.0097S7546 
322 66 -0.01198302 

323 6S -O.0lm32U 
324 64 -0.020997908 

325 63 -0.012517732 
326 62 -0.01464025 
327 61 -0.014384697 

328 6CI -0.007617467 
329 S9 -0.022as453 
330 SI -0.005279079 
331 57 -0.016675652 
332 56 -0.029391194 

333 55 -0.021520ll5 
334 54 -0.009219589 

335 53 -0.01742a102 
336 S2 -0.023661553 
337 Sl -0.023705908 
338 so -0.026631556 
339 49 -0.018919256 
1&I] 41 -0.020028643 
341 47 -0.02950937 
342 46 -0.019957604 

343 45 -0.028489548 
344 44 -0.031490451 

345 43 -0.029582462 
134Ci 42 -0.02a736409 
347 41 -0.021229533 

348 40 -0.034048716 
349 39 -0.02317432 
350 38 -0.0352742&4 
351 37 -0.034492601 
352 lli -0.042169115 

353 35 -0.048577143 
354 34 -0.031995041 

355 33 -0.0482468S9 
356 32 -0.045103622 
357 31 -0.034607141 

358 30 -0.048155147 
359 29 -0.049987769 
3lill 28 -0.04720S634 
361 27 -0.070904099 
362 26 -0.052254571 

363 25 -0.078068006 
364 24 -0.058673024 

365 23 -0.052912415 
366 22 -0.056890391 
367 21 -0.072401494 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.) 
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N 0 p Q R s T u V w X 
368 2C -0.0665Jl3l09 
369 19 -O.o8200390S 
371l 18 -O.G8287802S 
371 17 -0.10099S261 
Jn 16 -0,091926184 
373 15 -O.D9264S22S 
374 14 -0.105194961 
375 13 -O.o90S42871 
376 12 .0.1084071!,9 
377 11 .0.103S78284 
378 lC .O.lOII020221 
319 9 .0.124931633 - 8 -0.10258684 
381 7 -0.10600S879 
382 6 -0.119CM28S7 
383 5 -O.G82167126 
384 4 -0.08S498026 
38!i l -O.G'S!.504918 
386 2 -0.038428871 
387 l O.OOS9386SII 
11111 0 0.017469324 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.) 
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z AA AB AC. AD AE Af AG 
5 299-E24-24 m-DS-J& ff9.37-47A 
6 
7 Time I.al (hrs) Response rmeLac(hrs) Response Time I.al (hrs) Response 
8 185 0.0114683n 110 ·0.013724863 115 ·0.003893075 
9 184 0.003489634 109 ·0.004830499 114 0.027019496 
10 183 -0.014854204 108 0.008346969 113 0.026052n& 
11 182 0.023467448 107 ·0.003918824 112 0.015291282 
12 181 0.001111028 106 ·0.015627281 111 0.00653596 
13 180 o.005m709 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 -0.00472726 107 0.011143789 
17 176 -0.001844435 101 ·0.017033021 106 ·0.01233226 
18 175 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 
33 160 -0.000164841 85 ·0.012899831 90 0.003465708 
34 159 ·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 -o.022n3n3 86 0.004299755 
38 155 0.0018709n 80 ·0.014286139 85 0.001216437 
39 154 ·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 0.0227115159 71 ·0.020788858 76 0.007815198 
48 145 -0.00704434 70 ·0.014818349 75 0.002855626 
49 144 -0.0070539" 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 -0.004402)69 64 0.0073630li8 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 0.024812494 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.IO!M9E-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 ·0.03381i5939 57 0.010779407 
67 126 0.010045183 51 0.003403193 56 0.003836287 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.) 
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z AA AB AC AD AE AF AG 
68 125 0.0115171n 50 ·0.0412242.32 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 
n 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 
75 118 0.007796915 43 0.007725973 48 -0.006413651 
76 117 0.002916675 42 ·0.010954522 47 ·0.007944475 
n 116 0.008294628 41 ·0.022312393 46 ·0.026609182 
78 115 0.000298729 40 -0.009811786 45 -o.02n1034 
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 
86 107 ·0.011593389 32 -0.027403498 37 ·0.010127697 
87 106 0.006106752 31 -0.005584894 36 ·0.023037471 

88 105 -0.00209884 30 -o.01u61n1 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 
96 97 0.019006978 22 ·0.024166393 27 -0.014485874 
97 96 -0.014309024 21 -0.036548459 26 ·0.024404645 
98 95 ·0.0075510 20 -0.034584227 25 •0.033409078 
99 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 -o.003519n2 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 ·0.009039013 9 0.013966262 14 ·0.052087052 

110 83 ·0.008627031 8 0.01.0960507 13 ·0.04518419 
111 82 -0.008889331 7 0.029262268 12 -0.0349285 
112 81 •0.0090ti0562 6 0.034431871 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 0.04829997 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 0.111678859 
120 73 -0.022126083 3 0.176320202 
121 72 0.001478741 2 0.241940408 
122 71 ·0.028352168 1 0.313623986 
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.) 
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z AA AB AC AD AE Af AG 
131 62 -0.010459412 
132 61 -0.022263909 
133 60 -0.004231144 
134 59 -0.009445 361 
135 58 -0.008119509 
136 57 -0.03OUl843 
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 so -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 
150 43 -0.027492199 

151 42 -0.024870023 
152 41 -0.027587787 
153 40 -0.030003232 
154 39 -0.029876717 
155 38 -0.031800362 
156 37 -0.031027028 
157 36 -0.04332586 

158 35 -0.049485931 
159 34 -0.040970288 
160 33 -0.044591366 
161 32 -0.048136 755 
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 -0.065227)69 
176 17 -0.062098149 
177 16 -0.07326227 
178 15 -0.0878.56827 
179 14 -0.064144787 
180 13 ·0.059992474 
181 12 -0.074915373 
w 11 -0.057437741 
183 10 -0.075737701 
184 9 -0.051917'l83 
185 8 -0.070271242 
186 1 -0.066663924 
187 6 -0.045325193 

188 5 -0.046166082 
189 4 -0.012215719 
190 3 -0.012352481 
191 2 0.023132141 
192 1 0.038694896 
193 0 0.0449S6n 

Figure G-4. Barometric Response Function Coefficients for the IDF/PUREX Wells (cont'd.) 
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B C D E F G H I J I( l 

5 ~ -17 ~ E27•11 2"-E274 ~ ,., 
6 

1 Time LM (Iv's) Response Time lair (hrsl Response Time LM lhrs) Response Time Lail (hrs) Rtiponse 

8 115 0.00080860II 85 0.008170942 70 0.llOU11259 80 0.007884981 

9 84 -0.0030992811 84 0.003100164 69 0.1106717977 79 0.023329772 

10 83 -9.6538£-05 83 0.006344591 68 0 .005957551 78 0.017001789 

11 82 -0.002622839 82 0.00741579 67 0.1101465 779 77 0.001022961 

12 81 -0.002705827 81 0.004576888 66 0 .004912417 76 0.018315503 

13 80 -0.00467562 80 0.002256448 65 0.004471985 75 0.021568154 
14 79 0.002360768 79 0.007862851 64 0 .002354 797 74 0.0U907064 

15 78 0.005152329 78 0.005833431 63 0.1105951737 73 0.013427628 

16 71 0.00086466 77 0.008400513 62 0 .002281242 72 0.022593028 

17 76 0.00373352 76 0.006389179 61 0.003258686 71 0.022863874 

18 75 0.oo6040339 75 0.00922356 60 0 .004864552 70 0.026031983 

19 74 0.005314828 74 0.009808275 59 0.00192A249 69 0.027545917 

20 73 0.002393948 73 0.002730625 58 0.001173912 68 0.004023777 

21 72 0.002700951 72 0.010043663 57 0 .001719245 67 0.004609799 

22 71 0.005 740195 71 0.0073338 56 0 .003939312 li6 0.018963127 

23 70 -0.000398602 70 0.002661767 55 0.006096533 65 0.014257325 

24 69 0.004989849 69 0.003157213 54 0 .005190632 64 0 .01644996 

25 68 0.004622282 68 0.002137427 53 0.010170371 63 0.010723487 
26 67 -0.000901974 67 0.00585536 52 0.008354263 62 0.016543042 

27 66 ·0.004791602 66 0.006579308 51 0.010426481 61 0.020927752 

28 65 -0.000952097 65 0.006698293 so 0.OU490277 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 0.011939743 57 0.033527544 

32 61 -0.000174684 61 0.003316501 46 0 .01021787 56 0.016810309 

33 60 0 .002550795 60 0.006818296 45 0 .012740017 55 0.01377883 

34 59 -0.110132789 59 0.006760261 44 0 .006033333 54 0.018137426 

35 58 0.0080li6366 58 0.003475872 43 0.01046803S 53 0.039954103 
36 57 -0.00078049 57 0.012768158 42 0.014449858 52 D.029795515 

37 56 0.001896391 56 0.007159248 41 0 .011866041 51 0.010391624 

38 55 -0.0011478 55 0.008217316 40 0.018923816 50 0.009488722 
39 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 
41 52 0.003136068 52 0.003130099 37 0 .015153194 47 0.046608671 

42 51 0.00354U35 51 0.012597009 36 0 .01601847 46 0.025072142 
43 so 0.006361171 50 0.006823786 35 0.02144707 45 0.0147U24 
44 49 0.009538U4 49 0.001844498 34 0 .025224186 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 0.005503683 46 0.010664035 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 0.006033769 42 0.010620537 27 0.042730123 37 0.027690289 

S2 41 0.006600344 41 0.015945775 26 0 .04'405888 36 0.049477347 
53 40 0.017897358 40 0.011296769 25 0 .04 7282329 35 0.039545494 
54 39 0.011952006 39 0.009410381 24 0 .0522249 34 0.054681301 

55 38 0.013191846 38 0.01S786263 23 0.0501667BS 33 0.060429292 
56 37 0.008992102 37 0.009927222 22 0.054351868 32 0.050633148 

57 36 0.017227962 36 0.01735S71 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 ll 0.018637174 33 0.016316901 18 0.076241951 28 0.060836751 
61 32 0.01&60719 32 0.017461171 17 0 .082596162 27 0.06658791 

62 31 0.020207183 31 0.018342021 16 0 .089341772 26 0.067601428 

63 lO 0.023032151 30 0.018619045 15 0.098068226 25 0.067581804 

64 29 0.020156302 29 0.0216lU23 14 0 .107474436 24 0.097519806 

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



ECF-200E-12-0086, 
CALCULATIONS IN SUPPORT OF THE LOW 

PAGE224 OF HYDRAULIC GRADIENT EVALUATION STUDY FOR 
REV. 0 

THE 200 EAST AREA UNCONFINED AQUIFER 258 

B C D E F G H I J I( l 
6S 28 0.030S71988 28 0.02456469 1l 0.1177S8714 23 0.104980906 
66 27 0.0347SS749 27 0.025896661 12 0.128623 702 22 0.107359718 
67 26 0.03113387 26 0.026488861 11 0 .138097841 21 0.090984081 
68 25 0.036016SIS 25 0.026604163 10 0.149144034 20 0.092528487 
69 24 0.041496883 24 0.030694137 9 0.154999942 19 0.11536.1232 
70 23 0.040132561 23 0.03207878 8 0.173281S69 18 0.U18640S3 
71 22 0.0409S7652 22 0.037034749 7 0.18S633225 17 0.11936694 
72 21 0.043026175 21 0.04U21063 6 0.1990003 16 0.125237331 
73 20 0.056477863 20 0.043400601 s 0.202961852 15 0.1302591S6 
74 19 0.OS6926S83 19 0.043002444 4 0.203-48975 14 0.137464896 
75 18 0.064842793 18 0.048986783 3 0.194191396 13 0.14917840S 
76 17 0.068539697 17 0.048964982 2 0.169024576 12 0.161196987 
77 16 0.068394647 16 0.0S1434272 l 0.12S535301 11 0.171760884 
78 lS 0.07717166 15 0.OS6106884 0 0.0668602Sl 10 0.191345041 
79 14 0.08048176 14 0.06l06S156 9 0.200Sl0892 
110 13 0.090826346 13 0.071307975 B 0.209298669 
Bl 12 0.105128491 u 0.072696773 7 0.210015591 
82 11 0.109221127 11 0..083052234 6 0.239308705 
83 10 0.11747305 10 0.086216144 s 0.245288992 
84 9 0.1228S1829 9 0.090065467 4 0.234668S27 
as 8 0.145625075 8 0.101110234 3 0.257133806 
86 7 0.145977125 7 0.105186981 2 0.28SS0546S 
87 6 0.154S9U49 6 0.107463693 1 0.363952774 
88 5 0.152500844 5 0.106976252 0 0.531874881 
89 4 0.156565026 4 0.098598353 
90 3 0.14746784 3 0j]89350977 
91 2 0.118146746 2 0.071350608 
92 1 0.09671649 1 0.050218S96 
93 0 0.09151777S 0 0.02855388 

Figure G-5. Barometric Response Function Coefficients for the LLWMA-2 Wells (cont'd.) 
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N 0 p Q ,R s T u V w X 
5 299-UJ.:14 299-03-37 M!l-£34-10 29t-U4-9 
6 
7 Time LM (hts) Response Time Laa {hrs) Response Time I.a& (lv-s) Response T lme Lag (hrs) Response 
8 95 0.005942428 80 0.011551168 80 0.000881286 85 O.OU362784 

9 94 0.01446939 79 -0.000927967 79 0.003255265 84 0.016618498 

10 93 0.007420565 78 o.00611nn 78 0.005697968 83 O.OU634331 
11 92 0.013941264 77 0.008308086 77 0.004130199 82 0.012065415 

12 91 0.002864418 76 0.009335059 76 0.00421261 81 0.012979398 
13 90 0.002520028 75 0.014485423 75 0.003403933 80 0.020230152 
14 89 0.001748893 74 0.016489611 74 0.004571338 79 0.005446464 

15 88 0.007832656 73 0.013282287 73 0.001187783 78 0.020064154 
16 87 0.004 713551 72 0.00729807 72 0.004733029 77 0.012238005 

17 86 0.008199774 71 0.014463781 71 0.003653596 76 0.015676051 

18 85 0.008082815 70 0.007390n 70 0 .00027757 75 0.01620635 
19 84 0.004269356 69 0.012382498 69 0.0021450117 74 0.014822835 

20 83 0.004693832 68 0.014625708 68 0.005137093 73 0.013859569 
21 82 0.009285 724 67 0.011485645 67 -0.005648998 72 0.013017312 

22 81 0.007519705 66 0.006219889 66 0.000516389 71 0.009431.365 

23 80 0.007464329 65 0.005901483 65 0.004846121 70 0.018839903 
24 79 0.013917757 64 0.009S2174 64 0.007193261 69 0.018547943 

25 78 0.014035405 63 0.00401578 63 0.006088749 68 0.015904938 
26 77 0.011052889 62 0.0112S8092 62 0.008334153 67 0.008380964 

27 76 0.005149485 61 0.007780759 61 0.001554975 66 0.010573161 
28 75 0.005354082 60 0.0097nl73 60 0.00869447 65 0.014340644 
29 74 O.OU250999 59 0.003563007 59 0.00165054 64 0.0160272 

30 73 0.015636264 58 0.011239827 58 0.005047039 63 O.OUSlS534 
31 72 0.013832507 57 0.006410S28 57 0.000303406 62 o.02lSn439 

32 71 0.012348807 56 0.015491708 56 0.00405234 61 0.014080246 
33 70 0.010479834 55 0.014255729 55 0.005636133 60 0.019S98536 
34 69 0.00213358 54 0.011295924 54 0.005261629 59 0.009145368 

35 68 O.OU395411 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 O.OU521308 56 0.0150661 
38 65 O.OU964056 so 0.007097045 so 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 47 0.016764592 47 0.008507045 52 0.021625967 

42 61 0.011653 714 46 0.014419n2 46 0.01247086 51 0.021339374 
43 60 0.017127214 45 0.007605115 45 0.009751672 so 0;0203n581 
44 59 0.01034462 44 0.008066058 44 0.007772242 49 0.01757U27 

45 58 0.020310158 43 0.002312891 43 0.010614911 48 0.018175338 
46 57 0.013306854 42 0.009122662 42 0.010597549 47 0.02S779893 

47 56 0.020978235 41 0.023882132 41 0.008631815 46 0.02109803 
48 55 0.0096155 40 0.018002098 40 0.007182561 45 0.022414498 
49 54 0.022311734 39 0.017238222 39 0.01516267 44 0.025402706 

so 53 O.OU675932 38 0.016120246 38 0.013704492 43 0:021109528 
51 52 0.020902543 37 0.01658867 37 0.010600742 42 0.022245134 
52 51 0.015383131 36 0.012374825 36 0.00567494 41 0.024630577 
53 so 0.017214289 35 0.010625S7 3S 0.010626013 40 0,029075879 
54 49 0.012831154 34 0.014460829 34 0.018046532 39 0.033723575 

55 48 0.02552466 33 0.009678751 33 0.01626551 38 0,029308811 
56 47 0.026265784 32 0.011219251 32 0.018254002 37 0.021953025 

57 46 0.016384063 31 0.015886698 31 0.016659357 36 0;030US064 
58 45 0.024662552 30 0.022715962 30 0.022069974 35 0Jl30080868 
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 0.028868874 27 ·0.027951282' 32 0.04310936 

62 41 0.028207451 26 0.031783138 26 0.029221523' 31 0.038040737 
63 40 0.022523116 25 0.02233S267 2S 0.0297786 30 0.040610119 

64 39 0.027645307 24 0.026566974 24 0.037900687 29 0.049141389 

Figure G-5. Barometric Response Function Coefficients for the LLWMA-2 Wells (cont'd.) 
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65 38 0.02S 7655 71 23 0.036062036 23 0.031920S45 28 0.OS1292314 
66 37 0.02783006 22 0.0339S0104 22 0.031700481 27 0.OS3836793 

67 36 0.03019S552 21 0.0387874-44 21 0.0393S0354 26 0.0S609S204 
68 35 0.037441769 20 0.045149973 20 0 .04190S283 25 0.05208627 
69 34 0.042SOOll67 19 0.045302485 19 0.046775259 24 0.062829633 

70 33 0.034468176 18 0.045947185 18 0.049174374 23 0.070270785 
71 32 0.0375,17392 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 1S 0.050009983 15 0.058726847 20 0.074695704 
74 29 0.047097479 14 0.OS032S746 14 0 .060885792 19 0.085113075 
75, 28 0.OS2S.30U6 13 0.057537663 13 0.070859U5 18 0.080486286 
76 27 0.046919423 12 0.073326938 12 0.079401632 17 0.09311778 

77 26 0.OS2 788817 11 0.070913519 11 0 .086690063 16 0.100628331 
78 25 0.OSSOS9389 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.OS447106 8 0.091712S6S 8 0.096832863 13 0.119326594 
81 22 0.0704321 7 0.098919128 7 0.102834 767 12 0.124296933 

82 21 0.066260532 6 0.1021951S 6 0.09679192 11 0.13618322 
83 20 0.067482206 5 0.10090451 s 0.086894026 10 0.144288398 
84 19 0.074042305 4 0.098256012 4 0.079673918 9 0.1463S2687 

8S 18 0.076213479 3 0.097802409 3 0.05659329 8 0.1S9S41024 
86 17 0.082 769379 2 0.08106289 2 0.017606454 7 0.16021035, 

87 16 0.078438162 1 0.081569313 1 -0.009920642 6 0.17925561 
88 15, 0.087262847 0 0.129596068 0 -0.004177775 5 0.171760443 
89 14 0.08942415, 4 0.167133082 

90 13 0.095751007 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 0.11055,04 73 

95 8 0.124283478 
96 7 0.124295255 

97 6 0.127394825 
98 5, 0.12435,3411 
99 4 0.125987046 
100 3 0.131359053 
101 2 0.132983397 
102 1 o. 132820162 
103 0 0.177640355 

Figure G-5. Barometric Response Function Coefficients for the LLWMA-2 Wells (cont'd.) 
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s 19t-U6-10 299-£26-14 29!Ma-77 2'9-126-79 
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7 Time La1 (hrs) Rtiponse Time Lag (hrs) I~ Time u.o (hrs) Response Time Lal (hrs! R_,,se 
8 240 0.0U729264 3SO 0.004884879 240 0 .014043366 240 0.02032343 
9 239 0.006S2178 349 0.022239956 239 0.021S3808 239 0.032431832 
10 238 0.007291049 34a 0.018931917 238 0.023099102 238 0.034722259 
11 237 0.011347149 347 0.022092446 237 0.0ll536722 237 0.024956658 
u 236 0.021213038 346 0.014139031 236 0.021542162 236 0.038191313 
u 235 0.008-411939 34S 0.014245534 23S 0.01029603 23S 0.0240S6223 
14 234 0.00738633 344 -0.002038091 234 0 .007024 707 234 0.012644358 

1S 233 0.002226238 343 0.009756037 233 0.014433354 233 0.022656765 
16 232 0.022303659 342 0.009225221 232 0.020268012 232 0.032496023 
17 231 0.009415395 341 0.009415666 231 0.016181598 231 0.018567908 
18 210 0.000455872 340 0.01313292 230 0.01802966 230 0.012713545 
19 229 0.014240123 339 0.009894636 229 0.012B01803 229 0.025746769 
20 228 0.016084385 338 0.000368702 228 0.018584078 228 0.025709798 
21 227 0.0143SS038 337 0.017S75172 227 0.015612987 227 0.027418198 
ll 226 0.001002304 336 0.009634421 226 0.008153928 226 0.016659585 
23 225 0.019611032 335 0.007942593 22S 0.019397563 22S 0.030663516 
24 224 0.007S3588 334 0.008805117 224 0.019657244 224 0.025989214 
25 223 0.017729817 333 0.013250859 223 0.017364877 223 0.026261905 
26 222 0.014344785 332 0.014475257 222 0.0U842825 222 0.022696209 
27 221 --0.000147259 331 0.011713884 221 0.017920432 221 0.021696001 
28 220 0.014556732 330 0.016814867 220 0.02203664 220 0.032511101 
29 219 0.019269579 329 0.007940031 219 0.023040665, 219 0.033037038 
30 218 0.013082733 328 0.020890239 218 0.017626623 218 0.029594436 
31 217 0.0144SS028 327 0.012942921 217 0.016700796 217 0.031723751 
32 216 0.008-42796S 326 0.004875857 216 0 .017790278 216 0.02582272 
33 215 0.001672279 32S 0.006874073 21S 0.01285,1199 21S 0.01929796 
34 214 0.010937666 324 0.0115S173 214 0 .018233572 214 0.02541S073 
35 213 0.001501849 323 0.012123643 213 0.017623022 213 0.021092008 
36 2U 0.020358291 322 0.013372558 212 0 .01978S305 212 0.035234467 
37 211 0.014340464 321 0.01546094S 211 0 .019892986 211 0.026976538 
38 210 0.009921282 320 0.013942988 210 0 .01S993064 210 0.01674U46 
39 209 0.011186936 319 0.014293188 209 0 .019936887 209 0.027872632 
40 208 0.022630SOS 318 0.012301057 208 0 .026228777 208 0.044312836 
41 207 ·0.001091306 317 0.010951667 207 0 .020108807 207 0.0188S4955 
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 
44 204 0.009251787 314 0.007421962 204 0.019331175 204 0.02404748 
45 203 0.010855923 313 0.015,952487 203 0.02031414 203 0.027000671 
46 202 0.028071986 312 0.012548002 202 0.023708522 202 0.03732S122 
47 201 0.027998878 311 0.015923994 201 0.020966199 201 0.03SS97031 
48 200 0.006415139 310 0.018430311 200 0.011277773 200 0.019595417 
49 199 0.001194587 l09 0.0135 77926 199 0.017688653 199 0.02153239 
so 198 0.016262335 308 0.019048238 198 0 .019647378 198 0.02716125 
Sl 197 0.004741741 307 0.018244934 197 0.023887016 197 0.027299357 
52 196 0.030794031 306 0.016S01582 196 0.02439«08 196 0.031476565 
53 195 0.006939S16 305 0.013374293 19S 0 .01704656 195 0.02456448 
54 194 0.007417336 304 0.005163078 194 0 .018822088 194 0.020131561 
55 193 0.0U205661 303 0.014657603 193 0.0225,05,646 193 0.030067285, 
56 192 0.013186648 302 0.011273949 192 0.017307331 192 0.034643256 
57 191 0.017707082 301 0.02177U67 191 0.025614753 191 0.031401146 
58 190 0.016840327 300 0.008724548 190 0.027570167 190 0.033621111 
59 189 0.013950266 299 0.004738763 119 0.024771491 189 0.023817517 
60 188 0.02103724 298 0.001852955 188 0.03064125 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 18S 0.00335304 295 0.022567259 185 0.016510974 185 0.03.1325083 
64 184 0.011411313 294 0.01593803 184 0.018310998 184 0.034392582 
65 18l 0.022132205 293 0.011915968 183 0.026220646 183 0.032692445 

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



ECF-200E-12-0086, 
CALCULATIONS IN SUPPORT OF THE LOW PAGE228 OF 

HYDRAULIC GRADIENT EVALUATION STUDY FOR 
REV. 0 

THE 200 EAST AREA UNCONFINED AQUIFER 
258 

B C D E F G H I J K L 
66 182 0.003512486 292 0.0084081 182 0.02357334 182 0.024039694 
67 181 0.020194019 291 0.02102734 181 0.026559092 181 0.033480769 

68 180 0.012431953 290 0.01416733 180 0.018134297 180 0.02to42597 
69 179 0.024157763 289 0.016047959 179 0.02 7173434 179 0.04384679 
70 178 0.008199273 281 0.017998613 178 0.019370773 178 0.022314436 

71 177 0.011463274 2S7 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 0.01392 7836 284 0.013653503 174 0.030333419 174 0.035364699 
75 173 0.008075154 283 0.019228501 173 0.023410224 173 0.029968317 

76 172 -0.001408211 282 0.012890268 172 0.021388528 172 0.02500378 
77 171 0.013 739731 281 0.012690661 171 0.028432255 171 0.037626401 

78 170 0.000918301 280 0.015294579 170 0.019722007 170 0.021373329 
79 169 0.024800208 279 0.021887018 169 0.033301116 169 0.042530727 
80 168 0.017264148 278 0.021093769 168 0.03000599 168 0.043815626 

81 167 0.029650135 277 0.019102264 167 0.029906494 167 0.0408.97426 
82 166 0.005527048 276 0.022854515 166 0 .021321703 166 0.029372715 

113 165 0.00842858 275 0.013157625 165 0 .024167243 165 0.03391681 
84 164 0.000378395 274 0.018032738 164 0.01773268 164 0.0312688 
as 163 0.007267414 273 0.019210212 163 0.025367191 163 0.036955691 

86 162 0.025279182 272 0.01970229 162 0.0275732 162 0.036796119 
87 161 0.009640156 271 0.010491979 161 0.018385677 161 0.028479132 

88 160 0.038238922 270 0.013814532 160 0.03032533 160 0.046546446 
89 159 0.019275469 269 0.014985074 159 0.022057786 159 o.03m9087 
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 0.024724468 153 0.024141704 153 0.034996746 

96 152 0.014726401 262 0.0183956n 152 0.023972185 152 0.036772893 
97 151 0.008817006 261 0.025108793 151 0.027091174 151 0.044902287 

98 150 0.0216 71235 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 0.027040l62 141 0.033245211 141 0.050202095 

108 140 0.009398068 250 0.024462156 140 0.025S24684 140 0.02l57S386 
109 139 0.021693784 249 0.031590705 139 0.031047671 139 0.04182343 
110 138 0.023815291 248 0.027468n& 138 0.028298781 138 0.038572243 

111 137 0.016226298 247 0.030331848 137 0.022509514 137 0.040850406 
112 136 0.022733207 246 0-023725433 136 0.02733821 136 0.043673473 

113 13S 0.019043938 245 0.025761766 135 0.028139856 135 0.044983832 
114 134 0.013210808 244 0.02506441 134 0.028740947 134 0.043423953 
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 
119 129 0.029345253 239 o.0221nl64 129 0.038146 722 129 0.047909597 
120 128 0.01819288 238 0.010743918 128 0.032122066 128 0.039050514 

121 127 0.02665507 237 0.036942013 127 0.029434981 127 0.046951499 
122 126 0.005316277 236 0.032468342 126 0.023759293 126 0.034199664 
123 125 0.02672958 235 0.031713315 125 0.028420278 125 0.040090779 
124 124 0.025544305 234 0.028916363 124 0 .031361027 124 0.044091003 
125 123 0.003824441 233 0.0l0004049 123 0 .031303432 123 0.037317617 

126 122 0.020662778 232 0.035321787 122 0.034701035 122 0.044547815 

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont'd.) 
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127 121 0.005891465 231 0.033117185 121 0 ,029610938 121 0.02922304 
128 120 0.02064 7178 230 0.02426n45 120 0.031415336 120 0,0340U183 

129 119 0.029757209 229 0.027335233 119 0.036448279 119 0.05Ull592. 
130 118 0.02S172699 228 0.029440757 118 0.032729451 118 0.05079437 
131 117 0.022266921 227 0.021216681 117 0.035099135 117 0.045500592 
132 116 0.016872311 226 0.031746111 116 0.033162482 116 0.045315201 
133 115 0.027525873 225 0.027983149 115 0.039341631 115 0.047656392 
134 114 0.027307071 224 0.02875S199 114 0,031356612 114 0.0437n587 
135 113 0.016514868 223 0.026467049 113 0,034359851 U.3 0.043206068 
136 112 0.026298832 222 0.037749232 112 0.039217337 l.U 0.052843067 
137 111 0.016892679 221 0.035199715 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 0.032753813 108 0.038595425 108 0.05873829 
141 107 0.011483497 217 0.0313S9356 107 0.02890689 107 0.038475522 
142 106 0.025859077 216 0.037287026 106 0.036270271 106 0.053416!1!1 
143 105 0.018988222 215 0.036164871 105 0.034877626 105 0.04683420i 
144 104 0.023977534 214 0.039097887 104 0.035296203 104 0.0514255!>5 
145 103 0.028363097 213 0.03249996!i 103 0.033140!>36 l.03 0.045922324 
146 102 0.0338!>141 212 0.02524466!> 102 0.036641259 102 o.OSBm1BB 
147 101 0.031181014 211 0.043370306 101 0.039027686 101 0.057956476 
148 100 0.00763!>2!>1 210 0.036262009 100 0.028032219 100 0.03S763692 
149 99 0.022 338701 209 0.031252767 99 0.03418!>235 99 0.044166562 
150 98 0.022 736121 208 0.040565206 98 0.036604025 98 0.051615745 
151 97 0.006475441 1.07 0.044536236 97 0.029440031 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 2:04 0.041164169 94 0.043830257 94 0.062981721 
155 93 0.012 782163 203 0.036533964 93 0.031838273 93' 0.03960921 
156 92 0.016610624 1.02 0.04178233 92 0.032776134 92 0.048662913 
157 91 0.04113954 1.01 0.04504S123 91 0.035771281 91 0.056175287 
158 90 0.022182486 200 0.039403364 90 0.031914954 90 0.051247986 
159 89 0.040479656 199 0.04247306 89 0.03767192 89 0.059469149 
160 88 0.026 721248 198 0.036727199 88 0.032942261 88 0.047949422 
161 87 0.030015592 197 0.041713406 87 0.037003741 87 0.057847436 
162 86 0.030548909 196 0.042677602 86 0.035798085 86 0.053444558 
163 85 0.012 388692 195 0.046395976 85 0.026829814 BS 0.044021569 
164 84 0.042852237 194 0.04137403S 84 0.043399512 84 0.067426578 
165 83 0.032891826 193 0.050325028 83 0.04079805 83 0.058678463 
166 82 0.026680817 192 0.039394046 82 0.0415!>1471 82 0.052801258 
167 81 0.037092547 191 ,0.039149539 81 0.042063153 81 0.05&341041 
168 80 0.029411628 190 0.04667783 80 0.031036 725 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 0.031325596 77 0.05S008169 
172 76 0.036645714 186 0.04774402 76 0.031118659 76 0.04925557 
173 75 0.025969648 185 0.041450486 75 0 .030385319 75 0,046697468 
174 74 0.042238972 184 0.046195827 74 0.039164473 74 0:062752411 
175 73 0.036971203 183 0.044434395 73 0.03379338 73 0.055078534. 
176 72 0.044829485 182 0.043012918 72 0 .038307735 72 0.060697346 
177 71 0.060231392 181 0.046731257 71 0.039682209 71 0.070281336 
178 70 0.02720836 7 180 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 68 0.061919203 
181 67 0.039173691 177 0.045630959 67 0.038743825 67 0.065029559 
182 66 0.040893159 176 0.0477U923 66 0.037979482 66 0.06166469 
183 65 0.034584849 175 0.04271&94 65 0.036051291 65 0.055418015 
184 64 0.050098588 174 0.0410n45S 64 0.040295978 64 0.064017457 
185 63 0.042365981 173 0.036666155 63 0.03835201 63 0.059714065 
186 62 0.045244963 172 0.035530297 62 0.038770088 62 0.061976903 
187 61 0.051942858 171 0.051321907 61 0.045385S24 61 0.076425667 

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont'd.) 
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B C 0 E F G H I J K L 
188 60 0.052690168 170 0.038667871 60 0.039471467 60 0 .06767306 
189 59 0.046461301 169 0.0484001 59 0.032166394 59 0.061056041 
190 58 0.053199946 168 O.OS884817 58 0.039234268 58 0.062406387 
191 57 0.04793678 167 0.0453U383 57 0.039298574 57 0.05549681 
192 56 0.057000862 166 0.039096558 56 0.047947459 S6 0.067674414 

193 55 0.052779522 165 O.OS0699148 55 0.047451261 55 0.071341476 
194 S4 0.069657435 164 0.048087549 54 0.045381122 S4 0.075351331 
195 53 0.0485318 163 0.043214469 53 0.04040615 53 0.064093399 
196 52 o.04aon1u 162 0.0422S1479 52 0.035379513 52 0.061022636 
197 51 0.050529393 161 0.045387805 51 0.040823869 51 0.062916061 
198 so 0.064589214 160 0.052597587 50 0.043804803 so 0.070865221 
199 49 0.057640304 159 0.04575S336 49 0.043717816 49 0.06827878 
200 48 0.064485802 158 0.045589959 48 0.044318087 48 o.ons9u3!l 
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 0.04219245 45 0.068956769 
204 44 0.068084399 154 0.049648641 44 0.044564517 44 0.06698.1764 
205 43 0.075732047 153 0.051498236 43 0.043683464 43 0.077009141 
206 42 0.066396233 152 0.053521194 42 0.046751986 42 0.074728674 
207 41 0.071198812 151 0.05731518 41 0.044425128 41 0.075171131 
208 40 0.070494331 150 0.056709305 40 0.043886466 40 0.073477942 
209 39 0.066593946 149 0.049961754 39 0.043956933 39 0.073746458 
210 38 0.08644 7096 148 0.044490809 38 0.044214122 38 0.07661377 
211 37 0.093617958 147 0.054444393 37 0.046916068 37 0.086929264 
212 36 0.0655,21281 146 0.051126454 36 0.039467876 36 0.069859603 

213 35 0.067500772 145 0.046258787 35 0.044776497 35 0.066830536 
214 34 0.092271826 144 0.043486584 34 0.038794 788 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 0.0818S61S 140 0.05925,7737 30 0.035,252064 30 0.067292817 
219 29 0.10348494 139 O.OS42nl9 29 0.045209844 29 0.090947484 
220 28 0.078696318 138 0.05215618 28 0.04548SS25 28 0.072897678 
221 27 0.093598025 137 0.045844396 27 0.041244337 21 0.070933431 
222 26 0.104038885 136 0.048858452 26 0.042713894 26 0.079321746 
223 25 0.083580635 135 0.054028315 2S 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 0.037362388 23 0.072269643 
226 22 0.099985047 132 0.0623023&5 22 0.038523979 22 0.071051082 
227 21 0.097682082 131 0.049615928 21 0.031142S01 21 0.07S332497 

228 20 0.096569217 130 o.058660nl 20 0.035709716 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 0.08S607891 126 0.063830455 16 0.036489772 16 0.058094497 
233 15 0.110549273 125 0.054944547 1S 0.040064729 15 0.069138989 
234 14 0.090821994 124 0.065961S28 14 0.036709771 14 0.058865318 
235 13 0.080433718 123 0.059484811 13 0.031608231 13 0.051Ul3458 
236 12 0.098278305 122 0.051931758 12 0.03244Sl39 u 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 0.08063418S 119 0.052834972 9 0.033S28015 9 0.045971)826 

240 8 0.076585Sll 118 0.059728805 8 0.030315163 8 0.0477585 79 
241 7 0.07483265 7 117 0.05602S134 1 0.032727747 7 0.045139029 
242 6 0.069755886 116 0.05420112 6 0.02447064 6 0.023572679 

243 5 0.090322223 115 0.056493604 s 0.036234533 s 0.049222881 
244 4 0.096821295 114 0.053014206 4 0.03360678 4 0.046126544 

24S 3 0.094678978 113 0.064083698 3 0.029876719 3 0.0501918 
246 2 0.105 734962 112 0.06786298 2 0.039973376 2 0.058569594 
247 1 0.100101705 111 0.060048922 l 0.039314118 1 0.05S134464 

248 0 0.249082778 110 0.058818841 0 0.12007-4695 0 0.236215884 

Figure G-6. Barometric Response Function Coefficients for the LERF Wells (cont'd.) 
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249 109 o.OS98981n 
2511 108 0.056466346 

251 107 0.067945121 
252 106 0.064114087 
253 105 0.063430808 
254 104 0.064358Sl3 

255 103 0.063701921 

25' 102 0.056211118 
257 101 0.063239358 

258 100 0.075284813 

259 99 0.079686655 

260 98 0.068612461 

261 97 0.063323339 
262 96 0.063008327 

263 95 0.071273018 

264 94 0.075708844 

265 93 0.072074833 

266 92 0.059320042 
267 91 0.071364159 

268 90 0.063900996 

269 89 0.067075411 

210 88 0.067550753 

271 87 0.069390631 

2n 86 0.069261146 

273 85 0.065084109 

274 84 0.074653327 

275 83 0.06758nl3 

276 82 0.073289366 
277 81 0.073192844 
278 80 0.070600298 

219 19 0.071382293 

280 78 0.07474527 

281 77 0.074025448 

282 76 0.069968023 

283 75 0.067376163 

284 74 0.0n809749 

285 73 0.0120682n 

286 n 0.080618339 

287 71 o.0760078n 

288 10 0.06621163 

289 69 0.073S34127 
2911 68 0.074775958 

291 67 0.063560905 
292 66 0.07212n92 
293 65 0.077377102 

294 64 0.078279698 

295 63 0.073390058 
296 62 0.07451149 
297 61 0.076879738 
2911 60 0.071868518 

299 59 0.077468836 

30II 58 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.) 



ECF-200E-12-0086, CALCULATIONS IN SUPPORT OF THE LOW 
PAGE232 OF HYDRAULIC GRADIENT EVALUATION STUDY FOR 

REV. 0 
THE 200 EAST AREA UNCONFINED AQUIFER 

258 

B C D E F G H I J K L 
3W 48 O.OII0663868 
311 •1 0.079951.054 
312 "6 0.071779228 
313 •5 0.076362 .. 93 
31 .. .... o.on252755 
315 0 0.07lOU3SS 
316 •2 0.06810539 
317 • 1 0.0n605996 
318 40 0.On297109 
319 39 0.070 97523 
320 38 0.077677922 
321 37 0.0752751"7 
322 36 0.07977"663 
323 35 o.06n67168 
32 .. 3" 0.0657777 .... 
325, 33 0.068691621 
326 32 0.06785218 
327 31 0.0712CM-104 
328 lO 0.077190077 
329 29 0.063"92902 
33Cl 28 0.06492283" 
331 27 0.069184504 
332 26 0.071973652 
333 25 0.06500957 
33" 2" 0.067700908 
335, 23 0.0681781n 
336 22 0.064927008 
337 21 0.0569S783S 
338 20 0.060259889 
339 19 0.06881"71 
3"0 18 0.061692987 
3"1 17 o.05686n 
3"2 16 0.056166756 
3"3 1S 0.0 .. 091117 
3" 1• 0.05266165 
3"5, 13 0.0515667•5 
3,46 12 0.OC6181541 
3"7 11 0.050851665, 
348 10 0.045487195 
3"9 9 0.048828552 
350 8 0.0535"027 
351 7 0.038896465 
352 6 0.0l0299S3 
353 5 0.0392013-M 
35,4 .. 0.0.-0770652 
355, 3 0.020205,618 
356 2 0.020152962 
357 1 0.0293"3802 
35,8 0 0.04602SM1 

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

Appendix H 

Spreadsheet Calculations - Estimate of Error 
in the Manual Hydraulic Head Measurements 

PAGE 233 OF 
258 

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 LL WMA-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 25th and 
75th percentiles of the differences are calculated in cells G9 and G 10, respectively, and the difference 
between them (the IQR) is in cell G 11. 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 25th percentile less 1.5 times the 
IQR, or if it is greater than the 75th 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 LL WMA-1, 
and Figure H-3 shows the full spreadsheet for LL WMA-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, HIS, and Hl6. 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 LL WMA-1 and LL WMA-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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A B C D E f G H 

1 Enwhtlmallan 
2 
3 

=ROUND(l.6S•STDEV(E9:E14,E16:E21,E23:E28,E30:E35,E44:E49,ES1:E 
56,ES8:E63,E65:E70,E72:ETT,E79:E84,E86:E91,E93:E98,E100:E105,E10 

4 final error estimate IIN' LLWMA-1 (1.65 • standard deviation): 7:E112,E114:E119,EU1:E126,E128:E133,E135:El40,El42:El47),3) m 
s 
6 Outliers In red 
7 

Hydraulic Head (m NAVD88) 

WelN.lme Date/Time (PST) New RP, Gyro Corrected, & BP Difference from Mean (ml Potential Outlier Identification by IQR Method 
Adjusted 

8 
9 299-£28-27 =09-AVERAGE(D9:D14) =IF(OR(E9<G9-1.S•Gll,E9>G10+ 1.5 "Gll), "Potential Outlief", -: =PERCEN11LE(E9:E14,0.25) 25th Percentile 

10 299-E32-5 =D10-AVERAGE(D9:D14) =IF(OR(ElO<G9-1.S'Gll,ElO>GlO+l.5'Gll),"Potenlial Oudier",- : =PERCENTILE(E9:E14,0.75) 75th Percentile 

11 299-E32-6 =Dll-AVERAGE(D9:D14) =lf(OR(Ell<G9-1.S'Gll,Ell>G10+1.S'Gll),"Potential Outlier",••: =Gl().(j9 IQR 

12 299-£32-8 =D12-AVERAGE(D9:D14) =IF(OR(El2<G9-l .5 'Gll,EU>GlO+ 1.5 'Gll), "Potential Oudier", -: 

13 299-£33-28 =D13-AVERAGE(D9:D14) =IF(OR(El3<G9-l.S'Gll,El3>G10+1.5'Gll),"Potential Oudier",-: 

14 299-E33-34 =014-AVERAGE(D9:D14) =IF(OR(E14<G9-1.S •GU,E14>G 10+ 1.5 •GU), "Potential Outlier",••: 

Figure H-1. Spreadsheet for Estimating the Error in the Measured Hydraulic Heads for LLWMA-1 with Formulas Displayed 
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A B C D E 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 
1 

Hydraulic Head 
Potential 

(m NAVD88) Difference 
Outlier 

Well Name Date/Time (PST) NewRP, Gyro from Mean 
Identification by 

Corrected, & BP (m) 
IQRMethod 

8 Adjusted 
9 299-E28-27 1/12/09 10:33 121.943 0.0011667 -0.00158 25th Percentile 
10 299-E32-5 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-E32-8 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-E28-27 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-E32-6 2/23/09 11:25 121.921 ·0.001833 0.00425 IQR 
19 299-E32-8 2/23/0911:34 121.927 0.0041667 
20 299-E33-28 2/23/09 11:10 121.924 0.0011667 
21 299-E33-34 2/23/09 10:55 121.926 0.0031667 
22 
23 299-E28-27 3/24/09 7:33 121.913 -0.003 Potential Outlier -0.00075 25th Percentile 
24 299-E32-5 3/24/09 7:06 121.916 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-E33-28 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-E28-27 4/13/09 9:01 121.924 0.005 -0.00275 25th Percentile 
31 299-E32-5 4/13/09 7:48 121.913 -0.006 0.004 75th Percentile 
32 299-E32-6 4/13/09 7:56 121.916 -0.003 0.00675 IQR 
33 299-E32-8 4/13/09 8:05 121.924 0.005 
34 299-E33-28 4/13/09 9:07 121.92 0.001 
35 299-E33-34 4/13/09 8:11 121.917 -0.002 
36 
37 299-E28-27 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-E32-6 5/28/09 8:30 121.925 . 0.01 0.00425 IQR 
40 299-E32-8 5/28/09 8:20 121.85 -0.065 Potential Outlier 
41 299-E33-28 5/28/09 7:52 121.931 0.016 
42 299-E33-34 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 
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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-E32-8 7/17/099:31 121.969 0.002 
48 299-E33-28 7/17/09 10:04 Ul.974 0.007 
49 299-E33-34 7/17/09 7:29 121.969 0.002 
so 
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 Ul.919 -0.002833 -0.00283 25th Percentile 
59 299-E32-5 10/27/09 8:26 Ul.917 -0.004833 0.001417 75th Percentile 
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 11/12/09 9:37 121.912 -0.003667 0.003 IQR 

68 299-E32-8 11/12/09 9:41 121.918 0.0023333 
69 299·E33-28 11/12/0910:12 121.916 0.0003333 
70 299-E33-34 11/12/09 9:45 121.914 ·0.001667 
71 
72 299-E28-27 1/21/10 9:37 121.88 0 -0.001 25th Percentile 
73 299-E32-5 1/21/10 8:43 121.878 -0.002 0.00075 75th Percentile 
74 299-E32-6 1/21/10 8:51 121.879 -0.001 0.00175 IQR 

75 299·E32·8 1/21/10 9:13 121.883 0.003 
76 299-E33-28 1/21/10 9:28 121.881 0.001 
77 299-E33·34 1/21/10 9:22 121.879 -0.001 
78 
79 299-E28-27 5/23/10 8:48 121.846 -0.000333 -0.00183 25th Percentile 
80 299-E32-5 5/23/10 8:13 121.844 -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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86 299-E28-27 6/30/10 13:40 121.858 0.0056667 -0.00233 25th Percentile 

87 299-E32-5 6/30/10 12:26 121.853 0.0006667 0.002917 75th Percentile 
88 299-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 /13/10 9:19 121.853 ·0.000167 -0.00392 25th Percentile 
94 299-E32-5 7/13/1010:36 121.85 -0.003167 -0.00042 75th Percentile 

95 299-E32-6 7/13/10 10:41 121.849 -0.00416 7 0.0035 IQR 

96 299-E32-8 7 /13/10 10:46 121.852 -0.001167 
97 299-E33-28 7/ 13/10 9:14 121.868 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 9/15/10 9:45 121.836 -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 1/4/1110:51 121.85 0.0008333 -0.00117 25th Percentile 
108 299-E32-5 1/4/1110:38 121.847 -0.002167 0.000833 75th Percentile 
109 299-E32-6 1/ 4/1110:32 121.848 -0.001167 0.002 IQR 

110 299-E32-8 1/4/1110:25 121.85 0.0008333 
111 299-E33-28 1/4/1110:45 121.848 -0.001167 

112 299-E33-34 1/4/1110:20 121.852 0.0028333 
113 
114 299-E28-27 2/ 11/119:23 121.829 0.0001667 -0.00208 25th Percentile 

115 299-E32-5 2/11/118:42 121.826 -0.002833 0.001667 75th Percentile 
116 299-E32-6 2/11/118:53 121.829 0.0001667 0.00375 IQR 
117 299-E32-8 2/11/11 9:01 121.826 -0.002833 

118 299-E33-28 2/11/11 9:15 121.831 0.0021667 
119 299-E33-34 2/11/119:08 121.832 0.0031667 
120 
121 299-E28-27 3/21/1110:20 121.824 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 3/21/119:56 121.814 -0.005833 Potential Outlier 0.00225 IQR 

124 299-E32-8 3/21/1110:00 121.82 0.0001667 
125 299-E33-28 3/21/1110:25 121.822 0.0021667 
126 299-E33-34 3/21/1110:04 121.819 -0.000833 

127 

Figure H-2. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-1 (cont'd.) 
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A B C D E F G H 
128 299-E28-27 4/25/1112:16 121.812 -0.001167 -0.00092 25th Percentile 
129 299-E32-5 4/25/1112:42 121.813 -0.000167 0.000583 75th Percentile 
130 299-E32-6 4/25/1112:36 121.813 -0.000167 0.0015 IQR 
131 299-E32-8 4/25/11 12:28 121.814 0.0008333 
132 299-E33-28 4/25/1112:11 121.812 -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 5/25/11 8:45 121.811 0.0005 0.OOU5 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 5/25/11 8:29 121.812 0.0015 
141 
142 299-E28-27 6/20/1111:12 121.812 -0.001 -0.0025 25th Percentile 
143 299-E32-5 6/20/1111:58 121.817 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 6/20/1111:07 121.813 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.) 
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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 NAVD88) Difference Potential Outlier 

Well Name Date/Time (PST) NewRP,Gyro from Mean Identification by 

Corrected, & (m) IQR Method 
8 BP Adjusted 
9 299-E27-17 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 9:05 121.932 -0.040125 Potential Outlier 0.003375 25th Percentile 
19 299-E27-18 6/29/09 9:34 121.98 0.007875 0.007125 75th Percentile 
20 299-E27·8 6/29/09 8:47 121.977 0.004875 0.00375 IQR 
21 299-E27-9 6/29/09 8:39 121.979 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 10:02 121.978 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 IQR 
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 IQR 
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 
41 299-E33-37 · 8/6/0912:30 121.99 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 

Figure H-3. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-2 
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A 8 C 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-E27-8 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 
51 299-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 IQR 
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.llE-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 9:44 121.918 0.00025 0.00225 IQR 
66 299-E27-9 11/ 12/09 9:39 121.918 0.00025 
67 299-E33-14 11/12/09 10:17 121.917 -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 1/4/109:48 121.9 -0.10775 0.0035 IQR 
75 299-E27-9 1/4/109:44 121.903 -0.10475 
76 299·E33·14 1/4/108:10 121.898 -0.10975 
77 299-E33-37 1/4/109:58 121.902 -0.10575 
78 299·E34-10 1/4/10 10:09 121.903 -0.10475 
79 299·E34-9 1/4/ 10 10:13 121.898 -0.10975 
80 
81 299-E27-17 1/20/ 10 12:32 121.889 -0.006375 Potential Outlier -0.00138 25th Percentile 
82 299-E27-18 1/20/1012:47 121.895 -0.000375 0.001875 75th Percentile 
83 299-E27-8 1/1.0/10 12:25 121.894 -0.001375 0.00325 IQR 
84 299-E27·9 1/20/10 12:17 121.901 0.005625 
85 299-E33-14 1/1.0/10 13:12 121.895 -0.000375 

86 299-E33-37 1/20/10 12:53 121.894 -0.001375 
87 299-E34-10 1/1.0/10 12:40 121.898 0.002625 

88 299-E34·9 1/20/10 13:03 121.897 0.001625 
89 

Figure H-3. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-2 (cont'd.) 
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90 299·E27-17 2/18/10 10:10 121.872 -0.132375 Potential Outlier -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 IQR 
93 299-E27-9 2/18/10 9:29 122.883 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 Outlier 

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 Percentile 

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 5/23/10 7:29 121.868 0.39875 
114 299-E34•10 5/23/10 7:21 121.87 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 6/30/10 9:52 121.871 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 Outlier -0.00012 25th Percentile 

127 299-E27-18 7/13/1010:39 121.871 0.003625 0.003625 75th Percentile 
128 299-E27-8 7 /13/10 10:51 121.869 0.001625 0.00375 IQR 
129 299•E27-9 7 /13/10 10:58 121.869 0.001625 
130 299·E33-14 7/13/1010:16 121.862 -0.005375 
131 299·E33-37 7 /13/10 10:32 121.871 0.003625 
132 299-E34-10 7/13/1011:11 121.871 0.003625 

133 299-E34-9 7 /13/10 10:25 121.869 0.001625 
134 

Figure H-3. Estimate of the Error in the Measured Hydraulic Heads for lLWMA-2 (cont'd.) 
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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 (QR 

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-E33-37 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 9/17/10 7:38 121.863 0.001 0.005 IQR 
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 1/4/1111:31 121.862 -0.000375 -0.00162 25th Percentile 
154 299-E27-18 1/4/1111:47 121.866 0.003625 0.002125 75th Percentile 
155 299-E27-8 1/4/1111:19 121.866 0.003625 0.00375 (QR 

156 299-E27-9 1/4/1111:01 121.861 -0.001375 
157 299-E33-14 1/4/1112:04 121.857 -0.005375 
158 299·E33-37 1/4/1111:56 121.863 0.000625 
159 299·E34-10 1/4/1111:39 121.864 0.001625 
160 299-E34-9 1/4/1112:13 121.86 -0.002375 
161 
162 299-E27-17 2/11/11 9:28 121.84 -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 2/11/11 9:36 121.841 -0.008625 0.0095 IQR 

165 299-E27-9 2/11/1110:00 121.883 0.033375 Potential Outlier 
166 299-E33-14 2/11/11 8:4 7 121.839 -0.010625 
167 299-E33-37 2/11/11 8:36 121.851 0.001375 
168 299-E34· 10 2/11/11 9:23 121.845 -0.004625 
169 299-E34-9 2/11/118:56 121.848 -0.001625 
170 
171 299-E27-17 3/21/119:07 121.824 -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 IQR 
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 3/21/119:19 121.833 0.003 
177 299·E34-10 3/21/11 9:11 121.834 0.004 
178 299-E34-9 3/21/11 9:23 121.83 0 
179 

Figure H-3. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-2 (cont'd.) 
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180 299-E27-17 5/25/1110:36 121.821 0.001 -0.002 25th Percentile 
181 299-E27-18 5/25/1110:58 121.822 0.002 0.00125 75th Percentile 
182 299-E27-8 5/25/1110:29 121.818 -0.002 0.00325 IQR 

183 299-E27-9 5/25/1110:18 121.821 0.001 
184 299-E33-14 5/25/1111:09 121.817 -0.003 

185 299-E33-37 5/25/11 10:52 121.822 0.002 
186 299-E34-10 5/25/1110:46 121.821 0.001 

187 299-E34•9 5/25/1111:04 121.818 -0.002 
188 
189 299-E27-17 7/14/119:58 121.806 -0.006125 -0.00137 25th Percentile 
190 299-E27-18 7/14/1110:20 121.815 0.002875 0.002125 75th Percentile 
191 299-E27-8 7/14/119:52 121.813 0.00087 5 0.0035 IQR 
192 299-E27-9 7/14/119:41 121.812 -0.000125 
193 299-E33-14 7/14/1111:15 121.807 -0 .005125 
194 299-E33-37 7/14/1110:15 121.816 0.003875 

195 299-E34· 10 7/14/1110:04 121.814 0.001875 

196 299-E34·9 7/14/1110:09 121.814 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 8/15/1110:06 121.824 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 8/15/1110:29 121.818 -0.001875 
203 299-E33-37 8/15/1110:00 121.823 0.003125 
204 299-E34-10 8/15/11 9:45 121.825 0 .005125 
205 299-E34·9 8/15/1110:21 121.823 0.003125 

206 
207 299-E27-17 9/26/11 9:11 121.818 -0.010375 Potential Outlier 0.000125 25th Percentile 
208 299-E27-18 9/26/11 9:31 121.832 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 9/26/119:02 121.829 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 9/26/11 9:17 121.83 0.001625 
214 299-E34-9 9/26/11 9:25 121.83 0.001625 
215 
216 299-E27·17 11/30/1110:17 121.813 -0.020375 Potential Outlier 0.000625 25th Percentile 
217 299-E27-18 11/30/1110:30 121.839 0.005625 0.004125 75th Percentile 
218 299-E27·8 11/30/1110: 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 11/30/1110:41 121.835 0.001625 
221 299-E33-37 11/30/1110:26 121.839 0.005625 
222 299-E34-10 11/30/11 10:22 121.836 0.002625 
223 299-E34-9 11/30/1110:36 121.837 0.003625 
224 

Figure H-3. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-2 (cont'd.) 
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225 299-E27-17 12/29/1110:46 121.816 -0.01625 Potential Outlier -0.00025 25th Percentile 
226 299-E27-18 12/29/1111:18 121.837 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 12/29/1113:33 121.836 0.00375 
230 299-E33-37 12/29/1111:05 121.836 0.00375 
231 299-E34-10 12/29/1110:52 121.836 0.00375 
232 299-E34·9 12/29/1110:57 Ul.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 9:01 121.91 0.06225 Potential Outlier 
238 299-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 11 :OS 121.817 -0.003 0.00525 IQR 
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 IQR 
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 6/14/1213:03 Ul.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 IQR 
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 

Figure H-3. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-2 (cont'd.) 
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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 Percent ile 
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 9/11/12 8:28 121.803 -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 

Figure H-3. Estimate of the Error in the Measured Hydraulic Heads for LLWMA-2 (cont'd.} 
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A B C D E F G H I 

1-Esllnlllllall 
2 
3 

-IIOUND(l.65"5Tl>EV{F9:F19,F21:F31.F33:F43,F69:F79,F81:F91.F105 

4 Final tmirestinme for IDF/PUREX (1.65 • St.lnd•nl dtviationl :fll5,Fll7:Fl27,Fl41:Fl51.F153:fl63,Fl65:Fl75,F261:F271),3) m 

5 
6 0udlers In red 
7 

Menur..i 
Hydrulc Had (m 

_,Name Dat./flme(PST 
NAYDII) 

PredicNd tt,draulic IIHd (m IMVDIII Differwnm(m) "-IIIOudlerkanliflcatlon bf KIii--RP,Grl'D 
CorrKtacl,&IP 

8 -- -ROUND(H14+H15*V1.00KUP1119,Wellsl$8$6:$0$16,4)+ 

9 299•E17-18 Hl6°VI.OOKUP{B9,Wtlls1$8$6:$0$16,5).3) -D9-E9 -tF(OR,-.1.S"Hll,F!l>HlO+ 1.5"Hl1), "Poleralal Outlitr", - 1 -PERC£Nlll£CF9:F19,0.25) 25th Perontilo 
•ROUND(H14+H15°VlOOKUP1810,Wtlsl$8$6:$0$16,4] 

10 299-E17-21 +Hl6"VI.OOKUP(810,Wellsl$8$6:$0$16,5),3) -010-El0 -tF{OR(F10<H9•1.5°Hl1.F10>H10+ 1.5°HU), "Potential Dutfier". ""l -PERCEN111£(F9:F19,0.75) 15th-
•R0UND(Hl4oH15°V1.00KUP1811.Welsl$8$6:$0$16,4] 

11 299-E17·22 +H16"VI.OOKUP(B11.Welsl$8$6:$0$16,5).3) -011-Ell -tF{OR(Fll<H9· l.5°Hl1.Fll>HlO+ l.5°HU), "Potential Dutfier", "") -H10-H9 KIii 
•IIOUND(H14+H15°VlOOIWP1Bl2.Wthl$8$6:$0$16,4] 

12 299-El7•23 +H16"YLOOICUP(lll2.Wthl$8$6:$0$16,5],3) =D12·E12 -tF(OR(F12<H!l-1.5°H11.FlZ>HlO+l.5°Hll), "Potential OUtlitr", ""l 
•ROUND(Hl4+H15"VI.OOICUP1Bl3,Welsl$8$6:$0$16,4] 

13 299-El7·25 +H16"YI.OOKUP(lll3,Wellsl$8$6:$0$16,5),3] •D13-EU -tF{OR(F13<H9·1.5°H11.Fl3>1tlO+l.5°Hll), "Potential OUlli..,-,••1 
--Cot/lldfflts: •ROUND(H14+H15°VlOOIWP11114,Welsl$8$6:$0$16,4) 

14 299..£24-16 +H16"VI.OOKUP(Bl4,Wellsl$8$6:$0$16,5).3) •D14-£14 -tF{OR(F14<H9·1.5°Hl1.Fl-10+1.5°H11),"Potential <>utlitr",""l bO 
•ROUNDIH14+H15"VI.OOICUP11115,Welsl_:..,.,16,4J 

15 299..£24-18 +H16"VI.OOKUP(B15,Wellsl$8$6:$0$16.5l.3l -015-£15 -tF{OR(FlS<H9·1.5°Hl 1.F15>HlO+l.5°Hlll, "Potential Duffie<","") bl 
•ROUNO(H14+Hl5°VlOOIWP1816,Wth1$8$6:$0$16,4] 

16 299..£24-21 +Hl6"Wl0KUP(lll6,Welsl$8$6:$0$16.Sl.3l -016-£16 -tF(OR(F16<H9·1.5°H11.Fl6>H10+1.5°Hlll,"Patential0utlier",""l b2 
•IIOUND(Hl4+Hl5"VI.OOICUP1817,Wthl$8$6:$0$16,4) 

17 299-£24-24 +H16"VI.OOICUP1B17,Welsl$8$6:$0$16.Sl.31 -017-£17 -tF(OR(Fl7<H!l-l.5°Hll.Fl~10+1.5°Hll), - Clulliet","") 
•ROUND(H14+Hl5"VI.OOICUP1818,Wthl$8$6:$0$16,4) 

111 299-£25-36 +H16"Wl0KUP(llla,Welsl$8$6:$0$16.Sl.31 -018-ElB -tF{Oll(Fll<H!l-l.5°Hll.Fll>H10+1.5°Hll),"-Dutlitt","") 

•ROUND(Hl4+Hl5"VI.OOICUP11119,Welsl$8$6:$0$16,4) 
19 lil9-37-47A +Hlli"V\.OOKUP(Bl9,Welsl$8$6:$0$16.Sl.31 -019-£19 -tF{OR(Fl9<H!l-1.5"H11.Fl9>HlO+l.5°Hll),"-Clulliet","") 

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 

PAGE 247OF HYDRAULIC GRADIENT EVALUATION STUDY FOR 
REV. 0 

THE 200 EAST AREA UNCONFINED AQUIFER 258 

A B C D E F G H I 
1 Error Estimation 
2 
3 
4 Ernw estimate for IDF /PUREX (1.65 • standard deviation): 0.019 m 
5 
6 Outliers in red 
7 

Measured Hydraulic 
Head (m NAYD88} Predicted 

Difference 
Potential Outlier 

Well Name Date/Time (PST) NewRP,Gyro Hydraulic Head 
(m) 

Identification by 
Corrected, & BP (mNAY088) IQRMethod 

8 
Adjusted 

9 299-E17-18 6/16/08 9:13 121.958 121.972 -0.014 Potential Outlier -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 IQR 
12 299-E17-23 6/16/08 9:00 121.979 121.981 -0.002 
13 299-E17-25 6/16/08 8:48 121.985 121.984 0.001 Regression Coefficients: 

14 299-E24-16 6/16/08 9:35 121.993 121.971 0.022 Potential Outlier 131.7451048 bO 
15 299-E24-18 6/16/08 10:50 121.968 121.976 -0.008 Potential Outlier -l.48024E-05 bl 
16 299-E24-21 6/16/08 11:07 121.975 121.974 0.001 ·932179E-06 b2 
17 299-E24-24 6/16/0810:27 121.989 121.983 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 8:03 121.943 121.951 -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 IQR 
24 299-E17-23 8/1/08 7:40 121.951 121.953 -0.002 
25 299-E17-25 8/1/08 7:21 121.975 121.955 0.020 Regression Coefficients: 
26 299-E24-16 8/1/088:37 121.991 121.957 0.034 Potential Outlier 127.2344128 bO 
27 299-E24-18 8/1/088:52 121.954 121.962 -0.008 -l.2419E-05 bl 
28 299-E24-21 8/1/088:47 121.971 121.965 0.006 1.37585E-05 b2 
29 299-E24-24 8/1/08 9:08 121.965 121.967 -0.002 
30 299-E25-36 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 9:03 121.941 121.949 -0.008 -0.002 25th Percentile 
34 299-E17-21 8/29/08 7:36 121.979 121.973 0.006 0.005 75th Percentile 
35 299-E17-22 8/29/08 9:10 121.957 121.954 0.003 0.007 IQR 
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 CM[ficients: 
38 299-E24-16 8/29/08 8:55 121.98 121.948 0.032 Potential Outlier 135.2166747 bO 
39 299-E24-18 8/29/08 8:39 121.946 121.955 -0.009 -2.06457E-05 bl 
40 299-E24-21 8/29/08 8:30 121.957 121.953 0.004 -l.03139E-05 b2 
41 299-E24-24 8/29/08 9:25 121.964 121.965 -0.001 
42 299-E25-36 8/29/08 8:21 121.945 121.939 0.006 
43 699-37-47A 8/29/08 8:13 121.944 121.943 0.001 
44 

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX 
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45 299-E17· 18 9/10/08 9:27 121.937 IVALUEI #VALUE! IVAWEI #VALUE! 25th Percentile 

46 299-E17·21 9/10/08 9:01 122.154 IVALUEI #VALUE! #VALUE! #VALUE! 75th Percentile 
47 299-El7·22 9/10/08 9:25 121.966 IVALUEI #VALUE! IVAWEI #VALUE! IQR 

48 299-El7-23 9/10/08 9:18 121.952 #VALUE! #VALUE! #VALUE! 
49 299-£17-25 9/10/08 9:11 121.963 IVALUEI #VALUE! IVAWEI Regrrmion Coefficients: 
50 299-£24-16 9/10/08 9:46 121.959 #VALUE! #VALUE! IVAWEI No valid result bO 
51 299-£24-18 9/10/0B 10:34 121.946 IVALUEI #VALUE! #VALUE! No valid result bl 

52 299-£24-21 9/10/08 10:50 121.96 IVALUEI #VALUE! IVAWEI No valid result b2 
53 299-£24-24 9/10/0B 10:22 121.955 IVALUEI #VALUE! IVAWEI 

54 299-E25-36 9/10/08 10:07 121.944 IVALUEI #VALUE! IVAWEI 

55 699-37-47A 9/10/08 9:58 121.946 #VALUE! #VALUE! IVAWEI 

56 
57 299-El7-18 10/23/08 13:58 121.947 121.955 -0.008 -0.001 25th Percentile 

58 299-El7·21 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 IQR 

60 299-E17-23 10/23/08 14:05 122.079 121.967 0.112 Potential Outlier 

61 299-El7·25 10/23/08 13:05 121.97 121.971 -0.001 Regression Coefficients: 
62 299-£24-16 10/23/08 13:47 121.978 121.951 0.027 Potential Outlier 135.387274 bO 
63 299-£24-18 10/23/0813:22 121.949 121.958 -0.009 · 1.97236E-05 bl 

64 299-E24-21 10/23/08 13:32 121.958 121.955 0.003 -1.54637E-OS b2 
65 299-E24-24 10/23/08 13:25 121.967 121.968 -0.001 

66 299-£25-36 10/23/0814:17 121.948 121.942 0.006 
67 699-37-47A 10/23/08 14:12 121.95 121.949 0.001 
68 
69 299-£17-18 11/26/08 10:25 121.937 121.945 -0.008 -0.0015 25th Percentile 

70 299-El7-21 11/26/08 8:56 121.955 121.957 -0.002 0.006 75th Percentile 

11 299-E17-22 11/26/08 10:32 121.951 121.947 0.004 0.0075 IQR 

72 299-£17-23 11/26/08 9:24 121.941 121.951 -0.010 
73 299-£17-25 11/26/08 9:08 121.964 121.953 0.011 Regression Coefficients: 
74 299-£24-16 11/26/0810:15 121.982 121.944 0.038 Potential Outlier 128.5705601 bO 
75 299-£24-18 11/26/08 9:48 121.946 121.947 -0.001 -9.9181E-06 bl 
76 299-£24-21 11/26/08 9:55 121.954 121.946 0.008 ~ .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 10:50 121.938 121.939 -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-£17-21 12/22/08 12:54 121.946 121.948 -0.002 0.007 75th Percentile 
83 Z99-El7·22 12/22/08 12:36 121.94 121.938 0.002 0.009 IQR 

84 Z99-El7-23 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 Reflrr!SSion Coefficients: 
86 299-EZ4-16 12/22/08 12:21 121.97 121.936 0.034 Potential Outlier 130.6682952 bO 
87 299-E24-18 12/22/08 12:05 121.93 121.943 -0.013 -1.647l4E-OS bl 
88 299-£24-21 12/22/08 12:08 121.942 121.944 -0.002 S.46708E-06 b2 

89 299-£24-24 12/22/08 12:00 121.954 121.95 0.004 
90 299-EZS-36 12/22/08 13:Zl 121.93 121.931 -0.001 

91 699-37-47A 12/22/08 13:26 121.927 121.924 0.003 

92 

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.) 
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93 299-El7-1B 1/26/'810:27 121.911 #VALUE! #VALUE! IVALUEI IVALUEI 25th Pen:entile 
94 299-E17-21 1/26/'8 9:29 121.937 #VAWEI #VALUEI IVAWEI IVAWEI 15th Pen:entile 
95 299-El7-22 1/26/'8 10:21 121.934 #VAWEI #VALUE! IVAWEI IVAWEI IQR 

96 299-E17-23 1/26/'8 9:41 121.917 #VAWEI #VALUE! IVALUEI 
97 299-E17-25 1/26/(YIJ 9:34 121.935 #VAWEI #VALUE! IVAWEI Regression Coefficients: 
98 299-E24-16 1/26/'8 10:14 121.935 #VALUE! #VALUE! IVAWEI No valid result bO 
99 299-E24-18 1/26/(YIJ 9:54 121.914 #VAWEI #VALUE! IVAWEI No valid result bl 
100 299-E24-21 1/26/(YIJ 9:59 121.931 #VAWEI #VALUE! IVALUEI No valid result b2 
101 299-E24-24 1/26/'8 10:06 121.929 #VALUE! IVALUEI IVAWEI 
102 299-EZS-36 1/26/00 10:34 121.918 IVAWEI IVALUEI IVAWEI 
103 699-37-47A 1/26/00 10:39 121.919 #VAWEI IVALUEI IVAWEI 
104 
105 299-E17-1B 2/5/ (YIJ9:41 121.912 121.916 -0.004 -0.0015 25th Pen:entile 
106 299-E17-21 2/5/099:18 121.947 121.95 -0.003 o.om 15th Pen:entile 
107 299-E17-22 2/5/099:47 121.921 121.922 -0.001 0.0105 IQR 

108 299-E17-23 2/5/(YIJ 9:32 121.937 121.935 0.002 
l(YIJ 299-E17-25 2/5/(YIJ9:26 121.94 121.94 0.000 Regre5Sion Coefficients: 
110 299-E24-16 2/5/099:58 121.952 121.91 0.042 Potential Outlier 141.149203 bO 
111 299-E24-18 2/5/(YIJ8:59 121.918 121.92 -0.002 -2.74568E-OS bl 
112 299-E24-21 2/5/09 9:05 121.928 121.915 0.013 -2.54745E-OS b2 
113 299-E24-24 2/5/(YIJ 8:50 121.938 121.933 0.005 
114 299-E25-36 2/5/0910:13 121.92 121.897 0.023 
115 699-37•47A 2/5/00 10:06 121.913 121.91 0.003 
116 
117 299-El7-1B 3/24/00 12:21 121.893 121.907 -0.014 Pott!ntial Outlier -0.004 25th Pen:entile 

118 299-E17-21 3/24/00 12:55 121.922 121.926 -0.004 0.002 75th Pen:entile 

119 299-E17-22 3/24/09 12:35 121.916 121.911 0.005 0.006 IQR 

120 299-E17-23 3/24/09 12:15 121.918 121.917 0.001 
121 299-E17-25 3/24/00 12:09 121.923 121.92 0.003 Regression Coefficients: 
122 299-E24-16 3/24/00 12:28 121.93 121.905 0.025 Potential Outlier 132.6461459 bO 
123 299-E24-18 3/24/(YIJ 11:40 121.899 121.911 -0.012 -1.63832E-OS bl 
124 299-E24-21 3/ 24/00 11:35 121.909 121.909 0.000 -9.74596E-06 b2 
125 299-E24-24 3/24/09 11:20 121.917 121.919 -0.002 
126 299-E25-36 3/24/09 12:50 121.898 121.898 0.000 
127 699-37-47A 3/24/00 12:43 121.898 121.902 -0.004 
128 
129 299-E17-18 6/29/00 11:50 121.964 121.978 -0.014 -0.014 25th Pen:entlle 
130 299-E17-21 6/29/00 12:37 121.976 121.995 -0.019 0 75th Pen:entlle 
131 299-E17-22 6/29/09 11:41 121.984 121.98 0.004 0.014 IQR 

132 299-E17-23 6/29/00 12:15 121.987 121.988 -0.001 
133 299-E17-25 6/29/09 12:22 121.99 121.99 0.000 Regression Coefficients: 
134 299-E24-16 6/29/00 11:33 121.995 121.973 0.022 Potential Outlier 131.9097431 bO 
135 299-E24-18 6/29/00 11:19 121.964 121.978 -0.014 -1.30893E-OS bl 
136 299-E24-21 6/29/09 11:26 121.972 121.974 -0.002 -1.7793E-OS b2 
137 299-E24-24 6/29/09 11:03 121.933 121.984 -0.051 Pott!ntial Outlier 
138 299-EZS-36 6/29/00 12:07 121.966 121.966 0.000 
139 699-37-47A 6/29/00 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.) 
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A 8 C D E F G H I 
141 299-E17-18 9/22/09 7:50 121.917 121.932 -0.015 -0.006 25th Percentile 
142 299-El7·21 9/22/0'J 7:58 121.954 121.956 -0.002 0.004 75th Percentile 
143 299-E17-22 9/22/0'J 7:43 121.94 121.936 0.004 0.01 IQR 

144 299-E17-23 9/22/0'J 8:09 121.944 121.945 -0.001 
145 299-£17-25 9/22/0'J 8:05 121.956 121.948 0.008 Regression CMfficients: 
146 299-£24-16 9/22/0'J 7:33 121.952 121.928 0.024 Potential Outlier 135.6167022 bO 
147 299-£24-18 9/22/0'J 7:15 121.92 121.936 -0.016 ·2.00706E-05 bl 
148 299-E24-21 9/22/0'J 7:27 121.932 121.932 0.000 • 1.58512E-05 b2 
149 299-E24-24 9/22/0'J 7:06 121.94 121.945 -0.005 
150 299-E25-36 9/22/0'J 8:23 121.923 121.919 0.004 
151 699-37-47A 9/22/0'J 8:14 121.92 121.927 -0.007 
152 
153 299-E17-18 12/30/09 8:53 121.872 121.881 -0.009 -0.0045 25th Percentile 
154 299-El7·21 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 IQR 

156 299-E17-23 12/30/09 8:39 121.898 121.894 0.004 
157 299-E17-25 12/30/09 8:23 121.903 121.899 0.004 Regression CMf/icients: 
158 299-E24-16 12/30/09 9:02 121.9 121.881 0.019 Potential Outlier 138.5643281 bO 
159 299-E24-18 12/30/09 9:33 121.8n 121.891 -0.014 -2.70993E-05 bl 
160 299-E24-21 12/30/09 9:26 121.891 121.889 0.002 -8.12906E-06 b2 
161 299-E24-24 12/30/09 9:56 121.897 121.903 ·0.006 
162 299-E25-36 12/'30/0911:12 121.876 121.869 0.007 
163 699-37-47A 12/30/0910:25 121.868 121.871 -0.003 
164 
165 299-El7·18 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 3/16/10 8:54 121.858 121.864 -0.006 0.009 IQR 
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 CMfficients: 
170 299-E24-16 3/16/10 7:53 121.889 121.858 0.031 Potential Outlier 132.S119677 bO 
171 299-E24-18 3/16/10 9:09 121.848 121.863 ·0.015 • 1.S3716E-05 bl 
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-E25-36 3/16/10 8:16 121.8S2 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! #VALUEI #VALUEI #VALUE I 25th Percentile 
178 299-E17-21 6/30/10 10:01 121.86 l'VAWEI #VALUEI #VALUEI #VALUEI 75th Percentile 
179 299-E17-22 6/30/10 8:44 121.864 #VALUE! IVALUEI #VAWEI #VALUE! IQR 

180 299-El7·23 6/30/10 9:35 121.856 #VAWEI IVALUEI #VALUEI 
181 299-E17-2S 6/30/10 9:44 121.867 l'VALUEI IVALUEI #VALUE I Regression CMfficients: 
182 299-E24-16 6/30/10 8:35 121.866 l'VAWEI #VALUE! #VAWEI No valid result bO 
183 299-E24-18 6/30/10 8:17 121.845 l'VAWEI #VALUE! #VAWEI No vaHd result bl 
184 299-E24-21 6/30/10 8:27 121.8S7 l'VALUEI #VALUE! #VAWEI No valid result b2 
18S 299-E24-24 6/30/10 7:57 121.854 l'VALUEI #VALUE! #VAWEI 
186 299-E25-36 6/30/10 9:25 121.845 #VAWEI #VALUEI #VAWEI 
187 699-37-47A 6/30/10 9:04 121.841 l'VALUEI #VALUEI #VAWEI 
188 

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.) 
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A B C D E F G H 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 2!19-El7-22 9/14/1010:16 Ul.836 121.836 0.000 0.001 IQR 

192 299-£17-23 9/14/10 9:05 Ul.841 121.841 0.000 
193 299-£17-25 9/14/10 9:12 Ul.843 121.843 0.000 Rf!gression Cof!{ficlf!nts: 
194 299-£24-16 9/14/10 10:09 Ul.848 121.832 0.016 Potential Outlier 128.9823531 bO 
195 2!19-E24-18 9/14/10 9:45 121.824 121.836 -0.012 Potential Outlier -1.03324E-05 bl 

196 2!19-E24-21 9/14/10 9:51 Ul.833 121.834 -0.001 -8.92512£-06 b2 

197 2!19-E24-24 9/14/10 9:34 121.841 121.841 0.000 

198 2!19-E25-36 9/14/10 8:56 121.828 121.827 0.001 

199 6!19-37-47A 9/14/10 10:25 121.831 121.832 -0.001 

200 
201 2!19-E17-18 3/18/11 8:47 121.814 121.823 -0.009 -0.00375 25th Percentile 
202 2!19-E17-21 3/18/11 8:06 121.848 121.844 0.004 0.004 75th Percentile 

203 2!19-£17-22 3/18/11 8:36 121.823 121.827 -0.004 0.00775 IQJt 

204 2!19-£17-23 3/18/11 8:24 121.831 121.834 -0.003 

205 299-El 7-25 3/18/118:11 121.839 121.837 0.002 Rf!gfeSSion Cof!{ficif!nt:s: 

206 2!19-E24-16 3/18/11 9:41 121.858 121.82 0.038 Potential Outlier 133.720602 bO 
207 299-£24-18 3/18/119:52 121.822 121.827 -0.005 -1.79087E-OS bl 
208 2!19-£24-21 3/18/11 10:13 121.829 121.825 0.004 -1.18282E-OS b2 

209 299-£24-24 NM NM 121.836 NM NM 
210 2!19-E25-36 3/18/11 10:35 121.816 121.812 0.004 

211 699-37-4 7 A 3/18/11 10:24 121.823 121.818 0.005 

212 
213 2!19-El7-18 6/20/1113:05 121.79 121.8 ·0.010 -0.00375 25th Perce ntile 
214 2!19-E17-21 6/20/11 12:31 121.825 121.824 0.001 0.00375 75th Percentile 

215 299-£17-22 6/20/1113:41 121.809 121.806 0.003 0.0075 IQR 

216 2!19-E17-23 6/20/1112:42 121.BOS 121.81 -0.005 

217 299-£17-25 6/20/1112:37 121.82 121.814 0.006 Rf!gression Coefficients: 

218 2!19-E24-16 6/20/11 13:11 121.82 121.802 0.018 Potential Outlier 135.8355865 bO 
219 2!19-E24-18 6/20/1112:15 121.798 121.811 -0.013 -2.4314E-OS bl 
220 29!H24-21 6/20/11 13:18 121.811 121.811 0.000 -3.88432E-07 b2 
221 2!19-E24-24 NM NM 121.822 NM NM 
222 299-E25-36 6/20/1112:58 121.795 121.793 0.002 

223 6!19-37·47A 6/20/1112:50 121.793 121.789 0.004 
224 
225 299-£17-18 9/22/117:43 121.788 121.802 -0.014 Potential Outlier -0.00175 25th Percentile 

226 2!19-E17-21 9/22/11 7:11 121.822 121.823 -0.001 0.00075 75th Perce ntile 

227 299-El 7-22 9/22/118:27 121.808 121.807 0.001 0.0025 IQJt 

228 2!19-£17-23 9/22/11 7:25 121.809 121.811 -0.002 

229 299-£17-25 9/22/11 7:19 121.816 121.814 0.002 Rf!gl'l!ssion COf!/ficlf!nts: 
230 299-£24-16 9/ 22/11 7:50 121.822 121.804 0.018 Potential Outlier 133.7664881 bO 
231 299-£24-18 9/22/11 8:0S Ul.797 121.811 -0.014 Potential Outlier -2.07598£-05 bl 
232 2!19-£24-21 9/22/11 7:58 Ul.812 121.812 0.000 -1.88125E-07 b2 
233 2!19-E24-24 NM NM 121.821 NM NM 
234 299-E25-36 9/22/11 8:36 121.795 121.796 -0.001 

235 699-37-47A 9/22/11 7:33 121.793 121.793 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 C D E F G H I 
237 299-E17-18 12/29/11 8:20 121.803 121.804 -0.001 -0.003 25th Percentile 
238 299-E17-21 12/29/11 9:02 121.827 121.829 -0.002 0.002 75th Percentile 
239 299-E17-22 12/29/11 8:14 121.814 121.812 0.002 0.005 IQR 

240 299-E17-23 12/29/118:52 121.815 121.813 0.002 
241 299-E17-25 12/29/11 8:46 121.82 121.818 0.002 Regrrsslon Coefficients: 
242 299-E24-16 12/29/11 8:08 121.816 121.809 0.007 135.9n3243 bO 
243 299-E24-18 12/29/11 7:44 121.8 121.819 -0.019 Potential Outlier -2.61862E-05 bl 
244 299-E24-21 12/29/11 8:01 121.815 121.821 -0.006 6.S6434E-06 b2 
245 299-E24-24 12/29/118:36 122.81 121.831 0.979 Potential Outlier 
246 299-E25-36 12/29/11 9:10 121.8 121.8 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 IVAWEI IVALUEI IVALUEI #VAWEI 25th Percentile 
2SO 299-E17-21 6/22/12 9:50 121.562 IVAWEI IVALUEI #VALUE! #VAWEI 75th Percentile 
251 299-E17-22 6/22/12 9:22 121.78 IVAWEI IVALUEI #VALUE! #VALUE! IQll 

252 299-E17-23 6/22/12 9:35 121.779 IVALUEI IVALUEI #VAWEI 
253 299-EU-25 6/22/12 9:40 121.791 IVALUEI IVALUEI #VAWEI Regression Coefficients: 
254 299-E24-16 6/22/12 9:11 121.798 IVALUEI IVALUE! #VAWEI No valid result bO 
255 299-E24-18 6/22/12 8:51 121.768 IVAWEI IVALUE! #VAWEI No valid result bl 
256 299-E24-21 6/22/12 8:48 121.777 IVAWEI IVALU£1 IVALUEI No valid result b2 
257 299-E24-24 6/22/12 8:39 121.792 IVALUEI IVALUEI #VALUE! 
258 299-E25-36 6/22/12 10:09 121.767 IVALUEI IVALUEI #VALUE! 
259 699-37-47A 6/22/12 10:13 121.569 IVALUEI IVALUEI IVALUEI 
260 
261 299-£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-E17-22 9/12/12 12:12 121.796 121.79 0.006 0.0085 IQR 

264 29')-El 7-23 9/12/12 11:55 121.793 121.792 0.001 
265 299-£17-25 9/12/12 11:46 121.805 121.795 0.010 Regrrsslon Coefficients: 
266 299-E24-16 9/12/12 12:23 121.803 121.787 0.016 133.3838441 bO 
267 29')-E24-18 9/12/12 13:11 121.78 121.795 -0.015 ·2.11203E-05 bl 
268 299-E24-21 9/12/12 13:17 121.798 121.796 0.002 4.04507E-06 b2 
269 299-E24-24 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.n, -0.004 

Figure H-5. Estimate of the Error in the Measured Hydraulic Heads for IDF/PUREX (cont'd.) 
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Appendix I 

Hanford Information Systems Inventory Documentation for MRCX 

Lat Updated: 01/30l2013 

HISI ID: 3385 Acronym: MRCX 

Core Information 

MtAple Regression Excel Removal River · ·Stage 
Multiple ~ in Excel for Removal of River Slage Effects from Water Levels 

01/30l'l013 s_tatus:_ Operational Support Level: 

CH2M Hill PlA TEAU REMEDIATION COMPANY Non Hanford?: No 

Type Utility Calculation Sol\ware 

Date CK>~ Not Required 

Date SME Approved : 
Use: . UsesD!CPI aa"t No 

Configuration Mgl Specified i1 CHPRC-01954, MRCX Software 

AllPrta:l~I Management Pliw'I 

HornePage::. L___ ________________________ ___j 

Contacts (Hanford) 

Type Primary? Name/Organization/Phone Emal? Ii 

Olher Yes NICHOLS, WU.E I INTRA- RISK & lll0DEl.lNO INIB3RATION Yes 
ffll.4!15S 

Owner Manager Yes NICHOLS. WU.E I INTRA - RISI< & M00EUNG INIB3RATION Yes 
:J7ll-4!l53 

IPrqedlead Yes MC00NAI..D, JOHN P I Cf.-AC • GAOlNMATER SCIENCE Yes 3'n-3721 

!Technical Suppm Manager !Yes MCDONALD, JOHN P I Cf.-AC - GROUNDWATER SCENCE Yes 373-3727 

L Business Categories 
F ronmen-tsi--,--------------------------------; 
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External Interfaces to non-Hanford AppUcations (Le.. for other cotlbacts, ott.. networks. non-HLAN) 

S1 . 

S2. 

S3. 

,, ' , t• .. ,, 

Software Grading Checklist 

Is the Software Safety Software? 

Is lhe software Safaty rm Softwanp? Software tor a nuclear faciity that performs a 
safety function as part ai, system, slrudure, or compouent (SSC) and is cited in 
either (1) a DOE approved documented safety analysis or (2) an approved hazard 
analysis per DOE P 450.4, "Satety Management System Policy" dated 10-15-96, and 
the OEAR Clause. 

Is lhe software Safety and Hazwrt Analysjs Softwar8 and [)esjgn Software? Scftware 
lhat is used lo classify, design, or analyze nuclear facilities. This software is nol part of 
an SSC W helps to emue the proper ac:cidenl or hazards analysis of nuclear 
fadities or an SSC that performs a safety fundion. 

Is lhe software Safety Management and Admjnistraive Controls Software? Software 
that performs a hazard control function in support of nuclear facility or radiological 
safety rnanagamenl programs or Technical Safaty Requiraments or olhar software 
hit performs a aJf1lrol function nec:essaiy lo provide adequale protection from nuclear 
fadity or radiological hazards. This software supports elininaling, limiting, or 
mitigating nuclear hazards ID wodlers, the public. or the environment as adm'essed in 
10 CFR 830, 10 CFR 835, and the DEAR ISMS c:lauM. 

Detailed Information 

1. Could softwant faikn a,mpromi9e a limiting condition of operation? 

v. ~, 
• 

• 

• 
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2. Coud software failure cause a reduction in the safety margin for a safety SSC that is 
cited in DOE approved doct.mented safety analysis (DSA)? • @ 

3. Coud software falure cause a reduction in the safety margin for oCher systems such 
as toxic or chemical prolec:tion systems lhat are ciled in either (a) a DOE approved • @ 
documen1ed safety analysis or (b) an approved hazard analysis per DOE P 450.1. 
"Environment, Safely, and Health Policy for the Department of Energy Complex" and 
the DEAR ISMS dau!le? 

4. Coud software failure result in ~ safety analysis, design, or • @ misdassific:ati of facii1ies or SSCs? 

5. Is the software a safety management database u98d to aid in decision making whose 
fahe could impact safety SSC opetation? • @ 

6. Coud software failure result in inmrrect analysis, desigl, moniloring, alarming, or 
recording of hazardous exposures lo workers or public? • Ci.] 

7. Coud software failure comptomise the defense in depth capability of a nuclear fadity? • @ 

8. Coud software failure cause a polential violation of regulatory pennit1ing requirements? • [l] 

9. Coud software failure affect environment. safety, health moniloring or alarming 
systems? • [l] 

10. Coud software failura affect the safe operation of a SSC? • @ 

11. Is this software used lo support facility protection (i.e., seariy, lint, elc.) or datannine, • @ display, or iniplement emergency actions? 

12. Does the software pertonn nuclear malarial, hazardous chemical, or waste inwnby • ~ tracking andlor ac:axmability? 

13. Is the software used in support of a quality asstrance program that implemenls a 
con1raclual reqtinlmenl? @ D 

14. Is the software used lo support a legal, regulal,ofy, or external milestone? 
~ • 

15. Is lhe software used lo engineer, analyze, or calculate general service facility • @ equipment designs and/or configurations? 

16. Is this software used lo delennil ie, select, or evaluate remedial actions for cleanup of 
contaminated sites or facilities? ~ D 

17. Would a disruption of service, or softwam error or faium, result in costs gmater lhan 
$100K lo resolve? • @ 

18. Is software lifec:yde cost through the first year of maintenance grealer than $250K? • @ 
-
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-

I 
-

19. 0oes the softwarelsys1em contain information that may be considered "c:ontroled ,.,n • Ci] 

Controled Use Exemptions 

E3. Exemption 3 - StatulDly Exemption Definilion: Exemption 3 is for information !hat is • ~ 
I 

e~ prohibited from chdosunl, generaly %.e,~ law. ~ an OUO 
detannination on Exemption 3 is very complex. , use of this exemption for I 

Export Conlroled Information (ECI) must be reviewed by an ECI Reviewer; al olher 
Exemption 3 information should be reviewed by Legal Services. 

E4. Exenm• 4 -Commercial/Proo Definition: Exemplion 4 addresses trade • Ci] secrets and oommen:ial or financial i11foiniation that the Federal government has 
obtained from persons or a>rMMlf'cial entities and lhal ~ or co,,;idential. 
This exemption is intended to protect both the interests the government and persons 
submitting information 1o the governrneoc 

ES. Exemption 5 - Privieged lnfonnation Definition: Federal Govemment-gener • ~ infonnation that would not be available by law olher than lhrough litigation, including 
letters, evaiations, plans, trade secrels, etc. are aJYered by Exemption 5. This 
exemption protec:1s rmra-agenc:y" and r111er~ c:omnuiications, which has been 
interpreted by courts lo include COlllrador . comrntneations prepared under 
government direction or initiaive (e.g., government funded). 

E6. Exempljon 6 - Pamonal Privacy Definition: Exemplion 6 prol8ds personal information • ~ ntlated to a specific individual that, l disclosed, might cause personal diffess or 
embarrassment. 

E7. Exemption Z - Law Enfon:emeut Definition: Exemption 7 pro1ec1s information compiled 
by an agency will the authority to enfon:e the law. tt COYeB nonnation compied for • Ci] 
law enforcement purposes regardless of the formal of the information or how and 
where the infonnation may be filed. 

Key Systems- Critical/Essential 
II 

KC. Key Critical Software. Is the application, data storage location (share anta), or • Ci] 11 

leleoommunication service nec:essary to manage, monilor, and COlllroi cuing II 

emergency and response situations~ ,..... cisastels, onsite oosafe 
conditions, l1HStabbhing the safe wort environment. avoiding imminent violation of 
safely and environmental requnmenls, or reslont security syslems when an allemale 
is not avaiable? RequintS immediate restore within 24 hours. 

KE. Key Essential Software. Is the application, data slDrage location (share ania~ • ~ teleccmmunic:atiCln service required for ensl.Wing area, facilily, business, or safaty 11 

and those actions necessary for coolinuing productive operation supporting the 
Hanford site mission? Raqures attention and restore within 48-72 holn. 

Nuclear Facilities 
j .. 

NF1 Identify the specik nuclear fac:ilily or faciities where the application is used. If "Other" is seleded, 
descriJe in lie "Comments" section. 

Comments: 
·- -
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SGC Concurrence 

Software Levet/Risk 
tmg 

Elwl'ronmemlll 
Utility Calculation 

Jtware 
No 
N1li 
D 

Nl'A 
No 

Cyber Security Information 
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