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DISCLAIMER

The Mass Flux Toolkit is made available on an as-is basis without guarantee or warranty of any
kind, expressed or implied. The United States Government, Groundwater Services, Inc., the
authors and reviewers accept no liability resulting from the use of the Mass Flux Toolkit or its
documentation. Implementation of the Mass Flux Toolkit and interpretation of the predictions of
the model are the sole responsibility of the user.
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INTRODUCTION

Traditional site investigations have focused on collecting both chemical concentrations and
subsurface flow characteristics. These data have typically been analyzed separately, such as
when chemical concentrations are compared to regulatory standards. When the two types of
data are combined, it is typically for use in solute transport models.

Recently there has been increased emphasis on combining chemical and flow data into a single
metric to provide estimates of contaminant mass flux. This flux is the rate that a contaminant
passes through a defined cross section in units of mass per time. Although the strict definition of
mass flux is mass discharge per unit area (in units of mass per time per area), many researchers
and practitioners use the term mass flux to denote the rate of “mass discharge” or “total mass
discharge”. This document will use the term “mass flux” to represent data in units of mass per
time passing by a plume transect perpendicular to groundwater flow.

Regulatory acceptance of this approach, and the number of sites where mass flux has been
used, are rapidly increasing. More research and industry groups (U.S. EPA, 1998; Devlin et al.,
2002; Connecticut, 2002; Rao et al., 2002; Newell et al., 2003; ASTM, 1998, Kavanaugh et al.,
2003) suggest that a mass flux approach may provide key insights about how groundwater
plumes behave and how they should be managed. For example:

The USEPA'’s Scientific Advisory Board (U.S. EPA, 2001) recommended that:
“In summary, measurements of mass flux of the contaminants and footprint parameters — not
just concentrations - are necessary to document cause-and-effect and to assess long-term
sustainability/permanence. Site-characterization and monitoring plans should be proactively
designed to accommodate mass-flux estimates.”

Pankow and Cherry (1996) state that:
"Therefore, the ultimate impact of plumes emanating from solvent DNAPL source zones can
be evaluated in terms of impact of relatively small annual mass fluxes to the receptor such as
water-supply wells or surface waters. In some cases, the fluxes present significant risk to
human health and/or the environment, and extensive remedial action is warranted. In other
cases, the fluxes are insignificant, and remedial action would provide little or no actual
environmental risk reduction."

Despite the interest in using the mass flux approach, calculating mass flux from field data is not
easy. There are several methods to choose from, each with its own strengths and limitations.
The most commonly used method, calculating mass flux from transect data, remains a difficult
and laborious process. The concentration data is multiplied against the corresponding flow area
data to give flux for a specific cross-sectional area of the plume. The results from all the flow
areas are summed together to obtain a mass flux across the transect. However, few groundwater
monitoring networks provide data that offer a straightforward calculation of mass flux (Figure 1).
Rather, a transect drawn across a plume often intersects monitoring locations at different lateral
spacings, and each well may have a unique screened interval. Hydraulic characteristics
determined by aquifer tests are rarely defined at all wells, and can vary from one well to the next.
Thus, a consistent evaluation of mass flux may require a significant amount of analysis time and
effort.

Other methods, such as extraction well capture and in-situ flux meters are less common. There
is a need for increased tech transfer information on how to apply these new technologies.

There are several methods that use mass flux data for site assessment and plume management.
Einarson and MacKay (2001a) present simple dilution calculations based on mass flux estimates
for plumes and pumping rates from wells that capture this mass flux. The American Petroleum
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INTRODUCTION

Institute’s (API) “Groundwater Remediation Strategies Tool” (Newell et al., 2003) provide a useful
framework for using mass flux for making site management decisions, but the key worksheets
from this product will only be available in a paper form.

Finally, there is a concern that mass flux estimates can have significant uncertainty (Kavanaugh
et al., 2003). For example, Fraser et al., (2005) evaluated mass flux vs. sampling density for a
naphthalene plume at the Borden research aquifer. When the sampling grid density was reduced
from 1.7 points per meter squared to 0.7 points per meter squared, the range (as a standard
deviation) in mass discharge increased to more than 50%. Guilbeault et al. (2005) showed that
75% of the mass flux occurred within 5% to 10% of the transect cross section area for three
plumes in Ontario, New Hampshire and Florida, and that a spacing no larger than 15 to 30 cm
was needed at some locations to identify high concentration zones.

To help site managers and site consultants estimate mass flux and understand the uncertainty in
those estimates, the Environmental Security Technology Certification Program (ESTCP) of the
U.S. Department of Defense (DoD) has funded the development of a computerized Mass Flux
Toolkit (Toolkit).

The Mass Flux Toolkit is an easy-to-use, free software tool that gives site personnel the capability
to compare different mass flux approaches, calculate mass flux from transect data, and apply
mass flux to manage groundwater plumes. In this software, the term mass flux is used to
describe the mass discharge rate in a groundwater plume in units of mass per time passing
across a plume transect.

The software, programmed in the Microsoft® Excel spreadsheet environment, provides the
following tools to calculate and evaluate mass flux of contaminants in groundwater:

1) Calculation of Mass Flux
A module to calculate the total mass flux across one or more transects of a plume and
plot mass flux vs. distance to show the effect of remediation/impact of natural attenuation
processes. Three types of uncertainty analysis are included: uncertainty range due to
interpolation; uncertainty due to the variability in the input data using a Monte-Carlo like
analysis; and an uncertainty analysis that shows how dependent the mass flux estimate
is on data from each monitoring point.

2) Impact of Mass Flux
A module allowing users to perform critical dilution calculations for plumes approaching
production wells or streams. An additional feature calculates the capture zone of the
supply well, directing the user to alter the transect dimensions if the transect does not
encompass the capture zone.

3) Learn About Mass Flux

A module that provides a review of theory and methods of estimating mass flux.

a. Overview of Mass Flux Calculations: a module that provides information about
different mass flux calculation methods;

b. Uncertainties in Mass Flux Estimates: a module that provides information about the
main sources of uncertainty associated with mass flux estimates;

c. Emerging Mass Flux Resources: a review of the emerging mass flux methods;

d. Extraction Well Capture Summary: a review of theory and methods of estimating
mass flux from a pumping well or wells that fully capture a contaminant plume;

e. In-Situ Flux Meter Summary: a detailed explanation of this emerging mass flux
method;

f. Computer Model Resources: an outline of how commonly available, public domain
models such as BIOSCREEN and BIOCHLOR can be used to obtain mass flux
estimates at several points in a plume;

MASS FLUX TOOLKIT
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INTRODUCTION

g. API Groundwater Remediation Strategies Tool: an electronic version of the American
Petroleum Institute’s (API) Groundwater Remediation Strategies Tool to help users
apply mass flux to groundwater remediation decision making.

The Mass Flux Toolkit was developed for the Environmental Security Technology Certification
Program (ESTCP) by Groundwater Services, Inc., Houston, Texas.
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INTENDED USES FOR MASS FLUX TOOLKIT AND
LIMITATIONS

The Mass Flux Toolkit attempts to assist site managers and site consultants perform mass flux
calculations more quickly and cheaply, permitting their inclusion in more evaluations of
groundwater plumes. With mass flux data, the progress of natural attenuation and remediation
systems can be demonstrated more vividly and directly to regulators, making the entire
remediation process clear, effective, and efficient.

The Mass Flux Toolkit is intended to be used in four ways:

1. As a tool for calculating mass flux and performing dilution calculations. The
Toolkit can be used to help estimate the mass flux using the transect method.
Although other mass flux estimation techniques are emerging, the transect method is
an established technology. The Toolkit brings together key technical resources, easy-
to use calculation worksheets, and case studies together in one easy-to-access
platform.

a. In addition, the Toolkit provides three methods for analyzing uncertainty in the
total mass flux estimates derived from the transect method. One option utilizes
the Monte Carlo type approach to analyze uncertainty in the actual concentration,
hydraulic conductivity, and gradient measurements. With this tool, groundwater
practitioners can estimate the accuracy of the hydrologic measurements that are
being used for the mass flux calculation.

The second option provides a tool for estimating the contribution of each
individual observation to the total mass flux. If a single monitoring point
represents a high percentage of the total mass flux, then the uncertainty in the
calculation is high and additional monitoring points should be added to reduce
the uncertainty.

The third method shows the uncertainty involved in the interpolation scheme that
is used to calculate mass flux.

b. The Toolkit can also be used to perform critical dilution calculations for plumes
approaching production wells or streams. An additional feature calculates the
capture zone of the supply well and compares it to the transect used to calculate
the mass flux, directing the user to alter the transect dimensions if the transect
does not encompass the capture zone.

2. As a data management system for storing and interpreting mass flux data.
Many sites will continue to be monitored for a long period of time. Data from this
monitoring program can be stored in MAROS (Monitoring and Remediation
Optimization  System, a data management system,  http://www.gsi-
net.com/software/MAROS.htm) and then used to update remediation timeframe data.
This database function can be used to calculate, store, and compare mass fluxes for
different time periods.

3. As a tool for identifying what information is needed to reduce the uncertainty in
mass flux estimates. Applying the Toolkit to a site can help users identify what
types of data are required to improve the mass flux estimates and reduce the
uncertainty in the estimate.

MASS FLUX TOOLKIT
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INTENDED USES AND LIMITATIONS

4. As a tool for learning about and comparing various methods of calculating
mass flux. The Toolkit reviews emerging mass flux methodologies with an emphasis
on data requirements, applications, advantages, and disadvantages of each
approach.

In summary, the software will give site personnel the capability to compare different mass flux
approaches, calculate mass flux from transect data, and apply mass flux to manage groundwater
plumes. With this tool, site personnel will be able to perform mass flux calculations more quickly
and cheaply, permitting their inclusion in more evaluations of groundwater plumes. With the
mass flux data, the progress of natural attenuation and remediation systems can be
demonstrated more vividly and directly to regulators, making the entire remediation process clear,
effective, and efficient.

The Toolkit has the following assumptions and limitations:

e The Toolkit assumes the user is familiar with basic groundwater transport and mass
balance concepts.

e The Toolkit assumes uniform flow and concentration throughout each grid cell.
e The Toolkit assumes that the plume top, bottom, and sides are known.

e The Toolkit assumes that the sampling network is dense enough to characterize the
structure of the plume. Fraser et al.,, (2005) and Guilbeault et al. (2005) show that
monitoring networks need to have a very extensive system of monitoring points to
capture the heterogeneity of the plume in the Y-Z plane. This means that mass flux
estimates can have significant uncertainty.

e To run the Monte Carlo analysis, users need to estimate what type of statistical
distribution best fits the input data and what values best describe the distribution. In
many cases there will not be data to make these estimates, so the user may have to rely
on scientific/engineering judgment to use the Monte Carlo analysis.

e The Monte Carlo analysis cannot account for plume data that are not part of the
monitoring system. Actual mass flux values can be outside the range of the reported
range of mass flux values from the Monte Carlo analysis (for example, if new data shows
high concentration zones that were not captured by the original monitoring network).

e The capture zone module does not adjust the mass flux based on the degree of capture,
but only provides information on the estimated size of the capture zone.

MASS FLUX TOOLKIT
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MASS FLUX TOOLKIT MODELS

The Mass Flux Toolkit software has models for calculating mass flux and determining its impact
on plumes approaching a stream or supply well.

Mass Flux Transect Calculator

The Toolkit calculates the total mass flux across one or more transects of a plume, using the
transect approach, and plots mass flux vs. distance to show the effect of remediation/impact of
natural attenuation processes. The information presented in this section is obtained directly from
the API's “Groundwater Remediation Strategies Tool” (Newell et al., 2003):

Estimation of mass flux across one or more transects through an affected groundwater plume
involves the following principal steps:

1. Characterize Plume Concentrations: For each selected plume transect, sufficient
groundwater sampling points must be available to define i) the full width and thickness of the
plume and ii) the distribution of contaminant concentrations within the plume. Either single-
level or multilevel groundwater monitoring points may be used for this purpose. Multilevel
monitoring points can provide a more detailed three-dimensional characterization of
contaminant concentrations in groundwater. However, single-level groundwater monitoring
networks, while less accurate than multi-level networks, can still provide sufficient accuracy to
support a mass flux analysis at many sites.

(NOTE: an alternative method is to use the concentrations from contour lines as
measurement points. The locations where the transect intersects contour lines from plume
maps can be used to construct flow areas for the mass flux calculations).

2. Characterize Groundwater Flow: To characterize the specific discharge (q) across each
plume transect, representative measurements are required for both the hydraulic flow
gradient (i) and the hydraulic conductivity (K) of the flow system (where g = K x i). The
groundwater flow direction and hydraulic gradient for each segment of a transect line can be
determined from a potentiometric surface contour map based on static water level
measurements of available sampling points. Representative measurements of the hydraulic
conductivity of the groundwater-bearing unit should be obtained at one or more locations,
using appropriate slug test or pumping test methods.

3. Select Plume Transects: To characterize mass flux, transects should be located at points
where sufficient data are available to define affected groundwater concentrations and specific
discharge, as defined in Steps 1 and 2 above. For two-dimensional data (i.e., from single-
screen monitoring wells), the transect will represent a line extending across the full width of
the plume, perpendicular to the direction of groundwater flow (see Figures 1 and 2). For
uniform flow fields, this transect will be a straight line, but, for converging or diverging
flowlines, the transect will be curvilinear in shape. For three-dimensional data (i.e., from
multilevel monitoring wells), the transect line will represent a vertical plane through the
groundwater plume, positioned perpendicular to groundwater flow (see Figures 3 and 4).
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MODEL TYPES
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Figure 1. Example Transects through 2-D Plume Contour Map, Dover AFB, Delaware
(Adapted from: Einarson, 2001)
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Figure 2. Concentration Profile for 2-D Transect No. 1 Based on Concentration Contours Shown
in Figure 2 (Adapted from: Einarson, 2001)
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Figure 3. Example Transects through 3-D Plume Delineation
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MODEL TYPES
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Figure 4. MTBE Concentration Profile for 3-D Transect No. 1
(Adapted from: Einarson, 2001)

4. Subdivide Transects Into Subareas: Each transect should be divided into subareas.
Typically, each subarea represents a different concentration value. Two methods are
commonly applied. For Method 1, subareas are divided to represent the area between
concentration isopleths on a contour map of the plume. The concentration is assumed to be
the geometric mean of the two contour values. For Method 2, sufficient monitoring points are
located directly on the transect to construct transect subareas. The dividing line between
subareas is typically halfway between the measurement points. In some cases, a
combination of Method 1 and Method 2 can be applied. For three-dimensional transects, the
transect plume should be subdivided into polygons bounded by contour data (Method 1) or
centered on available measuring points (Method 2) (See Figures 3 and 4 for an example of
Method 2).

5. Calculate Cumulative Mass Flux Across Transect: The total contaminant mass flux
across the transect is calculated as follows:

w=) "CqACF

where:

w = total mass flux from source zone (g/day) (also called mass discharge)

Ci = concentration of constituent at flow area in transect (mg/L)

g = specific discharge (also called Darcy velocity) through flow area associated with an
individual constituent measurement i (cm/sec). q; can be calculated using:

Qi:K'i

where:

K = hydraulic conductivity (cm/sec)

i = hydraulic gradient (cm/cm)

A =Flow area associated with an individual constituent measurement (ft?)
CF = conversion factor = 80.3 (ft/cm)/(sec/day)(L/ft*)(g/mg)

Guidelines for selecting key input parameters for the model are outlined in Mass Flux Transect
Data Entry. For help on results see Mass Flux Transect Results.
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MODEL TYPES

Uncertainty Analysis

Uncertainty in mass flux estimates is a key issue in using mass flux as a metric. There are three
main sources of uncertainty in a mass flux estimated from transect data:

Type 1. Uncertainty in the actual concentration, hydraulic conductivity, and gradient
measurements. Uncertainty in the water quality data (concentration) can be estimated by
evaluating temporal trends over time and evaluating the amount of data scatter. Groundwater
practitioners can estimate the accuracy of the hydrologic measurements (hydraulic conductivity
and hydraulic gradient) that are being used for the mass flux calculation.

Type 2: Uncertainty in the interpolation scheme. Different interpolation schemes will result in
different mass flux estimates. Some interpolation schemes, such as kriging, provide local
estimates of uncertainty, however, kriging is not be used in the Toolkit. The effect of the different
interpolation schemes can be addressed by performing the mass flux calculation with the different
schemes included in the Toolkit.

Type 3: Uncertainty associated with unmeasured values. This type of uncertainty is related to
Type 2 uncertainty. However, the uncertainty associated with areas of high mass flux that are
missed by the monitoring scheme is difficult to assess.

The Toolkit provides options for characterizing Type 1 uncertainty quantitatively using two
features: Monte Carlo analysis and crossvalidation. Guidelines for selecting key input parameters
for the model are outlined in Uncertainty Analysis. Type 2 uncertainty is handled by calculating
mass flux with all possible interpolation schemes, and showing the range in the resulting mass
flux estimates.

The Toolkit calculates Type 2 uncertainty in mass flux for the Nearest Neighbor, Linear
Interpolation, and Log Transformation for any grid that requires interpolation (except User
Interpolated) and plots the minimum and maximum values as error bars on the Mass Flux
Summary sheet.

Simple Uncertainty Analysis (Spatial Uncertainty Analysis)

The Toolkit applies crossvalidation to evaluate the uncertainty in the sampling point location.
Crossvalidation is a method of removing one observation at a time, estimating a value for the
removed observation using the remaining observations, and calculating the output (Olea, 1999).
The removed value is then replaced and the next observation removed. This process is
continued until all the observations have been removed one at a time. The Toolkit will remove
each observed value of concentration, hydraulic conductivity, and gradient one at a time during
crossvalidation.

Advanced Uncertainty Analysis (Input Uncertainty Analysis)

Monte Carlo analysis is a method of analyzing and quantifying uncertainties in model outputs due
to the uncertainties in the input parameters (Rong et al., 1998). Monte Carlo analysis refers to a
computer based system that uses random numbers from a probability distribution to obtain an
approximation for the parameter of interest (U.S. EPA, 1997; Bergin and Milford, 2000).

In the standard Monte Carlo approach, simple random sampling, a large number of runs (typically
100 to 1000) are required to obtain a meaningful probability distribution for the parameter. For
each run of the standard approach, a random number is generated for every value of
concentration, hydraulic conductivity, and hydraulic gradient entered by the user. This set of
random inputs is then used to create and interpolate the respective grids and mass flux
calculated from those grids. Repeating this procedure a large number times yields a probability
distribution of the mass flux from which statistical characteristics such as mean, percentile, and
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MODEL TYPES

variance can be obtained. However, the standard Monte Carlo technique tends to be time
intensive because of the large number of iterations requires.

Latin hypercube sampling is a type of stratified Monte Carlo sampling. It can be viewed as a
method for controlling the upper and lower ends of the distributions used in the analysis such that
all portions of the distribution are well represented (U.S. EPA, 1997; Iman and Helton, 1988; Gwo
et al., 1996; Helton and Davis, 2002). In LHS, the given range of each variable in Xy,..., X, is
divided into j number of equal non-overlapping probability intervals. A random number with
respect to the probability density is then obtained for X; for each j interval. The j values of X; that
are obtained are then randomly paired with the j values obtained for X, and so on until all the j
values in X, are paired (Iman and Helton, 1988). LHS ensures that a minimal number of
probability intervals are required to represent the full range of the distribution (Bergin et al., 1999).
Additionally, LHS requires fewer simulations than simple random sampling to achieve the same
level of precision (U.S. EPA, 1997; Helton and Davis, 2002), hence a fraction of the time involved
with simple random sampling.

LHS sampling was retained as the methodology of choice in the Mass Flux Toolkit for
computational efficiency.

Impact of Mass Flux

The Mass Flux Toolkit software has models for determining the impact of mass flux for plumes
approaching a stream or supply well.

Receptor Impact Worksheet — Wells
The Toolkit determines the maximum concentration in water extracted from a supply well using
the relationship described by Einarson and Mackay (2001a):

Csw= Md/ st

where:

Csw = the maximum concentration of a contaminant in water extracted from a supply well
(mass/volume)

Qsw = is the pumping rate from the supply well (volume/time), and

My = the total mass flux or mass discharge of the contaminant from the well (mass/time),
which can be predicted before the plume reaches the well using the entire mass flux
through upgradient transects.

Additionally, the Toolkit calculates the capture zone of the supply well using the relationship
described by Javandel and Tsang (1986), directing the user to alter the transect dimensions if the
transect does not encompass the capture zone, thus ensuring accuracy in the model.

Receptor Impact Worksheet — Streams
The Toolkit applies the dilution calculation used for water supply wells to plumes that are
discharging to streams.

Guidelines for selecting key input parameters for the model are outlined in Receptor Impact Data
Entry. For help on results see Impact of Receptor — Wells Results and Impact of Receptor —
Streams Results.

MASS FLUX TOOLKIT
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MASS FLUX TRANSECT CALCULATOR
MAIN SCREEN
INPUT DATA AND GRID
GRID COMPLETION
MASS FLUX RESULTS
FINAL CONCENTRATION GRID
MASS FLUX SUMMARYUNCERTAINTY ANALYSIS

Three important considerations regarding data input are:

1) To see the example data set in the input screen of the software, click on the
Paste Example button on the lower right portion of the input screen.

2) Because the Mass Flux Toolkit is based on the Excel spreadsheet, you have to click
outside of the cell where you just entered data or hit Return before any of the
buttons will work. Additionally, REMOVING rows or columns from input screens may
cause the program to crash.

3) Parameters used in the model are to be entered directly into the white cells.

NOTE: Although literature values are provided, it is strongly recommended that the user employ
measured hydrogeological and source characteristic values whenever possible. If literature
values are used and there is uncertainty in the value chosen, sensitivity analyses should be
conducted to determine the effects of the uncertainty on model predictions.

MASS FLUX TOOLKIT
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Mass Flux Transect Calculator Data Entry

PARAMETER

UNIT SYSTEM

Description

Unit system to perform mass flux calculations in.

How to Enter Data

Choose the appropriate radio button.

PARAMETER CONCENTRATION UNITS
Units mg/L or ug/L
Description Concentration measurement units.

How to Enter Data

Choose from drop down list.

PARAMETER ELEVATION UNITS
Units Below ground surface (bgs) or Mean Sea Level (MSL)
Description Elevation measurement units.

How to Enter Data

Choose from drop down list. If MSL is selected then a value for the Ground
Surface Elevation must be entered.

PARAMETER CONTINUE INPUT OF TRANSECT DATA

Description Proceeds to the next step in entering data for mass flux calculations.

PARAMETER RETURN TO MAIN SCREEN

Description Returns to the Mass Flux Toolkit Main Screen.

PARAMETER NEW SITE

Description Clears ALL data in the Toolkit memory banks. Use this button to start a new
project.

PARAMETER PASTE EXAMPLE

Description Clears ALL data in the Toolkit memory banks and pastes an example
dataset. The example dataset used in the Toolkit is obtained from the API's
“Groundwater Remediation Strategies Tool” (Newell et al., 2003).

PARAMETER LOAD FILE

Description Loads data files saved through the Toolkit. DO NOT EDIT ANY TOOLKIT

FILES. Editing files may cause the Toolkit to crash.

MASS FLUX TOOLKIT
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PARAMETER SAVE FILE

Description Saves all Transect and Receptor Impact data entered into the Toolkit. DO
NOT ADD ANY EXTENSTIONS TO FILE NAME WHEN SAVING.

PARAMETER PRINT

Description Prints the data shown on the screen on the default printer. To print on a
different printer, select the printer in the “Print” options in Excel and then
press the “Print” button in the Toolkit.

MASS FLUX TOOLKIT
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Input Data and Grid: Choose Transect

PARAMETER TRANSECT

Description The plane perpendicular to groundwater flow representing vertical distribution
of plume concentration.

To characterize mass flux, transects should be located at points where
sufficient data are available to define affected groundwater concentrations
and specific discharge. For two-dimensional data (i.e., from single-screen
monitoring wells), the transect will represent a line extending across the full
width of the plume, perpendicular to the direction of groundwater. For uniform
flow fields, this transect will be a straight line, but, for converging or diverging
flowlines, the transect will be curvilinear in shape. For three-dimensional data
(i.e., from multilevel monitoring wells), the transect line will represent a
vertical plane through the groundwater plume, positioned perpendicular to
groundwater flow.

O start of transect
7

MW-3 5/
/
/
G
O W Fioy, Direcio,, B
end of
transect

Transects through 2-D Plume.

Transect 1 Transect 2
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-
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i
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Transects through 3-D Plume Delineation.

How to Enter Data Choose the appropriate transect from the drop down list. Data for up to five
different plume transects can be entered into the Toolkit.

Input Data and Grid: Choose Time Period

PARAMETER TIME PERIOD

Description Data collection time period.

MASS FLUX TOOLKIT
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How to Enter Data

Choose the appropriate time period from the drop down list. At least one
concentration value must be entered for the data to be saved. Data for up to
five different time periods can be entered into the Toolkit

When entering data for an additional time period for a particular transect, the
user has the option of automatically keeping previously entered data (such as
the well name, sampling interval, etc). Select the parameter information to
keep from the “Data to Keep” options window.

Input Data and Grid: Enter Transect Data

PARAMETER DISTANCE OF TRANSECT FROM SOURCE
Units ft (or m)
Description Distance of the plume transect of interest from the source. The source zone

is defined as the zone that includes the affected soils in both the vadose and
smear zones. This value is only used in a summary plot that shows mass
flux vs. distance from the plume (maximum of five different transects)

How to Enter Data

Enter directly.

PARAMETER DARCY VELOCITY
Units cm/sec, ft(or m)/day, ft(or m)/yr
Description Groundwater Darcy velocity through the transect of interest.

To characterize the specific discharge across each plume transect,
representative measurements of the Darcy velocity should be obtained at one
or more locations, using appropriate slug or pumping test methods.

Typical Values

0.2 - 200 ft/yr (Newell et al., 1996)

Source of Data

Calculated by multiplying hydraulic conductivity by hydraulic gradient (V4 = K
*i). Use of actual site data for hydraulic conductivity and hydraulic gradient
parameters is strongly recommended.

How to Enter Data

1) Select appropriate radio button,
2) Select units, and
3) Enter directly:
a) As a uniform value for the entire transect, or

b) Individually at each sampling depth for each monitoring point.

PARAMETER HYDRAULIC CONDUCTIVITY
Units cm/sec, ft(or m)/day, ft(or m)/yr
Description Measure of the permeability of the saturated porous medium.

To characterize the specific discharge across each plume transect,
representative measurements are required for both the hydraulic flow
gradient and the hydraulic conductivity of the flow system. The groundwater
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flow direction and hydraulic gradient for each segment of a transect line can
be determined from a potentiometric surface contour map based on static
water level measurements of available sampling points. Representative
measurements of the hydraulic conductivity of the groundwater-bearing unit
should be obtained at one or more locations, using appropriate slug test or
pumping test methods (Newell et al., 2003).

Typical Values

Clays: <1x1076 cm/s

Silts: 1x106 - 1x1073 cm/s
Silty sands: 1x10° - 1x107L cmis
Clean sands: 1x103 -1 cm/s
Gravels: >1cm/s

(Newell et al., 1996)

Source of Data

Pump tests or slug tests at the site. It is strongly recommended that actual
site data be used for all mass flux studies.

How to Enter Data

1) Select appropriate radio button,
2) Select units, and
3) Enter directly:
a) As a uniform value for the entire transect, or

b) Individually at each sampling depth for each monitoring point.

PARAMETER HYDRAULIC GRADIENT
Units ft/ft (or m/m)
Description The slope of the potentiometric surface. In unconfined aquifers, this is

equivalent to the slope of the water table.

Typical Values

0.0001- 0.1 ft/ft

Source of Data

Calculated by constructing potentiometric surface maps using static water
level data from monitoring wells and estimating the slope of the
potentiometric surface.

How to Enter Data

Enter directly:
a) As a uniform value for the entire transect, or

b) Individually at each sampling depth for each monitoring point.

PARAMETER SAMPLING INTERVAL
Units ft bgs, ft MSL, m bgs, or m MSL
Description The vertical interval from which concentration data is obtained. This option is

used when most or all of the monitoring points have defined screen intervals.
The sampling interval is the screening interval of the monitoring well in units

of distance below ground surface or elevation in MSL. (For direct push-type
samples, used the Mid Point of Sampling Interval option).

(Note: if you have mixtures of monitoring wells (with screened intervals) or
monitoring points (just a single sampling point depth), you need to have all
points be represented with either the Sampling Interval method or the Mid
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Point of Sampling Interval method).

For each selected plume transect, sufficient groundwater sampling points
must be available to define i) the full width and thickness of the plume and ii)
the distribution of contaminant concentrations within the plume. Either single-
level or multilevel groundwater monitoring points may be used for this
purpose. Multilevel monitoring points can provide a more detailed three-
dimensional characterization of contaminant concentrations in groundwater.
However, single-level groundwater monitoring networks, while less accurate
than multi-level networks, can still provide sufficient accuracy to support a
mass flux analysis at many sites (Newell et al., 2003).

Typical Values 3-20ft
Source of Data Well installation logs.
How to Enter Data 1) Select appropriate radio button, and

2) Enter directly.

PARAMETER MID POINT OF SAMPLING INTERVAL
Units ft bgs (or m bgs), ft MSL (or m MSL)
Description The mid point of the interval from which concentration data is obtained. This

option is used when you have a direct push type sample with a very small
screen that can be considered a single value. Typically this is the mid point
of screening interval of the monitoring point. For monitoring wells with
screened intervals, you can use the mid- point of the screened interval, or
use the Sampling Interval method.

(Note: if you have mixtures of monitoring wells (with screened intervals) or
monitoring points (just a single sampling point depth), you need to have all
points be represented with either the Sampling Interval method or the Mid
Point of Sampling Interval method).

For each selected plume transect, sufficient groundwater sampling points
must be available to define i) the full width and thickness of the plume and ii)
the distribution of contaminant concentrations within the plume. Either single-
level or multilevel groundwater monitoring points may be used for this
purpose. Multilevel monitoring points can provide a more detailed three-
dimensional characterization of contaminant concentrations in groundwater.
However, single-level groundwater monitoring networks, while less accurate
than multi-level networks, can still provide sufficient accuracy to support a
mass flux analysis at many sites (Newell et al., 2003).

Source of Data Well installation logs.

How to Enter Data 1) Select appropriate radio button, and
2) Enter directly.

The maximum number of lines of data that can be entered is 250.

PARAMETER MONITORING POINT

Description For each selected plume transect, sufficient groundwater sampling points
must be available to define i) the full width and thickness of the plume and ii)
the distribution of contaminant concentrations within the plume. Either single-
level or multilevel groundwater monitoring points may be used for this
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purpose. Multilevel monitoring points can provide a more detailed three-
dimensional characterization of contaminant concentrations in groundwater.
However, single-level groundwater monitoring networks, while less accurate
than multi-level networks, can still provide sufficient accuracy to support a
mass flux analysis at many sites.

(NOTE: an alternative method is to use the concentrations from contour lines
as measurement points. The locations where the transect intersects contour

lines from plume maps can be used to construct flow areas for the mass flux

calculations) (Newell et al., 2003).

Source of Data Plume maps.

How to Enter Data Enter directly.

The maximum number of monitoring points that can be entered is 100, while
the maximum number of lines of data that can be entered is 250.

PARAMETER START OF TRANSECT
Units ft (or m)
Description The Mass Flux Toolkit calculates mass flux based on a two-dimensional grid

obtained by dividing the transect into subareas. For this purpose, an edge of
the transect is defined as the origin and the locations of all monitoring points
based on that origin. The start of the transect is automatically designated as
the origin, the user must provide a distance representing the total length of
the transect.

O start of transect
s/
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transect

Transects through 2-D Plume.

PARAMETER END OF TRANSECT
Units ft (or m)
Description Total length of transect.

The Mass Flux Toolkit calculates mass flux based on a two-dimensional grid
obtained by dividing the transect into subareas. For this purpose, an edge of
the transect is defined as the origin and the locations of all monitoring points
based on that origin. The start of the transect is automatically designated as
the origin, the user must provide a distance representing the total length of
the transect.
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O start of transect

end of
transect

Transects through 2-D Plume.

Typical Values 10-500 ft

Source of Data To determine a transect, draw a line perpendicular to the direction of
groundwater flow in the plume area. Define either the left or the right edge of
the transect as the origin. Calculate the distances of all monitoring points
defining the transect from that origin.

How to Enter Data Enter directly. Note that the ‘End of Transect’ distance must be greater than
the distance of the farthest well from the start of the transect.

PARAMETER DISTANCE OF MONITORING POINT FROM START OF TRANSECT
Units ft (or m)
Description Distance of monitoring point from start of transect.

The Mass Flux Toolkit calculates mass flux based on a two-dimensional grid
obtained by dividing the transect into subareas. For this purpose, an edge of
the transect is defined as the origin and the locations of all monitoring points
based on that origin. The start of the transect is automatically designated as
the origin, the user must provide a distance representing the total length of
the transect.

O start of transect

7
end of
transect

Transects through 2-D Plume.

Typical Values 10-500 ft

Source of Data To determine a transect, draw a line perpendicular to the direction of
groundwater flow in the plume area. Define either the left or the right edge of
the transect as the origin. Calculate the distances of all monitoring points
defining the transect from that origin.
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How to Enter Data

Enter directly. Note that the distance of the first well from the “Start of
Transect” must be > 0 while the ‘End of Transect’ must be greater than the
distance of the farthest well from the start of the transect.

PARAMETER PLUME TOP
Units ft bgs (or m bgs), ft MSL (or m MSL)
Description Top of contaminant plume.

For each selected plume transect, sufficient groundwater sampling points
must be available to define the thickness of the plume.

Typical Values

5-500 ft bgs

Source of Data

Multilevel groundwater monitoring points.

How to Enter Data

Enter directly.

The maximum number of lines of data that can be entered is 250.

PARAMETER PLUME BOTTOM
Units ft bgs (or m bgs), ft MSL (or m MSL)
Description Bottom of contaminant plume.

For each selected plume transect, sufficient groundwater sampling points
must be available to define the thickness of the plume.

Typical Values

5-500 ft bgs

Source of Data

Multilevel groundwater monitoring points.

How to Enter Data

Enter directly.

The maximum number of lines of data that can be entered is 250.

PARAMETER CONCENTRATION
Units mg/L or ug/L
Description Aqueous phase concentration of constituents in the transect of interest.

For each selected plume transect, sufficient groundwater sampling points
must be available to define i) the full width and thickness of the plume and ii)
the distribution of contaminant concentrations within the plume. Either single-
level or multilevel groundwater monitoring points may be used for this
purpose. Multilevel monitoring points can provide a more detailed three-
dimensional characterization of contaminant concentrations in groundwater.
However, single-level groundwater monitoring networks, while less accurate
than multi-level networks, can still provide sufficient accuracy to support a
mass flux analysis at many sites.

(NOTE: an alternative method is to use the concentrations from contour lines
as measurement points. The locations where the transect intersects contour

lines from plume maps can be used to construct flow areas for the mass flux

calculations) (Newell et al., 2003).
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NOTE: The Toolkit assumes the concentrations at the start and end of
the transect are zero.

Typical Values 0.0001 - 500 mg/L
Source of Data Monitoring well data.
How to Enter Data 1) Enter name of constituent.

2) Enter concentration values.

The maximum number of lines of data that can be entered is 250.

PARAMETER CHOOSE GRID

Description Subareas the transect plane is divided into for mass flux calculations. The
width of the grid cells is obtained from the distance between monitoring
points. The thickness of the cells is based on the plume width and length of
sampling intervals.

The columns in the default grid extend half way on either side between
adjacent monitoring points. The width of the columns and thickness of the
cells can be decreased by refining the grid.

Distance of first monitoring
point from edge of transect Distance from Edge of Transect (ft)

MW-1 MW-2 MW-3 MW-4 MW5
0.0 10.0 27.5 450 62.5 20.0
Cell width
A Data from monitoring
- 2.300%—__ well screening interval 15.300 4500
6.5 2300 4| of5to 8 ftbgs 15.300 4500
8.0 15.300 4500
95(% cell thickness _7.200 35600 4500
£ 110
£ 7.200 35.600 Bottom of plume
£ 125 7.200 35.600
@
[m]

7.200

Typical Values 1 x 1to 3 x 3 (for 10 or less monitoring points per transect)
Source of Data .Monitoring well data and plume maps.
How to Enter Data 1. The default refinement is 1 by 1. To refine the default grid, enter the

factors to divide the cell thickness and width with.
2. Enter directly.

NOTE: Although the maximum grid refinement is 10 for rows and 100/total
number of sampling points for columns (resulting in a maximum grid of 100
rows and 100 columns), the greater the grid refinement the greater the
computational time. For 10 monitoring points or less, a maximum grid
refinement of 3 x 3 is recommended for most computers.
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PARAMETER

SELECT CONSTITUENT OF INTEREST

Description

Select the constituent to use in the mass flux calculations.

How to Enter Data

Select radio button.

PARAMETER CONTINUE DATA INPUT

Description Creates the concentration grid to be used in the mass flux calculations.
PARAMETER EXPORT MW DATA

Description The Mass Flux Toolkit allows the monitoring well data entered on the Input

Data and Grid screen to be exported into a text file for use in other programs.
The Toolkit exports data one transect and one time period at a time into tab
delimited text file.

Import/Export File Format

Transect Time Period
Number Mumber
fenler value) [enler value}
System Units | Elovatisn Units  Ground
Surfaco
1 = Englizh 1= bgs Elevation
2=35l &= MiL
[=rder walue of
MEL)
Cengentration | Dorey Or Darey!
Units. Conductivity? = Conductivity
Units
1= mgll 1 = Darey
2z ugl 2= Conduclvily | 12 amisec
2= fild
3= fidyr
Uniferm Darey! | Unifarm Darey!  Unifarm Unifarm
Condustivity 7 Condusctivity Gradient? Gradient
Volue Value
1 =yaz 1= ynz
25 ne [erter valus o 2y [erher valus if
uniform) fleave Blank f | unikarm o
Daray} leave Hank if
Darcy)
Distance From | Sampling End of
Source Interval or Transect
Midpsim?
fenler value) [enler value)
1= nlaraal
2 = Midpaint
Marme Distanes from Sampling Sampling Midpeint | Flums Plurme Leave Leavs Darcy Hydraulic Hydraulic COC_A COC_E
Saart of Interval Top Interval of ap Haitom Column  Column | Welocity = Conductivity | Gradieni
Transeel Esliaim Sampling Elaiik Elank
Intereal
Sample File
1
1
2 a
0032 1 n.mz
1 B
Dislance Iriber al Top Ind&rvaHoltom FlurneTep | FlumeHot Conductmly
1 E 10 [ al 2
10 10 15 [ A
10 15 i) B 2
a5 5 10 [ e
3 10 15 i =l
35 16 = & at)
BT E & ] & 20
&7 10 12 i 20
61 E 18 =0 & it

Description

The Mass Flux Toolkit allows monitoring well data to be imported from a tab-
delimited text file. The Toolkit imports data one transect and one time period
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at a time.

Imported File Format See Exported File Format above.

How to Enter Data Enter values in cells where data is available. Leave cells with no data blank.

PARAMETER BACK TO TRANSECT MAIN

Description Returns to the Mass Flux Transect Calculator main screen.

PARAMETER CLEAR SCREEN

Description Clears the data in the Toolkit memory banks for the selected transect and
time period. Use this button to clear the screen.

PARAMETER PASTE EXAMPLE

Description Clears ALL data in the Toolkit memory banks and pastes an example
dataset. The example dataset used in the Toolkit is obtained from the
American Petroleum Institute’s (API) “Groundwater Remediation Strategies
Tool” (Newell et al., 2003).

PARAMETER RESTORE TABLE FORMATTING

Description If you pasted data into the table portion of the screen from another excel
sheet, then this button will restore the Toolkit formatting to the table.

PARAMETER SEE SAVED GRIDS

Description Proceeds to the Final Concentration Grid screen if any mass flux has been
calculated previously.

PARAMETER PRINT

Description Prints the data shown on the screen on the default printer. To print on a
different printer, select the printer in the “Print” options in Excel and then
press the “Print” button.

PARAMETER SELECT DATA TO KEEP FROM PREVIOUS TIME PERIOD

Description Gives the user the option of keeping data already entered for a Transect
Time Period for the next Time Period. This user can select to copy over all
the listed parameters, none of the parameters, or customize the selection of
parameters to copy from the preceding Time Period.
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Method for Interpolating Grid

PARAMETER CHOOSE A METHOD FOR INTERPOLATING GRID

Description The user specifies which of three averaging methods will be used to
interpolate the concentration, conductivity/Darcy velocity, and gradient grids:
user-defined, nearest neighbor, or interpolation (linear interpolation or log
transformation). Interpolated concentration data can be edited by directly
selecting the desired cell in the grid.

User Defined

When the user-defined method is chosen, the user must interpolate the
concentrations manually.

Nearest Neighbor

When the nearest neighbor option is chosen, the model assigns values to
each cell based on the closest input data point.

Linear Interpolation

When the linear interpolation option is chosen, the grid is first interpolated
vertically and then horizontally. The user has to further select whether to use
a) linear interpolation or b) log transformation to interpolate the horizontal
cells in the grid.

Log Transformation Interpolation

Under this option, the natural logarithms of the values are obtained,
interpolations performed, and the interpolated data re transformed.

When the log transformation option is chosen, the grid is first interpolated
vertically then horizontally. The user has to further select whether to use a)
linear interpolation or b) log transformation to interpolate the horizontal cells
in the grid.

NOTE: The Toolkit also allows the grid to be interpolated outside of the
Toolkit. For this purpose, a) the “User Defined” option should be
chosen, b) the grid “exported” using the Export Grid function in the
Toolkit, c) interpolated by user outside the Toolkit, and d) imported back
into the Toolkit.

How to Enter Data 1. Select radio button (Step 9).
2. If the “interpolation” option is selected then

a. Select the interpolation scheme for vertical interpolation of the grid
(Step 9A).

b. If desired, edit interpolated values.

c. Select the interpolation scheme for horizontal interpolation of the grid
(Step 10).

3. Interpolated data can be edited by directly selecting the desired cell in the
grid.
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Grid Completion: Interpolate Concentration, Conductivity, and Gradient

Before total mass flux can be calculated, the following grids must be interpolated:

1. Concentration
2. Darcy Velocity/Hydraulic Conductivity
3. Hydraulic Gradient (if necessary)

To get back to the previously calculated mass flux grid do the following:
a. Press ‘Back to Data Input’ button
b. Press ‘See Conc/Flux Grids’ button
c. Press ‘View Mass Flux Result’ button

PARAMETER INTERPOLATE HORIZONTALLY

Description When the linear or log transformation interpolation option is chosen in Step 9,
the user has to select whether to use a) linear interpolation or b) log
transformation to interpolate the horizontal rows of the grid.

How to Enter Data 1. Select the interpolation scheme for horizontal interpolation of the grid (Step
10).
2. Interpolated data can be edited by directly selecting the desired cell in the
grid.
PARAMETER EXPORT GRID
Description The Mass Flux Toolkit allows the exporting of the

concentration/conductivity/gradient grids into a text file for external
interpolation.

Note that the Toolkit only exports the grid currently shown on the screen.

PARAMETER IMPORT GRID

Description The Mass Flux Toolkit allows the exporting/importing of the
concentration/conductivity/gradient grids into a text file for external
interpolation.

NOTE: Any externally interpolated grid being imported into the Toolkit
MUST have the same number of rows and columns as the Toolkit grid.
Additionally, uncertainty analysis is not available for imported grids.

PARAMETER CALCULATE MASS FLUX
Description The total contaminant mass flux across the transect is calculated as follows:
i=n
w=) " 'GqACF
where:
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w = total mass flux from source zone (g/day) (also called mass discharge)
Ci = concentration of constituent at flow area in transect (mg/L)

g = specific discharge (also called Darcy velocity) through flow area
associated with an individual constituent measurement i (cm/sec). q; can
be calculated using

g =K-i

where:

K = hydraulic conductivity (cm/sec)
i = hydraulic gradient (cm/cm)
A = Flow area associated with an individual constituent measurement (ftz)

CF = conversion factor = 80.3 (ft/cm)/(sec/day)(L/ftB)(g/mg)

PARAMETER BACK TO DATA INPUT

Description Returns to the Input Data and Grid screen.

PARAMETER BACK TO CONC GRID

Description Returns to the Grid Completion: Concentration screen.

PARAMETER BACK TO K/DARCY GRID

Description Returns to the Grid Completion: Hydraulic Conductivity/Darcy Velocity
screen.

PARAMETER PRINT

Description Prints the data shown on the screen on the default printer. To print on a

different printer, select the printer in the “Print” options in Excel and then
press the “Print” button.
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Mass Flux Results

PARAMETER TOTAL MASS FLUX

Description The total contaminant mass flux across the transect in g/day and kg/yr.

PARAMETER MASS FLUX SUMMARY

Description Takes the user to Mass Flux Summary screen.

PARAMETER RUN/VIEW UNCERTAINTY ANALYSIS

Description Uncertainty in mass flux estimates is a key issue in using mass flux as a
metric. The Toolkit provides two options for analyzing uncertainty in the total
mass flux estimates derived from the transect method.
One option (Simple Uncertainty Analysis) provides a tool for estimating the
contribution of each individual observation to the total mass flux. If a single
monitoring point represents a high percentage of the total mass flux, then the
uncertainty in the calculation is high and additional monitoring points should
be added to reduce the uncertainty.
The second option (Advanced Uncertainty Analysis) utilizes a Monte Carlo
type approach to analyze uncertainty in the actual concentration, hydraulic
conductivity, and gradient measurements. With this tool, groundwater
practitioners can estimate the accuracy of the hydrologic measurements that
are being used for the mass flux calculation.

PARAMETER SELECT TRANSECT TO VIEW

Description Select a different transect to view. This option allows the user to see
previously calculated flux grids.

PARAMETER SELECT TIME PERIOD TO VIEW

Description Select a different time period to view. This option allows the user to see
previously calculated flux grids.

PARAMETER VIEW CONCENTRATION GRID

Description Takes the user to the Final Concentration Grid screen. The concentration
values in this grid cannot be edited. To edit concentration values return to
the “Grid Completion” screen.

PARAMETER BACK TO DATA GRID

Description Returns to the Input Data and Grid screen.
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PARAMETER PRINT

Description Prints the data shown on the screen on the default printer. To print on a
different printer, select the printer in the “Print” options in Excel and then
press the “Print” button.
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Final Concentration Grid

PARAMETER SELECT TRANSECT TO VIEW

Description Select a different transect to view. This option allows the user to see
previous grids.

PARAMETER SELECT TIME PERIOD TO VIEW

Description Select a different time period to view. This option allows the user to see
previous grids.

PARAMETER MASS FLUX SUMMARY

Description Takes the user to Mass Flux Summary screen.

PARAMETER VIEW MASS FLUX RESULTS

Description Takes the user to the Mass Flux Results screen.

PARAMETER VIEW FINAL CONC GRID

Description Shows the user the Final Concentration grid. This screen is for viewing
purposes only and data cannot be edited. To edit grid data use the ‘Back to
Data Grid’ button; to edit monitoring well input data use the ‘Back to Data
Input’ button.

PARAMETER VIEW FINAL K/DARCY GRID

Description Shows the user the Final Hydraulic Conductivity or Darcy Velocity grid. This
screen is for viewing purposes only and data cannot be edited. To edit grid
data use the ‘Back to Data Grid’ button; to edit monitoring well input data use
the ‘Back to Data Input’ button.

PARAMETER VIEW FINAL | GRID

Description Shows the user the Final Hydraulic Conductivity grid. This screen is for
viewing purposes only and data cannot be edited. To edit grid data use the
‘Back to Data Grid’ button; to edit monitoring well input data use the ‘Back to
Data Input’ button.

PARAMETER PRINT

Description Prints the data shown on the screen on the default printer. To print on a

different printer, select the printer in the “Print” options in Excel and then
press the “Print” button.
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Mass Flux Summary

PARAMETER SUMMARY GRAPH

Description The summary graph plots mass flux vs. distance to show the effect of
remediation/impact of natural attenuation processes.

A maximum of two types of error bars are shown on the graph. The first one
(interpolation error bar) represents the minimum and maximum mass fluxes
calculated using all the three available interpolation schemes in the Toolkit.

The other set of error bars (input interpolation) represent the 15" and 85"
percentiles from the Advanced Uncertainty analysis (for the particular
interpolation scheme(s) chosen by the user to interpolate concentration,
conductivity, and gradient). This set of error bars will only be shown when an
Advanced Uncertainty analysis is performed by the user.

PARAMETER RETURN TO TOOLKIT MAIN SCREEN

Description Returns to the Mass Flux Toolkit main screen.

PARAMETER RETURN TO TRANSECT MAIN SCREEEN

Description Returns to the main screen of the Mass Flux Transect Calculator.
PARAMETER VIEW MASS FLUX RESULTS

Description Returns to the Mass Flux Results screen.

PARAMETER VIEW CONC GRID

Description Returns to the Final Concentration Grid screen. The concentration values in

this grid cannot be edited. To edit concentration values return to the “Grid
Completion” screen.

PARAMETER PRINT

Description Prints the data shown on the screen on the default printer. To print on a
different printer, select the printer in the “Print” options in Excel and then
press the “Print” button.
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Uncertainty Analysis: Perform Uncertainty Analysis

Uncertainty in mass flux estimates is a key issue in using mass flux as a metric. The Toolkit
provides two options for analyzing Type 1 uncertainty in the total mass flux estimates derived
from the transect method.

One option (Simple Uncertainty Analysis) provides a tool for estimating the contribution of each
individual observation to the total mass flux. If a single monitoring point represents a high
percentage of the total mass flux, then the uncertainty in the calculation is high and additional
monitoring points should be added to reduce the uncertainty.

The second option (Advanced Uncertainty Analysis) utilizes the Monte Carlo approach to analyze
uncertainty in the actual concentration, hydraulic conductivity, and gradient measurements. With
this tool, groundwater practitioners can estimate the accuracy of the hydrologic measurements
that are being used for the mass flux calculation.

PARAMETER SIMPLE UNCERTAINTY ANALYSIS (EVALUATE UNCERTAINTY IN
INTERPOLATION SCHEME)

Description This module applies crossvalidation to evaluate the uncertainty in the
interpolation scheme. Crossvalidation is a method of removing one
observation at a time, estimating a value for the removed observation using
the remaining observations, and calculating the output (Olea, 1999). The
removed value is then replaced and the next observation removed. This
process is continued until all the observations have been removed one at a
time.

The Toolkit removes each observed value of concentration, hydraulic
conductivity, and gradient one at a time during crossvalidation, creates and
interpolates the grid using the same options chosen in the ‘Grid Completion’
screen, and calculates mass flux.

How to Enter Data Press ‘Evaluate Uncertainty in Interpolation Scheme’.

NOTE: The default interpolation scheme that the Toolkit uses is the nearest
neighbor interpolation..

Uncertainty analysis assumes that the Toolkit interpolated concentrations
have not been manually edited. Uncertainty analysis is not available for
manually created grids.

PARAMETER ADVANCED UNCERTAINTY ANALYSIS (EVALUATE HOW
UNCERTAINTY IN INPUT DATA AFFECTS TOTAL MASS FLUX)

Description This module uses Latin hypercube sampling (LHS), a modified Monte Carlo
approach, to analyze uncertainty in the actual concentration, hydraulic
conductivity, and gradient measurements.

In the Monte Carlo type approach, a random number is generated for every
value of concentration, hydraulic conductivity, and hydraulic gradient entered
by the user. This set of random inputs is then used to create and interpolate
the respective grids and mass flux calculated from those grids. Repeating
this procedure a large number times yields a probability distribution of the
mass flux from which statistical characteristics such as mean, percentile, and
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variance can be obtained.

The Mass Flux Toolkit performs 10 LHS iterations of 20 equal probability
intervals (See Appendix 1 for details on Latin hypercube sampling).

How to Enter Data 1) Specify global parameters for the concentration, Darcy/Conductivity, and
gradient. The Toolkit assumes that the values entered in the Input
screen are the mean values:

a. Choose a probability distribution for each parameter (see Appendix
A of the User’'s Manual for details on probability distributions).

b.  For the normal distribution, specify the standard deviation as a
percent of the mean. For lognormal distributions, specify the
error factor (EF) (the ratio of the 95" percentile to the median
of the lognormal data or the ratio of the median to the 5"
percentile) (NOTE: the error factor MUST be greater than one).
For uniform distribution, specify the lower and upper limits as
percentages of the mean.

2) If desired, Monte Carlo parameters for each individual value of
concentration, Darcy/Conductivity, and gradient can be specified using
the ‘Edit Individual Values Manually’ option.

3) Perform Input Uncertainty Analysis.

NOTE: Uncertainty analysis is performed on the transect and time period
selected in the Mass Flux Results screen.

Uncertainty analysis assumes that the Toolkit interpolated concentrations
have not been manually edited. Uncertainty analysis is not available for
manually created grids.

Uncertainty Analysis: Results

PARAMETER INTERPOLATION ERROR RESULTS (SIMPLE UNCERTAINTY
ANALYSIS)
Description Comparison of the total mass flux calculated using all the observations and

the contribution of each removed observation to the total mass flux.

If a single monitoring point represents a high percentage of the total mass
flux, then the uncertainty in the calculation is high and additional monitoring
points should be added to reduce the uncertainty.

PARAMETER INPUT DATA UNCERTAINTY ANALYSIS RESULTS (ADVANCED
UNCERTAINTY ANALYSIS)

Description Summary statistics (minimum, 25" percentile, mean, g5 percentile ,
maximum, and variance) on the estimate of uncertainty in the mass flux
calculation based on the user’s choice of interpolation method and
uncertainty in the input variables as defined by their probability distributions,
means, variances, and ranges.
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PARAMETER BACK TO MASS FLUX RESULTS

Description Returns to the Mass Flux Results screen.

PARAMETER BACK TO DATA INPUT

Description Returns to the Data Input screen.

PARAMETER PRINT

Description Prints the data shown on the screen on the default printer. To print on a
different printer, select the printer in the “Print” options in Excel and then
press the “Print” button.
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Wells
Streams
API Strategies Tool

Three important considerations regarding data input are:

1) To see the example data set in the input screen of the software, click on the
Paste Example button on the lower right portion of the input screen.

2) Because the Mass Flux Toolkit is based on the Excel spreadsheet, you have to click
outside of the cell where you just entered data or hit Return before any of the
buttons will work. Additionally, REMOVING rows or columns from input screens may
cause the program to crash.

3) Parameters used in the model are to be entered directly into the white cells.

NOTE: These worksheets only work if mass flux has been calculated for at least one transect in
the Mass Flux Transect Calculator.
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Receptor Impact - Wells: Input Data

PARAMETER

SELECT CONSTITUENT OF INTEREST

Description

The constituent to use in the dilution calculations.

How to Enter Data

Select radio button.

PARAMETER

TRANSECT OF INTEREST

Description

The transect to use in the dilution calculations

Source of Data

Plume maps.

How to Enter Data

Select one of the transects for which mass flux has been calculated in the
Toolkit.

PARAMETER

TIME PERIOD OF INTEREST

Description

The time period of data entered in the Mass Flux Transect Calculator.

How to Enter Data

Select one of the time periods for which mass flux has been calculated in the
Toolkit.

PARAMETER DISCHARGE RATE OF EACH SUPPLY WELL
Units gpm, gpd, ft*(m®/min, {2 (m*)/d
Description Discharge rate of each supply well.

Typical Values

0.1 to 1000 gpm

How to Enter Data

Enter directly.

PARAMETER

NUMBER OF SUPPLY WELLS

Description

Number of supply wells potentially affected by the contaminant plume.

Typical Values

1-5

How to Enter Data

Enter directly.

PARAMETER AQUIFER THICKNESS
Units ft (or m)
Description Estimated thickness of the aquifer containing the supply well and the

contaminant plume.

Typical Values

10 to 100 ft
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INPUT

Source of Data

Typically determined from site boring logs.

How to Enter Data

Enter directly.
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RECEPTOR IMPACT — WELLS RESULTS

Receptor Impact - Wells: Results

PARAMETER CONSTITUENT CONCENTRATION

Description The maximum concentration of a contaminant in water extracted from a
supply well using the relationship described in Einarson and Mackay (2001):

Csw = Md/st

where
My is the total mass flux or mass discharge of the contaminant from the well,
which can be predicted before the plume reaches the well using the entire
mass flux through upgradient transects and Qs is the pumping rate from the
supply well.

PARAMETER CAPTURE ZONE OF SUPPLY WELL

Description The capture zone of the supply well using the relationship described by
Javandel and Tsang (1986).

PARAMETER DISTANCE OF SUPPLY WELL FROM STAGNATION POINT

Description The distance of the supply well from the stagnation point using the

relationship described by Javandel and Tsang (1986).
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Receptor Impact - Streams: Input Data

PARAMETER

CONTAMINANT OF INTEREST

Description

The constituent to use in the dilution calculations.

How to Enter Data

Select from radio buttons. .

PARAMETER

TRANSECT OF INTEREST

Description

The transect to use in the dilution calculations

Source of Data

Plume maps.

How to Enter Data

Select one of the transects for which mass flux has been calculated in the
Toolkit.

PARAMETER

TIME PERIOD OF INTEREST

Description

The time period of data entered in the Mass Flux Transect Calculator.

How to Enter Data

Select one of the time periods for which mass flux has been calculated in the
Toolkit.

PARAMETER STREAM FLOW RATE
Units gpm, gpd, fi(m®)/sec, f*(m?)/min, ft* (m*)/d
Description The flowrate of the stream approached by the plume.

Typical Values

0.1-10° cfm

Source of Data

U.S. geological stream gage information

How to Enter Data

Enter directly.
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Receptor Impact - Streams: Results

PARAMETER

CONSTITUENT CONCENTRATION

Description

The maximum concentration of a contaminant in water extracted from a
stream downgradient of plume using the relationship described in Einarson
and Mackay (2001):

Csw = Md/st
where
Mg = the total mass flux or mass discharge of the contaminant from the well,
which can be predicted before the plume reaches the stream using the entire

mass flux through upgradient transects, and

Qsw = the flow rate of the stream.
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API STRATEGIES TOOL

The Mass Flux Toolkit provides an electronic version of the American Petroleum Institute’s (API)
Groundwater Remediation Strategies Guide (Newell et al., 2003) to help users apply mass flux to
groundwater remediation decision-making. Please refer to the above document (“API
Groundwater Remediation Strategies Tool” tab in “Learn About Mass Flux”) for help.
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CURRENT ESTCP/SERDP MASS FLUX PROJECTS

Several ESTCP and SERDP projects dealing with mass flux are currently ongoing. The following
is a list of such projects by lead principal investigator:

e Linda Abriola: Development of Assessment Tools for Evaluation of the Benefits of DNAPL
Source Zone Treatment.
This project deals with the development of methodologies for reliable prediction or
monitoring of plume development or reduction of organic mass flux under heterogeneous
field conditions after the source zone treatment.

Details on this project can be obtained at:
http://www.serdp.org/research/CU/CU-1293.pdf

o Kirk Hatfield: Demonstration and Validation of a Water and Solute Flux Measuring Device
This project involves the development of the flux-meter for the quantification of
contaminant flux leaving a site. The objective being that risk posed by a site can be
better evaluated and remedial efforts made by measuring cumulative flux rather than
contaminant concentrations.

Details on this project can be obtained at:
http://www.estcp.org/projects/cleanup/2001140.cfm

e Tissa lllangasekare: Mass Transfer from Entrapped DNAPL Sources Undergoing
Remediation: Characterization Methods and Prediction Tools.
This project seeks to develop prediction tools and site characterization methods to assist
site managers 1) make decisions on managing sites and 2) implement cost and benefit
effective remediation technologies. The objective being to understand, quantify, and
model the transfer of mass across heterogeneous DNAPL source zones undergoing
remediation.

Details on this project can be obtained at:
http://www.serdp.org/research/cu/cu-1294.pdf

e Michael Kavanaugh: Diagnostic Tools for Performance Evaluation of Innovative In-Situ
Remediation Technologies at Chlorinated Solvent-Contaminated Sites
The objective of this project is to evaluate in-situ remediation technologies at three
hydrogeologically different sites by applying mass flux as the metric of overall system
performance. Furthermore, the project compares various methods of calculating mass
flux.

Details on this project can be obtained at:
http://www.estcp.org/projects/cleanup/CU-0318.cfm

e Lynn Wood: Impact of DNAPL Source Zone Treatment: Experimental and Modeling
Assessment of Benefits of Partial Source Removal.
This project seeks to develop an understanding of the relationship between source zone
remediation and dissolved plume behavior by balancing mass removal with plume
attenuation for the purpose of optimizing the remedial process. The objective being the
development of cost-effective remediation endpoints based on mass flux.

Details on this project can be obtained at:
http://www.serdp.org/research/CU/CU-1295.pdf
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1
MASS FLUX TOOLKIT TROUBLESHOOTING TIPS

Minimum System Requirements

The Mass Flux Toolkit model requires a computer system capable of running Microsoft® Excel
(2000/XP) for Windows (2000/XP). Operation requires an IBM-compatible PC equipped with a
Pentium or later processor running at a minimum of 450 MHz. A minimum of 256 MB of system
memory (RAM) is strongly recommended. Computers not meeting these recommendations will
experience slow running times and/or problems with memory.

Installation and Start-Up

The software is installed by unzipping the Toolkit model file (MassFluxToolkit.zip) and keeping all
the unzipped files in the same folder on your computer hard drive. To use the software, start
Excel and load the MassFluxToolkit.xls model file from the File / Open menu. If you are using
Excel 2000, you may see a message box that asks you whether you want to disable or enable the
macros. For the Toolkit to operate effectively, you must enable the macros.

NOTE: Although the ‘Transect Calculator’ module in the Toolkit uses Microsoft Excel, the ‘Learn
About Flux’ module calls Microsoft Word and Adobe Acrobat pdf documents. Some features in
the “Learn about Flux” module may not work unless you have these programs installed on your
computer.

Spreadsheet-Related Problems

Backspace doesn’t clear cell. Use the delete key on the keyboard or the mouse to clear data.

The buttons won’t work. The Mass Flux Toolkit is built in the Excel spreadsheet environment,
and to enter data one must click anywhere outside the cell where data was just entered. If you
can see the numbers you just entered in the data entry part of Excel above the spreadsheet, the
data have not yet been entered. Click on another cell to enter the data.

##i## is displayed in a number box. The cell format is not compatible with the value, (e.g., the
number is too big to fit into the window). To fix this, unprotect the sheet. Then, select the cell,
pull down the format menu, select Cells and click on the Number tab. Change the format of the
cell until the value is visible. If the values still cannot be read, select the format menu, select
Cells and click on the Font tab. Reduce the font size until the value can be read.

#DIV/O! is displayed in a number box. The most common cause of this problem is that some
input data are missing. In some cases, entering a zero in a box will cause this problem. Double
check to make certain that data required for your run have been entered in all of the input cells.

#VALUE! is displayed in a number box. The most common cause of this problem is that some
input data are missing. Double check to make certain that data required for your run have been
entered in all of the input cells and all options have been selected.

Common Error Messages

Unable to Load Help Filez: The most common error message encountered with Toolkit is the
message ‘Unable to Open Help File’ after clicking on a Help button. Depending on the version of
Windows you are using, you may get an Excel Dialog Box, a Windows Dialog Box, or you may
see Windows Help load and display the error. This problem is related to the ease with which the
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Windows Help Engine can find the data file, MassFluxToolkit.HLP. Here are some suggestions
(in decreasing order of preference) for helping WinHelp find it:

e If you are asked to find the requested file, do so. The file is called MassFluxToolkit.HLP,
and it was installed in the same directory/folder as the Mass Flux Toolkit model file
(MassFluxToolkit.xIs).

e Use the File/Open menus from within Excel instead of double-clicking on the filename or
Program Manager icon to open the Mass Flux Toolkit model file. This sets the current
directory to the directory containing the Excel file you just opened.
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APPENDIX A.1. PROBABILITY DISTRIBUTIONS

This section describes in greater detail the probability distributions employed in the LHS
sampling. The Mass Flux Toolkit offers the user three distribution options: normal, lognormal,
and uniform.

A.1.1 Normal Distributions

Normal distributions are defined by the density function

1 O
f(x)= e 20° —00 < X < 00
o2

where ¢ is the standard deviation and p the mean of the distribution. The Toolkit assumes that

the values entered in the “Input Data and Grid” screen are the means. The uncertainty analysis
requires the user to specify a ¢ as a percentage of the mean.

A.1.2 Lognormal Distributions

A lognormal distribution is a distribution whose logarithms are normally distributed. The
lognormal density function is

1 —[('”(X)Z“)Zj
20
Xo+ 27 €

where o is the standard deviation and p the mean of the underlying normal distribution.

f(X) =

X, o >0

Lognormal distributions are typically specified in two ways throughout literature (Swiler and Wyss,
2004). One way, as described above, is to use the mean and standard deviation of the
underlying normal distribution. The other way is to by using the mean of the lognormal
distribution (o) and a term called the “Error Factor”. For a lognormal distribution, the error factor
is the ratio of the 95" percentile to the median, or equivalently, the ratio of the median to the 5"
percentile. Therefore, the error factor represents the width of a 90% confidence interval around
the median.

In terms of the error factor, the relationship between the underlying normal distribution and the
lognormal distribution can be described by

o = In(error factor)/1.645

and
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APPENDIX A.1 PROBABILITY DISTRIBUTIONS

2
(o2
=In(a) - —
u=In(a) 3

where o is the mean of the lognormal distribution, and ¢ and p the standard deviation and mean
of the underlying normal distribution, respectively.

The Mass Flux Toolkit describes the lognormal distribution using the error factor.

A.1.3 Uniform Distributions

A uniform distribution is specified over a particular interval and implies that all the points within
that interval have equal probability of occurring. The uniform probability distribution function is

F(X) = — A<x<B
B-A

where A and B are the lower and upper bounds, respectively.
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APPENDIX A.2. LATIN HYPERCUBE SAMPLING

A.2.1 Background

In the standard Monte Carlo approach, simple random sampling, a large number of runs (typically
100 to 1000) are required to obtain a meaningful probability distribution for the parameter. For
each run of the standard approach, a random number is generated for every value of
concentration, hydraulic conductivity, and hydraulic gradient entered by the user. This set of
random inputs is then used to create and interpolate the respective grids and mass flux
calculated from those grids. Repeating this procedure a large number times yields a probability
distribution of the mass flux from which statistical characteristics such as mean, percentile, and
variance can be obtained. However, the standard Monte Carlo technique tends to be time
intensive because of the large number of iterations requires.

Latin hypercube sampling (LHS) is a type of stratified Monte Carlo sampling. It can be viewed as
a method for controlling the upper and lower ends of the distributions used in the analysis such
that all portions of the distribution are well represented (U.S. EPA, 1997; Iman and Helton, 1988;
Gwo et al., 1996; Helton and Davis, 2002). In LHS, the given range of each variable in Xg,...,X, is
divided into j number of equal non-overlapping probability intervals. A random number with
respect to the probability density is then obtained for X; for each j interval. The j values of X; that
are obtained are then randomly paired with the j values obtained for X, and so on until all the j
values in X, are paired (Iman and Helton, 1988). LHS ensures that a minimal number of
probability intervals are required to represent the full range of the distribution (Bergin et al., 1999).
Additionally, LHS requires fewer simulations than simple random sampling to achieve the same
level of precision (U.S. EPA, 1997; Helton and Davis, 2002), hence a fraction of the time involved
with simple random sampling.

A.2.2 Mass Flux Toolkit Methodology

For normal and lognormal distributions, the Mass Flux Toolkit applies LHS in evaluating input
uncertainty using the following process:

1. The normal probability distribution described by the users input options (or the underlying
normal distribution for the lognormal distribution) is divided into 20 intervals of equal
probability.

2. Arandom number is generated from each interval. The numbers are sorted by magnitude
and each assigned a rank. Let each set of 20 random numbers represent a LHS set.

3. Step 2 is repeated for each value of concentration, hydraulic conductivity/Darcy velocity,
and gradient (if required) provided by the user.

4, Each concentration LHS set is then randomly paired with each Hydraulic
Conductivity/Darcy velocity set and a Spearman rank correlation obtained. This process
is repeated until a correlation coefficient of < 0.2 is obtained.

5. If hydraulic conductivity is used to calculate the mass flux then, in addition to the above
pairing, correlation coefficients of the pairings of concentration and gradient and
conductivity and gradient are also obtained. The pairings are continuously randomized
until all the correlation coefficients are <0.2.

6. For example, let concentration = A, conductivity/Darcy velocity = B, and gradient = C
then, the parings of A, B, and C are randomized until

Correlation (A, B) < 0.2
Correlation (A, C) < 0.2
Correlation (A, B) < 0.2
7. Correlation coefficients are obtained to minimize any undesired pairings.
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APPENDIX A.2 LATIN HYPERCUBE SAMPLING

8. Each of the randomly paired values of concentration, conductivity/Darcy velocity, and
gradient is then used to create a grid.

9. Each grid is interpolated (if required) by the interpolation scheme previously chosen by
the user and mass flux calculated. This results in 20 mass flux measurements.

10. Steps 1 through 9 are repeated 10 times for the entire LHS application.

11. The minimum, 15" percentile, 50™ percentile, 85" percentile, maximum, and variance are
the calculated from the 200 mass fluxes calculated.

For uniform distributions:

1. Twenty random numbers are generated between the lower and upper bounds specified
by the user.

The numbers are sorted by magnitude and each assigned a rank.

Step 2 is repeated for each value of concentration, hydraulic conductivity/Darcy velocity,
and gradient (if required) provided by the user.

4. Steps 4 through 11 for the normal/lognormal distribution are then followed.

2.
3.
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EXAMPLE 1: MASS FLUX CALCULATION

The following example is obtained from the API's “Groundwater Remediation Strategies Tool”
(Newell et al., 2003).

M
start of transect\Tﬁnseﬂ 1 T

Transect 2

Transect 3
Transect 4

end of transect

Direction of groundwater flow

™~

MOTES: o 100 200
——0.1—— Concentration contour in mgfL Hom (1)

] Source zone

MASS FLUX TOOLKIT
¥ USER’S MANUAL V 56



EXAMPLE 1: MASS FLUX CALCULATION

Mass Flux Toolkit Transect Calculator Input

Data Type Parameter Value Source of Data
Transect Data * Transect 1 From Source: 193 (ft) * Plume maps
Hydrogeology  Hydraulic Conductivity: 0.032 (cm/sec) « Slug-tests results

* Hydraulic Gradient: 0.002 (cm/cm) « Static water level
measurements
End of Transect |« Transect 1 From Source 90 (ft) * Plume maps
(start of transect assumed to
be left facing downstream):

Concentration * MTBE Concentration * Plume top based on top of
water table
) * Plume bottom based on top of
Distance clay layer below aquifer
of Point
from Start Sampling  Plume  Plume
Name  of Transect Interval Top Bottom Conc
(f (ftbgs)  (ftbgs) (ftbgs) (mg/L)
TRI-2 10 5-10 5 15 2.3
TRI-2 10 10-15 5 15 0.47
TRI-4 275 5-10 5 20 19.7
TRI-4 275 10-15 5 20 7.2
TRI-4 275 15-20 5 20 0.34
TRI-6 45 5-10 5 20 87.2
TRI-6 45 10-15 5 20 35.6
TRI-6 45 15-20 5 20 9.5
TRI-8 62.5 5-10 5 20 54.1
TRI-8 62.5 10-15 5 20 15.3
TRI-8 62.5 15-20 5 20 0.67
TRI-12 80 5-10 5 15 4.5
TRI-12 80 10-15 5 15 5.6

Mass Flux Toolkit Transect Calculator Output

Parameter Value Source of Data

Total Mass Flux for Transect 1 105 g/day See Figure 1-5

Mass Flux Toolkit Modeling Summary:

e The Mass Flux Toolkit was used to estimate the total mass flux and uncertainties
associated with that estimate for MTBE at a petroleum refinery.

e The Mass Flux Transect Calculator was used as the primary model to predict the total
mass flux because of the availability of site hydrogeological and transect concentration
data.
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EXAMPLE 1: MASS FLUX CALCULATION

e The Distance of Transect from Source was entered in Section 6.1, hydraulic conductivity
in Section 6.4, hydraulic gradient in Section 6.5, and individual transect data in the table.
Uniform hydraulic conductivity and gradient fields were chosen across the entire transect.
Because the data was collected at various intervals, the Sampling Interval option was
selected in Section 6.6.

e A grid refinement of 1 x 1 was used in Section 7 as a conservative measure.

¢ No interpolation was required for the concentration grid and since uniform hydraulic
conductivity and gradient were used, no interpolation was required for these grids either.

e Figure 1-5 shows the total MTBE mass flux calculated across Transect 1.

e A simple uncertainty analysis was performed on the data to determine potential areas of
high uncertainty. Figure 1-6 shows the results of the uncertainty analysis.

KEY POINT:

The Mass Flux Toolkit indicates that the total mass groundwater flux across transect 1 is 105
g/day. An uncertainty analysis on the input data shows that of all the sampling points collected,
TRI-6 sampling interval 15-20 ft has the largest influence on the total mass flux (23 % contribution
to total mass flux).
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EXAMPLE 1: MASS FLUX CALCULATION ‘

Site Location and 1.D.:
Description:

4 CHOOSE TRANSECT

6. ENTER TRAMSECT DATA

Iinput Data and Grid

Data Input Instructions
[T Enter value directly.
alue caloulated by rodel
[Don't enter any data)

O start of transect

5. CHODSE TIME PERIOD |1 vl

ITransect‘I vl

Next Step:

Continue Data Input

6.1 Distance of Transect 1fromn Source _—» i
6.2 | O Darcy Velocity @ Hydraulic Conductivity | 6.6 | @& Sarnpling Interval 1 Iid Paoint of Sarnpling Interval
6.3 Hydraulic Conduchivity Lnits cmisec W |
6.4 Uniform Hydraulic Conductivit? es - ¥ Hudraulic Conductivite | 3 2DE-D2| fearieac
6.5  Lniform Hydraulic Gradient? Yes | »  Hydraulic Gradient [ 2,00 -03] fivartinns
Distance of
_Moniloring Sampling Interval Plume Top Plume Bottom Concentration (mglL ]
Point from Start [Ft bgs] (Ft bgs] (Ft bgs]
of Transect Lonsttvert A Lonsifvernt 7
Monitoring Point Top | Bottom ATEE
1 of Tral
2 Erd of Ti
3 n 5 n 5 15 23
4 0 1 15 5 15 0.47
5 275 5 n 5 20 3.7
B 275 1 15 5 20 72
7 275 15 20 5 20 0.34
g 45 5 0 5 20 g7.2
g 45 1 15 5 20 5.6
il 45 ] 20 5 20 95
n E25 5 n 5 20 54.1
12 E25 1 15 5 20 153
13 E25 1 20 5 20 0.E7
4 20 5 0 5 15 45
il a0 1 J] 5 1 5.6 -
7. CHOOSE GRID [OPTIOMAL) Current Grid B G Ey Fefined Grid 8. SELECT COMSTITUENT FOR CALCULATIONS
Murnber of rows 0 - 10 | & MTBE 1 Constituent B |
Murnber of colurnns 7 7

Back to Transect Calculator Screen Fmpert MW ate Export M Date See ConciFiur Grids
e rareromeis || HELP

Figure 1-1. Input Data and Grid Screen.
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EXAMPLE 1: MASS FLUX CALCULATION ‘

Data Input Instructions

Grid Completion: Concentration

Enter value directly.

Transect 1 Time Period 1. No Interpolation Required (No Space Available in Grid for Interpolation). > [Walues in

italics represent

. interpol ated values.)
Export Conc Grid Import Conc Grid Next StEP

View Hydraulic

TopBottomn of plurne.

data).
MTBE Concentrations (mg/L)

Distance from Edge of Transect [Ft)

Start of Tranzect TH1-2 TH1-4 TR1-6 TR1-8 TR1-12 End of Transect
ap ydid FEE S5 £2F e i
8 0 2.30E+00 1.97E+01 8.72E+01 5.41E+01 4.50E+00 0
£5 0 2.30E+00 197E+01 8.72E+01 5.41E+01 4.50E+00 0
Y Ly 0 2.30E+00 197E+01 8.72E+01 5.41E+01 4.50E+00 0
-_S_' a5 0 4.70E-01 7.20E+00 3.56E+01 153E+01 5.60E+00 0
< ne 0 4.70E-01 7.20E +00 3.56E+01 1.53E+01 5.60E+00 0
% 25 0 4.70E-01 7.20E+00 3.56E+01 153E+01 5.60E+00 0
8 e 0 4.70E-01 7.20E+00 3.56E+01 1.53E+01 5.60E+00 0
3.40E-01 9.50E+00 6.70E-01
3.40E-01 9.50E+00 6.70E-01
3.40E-01 9.50E+00 6.70E-01

Figure 1-2. Concentration Grid
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EXAMPLE 1: MASS FLUX CALCULATION ‘

Grid Completion: Hydraulic Conductivity Data Input Instructions

E rter value directly.

Transect 1 Time Period 1. Constant Conductivity: No Interpolation Required ) [Values in

italics represent

interpolated values.)

View Hydraulic

TopBottorn of plurne.
Back to Data Input Back to Conc Grid _ m HELP Gradient Grid - ) [Don't enter any
data].

Hydraulic Conductivity (cm/fsec)

Distance from Edge of Transect [Ft]

Start of Transect TR1-2 TR1-4 TR1-6 TR1-8 TR1-12 End of Transect
2p ne IEE 450 £25 f20 800
A8 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02
E5|  3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02
Y E8] 320E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02
-_%' 25 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02
E 28| 3 20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02
"% 25| 3 20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02
= & 3 20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02 3.20E-02
HE 3.20E-02 3.20E-02 3.20E-02
we 3.20E-02 3.20E-02 3.20E-02
5 3.20E-02 3.20E-02 3.20E-02
=

Figure 1-3. Hydraulic Conductivity Grid
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EXAMPLE 1: MASS FLUX CALCULATION ‘

Grid Completion: Hydraulic Gradient peta nputinsractions

Enter value directlu.

l [Values in

italics represent

interpol ated values.)
Export i Grid Import i Grid Next Step'
TopBattorn of plume.
Back to Data Input Back to Conc Grid Back to K Grid m HELP Calculate Mass Flux - ) [Don't enter any

data.

Transect 1 Time Period 1. Constant Gradient: No Interpolation Required

Hydraulic Gradient {(cm/cm)

Distance from Edge of Transect [ft])

Start of Transect TH1-2 TH1-4 TH1-6 TH1-8 TH1-12 End of Transect
a4 Lty ArE EAY EX5 Lodi Lo
£ 7 p0E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03
EF| 2 00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03

" £ 7 00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03
-_,E: 25| 200E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03
E HE 200E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03
-::ﬁ," Z5 200e-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03
= M 200E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03 2.00E-03

2.00E-03 2.00E-03 2.00E-03

2.00E-03 2.00E-03 2.00E-03

2.00E-03 2.00E-03 2.00E-03

Figure 1-4. Hydraulic Gradient Grid
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EXAMPLE 1: MASS FLUX CALCULATION ‘

M ass F I ux Res u It Data Representation

1. Bold values represent calculations based on given values.

TOTAL MASS FLUX (g,(day] (kg,(yr] 2. Values in italics represent calculations based on interpolation.

3. Black shaded cells represent the top and bottomn of the plume.

Next step: Mass RuniView Uncertaintv SELECT TRANSECT TO VIEW ITransect1 vl
Flux Summary Analysis (Optional) m HELP SELECT TIME PERIOD TOVIEW  [1 =]

MTEBE Mass Flux {g/day)

Distance from Edge of Transect [Ft)

Start of Transect TR1-2 TH1-4 TR1-6 TR1-8 TR1-12 End of Transect
zF Fofa FEE Fix F2 5 R Loy
2 0.00E +00 2 44E-M 2 6GE+0D0 1.18E+01 7.30E+00 4 77E-01 0.00E + 00
e 0.00E +00 2 44E-M 2.66E +00 1.18E+01 7.30E+00 4 F7E-O01 0.00E +00
B 0.00E +00 2 44E-M 2 6GE +0D0 1.18E+01 7.30E+00 4 FFE-O01 0.00E + 00
" &a 0.00E +00 4.98E-02 9.71E- 4 80E+00 2.06E +00 5.94E-01 0.00E +00
-_,E: B 0.00E +00 4 98E-02 9.71E-01 4 B0E+00 2.06E +00 5.94E-01 0.00E + 00
-E 2 0.00E + 00 4.98E-02 9.71E-M 4 80E+00 2.06E +00 5.94E-01 0.00E +00
E' e 0.00E +00 4 98E-02 9.71E-m 4 B0E+00 2.06E +00 5.94E-01 0.00E + 00
4.59E-02 1.28E+00 9.04E-02
4 59E-02 1.28E+00 9.04E-02
4. 59E-02 1.28E+00 9.04E-02

Figure 1-5. Mass Flux Results Grid
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EXAMPLE 1: MASS FLUX CALCULATION ‘

interpolation Error Results

1. The table below shows all concentration and. if applicable,
rior-unifarmn conductivibdDarcy vel ocity and gradient
input data.
2. During the uncertainty analysis, each of the points in the
table are rermoved one at a tirme and the mass flux
caloulated without that point using the interpolation
=scheme specified in the Data lnput section [note that b

Site Location and 1.D.:
Description:

Next Step: Back to Mass Flux Result m SELECT TRANSECT TOVIEW [ Transect1 =]
Mass Flux Summary Back to Data Input HELP SELECT TIME PERIOD TOVIEW [1 ]

MTBE Interpolation Methods
Hydraulic Conductivity:  Uniform
Conceniration:  Nearest Neighbor
Hydraulic Gradient:  Uniform

Total Mass Flux Including All Points 1.08E+02  [t-4-5}%]
RESULTS
Total Mass Flux

Parameter Excluding Contribution of

Top of Bottom of Value Selected Point and| Selected Point to

Sampling Sampling Parameter |(Removed For| Parameter Interpolating Total Mass Flux

End of Transect Interval Interval Examined Analysis Units {giday) (%)

il Start of Transect Concentration 0.00E+00 moyL
2 TR1-2 a0 10.0 Concentration 2 30E+00 moiL
3 TR1-2 10.0 150 Concentration 4 70E-D1 moyL
4 TR1-4 5.0 10.0 Concentration 1.97E+01 eyl
5 TR1-4 10.0 150 Concentration 7.20E+00 L
o TR1-4 1510 200 Concentration 3 40E-01 mofL
7 TR1-6 5.0 10.0 Concentration 3. 72E+01 mofL
8 TR1-6 10.0 15.0 Concentration 3.56E+01 moyL
9 TR1-6 15.0 20.0 Concentration 9.50E+00 mgyL
10 TR1-8 a0 10.0 Concentration S 41E+01 moyL
1T TR1-8 10.0 15.0 Concentration 1.83E+01 moyL
12 TR1-8 15.0 20.0 Concentration A 70E-01 moiL
13 TR1-12 5.0 10.0 Concentration 4 S0E+00 eyl
14 TR1-12 10.0 15.0 Concentration 5.G0E+00 oyl
5 End of Transect Concentration 0.00E+00 mgfll

Figure 1-6. Simple Uncertainty Analysis
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EXAMPLE 1: MASS FLUX

LCULATION

Transect Calculator: Mass Flux Summary .......

Site Location and 1.D.:
Description:

Mass Flux Summary for MTBE

Distance from Mass Flux [glday])

85th percentile from Advanced Uncertainty Analusis

Maximum of the three Toolkit interpolation schemes

Source [Ft] Time Period 1 Time Period 2 | Time Period 3 Time Period 4 | Time Period 5

Transect 1 133 1.05E+02

Transect 3

120E+02

¥alue using selected interpolation schemes

Minimum of the three Toolkit interpolation schemes

15th percentile from Advanced Uncertainty Analysis

—4—Time Period 1

100E +02

2.00E+0

E.O0E+O

4.00E+

Mass Flux {gfday)

2.00E+

0.00E+00

0o B0.0

0.0 1500 200.0 2600

Distance of Transect From Source (ft)

Next Step: View Flux Result View Conc Grid

Save File Return To Toolkit Main Screen Return To Transect Main Screen

Figure 1-7. Mass Flux Summary
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EXAMPLE 2: MTBE CONCENTRATION AT CONTROL POINT

EXAMPLE 2: MTBE CONCENTRATION AT CONTROL
POINT

The following example is obtained from the API's “Groundwater Remediation Strategies Tool”
(Newell et al., 2003).

Total Mass Flux is Calculated Using Data Provided in Example 1. Transect 1 was used as a

conservative pick for the calculation of the control point concentration and does not assume any
natural attenuation.

Mass Flux Toolkit Receptor Impact — Wells Input

Data Type Parameter Value

Supply Well * Flow rate: 10 (gpm)

Mass Flux Toolkit Receptor Impact — Wells Output

Parameter Value Source of Data
« Total Mass Flux for Transect 1 « 105 g/day See Figure 1-5 of Example 1
« Concentration at Control Point +1.94 mg/L See Figure 2-1
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EXAMPLE 2: MTBE CONCENTRATION AT CONTROL POINT

Mass Flux Toolkit Modeling Summary:

e The Mass Flux Toolkit was used to estimate the total mass flux and uncertainties
associated with that estimate for MTBE at a petroleum refinery (See Example 1).

e The Mass Flux Transect Calculator was used as the primary model to predict the total
mass flux because of the availability of site hydrogeological and transect concentration
data (See Example 1).

e The Distance of Transect from Source was entered in Section 6.1, hydraulic conductivity
in Section 6.4, hydraulic gradient in Section 6.5, and individual transect data in the table.
Uniform hydraulic conductivity and gradient fields were chosen across the entire transect.
Because the data was collected at various intervals, the Sampling Interval option was
selected in Section 6.6 (See Example 1).

e Agrid refinement of 1 x 1 was used in Section 7 (See Example 1).

¢ No interpolation was required for the concentration grid and since uniform hydraulic
conductivity and gradient were used, no interpolation was required for these grids either
(See Example 1).

e Figure 1-5 shows the total MTBE mass flux calculated across Transect 1 (See Example
1).

e The Impact to Receptor-Wells model was used to calculate the concentration of MTBE at
the control point.

e Transect 1 and Time Period 1 were selected in Section 1 of the Impact to Receptor-Wells
input screen. The flow rate of the supply well was also entered in Section 1.

KEY POINT:

The Mass Flux Toolkit indicates that the total groundwater mass flux across transect 1 is 105
g/day which results in a concentration of 1.94 mg/L at the control point. This value assumes the
plume is at a steady-state condition. Some corrective action measures may be required to
reduce the control point concentration.
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EXAMPLE 2: MTBE CONCENTRATION AT CONTROL POINT

fhafa fnped fnstroctions:

Receptor Impact Worksheet - Wells ...... ..

0.80 ——»  Eeater s vt

P R e e L e e e e
Frf ernar v oA S

Site Location and |.D.:
Description:

1 CONSTITUENT CONCENTRATION

& MTBE 1 Constituent B |
Trangect of Interest I Transect 1 jv
Time Period of Interest I 1 ;I
Dizcharge Rate for Each Supply 'well 1.00E+01 I gpm ;I
Total kass Flux [Calculated From bazz Flux Transect bethod) 1.05E+02 et
aximnurn Constituent Concentration in W ater
Extracted from Supplu ‘whell 1.94E+00 Fere ¥

2. CAPTURE ZONE [OPTIONAL)
Murmber of Supply Wellz
Aguifer Thickness s

Diarcy Yelocity For Transect 6. 40E-05 Frerathiy

Mo Data i
No Data g7

Capture Zone of Suplly well(s)
Diztance of Supply 'well from Stagnation Point

Distance to Stagnation Point

Figure 2-1. Control Point Concentration.

MASS FLUX TOOLKIT
¥ USER’S MANUAL V¥




EXAMPLE 2: MTBE CONCENTRATION AT CONTROL POINT

CASE STUDY
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CASE STUDY: MTBE AND TBA

Data for the following case study was provided by LFR Levine-Fricke (personal communication
with T. L. Roth and E.M. Nichols at LFR Levine-Fricke, February 2006). They compared methyl
tert-butyl ether (MTBE) and tertiary butyl alcohol (TBA) mass flux calculated using the Toolkit to a
manual calculation based on a site-specific grid using an interpolation of concentration and a
detailed sequential indicator kriging interpolation of hydraulic conductivity.

This case study documents the comparison of mass flux calculations. Note that the following site
figure is for demonstration only and does not represent the actual site.

\\

MW-13

MW-12
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CASE STUDY: MTBE AND TBA ‘

Mass Flux Transect Calculator Input

Data Type Parameter Value Source of Data
Transect Data  Transect 1 From Source: 1700 (ft) e Plume map
Hydrogeology » Hydraulic Conductivity: See table below * Slug-tests

» Hydraulic Gradient: See table below results/estimations
* Static water level
measurements
End of Transect * Transect 1 From Source (start of transect assumed to be at the 1700 (ft) * Plume map
right facing downstream):
Data Distance * Plume top based
of Point ;)nbltop of water
able
from Start Sampling Plume Plume MTBE TBA
) * Plume bottom
Name  of Transect Interval Top Bottom K i Conc Conc based on top of
(f) (ft bgs) (ft bgs) (ft bgs) (ftd) (fft) (mg/L) (mg/L) clay layer below
aquifer
MW-1 100 5-20 7.14 81.30 150 0.00071 0.5 10
MW-1 100 33-38 7.14 81.30 22 0.00071 0.5 10
MW-1 100 51-56 7.14 81.30 27 0.00071 0.5 10
MW-1 100 66-71 7.14 81.30 1 0.00071 0.5 10
MW-2 325 7-22 11.23 92.00 150 0.0021 2.8 55
MW-2 325 40-45 11.23 92.00 26 0.0021 86 310
MW-2 325 62-67 11.23 92.00 114 0.0021 7.2 890
MW-2 325 77-82 11.23 92.00 1 0.0021 0.5 10
MW-3 500 10-25 15.81 92.00 31 0.0021 21 10
MW-3 500 38-43 15.81 92.00 66 0.0021 14 10
MW-3 500 58-63 15.81 92.00 150 0.0021 17 10
MW-3 500 77-82 15.81 92.00 1 0.0021 4.6 30
MW-4 665 15-30 21.15 95.00 21 0.0021 11 0.01
MW-4 665 44-49 21.15 95.00 50 0.0021 3.7 0.01
MW-4 665 63-68 21.15 95.00 87 0.0021 3 0.01
MW-4 665 80-85 21.15 95.00 1 0.0021 0.5 0.01
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CASE STUDY: MTBE AND TBA ‘

Distance
of Point
from Start Sampling Plume Plume MTBE TBA
Name  of Transect Interval Top Bottom K i Conc Conc
() (ft bgs) (ft bgs) (ft bgs) (ft/d) (fuft) (mg/L) (mg/L)
MW-5 805 20-35 2491 96 33 0.0021 12 0.01
MW-5 805 47-52 2491 96 57 0.0021 11 0.01
MW-5 805 65-70 2491 96 150 0.0021 4.2 0.01
MW-5 805 81-86 2491 96 1 0.0021 0.5 0.01
MW-6 1005 24-39 29.55 77 150 0.0019 6.2 0.01
MW-6 1005 47-52 29.55 7 58 0.0019 5.2 0.01
MW-6 1005 62-67 29.55 77 1 0.0019 0.5 0.01
MW-7 1185 30-45 35.63 82 44 0.0019 6.9 0.01
MW-7 1185 52-57 35.63 82 51 0.0019 7.4 0.01
MW-7 1185 67-72 35.63 82 1 0.0019 0.5 0.01
MW-8 1430 29-44 32.54 81 44 0.0019 4.2 0.01
MW-8 1430 51-56 32.54 81 51 0.0019 6.3 0.01
MW-8 1430 66-71 32.54 81 1 0.0019 0.5 0.01
Mass Flux Transect Calculator Output
Data Type Parameter Value
LFR Levine-Fricke Total Mass Flux for Transect 1 MTBE TBA
E‘;?:Z?: ent 1.7 g/day 9.4 g/day
Toolkit Estimates Total Mass Flux for Transect 1 MTBE TBA
MTBE: Figures 3-8 and 3-9; 3-19 and 3-20; and 3-30 and 3-31 | Natural Neighbor Interpolation 2.5 g/day ~ 21.2 g/day
) Linear Interpolation 2.9 g/day 20.4 g/day
TBA: Figures 3-37 and 3-38; 3-44 and 3-45; and 3-51 and 3-52 .
Log Transformation 1.7 g/day 9.3 g/day
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CASE STUDY: MTBE AND TBA

Mass Flux Toolkit Modeling Summary:

e The Mass Flux Toolkit was used to estimate the total mass flux and uncertainties
associated with that estimate for MTBE and TBA at a petroleum refinery.

e The Mass Flux Transect Calculator was used as the primary model to predict the total
mass flux because of the availability of site hydrogeological and transect concentration
data.

e The Distance of Transect from Source was entered in Section 6.1, hydraulic conductivity
in Section 6.4, hydraulic gradient in Section 6.5, and individual transect data in the table.
Because the data was collected at various intervals, the Sampling Interval option was
selected in Section 6.6.

e A grid refinement of 2 x 2 (to match the LFR Levine-Fricke grid) was used in Section 7.

e Mass flux was calculated using each of the three interpolation techniques available in the
Toolkit for comparison purposes.

e Figure 3-1 shows the input data for the Toolkit.

e Figures 3-2 and 3-3, 3-13 and 3-14, and 3-24 and 3-25 show the final MTBE
concentration girds calculated using the nearest neighbor interpolation, linear
interpolation, and log transformation, respectively.

e Figures 3-4 and 3-5, 3-15 and 3-16, and 3-26 and 3-27 show the final hydraulic
conductivity girds calculated using the nearest neighbor interpolation, linear interpolation,
and log transformation, respectively.

e Figures 3-6 and 3-7, 3-17 and 3-18, and 3-28 and 3-29 show the final hydraulic gradient
girds calculated using the nearest neighbor interpolation, linear interpolation, and log
transformation, respectively.

e Figures 3-8 and 3-9, 3-19 and 3-20, and 3-30 and 3-31 show the total MTBE mass flux
calculated using the nearest neighbor interpolation, linear interpolation, and log
transformation, respectively.

e A simple uncertainty analysis was performed on the data to determine potential areas of
high uncertainty. Figures 3-10 and 3-11, 3-21 and 3-22, and 3-32 and 3-33 show the
results of the uncertainty analysis for MTBE for the nearest neighbor interpolation, linear
interpolation, and log transformation, respectively.

e Figures 3-12, 3-23, and 3-34 show the MTBE Mass Flux Summary results for the nearest
neighbor interpolation, linear interpolation, and log transformation, respectively.

e Figures 3-35 and 3-36, 3-42 and 3-43, and 3-49 and 3-50 show the final TBA
concentration girds calculated using the nearest neighbor interpolation, linear
interpolation, and log transformation, respectively.

e Figures 3-37 and 3-38, 3-44 and 3-45, and 3-51 and 3-52 show the total TBA mass flux
calculated using the nearest neighbor interpolation, linear interpolation, and log
transformation, respectively.
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CASE STUDY: MTBE AND TBA

e Figures 3-39 and 3-40, 3-46 and 3-47, and 3-53 and 3-54 show the results of the
uncertainty analysis for TBA for the nearest neighbor interpolation, linear interpolation,
and log transformation, respectively.

e Figures 3-41, 3-48, and 3-55 show the TBA Mass Flux Summary results for the nearest
neighbor interpolation, linear interpolation, and log transformation, respectively.

KEY POINTS:

The total mass groundwater flux across transect 1 obtained using the log transformation for all
concentration, conductivity, and gradient grids of 1.7 g/day for MTBE and 9.3 g/day for TBA was
in agreement with the LFR Levine-Fricke manual calculation of 1.7 g/day for MTBE and 9.4 g/day
for TBA.

For MTBE log transformation, an uncertainty analysis on the input data shows that of all the
sampling points collected, concentration at MW-2 sampling interval 7-22 ft has the largest
influence on the total mass flux (87 % contribution to total mass flux). Hydraulic conductivity at
MW-2 sampling interval 40-45 ft has the second largest influence on the total mass flux (68 %
contribution to total mass flux).

For the MTBE nearest neighbor interpolation, hydraulic conductivity at MW-2 sampling interval
40-45 ft has the largest influence on the total mass flux (62 % contribution to total mass flux)
while concentration at MW-2 sampling interval 7-22 ft has the second largest influence on the
total mass flux (53 % contribution to total mass flux).

For MTBE linear interpolation, concentration at MW-2 sampling interval 7-22 ft has the largest
influence on the total mass flux (65 % contribution to total mass flux) while hydraulic conductivity
at MW-2 sampling interval 40-45 ft has the second largest influence on the total mass flux (55 %
contribution to total mass flux).

For TBA log transformation, an uncertainty analysis on the input data (log transformation) shows
that of all the sampling points collected, hydraulic conductivity at MW-2 sampling interval 40-45 ft
has the largest influence on the total mass flux (68 % contribution to total mass flux).
Concentration at MW-2 sampling interval 62-67 ft also has a large influence on the total mass flux
(56 % contribution to total mass flux).

For TBA nearest neighbor interpolation, concentration at MW-2 sampling interval 62-67 ft has the
largest influence on the total mass flux (69 % contribution to total mass flux) while hydraulic
conductivity at the same location has the second largest influence on the total mass flux (55 %
contribution to total mass flux).

For TBA linear interpolation, concentration at MW-2 sampling interval 62-67 ft has the largest
influence on the total mass flux (55 % contribution to total mass flux) while hydraulic conductivity
at the same location has the second largest influence on the total mass flux (49 % contribution to
total mass flux).

In summary, different methods of interpolation can result in different total mass flux calculations.
In this case, a difference of a factor of 2 was observed for TBA calculations.
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CASE STUDY: MTBE AND TBA ‘

Data Input Instructions
I“put Data a“d Grld T 1 Enter value directy.

mm  “alue calculated by model
[Don't enter arw data)

Site Location and |.D.: |
Description: MTBE and TBA

4 CHOOSE TRAMSECT ITransect1 vl 5. CHDOSE TIME PERIOD |1 vl

6. ENTER TRANSECT DATA

6.1 Distance of Trangect 1Ffrom Source —_——— 17000 A4

O start of ransect

6.2 | O Darcy Velocity ® Hydraulic Conductivity | 6.6 | @ Sarmpling Interval O Mid Point of Sarnpling lnteryal |
transect
6.3  Hudraulic Conductivity Units fiid b
6.4 Uniform Hydraulic Conductivity? Mo -
6.5  Uniforr Hydraulic Gradient? Mo -
Distance of
_Moniloring Sampling Interval Plume Top Plume Bottomn Hydrau-lif: Hydra-ulic Concentration [ugfL]
Point from Start [Ft bg=] {ft bas) {ft bgs] Conduchivity Gradient
of Transect [Fud) [ FefFt) Loasiteent A Lonsiifvent &
Monitoring Point [Ft) Top | Bottom AFEE FEA
1
2
3 100 5 20 FAL) 813 150 0.00071 0.5 1
4 b1 00 2B 8 714 813 2 0.00071 05 1
5 Pd-1 100 51 56 714 813 27 0.00071 0.5 1
E -1 100 EE Fil FAL) 813 1 0.00071 0.5 1
7 Feliwd-2 325 7 22 .23 32 150 0.002133 28 55
g hdwd-2 325 40 45 1.23 92 26 0.002133 86 30
g b2 325 E2 E7 123 92 114 0.002133 7.2 8490
10 hwd-2 325 77 82 1.23 92 1 0.002133 05 10
n b3 500 i 25 15.81 92 3 0.002133 21 1
12 -3 500 38 43 15.81 92 B6 0.002133 4 1
13 b3 500 58 B3 15.81 92 150 0.002133 7 1
L hwd-3 500 77 82 15.81 92 1 0.002133 48 30
15 P-4 EES 15 30 2118 95 21 0.002133 il 0.01 -
7. CHODOSE GRID [OPTIONAL) Current Grid Refire Grid By Fefined Grid 8. SELECT CONSTITUENT FOR CALCULATIONS
Murnber of rows . & & MTBE 0 TBA
Murmber of colurnns v &

Next step: Back to Transect Calculator Screen Sap ConcFiuy Sids

Continue Data Inpl'It Fasfe Fxample Fesfore Tabfe Formatfing

Figure 3-1. Input Data and Grid Screen.
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CASE STUDY: MTBE AND TBA

Grid Completion: Concentration

Transect 1 Time Period 1. Nearest Neighbor Interpolation

Data Input Instructions

Entervalue directly
(Values in
italics represent
interpolated values )

—>

tep 110: Interpolate Cone Export Cone Grid Import Conc Grid Next Step:
Back te Data Input 1 In;e;E:Lact;\:t{,d;a'«l;(;lc - —> L ZS;;;TDQ;ID;D;%;HE.
ata
MTBE Concentrations (ug/L)
Distance from Edge of Transect (ft)
Start of Transect MW -1 MW-2 MW -3 MY -4 MW -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
7.1 0 2 50E-01 5.00E-01
71.6 0 2 50E-07 §.00E-01 1.65E+00 2.80E+00
16.0 0 2 50F-01 5.00E-01 1.65E+00 2.80E+00 7. 19E+07 2.10E+01
20.5 0 0.00E+00 5.00E-01 1.65E+00 2. 80E+00 210601 2.10E+01
24.9 0 0.00E+00 5.00E-01 1.27E+00 2. 80E+00 2106401 210E+01 1.10E+01 1.10E+01 1.15E+01 1.20E+01
% 29.4 0 0.00E+00 5.00E-07 5.00E-01 8.60E+01 403E+01 1.756+07 1.10E+01 1. 10E+07 1.206+01 1.20E+01
& 33.8 0 2.50E-01 5.00E-01 5.00E-01 BEOE+0T 5.00E+01 1.406+07 1.40E+01 7.35E+00 1.206+01 1.205+07
: 38.2 0 0 00E+00 5 ODE-0F 8E0E+0T 8.60E+01 5 O0E+07 1.40E+01 1. 40E+07 3 70E+00 3.70E+00 1 15E+01
g' 42.7 0 0.00E+00 5 00E-0F BEOE+OT 8.60E+01 8 60E+01 1.40F+07 3 T0E+00 3.70E+00 3 T0E+00 1 10E+0F
47.1 0 0.00E+00 5 00E-07 4336401 860E+01 860E+01 1. 556+07 3 70E+00 3 70E+00 7 10F+01 1.10E+01
51.6 [ 2.50E-01 5.00E-01 5.00E-01 466E+01 1.70E+01 1.70E+07 1.70E+01 370E+00 1.10E+01 1105401
56.0 0 0.00E+00 500507 385E+00 7.20E+00 1705407 1.70E+01 1.705+07 3 00E+00 §.07E+00 7 BOE+00
60.5 0 0.00E+00 500807 7.20E+00 7.20E+00 1. 21E+01 1.70E+01 1.70E+01 300E+00 2.60E+00 4. 205+00
4.9 0 2 50E-01 5.00E-01 500F-04 7.20E+00 1 21E+01 1. TOE+07 200F+00 3.00E+00 3.B0E+00 4.20E+00
69.3 0 0.00E+00 5.00E-01 5.00E-01 3.85E+00 7.33E+00 1.08E+07 2.00E+00 300E+00 3.60E+00 4205+00
73.8 0 0.00E+00 5 00E-07 500E-01 500E-01 2 E5E+O0 460E+00 2 E5E+00 5 00E-07 5.00E-07 2 35E+00
78.2 0 0.00E+00 500507 500E-01 5.00E-01 2 55E+00 4.60E+00 2 55E+00 5.00E-01 5.00E-07 500E-07
500E-01 B00E-01 2 BEE+00 4 60E+00 500E-01 §.00E-01 B.00E-07 §.00E-01
5.00E-01 5.00E-01 2 55E+00 4.60E+00 5.00E-01 5.00E-01 5.00E-07 500E-07
5.00E-01 5.005-01 5.00E-07 5.005-01

Figure 3-2. MTBE Nearest Neighbor Interpolation: Concentration Grid — Page 1
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CASE STUDY: MTBE AND TBA

MTBE Concentrations (ug/L)

Distance from Edge of Transect {ft)

MW -6 MW -7 MW-8 End of Transect
205.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

"

m

o 6.205+00 6.20E+00 4206400 4.20E+00 2.10E+00 0

.; 38.2 8.20E+00 6.20E+00 6. 90E+00 6.90E+00 5 55E+00 4.20E+00 2. 10E+00 0

E 42.7 8.10E+00 520E+00 6.90E+00 6.90E+00 6 90E+00 4.20E+00 0.00E+00 0
47.1 8.10E+00 520E+00 5 20E+00 7.15E+00 687 E+00 6.30E+00 0.00E+00 0
51.6 8.10E+00 5 20E+00 7.40E+00 7.40E+00 £.855+00 6.30E+00 315E+00 0
56.0 5.00E-01 5.00E-07 3.95E+00 7.40E+00 6.85E+00 6.30E+00 0.00E+00 0
60.5 500507 5.00E-01 5.00E-07 50DE-DT 5.00E-07 5.005-07 0.00E+00 0
é4.9 4 205+00 5O0E-01 500501 §.00E-01 5.00E-07 5.00E-01 2.50E-071 0
69.3 4.20E+00 5.00E-0T 5.00E-07 5.00E-01 5.00E-0 5.00E-01 0.00E+00 0
73.8 2 35E+00 5.00E-07 5.00E-01 500E-07 5.00E-07 5.00E-07 0.00E+00 0
78.2 500E-01 500E-01 5.00E-01 5.00E-01 0.00E+00 0

Figure 3-3. MTBE Nearest Neighbor Interpolation: Concentration Grid — Page 2
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CASE STUDY: MTBE AND TBA

Data Input Instructi
Grid Completion: Hydraullc Conductivity e e Tnshuesons
Enter value directly
Transect 1 Time Period 1. Nearest Neighbor Interpolation ) (t\/?lues in .
ILAliCs represen

interpolated values.)

Export K Grid Impert K Grid Next Step:

Interpolate Hydraulic Tap/Bottom of plume

Back te Data Input Back te Conc Grid Gradient Grid - —» (Don't enter any
! - e data)
Hydraulic Conductivity (ft/d)
Distance from Edge of Transect (ft)
Start of Transect M1 M2 MW -3 M4 M5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
711 1.50E+02 1.506+02 1.50E+02

11.6] 1.50E+02 7 50E+02 1.50E+02 1.50E+02 1.50E+02

- 16.0] 1.50E+02 7.506+02 1.50E+02 1.506+02 1.50E+02 9.05E+07 3.10E+01

5 20.5| 1.50E+02 7.506+02 1.50E+02 1.506+02 1.506+02 2.10E+07 3.10E+01

£ 24.9]1 150E+02 1 50E+02 8.60E+01 107E+02 1 50E+02 3 10E+07 3 10E+07 2 10E+01 2.10E+01 2. 70E+01 3.30E+01

'f.*‘_ 294 150E+02 7 50E+02 2 20E+07 2. 206+07 2 60E+0T 4. 105+07 4 85E+07 2 10F+07 2.10E+07 3.30E+07 3.30E+01

& 33.8| 1.50E+02 8 60E+01 2.20E+01 2 206407 2 60F+01 460E+01 6 60E+07 6 60E+01 3 5EE+0F 3 30E+01 3 0E+0F
3821 1.50E+02 7.506+02 2.20E+07 260E+07 2.60E+01 4. 60E+07 6.60E+01 5. 60E5+07 5.00E+07 5.00E+07 4 50E+07
42.7] 1.50E+02 1 50E+02 2 45E+01 2 60E+07 2.60E+01 2 60E+0F = & 00E+0T 5.00E+01 5005401 5 TOE+0F
47.1] 1.50E+02 7.506+02 2. 70E+07 265E+07 2 60E+01 260E+07 1.086+02 500E+01 5O00E+0T 5.70E+07 5.70E+01
51.6] 1.50E+02 885E+07 270E+01 2 TOE+07 7 00F+07 1 506+02 1.50E+02 7 50E+02 500F+07 5 70F+07 5 70E+07
56.01 150E+02 7.506+02 2.70E+07 7.05E+07 1.74E+02 1.506+02 1.50E+02 1. 50E+02 8. 70E+07 9.80E+07 7.04E+02
60.5] 1.50E+02 1 50E+02 1 O0E+00 1.14E+02 1.14E+02 1.326+02 1.50E+02 1 BOE+02 B FOE+OT 1 19E+02 1 506+02
€4.9]1 1s50E+02 7 55E+01 1.00E+00 1.006+00 1 14E+02 1.326+02 1.506+02 870E+01 8.70E+01 1.19E+02 1.50E+02
69.3| 150E+02 1 506+02 1 O0E+00 1.005+00 5 75E+01 6 65E+01 7 55E+01 870E+01 BTOE+0T 1 196+02 1 506+02
73.8] 1.50E+02 1.506+02 1.00E+00 1.005+00 1.00E+00 1.006+00 1.00E+00 1.00E+00 1.00E+00 1.006+00 7.55E+01
78.2] 150E+02 7.50E+02 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 7.00E+00
82.7 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
87.1 1.00E+00 1.00E+00 1.006+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 7.00E+00
91.6 1 00E+00 1.00E+00 1.006+00 1 00E+00

Figure 3-4. Nearest Neighbor Interpolation: Hydraulic Conductivity Grid — Page 1

MASS FLUX TOOLKIT
¥ USER’S MANUAL V 78



CASE STUDY: MTBE AND TBA

Hydraulic Conductivity (ft/d)

Distance from Edge of Transect (ft)

MW -6 MW -7 MW -8 End of Transect
205.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

n
o
b
[ =4
E
A g
5
5

a 1.50E+02 1.50E+02 4 40E+01 4.40E+01 2.25E+07 1.00E+00

38.2 1.50E+02 7.50E+02 4405407 4.40E+01 4 405401 4.40E+01 2.256407 1.00E+00

42.7 5.75E+01 5 B0E+07 4. 40E+07 4.40E+01 4. 40E+01 4. 40E+07 1.00E+00 1.00E+00

47.1 5.75E+01 5.80E+01 5.80E+07 4 75E+0T 4.87 E+0T ET0E+07 1.00E+00 1.00E+00

51.8 5 TEE+OT 5 80E+01 54 0E+0T 5.10E+01 51 0E+01 5.10E+01 2 BOE+IT 1.00E+00

56.0 1.00E+00 1 O0E+00 2 B0E+07 EA0E+07 5 10E+0f 510E+07 1.00E+00 1.00E+00

60.5 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

64.9 1.505+02 7 00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

69.3 1.50E+02 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

73.8 7.55E+01 1.00E+00 1.00E+00 1. 00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Figure 3-5. Nearest Neighbor Interpolation: Hydraulic Conductivity Grid — Page 2
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CASE STUDY: MTBE AND TBA

Data | t Insti ti
Grid Completion: Hydraulic Gradlent gy
Enter value directly,
Ti t 1 Ti Period1. N t Neighbor Int lati (Walues in
ransec ime Perio eares elg or Interpoiation ' i s

interpolated values.}

Exporti Grid Importi Grid Next Step: S o
Back to Data Input I Back to Conc Grid Back to K Grid Calculate Mass Flux - _’ Dp(DnDrft‘tuz:ntDerpaLr‘n;ﬂE
data)
Hydraulic Gradient (ft/ft)
Distance from Edge of Transect (ft)
Start of Transect A -1 MW -2 MW-3 VY -4 MW -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
711 7.10E-04 7.10E-04 7.10E-04
11.8] 7.10E04 710604 7.10E-04 i 42603 2.13E03
= 16.0] 7.10E04 T10E-04 7.10E-04 142603 2.13E03 2. 13603 2.13E-03
5 20.5] 7.10E-04 7I0E04 7.I0ED4 T 42E03 2A3E-03 2.13E-03 2.13E-03
= 4.8 7.10E-04 710E-04 7.10E-04 1 18E-03 2A3E-03 2. 13E-03 213E-03 213603 213E03 2. 13E-02 2.13E03
-g;_ 2941 7.10E-04 7 i0E-04 7I0E-04 71004 2.13E-03 213603 2.13E-03 213603 2.13E-03 2.13E-03 2.13E-03
= 33.8] 7.10E-04 7 0E-04 7.10E-04 FI0E04 2.13E-03 2.13E03 2.13E-03 213603 213603 2.13E-03 213603
38.2] 7.10E-04 710E-04 7.10E-04 213E-03 2.13E03 2.13E-03 2.13E-03 213603 2.13E-03 2.13E03 2.13E-03
42.7] 7.10E-04 7I0E-04 7T0E-04 213E-03 2.13E03 213603 2.13E-03 213603 2.13E03 2.13E-02 213607
47.1] 7.10E-04 70E-04 7.T0E-04 1.42E-03 2.13E-03 213603 2.13E-03 213603 213603 2.13E-03 2.13E02
51.6] 7.10E-04 7i0E-04 7.10E-04 FI0E04 2.13E-03 213603 213E-03 213603 213603 2.13E-03 2.13E-03
56.01 7.10E04 7 10E-04 710E-04 14203 213E-03 2 13E-03 2.13E03 213E-03 213E-03 213E02 213603
60.5| 7.10E-04 7 I0E-04 7T0E-04 213E-03 2.13E03 243E-03 2.13E-03 213603 213603 2.13E03 213603
64.9] 7.10E-04 7 I0E-04 7.10E-04 F0E-O4 2.13E-03 2.13E-03 2.13E-03 213603 2.13E03 2.13E-02 2.13E02
69.3] 7.10E-04 7I0E04 7I0E-D4 FI0E04 2A3E-03 213603 213E-03 2.13E-03 213603 2.13E-03 2.13E-03
73.8] 7.10E-04 710E-04 7.10E-04 213E-03 2A3E-03 2 13E-03 213E-03 213603 213603 2. 13E-02 213603
78.2] 7.10E04 7.10E-04 7.10E-D4 213E-03 2.13E03 2. 13E-03 2.13E03 2 13E-03 2.13E03 2.13E-02 213E-03
2.13E-03 2.13E-03 2.13E03 2.13E-03 213603 2.13E03 2.13E-03 2.13E03
2.13E-03 2A43E-03 213603 213E-03 213603 2.13E-03 2.13E-03 2.13E-03
213603 2.13E-03 2.13E-03 2.13E-03

Figure 3-6. Nearest Neighbor Interpolation: Hydraulic Gradient Grid — Page 1
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CASE STUDY: MTBE AND TBA

Hydraulic Gradient (ft/ft)

Distance from Edge of Transect (ft)

MW -6 MW -7 MW -8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

w
m
=
=
42|
£
3

2! 1.90E-03 191E-03 1.90E-03 1.91E-03 f S0E-03 1.91E-03

38.2 1.80E-03 1.80E-03 1.90E-03 1.91E03 1.80E-03 191E-03 i B0E-03 1.91E-03

42.7 2.02E-03 T.90E-03 1.90E-03 1.91E-03 1.90E-03 1.90E-03 T 90E-03 1.91E-03

47.1 2.02E-03 1.91E03 1.90E-03 1.90E-03 1.90E-03 1.90E-03 1.90E-03 1.91E03

51.6 2.02E-03 1.90E-03 1.90E-03 1.91E03 1.90E-03 1.91E-03 { 80E-03 1.91E-03

56.0 {.90E-03 {.90E-03 1.90E-03 {.890E-03 1.90E-03 1.90E-03 { 90E-03 1.91E-03

60.5 LO0E-03 1.91E03 1.80E-03 1.90E-03 1.90E-03 1.90E-03 T.90E-03 1.91E-03

€4.9 2.13E-03 T.90E-03 1.90E-03 1.91E-03 1.90E-03 1.91E-03 T .890E-03 1.91E-03

69.3 2.13E-03 1.90E-03 1.90E-03 1.91E-03 7.90E-03 1.90E-03 7.90E-03 1.91E-03

73.8 2.13E-03 {.90E-03 1.90E-03 1.90E-03 1.90E-03 1.90E-03 {.90E-03 1.91E-03

1.90E-03 1.890E-05 1.90E03 1.90E-03 { 80E-03 1.91E-03

Figure 3-7. Nearest Neighbor Interpolation: Hydraulic Gradient Grid — Page 2
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CASE STUDY: MTBE AND TBA

Mass Flux Result Data Representation
1. Bold values represent calculations based on given values.

TOTAL MASS FLUX m (g/day) {(kgiyr) 2. Values in italics represent calculations based on interpolation.

3. Black shaded cells representthe top and bottom of the plume.

Next Step: Mass Fluxl| Runfview Uncertainty [l Vs ElnatConcentration Grid SELECT TRANSECT TO VIEW Trnset 1w
Analysis (Optional) [ Back to Data Grid SELECT TIME PERIOD TO YIEW 1 -

MTBE Mass Flux (g/day)
Distance from Edge of Transect (ft)

Start of Transect M -1 MWW -2 M3 M4 MV -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
71l ooo0E+00 | 768504 5.45E-04

18] gooe+00 | 768504 5.45E-04 4,.98E-03 1.13E-02
160] oooE+00 | 708504 5.45E-04 4.98E-03 1.13E-02 253E-02 1.49E-02

Y 2051 000400 | 0.00EG0 545604 4.90E-03 7.135-02 1.595-02 1.49E02

5 2491 000400 | 0.00E+00 31264 2.28E-03 113E-02 1.536-02 1.49E-02 512603 4.73E03 5B4E-03 9.04E03

£ 2941 o.00E+00 | 000500 7.90E-05 111604 GO0E-02 388E-02 1.94E-02 512609 4.73E-03 744503 9.04E03

% 338] p.00E+00 | 067E05 7.89E-05 11104 6O0E-02 540E.02 241602 205602 554E.03 744503 0.04E5.03

- 3821 o00E+00 | no0Ev00 7.905-05 675E-02 6.00E-02 540E-02 211E-02 205E6-02 AT79E-03 348E-03 1.185-02
4271 oooE+00 | 0.00E+00 8905 675E-02 6.00E-02 525E6-02 241602 4.10E-03 3.79E-03 348E-03 1.435-02
4711 ooo0E+00 | oo00E+O0 9.%E05 231E-02 BO0E-02 525E6-02 3.826-02 4.70E-03 a79E-03 1.985-02 1.43E02
5161 0.00E+00 | o809505 9.80E-05 1.966-04 876E-02 599E-02 582602 565E-02 379E-03 7.185-02 1.495-02
0] oooE+00 | 0o0ErOD 9.80E05 546E-03 2 20E-02 BIE-02 5.82E-02 BG5E-02 534E-03 112602 1.805-02
605 oooE+00 | no0Er00 3 63E06 248E-02 2.20E-02 ATEE-02 5.82E-02 5E5E-02 &34E-03 802E-03 1.44E-02
8491 gooE+00 | 543505 3.63E-06 5O3E-06 220502 375602 582602 57BE03 5.3E03 802603 1.44E02
6931 o00E+00 | 0.00F+HO0 3E3E06 503E-06 594E-03 194502 1.86E-02 578E-03 534E-03 802E-03 1.44E-02
728] oooe+00 | coostoo 363E06 1.516-05 1.345-05 509E-05 1.056-04 565E-05 1.026-05 Q40E-06 4.056-03
7821 gooer00 | coostoo 3A3E06 1.516-05 1.34E-05 SO9E-05 1.05E-04 565E-05 1.02E-05 040E-06 1.14E-05
g2.7 1.516-05 1.046-05 599E-05 7.05E-04 111605 1.02E05 Q40E-06 1.14E05
R 151605 1.34E-05 SOIE-05 1.05E-04 111605 1.026-05 Q40E-06 1.14E-05
91.6 111605 1.026-05 Q40E-06 1.14E-05
96.0

Figure 3-8. MTBE Nearest Neighbor Interpolation: Mass Flux Results Grid — Page 1
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CASE STUDY: MTBE AND TBA

MTBE Mass Flux (g/day)

Distance from Edge of Transect (ft)

MV -6 MW-7 MW-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

w
=
.?
b=
E
=
B 2 25E-02 2.12E-02 5.436-03 571E-03 153603
(=]
382l posE0r 2712602 6.556-03 7.73E-03 7ITE-03 571E-03 1. 53603 0.00E+00
427 g1 19E02 6E7E-03 6.556-03 7.73E-03 8.926-03 571E-08 0.00E+00 0.00E+00
47.1 1.16E-02 6.87E-03 6.51E-03 BB5E-03 9.826-03 992608 0.00E+00 0.00E+00
5181 s u8E00 6E7E-03 8.14E-03 9.61E-03 1.056-02 9.92E-03 2 E5E-05 0.00E+00
S6.0) 4 o0E05 1.44E-05 2.226-03 QB1E-03 1.056-02 0.92E-08 0.00E+00 0.00E+00
60.5) 120505 1.14E05 1.086-05 1 27E-05 f.47E-05 1. 54E-05 0.00E+00 0.00E+00
64.9) ;1 aoEo2 1.14E-05 1.06E-05 1.27E-05 1.47E-05 1.54E-05 BLO0E-06 0.00E+00
69.3| s eoE0p 1.14E-05 1.06E-05 1.27E-05 1.47E-05 1 54E-05 0.00E+00 0.00E+00
73.8  y7eEm 1.44E-05 1.086-05 1 27E-05 1.47E6-05 1. 54E-05 0.00E+00 0.00E+00
1.08E-05 127605 1.47E-05 1. 54E-05 0.00E+00

Figure 3-9. MTBE Nearest Neighbor Interpolation: Mass Flux Results Grid — Page 2
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Iinterpolation Error Results TS EOCHELS

The table below shows all concentaton and, If applicable,
nor-uniform conductivityDarcy velocity and gradient
input data

IS

s table sre remaved one at 3 time and the mass flux
Description: BE and TBA calculated without that pint Using the inter polation

scheme specified in the Data Input section (note that

Next Step: EackityMass Flugihesult Exin SELEGT TRANSECT TO VIEW Tansectl w

Mass Flux Summary Back to Data Input HELP SELECT TIME PERIOD TO VIEW 1w

MTBE Interpolation Methods
Hydraulic Conductivity:  Nearest Neighbor
Conceniration. Nearest Neighbor
Hydraulic Gradient: Nearest Neighbor

Total Mass Flux Including All Points | 253E%00 [

RESULTS
Total Mass Flux

Parameter Excluding Selected Contribution of

Top of Bottom of Value Peint and Selected Point to

Sampling Sampling Param eter Removed For Param ater Interpolating Total Mass Flux

End of Transect Interval Interval Examined Analysis Units (giday) (%)

7 Start of Transect Conductivity 1.50E+02 ft/dl
ok VA1 50 200 Conductivity 1.50E+02 ftid
3 M-1 330 380 Conductivity 220E+01 ft/d
4 MYV=1 51.0 568.0 Conductivity 2.70E+D1 fird
o WYA=1 66.0 7.0 Conductivity 1.00E+00 ftid
G V-2 7a 220 Conductivity 1.50E+02 ftid
T Nwy-2 40.0 450 Conductivity 2.B0E+D1 ftrd
a8 MwY-2 62.0 B7.0 Conductivity 1.14E+02 ft/d
2] MW-2 77 820 Conductivity 1.00E+00 ftrd
10 MW-3 100 250 Conductivity 3.10E+D1 ftid
7 WMW-3 8.0 430 Conductivity BEOE+01 ftfd
12 MW-3 580 63.0 Conductivity 1.50E+02 f/d
75 MW-3 77.0 820 Conductivity 1.00E+00 ftid
74 MyA=-4 150 300 Conductivity 2.10E+01 ftrd
i A4 44.0 480 Conductivity 5.00E+01 fifd
76 Mi-4 3.0 68.0 Conductivity 8.70E+07 ftd
17 M-4 80.0 85.0 Conducfivity 1.00E+00 fid
78 MA-5 20.0 35.0 Conducfivity 3.30E+01 ftd
79 MW-5 47.0 52.0 Conduchivity 5T0E+0T ftd
20 MW-5 65.0 70.0 Conductivity 1.80E+02 ftd
21 MW-5 810 86.0 Conductivity 1.00E+00 ftd
22 MW-6 24.0 39.0 Conducfivity 1 50E+02 ftid
23 M- 47.0 52.0 Conductivity 5.80E+01 ftd
24 MW-6 82.0 67.0 Conductivity 7.00E+00 ftid
25 MwW-7 30.0 45.0 Conductivity 4. 40E+07 ftd
26 MA-7 520 57.0 Conductivity 5 10E+01 ftid
27 MW-7 67.0 72.0 Conducfivity T.00E+D0 fted
28 M-8 29 44 Conductivity 4. 40407 ft'd
29 M-8 51 56 Conducfivity 5. 10E+0T fid
30 M-8 66 T Conductivity 1.00E+00 ft'd
af End of Transect Conducfivity 1.00E+00 biddel
32 Siart of Transeci Concenfrafion 0.00E+00 ugi
33 MwW-1 5 20 Conceniration H.00E-07 gl
54 MA-T 33 38 Concentrafion 5.00E-07 g
35 MwW-1 a1 56 Concentrafion 500F-07 gt
36 M1 66 71 Concentrafion 5.00E-07 ugd
aF Mi-2 7 22 Concenfrafion 2.80E+00 gt
38 Mw-2 40 45 Concenfrafion B.60E+07 g
39 MiV-2 62 67 Concenfrafion 7.20E+00 g
40 Mw-2 7 a8z Concenfration 5.00E-01 gl
47 MW-3 10 25 Concenfrafion 2 70E+07 ugt
42 MV-3 38 43 Coneenfrafion T.40E+07 gt
43 MIA-3 58 63 Concentrafion 1.70E+07 g
44 MW-3 77 82 Concenfrafion 4 60E+00 ug/
45 M- i5 30 Concenfrafion 1. 10E+07 ugh
46 M4 44 49 Coneenfrafion 3. T0E+O0D ug/t
47 Mi-4 63 68 Concentrafion 3.00E+00 ugd
45 M- 80 85 Concentrafion 5.00E-07 g
49 MW-5 20 35 Coneenfrafion 7.20E+07 ugh
50 MW-5 47 52 Concentrafion 1. 10E+07 g
5 MA-5 65 7o Concenfrafion 4. 20E+00 gt
S M5 &7 86 Concenfrafion 5.00E-07 g
53 MW-6 24 38 Concenfrafion 6. 20E+00 ugt
54 MW-6 47 52 Concenfrafion 5.20E+00 ugh
55 M6 62 67 Concenfrafion 5.00E-07 g
56 MwW-7 30 45 Concenfrafion 6.90E+00 ug/
B M- 52 57 Concenfrafion 7 AOE+D0 g
53 MW-7 67 7z Concentrafion 5.00E-07 ugt
59 M-8 29 44 Concentrafion 4.20E+00 g
60 M-8 51 56 Concenfrafion 6. 30E+00 gt
67 M-8 66 1 Conceniration 5.00E-07 gl
62 End of Transect Concenfrafion 0.00E+00 gt
63 Siarf of Transect Gradient 7.10E-04 biddid
B4 M- 5 20 Gradient 7.10E-04 bidiid
65 MW-T 32 38 Gradlent 7.10E-04 bi2is
66 MW-T a7 56 Gradlent 7. 10E-04 R
67 M-7 66 T Gradient 7.10E-04 bi‘did
68 -2 7 22 Gradient 2 {3E-0% bidiid

Figure 3-10. MTBE Nearest Neighbor Interpolation: Simple Uncertainty Analysis — Page 1
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CASE STUDY: MTBE AND TBA

RESULTS
Total Mass Flux

Param eter Excluding Selected Contribution of

Top of Bottom of Yalue Point and Selected Point to

Sampling Sam pling Param eter Removed For Param eter Interp olating Total Mass Flux

End of Transect Interval Interval Examined Analysis Units (glday) (%)
69 M2 40 45 Gradient 213603 it 2.43E+0 3.8

7o Mid-2 [74 67 Gradient 213603 fift
7i -2 7 82 Gradient 2 13603 i
72 M3 10 25 Gradient 213603 it
73 MW-3 38 43 Gradient 213603 i
74 M3 58 63 Gradient 213603 it
75 MW-3 T 82 Gradient 213603 iR
76 M4 15 30 Gradient 213603 i
77 M4 44 48 Gradient 213603 i
78 M4 63 68 Gradient 2 13603 i
78 M4 a0 85 Gradient 213603 i
30 MW-5 20 35 Gradient 213603 i
a7 M5 47 52 Gradient 213603 it
82 M-5 [ 7o Gradient 213603 fift
a3 M5 &7 86 Gradient 2 13603 i
04 MG 24 38 Gradient 1.81E-02 it
85 M-8 47 52 Gradient 79103 fid
86 M-8 62 67 Gradient 191603 it
&7 Mw-7 30 45 Gradient i 91E03 iR
88 M-7 52 57 Gradient 19103 i
59 MwW-7 67 vz Gradient = i
30 M-8 29 44 Gradient 191603 i
7 M-8 a7 56 Gradient 191603 i
92 M-8 [ i Gradient T.91E-02 i
93 End of Tranzect Gradient 1971602 bieid

Figure 3-11. MTBE Nearest Neighbor Interpolation: Simple Uncertainty Analysis — Page 2
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CASE STUDY: MTBE AND TBA ‘

Transect Calculator: Mass Flux Summary ......

Site Location and I.D.: LFR Site
Description: MTBE and TBA

Mass Flux Summary for MTBE

85th percentile from Advanced Uncertainty Analysis
Distance from Mass Flux {g/day) ' Maximum of the three Toalkit interpolation schemes
Source (ft) Time Period 1 Time Period 2 Time Period 3 Time Period 4 Time Period & . . . . .
Transect 1 1700 2 53E+00 . Value using selected interpolation scheme:

Transect 2 . . - - - . .
Transect 3 .~ Minimum of the three Toolkit interpolation schemes

Transect 4 '~ 16th percentile from Advanced Uncerta
Transects —

|—‘-Time Period 1 == Interpolation Error

3.00E+00

2.50E+00 -

2.00E+00 -

1.50E+00

1.00E+00 4-

Mass Flux (g/day)

5.00E-01 1

0.00E+00 T T T T T T T
0o 2000 4000 600.0 800.0 1000.0 1200.0 14000 1600.0 18000

Distance of Transect From Source (ft)

e T GRS ) EET

Save File Return To Toolkit Main Screen Return To Transect Main Screen

Figure 3-12. MTBE Nearest Neighbor Interpolation: Mass Flux Summary
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CASE STUDY: MTBE AND TBA

= m = Data Input Instructions
Grid Completion: Concentration
Entervalue directly.
(VMalues in
b ttalics represent
interpolated values.)

Transect 1 Time Period 1. Vertical Interpolation: Linear Horizontal Interpolation: Linear

Step 10: Interpolate Conc Horizentally Export Conc Grid . Impeort Conc Grid Next Step:
seinaione L ivesnnss e aE o et
. ata).
MTBE Concentrations (ug/L)
Distance from Edge of Transect (ft)
Start of Transect I -1 M2 Mw-3 MW -4 MW -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 725.0 805.0
7.1 0 2 50E-07 5.00E-01
11.6 0 2.50E-01 5.00E-01 1.656+00 2.80E+00
- 16.0 0 2 50E-01 5.00E-01 1.656+00 2.80E+00 1.196+01 2.10E+01
5 20.5 0 2 BOE-01 5 O0E-0F 997E+00 1.94E+01 202E+01 2.10E+01
£ 4.9 0 2 50E-07 5.00E-07 1.836+01 367E+07 277E+01 1.93E+07 1.51E+07 1.10E+01 7155407 1.20E+01
£ 29.4 0 2 50E-07 5 00E-07 2 66E+01 527E+07 357E+01 1.75E+01 1.33E+07 9.78E+00 1 06E+07 1.20E+01
a 33.8 0 2 50E-01 5.00E-01 3496+01 6.94E+01 4.26E+01 1.58E+071 1.16E+07 7.35E+00 9.556+00 1.18E+01
38.2 0 2 BOEOT 5 O0E-07 4 33E+07 8.60E+01 5 00E+07 1.40E+01 9 76E+00 5 B2E+00 8 51E+00 1 15E+07
42.7 0 2 BOE-01 5 O0E-0F 433E+01 8.60E+01 5 04E+01 1.4BE+01 9.23E+00 3.70E+00 7 4BE+00 1.13E+01
47.1 0 2 50E-07 5.00E-07 2.34E+01 8.63E+07 409E+01 1.55E+07 9.53E+00 3.56E+00 7.286+00 1.10E+01
51.6 0 2 BOE-01 5.00E-01 2.356+01 466E+01 214E+01 1.63E+01 9.84E+00 342E+00 6.30E+00 9.305+00
56.0 0 2 50E-01 5.00E-07 1.37E+01 2. 69E+01 2.196+01 1.70E+01 1.01E+07 3.28E+00 5.44E+00 7.60E+00
60.5 0 2 BOE-07 5 ODE-07 3 B5E+00 7.20E+00 1 27E+01 1.70E+01 7 01E+07 3 74E+00 4 52E+00 5 90E+00
64.9 0 2 50E-07 5.00E-01 2071E+00 552E+00 977E+00 1.39E+07 8.45E+00 3.00E+00 3.60E+00 4.20E400
69.3 0 2 50E-07 5 00E-07 297TE+00 3 B5E+00 7.326+00 1.085+07 5 48E+00 2 17E+00 2 72E+00 327E+00
73.8 0 2 50E-01 5.00E-07 1.34E+00 2.17E+00 4.94E+00 7.T0E+00 4 52E+00 1.33E6+00 1. 84E+00 2.35E+00
78.2 0 2 BOE-07 5. O0E-07 EO0E-01 5.00E-01 2 5EE+00 4.60E+00 2 BEE+00 5.00E-01 9 62E-07 71.42E+00
EO0E-01 500E-07 2 BEE+00 4 60E+00 2 55E+00 5.00E-01 5 ODE-07 5.00E-01
500E-01 500507 2.55E+00 460E+00 2 55E+00 500507 5.00E-07 500507
5.00E-01 500E-07 5.00E-01 5.005-01

Figure 3-13. MTBE Linear Interpolation: Concentration Grid — Page 1
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CASE STUDY: MTBE AND TBA

MTBE Concentrations (ug/L)

Distance from Edge of Transect (ft)

MW -6 MW -7 MW -8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

7.1
11.6

. 16.0

2 20.5

E 24.9

g_ 29.4

o 33.8 B.98E+00 6.20E+00 4 20E+00 4.20E+00 2 10E+00 0
38.2 B6BE+00 5BTE+00 6.38E5+00 6.90E+00 5. 55E+00 4.20E+00 2 10E+00 0
42.7 B.39E+00 553E+00 6.226+00 6.90E+00 5.90E+00 4.90E+00 2.45E+00 0
47.1 8 10E+00 5.20E+00 6 18E+00 7 15E+00 6 38E+00 560E+00 2 B0E+00 0
51.6 6 47E+00 263E+00 552E+00 7.40E+00 6.85E+00 6.30E+00 2.15E+00 0
56.0 4. 83E+00 207E+00 3. B8E+00 5. 10E+00 4.73E+00 4.37E+00 2.18E+00 0
60.5 3.205+00 5.00E-01 1. 65E+00 2 80E+00 2.62E+00 2 43E+00 1.22E+00 0
64.9 2 35E+00 5.00E-01 500607 5.00E-01 5.00E-01 5.00E-01 2 50601 0
69.3 7.89E+00 5.00E-01 500E-07 5.00E-01 5.00E-07 5.00E-07 2 B0E-0F 0
73.8 7.42E+00 5.005-07 500E-07 5.00E-07 5.00E-07 5.00E-07 2 50E-07 0
78.2 5.00E-07 5.00E-01 5.00E-01 5.00E-01 2 BOE-01 0

Figure 3-14. MTBE Linear Interpolation: Concentration Grid — Page 2
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CASE STUDY: MTBE AND TBA

Grid Completion: Hydraullc Conductivity pata input instructions
Enter Valug directhy.
Transect 1 Time Period 1. Vertical Interpolation: Llnar Horizontal Interpolation: Linear —» I(t\;ﬁ‘cuserﬂegresem
Step 10: Interpolate K Horizontally | Export K Grid . Import K Grid i Next Step: LP e
Back to Data Input Back to Conc Grid Back to K Grid | ._ Intergpr(:(?it:n?g::u'w - —b TDZE?;{E;S;P;]?E
3N A . b il ata).
Hydraulic Conductivity (ft/d)
Distance from Edge of Transect (ft)
Start of Transect WIAS -1 M-2 M3 VY 4 MA 5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
711 1.50E+02 1.506+02 1.50E+02

11.6] 1.50E+02 1.50E+02 150E+02 1 50E+02 1.50E+02

" 16.0| 1.50E+02 1 506+02 1.50E+02 1 505+02 1.50E+02 9.05E+01 3.10E+01

5 20.5] 1 .50E+02 1.34E+02 1.18E+02 1.22E+02 1.256+02 .81E+01 3.10E401

£ 249] 1.50E+02 1.18E+02 B.60E+01 9.32E+01 1.00E+02 T.01EX0] 3.98E+01 3.04E+01 2.10E+01 2.70E+01 3.30E+01

g 294 1.50E+02 1.026+02 5406401 6 485+07 7.56E+01 6.21E+01 4.85E+01 3.B4E+01 2.835+01 3.06E+01 3.30E+01

£l 33.8] 1.50E+02 BH0E+0T 2.20E+01 3.64E+01 5.0BE+01 5405401 5TIEOT 484E+01 3.55E+01 3.73E+01 3.90E+01
38.2] 1.s0E+02 B.H6E+01 2.33E+01 2.46E+01 2.60E+01 4.60E+01 6.60E+01 5.44E+01 4.28E+01 4.39E+01 4. 50E+01
42.7] 150402 BFIEHOT 2.456+01 2.53E+01 2.60E+01 5. G5E+0T B.70E+01 8.85E+07 5.00E+01 5.056+01 5 10E+01
47.1] 150E402 BTIEOT 2.58E+01 3.89E+01 4.80E+01 7.80E+07 1.08E+02 8.27E+01 B T4E+0T 5.72EHOT 5.70E+01
51.6] 1.50E+02 8855+01 2.70E+01 485E5+01 7.005+01 9.95E+01 1,29E+02 969E+01 6 48E+01 7256401 BO3E+0T
56.01 1.50E+02 B.4ZE+01 1.83E+01 5.52E+01 9.20E+01 1.27E+02 1.50E+02 111E+02 7.226+07 B.78E+01 1.04E+02
€0.5] 1.50E+02 7 98E+07 967EH00 8.18E5+01 1.14E+02 1.32E402 1.50E+02 7 156+02 7. 96E+07 1.03E+02 1.27E+02
64.9] 1.50E+02 7 55E+01 1.00E+00 4.34E+01 8.50E+01 993E+0T 1.136+02 9.99E+01 8.TOE+H1 1.19E+02 1.50E+02
€9.3]1 1 .50E+02 7.55E+01 1.00E+00 2.93E5+01 5TEEHOT 6.65E+01 7.55E+07 B.89E+07 5.83E+01 8.55E+01 1.136+02
73.8] 150E+02 7.556+01 1.00E+00 1.51E+01 2.93E+07 3.38E+01 3.82E+07 3 40E+07 2.97E+01 5. 26E+01 7.556+01
78.2] 150E+02 7 55E+01 1.00E+00 1. 00E+00 1.00E+00 1.00E+00 1.00E+00 1. 00E+00 1.00E+00 1.96E+01 3.83E+07
82.7 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1 00E+00 1.00E+00 1.00E+00 1.00E+00
87.1 1.00E+00 1.005+00 1.00E+00 1.00E+00 1. 00E+00 1.005+00 1.00E+00 1.00E+00
1.6 1 00E+00 1.00E+00 1.00E+00 1.00E+00
96.0

Figure 3-15. Linear Interpolation: Hydraulic Conductivity Grid — Page 1
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CASE STUDY: MTBE AND TBA

Hydraulic Conductivity (ft/d)

Distance from Edge of Transect {ft)

MWV -6 MW -7 MW -8 End of Transect
205.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

n
m
<%
[ =4
£
£
°

& 9.45E+07 1.50E+02 4. 40E+07 4.40E+01 2.25E+07 1.00E+00

38.2 8.22E+07 1.19E+02 817E+07 4.40E+01 4. 40E+07 4.40E+01 2.25E+07 1.00E+00

42.7 6.98E+07 887507 fEIE+0T 4.40E+01 4526407 4683E+07 2 37E+0T 1.00E+00

47.1 5.75E+01 5.80E+01 5 28E+01 4. 75E+0T 4.81 E+01 487 E+07 2. 48E+07 1.00E+00

51.6 5 06F+07 3 GOF+0T 4 5OF+( 5.10E+01 51 0F+01 5.10E+01 2 B0E+0T 1.00E+00

56.0 6.78E+01 2.00E+07 2 72E+07 3.43E+01 3.43E+07 3.43E+07 1.77E+07 1.00E+00

60.5 6.39E+07 1.00E+00 9.33E+00 1.7TE+OT 1.7TE+07 1.7TE+07 9.33E+00 1.00E+00

64.9 7.55E+07 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

69.2 5.69E+07 7.00E+00 1,00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00

73.8 2.83E+07 1.00E+00 7.005+00 7.00E+00 1.00E+00 1.00E+00 7.00E+00 1.00E+00

1,.00E+00 1.00E+00 7.00E+00 7.00E+00 7.00E+00 1.00E+00

Figure 3-16. Linear Interpolation: Hydraulic Conductivity Grid — Page 2
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CASE STUDY: MTBE AND TBA

Data Input Instructions
Grid Completion: Hydraulic Gradlent °
Enter value directly.
Transect 1 Time Period 1. Vertical Interpolation: Linear Horizontal Interpolation: Linear B (Walues in

italics represent
interpolated values.)

Step 10: Interp olate i Horizontally Exporti Grid Import i Grid

s SteP: Top/Bottom of plume
Back to Data Input Back to Conc Grid Back to K Grid Print HELP Calculate Mass Flux - —b» (dD?n)T enter any
ata
Hydraulic Gradient (ft/ft)
Distance from Edge of Transect (ft}
Start of Transect Y -1 MW-2 MW -3 M4 MW -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 725.0 805.0
71] 7.10E04 710504 7.10E-04

116 7.10E-04 7 10E-04 7.10E-04 142603 2.13E-03

" 16.01 7.10E-04 7 10E-04 7.10E-04 742603 2.13E03 2 13607 2.13E-03

E 20.5] 7.10E-04 7 10E-04 7 0F-04 142602 213F03 273F.03 2.13E03

E 24.91 7.40E-04 7 10E-04 7 10E-04 742607 213503 213603 213E.03 2 13E03 213E03 2 13603 213E-03

'g 29.4| 7.10E-04 7 10504 7 10E-04 142E.03 2 13F03 213603 213603 2 13E03 2 13F-03 2 13F-03 2.13E03

& 33.8] 7.10E04 7 10E-04 7.10E-04 1 42603 7 13F03 213E-03 213603 2 13F03 2 13F03 7 13F-03 2 13F-03
38.21 7.10E-04 7 10504 7 10E-04 1 42E-03 2.13E03 2 13603 2.13E-03 2 i3E03 2 13F-03 2 13F03 2 13F-03
42.7] 7.10E04 7. 10E-04 7 10E-04 142603 2.13E03 213503 213503 213503 2.13E03 ZABELT 240E03
4711 7.10E04 710504 7 10E-04 142603 BRI 213E-03 213603 213E03 213603 21308 2.13E03
518 7.10E04 710504 7.10E-04 142603 SHaEG 213503 213603 213E03 213603 ZAOEGS 213603
5601 7.10E04 7 10E-04 7 1004 7 42E03 213503 2 13F-03 2.13E-03 2 13F-03 2 13F-03 2 13503 2 13E03
80.5] 7.10E-04 710504 7 1004 742607 2.13E03 2 13607 2.13E-03 2 13E07 213F02 213603 2 13F-03
64.91 7.10E-04 7 10E-04 7.10E-04 742603 213E03 213603 242E.03 213503 2.13E03 2 13603 2.13E03
69.2] 7.10E-04 710504 7 10E-04 142603 213603 213603 243603 213503 213E-03 21303 213602
72.8] 7.10E04 7 10E-04 7 10E-04 7 42E-03 213F03 213603 213603 2 13F03 2 13E03 2 13F-03 2 13F03
78.21 7.10E-04 7 10504 7 10E-04 1 42E-03 2.13E03 2 13603 2.13E03 2 {3E-03 2.13E03 2 13603 2 13F03
82.7 213503 pHaEos 213503 213503 213503 2.13E03 213603 2.13E03
87.1 213603 2iEaY 213503 213603 213E03 213603 213503 213603
91.6 213603 213603 2 13602 213603

Figure 3-17. Linear Interpolation: Hydraulic Gradient Grid — Page 1
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CASE STUDY: MTBE AND TBA

Hydraulic Gradient (ft/ft)

Distance from Edge of Transect (ft)

MW -6 MW -7 MY -8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

n
m
=
=
=
=
&

= 2.02E-03 191E-03 1.90E-03 1.91E-03 T.90E-03 1.91E-03

38.2 2.02E-03 1.90E-03 1.80E-03 1.91E-03 1.90E-03 1.91E-03 1.90E-03 1.91E-03

42.7 2.02E-03 1.90E-03 1.890E-03 1.91E-03 1.90E-03 1.80E-03 f.90E-03 1.91E-03

47.1 202E-03 191E-03 1.80E-03 T.90E-03 1.90E-03 1.80E-03 1.90E-03 1.91E-03

51.6 2.02E-03 1.90E-03 1.890E-03 1.91E-03 1.90E-03 1.91E-03 f.90E-03 1.91E-03

56.0 2.02E-03 1.90E-03 1.90E-03 T90E-03 1.90E-03 1.90E-03 LO0E-03 1.91E-03

60.5 2.02E-03 1.91E-03 1.80E-03 1.90E-03 1.90E-03 1.90E-03 190E-03 1.91E-03

84.9 2.02E-03 T.90E-03 1.90E-03 1.91E-03 1.90E-03 1.91E-03 T.O0E-03 1.91E-03

69.3 2.02E-03 T.90E-03 1.90E-03 1.91E-03 1.90E-03 1.80E-03 1.90E-03 1.91E-03

7.8 2.02E-03 1.90E-03 1.90E-03 1.80E-03 1.90E-03 1.90E-03 1.90E-03 1.91E-03

T.80E-03 1.90E-03 1.90E03 1.90E-03 T.90E-03 1.91E-03

Figure 3-18. Linear Interpolation: Hydraulic Gradient Grid — Page 2
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CASE STUDY: MTBE AND TBA

Mass Flux Result TR
1. Bold values represent calculations based on given values.
TOTAL MASS FLUX 2 85E+00 /da 1.04E+00 kalvr 2, ¥alues in italics represent calculations based on interpolation,
(giday) (kalyr) 3. Black shaded cells represent the top and bottom of the plume.
Next Step: Mass Fluxll Run/view Uncertainty View Final Concentration Grid SELECT TRANSECT TO VIEW Trnset 1w
Summary Analysis (Optional) Back to Data Grid SELECT TIME PERIOD TO VIEW 1 -
MTBE Mass Flux (giday)
Distance from Edge of Transect (ft)
Start of Transect WIY-1 MW-2 MW-3 WY 4 MW -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 382.5 665.0 735.0 805.0
211 o00E+00 | 7e8E04 5.45E-04
18] oooE+00 | 7s8E4 5.45E-04 498F-03 1.13E-02
16.0 0.00E+00 1.68E-04 5.45E-04 4G98E-03 1.13E-02 253E-02 1.49E-02
2051 0.00E+00 7. 50E-04 4. 28BE-04 24402 653602 37iE02 1.49E-02
w
b=
g 249 0.00E+00 1.32E-04 3.12E-04 343602 Q73E-02 4.55E-02 1. 7BE-02 1.02E-02 4.T3EQ3 584E-03 9.04E-03
= 2941 0.00E+00 1. 14E-04 T O96E-04 347E02 O7E-Of 512E-02 F.O4E-02 7.13E-02 A3{E03 GO5E-03 9.04E-03
=
‘é‘ 338 0.00E+00 Q.67E-05 7.99E-05 2 56E-02 Q46E-02 S40E-02 2.06E-02 1.19E-02 H34E-03 669E-03 1.05E-02
o
3.2 0.00E+00 9.68F-05 B44E-05 274E-02 B6.00E-02 S40E-02 2Z11E02 118602 4 84E-03 FOZE-003 1.18E-02
427 0.00E+00 9.75E-05 8.80E-05 220E-02 B.00E-02 GE9E-02 2.93E-02 7.40E-02 3.79E-03 LOGE-03 1.31E-02
411 0.00E+00 9.82F-05 9.35F-05 248E-02 85402 7.49E-02 3.82E-02 1.75E-02 4 78E-03 7.BIE-05 1.43E-02
516] 0.00E+00 9.80F-05 9.80E-05 2 30E-02 BT6E-02 FO5E-02 4. 78E-02 294E02 4.54E-03 BEFE03 1. 70E-02
Je.0 0.00E+00 Q40E-05 6.86E-05 1.52E-02 GE4E-02 624502 5.82E-02 250E-02 4.85E-03 B898E-03 1.80E-02
8051 gooE+00 | 802505 351605 4. 79E-03 2.20E-02 375E-02 5.82E-02 2 56E-02 512E-03 8 FOE-03 1.71E-02
a5 0.00E+00 S 43E-08 3.63E-06 263E-03 1.27E-02 2.26E-02 3.88E-02 87E-02 5.MEQ3 B02E-02 1.4E-02
69.3 0.00E+00 8. 43E-05 3E3E-06 7.28E-03 S94E-03 L I4E-02 7.86E-02 967E-03 259E-03 4.37E-03 8.43E-03
738] 0.00E+00 B43E-05 JESE-06 L 07E-04 1.71E-03 S397E-03 6.72E-03 340E-03 B70E-04 7.B2E-03 4.05E-03
78.2 0.00E+00 8.43E-05 SB3E-06 F.07E-05 1.34E-05 H99E-05 1.05E-04 S65E-05 1.02ZE-05 3 55E-04 1.24E-03
7.57E-05 7.34E-05 590E-05 7.05E-04 EB5E-05 1.02E05 Q40E-06 1.14E-05
1.57E-05 1.34E-08 HO0E-05 F.O08E-(4 SB5E-05 T.O02E-05 QA40E-06 7.14E-05
71{E-05 {02605 Q40E-06 7. 74E-05

Figure 3-19. MTBE Linear Interpolation: Mass Flux Results Grid — Page 1
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CASE STUDY: MTBE AND TBA

MTBE Mass Flux {g/day)

Distance from E dge of Transect (ft)

MW -6 WMVW-F MW-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

w
o
£
£
=
=
g 2 16E-02 2.12E02 5.43E-03 5.T1E-03 1.53603
(=1
L 15002 112602 7.73E-03 717603 5.71E-03 1.535-03 0.00E+00
427 s g0ra2 112602 8.00F-03 7.73E-03 7.835-03 7.01E:03 1.88E03 0.00E+00
L 6.57E 03 7 036-03 865E-03 9.005-03 8.41E-03 2 25603 0.00E+00
5180 georon 323603 5 36F-00 9.61E-03 103602 9.92E-03 2 65603 0.00E+00
600 sgro 042504 2 10F-03 446503 477603 4.635-03 1.25603 0.00E+00
6051 5s0e.03 1.14E 08 332604 1.26E-03 1.366-03 1.336-03 360E-04 0.00E+00
6491 siem 1 14E-05 1 0BE-05 127E05 147605 1.54E-05 B 09E-06 0.00E+00
89.3] ;5 73c03 1. 14E-05 1 08E-05 127E-05 i 47E05 1.54E-05 5.09E06 0.00E+00
738l s o0eas 1.14E-05 1.08E-05 1.27E-05 1.47E-05 1. 54505 8.09E06 0.00E+00
1 08E-05 1.27E-05 i 47E05 1. 54E05 8.09E06

Figure 3-20. MTBE Linear Interpolation: Mass Flux Results Grid — Page 2
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SE

-
Iinterpolation Error Results o sk pet o A DT T s,

form conductivity/Diarcy velooty and gradent

Input data,
Site Location and 1.D.: LFR Slite 5 D;!nqﬂ'g mm analysts, e:z :Eﬂ'\enu;‘ns Inthe
= M table are removed one at 3 ime miass flux
Dascription: MTEE and TBA Cibdaed ik it i e IPrIat

scheme specified In the Cata Input secson (note that

MNext Step: Hxckjio’ Mikx Flix Raviio Efiat SELECT TRANSECT TO VIEW Trareictl
Mass Flux Summary Back to Data Input HELP SELEGT TIME PERIOD TO VIEW 1w
MTEE Interpolation Methods
Hydrawlc Conductivly: ) Verlicat Linear Z2) Horizontal: Lingar
Concentration. 1) Verlical Linear  2) Honzonlal Linear
Hydraule Gradent: 1) Vedical Linear 2) Hanzontal Linear
Total Mass Flux Including All Points | 2.85E+00  [EEE)
RESULTS
Total Mass Flux
Param eter 1 1| Contri of
Top of Bottom of Value Point and Selected Point to
Sampling Sam pling Param eter Removed For Param eter Interpolating Total Mass Flux
End of Transact Intarval Intarval Examinad Analysis Units {giday) (%)
1 Start of Transect Conductvity 1.50E+02 itid
2 MWL 50 an0n Cund&ﬁww 1.50E+02 ftid
3 MWA-1 330 Jo.n Conductivity 2.20E+01 ft'd
4 MWL 510 6.0 Conductivity 2.T0E+01 ftied
-1 MWL GG O 710 Conductivity 1 OGE+00 ftid
& MWLZ [ 220 Conductraby 1.50E+02
7 MW.Z A40.0 4510 Conductivity 7 GOE+01
-] M2 E20 B70 Conductiviby 1 14E+02
9 MWD o 81U Conducivby 1.00E+00
10 MW-3 1.0 250 Conductiviby A 10E4m
1 -3 30 430 Conductivity B.E0E+D]
12 MW-3 58.0 630 Conductivity 1.50E+02
13 (] 770 020 Conductivity 1.00E 00
14 MW 15.0 0. Conduttaby 2I0E+D1
1171 MWL 440 400 Conductivity 5 00FE +01
18 M- B30 850 Conductively 8.70+01
17 A a0 0 as0 Canduciivity 1.00E+00
18 A5 200 ev) Canduciivily 3 J0E0Y
19 MW-5 470 52.0 Conduclily 570E+0T
20 APA-S 550 F0.0 Canduciivily 1 50502
i MW-5 810 86.0 Conductivily 1.00E+00
22 MW 24.0 290 Canductivity 1. 505+02
28 MWLE 47.0 520 Conductivily 5805401
24 V=g G20 6.0 Conductivily 1.00E00
25 AT 300 450 Canduciivity 4 J0E+T
20 MA-F 820 &0 Conductivily S.10E+ 01
zr W=7 Br.O 120 Conductivily 1.00E+00
28 M3 20 44 Canduciivify 4 405007
29 MWE 3] 56 Canductivily 5.10E+01
a0 MW-3 Gt 77 Conductivily 7.00E+00
it End of Transec Conductiviy L.00E+00
gz Start of Transect Conceniration 0.00E+00
33 Mg 5 20 Cont P 5 00E.01
a4 -1 J3 38 Concentration EX
35 AT & 5 Cone K 5 00E-07
36 f G 7 Cone i 5 00E-0F
ar MW= i 22 Concenlrabion 2.BOE+00
38 A2 40 45 Cone i 0 .605+01
39 Mw-2 62 &7 Concentration 7.20E+00
40 MW-Z fi 8z Conceniration 5.00E-01
41 W3 10 25 Concentration 2. 10E+07
42 M-I J8 43 Concenlration 14007
43 M3 5 [kl Cane K T 7FDE+OT
34 M-I T 82 Conceniraborn 4.60E+00
Mw-4 15 30 Concenlrabion 11007
46 A 44 49 Can ion 3 T0E+00
47 [E] [H ] Conceniralion | 3.00E+00
48 M-+ &0 a5 Cum\_:nhu!@.m 50007
48 MW-5 20 35 Conceniration 1. 20601
50 MW-5 47 az Concenlration 1. 710E+07
51 A5 G5 7o Cone i 4. 205+00
52 M-S &7 a8 Conceniration S.00E07
53 A 24 38 Con i 6 20E+00
& AA-G A7 52 o i 5.20E+00
] M-8 g2 87 Concentrabion 5.00E-01
&6 M7 30 45 Conc i & S0F+010
37 MWET 52 57 Conceniration 7.40E+00
&8 =T 67 r2 Concentration 500507
54 M-8 29 44 Canceniration 4.20E+00
1) Mg a7 o568 Concentration 5.J0E+00
&1 M-8 i i Cone K 5.00E-07
62 End of Transect Conceniration 0.00E+00
63 Start of Transect Grachen! 7. 10E-04
6a T 5 20 (Gradient 7 10E-04
65 W=7 I3 24 Gragen! I 10E-04
&6 V-1 &1 56 Graden] 7 I0EQS
&7 AT 66 7 Gradient T I0E-04
8 MwW-2 i 22 Gragien! 2 13E03

Figure 3-21. MTBE Linear Interpolation: Simple Uncertainty Analysis — Page 1
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CASE STUDY: MTBE AND TBA

g9
7o
71
72
73
74
75
76
i
78
74
&0
a1
82
83
54
85
86
&7
88
et}
a0
a1
92
93

ESULTS
Tetal Mass Flux
Param eter Excluding Selected Contribution of
Top of Bottom of Value Pointand Selected Pointto
Sampling Sampling Param eter Removed For Parameter Interpolating Total Mass Flux
End of Transect Interval Interval Examined Analysis Units {gfday) (%)
-2 40 45 Gradieni 2 13E03 i 2.96E+0C
Mvy-2 62 67 Gradient 2.13E-03 i
-2 77 82 Gradieni 213603 R
M-3 10 25 Gradient 213603 R
MA-3 33 43 Gradieni 2 13603 [
-3 58 62 Gradient 2.13E-03 i
-3 i a2 Gradient 213603 i
-4 15 30 Gradient 2.13E-03 i
M4 44 49 Gradieni 2 13E-03 [
M- 83 65 Gradieni 2 13E-03 i
Mvy-4 80 o5 Gradient 21302 i
M-5 20 35 Gradient 213603 i )
M-5 47 52 Gradient 213603 i
MA-5 85 7o Gradieni 213603 R
MA-5 87 o6 Gradient 2 13E-03 ik
MW-6 24 39 Gradient 181803 A
-6 47 52 Gradient 1.91E-03 i
MW-6 62 67 Gradient 1.81E:03 i
Mw-7 30 45 Gradieni 1.91E03 R
MW-7 52 57 Gradient 791803 [
MVY-7 67 re Gradient 1.91£-03 i
M-8 29 44 Gradient 1.91E-03 e
M-8 57 56 Gradieni 1.91E03 ik C
M-8 66 71 Gradient 191503 ik )0
End of Transed Gradient 1.871E03 it

Figure 3-22. MTBE Linear Interpolation

: Simple Uncertainty Analysis — Page 2
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CASE STUDY: MTBE AND TBA ‘

Transect Calculator: Mass Flux Summary ...

Site Location and |.D.: LFR Site
Description: MTBE and TBA

Mass Flux Summary for MTBE

86th percentile from Advanced Uncertal /
Distance from Mass Flux (g/day) Maximum of the three Toolkit interpolation schemes
Source (ft) Time Period 1 Time Period 2 Time Period 3 Time Period 4 Time Period &

Transect 1 1700 2.85E+00 . Value using selected interpolation scheme:

Transect 2 . - . . -
Transect 3 Minimum of the three Toolkit interpolation schemes

Transect 4

16th percentile from Advanced Uncertainty Analysis
Transect b : )

=¢=Time Period 1 == Interpolation Error

3.00E+00

2.50E+00

2.00E+00 -

1.50E+00

1.00E+00

Mass Flux (g/day)

5.00E-01 -

0.00E+00 T T T T T
0.0 2000 4000 6000 8000 10000 12000 14000 1600.0 18000

Distance of Transect From Source (ft)

me— ECTTTT ST S

Save File Return To Toolkit Main Screen Return To Transect Main Screen

Figure 3-23. MTBE Linear Interpolation: Mass Flux Summary
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CASE STUDY: MTBE AND TBA

Grid Completion: Concentration i
Enter valug directly.
Transect 1 Time Period 1. Vertical Interpolation: Log Horizontal Interpolation: Log — I(t\;ﬁluseriglresem
interpolated values )
Step 10: Interpelate Conc Herizontally Expeort Cone Grid Import Cone Grid Next Step:
Back te Data Input 1 In?;ﬁg:]a::\:t);d;a;:lc - —>» ™ Eggr?‘tuggrpali;ne
ala).
MTBE Concentrations (ug/L)
Distance from Edge of Transect (ft)
Start of Transect MW -1 MW -2 MW-3 Y -4 MW -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
7.1 0 T OTE-04 5.00E-01

71.6 0 T O7E04 5.00E-01 1.18E+00 2.80E+00
76.0 0 7.07E-04 5.00E-01 1.185+00 2.80E+00 T.ETE+00 2.10E+01
20.5 0 7.07E-04 5.00E-07 1.67E+00 5EBE+00 1.08E+01 2.10E+01
4.9 0 7.O7E-04 500507 2 35E+00 1 0E+01 1. 450+07 1.905+07 1 44E+07 1.10E+01 1.15EH01 1.20E+01

_§= 294 (/] T.O7E-04 500507 3315400 2.186+07 1.945+07 1T1E+0T 1. 200+07 5.38E+00 1.00E+01 1.20E+01

& 33.8 0 7.O7E-04 5.00E-01 4 GEE+ON 4 34E+01 2 50E+01 1.55E+07 9.84E+00 £.38E+00 8.65E5+00 T I7E+OT

: 38.2 0 7O07E-04 5 O0E0T 8 58 E+00 8.60E+01 3 ATE+OT 1.40E+01 8 25E+00 4 8EE+00 7.47E+00 1 15E+07

§ 42.7 ] 7 O7E-04 5 O0E-07 8 BgE+I0 8.60E+01 3 BEE+IT 1 47E+T 7 3TEH0 3.70E+00 8 45E+00 1 12E+T
471 0 7.O7E-04 5 0E-07 481 E+00 4 63E+0T 2ETE+OT 1.54E+07 7 AGE+00 3.55E+00 §.25E6+00 1.10E+01
51.6 0 7O7E-04 5.00E-01 3 BIE+0 2 49F+(1 201E+07 1 B2E+01 7 42E+00 3 40E+00 5 42E6+00 8 E5E+00
56.0 0 7 O7E04 5 00E07 2 BgE+0 1 34E+01 i 51E+T 1.70E+01 7 455+ 3 26E+00 4 71EH0 & B+
0.5 0 7.O7E-04 5 (0E-07 1.90E+00 7.20E+00 A= 1.70E+01 7 29E+00 3.713E+00 408E+00 5.34E+00
64.9 0 7OFE-04 5.00E-01 1.36E+00 3.70E+00 6.7 3E+00 1.235+01 £.06E+00 3.00E+00 3.55E+00 4.20E+00
69.3 0 T.OFE-O4 5 0BT 974501 1 80E+00 4 TOE+00 8.84E+00 382E+00 1. 65E+00 2 02E+00 24FE+00
73.8 0 7.O7E-04 500507 898501 8 74E07 2.48E+00 §.385+00 2 41E+00 909507 1.15E+00 1.45E+00
78.2 0 7.O7ED4 500507 500501 5.00E-01 7. 52E+00 4.60E+00 7. 52E+00 5.00E-01 6.526-01 851E07
82.7 500E-01 5 00E-0F 1.52E+00 4 BOE+00 1 52E+00 5.00E-01 5.O0E07 5.00E-01
87.1 500501 50007 1 52E+0 4 B0E+00 1 B2E+0 5 0001 50007 500601
91.6 5 00E-01 500E-0T 5.00E-07 500E-07
96.0

Figure 3-24. MTBE Log Transformation: Concentration Grid — Page 1
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CASE STUDY: MTBE AND TBA

MTBE Concentrations (ug/L)

Distance from Edge of Transect (ft)

MW -6 MW -7 M-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

”
o

& 8.53E+00 6.20E+00 4. 20E+00 4.20E+00 2.05E-03 0

'; 38.2 8 205+00 5855400 6.356+00 6.90E+00 5.38E+00 4.20E+00 2. 05E-03 0

E 42.7 7.87E+00 5 51E+00 6 1 PE+00 6.90E+00 & TEE+0D 4 81E+00 2 19E-03 0

47.1 7. 56E+00 5.20E+00 8. 10E+00 7 15E+00 .27 E+00 5 50E+00 235603 0

51.6 4545400 2. 38E+00 4 205+ 00 7.40E+00 6.83E+00 6.30E+00 251603 0

56.0 2726400 1.09E+00 1.871E+00 3.01E+00 2.86E+00 271E+00 1.65E-03 0

60.5 1.63E+00 5.00E-01 7.83E-07 1.23E+00 1.20E+00 116E+00 1.08E-03 0

64.9 7.45E+00 500507 500E-07 5.00E-01 5.00E-07 5.00E-01 7.07TE-04 0

69.3 7.7 TE+00 5.00E-07 5.00E-07 5.00E-01 5.00E-07 5.00E-07 T.0TE-04 0

73.8 8.51E-07 500501 500E-07 5.00E-07 5.00E-07 5.00E-07 7.0FE-04 0

500F-07 5.00E-07 5.00E-07 5.00E-07 7.07E-04 0

Figure 3-25. MTBE Log Transformation: Concentration Grid — Page 2
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CASE STUDY: MTBE AND TBA

Data Input Instructi
Grid Completion: Hydraullec Conductivity PP A
Enter value directhy.
Transect 1 Time Period 1. Vertical Interpolation: Log Horizontal Interpolation: Log 10,60 P (Values in

italics represent
interpolated values )

Step 10: Interpolate K Horizentally Expert K Grid [ Import K Grid Next Step:
Back to Data Input Back to Conc Grid Back to K Grid | Imeg):;l.;t:nl:ygdr::u“c - _b Tugggr?‘tuggrp;ﬁ;ne.
K 3 i ata).
Hydraulic Conductivity (ft/d)
Distance from Edge of Transect (ft)
Start of Transect IAF -1 MW-2 MW-3 R4 MW 5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
71] 150E+02 1.506+02 1.50E+02

11.6] 150E+02 7.50E+02 1.50E+02 1.505+02 1.50E+02

= 16.0] 150E+02 1.50E5+02 1.50E+02 1.505+02 1.50E+02 6 82E+01 3.10E+01

E 20.5] 150E+02 1.18E+02 9.28E+01 G90E+07 1.06E+02 5 T72E+01 3.10E+01

£ 4.9 150E+02 9.28E+07 5 74E+01 6 545+07 7.44E+01 5.28E+01 3 74E+07 2.80E+01 2.10E+01 2 63E+01 3.30E+01

f.*'_ 29.4] 150E+02 7.30E+01 3.56E+01 4326407 5 24E+01 4B87E+07 4526407 344E+07 261E+07 2.83E+01 3.30E+01

& 33.8] 150E+02 5 74E+07 2.20E+01 2856407 7 69E+07 449E+01 5 48E07 4215401 3245401 2.505+01 37BE0T
38.2] 150E+02 5.89E+07 2.32E+01 2456407 2.60E+01 4 14E+01 6.60E+01 5 fEE+01 4.03E+07 4.18E+01 4345401
42.7] 1.50E+02 6.05E+07 2.44E+01 2.52E+07 2.60E+01 4 59E+01 8.10E+07 6§ 37E+01 §.00E+01 4.09E+07 4 07E+0T
471 1.50E+02 6.20E+07 2 5FE+01 FTTE+0T 3 7EE+0T 6.12E+07 9.85E+07 7. 46E+01 5.50E+07 5.64E+01 §.70E+01
51.6] 150E+02 . 26E+07 2.70E+01 3BIEH0T 5 44E+07 B16E+01 1.226+02 8735401 6245407 6. 73E+01 7.26E+07
56.0] 150E+02 2.87E+07 9.00E+00 2865401 7.88E+01 1.09E+02 1.50E+02 1.026+02 8 97E+07 8.036+01 9.256+01
60.5] 1.50E+02 2.12E+07 2.00E+00 1.866+07 1.14E+02 1.31E+02 1.50E+02 1.08E+02 7. 705407 9.58E+07 1.78E+02
64.9] 150E+02 1.226+07 1.00E+00 597E+00 3 48E+07 3.B7E+0T 4285407 6.1 TE+0T 8.70E+01 1.14E+02 1.50E+02
69.3] 150E+02 1.226+01 1.00E+00 32TE00 1.07E+07 1 14E+01 1.226+01 1.55E+01 1.896E+07 2 90E+01 4205401
73.8] 1.50E+02 1.226+01 1.00E+00 1.815+00 2. 27E+00 3.38E+00 3 505+00 7.94E+00 4436400 73700 1.226+07
78.2] 150E+02 1.226+07 7.00E+00 GO0E+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00 1.87E+00 2.50E+00
82.7 1.005+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00
87.1 1.00E+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00
91.6 1. 00E+00 1.005+00 0.00E+00 1.005+00

Figure 3-26. Log Transformation: Hydraulic Conductivity Grid — Page 1
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CASE STUDY: MTBE AND TBA

Hydraulic Conductivity (ft/d)

Distance from Edge of Transect {ft)

MW -6 MW -7 MW -8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

"n
m
o
i
=
=
‘é

a 7.53E+01 1.50E+02 440E+01 4.40E+01 6.63E+00 1.00E+00

38.2 6.88E+01 1.09E+02 6.93E+07 4.40E+01 4405401 4.40E401 6.63E+00 1.00E+00

42.7 6.29E+01 7.96E+01 5.92E+07 4.40E+01 451E+0T 4625407 6.B0E+00 1.00E+00

471 5. 7EE+01 5.80E+01 5 24E+01 4. 74E+07 4B0E+01 4.86E+07 6.97E+00 1.00E+00

51.6 3.30E+07 1.50E+01 2 76E+0] 5.10E+01 510E+07 5.10E+01 7. 14E+00 1.00E+00

56.0 1.895+01 3.87E+00 7.30E+00 1.38E+01 1.58E+07 1.38E+01 3.71E+00 1.00E+00

60.5 1.095+01 1.00E+00 1.93E+00 3.71E+00 371 E+00 3.71E+00 1.93E+00 1.00E+00

64.9 1.226+01 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00

69.3 6. 555400 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00

73.8 3. 50E+00 1.00E+00 0.005+00 1.00E+00 0.00E+00 1.00E+00 0.00E+00 1.00E+00

1 00F+00 7. 00E+00 0.00E+00 T.00E+00 0 00E+00 1.00E+00

Figure 3-27. Log Transformation: Hydraulic Conductivity Grid — Page 2
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CASE STUDY: MTBE AND TBA

Data Input Instructi
Girid Completion: Hydraullc Gradient et
Enter value directly.
Transect 1 Time Period 1. Vertical Interpolation: Log Horizontal Interpolation: Log 10.80 5 [Walues in

italics represent
interpolated values.)

Step 10: Interpolate | Horizontally Exporti Grid Importi Grid

: z 3 N e TopBottorm of plume
Back to Data Input Back te Cenc Grid Back to K Grid Calculate Mass Flux - 4" (Don't enter any
& S - data)
Hydraulic Gradient (ft/ft)
Distance from Edge of Transect (ft)
Start of Transect MY -1 MW -2 MW -3 MW -4 MW -5
0.0 30.0 100.0 292.5 3225.0 412.5 500.0 382.5 665.0 735.0 805.0
711 7.10E-04 7.10E-04 7.10E-04

H.6] 7.10E04 7.10E-04 7.10E-04 1.236-03 2.13E03

s 16.0] 7.10E-04 7.10E-04 7.10E-04 1.236:03 2.13E-03 2 13603 2.13E03

5 20.5] 7.10E-04 7.10E-04 710604 1.23E-03 2 13E-02 2.136-03 2.13E03

£ 24.91 7.10E-04 7.10E-04 7 10E-04 1.235.:03 213E-02 213603 213602 213602 213E03 2 13503 2.13E03

'::,_ 2941 7.10E-04 710504 7 10E-04 1.23E6-03 2 13E-03 2.136-03 2 13E-62 213602 213602 213603 2.13E03

il 33.8] 7.10E-04 7.10E-04 7.10E-04 1.236.:03 213602 213603 213602 213602 213603 213603 2 13E-02
38.21 7.10E-04 710604 7 A0E-04 1.23E6-:03 2.13E03 213603 2.13E-03 2 13603 213603 213603 213603
42.71 7.10E-04 710504 7. 10E-04 1.23E6-03 2.13E03 213603 213602 213603 2.13E03 213503 213603
47.1) 7.10E-04 7.10E04 7 A0E-04 1.23E6:03 2 13603 213603 213603 2 13603 213602 2 13603 2.13E03
51.6] 7.10E04 7.10E-04 7.10E-04 1.236-03 2 13E-02 2.136-03 2 13E-02 213602 213602 2.13E-03 213602
56.0]1 7.10E-04 7.10E-04 7 A0E-04 1.23E6-:03 2 13E-03 213603 2.13E03 2 13603 213603 2 13603 2 13603
60.5] 7.10E-04 7.10E-04 7 10E-04 1.23E6-03 2.13E03 2. 13E-03 2.13E03 2 13603 213603 213603 213602
64.91 7.10E-04 7.10E-04 7.10E-04 1.236-03 213602 213603 213608 213602 2.13E03 2 13603 2.13E03
69.3]1 7.10E-04 7.10E-04 7. 10E-04 1.23E6-03 2 13E-02 2.136-03 2 13E-62 213602 213602 2.13E-03 213602
73.8] 7.10E-04 7.10E-04 7. 10E-04 1.23E6-03 213E-02 213603 2 13E-02 213602 213603 213603 213602
78.2] 7.10E-04 710E-04 7 A0E-04 1.23E.03 2.13E03 2 13603 2.13E03 2 13603 2.13E03 2 13603 213603
82.7 213603 213602 213603 213602 213602 2.13E03 2 13603 2.13E03
87.1 213603 213603 213603 2 13603 213603 2 13602 2 13603 2 13603
1.6 2 13603 213603 213603 213603

Figure 3-28. Log Transformation: Hydraulic Gradient Grid — Page 1
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CASE STUDY: MTBE AND TBA

Hydraulic Gradient (ft/ft)

Distance from Edge of Transect (ft)

MW -6 MW -7 MW -8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

wn
o
=
=
=
£
z

2 2.02E-03 191E-03 T.890E-03 1.91E-03 1 90E03 191E03

38.2 2.02E-03 1.90E-03 1.90E-03 1.91E-03 {.80E-03 1.91E-03 1.90E-03 191E-03

42.7 2.02E-03 1.90E-03 1.90E-03 1.91E03 T.90E-03 1.90E-03 T.90E-03 191E-03

471 2.02E-03 1.91E-03 1.90E-03 T.90E-03 T.H90E-03 1.90E-03 1.90E-03 191E-03

51.6 2.02E-03 1.90E-03 1.90E-03 1.91E03 T.90E-03 1.91E-03 1.90E03 191E-03

56.0 2.02E-05 7.890E-03 1 90E-03 1 80E-03 {.S0E-03 1.90E-03 1 90E-03 191E-03

60.5 2.02E-03 1.91E-03 1.90E-03 T.90E-03 T.90E03 1.90E-03 T.90E-03 191E-03

64.9 2.02E-08 1.90E-03 1.90E-03 1.91E-03 T.80E-03 1.91E-03 1.90E03 191E-03

69.3 2.02E-03 {.90E-03 1.90E-03 1.91E-03 { 80E-03 {.90E-03 1.90E-03 191E-03

73.8 2.02E-03 1.90E-03 1.90E-03 T.90E-03 7.90E-03 1.90E-03 1.90E-03 1.91E-03

1.90E-03 T.90E-03 1.90E03 1.00E-03 1.90E-03 191E-03

Figure 3-29. Log Transformation: Hydraulic Gradient Grid — Page 2
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CASE STUDY: MTBE AND TBA

Mass Flux Result Ry p———
1. Bold values represent calculations based on given values.

TOTAL MASS FLUX (g/day) (kglyn 2. Yalues in italics represent calculations based on interpolation.

3. Black shaded cells representtha top and bottom of the plume.

Next Step: Mass Flux Runfview Uncertainty Yiew Final Concentration Grid _' SELECT TRANSECT TO VIEW Transect 1 v:
Summary Analysis (Optional) § Back to DataGrid | ¥ SELECT TIME PERIOD TO VIEW 1w

MTBE Mass Flux (g/day)

Distance from Edge of Transect (ft)

Start of Transect VA1 -2 M3 M4 M5
0.0 30.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 205.0
LIl 000E400 | 474507 5.45E-04

18] oooEt00 | 474507 5.45E-04 309E-03 1.13E-02
162 oooe+00 | 47407 5.45E-04 300E-03 1.13E-02 1 235-02 1.49E-02

Y 2058 oooE+00 | 373507 2.97E04 288603 1.565-02 1.456-02 1.49E-02

by 2481 o00E+00 | zosEor 209604 267603 220802 179502 1.626-02 B97E03 4.73E03 568603 9.04E03

E 2941 o00E+00 | z37E07 1.296-04 249503 308602 221607 1. 7TE02 a12E-03 447E-03 5.53E-03 9.04E03

% 3381 oooE+00 | 782507 7.99E05 231E.03 430502 273E02 103602 927E03 423E.03 570E03 1.01E02

- 3828 ogoE+00 | 786507 841505 280603 6.00E-02 308602 2 1E02 942603 4.006-03 587E-03 1.74E-02
4271 oooe+0 | r.97E07 8.856-05 283603 6.00E-02 383502 2726-02 1.04E6-02 3.79E03 604E-03 1.286-02
4711 ogoe+00 | 7.96E07 QMEDs 260603 467602 384602 3.505-02 7.226-02 4.066-03 662603 1.43E-02
5181 oooE+00 | 207507 9.BOE-05 236E.03 364E.02 385602 4 51E02 1 44E02 435603 686E.03 143602
3691 oooE+00 | 7.10E.07 3.27E-05 1.205-03 283502 385602 582E-02 1.695-02 4.666-03 711603 1.436-02
5051 nooE+00 | 670508 1.00E.05 GTTE04 2.20E-02 340E.02 5.82E-02 175502 4.09E.03 7.36E-03 1 A4E 02
549| oooE+00 | 287508 3.69E-06 7 40E-04 346603 672603 7.206-02 820603 5.4E03 7.E2E-03 1.44E02
5931 o00E+00 | saTEGE 3.60E-06 555605 BA4E-04 110503 247E-03 137603 664604 1.105-03 241603
738| oooE+00 | 387508 360506 2 20£:05 854E-05 1.08E-04 500E-04 2 10E-04 824E-05 1.50E-04 4.056-04
782 ogoE+00 | z87E08 380506 0.00E+00 1.34E-05 0.00E+00 1.05E-04 0.00E+00 1.02E05 2 20E-05 £.80E-05
827 1.576-05 1.4E-05 0.00E+00 1.056-04 0.00E+00 1.02E05 0.00E+00 1.14E05
BT, 1.576-08 1.54E-05 0.00E+00 1.056-04 0.00E+00 1.026-05 0.00E+00 194605
gie 141605 1.026-05 0.00E+00 1.14E-05

Figure 3-30. MTBE Log Transformation: Mass Flux Results Grid — Page 1
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CASE STUDY: MTBE AND TBA

MTBE Mass Flux (g/day)

Distance from E«dge of Transect (ft)

MWV -6 MW-T M-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

w
=m
#
b =4
£
=
2 ¥ B3E-07 2.12E-02 5.43E-03 5.71E-03 440507
(=]
#2 e 1.46E-02 0. 50E-03 7.73E-03 6.065-03 5.71E-03 440507 0.00E+00
27 ;oeer 1.00E-02 7 88E-03 7.73E-03 7 63503 6.86E-03 450607 0.00E+00
a1 s r0e0 6.87E-03 6.00E-03 862603 8.836-03 8.256-03 520607 0.00E+00
518  ss0Em 813504 2 50E-03 8.61E-03 i.025:02 9.92E-03 580607 0.00E+00
se0l  yaiEm 062505 2 86E-04 1 06E-03 715503 1. 156-00 1 GBE07 0.00E+00
60.31  4s0E4 1.14E 05 3. 266-05 1 16E-04 7.305-04 1.30E-04 6 72608 0.00E+00
B49] 4 roEod 1.14E-05 0 00E+00 1.27E-05 0.00E+00 1.54E-05 0.00E+00 0.00E+00
89.3 1 iE oM 1.14E-05 0 00E+00 1.27E05 0.00E+00 1 54E-05 0.00E+00 0.00E+00
738 7secos 1.14E-05 0 00E+00 1 07E-05 0.005+00 1 B4E-05 0.005+00 0.00E+00
f 0BE-05 1 07E-05 0.005+00 1 54E-05 0.00E+00

Figure 3-31. MTBE Log Transformation: Mass Flux Results Grid — Page 2
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SE

interpolation Error Results D bt e T a3 T,

fiarm conductinty/Darcy veloaty and g adent
Irgut data.
Serepion B
EDaatiete e table areramoved ane at a tme and the mass fiux
Dexcriptian; MIDG and TBA caicuated without hat pant LEing the Interpolstion

schame specified in the Data Input section (not that

Next Step: L T ROl LGk SELECT TRANSECT TO VIEW Trarsectl  w
Mass Flux Summary Back te Data Input HELF SELECT TIME PERIOD TO VIEW 1w
MTBE Interpolation Methods
Hydrauie Conductivy, 1) Vedical Log Transfoermation  2) Honzontal, Log Transforrmaton
Concenlration, 1) Verical Log Transformation  2) Horzontal Log Transforrmalion
Hydraulic Gradient: 1) Verlical Log Tr an  2) Hors Log Ti :
Total Mass Flux Including All Points | 1.70E+00  [REEN)
RESULTS
Total Mass Flux
Param eter ing G i of
Top of Bottom of Value Peintand Selected Point to
Sampling Sampling Param eter For | P: Interpolating Total Mass Flux
End of Transect Interval Interval Examined Analysis
i Ttart of Transect Conducivity TS0E 02
2: W1 50 200 Conductivity 1.50E+02
2 MR 330 36.0 Conductivity 2.30E+01
4 Mit-1 510 560 Conductivity 270E+01
5 W1 B&.0 710 Conductivity 1.00E+00
[ MW-2 70 220 Conductivity | GOE+02
i Wih-2 400 450 Conductivty 2EOE+01
& M2 620 670 Conductity. 1.14E+02
@ MWL 7.0 B20 Conductivity 1.00E+00
10 MWEd 0.0 250 Conductivity T10E+01
it M3 Jan 430 Conductivity B.EOE+01
12 MW-3 580 630 Conductivity 1.50E+02
i3 W3 bl B20 Conductivity 1.00E+00
id Wit 150 300 Conductivty 210E+01
15 ML 440 480 Conductivity 5.00E+01
16 M4 ] 68.0 Conductivity Briceod
i WA B0 ) Conductivity TO0E+00
18 [ 00 350 Conduchivity 3 30E+01
12 M-5 47.d 52.0 Conductivily ST0c 07
20 M-S 650 .o Conductivily 1LA0E+p2
21 MWALE 81.0 850 Cionpductivily 1.00F+00
2 WWE 240 9.0 Conductivity 1506102
23 WS 970 5.0 Conguchivily B A0E+DT
2 M 620 7 0 Conduchivity 1 00F+00
25 M- J0a 45.0 Conductivity 4400007
26 MW-T 52.0 &0 Corductivily 5 TOE+0T
27 MWLT G670 720 Coaductivily 1 00F+00
28 M-8 29 44 Conductivity 44000071
29 EE] 57 3 Conductivity 5 10E+0T
30 M0 & 71 Conductivily 1 O0E+00
3 End of Transed Conductivity 1.00E100
az Starl of Tranzeo! Cancentraion CLOQE+QER
33 M1 5 20 Conceniration 500601
34 MW 32 8 Conceniratian 5.00E07
a5 M1 &1 56 Concentralion 500507
36 AT [ 71 Concentratan 5.00E.01
ar. -2 T 22 Conceniratan 280500
38 -2 20 45 Concentralion GE0E+0T
39 MALZ a2 67 Conceniratian 7 20F+00
40 -2 [ £d 82 Concentrafion 5.00E-01
41 -3 70 25 Conceniralon Z.T0E+QT
42 MA3 30 43 Concentration 1 40F+01
43 -2 58 63 Concentration 1.r0cv07
4 h-3 I &2 Concentrafion 4 B0E+Q0
a5 Iz 5 30 Concentration 1 T0F+07
46 M4 4 49 Caoncentrafion J70E00
45 M4 83 [ Concentralion FO0E+Q0
] M- 80 a5 Concentratvan 500807
49 M-S 20 35 Conceniratan 1206407
50 MG 47 52 Concentration 1.70+07
&A1 M5 65 7o Concentration 4 20F+00
52 M-5 ar 86 Concentration 5.005-07
53 MW-G 24 I Concentration 6 205+00
51 MW-G 47 &2 Conceniraton 5 208+00
55 MW &2 67 Conceniratan 5.00E-01
56 AT i) 45 Cancentration 6.90E+00
57 MWCT [ 57 Concentration | 7 40E+00
58 M- 67 72 Caoncentrafion 5.00E-07
59 ] i [T} Concentration | 4. 20E+00
6l M-8 A1 i Concentraton i 30F+00
1) ] 66 i1 Conceniratan 5.00E01
g End of Transect Concentration 0.00E+Q0
63 Start of Transect Gradent 7 10E.09
&d M- 5 20 Gradient TA0E-04
&5 M1 33 L) Gradient 7. 10E-04
B ALY 51 5i Grachent 7 10E-04
67 M-t 66 il Gradient 710E04
&8 A2 7 22 Gradient 2 13E-03

Figure 3-32. MTBE Log Transformation: Simple Uncertainty Analysis — Page 1
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CASE STUDY: MTBE AND TBA

RESULTS
Tetal Mass Flux

Param eter Excluding Selected Contribution of

Top of Bottom of Value Peintand Selected Point to

Sampling Sampling Parameter Removed For Param eter Interpolating Total Mass Flux

End of Transect Interval Interval Examined Analysis Units (giday) (%)
69 MW-2 40 45 Gradient 2 13E-03 hi%id 3

0 Mw-2 62 67 Gradient 2. 13E-03 bi%id
7i M2 7 82 Gradient 2.136-03 i
7z MW-3 i0 25 Gradient 213603 b
72 M3 38 43 Gradient 213603 A
74 M3 58 63 Gradient 2. 13E-03 hivid
st MW-3 77 82 Gradient 213603 bikid
76 M4 i5 30 Gradient 213603 fiid
o M4 44 49 Gradient 213603 fiid
78 -4 63 68 Gradient 213603 bl
79 M4 80 85 Gradient 213603 i
a0 M-S 20 35 Gradient 213603 i
a7 MW-5 47 52 Gradient 2.13E6-03 biid
82 MwW-5 65 7o Gradient 213603 biid
a3 M5 =i 86 Gradient 2.136-03 biird
84 MW-6 24 39 Gradient T.87E-03 it
85 MW-6 47 a2 Gradient 1.87E-03 hi%id
a6 Mg 62 67 Gradient 1.91E-03 biiid
87 MW-T 30 45 Gradient 1.91E-03 biid
88 MW-T 52 57 Gradient 1.97E-03 bl
39 M7 657 72 Gradient 1.91E-03 A
80 MW-8 29 44 Gradient 1.97E-03 bk
97 MW-B 57 56 Gradient 1.91E-03 A
8z MG 66 7T Gradient 1.91E-03 i
83 End of Transect Gradient 1.87E-03 At

Figure 3-33. MTBE Log Transformation: Simple Uncertainty Analysis — Page 2
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CASE STUDY: MTBE AND TBA ‘

Transect Calculator: Mass Flux Summary .......

Site Location and 1.D.: LFR Site
Description: MTBE and TBA

Mass Flux Summary for MTBE

: ed Uncertainty Analysis
Distance from Mass Flux {(giday) Maximum l?f-the‘-thl"ee Toolkit interpolation schemes
Source (ft) Time Period 1 Time Period 2 Time Period 3 Time Period 4 Time Period & . '

Transect 1 1700 1.70E+00 | ¥alue using selected interpolation schemes

Transect 2 e . . o - -
Transect 3 . Minimum of the three Toolkit interpolation schemes

Transect 4 —15th percantile from Advanced Uncertainty Analysis
Transects

=$=Time Period 1 == Interpolation Error

3.00E+00

2 50E+00

2.00E+00 1

1.50E+00 +

1.00E+00 +

Mass Flux (g/day)

5.00E-01 A =

0.00E+00 T T T T T
0.0 200.0 4000 600.0 800.0 1000.0 12000 1400.0 1600.0 1800.0

Distance of Transect From Source (ft)

Save File Return To Toolkit Main Screen Return To Transect Main Screen

Figure 3-34. MTBE Log Transformation: Mass Flux Summary
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CASE STUDY: MTBE AND TBA

= o = Data Input Instructiens
Grid Completion: Concentration
Enter value directly
(Values in
b italics represent
interpolated values.)

Transect 1 Time Period 1. Nearest Neighbor Interpolation

tep 10: Interpolate Conec Horizontally Export Conc Grid Import Conc Grid Next Step:
Back to Data Input 1 |“?;2:r::‘:':t);d;?i1‘;lc - —> Tozggr?‘tug;grp;%?e.
ata).
TBA Concentrations (ug/L)
Distance from Edge of Transect (ft)
Start of Transect MW -1 M-2 MW -3 MV -4 MY -5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
71 0 500E+00 1.00E+01
11.6 0 500E+00 1.00E+01 3.256+01 5.50E+01
16.0 0 5.00E+00 1.00E+01 3.25E+01 5.50E+01 3 25E+01 1.00E+01
20.5 0 0.00E+00 1. 00E+01 2.25E+07 5 50E+01 1.00E+01 1.00E+01
4.9 0 0.00E+00 1.00E+01 2 B0E+01 550E+01 1.005+01 1.00E+01 1.005-02 1.00E02 1.00E-02 1.00E-02
29.4 0 0.00E+00 1 00E+01 1.00E+07 310E+02 7 10E+02 1.00E+07 1.00E-02 1 00E-02 7.00E-02 1.00E-02
& 33.8 0 500E+00 1.00E+01 1.00E+07 2.10E+02 1.60E+02 1.00E+07 1.00E+01 1.00E-02 1.00E-02 1.00E-02
: 38.2 0 0.00E+00 1. 00E+01 2.10E+02 3.10E+02 1.60E+02 1.00E+01 1. 00E+07 1.00E-02 1.00E02 1.00E-02
§' 42.7 0 0.00E+00 7 00E+01 370E+02 3.10E+02 3 I0E+02 1.00E+07 1.00E-02 1.00E-02 7.00E-02 1.00E-02
47.1 0 0.00E+00 1.00E+01 1.60E+02 210E+02 310E+02 1.00E+07 1.00E5-02 1.005-02 71.00E02 1.00E-02
51.6 0 5.00E+00 1.00E+01 1.00E+07 6.00E+02 1.00E+07 1.00E+07 1.00E+07 1.00E-02 1.00E02 1.00E-02
56.0 0 0.00E+00 7 00E+01 4 E0E+02 B 90E+02 7 00E+07 1.00E+01 1 00E+07 7 00E-02 1. 00E-02 1.00E-02
60.5 0 0.00E+00 1 O0E+01 890E+02 8.90E+02 4 50E+02 1.00E+01 1 005+07 1 00502 7 00F-02 1.00E5-02
64.9 0 5.00E+00 1.00E+01 1.00E5+07 8.90E+02 4. 50E+02 1.00E+01 1.006-02 1.00E02 1.00E-02 1.00E-02
69.3 0 0.00E+00 7 O0E+0T 7.00E+07 4 50E+02 2 35E+02 2 00E+07 1.00E-02 7 00E-02 1.00E-02 1.00E-02
73.8 [ 0.00E+00 1 O0E+01 1.00E+07 1 00E+07 2 00E+01 2 00E+07 1 505+07 1 00E-02 1. 00F-02 1.00E-02
78.2 0 0.00E+00 1 00E+01 1.00E+07 1.00E+01 2 00E+01 2.00E+01 1 505+07 1.00E-02 1.00E-02 1.005-02
1.00E+07 1 00E+01 2 00E+01 2O0E+07 1.00E-02 1.00E-02 1.00E-02 1.00E-02
1.00E+07 1 00E+07 2 00E+01 2 00E+07 1.00E-02 7 00E-02 1.00E-02 1.00E-02
1.00E-02 7 00E-02 7 00E-02 1.00E-02

Figure 3-35. TBA Nearest Neighbor Interpolation: Concentration Grid — Page 1
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CASE STUDY: MTBE AND TBA

TBA Concentrations (ug/L)

Distance from Edge of Transect (ft)

MW-6 MW -7 MW-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

w
o™

& 1.00E5-02 1.00E-02 1. 00E-02 1.00E-02 500503 0

'; 38.2 1.005-02 1.00E-02 1.00E-02 1.00E-02 i 00E-02 1.00E-02 500E-03 0

§ 42.7 1.00E-02 1.00E-02 100502 1.00E-02 1.00E-02 1.00E-02 0.00E+00 0

47.1 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1 00E02 1.00E-02 0.00E+00 0

51.6 1.00E5-02 1.00E5-02 700502 1.00E-02 1 00E-02 100E-02 E00E-03 0

56.0 7.00F-02 1.00E-02 7.00E5-02 1.00E-02 1. 00E-02 1.00E-02 0.00E+00 0

60.5 1.00E-02 1.00E-02 100502 1.00E-02 1.00E-02 1.00E-02 0.00E+00 [

64.9 1.00E-02 1.00E-02 1.00E-02 1.00E-02 7 00E-02 1.00E-02 500E-03 0

69.3 1.006-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 0.00E+00 0

73.8 7.00F-02 1.00E-02 1.00E-02 1.00E-02 1 00E-02 1.00E-02 0.00E+00 0

1.00E-02 1.00E-02 1 00E-02 1.00E-02 0.00E+00 0

Figure 3-36. TBA Nearest Neighbor Interpolation: Concentration Grid — Page 2
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CASE STUDY: MTBE AND TBA

Mass Flux Result Data Represenation
1. Bold values represent calculations based on given values.
2 12E+01 fda 7.74E+00 kaivr 2. ¥Yalues in italics represent calculations based on interpolation.
PO AL B e PLES _(Q y) ( giy ) 3. Black shaded cells represent the top and bottom of the plume.
Next Step: Mass Fluxl| Run/View Uncertainty Vigw Firsl Gencentration Giid SELECT TRANSECT TO VIEW Trsetl v
Summary Analysis (Optional) Back to Data Grid Print HELP SELECT TIME PERIOD TO VIEW 1 -

TBA Mass Flux (g/day)
Distance from Edge of Transect (ft)

Start of Transect MIW-1 -2 M3 M4 WY&
0.0 500 100.0 2125 325.0 4125 500.0 582.5 665.0 735.0 805.0
21 o.00E+00 | 35E03 1.09E-02
18] o00E+00 | 335E03 1.09E-02 987E02 2.21E-01
18.0] oo00E+00 | 0.955-09 1.09E02 987502 2.21E01 891602 7.07E-09
" 2051 o.00E+00 | 0.005+00 1.08E02 Q81602 221607 7.28E:03 7.07E-09
b4 249] oo0E+00 | 0.00Ev00 6.24E03 450502 221607 728603 707600 455606 4.30E06 507E06 7.53E06
E 2941 oooE+00 | 0.008+00 1.606-03 221503 216607 1.06E-07 111602 465606 4.305-06 6 205-06 7.53E06
& 338] oooe+00 | 7.92E03 1.60E-03 221603 216601 173601 1.516-02 1.46E-02 7.27E-06 6 205-06 7. 53E-06
° 382] oooE+00 | 0.008+00 1.60E-03 243507 2.16E-01 173601 151602 1.46E-02 1.026-05 940506 1.036-05
4271 opoE+00 | ooostoo 1.78E.03 243507 2.16E-01 1.80E.01 1.516.02 111605 1.02E05 940506 1.306.05
4731 opoE+00 | o.o0s+o0 1.06E-03 853502 216607 1.80E.01 246602 111605 1.02E.05 1.07E05 1.30E05
516] oooe+00 | 10803 1.98E-03 271E03 1.136+00 352602 342602 332602 1.026-05 1.07E05 1.20E05
9801 oooE+00 | 0.00E+00 1.966-03 639507 272E+00 352692 3.42E-02 332602 1.785-05 1.84E-05 256605
5051 o.00E+00 | 0.00E+00 7.26E05 3.0BE+00 2.72E400 1.40E+00 3.42E-02 392602 1.78E6:05 220505 342605
8481 oooE+00 | 7.60E05 7.26E-05 107E-04 2726400 1.405+00 342602 7.035.05 1.78E05 220E.05 3.42E05
8931 oooE+00 | 0.005+00 7.06E-05 107E-04 695607 367E07 345607 103505 1.78E.05 223505 342605
738] go0E+00 | 0.005+00 7.06E-05 362504 2686 04 470504 6.856.04 332604 205607 1.88E.07 1.726.05
7821 gooE+00 | 0.00E+00 7.206E05 362604 2.68E-04 470604 6.85E-04 332604 2.05E07 1 BBE-D7 2 28607
3602604 288504 470604 5 856-04 221607 2.05E07 7 BBE-07 2.28E07
3602604 288604 470504 5.856-04 221607 205607 1 BBE-07 2 28607
221607 205607 1.88E-07 228607

Figure 3-37. TBA Nearest Neighbor Interpolation: Mass Flux Results Grid — Page 1
(For conductivity and gradient grids see Figures 3-6 through 3-9)
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CASE STUDY: MTBE AND TBA

TBA Mass Flux (g/day)
Distance from Edge of Transect (ft)

MW -6 MWW-7 M-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

w

m

S

£

=

=

8 3.60E-05 3.42E05 1.20E-05 1.36E-05 364E08

a
82| sepE0s 342605 0.505-06 1.12E-05 1 20E-05 1.36E-05 364E06 0.00E+00
427 ;46505 132605 0.505-06 1.12E-05 ¥ 29E-05 ¥ 36E-05 0.00E+00 0.00E+00
a1 s s0E05 1.32E-05 1.256-05 1.216-05 143605 1 ETEG5 0.00E+00 0.00E+00
5160 405 1.32E.05 1 10E-05 1.30E-05 1 50E-05 157E-05 4.21E.06 0.00E+00
5600 5 4pe07 2 28607 561606 7.30E-05 7 S0E-C5 7 5TE5 0.00E+00 0.00E+00
803 5 4oe07 2.28E07 2.16E-07 255607 2 04607 3.09E-07 0.00E+00 0.00E+00
6490 405 228607 216607 255E-07 2.04E-07 3.09E-07 1.60E.07 0.00E+00
89.3] o305 2 286-07 2.16E-07 255607 2.04E-07 300507 0.00E6+00 0.00E+00
738 2 o5E05 228607 296607 255607 2.04E-07 300507 0.00E+00 0.00E+00

2.16E-07 255607 2.04E-07 300507 0.005+00

Figure 3-38. TBA Nearest Neighbor Interpolation: Mass Flux Results Grid — Page 2
(For conductivity and gradient grids see Figures 3-6 through 3-9)
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SE

Iinterpolation Error Results

SitvLovation.and

Next Stsp: Back to Mass Flux Result

Print

Mass Flux Summary Back to Data Input

HELP

TEA Interpolation Methods
Hydraube Conduchidy.  Neares! Neighbor
Concentralion.  Meares! Neghibior
Hydrauiic Gradien!:  Nearest Neighbor

Total Mass Flux Including All Points

| z126+01 LG

[EETRUCTION:
1. The table balaw shows all cncentr ation and, if applicatie,
roerunifonm condictivity/Darcy veocity snd gradat

Inputt data,

2, During the uncertainty andysis, sadh of the ponts in e
tabla are removed 0w at 4 Sme and e mass Al
cakulated withaut that pant using the inter polaton

scheme spacified In the Data Input saction (note that

SELECT TRANSECT TO VIEW Trargectl W
SELECT TIME PERIOD TO VIEW 1 -
RESULTS

Total Mass Flux
Param eter Excluding Selected Contribution of
Top of Bottom of Value Point and Selected Point to
Sampling P: For Interpolating Total Mass Flux
End of Transect Interval Interval Examined Analysis
1 Ttan of Transect Condudivity TS0E 102
2 BIVY-T 50 200 Conductivity 1.50E +02
2 MW-1 320 380 Conductivity TI0E+01
4 W= 1 51.0 560 Conductivity 270E+01
L MW= B5.0 T1.0 Conductivity 1.00E +00
& MW-2 70 220 Conductivity 1.50E+02
o MW-2 400 4350 Conductivity 2B0E+D1
& MW-2 62.0 B7.0 Conductivity 1.14E + 02
] MW.2 770 820 Conductivity 1.00E+00
0 MW-3 10.0 230 Conduc“fi‘viy J10E+DT
i L] 380 430 Conductivity B.BOE D1
12 MW-3 580 530 Conductivity 1.50E+02
12 MW-3 770 820 Conductivity 1.00E +00
id -4 120 00 Conductivity 2Z10E+D1
15 MW 440 480 Conductivity 5.00E+01
16 MW-4 §3.0 8.0 Conductivity B.70EV01
7 (L] a0.0 8.0 Conductivily T.00E+00
18 MW-5 200 350 Conductiviy 3 306+01
19 M-S 47.a 52.0 Conductivity S.T0EvOT
20 MW-5 G50 70.0 Conductivily T.80E+0Z
21 MW.5 810 B6.0 Conductivity 1 00E+00
22 M6 24.0 9.0 Conductivily 1.50Ev02
21 MW-E 70 52.0 Conductivily B.A0E+DT
24 MW-G 6210 7.0 Conduttivily 1 00E+00
25 MW-T a0 45.0 Conductivily 4405007
6 MW-T 520 5.0 Conductivily BI0E+0T
27 MW.7 67.0 72.0 Conductivity 1.00E+00
28 M-8 28 44 Conductivify 4406007
29 WW-a 57 56 Conductivily E10E+GT
30 2] 66 71 Conductivity 1 00E+00
3 End of Transect Cﬂndudl'@f" 1.00E+00
< Start of Transec Concenirabon 0.00E+00
33 MW7 3 20 Concentration 1 00F+07
34 -1 kx] I8 Concentration 1.00Ev01
a5 MW-1 57 56 Concentration T.00E+07
36 M1 it 71 Conceniration 1 00F+07
ar -2 7 22 Conceniration 550607
30 MivY-2 40 45 Cpneeriirabion ENISTH
39 MW-Z iz 67 Canceniration 8.90F+07
40 M2 74 82 Conceniration 1.00E07
41 M3 [<] F Conceniration 1.00E+07
42 MW-3 38 43 Concentration 1.00E+01
43 -3 58 63 Concentration 1.00E401
44 MW-3 T 52 Conceniration FO0E+GT
45 [Z] 15 30 Concentration 1.00E-02
46 M4 A 49 Concentration 7.00ED2
47 M- H (£ Concentration 7.00E-02
4 ] 80 85 Conceniration 1 00F-07
49 MW-5 20 35 Conceniration 1.00E-02
50 [ a7 52 Conceniration T.00E-02
51 MW.5 65 70 Conceniration 1 00E.02
52 MW-5 a1 26 Conceniration 1.00E-02
53 [ ] 39 Concentration T.00E02
54 MW-6 47 52 Conceniration 1.00E 02
55 MW-E &2 67 Conceniration 1.00E02 42E
56 Mvv-T 30 75 Concentration T.00E0Z 2126401
57 M7 52 57 Conceniration 1.00E-02 242E+01
5 MW-T &7 72 Conceniration 1.00E-02 2A2E+01
59 [LE] 29 i Concentration T.00E-02 212E+01
80 ] 51 56 Conceniration 1O0E-07 2426401
67 MW-E [ 7i Conceniration 1.00E02 242E+01
62 End of Transedt Conceniration 0.00E+00 21ZE+01
83 Start of Transect Gradient 7 10E.04 2426401
&4 MW-T ) 5 20 Gradient 7 0E-04d 2A4E401
&5 [z k&) i) Gradient 710604 2126401
86 M1 51 56 Gradient 7 10E 04 246E+01
&7 -1 [ il Gradient 7A0E04 2A2E+01
&8 MW-Z 7 Z2 Gradient 213603 211E+01

Figure 3-39. TBA Nearest Neighbor Interpolation: Simple Uncertainty Analysis — Page 1
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CASE STUDY: MTBE AND TBA

RESULTS
Total Mass Flux

Param eter Excluding Selected Contribution of

Top of Bottom of Value Peint and Selected Pointto

Sampling Sampling Param eter Removed For Parameter Interp olating Total Mass Flux

End of Transect Interval Interval Examined Analysis Units {giday) (%)
69 MWw-2 40 45 Gradient 213603 s 2 D8 E+D 17

7o Mw-2 62 67 Gradient 213603 A
fis MW-2 7 az Gradient 243603 %
72 MW-3 io 25 Gradient 213603 il
73 MW-3 38 43 Gradient 213603 it
74 M3 58 63 Gradient 213603 i
75 MW-3 7 82 Gradient 213603 it
76 Mw-4 is 30 Gradient 213503 it
77 M4 44 49 Gradient 213603 [
75 Mw-4 63 65 Gradient 213603 i
] M4 80 85 Gradient 213603 st
80 MW-5 20 35 Gradient 213603 it
87 MW-5 47 52 Gradient 213603 i
82 MW-5 65 7o Gradient 213603 it
83 MW-5 87 =l Gradient 213603 i
84 MW-6 24 39 Gradient 1.87E-03 it
85 MW-6 47 52 Gradient 1.97E-03 A
&6 A6 62 67 Gradient 19103 i
87 MW-7 30 45 Gradient 1.97E-03 il
88 MW-7 52 57 Gradient 1.97E-03 it
89 MW7 67 72 Gradient 1.87E-03 U
90 MW-8 29 44 Gradient 1.87E-03 it
91 Mw-8 57 56 Gradient 1.97E-03 it
92 M-8 68 71 Gradient 1.97E-03 R
83 End of Transect Gradient {81603 it

Figure 3-40. TBA Nearest Neighbor Interpolation: Simple Uncertainty Analysis — Page 2
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CASE STUDY: MTBE AND TBA ‘

Transect Calculator: Mass Flux Summary .......

Site Location and |.D.: LFR Site
Description: MTBE and TBA

Mass Flux Summary for TBA

85th percentile from Advanced Uncertainty Analysis,
Distance from Mass Flux (g/day) Maximum of the three Toolkit interpolation schemes
Source (ft) Time Period 1 Time Period 2 Time Period 3 Time Period 4 Time Period 5

Transect 1 1700 2.12E+01 - VYalue using selected interpolation schemet

Transect 2
Transect 3
Transect4
Transect

=g=Time Period 1 == Interpolation Error

2.50E+01

2.00E+01 A

1.50E+01 4

1.00E+01 4

Mass Flux (g/day)

5.00E+00

0.00E+00 T T T T T T T T
0.0 2000 4000 5000 300.0 10000 12000 14000 1600.0 1800.0

Distance of Transect From Source (ft)

Next Step: | View Flux Result View Conc Grid HELP

Save File

Return To Toolkit Main Screen Return To Transect Main Screen

Figure 3-41. TBA Nearest Neighbor Interpolation: Mass Flux Summary
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CASE STUDY: MTBE AND TBA

Grid Completion: Concentration it
Enter value directly.
Transect 1 Time Period 1. Vertical Interpolation: Linear Horizontal Interpolation: Linear —» ‘(t\;i"EUSErSEg‘resem
interpolated values,)
Step 10: Interpolate Cenc Herizontally Export Conc Grid Import Conc Grid Next Step:
Back to Data Input 1 Inée;:::la:::tyydé?::c - —> Tuzggr?‘tuglgrp;i;neu
ata).
TBA Ceoncentrations (ugiL)
Distance from Edge of Transect (ft)
Start of Transect MY -1 M2 M-3 M -4 MW-5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
7.1 [ 5 O0E+00 1.00E+01

11.6 0 5.00E+00 1.00E+01 3.25E+01 5.50E+01

i 16.0 0 500E+00 1.00E+01 3.25E6+01 5.50E+01 3.256+01 1.00E+01

2 20.5 0 5005+00 1 00E+01 5 80E+01 1.06E+02 5 805+01 1.00E+01

; 24.9 0 5 00E+00 1 00E+01 8.35E+01 1.57E+02 B8.35E+07 7005+ 507E+00 1.00E-02 1 .00E-02 1.00E-02

g 29.4 0 5 00E+00 1 00E+01 1.09E+02 208E+02 1 09E+02 1. 00E+01 501E+00 1.00E-02 10002 1.00E-02

a 33.8 0 5.00E+00 1.00E+01 1.356+02 2.59E+02 1356402 1.00E+07 507E+00 1.00E02 1.00E-02 1.00E-02
38.2 0 5 O00E+00 1.00E+07 1.60E+02 3.10E+02 7.60E+02 1.00E+01 5 01E+00 1.00E-02 1.00E02 1.00E-02
42.7 0 5.00E+00 1.00E+07 1.60E+02 3.10E+02 7605402 1.00E+07 501E+00 1.00E-02 1.00E-02 1.00E-02
47.1 0 5 00E+00 1 O0E+0] 2.33E+02 4 55E+02 2.33E+02 1 00E+07 501E+00 1.00E-02 7.00E-02 1.00E-02
51.6 0 5.00E+00 1.00E+01 3.05E+02 6.00E+02 3.05E+02 1.00E+01 507E+00 1.00E-02 1.00E-02 1.00E-02
56.0 0 5.00E+00 1.00E+01 3.78E+02 7.45E+02 3.78E+02 1.00E+01 507TE+00 1.00E-02 1.00E-02 1.00E-02
60.5 0 5.00E+00 1.00E+07 4. 50E+02 B.90E+02 4. 50E+02 1.00E+01 501E+00 1.00E02 1.00E-02 1.00E-02
64.9 0 EO0F+00 1.00E+01 340E+02 £ TOE+02 343E+02 1 50E+01 7ETE+O0 1.00E-02 1.00E-02 1.00E-02
69.3 0 5 00E+00 1 00E+0T 2. 50E+02 4 50E+02 2 35E+02 2 00E+01 1 00E+07 1.00E-02 10002 1 00E-02
73.8 0 5 00E+00 1 00E+01 1.20E+02 2.30E+02 1.28E+02 2 50E+01 1 25E+07 1.00E-02 10002 1 00E-02
78.2 0 5.00E+00 1.00E+07 1.00E+07 1.00E+01 ZO0E+OT 3.00E+01 1.50E+07 1.00E-02 1.00E02 1.00E02
82.7 1.00E+07 1.00E+07 2.00E+01 3.00E+01 1.50E+07 1.00E-02 1.00E-02 1.00E-02
87.1 1.00E+07 1 00E+OT 2 00E+01 3.00E+01 1 50E+07 1.00E-02 1.00E-02 1 00E-02
91.6 1.00E-02 1.00E-02 1 00E-02 1 00F-02
96.0

Figure 3-42. TBA Linear Interpolation: Concentration Grid — Page 1
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CASE STUDY: MTBE AND TBA

Depthinft-bygs

TBA Concentrations (ug/L)

Distance from Edge of Transect (ft)

905.0

MUY -6
1005.0

1095.0

MW7
1185.0

1307.5

M-8
1430.0

1565.0

1700.0

1.00E-02 1.00E-02 1.00E-02 1.00E-02 5.00E-03 0
{.00E-02 1.006-02 {00602 1.00E-02 1.00E-02 1.00E-02 500E-03 0
1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 500E-03 0
1.00E-02 1.00E-02 100602 1.00E-02 1.00E02 1.00E-02 500E-03 0
1.00E-02 1.00E-02 LO0E-0Z 1.00E-02 T.00E-02 1.00E-02 EO0E-03 0
1.00E-02 1.00E-02 100602 1.00E-02 1.00E-02 1.00E-02 S00E-03 0
1.00E-02 1.00E-02 LO0E0Z 1.O00E-0Z T.00E-02 1.00E-02 500E-03 0
{00502 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 S00E-03 0
f.00E-02 1.00E-02 1.00E-0Z 1.00E-02 1.00E-02 1.00E-02 5.00E-03 0
1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 S00E-03 0

LO0E0Z 1.O00E-0Z 1.00E-02 1.00E-02 500E-03 0

End of Transect

Figure 3-43. TBA Linear Interpolation: Concentration Grid — Page 2
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CASE STUDY: MTBE AND TBA

Mass Flux Result Data Representation
1. Bold values represent calculations based on given values.

VA E:Ila:l. fda 7.43E+00 kafvr 2. ¥alues in italics represent calculations based on interpolation.

FOARL il (giciay) tkaiyr) 3. Black shaded cells represent the top and bottom of the plume.

Next Step: Mass Fluxl| Run/View Uncertainty [ View Final Concentration Grid _ SELECT TRANSECT TO VIEW Trasetl W
Analysis (Optional) Back to Data Grid f SELECT TIME PERIOD TO VIEW 1w

TBA Mass Flux (g/day)
Distance from Edge of Transect (ft)

Start of Transect M1 MW-2 M3 M4 Y5
0.0 50.0 100.0 2125 325.0 4125 500.0 532.5 665.0 735.0 305.0
1| 000E+00 | 335503 1.09E-02

18] o00E+00 | 3035500 1.09E02 987E£:02 221E-01

162] oo00E+00 | 335500 1.08E-02 9871502 2.21E-01 B97E02 7.07E03

" 205] oooE+00 | 2ooE0o 8.57603 1.426-01 3E6E-07 1. 06E-07 7.07E0
2 249] oooe+00 | 264r00 624603 157507 423507 7.37E-07 8.07E-03 307603 4.30E06 507606 7.53E06
E 294] oooE+00 | 223500 392603 1.426-07 422607 1.50E-01 191602 425603 578506 576606 7.53E06
Z 33| oooe+00 | 792800 1.60E03 985602 353607 {701 1.01602 514503 7.27E-06 7.005-06 BO0EO6
° 82| oooE+00 | 75400 1.68E03 703502 2.16E-01 1 73E-07 1.51E02 603603 875606 825606 7.09E05
4271 o00E+00 | 7.95E00 1.786-03 8135-02 2.16E-01 292501 1.006-02 7.50E-03 1.02E05 240506 1.16E-05
4711 o00E+00 | 796500 1.87E-03 1.736-07 586507 426601 246502 9717603 1.18E-05 1.07E-05 1.30E05
516] oooe+00 | 708500 1.96E-03 208607 1136400 713607 204502 107E02 133605 7.36E5.05 780505
560] oooE+00 | 788503 1.336.03 410507 7.B4E+00 7.07E+00 3.42E02 7.235:02 14BE05 165605 236605
80.3) g.00E+00 | +.72E.03 7.02E6-04 SB0E-07 2.72E400 140E+00 3.42E02 §.07E-02 1.63E.05 1.04E-05 280605
549] oooE+00 | 769503 7.26E-05 207607 7 54E+00 790507 3.865.02 1.66E.02 1.78E05 223605 3.42E-05
693 oooe+00 | 700503 7.96E-05 135601 605607 367E01 B45E02 148E.02 119505 161605 257605
732] oooE+00 | 7.005-03 7.966-05 3656-02 1.816-07 10107 218502 Q41503 60PE-06 088506 1.726-05
7821 gpoE+00 | 7.00E03 7.966-05 201604 268E-04 4 70504 6.85E-04 332504 2.05E-07 360506 873606
3026-04 2656-04 470504 6.856-04 332604 2.05E07 1.885-07 2.28E07
3026-04 2686-04 470504 6.856-04 332504 205507 1.885-07 228697
221507 205507 1.885.07 228607

Figure 3-44. TBA Linear Interpolation: Mass Flux Results Grid — Page 1
(For conductivity and gradient grids see Figures 3-15 through 3-18)
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CASE STUDY: MTBE AND TBA

MTBE Mass Flux {g/day)

Distancefrom Edge of Transect (ft)

MW -6 MW-7 MW-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

n
=
2
£
=
£
‘;.,' 2. 16E+07 212E+01 5. 435+00 5.71E+00 1. 836+00
o
da 1.81E+0T 7.50E+07 1.12E+07 T.I3E+00 7ATERDD 5.71EH0 1.53E+00 0.00E+00
i T 49F+07 1. 126+07 BO0E+00 T.73E+00 7.83E+00 7.O07TEHO0 7.88E+00 0.00E+00
42.1 1. 1BEHOT 6.87E+00 FOBEHO0 BE5E+00 QO0E+H00 84 1EHID 2.256+00 0.00E+00
51.6 Q.80E+00 3 Z3E+00 S38E+00 9.61E+00 {36+ 9.92E+00 2.65E+00 0.00E+00
S 7.58E+00 942E-07 270E+00 4.48E+00 4.77E+00 4E3E+00 1.25E+00 0.00E+00
Pl 5.196+00 1.14E-02 3.32e-01 1. 26E+00 1.36E+00 1.33E+00 3.6BE-07 0.00E+00
a4 4.51E+00 1.14E-02 1.0BE-02 1.27E-02 1.47E-02 1.54E-02 B.OSE-03 0.00E+00
b9 2 7300 T14E-02 1.08BE-02 1.27E-02 T A7E-02 7.54E-02 809503 0.00E+00
73.2 7.39E+00 T14E-02 1.08E-02 1.27E-02 T47E-O2 7.54E-02 8.09E-03 0.00E+00
1.08E-02 1.27E-02 T47E-02 7.54E-02 8.09E-03

Figure 3-45. TBA Linear Interpolation: Mass Flux Results Grid — Page 2
(For conductivity and gradient grids see Figures 3-15 through 3-18)
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1. Thir L Dk <3 ol coreonirations sead, 11 opgdicalie,
oy niftrn cond ety Dancy welocty and gradiont
ineut data,

2. Dt thy e ey andysis, nch of the points in the
table are remaoved one at a eme and the mass flux

Description: caboudated wilhout that poirit using the inlergolation
scherme specified In the Data Input secton (note that
j Back to Mass Flux Result Print
Next Step: okl gl L L SELECT TRANSECT TO VIEW Tarssct L w
Mass Flux Summary Back te Data Input HELP SELECT TIME PERIOD TO VIEW 1 -

TBA Interpolation Methods
Hyarautic Concuctiviy 1) Verticsl Linear 2) Horizanial Linear
Concentration 1) Verical Linear 2) Horzonial Linsar
Hydraute Gradend. 1) Verleal, Linear  2) Honzonlal, Linear

Total Mass Flux Including All Points | 2.04E+01  [PERY)
RESULTS
Total Mass Flux

Param atar Excluding Selectad | Contribution of

Tep of Bottom of Valus Peointand Salected Pointto

Sampling Sampling Param ater Ramoved For | Parametar Interpeolating Total Mass Flux
End of Transect Interval Intarval E Ined Analysls
) Start of Transect Conduchvity 1.50E+02
2 M- 50 200 Conductimty 150E+02
3 MW 1 330 380 Conductivity 2 20E+01
4 MW 510 560 Conductivity 2.70E+01
5 BV | 650 nao Canductivity 1.00E +00
g MW-2 ) 220 Conductimty 1.50E+02
7 MW-F 400 450 Conductivity FROE+01
a MW-Z 620 G670 Conductivity 1 14E+07
3 MWN-2 774 020 Conductivity 1.00E +00
10 MW-3 0. 250 Conductity 3.10E+01
1 MW-3 U 430 Conductvty B BUE+D1
12 MW.3 58.0 630 Conductivity 1. G0E+02
13 MVW-3 ] 020 Conductivity 1.ODE +00
14 VY- 15.0 Juo Conduchaty 2.10E+D1
15 -4 44.0 490 Conductivity 5.00E+01
16 AW 6380 600 [ i 0. 70E+01
1T MV =[] a5.0 Conduchily 1.00E+00
18 MW-5 20.0 5.0 Conduchity 3305407
19 M5 47.0 2.0 onductivity A.TOE+0T
20 W5 650 7.0 Ci ity 1.50E+02
21 MW-5 814 050 Conduchivily 1 ME+00
22 AV 24.0 39.0 Conduchty 190602
23 WG 370 ) Conduchivity S B0EFDT
] MG 620 67.0 Conductivity 1.00E+00
25 MWET 3040 450 [ ity A4 40507
26 MW7 520 5.0 Conduchvily B 0E+0T
20 AW g0 720 Conduchvily 1.00E+00
8 ] 29 £z Canduchvity FA0ERDT
20 Mg 51 = [ i 51001
aa e 6 71 [ ity 1 0AE 0D
a1 End of Transed Conduchly LO0E+00
2 Star of Transect Coancentration 0 IE+00
33 M T 5 20 Concentrafion T 00E+07
a4 MW a3 38 Concentrafion 1.00E 07
35 AMW-1 5F aE Concenlraton 1.00E+0T
at -1 EF i1 Concentraton 1.00E+01
a7 [ 7 ¥ Concentration 5 AOFE+ET
af MWL 40 45 Concenirafian JAQED2
39 M 62 67 Cancentralion B8.80E+02
40 ATV, {7 [y Concentraton 1.00E+07
41 [ 0 25 Canceniraton 1. 00E+07
a2 MW-3 ] 43 Concenfraton | 1 00F+01
43 M3 58 63 Concentrafion 00507
44 MW-3 1 a2 Concentraton FOJE+RT
MW-4 15 30 Concentralon 10002
At Mg L 48 Cancentration 100502
ar M4 63 68 Concentralion 1.00E02
45 M4 80 85 Concentrafion 1.00E-02
44 MW-5 20 35 Concentraton 1.00E-0
50 MW-5 €7 52 Concenirafion 1.00E-02
51 AWLS 65 7o Concentrafion 1.00E-02
52 M-S a7 =] Concentration 1.00E-02
53 WG 2] 37 Concentrahon 7 O0E02
5 MW-5 47 52 Concentralon 1.00E-02
55 MWG 62 67 [ n 1 00E-02
5 MRS a 45 Concentration 1.00e02
5 V- 52 aF Concenltration T.00E02
58 MW-7 &7 fe Concentralon 1.00E-02
=l M- 28 i Concenfrafion 1 00E-02
it [ 51 5i Concentrafion 1 00E02
&1 MWV-G &6 F1 Concentralon 1.00E02
62 End of Transedt Concentration 0.00e+00
63 Start of Transect Gradient 7 10E-04
&4 AP 5 20 Gradient 7 10E-04
65 -1 r 38 Gradent 7 I0ED4
-3 -1 51 -8 Gradent 7 I0EO4
67 w1 [ 77 Gradient 710E04
o A2 T 22 Gradient 21303

Figure 3-46. TBA Linear Interpolation: Simple Uncertainty Analysis — Page 1
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CASE STUDY: MTBE AND TBA

68
e

72
73
74
75
76
77
78
78
a0
a7
az
a3
84
as
a6
a7
a8
a9
%0
97
92
93

RESULTS

Total Mass Flux

Param eter Excluding Selected Contribution of

Top of Bottom of Value Point and Selected Point to

Sampling Sampling Param eter Removed For Param eter Interp elating Total Mass Flux

End of Transect Interval Interval Examined Analysis Units {g/day) (%)
MW-2 40 45 Gradient 213603 hidid 2.06E+0" 1

-2 62 67 Gradient 2.13E-03 fisft
MW-2 AL 82 Gradient 213603 fi/fE
MW-3 io 25 Gradieni 213603 fivfE
-3 38 43 Gradient 213603 fivft
MW-3 58 62 Gradieni 213603 firfE
MW-3 7 82 Gradieni 2. 13603 ikl
-4 15 30 Gradient 2. 13603 hidid
w4 44 49 Gradieni 213603 Firft
M4 63 68 Gradieni 213603 Jiidid
MWY-4 80 85 Gradient 213603 hidid
MW-5 20 35 Gradieni 2. 13603 firft
MW-5 47 52 Gradieni 2. 13603 i
MW-5 65 70 Gradient 213603 fi/fE
MW-5 a7 86 Gradieni 2. 13603 fidfE
MW-6 24 39 Gradient 1.87E-03 hiidid
MW-6 47 52 Gradient 1.87E-03 fi/fE
MW-6 62 67 Gradient 1.97E-03 fidft
-7 30 45 Gradient 1.97E-03 fisft
MW-7 52 57 Gradieni 1.97E-03 s
-7 67 72 Gradient 1.97E-03 hiidid
-8 29 44 Gradient 1.87E-03 s
MW-8 57 56 Gradieni 1.97E-03 kil
-8 66 7t Gradient 1.87E-03 s
End of Transect Gradient 197603 biidid

Figure 3-47. TBA Linear Interpolation: Simple Uncertainty Analysis — Page 2

MASS FLUX TOOLKIT

¥ USER’S MANUAL V¥

121




CASE STUDY: MTBE AND TBA ‘

Transect Calculator: Mass Flux Summary ......

Site Location and I.D.: LFR Site
Description: MTBE and TBA

Mass Flux Summary for TBA

86th percentile from Advanced Uncertainty Analysis
Distance from Mass Flux (gfday) Maximum l?ﬂha‘th‘l‘e_ T:;:c_lkit_ interpolation schemes
Source (ft) Time Period 1 Time Period 2 Time Period 3 Time Period 4 Time Period & — - - - ‘ -

Transect 1 1700 2.04E+01 | Value using selected interpolation schemes

Transect 2 . " p— St on
Transect 3 - inir "the three Toolkit interpolation schemes

Transect 4 ; 15th percentile from Advanced Uncertainty Analysis
Transect &

==$=Time Period 1 = Interpolation Error

2.50E+01

2.00E+01 - T =

1.50E+01 -

1.00E+01 +

Mass Flux (g/day)

5.00E+00 +-

0.00E+00 T T T T T T
0.0 200.0 4000 5000 800.0 1000.0 12000 1400.0 1600.0 1800.0

Distance of Transect From Source (ft)

Save File Return To Toolkit Main Screen Return To Transect Main Screen

Figure 3-48. TBA Linear Interpolation: Mass Flux Summary
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CASE STUDY: MTBE AND TBA

= = = Data Input Instructions
Grid Completion: Concentration

Enter value directly
Transect 1 Time Period 1. Vertical Interpolation: Log Horizontal Interpolation: Log B (Values in

italics represent

interpaolated values )

Step 10: Interpolate Conc Horizontally Export Conc Grid Import Conc Grid Next Step:
Back to Data Input 1 In?;:::]a::\:t{,d:;:l:c - —> Tﬂnggrf‘tngqntﬂgrpali;ne
ata).
TBA Concentrations (ugiL)
Distance from Edge of Transect (ft)
Start of Transect AT -1 M2 MW-3 MUV 4 M5
0.0 50.0 100.0 212.5 325.0 412.5 500.0 582.5 665.0 735.0 805.0
7.1 0 3 16E-03 1.00E+01
11.6 0 2.16E-03 1.00E+01 2356401 §.50E+01
16.0 0 3.16E-03 1.00E+01 2 35E+01 5.50E+01 2 35E+01 1.00E+01
20.5 0 2 76E-03 1 00E+07 2 TOE+07 [ 2 78E+01 1.00E+01
24.9 [ 2.16E-03 1.00E401 3.31E+01 1.106+02 3.31E+01 1.00E+01 3.16E-01 1.00E-02 1.00E-02 1.00E02
% 29.4 0 2.16E-03 1.00E407 3.94E+01 1.556+02 3945401 1.00E+01 3.16E-01 1.005-02 1.00£-02 1.00E-02
& 33.8 0 3716E-03 1.00E+01 468E+07 2 19E+02 468E+07 1 00E+01 316E-07 1.00F-02 1.005-02 1.00E-02
'_E 38.2 0 31603 1.00E407 55FE+0T 3.10E+02 5.5FE+01 1.00E+01 3.16E-01 1.00E-02 1.00E-02 1.00E-02
g' 42.7 0 2.16E-03 1.00E407 55FE+01 3.10E+02 5 57E+01 1.00E+01 3.16E-01 1.00E-02 1.00E-02 1.00£-02
47.1 0 3.16E-03 1.00E+07 6.35E+07 4.04E+02 5.35E+07 1.006+01 3.16E-07 1.00E-02 7.005-02 1.00E-02
51.6 0 316E-03 1.00E+01 7 26E+01 5 25E+02 7 26E+01 1 00E+01 3 16E-07 1.00E-02 1.006-02 1.00E-02
56.0 0 3 16E-03 1 00E+07 B27E+01 6 B4E+02 827E+01 1.00E+01 3 f6E-07 1.00E-02 1.00E-02 1.00E-02
60.5 0 2.16E-03 1.00E+07 9.43E+07 8.90E+02 9.43E+07 1.00E+01 3.16E-01 1.00E-02 1.00E-02 1.00E-02
64.9 0 3 16E-03 1.00E+01 5 38E+01 2.90E+62 6 1BE+01 1 326+01 363601 1.00E-02 1.00E-02 1.00E-02
69.3 0 3 16E-03 1 00E+07 307E+01 9 436407 4 04E+01 1 P3E+01 4 16E-01 1.00E-02 1.00F-02 1.00E-02
73.8 0 3.16E-03 1.00E+07 1.75E6+01 2.07E+07 265E+07 2 28E+01 477E-01 1.005-02 1.00E-02 1.00E-02
78.2 0 3 16E-03 1 00E+07 1 00E+07 1.00E+01 1 73E+07 3.00E+01 5 4BE-07 1.00E-02 1 .00E-02 1.00E-02
82.7 1 00E+01 1.00E+07 1 73E+01 3 00E+01 5 4BE-07 1.00E-02 1.00E-02 1.00E-02
871 1.00E+01 1.006+07 1.73E+01 300E+01 5.48E-01 1.005-02 1.00E-02 1.00E-02
91.6 1.00E-02 1.00E-02 1 00E-02 1.00E-02

Figure 3-49. TBA Log Transformation: Concentration Grid — Page 1

MASS FLUX TOOLKIT
Vv USER’S MANUAL V 123



CASE STUDY: MTBE AND TBA

TBA Concentrations (ug/L)
Distance from Edge of Transect (ft)

MY -6 MUY-7 MW -8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

»

m

o 700502 1.00E-02 1 00602 1.00E-02 1 00E-04 0

'é 38.2 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1 00E-02 1.00E-02 1 00E-04 0

§ 42.7 1.00F-02 1.00E-02 1.00F-02 1.00E-02 1 00E-02 7 O0E-02 1 00E-04 0
47.1 1.00F-02 1.00E-02 1.00E-02 1.00E-02 1 00E02 1 00F-02 1 00E-04 0
51.6 100502 1.00E-02 7.00E-02 1.00E-02 7 00E-02 1.00E-02 1 00E-04 o
56.0 1 00E-02 1.00E-02 1.00E-02 1 O00E-02 1 00E-02 1.00F-02 1 00E-04 o
60.5 1.00F-02 1.00E-02 100F-02 1.00E-02 1 00E-02 1 00F-02 1 00E-04 0
64.9 1.00E-02 1.00E-02 7.00E-02 1.00E-02 7 00E-02 1.00E-02 1 00E-04 0
69.3 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1 00E-02 1 00E-02 1 00E-04 0
73.8 7. 00F-02 1.00E-02 1 00F-02 1.00E-02 1 00E-02 1.00F-02 1 00E-04 0
78.2 1.00E-02 7.00E-02 7 00E-02 7.00E-02 1 00E-04 0

Figure 3-50. TBA Log Transformation: Concentration Grid — Page 2
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CASE STUDY: MTBE AND TBA

Mass Flux Result Data Representation
1. Bold values represent calculations based on given values.
ToTaL wass FLux (BRI @cy) [T ko S e e
Next Step: Mass Flux|l Run/view Uncertainty FIEEInal Coneentrabion Srid R U S e 2 20 Trnset 1w
Summary Analysis (Optional) Bacifio/D akaGeid SELECT TIME PERIOD TO VIEW —
TBA Mass Flux (g/day)
Distance from Edge of Transect (ft)
Start of Transect MW-1 MW-2 M3 MW -4 M5
o0 500 100.0 2125 325.0 4125 5000 582.5 665.0 735.0 805.0
71| oooEs00 | zizE6 1.08E-02
18] oooer00 | zizE06 1.09E-02 613602 221E-01
160] oo0oEt00 | 2.72F.08 1.09E-02 813602 221E-01 376602 7.07E-03
" 205] opoer00 | revEm 6.74603 481602 2 20507 375602 7.07E-03
E 249| oooer00 | 73756 417603 378602 210501 411602 8 55603 706604 4.30E 06 495606 7.53E06
£ 294| opoe+00 | 70050 256603 296602 278601 451602 7.036.07 247604 534606 55706 7.53E-06
f‘, 338 oo0et00 | sizE07 1.60E-03 2336-02 297E07 494502 1. 25662 2056-04 663606 6 58E-06 863506
“ 82| opoer00 | sa3507 768603 238602 2.16E-01 542602 151602 361604 824506 7 B5E06 Q00F 06
4271 oo0E400 | B5tE07 1.77E03 244602 2.16E-01 600E02 1.856.02 446504 1.02E-05 937E.06 113605
4711 oo00Es00 | s77EO7 186603 34407 408507 913602 2 27E07 522F.04 1 14E-05 1 0BE-05 1.30E-05
518| oooet00 | sooE07 1.96E-03 484602 7.68E-07 1.395-:01 279502 6126-04 1.286:05 1.265-05 1.665-05
80| oooE+00 | 570507 650604 384502 7 456400 271607 3.42E-02 7 16604 1 43E:05 157605 2 11605
805 opoE+00 | 200507 2.18E04 304502 2 72E+00 280607 3.42E-02 757604 1 56E-05 1 BOE-05 2 60F05
8491 o.00E+00 | 773507 7.26E-05 5546-03 271607 B61E02 1.206-02 401504 1.78E05 245605 3.42E05
693 gooes00 | 773507 7.066-05 175603 270502 1.00E-02 4.84E03 743604 402606 54BE06 9 78606
738 oo00Et00 | 1.73E07 726605 552604 266503 210503 1.826-00 416505 Q07E7 1 3BE06 2 FOE-05
782| oooet00 | 773507 7 26E05 0.00E+00 268E-04 000E+00 6.85E-04 DODE+00 2.05E07 352607 7.00507
3026-04 268504 0.00E+00 6,856-04 0.00E+00 2.05E07 0.00E+00 2.28E07
302604 268604 0.00E+00 5 8560 0O0E+00 205607 0.00E+00 228607
221607 205607 0.00E+00 228607

Figure 3-51. TBA Log Transformation: Mass Flux Results Grid — Page 1
(For conductivity and gradient grids see Figures 3-26 through 3-29)
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CASE STUDY: MTBE AND TBA

TBA Mass Flux (g/day)
Distance from Edge of Transect (ft)

MW -6 MVY-7 MW-8 End of Transect
905.0 1005.0 1095.0 1185.0 1307.5 1430.0 1565.0 1700.0

wn
™m
S
b =4
£
 ~
S . OtE05 3.42E 05 1 20F-05 1.36E-05 215608
(=]
8.2l 45005 249F-05 1.50E-05 1.12E-05 1.20F-05 1.36E-05 275508 0.00E+00
427 1 e0e05 1B1E-05 1.29E-05 1.12E05 1.92E-05 1 43E-05 2 20508 0.00E+00
411 see0s 1.32E.05 1 OE-05 121605 41E05 1.50F-05 226608 0.00E+00
518 gm0 347506 5.07E-06 1.30E-05 7.50E-05 1.57E-05 2.31E-08 0.00E+00
5601 4g0F08 882E-07 1.57E-06 3 50F-06 4.046-08 4.256-06 7. 20E-08 0.00E+00
60.31 5 7sE0m 2.23E.07 416607 045607 1.00E-08 1. 14E-06 623500 0.00E-+00
849 54108 2 28E-07 000E+00 255E-07 0.005+00 3.09E-07 0.00E+00 0.00E+00
893 4 g5F.08 2 28E-07 000E+00 2.55E-07 0.005+00 3.005-07 0.00E+00 0.00E+00
73.8]  gagseor 2 28E-07 000E+00 255607 0.00E+00 3.00E.07 0.005+00 0.00E+00
2 FBE07 2 55607 0.00E+00 300507 0.00E+00

Figure 3-52. TBA Log Transformation: Mass Flux Results Grid — Page 2
(For conductivity and gradient grids see Figures 3-26 through 3-29)

MASS FLUX TOOLKIT
Vv USER’S MANUAL V 126



D TBE AND TBA

- Ja

interpolation Error Results T e
rm u'lium conchuctivi by Ducy vadooty and o sdent
Input data

Site Location an 2. Ouring the uncertainty analysis, each of the ponts In the
cmﬂﬂﬂ' table saramoved ane at 3 Bme and the made flux
H ealtulatad withaut that poent using the inter polaton
schrne spacifiod in the Cuta Treut sechon (note that -
Next S‘lep: Back to Mass Flux Result Print s o1 NSECT TO VIEW P g
Mass Flux Summary Back te Data Input HELP SELECT TIME PERIODTOVIEW 1 w

TBA Interpolation Methods
Hydraube Conouchivly, 1) Vertical Log Transformation  2) Honzonlal: Log Transformation
Concentration 1) Verieal Lag Transforrmalion  2) Horzonlal Log Transformation
Hydraube Gradient: 1) Verical: Log Transformalion 2) Horizontal: Log Transformation

Total Mass Flux Including All Points 9.28E+00 [PL37)
Total Mass Flux
Param eter d Selected of
Top of Bottem of Value Psint and Selected Pointto
Sampling Sam pling Parameter | Removed For Interpolating Total Mass Flux
End of Transect Interval Interval Examined Analysis {g/day)
1 Start of T T T TS0 +02
2 200 Conductivity 1 50E+02
3 Conductivity | 2 20E+01
4 Canductivity 3 70E +01
5 Conductivity 1 00E +00
& Conductivity 1.50E+02
7 Conductity 2B0E+0
8 ty |
9l
’o e e i
17| ty 6 BOE+01
12 Conductivity 1 50E +02
13 Conductivity 1.00E +00
14 Conductivity 2.10E +01
15 Conductivity 500E+D1
1 Conducfinty
1w < ty
18
13
20
21 1 00E+00
&2 e 24.0 1.50E+02
23 MW 7.0 5B0ER07
24 MW-E 620 1.00E+00
25 AT 300 %0
26 MW-T 520 57
ar| MW7 ] 67.0 72.0 Conducivity
28 MV 29 44 Conduchinity
28 - a1 56 Conductity S.T0E+0T
30 It 66 hil Conduchivity 1.00E+00
3 End of Transed Conduchvly 1.00E+00
32 “Stad of Transect Concentraton_|
33
34
35
a6
ar Concentration
38 Concentrabon
39 Concentraton
40 Concentralon
41

Concentralion
Cancentralion
Concentraton
Concentralon

42

43

Lol

45

46

47

48 Concentralon

49 [ Concenfration | 1.00E-02
1) Concentration | 1 O0E-D,
51 |_Concenl

52

53 o4 Concenlralon T.00E-02
5 47 Concentralion 1.00E-02
55 &2 Concentralon

55| 30 Concentralion |

&7 52 Concentraton

5 (Gl ‘Concentration _

59 29 Conceniralion

60 51 Concentralion -

&1 [13 Concentralion 1.00E-02
62 End of Transed Concentralon O.00E+OD
63 Start of Transect Gradent 7 10E-
64 5 Gradient 7 10EDY
g5[ ] ] 33 Gradient T A0EDH
66 51

o7 [ Cl Gradient

] 7 Gradient

Figure 3-53. TBA Log Transformation: Simple Uncertainty Analysis — Page 1
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CASE STUDY: MTBE AND TBA

RESULTS
Total Mass Flux

Param eter Excluding Selected Contribution of

Top of Bottom of Value Peint and Selected Pointto

Sampling Sampling Param eter Removed For Param eter Interpolating Total Mass Flux

End of Transect Interval Interval Examined Analysis Units (g/day) (%)
69 MiA-2 40 45 Gradient 21303 bitid .50 25

70 M2 62 67 Gradient 2.13E03 A
71 -2 7 az Gradient 21303 st
72 M3 io 25 Gradient 213603 R
73 MiA-3 38 43 Gradient 21303 st
74 MA-3 58 63 Gradient 213603 ikl
75 M-3 TE 82 Gradient 21302 st
76 M4 i5 30 Gradient 213603 i
i M4 44 49 Gradient 213603 i
75 Mid-4 63 65 Gradient 213603 A
79 M4 80 85 Gradient 213603 flf
a0 M5 20 35 Gradient 21302 it
a7 M-S 47 52 Gradient 213603 e
82 MiA-5 65 o Gradient 21302 it
a3 M-5 87 = Gradient 21303 A
84 Mi-6 24 33 Gradient 191603 st
85 M-8 47 52 Gradient 1.91E03 s
86 M-8 62 67 Gradient 191603 biid
&7 M7 30 45 Gradient 191503 biid
tila] Miv-7 52 57 Gradient 197603 bidid
59 MtV-7 67 i2 Gradient 191603 biZid
80 M-8 29 44 Gradient 1.91E-03 it
a1 M-8 57 56 Gradient 1.91E-03 fuft
92 M-8 68 71 Gradient 1.91E03 A
23 End of Transect Gradient 1. 87E-02 it

Figure 3-54. TBA Log Transformation: Simple Uncertainty Analysis — Page 2
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CASE STUDY: MTBE AND TBA ‘

Transect Calculator: Mass Flux Summary .......

Site Location and |.D.: LFR Site
Description: MTBE and TBA

Mass Flux Summary for TBA

85th percentile from Advanc rtainty Analysis
Distarice from Mass Flux (giday) Maximum of the three Toolkit interpolation schemes
Source (ft) Time Period 1 Time Period 2 Time Period 3 Time Period 4 Time Period & .

Transect 1 1700 9.28E+00 ' Value using selected interpolation schemes

Transect 2 o . - S o
Transect 3 o e MliRIMLIT ofﬁ‘re-'thme-TaoIMt‘lntel_‘palaﬂan schemes

Transect 4 . 16th percentile from Advanced Uncertainty Analysis
Transect5 -

=¢=Time Period 1 == Interpolation Error

2.50E+01

2.00E+01 A

1.50E+01 -

1.00E+01 A

Mass Flux (g/day)

S.00E+00 -

0.00E+00 T T T T T T
0.0 2000 400.0 600.0 8000 1000.0 12000 14000 1600.0 1800.0

Distance of Transect From Source (ft)

e ST SR S G

Save File Return To Toolkit Main Screen Return To Transect Main Screen

Figure 3-55. TBA Log Transformation: Mass Flux Summary
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