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Gas Phase Partitioning Tracer Test ER)(

+ To support soil / groundwater remediation
» Detect NAPL
» Fractured clay, 90% water content

¢ Four tracer types
» Noble gases, Light alkanes, Perflorides, Halons

+ Project components
» Measure K and K,
» Design field parameters and protocols

» Transport Analysis
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Tracer Concepts ER)(

+ Partitioning and sorption retard movement
+ Diffusion / dispersion alter concentration profiles

2 2
oct,x) _uac(t,x) . p? c:(t,x)+ o0 C(t,x)
ot OX OX’ oy°
accumulation advection diffusion

+ Tracer response can be attributed to any of several
physical models.
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Homogeneous Model ER)(

¢ 1-D Cartesian
¢ Pulse of tracer In, observe at distance
¢ Solution by Sauty (1980)

! W
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Homogeneous Model -2D ER)(

¢ 2-D 2° term, 1-D advection
+ Pulse of tracer in, observe portion at distance
+ Solution also by Sauty (1980)

: J
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Single Fracture Model ER)(

+ Similar to 1D Homogeneous
¢ Solution by Bullivant & O’Sullivan (1980)
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Multi-Fracture Model ER)(

+ Summation of a triplet of Single Facture
Models

! W
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Fracture-Matrix Model ER)(
| Al

¢ Solution by Bullivant & O’Sullivan (1980)
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Pseudo Steady State ER)(
! W
+ Dual porosity:
» A fracture

superimposed on

» Matrix O‘(Cf _Cm)
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Slab Model ER)(
+ Also dual porosity:
» Fractures

superimposed on
» Matrix
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Cube Model ER)(
+ Also dual porosity:
» Fractures

superimposed on
» Matrix
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Excel Functionality ER)(

¢ SOLVER Add-In required
¢ ANALYSIS ToolPak required

E Microsoft Excel - TracerModels. xls

Fle Edit ‘iew Insert  Format | Tools | Data  Window  Help

NEELy GRY &V P T L@z -4 @

||:'|riEI| « 10 = H j SDliE-'r... $ % , ‘:D'E _;IJ.E £-§ |
My - £ n :
A B C Add-Tns... G H
Data Analysis.. eadsheet Models
Thiz workhook cortains spreadshests 7 &5 on tracer data. These
methods include Dual Porosty Methods I a= calculations for i

homogensous media.
develop

et I R Y O R R




Excel Macros

¢ Pros and cons
of macros

¢ Enable macros

» Change
security
settings to
MEDIUM

» Use selfcert.exe

e

Security Warning

e

Version Ock06 v0-5.xls

contains macros by
Williarn W, Slack.

Details. ..

This publisher has not been authenticated and therefore could be imitated.
Do not krusk these credentials,

Macros may conkain viruses, Ik is always safe to disable macros, but if the
macros are leqgitimate, wou might lose some functionality,

The security level is set ko High, Therefare, wou cannot enable macros
fram sources that wou do not Erust,

-

| i Disable Macros | Mare Info |

Security Warning

T

SOLVER. =LA

conkains macros by
Microsaft Corporation

Details. ..

Macros may conkain viruses, It is always safe to disable macros, but if the
macros are legitimate, wou might lose some Functionality,

The security level is set to High. Therefore, wou cannot enable macros
from sources that wou do not trusk,

[ ialways tghst macros From this source. |

Disable Macros | More Info

=
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Changing Security Levels

B2 Microsoft Excel - Version Oct06 v0-5.xls

File Edt Wiew Insert Format | Tools | Data  Window  Help
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Security
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Self certifying

‘ CommerCiaI Certificate - File Edt View Insert Format | Tools | Data  Window  Help
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Still No Macros? ER)(

¢ Contact I'T Support

+ Copy cells manually (Homogeneous &
Fracture models only)
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Entering Data

Ed Microsoft Excel -

TracerModels.xls

File Edit Yiew Insert Format Tools Data  Wwindow  Help
A5 hd A 365.999999995603
4 [ B . ¢ | D | _E F G B [ 1
1| Experiment: Test Case Changing the title here will change the chart on this page | [add or delete rows of data in columins A and B. The source
2 104 806 and the title on all other pages. data for the chart on this page will automatically change
Changing the title or units here will change the chart on with the range of cells used . Also, the quantity of data will
& this page and the title and,/or units on all other pages. be sensed on all other pages, and all data will be included
4 in other lysis and charts
5 /‘Ehanging the title or units here will change the chart on
thi: d the Litl d, it Il oth: ?
A Time (min] T Cone (ppm] T is page and the title and/or units on all other pages.
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Dual Porosity Models

E3 Microsoft Excel - TracerModels.xls

@ File Edit Miew Insert Format  Tools Data  Window Help Type a questio hie & X
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7 Input Data |
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3 Optimized Parameters
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Charts of Results

Ed Microsoft Excel - TracerModels.xls
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Nine Mouse Clicks Later

Ed Microsoft Excel - TracerModels. xls
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One More Click

B3 Microsoft Excel - TracerModels.xls
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Where and Who ER)(

¢ http://frx-inc.com/TracerModels.xls
¢ simon.michelle@epa.gov
¢ wslack@frx-inc.com
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Conclusions ER)(

+ Simple models can be implemented easily
+ Multiple models lends broader perspective

¢ Integrate package offers side-by-side
comparisons
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