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Overview

» Wellfield mitigation:
m implications for geophysical capabilities
® Augmentation options and costs

3D ERT/IP characterization
® Iintegration status and path forward

Integrated research opportunities

m 3D CR characterization

m Time-lapse aquifer/river exchange monitoring
m 4D tracer test monitoring

m 4D surface infiltration monitoring
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Well-field mitigation: implications for
geophysical capabilities (spatial resolution)
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Array augmentation options
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Less expensive options and tradeoffs

I s
. [/ S|
1. Sand Grouting > casing
e +inexpensive (~$300 /well)
 +improved imaging capability "
outer we
o + Sand removal sand _, vadose zone
backfill electrodes
e - permanent up-hole cable (Fxed 2. 0.C)
e - more testing /
v
2. Temporary surface arrays < imer vl
. . . saturat
e +inexpensive & adaptive | (rore iecaodes
) . removable
e + improved near surface resolution e oy 2fod
. .. . qua
« - will not recover original subsurface resolution sand
 Focus on VZ or larger scale imaging
(i.e. aquifer river interaction)
J

3. Custom combinations
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3D ERT characterization

Realizations (100 total) Mean
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Log10 Bulk Conductivity (Slm) LOQ10 Bulk Conductivity (SIm)
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3D ERT integration status

Stepwise approach ...

1) Estimated petrophysics for porosity (Rockhold ...next talk, Ward)
2) Structural zonation and inversion

Scaled conductivity

0.0 0.1 0.2 0.0 0.1 0.2
0 - 0 -
] ] — Bulk cond.
. 101 10
= 20 1 20 1 - Hyd cond.
)] ] ]
O 30 30 1
m . ]
— 40 A 40 1
< 50: 50 1
0 ] 1s
60 ] 60— ]
70 1 70 1

o

Pacific Northwest
MNATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



3D ERT Integration approach

Stepwise approach ...
1) Estimated petrophysics for porosity (Rockhold ...next talk, Ward)

2) Structural zonation and inversion
3) Electrofacies (electrical and hydro. core measurements necessary)
4) Joint inversion (Koestal et. al, 2009; Kowalsky et. al, 2009; Johnson et

al., 2009)
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Research opportunities

1) 3D complex resistivity characterization

Principles based links to hydraulic properties (Binley et al., 2005;
Jougnot et al., 2010; Kruschwitz et al., 2010; Revil & Florsch,
2010; Slater & Lesmes, 2002; Tong et al., 2006)

Tested primarily at core scale, unique field scale
application/verification at IFRC (wealth of supporting info)

Petrophysics from Rutgers core measurements
Parallel CR inversion code under development

Recommended before grouting with bentonite
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Research opportunities

2) Time lapse aquifer/river exchange monitoring during spring runoff

North

Point 3 (Hanford formation) Point 2 (Hanford formation) South

|||||||||

Point 1 (Ringold formatién)
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Research opportunities

Time lapse images ... first 29 hours of monitoring
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Research opportunities

North

\
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Example of stage vs. bulk conductivity in Ringold Formation

Point 3 (Hanford formation
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Research opportunities

Example of stage vs. bulk conductivity in Hanford Formation

North  Point 3 (Hanford formation
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Research opportunities

Time lapse river stage/bulk conductivity
correlations and variability reveal active

Similar experiment at
IFRC (2D or 3D)

interchange zones .
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Research opportunities

3. Infiltration monitoring experiment

Current passive monitoring experiment:

understanding vadose zone flow 64 surface electrodes at
0.5 m spacing + 3

borehole arrays
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Research opportunities

3) Multi-objective induced infiltration experiment
« 3D time-lapse ERT to illuminate flow pathways and low K
zones
« Concurrent chem sampling at water table in test wells
* How, where is uranium being mobilized?
e Can we identify possible release zones (low K zones?)

4) Time-lapse multi-objective tracer test
e mitigation issues
« 3D time-lapse ERT to track tracer movement (conductive)
« Concurrent water level, chem sampling in test wells
« Joint inversion for K estimates?
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Final comments on integration

e Petrophysics and time-lapse ERT/IP data ...
unique relationships?

e Integrating geophysics with joint modeling and
Inversion with soft constraints (i.e. correlations)

e Other iIdeas ?7??
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