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1) Motivation & Introduction 4) Clogging Experiments 6) Conclusions

Decreasing Infiltration Winter storage Summer recovery : ADD GROW BIOFILM
An artificial recharge pond has been Pack Perturbations Initial Grain Pack :

created in Watsonville, California to Infitration The sphere packing program generated random grain packs that had a porosity of 0.40+0.03. Thus, to explore Porosity ” — “ — @
augment groundwater resources. Infil- L eoeday the effects of time-varying grain packs on electrical conductivity two simple algorithms were employed: a

tration rate in the pond decreases over grain-addition algorithm and a grain-growing algorithm. The grain-growing algorithm has the option to turn

time due to clogging (Pidlisecky & surface
Knight, 2010) added material to grain or biofilm conductivity. These algorithms represent changes to a sediment pack over Area O+O+O > + = +
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5 time through changes in porosity.
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- ‘ " " — Represents addition of fines to the soil ~ Represents pore throat clogging.  Represents pore throat clogging 2) EC can be diagnostic of biofilm growth, but
. . . . matrix through the random addition of =~ This model has been used to repre-  caused by a conductive biofilm. The cannot (easily) distinguish ADD & GROW.
Using Electrical Copduchylty (EC) non-overlapping, voxel centered sent grain cementation (Roberts and conductivities used for the biofilm and 3) Electrical tortuositv is not equivalent to
Treat the earth as a simple circuit and use the : O OO0 spheres. Schwartz 1985). pore fluid are based on lab results . .y 9
conductance (C = 1I/V) to calculate the EC. The B DO 00 (Regberg et al., 2010). hydrauhc tortuosity.

model used in this study simulates lab EC mea-
surements completed on core sample.

Rock Physics 5) Results 7) Future Work

Electrical conductivity (EC) is not a hydrogeologic parameter of interest,
however, it can be related to soil properties, such as porosity, through rock
physics transforms (e.g. Archies law (Archie, 1942)). When modeling these
systems the goal is to create a database of values and relationships that link
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e Biofilm creates packs that are more conductive
than the Add & Grow algorithm.

Probe Data

(B) Specific Surface Area
B Grow Packs v e Add algorithm:

¥ Biofilm Pack - Increasing as porosity decreases.
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EC to parameters of interest. . Pack v e Add & Grow algorithms have similar EC response Time-lapse EC data have bgen coll§c?t.ed

. Derturbations - Based primarily on porosity. from multiple Zm Iong.prob.es in an artificial

v recharge pond in California. EC measure-

2) The MOdEI @® Add Packs ments are taken every 18 minutes for four

months. The numerical modeling results pre-
sented here are being applied to this high-
guality timelapse probe data.
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The Grain Packs

Three distributions from a uniform

. v e Grow algorithm:
random grain pack (Jodrey&Tory, 1979). . .
| - Decreasing as porosity decreases :
o | 0.75 -Y : Moving Forward
Packs were discretized on a three dimen- v e Biofilm algorithm:

sional grid. Bulk EC was numerically calcu-
lated using a finite volume approximation
(Pidlisecky et al. 2007).

_ Decreasing as porosity decreases To apply what has been learned through

_ Same relationship to porosity as Grow numerical modeling, multiple signals and
0.50 | v processes of different scales captured by the

EC measurments must be filtered or seper-
ated. These include changes in:

e Saturation;

e Water chemistry (e.g. residual salts);

e Sediment chemistry (e.g. adding clays);

e Temperature.

Grain Distributions Discretization
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1.00-1.00 mm * 2 Voxel side: 64um
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