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Overview

This research project is aimed at improving our understanding and
applications of all aspects of spectral 1P as applied to the mapping and

characterization of contaminant plumes. There are four distinct tasks:
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|. Laboratory measurements and interpretation of time and frequency
domain IP characteristics. Microgeometric and chemical influences
have been tested.

2, Development of 3D/2D spectral 1P modeling and inversion codes,

3. Review of current field data acquisition methods 1 an attempt to
mike improvements.

4, Application of the developed methodology to one or more field sites.
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Modeli}lg & Tnversion

A new 3Df2D frequency domain complex
resistivity or spectral [P modeling and
inversion computer program has been
developed. 1nis fast, accurate and stable.
It uses a finite difference grid and the bi-
conjugate gradient method for both the
Forward and inverse algorithms. Stability
and improved accuracy is achieved in the
inversion algorithm by the use of Tikhonoy
regularization. The objective function
“Wim), which is mimmized follows:
Wim)=lld - Gim)*+ t|| Lm|| V(o(x.0l¥ V(x.0)) =1 (x.0) — Kv =%
where: i
| L. = Laplacian e, .
T = n:;_.:l.ll'.ui:.'.'.l.ti.nu panmmeter K Emllpll.‘.‘.'i. SYIMIMEIrc matrix
m = model purameler
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Laboratory Studies

- Experiments have been conducted 1o study the effects of solution chemistry and
mecrogeometry on the specteal P response of sandstones. Results indicate that changes

©in chemisiry affect the magnitude of the spectral 1P response and changes in

i microgeometry alfect the shape of the spectral 1P response. Our physiochemical 1P
miexdel can be used to invert spectral 1P data Tor an apparent grain size distribution.
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Field Example From ES-12 Plume (Benzene & Ethylene

Dibromide Contaminants) at the Massachusetts
Military Reservation, Otis ANGB
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A Benzene and Ethylene Dibromide Plume Boundary

: given by HAZWRAP, DOE 1996

| Spectral Chargeability Difference = High Freq - Low Freq =
¥
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