investigation aff aN\bot
Victorian Mrm

7y ‘.\"4'3'.,'.
-t \ .". g .
by '3\1*‘ '«5 o, "."xgr‘r‘!‘&s
- . % ’314

L5 » 1'.4

) " 5 X
AL bAoA v

I' :1 .
1 TRk IO £

) o \‘,“‘"ﬁ" d
ARG S

b Df[liha\dchnéhen
www.Greoundwaterhmais

com
phone 0418964097 IMAGING
for public domain AApgust(2013



http://www.groundwaterimaging.com/

Survey Summary

A A north Victorian Farm,

was surveyed using a
mobile transient

electromagnetic systenmg

Installed on a trailer
towed behind a quad
bike and designed to
Image from the surface
to 100m deep The
surveywas a trial of the
prototype equipment

As an initial trial, various
teething problems
existed and have since
been Identified, one
iInvolved damping of
oscillations overprinting

the useable signal This

resulted in less stable
near surfacedata in this
dataset and possible
Inconsistent calibration
of modeldatawith resec
to depth. Thisproblemis
now fixed In the
Instrumentbut not in this
dataset

Surface low resistivity
(clayey and/or saline)
features were identified
extending to different

depths and a long deep
resistive linear feature
wasidentified.

A saline feature In the
southwest extends
downward and outward
underthe farm to extend
Into a low resistivitylayer
probably representing
saline groundwater It
seems that this has
historically been a saline
groundwater discharge
feature where
evapotranspiration has
resulted in subsoll salt
concentration

A low resistivity feature
In the centre-north has
little depth (is entirely
surficial)

A resistive feature at
depth IS most
prominently imaged at
80m and extends from
the SE to NW of the
property. It may be a
basement rock ridge, a
lava flow that Is not
weatheredor adeeplead
(preferredinterp.).
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Introduction

METHQOD : Transient electromagnetic survey, on the property (Northern
Victoria),was conducted using TerraTEM and a trailer mounted loop
system in August 2013.

AIM:To provide a demonstration dataset in this type of geology suitable
for investigating groundwater and potential bore sifes irrigation.

SURVEY PARAMETERS : Detailed mapping, was conducted at a nomin
line spacing of 20m was adopted, while reconnaissance was conducted
at 50m spacing or more depending on the scale of geological features
under investigation. Data was provided at about 10m increments along
line. Survey depth of investigation was from 1m to 80m divided into 10
separate layers. Near the surface, the system footprint is small, so it can
be used close to metal infrastructure, while at 80m deep the footprint is
thought to be over 80m across.

DIGITAL DATA : For detailed understanding of the data, access all data
and bore records from the supplied Google Earth files (_report/* kmz on
the report DVD) simply by opening the files in Google Earth or similar
viewers. These are small files that are readily emailed. Positioning of
potential new drill holes should involve location, within Google Earth,
using the cursor cordinates displayed at the bottom of the screen. This
method will be more accurate than measurement off the paper or raster
maps supplied. Data may also be supplied in an A$Rlapversion 10
MXD file and componerghapefilesand image files.

DIGITAL BORE LITHOLOGQl#E®logiesand some water levels in
existing bores are displayed in the Google Earth {lleleck on them to
bring up particulars. Be aware that they are simply reproduction of
government water bore drillers log records which contain positioning
and other errorg; treat them all with reservation. If better information
IS acquired they can be adjusted accordingly.

GEOLOGY: The area is flat with alluvial cover consisting of clay flood
deposits cut by sandyalaeochannetleposit.



Geophysical Methods
Introduction

A quick and comprehensive way of looking at a shallow (0 to 200m deep)
groundwater resource is to image it with towed transient electromagnetic devices.
The resultant EC image will reveal, in a blurred manner, the proportion of ions in
solution in the groundwater and rock at various deptbsually this means that dry
ground, good aquifers and fresh basement rock show as electrically resistive and
contrast with clays and saline aquifers that show as electrically conductive.
Determining exactly what each feature represents is then a matter of interpretation
which is usually solved by comparison with borehole logs and a bit of éxpic
basement rock will be at the base, an unsaturated zone will be at the top and prior
river channels will be shaped concasvp).

A schematic of a towed transient electromagnetic survey system is provided on the
next slide, Electrical current is pulsed through a large transmitter loop and each
LJdzf &S AYRdzOS& | WwayYz21S NAYy3IQ 2F OdzNNB
0KS WayvY21S NAY3IQ RAaaALI GSE 2dzi Aydz
decay of this magnetic field, along with the decay of the magnetic field resulting
from the transmitter loop, that is detected by various receiver loops. The decay is
abated by conductive layers and enhanced by resistive layers in the substrate.

The system used on this job, photographed on the title page, had a 2 turn 6.5 x 5m
transmitter loop with 3 receiver coilsone centrally located in the transmitter loop,

one 12m behind the transmitter loop, and a small one mounted right on the
transmitter loop wires. The system was operated usiiMdomashGeoscope

TerraTEM with an accelerated transmitter (to see shallower features), the continuous
acquisition option, a Trimble AgGPS114 recei@ntnistarDGPS corrections and
several truck batteries for power supply. The system was towedlUandrover

Defender separated from the equipment by a Tibreglasfboom and rope

assembly.

Processing of this data involves numerous steps presented in a separate text
document. The main steps are removal of movement noise, primary field stripping,
cleaning of the data (removal of data mainly affected by metallic objects etc.), spatia
smoothing, modeling to transform the voltage versus time data to smoothness
constrained layers of resistivity versus depth, more data cleaning, gridding and
presentation. The principle step is the transformation (matrix inversion) which is
carried out using the Aarhus Hydrogeophysics Group algorithm EM1DInv.
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Why use Electrical Resistivit
for Investigation of

Groundwater
A reveal spatial A Resistivity responds
details not clearly and

observable by any  conclusively to
more economically  recharge pathways
viable means

RESISTIVITY is the INVERSE of ELECTRICAL CONDUCTIVITY
commonly used as a measure of water salinity. This is not to be
confused with HYDRAULIC CONDUCTIVITY.
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Results and Interpretation




Resistivity colour scales used In this
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Using empirical conversion factors, the figure below indicates that, within saturatt

unconsolidated sediment, sediment type alone may account for about half an orc
of magnitude of change in resistivity, the remainder being due to groundwater
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After Blavich & Pefterson - Aust J. Soil Res., 19583, 31, 73-81
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