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ESSENTIAL TOOL FOR
THE OPTIMAL DESIGN OF
ARTIFICIAL INFILTRATION
SYSTEMS

URBAN AS WELL AS RURAL AREAS
Due to high efficiency for data collection,
Ramboll is able to cover large areas when
surveying in the non-urban environment
as well as in more narrow places like parks
and gardens in urban areas. Ramboll's
specially designed setup allows collection
of up to 50 miles of data in one field day.
This enables a very detailed description of
the near surface sediments, down to
approx. 20 feet depth with very high
lateral resolution down to a few feet.

Ground conductivity meter for mapping of near-surface sediments

Inhomogeneity within near surface
sediments often exceeds what can be
verified by boreholes.
A preliminary DUALEM survey can
uncover the geological heterogeneity
within the sediments and efficiently
increase our knowledge and thereby
minimize structural uncertainties
when designing infiltration solutions.
The DUALEM system is an efficient
geophysical tool that can be used to
increase the understanding of the
near-surface sediments in urban areas
and enables optimal design of drilling
campaign for the subsequent
hydraulic assessments.
Combined with shallow boreholes,
hydraulic head measurements, and
simple infiltrations tests, a detailed
description of the hydraulic conditions
of the near surface sediments can be
obtained, which is essential for the
optimal design of infiltration systems.
Experiences show a strong correlation
between electrical conductivity
measured with DUALEM and
geological conditions. The results
from DUALEM can thus be compared
to measured hydraulic conductivity
obtained from infiltration tests such as
a double ring infiltrometer test. Site
specific correlations will significantly
improve data used for near surface 3D
geological and hydraulic modelling,
thereby optimizing the design of
specific infiltration solutions and
assessment of the hydraulic
consequences.

LID/SuDS and aquifer recharges
solutions
Low Impact Development (LID)
and Sustainable Drainage Systems
(SuDS) for handling storm water and
rainwater are often a necessity and an
integral part in the development of
urban and suburban areas.
Aquifer storage and recovery (ASR) is
more and more becoming a valuable
component of sustainable water
resource management. The reuse and
infiltration of treated wastewater is an
important source for maintaining
water availability in water stressed
environments. In both of these cases,
knowledge of the spatial distribution
of high permeable sand layers and
less permeable clay layers is crucial
when determining the optimum
location for artificial infiltration.
Since 2013, Ramboll has used the
DUALEM system in near-surface
surveys. The system has proved to be
extreme effective, and through a large
number of projects we have obtained
extensive experience in applying the
results for various projects, including:
• Assessment of the potential for
natural infiltration when designing
SuDS/LID solutions
• Delineation of contaminated sites
• Mapping of near-surface sand and
gravel deposits
• Pre-geotechnical mapping for
roads, pipelines, and other
infrastructure projects
• Mapping consistency of levees and
delineating potential weak areas
• Mapping of large scale
archeological sites

DUALEM surveys can be scaled
according to size of area and required
resolution.
EXAMPLE
Left: Resistivity map based on DUALEM
survey in a 40 acre development area.
Right: Survey conducted in an urban area
for a site assessment of possible LID/
SuDS solutions. Red colors indicate sandy
permeable sediments, while green colors
indicate of more impermeable clay
sediments.

SYSTEM SETUP
Ground conductivity meter (GCM)
The DUALEM system consists of a
DUALEM421 sensor mounted on a
non-metallic sled pulled behind an
ATV, as shown on the picture on the
front page and to the right, and is
specially designed for optimal datacollection.
The special designed sled ensures
that the sensors pitch and roll are
kept to a minimum and that the
sensor operates as smooth as
possible at a minimum height above
ground. Data are mutually merged
with position obtain by DGPS. Data
is collected at speeds of 10-15 mph.
When mapping in small or tight
spaces where an ATV cannot be
operated, the instrument can be
pulled by hand.

