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Features and Benefits
RemScan is a hand-held instrument for the rapid
measurement of Total Petroleum Hydrocarbons
(TPH) in soil.
The user simply pulls the trigger for an accurate
measurement in less than 30 seconds. The data
is recorded automatically on a Tablet for easy
download.

“The RemScan instrument has
proven to be a vital tool to carry out
all internal and contractual in-situ
analysis with the Client and Consultant.
RemScan is very easy to use and gives
immediate results”
Thomas Clouet,Technical Interface Manager, SUEZ

Benefits
More data - more precise spill delineation
Make real-time decisions with confidence
Accelerate project closure
Maximise productivity of staff and equipment
Cost savings from more accurate excavation
Reduce laboratory analysis costs

Features
15-30 second measurement time
Direct infield measurement or in an onsite
laboratory
Calibrated against accredited standards
First environmental monitoring technology in
the world to be verified in accordance with ISO
14034:2016
Sample ID, GPS, depth, photo and notes
logged with each measurement
No sample extraction required
No incremental costs
Non-destructive
No chemicals
No licensing requirements
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Applications
The main applications for RemScan are:

Site Assessment/Delineation
RemScan is used to measure the concentration
of oil on the surface of the soil and this enables
the user to quickly delineate the contaminated
area. Depth profiles can be measured by taking
a drill core, laying the core out and using RemScan
to directly measure the hydrocarbon concentration
at various points (depths) along core.
Some examples:
1.
Site Clean-up. RemScan is used to determine
the edge of the contaminated zone which can
be marked out prior to excavation of the contaminated soil.
2.
Emergency Spill response. RemScan is used firstly to delineate the spill and then, during
excavation, to chase the spill and then validate that all of the contaminated soil has been removed.
3.
Wash bay fines. RemScan can measure the fines which wash off vehicles in a wash bay.
Hydrocarbon contaminated fines can be sent for remediation while clean fines can be dumped.

Chasing/Validation
While excavation work is being performed, RemScan can measure the remaining soil to check whether
all of the contaminated soil has been removed and whether the remaining soil is clean. Once all
contaminated soil has been removed, samples can be sent to the laboratory for final auditing and
statutory signoff.

Sorting
RemScan is used to sort clean soil from contaminated, thereby minimising the amount of soil to
remediate.
When soil is being sent to different remediation processes depending on the level of contamination,
RemScan can be used to sort the soil to ensure the most efficient processing. For example, highly
contaminated soil may be sent to a Thermal Desorption Unit (TDU) while lower concentrations may be
sent to bioremediation. Each process works most efficiently when fed with a relatively consistent
concentration and RemScan can be used to achieve this objective.

Monitoring
RemScan is used to monitor the soil after remediation to ensure that it complies with site requirements.
For bioremediation processes, RemScan can monitor the decrease in the concentration of the
contamination over time to determine the end point. Once the soil is “clean”, it can be removed from the
bioremediation pad, thereby increasing the utilisation and throughput of the bioremediation facility.
For thermal desorption or soil washing processes, RemScan can measure the product to ensure that the
process has been working efficiently and correctly.
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World Presence

RemScan is well proven in many operations around the world and has had major successes in the
following applications:
Climate
All including:
Arctic
Desert
Temperature
Tropical

Current User
Countries
Australia
Canada
China
Congo
France
Indonesia
Israel
Italy
Ivory Coast
Kosovo
Lebanon
Liberia
Malaysia
Nigeria
Qatar
Sudan
Taiwan
USA

Petroleum
Contaminants
Crude oil (light, heavy)
Diesel
Transformer oil
Mineral oil
Jet fuel (non-volatiles)
Gasoline (non-volatiles)
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Applications

Soil Types

Spill delineation
Remediation validation
Site characterization
Bioremediation monitoring

Sandy
(coarse, fine)
Loam
Clay
Heavy clay
Swampy peat

Accuracy
The graph to the right shows comparison between RemScan readings and
laboratory assays of TPH for a large
set of samples. Each point represents
one sample. The closeness of the
points to the diagonal line demonstrates the accuracy of the RemScan.
The accuracy is particularly good
below 5,000 mg/kg. All data has been
independently verified.

Third Party Approvals
Rapid Validation

RemScan
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RemScan Success in Qatar

Sam Tymons, Enviropacific Services Project Manager

The handheld RemScan instrument was used
to measure Total Petroleum Hydrocarbon (TPH)
levels in the soil during the site remediation and
excavation process in real-time.

Utilisation of the RemScan technology
ensured that over-excavation and extra
disposal fees were avoided, and provided
the project team with the confidence that
they could backfill the pit on the same day
without having to return to site again.

TPHC10-C36(mg/kg)asmeasuredbyRemScanTM

A week later, the laboratory results confirmed
the accuracy of the RemScan instrument
measurements – all samples returned TPH
values well below the target criteria.

In 2017 SUEZ was contracted by the Public
Works Authority of Qatar, ASHGHAL, to
remediate the Al Karaana Lagoons. The lagoons
covered more than 4 square kilometres and are
situated approximately 60 km south west of Doha
in Qatar. The site had previously been used
for dumping up to 60,000 m3/day of untreated
industrial and municipal wastewater from Doha
by tankers over many years.

RemScan was used to rapidly quantify the
amount of diesel in the bund area, and later
to validate the site remediation works.
During the emergency response, Ziltek
collected soil samples and built a site-specific
calibration model in the instrument to allow
a rapid and accurate determination of Total
Petroleum Hydrocarbons (TPH) C10 to C36.

The reclamation and rehabilitation of these
lagoons was decided by ASHGHAL because this
area was raising environmental concerns such
as potential groundwater pollution and odour
nuisances. ASHGHAL projects are committed to
the environment and in-line with QATAR Vision
2030.

The levels of TPH in the worst affected areas
were up to 100,000 mg/kg. The Enviropacific
Services Project Manager directed the extent of
excavation until the contamination levels in the
walls and floor of the pit were below the target
criteria of 1,000 mg/kg TPH as measured by
RemScan.
The pit was then backfilled, and soil samples that
had been collected from each of the pit walls
and floor were sent to a NATA-accredited
laboratory for independent validation.

TPH concentration of soil samples from a transformer excavation pit:
RemscanTM versus laboratory

RemScan being used in-situ

To independently verify the instrument’s
performance, 19 ‘blind’ soil samples were
sent to a NATA-accredited laboratory for
analysis. A very close correlation was
observed between the TPH values predicted
by RemScan and the laboratory data with an
R2 value of 0.997.

R2 = 0.983

30,000

During subsequent remediation works,
RemScan was used to measure more than
200 samples per day - this allowed the
validation work to be completed in less than
4 days, without the constraints of standard
laboratory analysis turnaround times.
During wet weather, samples were taken to
the site hut for continuous high throughput
processing.

The lagoons contained areas of significant
hydrocarbon contamination which required
specific remediation. To aid with this, SUEZ
purchased two RemScans to measure the
concentration of hydrocarbons in the soil.

40,000
35,000

Diesel Spill Response

A significant amount of diesel leaked from a
storage facility in Western Australia and was
captured in an emergency bund area.

“I used RemScan because I wanted to
reduce the uncertainty of trying to estimate
contamination by visual staining and
smell alone. Using RemScan will allow us
to confidently backfill these types of
excavations on the day without the risk of
having to revisit the site to chase residual
contamination when lab results come in site remobilisation can cost thousands of
dollars even for small sites”.

Enviropacific Services was engaged to manage
the excavation of the contaminated soil and to
validate the pit as ‘decontaminated’ before it was
backfilled with clean soil.

®

RemScan used in Rapid Response to Diesel Spill

Rapid Validation of an Excavation Pit using RemScan
In 2012, an ageing ground mounted power
transformer located in South Australia was
scheduled to be removed from service and
replaced. After the above-ground infrastructure
was removed, transformer oil contamination was
evident in the soil surrounding the footings.

RemScan
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Comparison of RemScan data to lab data for TPH (C10 - C36)
(♦) - Calibration samples
(♦) - Validation samples

Without RemScan, the validation works would
have been extended by several weeks.
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Map of lagoons showing remediation strategy

Aerial Photo of Al Karaana lagoons
prior to remediation

The cost savings due to accelerated project
closure and reduced laboratory analysis were
estimated at more than $30,000.
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Independent Validation

Independent Validation of RemScan by Battelle (USA)
Background
Battelle was engaged by Ziltek to test the
performance of the handheld RemScan
technology for the rapid measurement of total
petroleum hydrocarbons (TPH) in soil. The
study was conducted in line with the former
Environmental Technology Verification (ETV)
program that was designed “to provide objective
and quality-assured performance data on
environmental technologies, so that users,
developers, regulators, and consultants can
make informed decisions about purchasing
and applying these technologies”. Ziltek made
a number of claims relating to accuracy (<12%
RSD), repeatability (<7% RSD) and detection
limit (<250 mg/kg) which were also assessed as
part of this study.
Methods
Soil samples (100) were collected at each of
two US Department of Defense sites; Site 1 was
located at the Marine Corp Air Ground Combat
Center, 29 Palms, CA and the location of Site 2
remains confidential.

Figure 1: Using RemScan as a screening
tool at the North Island test site

For each site, 60 samples were used to build a
site-specific calibration model in the RemScan
instrument which was then used to scan the
other 40 ‘blind’ samples and predict their TPH
concentrations; scanning was undertaken by
Ziltek and then repeated by Battelle.

Verified in accordance with ISO 14034

The RemScan predictions were compared to
laboratory assay data (US EPA Method 8100
TPH) for each of the samples to determine
the accuracy of the technology. Repeatability
measurements were also carried out on
selected samples. After two hours of formal
training, Battelle staff were asked to comment
on a number of usability claims and to fill out a
usability questionnaire.

Independently validated by Battelle (USA)
Figure 2: RemScan predictions versus laboratory
assay values for calibration samples (blue) and blind
validation samples (red) for the 29 Palms test site
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Specifications
Key Specifications
•

RemScan is a unique instrument that measures TPH in soil. No other instrument provides the same
level of accuracy, repeatability and ease of use for this application. RemScan is a leading technology
which is patented worldwide.

•

The instrument measures TPH (C10 - C36 or other ranges if required) in soils and gives a single
output in mg/kg.

•

Easy to standardise in the field – 1 minute background cap, 1 minute reference cap (both are inert
materials so no need to carry calibration gases or hazardous chemicals).

•

Soil readings in less than 30 seconds.

•

Throughput - high rate of up to 120 measurements/hour can be achieved but typically about 60
measurements/hour.

•

It makes a direct soil measurement – no solvent extraction of the soil is required.

•

Minimal soil preparation required – requires a flat compacted soil face of around 10mm diameter 		
(trowel and tamp normally sufficient) with an air dried surface.

•

Measures the soil surface only – anywhere you can collect a soil sample, you can take a scan
(including along soil cores).

•

Truly portable and rugged – it is not a laboratory instrument.

•

Intrinsic Safety - Not Intrinsically Safe (non-explosion proof).

•

Operated through a purpose-designed user interface on a wireless Tablet.

•

Battery life – 8 hours for Tablet and 4 hours per battery for instrument (comes with 3 batteries) for full
day field usage.

•

Data accessible as a .csv file

•

Typical accuracy for clay or sandy soils:
TPH (C10-C36) Concentration
RSD*
(mg/kg)
(%)
10,000
6
2,500
7
1,000
16
*RSD is the relative error at one standard deviation

•

Detection limit typically 68 mg/kg TPH (at one standard deviation) for clay or sandy soils.

•

Operating temperature: 0 to 50oC (32 to 120oF)

•

Storage temperature: -25 to 75oC (-13 to 167oF)

•

Humidity: 95% non-condensing

•

Power Supply: 100-240V AC 47-63Hz
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Specifications
Soil Calibration Models
To ensure that RemScan provides the best possible accuracy for each application, it is currently
supplied with a calibration model built specifically for your site (i.e. ‘site specific calibration’). To make this
calibration requires measurement of a suite of the customer’s soil samples that covers the appropriate
range of soil variation as well as the range of TPH concentrations. Ziltek liaises with the customer to
determine the simplest method of obtaining the soil samples and making the calibration – contact Ziltek
for more details.
Ziltek is currently developing a universal soil calibration which will enable the RemScan to automatically
measure a wide range of soils without the need for specific calibrations for the site. It is expected that
this will be released in 2020. We will be able to easily retrofit this method to RemScan units that are
currently in operation globally.

Moisture Considerations
RemScan is sensitive to high soil moisture. Accuracy of the instrument declines above 5% free moisture
content so soils should be air-dried for best results. The RemScan software will inform the user of the
soil moisture content upon scanning.
In warmer conditions, the required drying can be achieved by simply letting the soil surface air dry for 15
to 30 minutes before scanning. In colder or wetter conditions, the soil can be dried sufficiently by
placing a thin layer in a shallow sampling cup and leaving for a few hours or overnight, still saving
significant laboratory analysis turnaround time and costs.
For high moisture applications, Ziltek can provide a Portable Drying Unit as an optional extra as pictured
below. This unit dries batches of up to 35 soil samples in 30-60 minutes.
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RemScan Accessories
LAB STAND
The lab stand is useful for:
•

Many samples are to be measured in a site hut (as opposed to in the field).
This may be because the soil samples are very wet and need air drying in
the hut or because conditions are too inhospitable in the field (too hot or too
cold) for personnel to work for long periods.

•

If RemScan is going to be recalibrated for different soil types.

TRIPOD WITH TABLET CRADLE
This Tripod with Tablet cradle has been specifically designed to free-hold the
RemScan Tablet.
It is lightweight and fully adjustable.
Specifically designed for field use, but can be utilised in any work environment.

BACKPACK
This is used to transport RemScan around the field and enables operator to
carry RemScan around a large site. It has cut-outs for all equipment that may be
required in the field.

PORTABLE DRYING UNIT
Used for rapid in-field drying of samples and can dry 35 samples at a time within
a maxinum time period of 30 minutes. Comes complete with all accessories.
Extra accessories for higher throughput available upon request.
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