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1. Introduction
The landfill of Reykjavik, Iceland has
implemented for the last decade an active
collection of the landfill gas (LG) in order
to produce upgraded biomethane used as
transportation fuel in the capital area. In
order to fulfil the increasing demand in
biomethane, it is necessary to collect
more LG while keeping the methane
content in the upgraded gas as high as
possible (≈95%CH4). Increasing LG
recovery while keeping biofuel grade can
be achieved by combining the extension of
the gas collection area and use methods
to increase the efficiency of the existing
system. Each of the cells is closed with a
soil cover and waste composition and age
is known. The gas collection system is
installed usually in a period of 0.5-2 years
after the closure of the cell. In addition,
the older part of the landfill equipped with
a gas collection system is used as a test
area for leachate recirculation.
2. Monitoring plan
The extension of the area where LG is
collected is limited by the filling rate of the
landfill on one side and by aging cells
where gas production is almost inexistent
on the other side. Therefore, the best
room for improvement in quantity and
quality relies in the optimization of the
operating system. To achieve quality and
quantity goals, an advanced monitoring
plan of the landfill was implemented since
year 2014 with the collaboration of the
environmental Engineering company

ReSource International (RSI) ehf. and the
landfill operator SORPA bs. The
monitoring plan is implemented as a
multilayer strategy including spatial and
temporal considerations.
The ground work of the monitoring plan
includes a monthly monitoring of the
highly dense collection wells network.
Over an area of 30ha, 154 boreholes are in
active collection. Boreholes form a
collection grid with a mesh size of
approximately 15-20m. Parameters such
as gas composition, suction pressure at
the well heads and within the collection
lines and temperature and level of the
leachate are measured for each well on a
monthly basis. It is then possible to
analyze data over time in order to
optimize the LG collected and the design
and the maintenance of the gas collection
system.
3. Drone surveys
To reinforce data visualization and include
spatial distribution of data, regular drone
surveys are implemented. After data
processing the operator obtain a digital
elevation
model
(DEM),
volume
calculations and georeferenced model of
the landfill. DEM acquisition for example
can be applied to generate maps where
the landfilling volume available according
to site operation permits can be displayed
in a comprehensive way.
In addition of RGB mapping, regular
thermal mappings on UAV platforms are

used in order to locate areas with
potential for LG leaking or penetration of
atmospheric gas into the system. Tests in
order to qualify and quantify methane
emissions using a laser sensor mounted on
a drone were done in summer 2018 and
will be transformed in regular surveys in
year 2019 along with flux calculations. It
will be therefore possible to compare
classical methods such as flux chamber
based on more accurate knowledge of
emissions gradients over the landfill cover.

operation of the gas collection system
daily and at the same time helps to collect
relevant data over longer period of time
for better understanding of the internal
processes in action within the landfill
body. It also offers the opportunity to
predict behaviors of the collection system
according to weather and operation
planning. Results of the project can easily
be applied to other sites where active LG
collection is used for energy production or
for flaring.

4. Results
The use of innovative approach at
Reykjavik landfill site is improving the
___________________________________________________________________________
Keywords: Landfill gas collection system, biomethane, system optimization, smart
technology, data analysis, 3D dimensional analysis, drones, thermal imaging, Internet of
Things
___________________________________________________________________________

Figure 1. Overview of the gas collection system at Reykjavik landfill site, Iceland (RSI - 2017)

Figure 2. Digital elevation model of the landfill site (right) and aerial picture (left) from drone
pictures processing at Reykjavik landfill site, Iceland (RSI - 2016)

Figure 3. Laser methane sensor mounted on UAV platform for methane concentration
mapping (RSI – 2018)

