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Landsvirkjun's Green Accounts contain numerical data on the environmental impact of the 
Company's operations. All electricity generation, utilisation of resources, emissions of 
hydrogen sulphide, effluent water, surface emissions, greenhouse gas emissions (GHG), 
and noise measurements are accounted for. 

Electricity generation increased by 2% during the year compared to 2017 (see figure below), 
which can mostly be attributed to the commissioning of turbine 2 at Þeistareykir. The 
increased capacity at Þeistareykir also resulted in a 22% increase in the volume of steam 
extracted for electricity production and a 27% increase in the amount of separated water, 
re-injected back into the geothermal reservoir. Waste and hazardous waste decreased in 
2018, as well as the number of domestic flights, which can mainly be attributed to the 
completion of construction work at Þeistareykir. 

 

The results of monitoring on noise, effluent water from power stations and surface 
discharge show that the environmental impact is below set limits. Limits are according to 
international standards, but Landsvirkjun has set stricter criteria for noise levels in 
Northeast Iceland, where operations at Bjarnarflag and Krafla are in close proximity to 
popular tourist areas. 

Greenhouse gas calculations are based on the Greenhouse Gas Protocol, an internationally 
recognised standard. Total greenhouse gas emissions from Landsvirkjun's operations in 
2018 were 52,850 tonnes of CO2-eq (which is equal to the annual emissions of more than 
23,000 petrol cars or slightly less than the number of rental cars in Iceland). Most emissions 
can be traced to geothermal utilisation and reservoirs. The increase in geothermal 
production has led to an increase in emissions between years. However, emissions from air 
travel, purchased electricity and heating, landfill and the recycling of waste and hazardous 
waste have decreased. 
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Organic carbon dioxide emissions from the combustion of biodiesel and reservoir emissions 
amounted to 6,541 tonnes in 2018. Carbon sequestration amounted to 31,285 tonnes of CO2-
eq (equivalent to almost 34,000 individual flights from Keflavík to New York and back 
again). Sequestration has increased due to the increased sequestration capacity of older 
reclamation and reforestation projects. 

The Company's net emissions/carbon footprint is 28,086 tonnes CO2-eq. This is an increase 
from the previous year, which can be attributed to increased geothermal production at 
Þeistareykir. Both total emissions (4.1 g / kWh) and net emissions (1.9 g / kWh), per energy 
unit of Landsvirkjun's electricity generation, are very low when compared with 
international results. The average carbon footprint of electricity generation in Europe is 417 
g CO2-eq / kWh. 

Geothermal power: 83.4%

Hydropower: 15.2%

Fuel: 1.3% SF6 emissions: 0.1%

Scope 1 emissions

Employee transport to and from 
work: 5%

Air travel: 8%

SF6 from Landsnet‘s electrical 
equipment: 62%

Waste: 2%

Fertiliser: 10%

Fuel production: 4%

Other purchases: 9%

Purchased electricity and 
heating: 0%

Scope 2 and 3 emissions
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Landsvirkjun operates according to a clear environmental policy and has a certified 
environmental management system in accordance with the international standard ISO 
14001: 2015. The Company has established an environmental policy and is working 
systematically to reduce the environmental impact of its operations. Important 
environmental aspects of Landsvirkjun's operations are managed and monitored. These 
include the utilisation of resources, emissions into the atmosphere and water supply, as 
well as the effects on nature and the landscape. 

Landsvirkjun's Green Accounts contain statistical information on the environmental 
impact of the company's operations. Greenhouse gas emissions, hydrogen sulphide 
emissions, utilisation of resources, effluent water, surface emissions and noise 
measurements are all monitored. A numerical analysis of these factors is a powerful tool in 
systematically working to further reduce the environmental impact of operations. 
Greenhouse gas measurements are conducted according to the Greenhouse Gas Protocol, a 
recognised international standard. 
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CIRCULAR Solutions, a sustainability consulting firm, has reviewed Landsvirkjun’s Green 
Accounting for 2018. Landsvirkjun was responsible for providing CIRCULAR with accurate 
documentation and information. CIRCULAR is of the opinion that the underlying data is 
descriptive and that Landsvirkjun’s Green Accounting for 2018 covers all operational 
factors, direct and indirect, that can have a substantial environmental impact.  The 
calculations on these impacts comply with the Greenhouse Gas Protocol - Corporate 
Standard. 

The review is based on information provided by Landsvirkjun. CIRCULAR Solutions cannot 
guarantee that the information presented in this review document is complete, accurate, 
or up to date. Nothing contained in this document shall be construed as to make a 
representation or warranty, express or implied, regarding the advisability to invest in or 
include companies in investable portfolios. 

 

Dr. Hafþór Ægir Sigurjónsson, CIRCULAR Solutions 

Dr. Reynir Smári Atlason, CIRCULAR Solutions 

 

______________________________________________________ 

 

  

Audit statement 
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Landsvirkjun‘s operations 

Landsvirkjun’s operations in 2018 are divided into five main divisions: The Energy Division, 
the Research and Development Division, the Project Planning and Construction Division, 
the Finance Division and the Marketing and Business Development Division, as well as the 
services divisions and the Corporate Office. 

The Company’s operations within the environmental management system are divided into 
two main parts: Electricity generation in five operational areas at the Company’s power 
stations; Blanda Station and the Laxá Stations, Fljótsdalur, the Northeast, the Sog area and 
the Þjórsá area. Landsvirkjun’s other operations include the Project Planning and 
Construction Division and the Company’s offices in Reykjavík and Akureyri (Figure 1). 

 

Figure 1 - Operations according to the Company's Environmental Management. 

In 2018, Landsvirkjun operated 15 hydropower stations, 3 geothermal power stations and 
two wind turbines, in five areas of operation, all over Iceland. In 2018, Búrfell Hydropower 
Station II became Landsvirkjun’s 18th power station and the second turbine at Þeistareykir 
came online. All of Landsvirkjun’s power stations operate in accordance with the relevant 
operating licences and are monitored by the relevant health authorities. Figure 2 shows the 
location of power stations and the capacity of individual power stations.  
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Figure 2 - Location of operations and capacity of individual power stations. 

Landsvirkjun’s total electricity generation in 2018 was 14,346 GWh, a 2% increase since 
2017, which can mostly be attributed to the commissioning of the second turbine at 
Þeistareykir. The percentage division of electrical energy sources is 92% from hydropower, 
8% from geothermal power and 0.02% from wind energy. Landsvirkjun’s electricity 
generation in 2018 represented approx. 72.4% of Iceland’s total electricity generation. 
Energy losses and Landsvirkjun’s own energy consumption amounted to 147.7 GWh in 
2018. Landsvirkjun’s net production, excluding own consumption, is 14,198 GWh. 

Table 1 shows an overview of Landsvirkjun’s electricity generation in each area of 
operation, installed capacity, employees, energy losses and own consumption in 2018. 
Table 1 also shows the development of production between 2014 and 2018, as well as the 
percentage of total electricity generation by area and energy source. Table 2 shows 
Landsvirkjun’s electricity generation by energy source and electricity generation in Iceland 
between 2014 and 2018, excluding energy losses and own consumption. 

These developments and the percentage of Landsvirkjun’s electricity generation, 
compared with Iceland’s total electricity generation, can be seen in Figure 3. Landsvirkjun 
generated more than 72% of the country’s electricity in 2015 but the total decreased slightly 
between 2017 and 2018. 

Electricity generation 
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Table 1 - Summary of Landsvirkjun’s electricity generation as well as employee numbers, energy loss and own 
consumption in 2018. 

  Energy source 
Total no. 

employees* 
Capacity 

Electricity 
generation 

Percentage of total 
electricity generation 

    [MW] [GWh] [%] 

Offices in Reykjavík and Akureyri – 153    

Power stations 
 

    

 Blanda Station Hydro 16 150 826 6% 

 Laxá Station Hydro 7 27.5 177 1% 

 Fljótsdalur Station Hydro 13 690 4928 34% 

 The Northeast Geothermal  24 153 1140 8% 

 Sog area  Hydro 15 91 561 4% 

 Þjórsá area 
 

46    
 – Total Hydro and wind   1036.9 6712 47% 
 – Hafið Wind   1.9 3 <1% 
Energy losses and own usage –   147.7  

Landsvirkjun overall – 2018  274 2148.4 14346 100% 

Landsvirkjun overall – 2017  270 2003 14030 100% 

Landsvirkjun overall – 2016  260 1958 13411 100% 

Landsvirkjun overall – 2015  249 1958 13709 100% 

Landsvirkjun overall – 2014  249 1958 12807 100% 

* Number of employees at year end. 

Table 2 - Landsvirkjun's and Iceland's total electricity generation 2014–2018. 

   Landsvirkjun Iceland 

   2014 2015 2016 2017 2018 2014 2015 2016 2017 2018 

Hydropower  GWh 12,316 13,206 12,911 13,459 13,202 12,872 13,781 13,470 14,054 13,813 

Geothermal power GWh 484 497 495 565 1,140 5,238 5,003 5,065 5,169 6,009 

Wind power GWh 7.0 6.7 5.3 5.6 3.0 8.0 11.0 9.2 8.1 4.3 

Fuel  GWh 0 0 0 0 0 2,4 4,0 2,7 2,1 1,8 

Total GWh 12,807 13,710 13,411 14,030 14,346 18,120 18,799 18,547 19,233 19,828 
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Figure 3 - Landsvirkjun’s electricity generation, compared with Iceland’s total electricity generation 2013-18. 

Landsvirkjun generates electricity at three geothermal stations in the Northeast area: 
Krafla, Þeistareykir and Bjarnarflag. Table 3 shows numerical data on the utilisation of the 
geothermal resource, utilisation per energy unit between 2016 and 2018 and the percentage 
change between 2017 and 2018. 

Steam utilisation for electricity generation was increased to 7,833 thousand tonnes this 
year, generating 1140 GWh of electricity in the Northeast of Iceland (see Table 3 and Figure 
4). The increase can be attributed to the commissioning of the second turbine at the 
Þeistareykir Geothermal Power Station.  

The utilisation process produced 11,291 thousand tonnes of separated water in 2018, which 
is an increase of 24% from the previous year and can mostly be attributed to the increased 
capacity at Þeistareykir. Approximately 8,137 thousand tonnes were re-injected back into 
the geothermal reservoir (at a depth of 2000m at Krafla and at a depth of 450m at 
Þeistareykir). The re-injection of separated water supports the efficient utilisation of the 
geothermal system and reduces the impact of geothermal utilisation at the 
surface. Condensate water (condensed steam) is re-injected back into the system at 
Þeistareykir at a depth of 100 m.  
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Table 3 - Utilisation of geothermal reserves for Landsvirkjun’s electricity generation 2014-2018. 

   2014 2015 2016 2017 2018 
Changes 

compared 
with 2017 

Utilisation:        

Steam Thous tonnes 5,498 5,099 4,821 6,074 7,833 22% 

Water Thous tonnes 5,667 5,471 6,516 8,631 11,291 24% 

Disposal:        

Re-injection  
Separated water 

Thous tonnes 4,324 4,300 4,640 5,935 8,137 27% 

Surface release: 
Condensate water 

Thous tonnes - - - 906 2,044 56% 

Utilisation per unit of electricity 
generated: 

      

Steam Thous tonnes/GWh 11 10 10 11 7 -60% 

Water Thous tonnes/GWh 12 11 13 15 10 -51% 

Disposal per unit of electricity generated:       

Re-injection  
Separated water 

Thous tonnes/GWh 9 9 9 11 7 -54% 

Surface release 
Condensate water  

Thous tonnes/GWh - - - 2 2 -12% 

 

 

Figure 4 - Quantity of steam utilised for electricity generation between 2016 and 2018 and the amount of 
separated water re-injected during the same period. 
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Surface releases from geothermal power stations  

Groundwater monitoring has been conducted annually in springs near Mývatn since 1997 
to assess the impact of brine discharge from Krafla and Bjarnarflag (there is no surface 
discharge at Þeistareykir).  

Monitoring is based on natural tracers such as Arsenic, which are at a much higher 
concentration in geothermal water from the power stations than concentrations found in 
groundwater. Figure 5 shows that the concentration of arsenic in groundwater samples, 
collected annually from springs in the Mývatn area, has always measured below 
environmental limits (minimal or no effect). We can therefore assume that the water has 
not been affected by geothermal water from the power stations. 

Table 4 shows the quantity of released condensate and separated water from geothermal 
utilisation in 2018 as well as the concentration of heavy metals, nutrients, hydrogen 
sulphide and carbon dioxide in the water. 

 

Figure 5 - Measured concentration of arsenic in groundwater samples from Vogaflói and Langivogur: 1997–
2018. 
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Table 4 - Shows the quantity of released condensate and separated water from geothermal utilisation in 2018 
as well as the concentration of heavy metals, nutrients, hydrogen sulphide and carbon dioxide in the water. 

 
 Release into Surface waters 

Re-injection into the 
geothermal system 

 Krafla Bjarnarflag Þeistareykir Krafla Þeistareykir 

Separated water       

- Separated water from 
geothermal power stations 

Thous 
tonnes 1,380 664 0 4,302 3,835 

Heavy metals       

- Arsenic kg 4.8 3.6 - 15.0 140.1 

- Lead kg - - - 0.01 0.01 

- Cadmium kg - - - 0.01 0.01 

- Copper kg - 0.6 - - 2.3 

- Chromium kg 0.04 3.3 - 0.1 0.2 

- Mercury kg - 0 - - - 

- Nickel kg 0.04 0 - 0.1 0.3 

- Zinc kg 0.8 1.0 - 2.4 6.3 

Nutrients       

- Phosphorous kg 0.5 0.3 - 1.5 0.02 

Other       

- Hydrogen sulphide kg 83,669 85,892 - 260,766 196,016 
- Carbon dioxide kg 79,294 25,798 - 209,437 103,877 

 

Landsvirkjun monitors hydrogen sulphide (H2S) emissions from its geothermal operations 
in the Northeast of Iceland. Hydrogen sulphide is released as a result of geothermal 
utilisation but natural emissions from geothermal areas also affect the concentration of 
hydrogen sulphide in the atmosphere. High concentrations of the gas can have an impact 
on humans and the ecosystem.  

The measuring station at Reykjahlíð Primary School is closest to the Krafla and Bjarnarflag 
energy production area. Figure 6 shows the results of measurements at Reykjahlíð Primary 
School and Figure 8 shows its location. The sensitivity of measuring instruments is taken 
into consideration; the uncertainty level for measurement results for hydrogen sulphide 
concentrations is generally considered to be ± 3 μg / m3. 

The results from measurements in 2018 in Northeast Iceland show that annual and monthly 
averages of hydrogen sulphide were below set health limits (5 μg / m3). Daily averages 
pertaining to hydrogen sulphide concentrations were always within set health limits (50 μg 
/ m3) at all monitoring sites and did not exceed 150 g / m3 for a continuous period of 3 hours 
or longer (which is the World Health Organization's benchmark). The annual average of 

Hydrogen sulphide emissions into the atmosphere 
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other stations can be seen in Figure 7. The concentration of H2S was below set health limits 
at all stations. 

Figure 6 shows an increase in the concentration of hydrogen sulphide in November, which 
can be attributed to a thermal stratification that caused a temporary increase. A research 
project began in 2018, to investigate the distribution of hydrogen sulphide under these 
specific weather conditions in the area. 

 

Figure 6 - Measurements conducted on hydrogen sulphide levels by the Reykjahlíð School. The monthly and 
yearly averages for 2018. 

 

Figure 7 - Yearly average of hydrogen sulphide levels (H2S) at other monitoring stations in the Northeast. 
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Figure 8 - Location of the monitoring station by the Reykjahlíð school. 

This chapter contains information on greenhouse gas emissions from Landsvirkjun's 
operations and the methodology used by the Greenhouse Gas Protocol, which was used in 
calculations. 

Greenhouse Gas Protocol: Methodology 

Emissions from the Company’s operations are calculated according to the international 
Greenhouse Gas Protocol. The three scopes defined by the Protocol help to identify and 
separate direct and indirect emission sources. The objective of the Protocol is to promote 
coordinated and transparent information disclosure.1 

The Greenhouse Gas Protocol was created in 1998 by the World Resources Institute and the 
World Business Council for Sustainable Development and was the first of its kind. 

                                                           

1 Greenhouse Gas Protocol, A Corporate Accounting and Reporting Standard. 

Greenhouse gas emissions 
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External limits 

The Company's external boundaries need to be defined in a specific way to efficiently 
manage the Company's operations. There are two approaches to choose from: The Equity 
Share Approach or Control Approach. This is done to clearly define boundaries between 
assets within the Company portfolio. The parent company determines the external limits 
that its subsidiaries and/or other companies owned by it should adhere to. Landsvirkjun 
uses the Control Approach to define the Company's external boundaries. 

The Control Approach means that all greenhouse gas emissions from Company operations 
are listed as emissions from the Company i.e. any operations directly from the parent 
company and any operations that the parent company is responsible for. Emissions from 
companies owned, but not operated by, the parent company are not included in the 
accounts. The Control Approach is divided into two categories: Financial Control and 
Operational Control. Landsvirkjun uses the Operational Control approach to assess 
greenhouse gas emissions from its operations. 

Operational Control of an entity (subsidiary/other company) is only applicable if the parent 
company (in this case Landsvirkjun) has complete control over that entity‘s governance 
practices. Operational Control enables Landsvirkjun to include emissions from its own 
operations as well as any emissions from its subsidiaries (such as Landsvirkjun Power and 
Icelandic Power Insurance) in its accounts. 

Scope of operations 

Once the external boundaries of a Company have been defined, then the scope of 
operations needs to be defined within these boundaries. Greenhouse gas emissions are 
classified as direct and indirect emissions, depending on where they occur within 
operations. Direct emissions come from equipment or resources owned, or controlled by, 
the Company. Indirect emissions occur as a result of Company operations, but can be traced 
to equipment owned, or managed by, another company. According to the methodology, 
the scope of operations is divided into three categories: Scope 1, Scope 2 and Scope 3. These 
categories are clearly defined to avoid the duplication of emissions from different 
companies within the same Scope. 

Scope 1 is defined by the Protocol as all direct GHG emissions from sources that are owned, 
or controlled by, the reporting entity such as emissions from electricity generation (the 
direct use of company equipment and natural resources). Scope 2 is defined as indirect GHG 
emissions from consumption of purchased electricity, heat or steam. Scope 3 is defined as 
other indirect emissions, such as the extraction and production of purchased materials and 
fuels, transport-related activities in vehicles not owned or controlled by the reporting 
entity, electricity-related activities not covered in Scope 2, outsourced activities, waste 
disposal, etc. Organic CO2 emissions are accounted for separately according to the 
methodology outlined by the Greenhouse Gas Protocol. 
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Figure 9 shows the three categories and the factors (within Landsvirkjun's operations) that 
were included in the analysis of greenhouse gas emissions in 2016 to 2018. The text 
accompanying the picture gives further details on these factors. An interactive version of 
the picture can also be accessed in Landsvirkjun's online Annual Report. 

 

Figure 9 - Landsvirkjun's operations divided into Scopes according to the GHG Protocol methodology 

Greenhouse gases 

CO2: Carbon dioxide is mainly generated during Landsvirkjun‘s operations by the 
combustion of fossil fuels, the decomposition of organic matter in reservoirs and is also a 
geothermal gas. Greenhouse gas emissions are expressed in carbon dioxide equivalents 
(CO2-eq). 

CH4: Methane is formed in Landsvirkjun‘s operations by the decomposition of organic 
matter in reservoirs, landfill, combustion of fossil fuels and is also a geothermal gas. 
Methane is a 28 times more powerful greenhouse gas than carbon dioxide. 

N2O: Nitrous oxide is formed in Landsvirkjun's operations by the combustion of fossil fuels 
and the use of fertilisers. Nitrous oxide is a 265 times more powerful greenhouse gas than 
carbon dioxide. 

SF6: Sulfur hexafluoride is a man-made gas is used in Landsvirkjun's and Landsnet's 
operations to insulate electrical equipment. It is sometimes accidentally released into the 
atmosphere when it leaks from electrical equipment. SF6 is a 23,500 times more powerful 
greenhouse gas than carbon dioxide. 
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HFCs: Hydrofluorocarbons are not used in Landsvirkjun's operations, but the materials are 
used on cooling systems and are substitutes for ozone-depleting substances. 
Hydrofluorocarbons are 124-14,800 times more powerful greenhouse gases than carbon 
dioxide. 

PFCs: Perfluorocarbons are not used in Landsvirkjun's operations, but are produced in the 
aluminium industry for example. Perfluorocarbons are 7,390-17,700 times more powerful 
greenhouse gases than carbon dioxide. 

Scope 1 – Direct emissions 

Geothermal utilisation: Gases are released from the geothermal reserve and into the 
atmosphere during geothermal utilisation. The main greenhouse gases are carbon dioxide 
and methane. 

Reservoirs: Emissions from reservoirs can be directly traced to submerged vegetation and 
soil. The main greenhouse gases are carbon dioxide and methane. Methane emissions are 
only included in Scope 1 as carbon dioxide emissions from organic carbon are accounted for 
separately. 

Fossil fuel consumption: Emissions due to the fossil fuel consumption of vehicles, 
equipment and machines owned by Landsvirkjun and rental vehicles. Carbon dioxide 
emissions from biodiesel are documented separately as emissions from organic carbon. 

SF6 from Landsvirkjun‘s electrical equipment: Emissions of SF6 as a result of leakages 
from electrical equipment. Landsvirkjun uses SF6 to isolate electrical equipment. 

Scope 2 – Indirect emissions 

Purchased electricity and heating: Emissions from use of electricity and heating. 
Emissions from the production of electricity, purchased from the electricity grid, are 
accounted for in Scope 2. Emissions from electricity used, before it reaches the electricity 
grid, are recorded as part of the energy production in Scope 1. 

Scope 3 (Goods and services purchased by Landsvirkjun) 

Air travel: Emissions from employee air travel.  

Waste and hazardous waste: Emissions from waste and hazardous waste sent for landfill 
or recycling.  

Employee transport to and from work: Emissions from employees using their chosen 
mode of transport. 

Fertiliser: Emissions from the use of fertiliser for Landsvirkjun‘s land reclamation projects. 

Construction: Emissions from fossil fuel consumption and waste produced by contractors 
(hired by Landsvirkjun) in larger projects.  

Fuel production: Emissions from the production of fuel used by Landsvirkjun. 
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Other purchases: Emissions from the value chain due to other purchases such as office and 
computer equipment. 

Scope 3 (Goods and services from Landsvirkjun) 

SF6 from Landsnet‘s electrical equipment: Emissions from SF6 used to isolate substations 
for Landsnet‘s transmission system. 

Outside the defined Scopes 

Organic CO2 emissions: Carbon dioxide emissions from organic carbon from biodiesel 
combustion and biodegradation in reservoirs. Organic carbon from vegetation used as a raw 
material in biodiesel and in vegetation in reservoir areas, sequesters carbon dioxide, which 
diminishes the emissions from its combustion and degradation. 

Outside the protocol‘s methodology 

Carbon sequestration: Carbon sequestration via land reclamation and re-forestation 
(mitigation measures carried out by Landsvirkjun). 

Changes to calculations and disclosure 

The adoption of the Greenhouse Gas Protocol methodology has resulted in subsequent 
changes to calculations and Landsvirkjun's carbon footprint from previous years. Emissions 
in 2016 and 2017 were recalculated in order to ensure the viability of the results from 2018. 

Factors that increase the quantity of emissions reported in the Green Accounts from 2017 

• Emissions from the production and transport of fuels, both fossil fuels and biodiesel, 
are accounted for. 

• Emissions from the production, transport and use of fertiliser purchased by the 
company are accounted for. 

• Emissions from employee travel (in and out of work) in private cars or rental cars are 
accounted for. 

• Emissions from the procurement of office supplies and computer equipment are 
reported. 

• Emissions from the leakage of SF6 from Landsnet are accounted for. 
• Emissions from the purchase of electricity and heating are accounted for. 

 

Factors that decrease the quantity of emissions reported in the Green Accounts from 2017 

• The release of organic carbon e.g. from reservoirs and from the combustion of 
biodiesel is not defined within the GHG Protocol Scopes and is excluded from total 
emissions. 
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Direct emissions (Scope 1) 

Direct emissions from Landsvirkjun‘s operations amounted to almost 49,000 tonnes of 
CO2-eq. Most of this can be attributed to emissions from geothermal stations and 
hydropower reservoirs. Other direct emissions were caused by fuel combustion and leakage 
of the insulating agent SF6 from electrical equipment. 

Geothermal emissions 

Total greenhouse gas emissions from geothermal stations amounted to 40,805 tonnes of 
CO2-eq in 2018. This is a 10% increase from 2017, which can be attributed to the 
commissioning of turbine 2 at Þeistareykir. However, increased production at Þeistareykir 
has also reduced emissions ‘per energy unit’ from geothermal stations, or by 46% (see 
Figure 10). 

The Krafla Geothermal Power Station produces the largest part of greenhouse gas emissions 
from Landsvirkjun's operations whereas Þeistareykir and Bjarnarflag produce much less 
(see Figure 11). Natural gases are released from high-temperature areas. Emissions vary 
between regions and are dependent on the physical properties of geothermal areas. The 
Krafla area experienced a number of volcanic eruptions between 1975 and 1984, which 
subsequently affected the production properties of the area and also led to negative changes 
to the chemical composition of wells. The Krafla Fires resulted in increased gas emissions, 
particularly carbon dioxide emissions from magma intrusions.  This high carbon dioxide 
flow is characteristic of the Krafla Geothermal Power Station and explains its major 
contribution to total emissions from Landsvirkjun's operations. 

 

Figure 10 - GHG emissions from geothermal stations compared between years: 2013-2018. 
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Figure 11 - Carbon dioxide and methane emissions from geothermal stations in 2018.

Reservoir emissions 

Calculated emissions from Landsvirkjun‘s reservoirs were 7,422 tonnes CO2-eq in 2018. 
Emissions from Landsvirkjun’s reservoirs can largely be attributed to the Blanda Reservoir 
(80%) where large quantities of organic matter were submerged. 

Vegetation and soil are submerged when a reservoir is filled. The decomposition of organic 
materials results in the release of greenhouse gases carbon dioxide (CO2), methane (CH4), 
and nitrous oxide (N2O). The emission levels of greenhouse gases from the reservoirs can 
vary, but the most significant factor is the total amount of vegetation and organic matter 
initially submerged. The Agricultural University of Iceland assesses greenhouse gas 
emissions from Landsvirkjun’s reservoirs on an annual basis. Their research is based on 
research conducted in Iceland as well as the number of ice-free days per year. 

Landsvirkjun registers the number of ‘ice cover’ days in its reservoirs and the number of 
‘ice free’ days recorded in 2018 was 151 at the Blanda Reservoir and 171 days at the Gilsár 
Reservoir. The number of ‘ice free’ days recorded at the Fljótsdalur Hydropower Station was 
178, 151 days in Ufsarlón and 146 in Kelduárlón. The number of ‘ice free’ days is not recorded 
at other reservoir sites but the Company estimates the number to be approx. 215 days. 

The presentation of GHG emissions from Landsvirkjun's reservoirs differs from those 
outlined in the Green Accounts in previous years. Landsvirkjun now uses the Greenhouse 
Gas Protocol, which is a corporate standard for emissions calculations. Emissions from 2016 
and 2017 were recalculated in the Green Accounts for 2018 for comparison purposes. 

According to the Greenhouse Gas Protocol method, GHG emissions from reservoirs listed 
in Scope 1 are estimated from methane emissions, but carbon dioxide emissions are 
accounted for outside of the Scopes. Table 5 shows the estimated emissions of GHG from 
Landsvirkjun‘s reservoirs, accounted for within Scope 1 for the year 2018. 
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Table 5 - GHG emissions from reservoirs at Landsvirkjun’s hydropower stations: 2018. 

Hydropower 
Station/Diversion 

Reservoir/Lake 
Total 

surface 
area 

Total surface 
area for 

calculations 

CH4 ice-
free 

CH4 with 
ice 

Total GHG 
emissions 

    [km2] [km2] 
[tonnes 

CO2] 
[tonnes 
CO2 eq] 

[tonnes 
CO2 eq] 

Blanda  
Hydropower Station   70 (8) 62 5,761 169 5,930 

Blanda Station Blöndulón 57 57 4,507 136 4,643 

Blanda Station Gilsárlón  5 5 1,254 33 1,287 
Blanda Station (Lakes in diversion) (8.2) 0 0 0 0 

Fljótsdalur  
Hydropower Station   70 (4) 66 549 14 563 

Fljótsdalur Station Hálslón  61 (2.6) 58 455 11 466 

Fljótsdalur Station Kelduárlón  7.5 (1.1) 6 80 3 83 
Fljótsdalur Station Ufsárlón  1.1 (0.14) 1 14 0 14 

Fljótsdalur Station Grjótárlón  0.1 (0.02) 0 <1 0 <1 
Laxá  Hydropower 
Stations   38 (38.0) 0 0 0 0 

Laxá Stations (Mývatn) (38.0) 0 0 0 0 

Sog area   86 (86) 0 0 0 0 

Sog Stations Úlfljótsvatn (3) 0 0 0 0 
Sog Stations Þingvallavatn (83.0) 0 0 0 0 

Þjórsá area   206 (70) 137 906 22 928 

Þórisvatn Diversion Þórisvatn 85.2 (70) 15 48 1 49 

Þórisvatn Diversion Sauðafellslón 5 5 12 0 12 
Sigalda Station Krókslón 14 14 71 2 73 

Hrauneyjafoss Station Hrauneyjalón 9 9 24 1 25 

Búrfell Station Bjarnalón 1 1 <10 0 <10 

Hágöngu Diversion Hágöngulón 37 37 131 3 134 

Kvíslar Diversion Kvíslavatn 22 22 274 7 281 

Kvíslar Diversion Dratthalavatn 2 2 36 1 37 

Kvíslar Diversion Eyvindarlón 0 0 <1 0 <1 

Kvíslar Diversion Hreysislón 0 0 <1 0 <1 

Kvíslar Diversion Þjórsárlón 4 4 12 0 12 

Vatnsfell Station Vatnsfellslón 1 1 0 0 0 

Búðarháls Station Sporðöldulón 7 7 262 6 268 

Sultartanga Station Sultartangalón 20 20 36 1 37 

Total   470 (206) 264 7,217 205 7,422 
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Fuel consumption 

Landsvirkjun uses fossil fuels to operate vehicles, machinery and equipment and the 
quantity is registered. Table 6 shows the total consumption of fossil fuels in Landsvirkjun’s 
operations in 2018 and Table 7 shows the comparison between years (2016-2018). Figure 12 
shows consumption and emissions in each area of operations in 2018. 

Landsvirkjun’s total consumption of fossil fuels in 2018 was 18,430 litres of petrol and 
206,442 thousand litres of diesel, used for vehicles and equipment and 21,095 litres of diesel 
for back-up energy. Total fuel consumption has increased since 2016 due to the increased 
number of power stations and subsequent growth of the Company’s vehicle fleet. The use 
of biodiesel was discontinued in the Þjórsá area and biodiesel consumption has 
subsequently decreased by 28% since 2017.  

Total emissions from fuel consumption in 2018 were 794 tonnes CO2-eq, 638 tonnes from 
direct consumption and 156 tonnes from production and transportation. The average 
vehicle emits 4.3 tonnes CO2-eq per year which is a 20% decrease since 2014 (see Figure 
13). Nearly 22% of Landsvirkjun's vehicles are now energy-efficient: 14% electric, 7% 
hybrid and 1% hydrogen. Figure 12 shows that the Þjórsá area has the highest level of 
emissions of all operational areas, which can mostly be attributed to diesel consumption. 
Emissions from back-up energy, diesel consumption were 55 tonnes of CO2-eq, which is a 
large increase from the previous year. 

The representation of biodiesel emissions in Landsvirkjun's operations differs from 
previous years. This is because Landsvirkjun now uses the Greenhouse Gas Protocol when 
calculating emissions. Carbon dioxide emissions are not included in biodiesel emission 
calculations (only methane and nitrous oxide emissions). However, emissions from the 
production and transport of biodiesel are calculated in total emissions and are accounted 
for in Scope 3. 
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Table 6 - Total consumption of fossil fuels in Landsvirkjun’s operations and emissions from fuel consumption 
in 2018. 

 

Table 7 - GHG emissions from fuel consumption in Landsvirkjun's operations in 2016-18 and comparison 
between years. 

  2016 2017 2018 
Changes 

compared 
with 2017 

Fuel consumption (Scope 1) tCO2-eq 601 612 638 4% 
- Petrol for vehicles - 28.3 35.3 40.6 15% 

- Diesel for vehicles  - 489 562 542 -3% 
- Diesel for back-up energy - 83.5 15.3 55.4 263% 

- Biodiesel for vehicles (CO2-eq from CH4 
and N2O) 

- 
1.21 0.38 0.27 -28% 

- Biodiesel for vehicles outside of Scopes - 87 27.2 19.5 -28% 

Fuel production (Scope 3) tCO2-eq 155.0 150.4 155.8 4% 

- Petrol and diesel - 144.1 147.0 153.3 4% 

- Biodiesel - 10.9 3.4 2.5 -28% 

Emissions per vehicle tCO2-eq 4.7 4.8 4.3 -10% 

  

  Amount Unit 
Emissions 
[tonnes] 

Total GHG 
emissions 

[tonnes CO2-
eq] 

Fuel consumption: Petrol 18,430 litres   

- Carbon dioxide emissions   40.4 40.4 

- Methane emissions   0.005 0.127 
- Nitrous oxide emissions   0.0005 0.12 

Fuel consumption:  Diesel for vehicles and 
equipment 

206,442 litres   

- Carbon dioxide emissions   534.55 534.55 
- Methane emissions   0.003 0.09 

- Nitrous oxide emissions   0.03 7.67 
Fuel consumption: Diesel for back-up energy 21,095 litres   

- Carbon dioxide emissions   54.62 54.62 
- Methane emissions   0 0.01 

- Nitrous oxide emissions   0.003 0.78 
Fuel consumption : Biodiesel for vehicles 7,844 litres   

- Methane and nitrous oxide emissions (CO2-eq 
sum) 

   0.27 

- Emissions out of Scopes    19.5 

Sum 253,811  629.6 638.3 
Fuel production (Scope 3)    155.8 
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Figure 12 - Consumption of fuel and emissions in each area of operations in 2018. 

 

 

Figure 13 - The average emission per Landsvirkjun's vehicle compared between years: 2014-2018. 
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Indirect emissions (Scopes 2 and 3) 

Indirect emissions from Landsvirkjun's operations amounted to approx. 4,000 tonnes of 
CO2- eq, most of which can be attributed to the leakage of SF6 from Landsnet's electrical 
equipment and emissions from the use of fertiliser in land reclamation projects. Other 
significant indirect emissions were caused by air travel and employee travel to and from 
work, as well as purchase of office supplies and computer equipment.  

Emissions from air travel 

A recent study on aircraft emissions was used to calculate emissions from air travel2. 
Accurate greenhouse gas emissions were calculated based on the type of airplane and 
length of the individual air route. Air travel emissions are measured using seat kilometres, 
which vary depending on the length of the flight and the type of aircraft e.g. short flights 
in aircrafts with fewer passengers produce higher emissions per seat kilometre than flights 
with a higher number of passengers traveling longer journeys. The effect of distance on seat 
kilometres can be explained by the high emissions that occur during take-off and landing. 
These particular emissions are therefore comparable for long and short flights. Table 8 
shows a comparison of emissions from Landsvirkjun's employee air travel from 2016 to 
2018. 

Table 8 - GHG emissions from Landsvirkjun's employee air travel and a comparison from 2016 to 2018. 

 Unit 2016 2017 2018 
Changes 

compared 
with 2017 

Emissions from all air travel tCO2-eq 412 380 320 -16% 
Emissions from domestic air travel - 216 199 146 -27% 

Emissions from international flights - 196 181 174 -4% 

 

Figure 14 shows that emissions from domestic and international air travel are fairly 
comparable. Emissions from domestic air travel have decreased by almost 27% since 2017, 
which can mostly be attributed to the completion of the Þeistareykir project. Emissions 
from international flights have decreased by almost 4%. Total emissions from air travel have 
decreased by almost 16% since 2017. 

                                                           
2 Cox, B., Jemiolo, W., & Mutel, C. (2018). Life cycle assessment of air transportation and the Swiss commercial 
air transport fleet. Transportation Research Part D: Transport and Environment, 58, 1-13.  
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Figure 14 - GHG emissions from air travel. 

Emissions from purchased electricity and heating 

Emissions from electricity and heating consumption decreased considerably between 2017 
and 2018, or from 50.4 tonnes of CO2-eq to 12 tonnes of CO2-eq. This is a decrease of 76% 
and is clearly shown in Figure 15. Electricity consumption is calculated as 9.3 g CO2-eq / 
kWh3. Part of the electricity that is classified in Scope 2 is possibly produced by 
Landsvirkjun and emissions from the production of electricity are therefore also included 
in Scope 1. The national average for emissions from electricity production is used and 
recorded in Scope 2 for the sake of simplicity. Figure 16 shows the comparison of emissions 
between areas. 

 

Figure 15 - GHG emissions from electricity and heating consumption. 

                                                           
3 Hellsing, V. Ú. L., Ragnarsdóttir, A. S., Jónsson, K., Keller, N. S., Jóhannsson, Þ., Guðmundsson, J., ... & 
Þórsson, J. (2018). National Inventory Report: Emissions of Greenhouse Gases in Iceland from 1990 to 2016. The 
Environment Agency of Iceland: Reykjavík, Iceland. 
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Figure 16 - GHG emissions from electricity and heating consumption compared between areas. 

Waste and hazardous materials 

Waste 

All waste is recorded and sorted according to the available resources in each area. Waste 
from Landsvirkjun’s operations can be divided into three categories: Waste for reuse or 
recycling, waste for disposal and inert waste. Timber waste from construction is handled as 
either painted or unpainted material. This is included in calculations on waste for disposal 
and timber waste for reuse or recycling. 

The total quantity of waste produced between 2016 and 2018 (by category) can be seen in 
Table 9. The total quantity of waste produced in 2018 amounted to more than 188 tonnes 
from Landsvirkjun’s operations and 532 tonnes from contractors during construction. The 
total quantity of waste produced by Landsvirkjun and its contractors has significantly 
decreased between years (see Figure 10). Figure 18 shows that overall greenhouse gas 
emissions (GHG) from waste (Landsvirkjun and contractors) have decreased from 160 
tonnes CO2-eq in 2017 to approx. 77 tonnes CO2-eq in 2018 (a 53% decrease). 

Landsvirkjun has reduced the quantity of waste from 227 tonnes to 188 tonnes and GHG 
emissions have therefore decreased from 29 tonnes CO2-eq to 24 tonnes CO2-eq. Table 17 
shows the quantity of waste produced by Landsvirkjun in 2018 in each area of operation. 
The highest quantity of waste came from Búrfell and Þeistareykir as a result of construction 
work in these areas (Búrfell II and the second turbine at Þeistareykir). The quantity of waste 
has decreased in other areas of operation.  
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Table 9 - The total quantity of waste produced by Landsvirkjun's operations and contractors between 2016 
and 2018 (by category). 

 Units 2016 2017 2018 
Changes 

compared with 
2017 

Landsvirkjun      

Total waste Tonnes 208 227 188 -17% 

GHG emissions tCO2-eq 37 29 24 -17% 
Contractors      

Total waste Tonnes 581 769 532 -31% 
GHG emissions tCO2-eq 86 131 53 -60% 
Total      
Total waste Tonnes 789 996 721 -28% 

GHG emissions tCO2-eq 122 160 77 -52% 

 

 

 

Figure 17 - GHG emissions from waste: 2016-2018 for each area and contractors. 
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Figure 18 - Total amount of waste and GHG emissions from waste: 2016-2018. 

Table 10 - Quantity of waste and GHG emissions by category and waste treatment: 2016-2018. 

  2016 2017 2018 
Changes 

compared with 
2017 

 Tonnes tCO2-eq Tonnes tCO2-eq Tonnes tCO2-eq Amount tCO2-eq 
Waste for disposal (unsorted) 169 99 219 129 110 64 -50% -50% 

Sewage 0 0 0 0 0 0 0% 0% 
Bulk waste sorted by service 
provider* 

0 0 19 0.4 28 0.6 50% 48% 

Tires 0.1 0 0 0 0.1 0 0% 0% 

Household items 0 0 0 0 0 0 0% 0% 
Earth. minerals. glass and 
porcelain** 

76 0.1 57 0.1 10 0.01 -82% -90% 

Organic waste 33 0.3 51 0.5 33 0.3 -36% -34% 
Metals and other equipment 180 0.2 250 0.3 167 0.2 -33% -27% 

Paper, cardboard and 
packaging 

39 0 41 0 16 0.02 -61% 0% 

Plastic 8 0.2 0.8 0 1 0.02 25% 0% 
Toner cartridge 0.1 0 0 0 0 0 0% 0% 

Timber 285 23 358 31 357 11 0% -63% 

Waste total 789 122 996 160 721 77 -28% -52% 
* Bulk waste was sorted by service provider and the share of waste for recycling was not provided 
** Disposed of at landfills for inert waste 
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Hazardous waste 

All hazardous waste is sorted and recorded. Waste is handled in accordance with legal 
requirements and regulations and all hazardous waste is handed over to recognised waste 
disposal services. 

The quantity of hazardous waste produced each year is mostly related to the scope of 
maintenance work carried out by the Company. Table 11 shows the quantity of hazardous 
waste from Landsvirkjun’s operations between 2016 and 2018 and Table 19 shows the 
quantity of hazardous waste produced by each area of operation (including contractors) in 
2018. GHG emissions from the handling of waste are also included. 

 

Figure 19 - Emissions from hazardous waste for each area and contractors: 2016-2018. 

Table 11 - Quantity of hazardous waste and GHG emissions from Landsvirkjun’s operations: 2016- 2018. 

  2016 2017 2018 Changes compared 
with 2017 

 Tonnes tCO2-eq Tonnes tCO2-eq Tonnes tCO2-eq Amount 
tCO2-

eq 
Oil polluted soil 0 0 35 0 0 0 -100% 0% 
Oil waste 25 0.5 41 0.9 1.6 0 -96% -100% 

Batteries and electrical 
equipment 

1.9 0.1 3.1 0.2 2.5 0.2 -19% 0% 

Other Hazardous waste 31 0.3 82 0.1 6.7 0.2 -92% 100% 
Total 58 0.9 161 1.2 11 0.4 -93% -67% 
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Fertiliser 

The quantity of fertiliser used for land reclamation projects is stable between years. 
Landsvirkjun used 578 tonnes of fertiliser in 2018. Calculated GHG emissions from the 
manufacture and use of fertiliser was 396 tonnes CO2-eq in 2018. Since 2016, GHG emissions 
from fertiliser have been calculated based on the proportion of nitrogen (N), phosphorus 
(P) and potassium (K) in industrial fertiliser. Table 12 shows the distribution of fertiliser use 
(by location) for the years 2016-2018. Figure 20 shows emissions from the use and 
manufacture of fertiliser between years. 

Table 12 - Distribution of fertiliser use (by location) for the years 2016-2018. 

 2016 2017 2018 Changes compared with 
2017 

 Tonnes Tonnes Tonnes Amount 
Blanda area 121 121 121 0% 
Fljótsdalur Station 310 321 360 12% 

Þjórsá area 16 27 38 41% 
The Northeast 60 56 30 -46% 

Offices 37 56 28 -50% 
Total 545 581 578 -1% 

 

 

Figure 20 - Amount of fertiliser used and GHG emissions from production and use of fertiliser: 2016-2018.
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Total GHG emissions 

Total GHG emissions from Landsvirkjun‘s operations in 2018 (defined within the three 
Scopes) was approx. 53 thousand tonnes of CO2-eq. Figure 21 shows that Scope 1 had the 
highest quantity of emissions (93%) and the second highest quantity was recorded in Scope 
3 (7%). Figure 22 shows emissions from various areas of operations. 

 

Figure 21 - Percentage of GHG emissions in each Scope as defined in GHG Protocol. 

 

Figure 22 - GHG emissions from Landsvirkjun's operations in 2018 from all Scopes. 
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Table 13 shows all GHG emissions from Landsvirkjun‘s operations in 2018, both inside and 
outside the defined Scopes. 

The greatest quantity of emissions, within all Scopes, can be traced to the emission of 
carbon dioxide in geothermal steam, closely followed by methane emissions from 
reservoirs. There are also considerable emissions of SF6 from Landsnet‘s operations during 
the year (registered as indirect emissions from Landsvirkjun). Two litres of SF6 leaked from 
Landsvirkjun's electrical equipment in 2018. 

Emissions from fuel combustion, production and the transport of fuel weigh heavily, along 
with the use of fertilisers in land reclamation projects (which also have a positive effect, 
when carbon sequestration levels are included). Employee travel by air and car and the 
procurement of office and computer equipment also affect Landsvirkjun's total greenhouse 
gas emissions. Greenhouse gas emissions from employee travel to and from work are based 
on a travel survey sent to all Company employees. 

Organic carbon dioxide emissions are listed outside the Scopes of the Greenhouse Gas 
Protocol Methodology. These emissions can be traced to reservoir emissions and biodiesel 
combustion. Reservoir emissions account for most of the emissions registered outside the 
defined scopes. 
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Table 13 - All GHG emissions from Landsvirkjun‘s operations in 2018, both inside and outside the defined 
Scopes. 

 
Emissions 
[tonnes] 

Emissions within 
Scopes 

[tonnes CO2-eq] 

Emissions 
outside Scopes 

[tonnes CO2-eq] 

Geothermal steam    

- Carbon dioxide emissions 40,461 40,461  

- Methane emissions 12,3 344  

Reservoirs    

- Carbon dioxide emissions 6,521  6,521 

- Methane emissions 265 7,422  

Fuel consumption: Petrol    

- Carbon dioxide emissions 40.4 40.4  

- Methane emissions 0.005 0.13  

- Nitrous oxide emissions 0.0005 0.12  

Fuel consumption:  Diesel for vehicles and 
equipment 

   

- Carbon dioxide emissions 535 535  

- Methane emissions 0.003 0.09  

- Nitrous oxide emissions 0.030 7.67  

Fuel consumption: Diesel for back-up energy    

- Carbon dioxide emissions 55 55  

- Methane emissions 0.000 0.01  

- Nitrous oxide emissions 0.003 0.78  

Fuel consumption: Biodiesel for vehicles    

– Carbon dioxide emissions 19.5  19.5 

– Methane and nitrous oxide emissions  0.27  

Employee air travel    

– Domestic air travel, carbon dioxide emissions  146  

– International flights, carbon dioxide emissions  174  

Electricity and heat consumption  12  

Use and production of fertiliser  395.7  

Fuel production   155.8  

Other purchases (office and computer 
equipment) 

 349.4  

Employee transport to and from work  210.4  

Waste disposal    

– Landsvirkjun  24.1  

– Constructors  52.6  

Electrical equipment    

– SF6 emissions  Landsvirkjun  35.3  

– SF6 emissions  Landsnet  2430  

Total GHG emissions  52,850 6,541 
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Landsvirkjun has been involved in extensive land reclamation and re-forestation projects 
in areas surrounding its power stations for over four decades. Landsvirkjun has attempted 
to carbon-neutralise its operations since 2013, via re-forestation measures, in collaboration 
with Kolviður. The Company has also worked in collaboration with the Icelandic Forest 
Service and the Soil Conservation Service of Iceland since 2011 on various carbon 
sequestration projects (land reclamation and re-forestation). 

Table 14 shows an overview of the Land reclamation and re-forestation projects carried out 
by Landsvirkjun or in collaboration with other parties: 2014–2018. 

The Soil Conservation Service has updated the assessment of carbon sequestration within 
Landsvirkjun's land reclamation areas since 2015. An estimated 28,400 tonnes of CO2-eq 
will be sequestered in 2018 as a result of land reclamation projects. A review of re-
forestation measures surrounding Landsvirkjun’s power stations shows that sequestration 
measures will result in the sequestration of an estimated 1,850 tonnes of CO2-eq in 2018, as 
well as 1,035 tonnes of CO2-eq sequestered by Kolviður. 

Table 14 - Land reclamation and re-forestation projects carried out by Landsvirkjun or in collaboration with 
other parties: 2014–2018. 

  Units 2016 2017 2018 

Reforestation tCO2-eq -1,300 -1,400 -1,550 
Afforestation tCO2-eq -250 -250 -300 

Land reclamation tCO2-eq -26,700 -27,200 -28,400 

Kolviður tCO2-eq -1,069 -1,100 -1,035 
Total sequestration tCO2-eq -29,319 -29,950 -31,285 

 

Landsvirkjun has, for years, run an enterprise that goes by the name of “Many hands lighten 
the load”. The initiative offers various projects access to Landsvirkjun’s summer staff. The 
number of plants planted as a result of the initiative between 2016 and 2018 can be seen in 
Table 15. Carbon sequestration from the initiative is not recorded in Landsvirkjun’s carbon 
accounts, as the projects are not carried out directly by Landsvirkjun. 

Table 15 - Plants planted during the "Many hands lighten the load" initiative: 2016–2018. 

   2016 2017 2018 

Plants planted “Many hands lighten the load” Number 77,230 161,456 80,450 

Land reclamation and carbon sequestration 
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Carbon footprint 

Landsvirkjun’s carbon footprint is defined as the annual net greenhouse gas (GHG) 
emissions from Landsvirkjun’s operations (calculated according to the international 
Greenhouse Gas Protocol) as well as the release of organic CO2 from reservoirs, excluding 
estimated carbon sequestration levels from re-forestation and land reclamation and 
including the carbon offsetting contract with Kolviður. 

Landsvirkjun’s carbon footprint = total GHG emissions + organic 
CO2 emissions from reservoirs - carbon sequestration

The reason why organic CO2 emissions from reservoirs are included in the carbon footprint 
but not organic carbon dioxide emissions due to biodiesel combustion is that the carbon in 
biodiesel is part of an organic carbon cycle, but emissions from reservoirs occur due to 
changes in the carbon reserves of the soil and vegetation submerged by reservoirs. 

Landsvirkjun‘s GHG emissions in 2018 amounted to 53,000 tonnes CO2–eq, organic CO2 
emissions from reservoirs amounted to 6,5 thousand tonnes and carbon 
sequestration amounted to 31 thousand tonnes CO2-eq. Landsvirkjun’s net carbon 
footprint in 2018 was therefore approx. 28,000 tonnes CO2–eq (Figure 23). The carbon 
footprint increased by 2% when compared with the previous year, which can be attributed 
to increased emissions as a result of the commissioning of the second turbine at Þeistareykir 
Geothermal Power Station and the fact that a new gas-rich production well became active 
at Krafla. 

 

Figure 23 - Total GHG emissions, carbon sequestration and carbon footprint in Landsvirkjun’s operations: 
2016–2018. 
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Table 16 shows emissions into the atmosphere from Landsvirkjun’s operations between 
2016 and 2018 (by source) and a comparison between years. The Table also shows the extent 
of carbon sequestration for the same period and Landsvirkjun‘s carbon footprint for each 
operational year.  

Table 16 - GHG emissions, carbon sequestration and the net carbon footprint from Landsvirkjun's operations 
(2016 – 2018) and a comparison between years. 

  2016 2017 2018 
Changes 

compared 
with 2017 

 Tonnes CO2-eq  

Geothermal power stations 32,320 37,163 40,805 10% 

Hydropower reservoirs** 15,594 15,676 13,943 -11% 

Fuel combustion 601.2 612.5 638.3 4% 

Petrol for vehicles 28.3 35.3 40.6 15% 

Diesel for vehicles 489.4 561.9 542.3 -3% 

Diesel for equipment 83.5 15.3 55.4 262% 

Biodiesel for vehicles 1.2 0.4 0.3 -25% 

Fuel production 155 150.4 155.8 4% 

Air travel, total emissions 411.6 379.9 319.7 -16% 

– There of domestic air travel 215.9 199.3 145.9 -27% 

– There of international air travel 195.7 180.6 173.8 -4% 

Waste 122.2 160.3 76.7 -52% 

Hazardous waste 0.9 1.2 0.4 -67% 

Electric equipment (SF6) Landsvirkjun 68 0 35 -- 

Electric equipment (SF6) Landsnet 971.3 2.096 2.430 16% 

Use of electricity and heat 45.7 50.4 12 -76% 

Fertiliser 373.4 397.8 395.6 -1% 

Other purchases 371 482 349 -27% 

Total GHG emissions* 43,657 49,811 
52,640   

      (52,859)*** 
6% 

Organic CO2 emissions from 
reservoirs 

7,378 7,358 6,521 -11% 

Sequestration* -29,319 -29,950 -31,285 4% 

Landsvirkjun’s Carbon footprint* 21,716 27,219 
27,876         

      (28,086)*** 
2% 

* Landsvirkjun’s carbon footprint in 2016 and 2017 has been updated because of the adoption of the Greenhouse Gas Protocol 
methodology. 2018 carbon footprint in this table does not include employee travel to and from work.  
** With organic CO2 emissions from reservoirs. 
*** Updated calculations with employee travel to and from work (calculations are not available for 2016 and 2017). 

 

Table 17 shows GHG emissions for each generated GWh per year between 2016 and 2018. 
The GHG emissions released by hydropower stations and geothermal power stations vary 
significantly. The table shows the total GHG emissions from the Company’s operations by 
energy source so that the direct emissions from generation are associated with the 
appropriate energy source. 

Gas emissions in the Northeast are therefore direct emissions from geothermal power 
stations and GHG emissions from reservoirs are direct emissions from hydropower stations. 
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Other emissions, such as emissions from fuel consumption, air travel, office waste, SF6 
emissions, as well as all other emissions, are shown as other emissions in the Table. The 
carbon footprint for every GWh produced is 1.93 tonnes CO2-eq / GWh but was 1.94 tonnes 
CO2-eq / GWh in 2017. Landsvirkjun now faces the challenge of reducing emissions even 
further and increasing carbon sequestration measures. These objectives are part of the 
environmental policy of the Company (becoming carbon neutral by 2030: See Figure 24). 

Table 17 - GHG emissions, carbon sequestration and the net carbon footprint for each generated GWh (2013-
2017) and a comparison between years. 

  2016 2017 2018 
Changes 

compared with 
2017 

  Tonnes CO2-eq 

Geothermal power stations 65 66 36 -46% 

Hydropower reservoirs** 1.21 1.16 1.06 -9% 

All electricity generation 3.80 3.80 3.80 1% 

Other emissions 0.23 0.31 0.29 -5% 

Total emissions* 3.81 4.07 4.11 1% 

Sequestration* -2.19 -2.13 -2.18 2% 

Landsvirkjun’s carbon 
footprint* 

1.62 1.94 1.93  
      (1.94)*** 

-1% 

* Landsvirkjun’s carbon footprint in 2016 and 2017 has been updated because of the adoption of the Greenhouse Gas Protocol 
methodology. 2018 carbon footprint in this table does not include employee travel to and from work.  
** With organic CO2 emissions from reservoirs. 
*** Updated calculations with employee travel to and from work (calculations are not available for 2016 and 2017). 

 

 

Figure 24 - Landsvirkjun's GHG emissions, sequestration and carbon footprint: 2008-2018 and Landsvirkjun's 
goal to be carbon neutral in 2030.
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Noise levels are regularly monitored in chosen locations at Krafla, Bjarnarflag and at 
Þeistareykir using continuous recording devices. The Icelandic regulation on noise 
specifies a reference limit for industrial zones of 70 dB (A) and Landsvirkjun has set strong 
reference limits for popular tourist destinations within industrial zones, ensuring that 
sound levels do not exceed 50 dB (A). 

Comprehensive data was collected from permanent measuring stations in 2017 and 2018, 
covering 96% of the year at Krafla and 97% of the year at Þeistareykir and Bjarnarflag. 

Equivalent-continuous noise levels from permanent monitoring devices were below 70 dB 
(A), at all stations, throughout the entire monitoring period. A total of 100 noise level 
measurements were also conducted, using hand-held sound level meter. These 
measurements were mostly conducted when weather conditions were suitable. 

Krafla 

Four handheld sound level measurements were conducted at Krafla in 2018 (in February, 
July, October and November) in nine locations within the area. Noise levels did not surpass 
70 dB (A) at any of the locations. Equivalent-continuous noise level measurement data from 
continuous recording devices was also below the set limit.  

Víti and Leirhnjúkur are popular tourist destinations in close proximity to the industrial 
area at Krafla. Measuring station 7 has a permanent continuous recording device and is 
located by the rambling path at Leirhnjúkur. Noise levels at measuring station 7 were 27 - 
32 dB (A) and 46 - 61 dB (A) at measuring station 8 by Víti. The measuring station is located 
to the south of a crater edge close to the wells and it can therefore be assumed that noise 
levels are lower elsewhere surrounding Víti.  

Table 18 shows the results of noise monitoring by Krafla in 2018. Figure 25 shows the 
location of measuring points. 

  

Noise 
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Table 18 - Noise measurements by Krafla in 2018. All values (dB(A)) are rounded up to the next whole number. 

Monitoring station 
by Krafla 

28.2.2018 25.7.2018 10.8.2018 19.11.2018 
dB(A) dB(A) dB(A) dB(A) 

1 41 56 40 45 

2 35 52 43 49 

3 22 41 37 27 

4 41 45 43 39 

5 42 53 42 42 

6 32 30 31 33 

7 32 27 
 

28 

8 50 61 46 52 

9 37 43 28 35 

Time period 08:05 - 11:15 8:40- 11:45 08:00 - 12:00 10:00 - 12:10 

Temperature 2°C 10.5°C - -1°C 

Wind direction S S SV SA 

Wind velocity 1.5 - 1.8 m/s 0.5 - 2.5 m/s 1 - 2.5 m/s 1 - 2m/s 

 

 

Figure 25 - Location of noise monitoring stations by Krafla. The shaded area on the map shows industrial areas 
used for electricity generation. A permanent monitor is located  at monitoring point 7. 

  



GREEN ACCOUNTS 2018 

43 

Þeistareykir  

Four measurement sequences were conducted using handheld noise level meters at 
Þeistareykir in 2018. Table 19 shows the results and Figure 26 shows the measurement 
locations. A permanent continuous recording device also collects data in the area close to 
the Þeistareykir cabin. Data from the handheld devices showed that noise levels were 
always below 70 dB (A). Equivalent-continuous noise level measurement data from 
continuous recording devices was also below the set limit.  

Construction work was completed at Þeistareykir in April when the second turbine was 
commissioned. Finishing work was subsequently completed in the area by the middle of 
2018. Well-testing was conducted between January and July as well as blowout testing on 
one of the wells. 

Table 19 - Noise measurements by Þeistareykir in 2018. All values (dB(A)) are rounded up to the next whole 
number. 

Monitoring station 
by Þeistareykir 

13.3.2018 26.7.2018 7.11.2018 20.11.2018 
dB(A) dB(A) dB(A) dB(A) 

1 30 39 33 23 

2 35 36 30 29 

3 40 39 34 27 

4 46 49 
 

46 

5 46 63 56 36 

6 40 47 38 34 

7 42 42 41 44 

Time period 10:10 - 13:10 8:50 - 11:30 - 9:00 - 

Temperature -5°C 14°C 3°C -2°C 

Wind direction - S - SA - SA 

Wind velocity 0-2.5 m/s 2 - 6 m/s 0 m/s 1 - 8.5 m/s 
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Figure 26 - Location of noise monitoring stations by Þeistareykir. The shaded area on the map shows 
industrial areas used for electricity generation. A permanent monitor is located at monitoring point 7. 

Bjarnarflag 

In 2018, four noise level measurements were conducted using handheld sound level meters 
at Bjarnarflag in February, May, July, October and November. Table 20 shows the results 
and Figure 27 shows the measurement locations. The results show that noise levels were 
below set limits for industrial areas (70 dB (A)) in all cases. Equivalent-continuous noise 
level measurement data from continuous recording devices located by the Reykjahlíð 
Primary School was also below the set limit. 

Traffic can have a significant effect on noise levels at Bjarnarflag including coach and car 
traffic on the national road and by tourist locations such as the Mývatn Nature Baths. The 
noise levels at measuring station 1, which is located some distance away from the 
geothermal utilisation areas at Bjarnarflag and Krafla, gives us an indication of noise levels 
in areas unaffected by power stations.  

The noise levels can be attributed to natural hot springs, traffic, weather conditions and 
other factors. Noise levels were between 44 and 47 dB (A). Noise levels always measured 
below 50 dB (A) at Grjótagjá, Hverfjall and the Reykjahlíð Primary School (measuring 
stations 6, 7, 8).  

In fact, all the highest values were measured in places where some external traffic can be 
expected. Noise levels are very similar at all measuring points, i.e. either side at 40 dB (A) 
when there is no traffic in the area. The results of hand-held measurements in Bjarnarflag 
are therefore very similar to the results of previous years. 
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Measuring point 8 is in close proximity to a residential area and the national highway, 
which can affect noise levels. The lowest noise levels measured 33 dB (A) and noise levels 
were below 40 dB (A) 26% of the year. Noise levels are frequently between 40 and 50 dB (A) 
when measurements are unaffected by weather condition and they rarely surpass 60 dB 
(A). 

Table 20 - Noise measurements by Bjarnarflag in 2018. All values (dB(A)) are rounded up to the next whole 
number. 

Monitoring station 
by Bjarnaflag 

28.2.2018 25.7.2018 10.8.2018 19.11.2018 
dB(A) dB(A) dB(A) dB(A) 

1 45 44 45 47 

2 43 47 44 46 

3 46 50 50 44 

4 43 44 40 38 

5 26 27 24 31 

6 38 43 48 42 

7 30 35 
 

29 

8 39 46 38 43 

9 31 34 
 

36 

10 44 45 
  

Time period 12:45 - 16:00 12:25- 15:25 08:00 - 12:00 10:00 - 12:10 

Temperature 3°C 14°C - -1°C 

Wind direction - S SV - 

Wind velocity 0 m/s 0.5 - 2.5 m/s 0 - 6 m/s 0.5 - 2m/s 

 

 

Figure 27 - Location of noise monitoring stations by Bjarnarflag. The shaded area on the map shows industrial 
areas used for electricity generation. A permanent monitor is located  at monitoring point 8. 
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