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Preface 

 

This document is Annex 6 to the EIA of the Isua Iron Ore Project. 

Annex 6 deals with the impact of potential spills of fuel and chemicals on land or in Godthåbsfjord. 

This annex documents the quantities of fuel and chemicals handled in the project, the potential spill 

scenarios and likely impacts in case spills occur. Framework for contingency plans and mitigating 

measures are described. Issues related to disturbances due to regular shipping traffic in 

Godthåbsfjord are dealt with in Annex 3. 

The main results and conclusions from this Annex 6 are included in the EIA main report. 

 

Annexes of the EIA 

Annex 

no. 
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1 The natural environment of the study area 
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3 Marine mammals and sea birds in Godthåbsfjord 

4 Air quality assessment 

5 Noise assessment 

6 Oil and chemicals and assessment of potential impacts of spills 

7 Water management assessment 

8 Geochemical characterisation and assessment of mine waste management 

9 Hydropower Development ï Preliminary Study 

10 Environmental Management Plan (EMP) 
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1 SUMMARY 

This report assesses the handling of chemicals and fuel on land and off shore for the 

proposed Isua Iron Ore Project, as well as assessing the potential impacts of spills in 

the terrestrial, freshwater and marine ecosystems surrounding the project area. The 

report compiles existing knowledge in the field of oil spill impacts on Arctic ecosystems 

as well as chemical spills and proposes mitigating actions to minimize potential im-

pacts. 

Arctic diesel fuel and reagents will be imported for consumption at the Isua project 

sites. These will arrive at the port site by ship and be distributed by road and pipeline 

to the process plant and mine site. Arctic diesel fuel is transported in large quantities, 

but mitigation measures built in the pipeline design and storage will mean that large 

spills are not likely. Chemicals are generally transported in discrete packaging con-

tainers, and many reagents are transported in dry form, so potential spills are limited 

in extent, by the number of ruptured containers. 

The seasonal variations in the Arctic mean that the time of year has a large influence 

on the vulnerability of environments and on the ease with which spills can be cleared 

up. Most habitats see intensive use in the short summer, and are therefore most vul-

nerable at that time. The low temperatures and long darkness of winter can make 

work hard for cleanup crews, but the frost can help stop spills from spreading. 

Terrestrial spills are likely to be localised and fairly easy to combat, although the envi-

ronmental effects can last for decades in slow growing Arctic ecosystems. Freshwater 

spills can have larger impact areas and are more difficult to combat, but the through-

flow of successive melting seasons means spills are not likely to impact the environ-

ment for long periods of time. Marine spills can potentially be very large and be com-

plex to treat as weather and ice may obstruct recovery work. 

Ship transport likely carries the largest risk, as the biggest accidents are possible 

here, and environmental factors such as ice and weather can cause events leading to 

spills. The most probable events are operational spills, but of limited magnitude. The 

largest spill consequences are likely to occur as results of accidental spills, as quanti-

ties can be large. Godthåbsfjord and Qugssuk Fjord are large bodies of water, with 

some sensitive coastlines interspersed between areas of lower sensitivity. Some are-

as along the shipping route are considered capelin spawning grounds and are thus ex-

tremely sensitive /Nielsen et al., 2000/.  

Monitoring programs are suggested to keep track of ongoing impacts of oils and 

chemicals on the environment. 

This report concludes that fuel and chemical spills in Arctic ecosystems can potentially 

have large impacts, which are long lasting compared to temperate ecosystems. How-

ever, if the listed mitigating measures are followed, the overall risk of large scale eco-

logical impacts is deemed to be low. 

  



 

Annex 6 to the EIA of the Isua Project 7/53 

2 INTRODUCTION 

This report summarises main components of fuel and chemical handling within the 

proposed Isua Iron Ore Project, and the potential risk of spills and subsequent impacts 

on the external environmental. 

 In the far north of Canada, Xstrataôs Raglan nickel mine has been operating since 

1997, BHP Billiton's Ekati diamond mine since 1998 and Rio Tinto's Diavik diamond 

mine since 2003. These mines all have to transport, store, handle and use reagents 

and hydrocarbons and explosives as part of their mining operations. Elements such as 

prevention, detection, containment, response and mitigation are key elements in the 

minesô Hazardous Materials Management Plans. So, there exists a large knowledge 

base of how to conduct mine operations safely and efficiently in cold Arctic regions, 

including the transportation of oil in pipelines in Alaska. 

It is on the basis of this experience and know-how, that the engineering of the ISUA 

facilities integrates a comprehensive set of measures and equipment, whose function 

is specifically aimed at the following: 

¶ Prevention and control of accidental spills; 

¶ Detection of accidental spills; 

¶ Recovery of accidental spills; 

¶ Collection and treatment of oily waters from truck maintenance and washing 

areas; 

¶ Prevention measures at fuel storage and distribution areas. 

In general, the technical design of all fuel and chemical related installations and 

transport modes in the Isua project are foreseen to follow the most up-to-date interna-

tionally recognized standards and practices for handling fuel and chemicals in Arctic 

mines.  

The report is based on comprehensive technical considerations and assessments as 

they appear in the Bankable Feasibility Study (BFS), prepared for London Mining by 

SNC Lavalin. Orbicon A/S has prepared the Environmental Impact Assessment, in-

cluding this fuel- and chemical handling assessment.  

The purpose of the EIA, including this document, is to present a broad overview. In 

subsequent phases of the planning and implementation of the project, details in health 

and safety procedures, degrees of preparedness and contingency plans will be elabo-

rated and will be part of obtaining building permits according to § 86 of the Mineral 

Resources Act.  

The purpose of this Annex 6 to the EIA is as follows: 

¶ To present the measures and equipment which are integrated and built-in by 

the design for management of fuel and reagents. To this end, the annex in-
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cludes appendices with Process Flow Diagrams (PFDs) and consultantós de-

scriptions of the pipelines, which show the project areas where fuel and rea-

gents management is required, together with the technical description of 

management systems, measures and equipment. 

¶ To assess possible impacts after an accidental spill is controlled and recov-

ered, and identify applicable mitigation measures. 

¶ To assess other potential risks associated with maritime transport of fuel and 

reagents in the fjord. 

¶ Provide reference to the Environmental Management Plan (EMP) in terms of 

surveillance, chain of responsibility and reporting in case of accidental spills. 

These procedures will in particular be relevant for avoiding any unintended events un-

der handling of fuel and chemicals. 

2.1 Project description 

The Isua Iron Ore Project is proposed by London Mining Greenland A/S, a subsidiary 

of London Mining Plc. The project is located 150 km northeast of Nuuk in West Green-

land, see Figure 2.1. The Isua ore deposit is located at the edge of the Greenland in-

land ice sheet at about 1100 m elevation. 

  

Figure 2.1 Map showing the Isua EIA study areas and their placement in relation to the Godthåbsfjord 
system.  
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The project is designed to extract iron ore from the deposit and process the ore into a 

high-quality iron concentrate final product for transport to market by bulk carrier ships. 

The main components of the project are the mine, primary crusher, processing plant, 

104 km pipeline and access road, dewatering and storage plant and a deep-water port 

site on the Qugssuk Fjord branch of Godthåbsfjord. The project design production ca-

pacity is 15 million tonnes iron concentrate per year (15 Mtpa) with a 15 year lifetime. 

The iron ore body on Mount Isua is to be excavated as an open pit mine using explo-

sives and power shovels, see Figure 2.2. The shovels will load blocks of ore into 250 

ton haul trucks for transport to the primary crusher. Waste rock and ice will be trucked 

to deposit areas outside of the mine pit. The crushed ore is transported 3½ km on a 

conveyor to the processing plant. In the plant, the coarse ore is ground down to fine 

particles in water slurry. The iron is separated from the non-iron tailings in a series of 

mechanical, chemical and magnetic processes. The non-iron tailings are pumped to a 

nearby tailings pond (Lake 750) for permanent underwater disposal.  
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Figure 2.2 Map showing the mine site at Mount Isua.  

 

The iron concentrate slurry is pumped from the processing plant through a 104 km 

pipeline to a dewatering plant at the port area, see Figure 2.3. Water is removed from 

the slurry at the dewatering plant and the dry concentrate is stored in an enclosed 

storage building. The iron concentrate is loaded into bulk carrier ships by a system of 

conveyors and bulk loaders. The ships will sail in and out of Godthåbsfjord, to and 

from international ports.  

Other components of the project include worker accommodations, administrative and 

maintenance facilities, diesel power plants and fuel storage at both the processing 

plant and port area. An explosive plant and explosives storage will be located near the 
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mine. An optional airstrip is located near the access road, about halfway between the 

processing plant and the port area, and there will be heliports at the process plant, air-

strip and port area.  

 

 

Figure 2.3 Map showing the port site at Qugssuk Fjord.  

 

Supplies will arrive at the port on container ships. Containers will be transported be-

tween the port and mine areas by trucks travelling in convoy. Detailed specification of 

the project components are given in the Bankable Feasibility Study (SLII 2011). All as-

sumptions in this annex are based on the Bankable Feasibility Study as well as publi-

cally available information from reliable sources on the Internet.  

2.2 Project natural settings 

Stretching over such a large area, the project settings span environments from near 

the Greenland Ice Cap, through lake country and valleys, to the shore of Qugssuk 
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Fjord, a branch of the Godthåbsfjord. In connection to this annex, it means that spills 

of fuel or chemicals can potentially affect a wide range of environments.  

In the upper reaches, near the mine site, the environment is harsh and, to some ex-

tent, barren. The high altitude lakes are heavily influenced by turbid runoff from the 

glaciers. Nearer the airstrip, the road and pipelines transverse a series of low broad 

valleys containing vegetation, marshes, rivers and streams. This area seems to be 

used extensively by local herds of caribou. The shores at the port site are generally 

rocky and exposed, but to the north of the port site is an estuarine area with softer 

sediment, which can have local ecological importance.  

As all imports and exports of the project pass through the Godthåbsfjord system to 

reach open seas, this fjord system also has to be included when considering potential 

spill impacts.  

The Godthåbsfjord penetrates more than 150 km inland and the main fjord branch is 5 

- 8 km wide with an average depth of about 260 m and a maximum depth of 620 m. 

The distance through Godthåbsfjord from Nuuk to the port area is approximately 70 

km. The western part of Godthåbsfjord is usually without fast ice year around, but ice-

bergs and growlers are common throughout the year, but especially in late spring and 

summer, when they drift from the five glaciers in the inner parts of the fjord 

The shipping is destined for the port site in Qugssuk Fjord. This branch of the main 

fjord is ice free for large parts of the year, and most icebergs and growlers drift past 

the entrance. However, southerly and southwesterly winds can potentially push ice in-

to Qugssuk Fjord. Based on information (SNCL, 2011a) it is also estimated that the 

head of Qugssuk Fjord (i.e. the area of Taseraarssuk Bay) freezes over each winter. 

In normal or cold winters, fast ice up to 0.6 m thick develops in the northern part of the 

area. Sea ice of this thickness can be broken by ice-classed tugs. 
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3 PROJECT FUEL- AND CHEMICAL CONSUMPTION 

3.1 Main project consumption and overview 

The Isua Iron Ore Project is a large scale project and will annually consume some 210 

million liters of fuel for power supply, mining equipment, vehicles and explosives man-

ufacturing (Figure 3.1).  

The consumption among various activities can be seen in Figure 3.2 and Table 3.1. 

The fuel will arrive by ship and is subsequently pumped from fuel storage facilities at 

the port site and distributed through a 104 km fuel pipeline to storage facilities at the 

process plant site.  

There will also be a minor storage of jet fuel at the air strip. 

 

 

Figure 3.1 Total yearly projected consumption of fuels during constructional (Con.) and operational (Op.) 
phases.  

 

Various reagents are planned to be used at the process plant to concentrate the iron 

ore product. Reagents are to be transported from the port site to the processing plant 

site by truck. 

Time wise, the project is divided into three phases: 

i) a construction phase planned for the period 2012 ï 2015 

ii) an operational phase for 15 years (2015 ï 2029) or more 

iii) mine closure phase (after 2030) 
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In terms of handling fuel and chemicals, the vast majority of the quantities used are 

during the operational phase. Therefore, the operational phase is the focal of subse-

quent sections. 

 

Figure 3.2 Principles of  fuel  handling in the mine project , with approximate percentage s represented by 
the thickness of the lines . 

 

3.2 Oil products handled in the project 

Mining, comminuting and processing are energy demanding processes. Virtually all 

energy consumption of the Isua project will rely on imported Arctic diesel fuel.  

The fuel consumption can be divided into various activities/categories. Around 78 % of 

the consumption is for power generation and 22 % is for various types of mining oper-

ations (mine site trucks and excavators, drilling, etc.) and transport (Table 3.1). 

Fuel requirements at the Isua Iron Ore project 

(operational phase year 1-15, annual average) 

liters/year % 

Mining equipment  34 945 360 17 

Explosives 1 077 669 1 

Site mobile equipment  3 620 767 2 

Port mobile equipment  3565 855 2 

Delivery corridor mobile equipment  5 259 400 3 

Helicopter service 21 474 0 

Power plants (130 MW + 25 MW) 162 338 160 78 

Total    210 828.685 100 

Table 3.1 The distribution of Arctic  diesel requirements (yearly average).  
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The annual operational consumption is estimated to around 210.8 million liters per 

year (as average in 15 year lifetime). The figure is in the same order as the yearly 

Greenlandic import of liquid fuel, estimated to be an average of 251 million liters per 

year
1
 /Statistics Greenland, web Nov 2011/.  

In comparison, the ship transport of fuel through the Godthåbsfjord to the Isua project 

will amount less than 0.1 % of the quantities of oil and chemicals shipped through in-

ternal Danish waters yearly
2
 /Forsvarsministeriet 2007/. 

Arctic diesel fuel is part of the overall term ñgas oilò. In the EU regulatory language, 

ñgas oilò is used to describe a wide class of fuels, including diesel fuels for on-road ve-

hicles, fuels for non-road vehicles, as well as other distillate fuels. Within the gas oil 

classification, fuels for on-road vehicles (typically with sulfur content below 0.05%) are 

referred to as ñdiesel fuelsò, while fuels for non-road mobile machinery (typically with 

sulfur content up to 0.2%) are referred to as ñgas oils intended for use by non-road 

mobile machinery (including inland waterway vessels), agricultural and forestry trac-

tors, and recreational craftò. The specification for Arctic diesel fuel is seen in Table 3.2. 

 

Table 3.2 Specification of Arctic Diesel Fuel (Source: BFS, Power Plant Emissions Doc no. 505076 -0000 -
47ER-0001 ) 

To provide options for different climates, the EN 590 standard specifies six tempera-

ture climate grades of diesel fuel (Grade A...F) and there are five Arctic Classes of 

diesel fuel (Class 0...4) characterized by different properties.  

Small quantities of jet fuel will be used during both constructional and operational 

phases. Aircraft expected to service the future airstrip are Bombardier Q200 (Dash 8) 

class fixed wing aircraft. As standard procedure it is assumed that the aircraft will have 

sufficient fuel to return to the original destination without re-fuelling at the air strip.  

                                                      

 
1
 According to Statistics Greenland the average for the 8 year period 2002 ï 2009 is 251 million liters of liquid fuel (Arctic 

gas oil, motor gas oil, diesel fuel Arctic, Jet, petrol).  
2
 Annual shipped transport of oil and chemicals through the Danish Straits are estimated to 220 million tones 

/Forsvarsministeriet, 2007/ 
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The helicopters are assumed to be the Bell 212 class type. Jet fuel is assumed to be 

the same grade as used by local commercial carriers (Air Greenland). This is Type Jet 

A-1, following DEF STAN 91-91 (UK) and ASTM D1655 (international) specifications, 

see Table 3.3.  

 

Specifications Jet A-1   

Flash point Min. 38 °C 

Auto-ignition temperature 210 °C 

Freezing point ī47 ÁC 

Open air burning temperatures 260-315 °C 

Density at 15 °C 0.804 kg/L 

Specific energy 43.15 MJ/kg 

energy density 34.7 MJ/L 

Acidity, Total (mg KOH/g)  Max. 0.015 

Aromatics (vol %)  Max. 25.0 

OR Total Aromatics (vol %)  Max. 26.5 

Sulphur, Total (wt %)  Max. 0.30 

Sulphur, Mercaptan (wt %) Max. 0.0030 

Table 3.3 Specifications of  Jet A -1 fuel (Source:  ExxonMobil Aviation: World Jet Fuel Specifications and 
MEPetroleum Jet Fuel Specifications).  

 

Other oil products besides arctic diesel fuel and minor quantities of jet fuel are  

¶ Various greases, lubricants and sealants will be used for machinery, pipelines 

and handling facilities.  

¶ Hydraulic fluids, many of which are mineral oil based, are used in vehicles, 

excavation and mining equipment.  

¶ Bunker oil will be carried by the ships servicing the mine. Depending on the 

ships, several different bunker fuels will likely be used. Bunker oil is thus not 

directly consumed by the project, but the bunker capacity of calling ships is 

discussed under potential marine spills. 

 

3.3 Chemicals handled in the project 

In order to increase the quality of the iron product, a flotation process is part of the 

process plant activities. Through flotation processing, impurities of sulphur, silica and 

aluminum can be reduced. The flotation process requires various chemical reagents to 

enhance the process e.g. adjusting pH and creating froth. 

The sulphur content varies between different parts of the ore body. When processing 

ore from parts with a sulphur content below a certain level, sulphur flotation will not be 

used.  
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After processing, the product passes a thickener, which increases the product to 65 % 

solids, before the resultant slurry is pumped through the 104 km slurry pipeline. At the 

port, the slurry is filtered through plate filter presses and the product is stored. The fil-

tered water (i.e. the filtrate) is processed with a flocculating agent in a thickener, in or-

der to meet the discharge limits. 

Various reagents foreseen to be used, and approximately quantities consumed, are 

summarized in Table 3.4. The mode of transportation is indicated and also whether 

the reagent is transported as liquid or in dry form (pellets/powder).  
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Reagent Used for Purpose Transport 

mode 
Average 

monthly 

quantity, T 

Average 

yearly 

quantity, T 

Annual con-

sumption 

range T 

Sulphuric Acid ï 

93% (H2SO4)  
Sulphur 

flotation 
To reduce pH  Liquid in 

isotainers of 

20-29 t capaci-
ty

 

1,133* 

Only when 
sulphur 

flotation is 

operating 

13,594* 0 ï 25,000* 

Xanthate  
(Potassium Amyl 
Xanthate or chemi-

cally similar 

equivalent product) 

Sulphide 

flotation 
To float the iron sulphides, 

hence separate these from the 

iron fraction.  

Dry form in 1 t 

bags 
378* 

Only when 
sulphur 

flotation is 

operating 

453* 0 ï 7,000* 

Frother 

(Methyl Isobutyl 

Carbinol, other 
alcohols or polygly-

col ethers) 

Sulphide 
flotation 

Reduce bubble size and 
increase froth stability in the 

flotation process. 

Liquid in 1 m3 
tote tanks 

63* 

Only when 

sulphur 
flotation is 

operating 

755* 0 ï 1,000* 

Amine  
(Flotigam EDA, 

Ekafol or chemical-
ly similar equiva-

lent product) 

Silica 
flotation. 

To float the silica, hence 
separate this from the iron 

fraction.   

Liquid in 
isotainers     

20-24 m3 

101 1,208 750 ï 1,500 

Hydrated lime 
(Calcium hydroxide 

Ca(OH)2 ) 

Silica 
flotation 

pH increase  Dry form in 1 t 
bags 

Alternately 
bulk material 

in 20 t contain-

ers 

 459 5,513 5,000- 10,000 

Caustic Soda 
(NaOH) 

Silica 

flotation 
pH increase Dry form in 1 t 

bags 

Alternately 

bulk material 
in 20 t contain-

ers 

346 4,154 2,000 ï 5,000 

Corn Starch Silica 
flotation 

Depressant ï prevents iron 
from floating 

Dry form in 1 t 
bags 

Alternately 
bulk material 

in 20 t contain-

ers 

692 8,307 5,000-10,000 

Flocculant (CIBA 

Magnafloc 338AA 

or chemically 
similar equivalent 

product) 
  

Tailings 

slurry 
Flocculants (thickener) for 

tailings. To promote particle 

sedimentation - so that clear 
overflow water can be recy-

cled in the process. 

Dry form in 1 

m3 bulk bags  

Alternately 

bulk material 

in 20 t contain-
ers 

67 802 600-1,200 

Flocculant (CIBA 

Magnafloc 1011 
or chemically 

similar equivalent 
product) 

Product 

slurry  
Product 

filtrate 

Flocculants (thickener) for 

concentrate product.  To 
promote particle sedimenta-

tion so water can be recycled 

/ discharged.  

Dry form in 1 

m3 bulk bags 

Alternately 

bulk material 
in 20 t contain-

ers 

6 74 50-200 

Table 3.4 Reagents expected to be us ed in Isua Project. Data provided by SNC Lavalin (Doc no. 3200 -
49EB -C0001). Note * : Quantity only when sulphur flotation is operating   

 

All reagents used in the area will be shipped to the port from overseas. The reagents 

will be transported in containers and be hauled by truck from the port site to the pro-

cessing plant site.  
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3.4 Explosives 

The explosives used are ANFO and emulsion, which are both ammonium nitrate/fuel 

oil based explosives. Explosive reagents will arrive as ammonium nitrate and be 

mixed with fuel oil at a separate facility close to the mine site. On average, about 

17,000 tonnes per year will be detonated. 

3.5 Slurry 

The export product of the mine is fine grained iron concentrate which is mixed up with 

water for pipeline transportation down to the port site as slurry.  

Slurry consists of 60-70% iron ore and the rest is water. Traces of heavy metals can 

be disregarded according to geochemical test described in Annex 8 of the EIA. 

Slurry is transported by pipeline. As part of shutdown procedures for the pipeline, and 

to prevent freezing (and therefore plugging) of slurry in the pipelines, the following 

emergency dump pits are planned along the route: one pit at the port (volume of 

18,000 m
3
); one pit at the process plan (volume 6,000 m

3
) and an additional 6 emer-

gency dump pits along the pipeline (volumes 1,600 ï 6,100 m
3)

, where respective sec-

tions of the pipeline can be emptied into.  

The inner diameter of the slurry pipeline is 0.51 m (20ò) from the plant to the Kugssua 

River (River Crossing 1) and 0.46 m (18ò) on the stretch from Kugssua to the port. The 

slurry volume per kilometre is consequently 204 m
3
 and 166 m

3
, respectively.  

 

  



 

Annex 6 to the EIA of the Isua Project 20/53 

4 RISKS AND RESPONSIBILITIES OF OIL AND CHEMICAL SPILLS 

This section contains a short introduction to óhow to understand riskô and risk assess-

ment and the existing responsibilities in combating spills.  

An overall project related risk assessment and management has been carried out by 

SNC Lavalin and summarised in Chapter 24 of the BFS main report /BFS 2012/.  

Environmental risks are included in a compound Health, Safety and Environment risk 

management strategy. As this does not deal with individual areas of environmental 

concern, such as those dealt with in this report, it can be beneficial to apply a concep-

tual risk assessment on the risk of spills, here. 

4.1 Conceptual risk assessment 

The risk of spills can generally be perceived as the product of the probability of an ac-

cident and consequences of said accident, viz. 

  Risk  =  Probability  x  Consequence 

Thus, reduction of spill risks can be pursued through:  

¶ Prevention: diminishing the probability of spills (e.g. through separation of 

shipping lanes, use of pilots, double hull tankers, leak detection systems, sec-

tioning of fuel pipelines and learning from failure programmes, etc.).  

¶ Protection: diminishing the consequences of spills (e.g. damage reduction 

through protective procedures and structured damage control through design 

and preparedness). 

Sensitivity analysis and ranking, involves structuring damage reduction in advance of 

any spill of chemicals or oil. It is an important tool for spill combating and an aid for 

clean-up organisations in the event of a spill occurs.  

In this context, it should be noted that an oil spill sensitivity mapping of Greenlandic 

coastal areas already exists, including the Godthåbsfjord, see Chapter 5.2. 

The concepts of reducing risks through prevention and/or protection are illustrated in 

Figure 4.1. 
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Figure 4.1 Reduction of risk can be achieved through prevention and/or protection measures  

 

4.2 Responsibilities and contingency plans 

The responsibility of combating spills at sea in Greenland is described in a contingen-

cy plan developed by Island Command Greenland (in Danish: Grønlands Kommando) 

under the Defence Command of Denmark (Beredskabsplan for Grønlands Kommando 

til bekæmpelse af forurening af havet med olie og andre skadelige stoffer i farvandet 

ud for Grønland 2007). 

In open sea, from the Outer Territorial Sea limit to the EEZ (200 nautical miles from 

the Territorial Sea Baseline), the responsibility rests with Island Command Greenland, 

see Figure 4.2.  

The Greenland Self-Government and individual municipalities have the responsibility 

of combating oil spills and chemical spills along the coastal areas (Internal Waters), 

including the 3 nautical miles from coast out to the Territorial Sea Baseline ï in practi-

cal terms all fjords and inlets, including harbours.  



 

Annex 6 to the EIA of the Isua Project 22/53 

 

Figure 4.2 Internal Waters (colored area) and the EEZ  200 nautical miles limit  line  

 

Combat of spills caused by private enterprises, like offshore installations and pipe-

lines, rests with the owners. The owners shall further develop contingency plans to be 

approved by the BMP. 

Denmark (and thus Greenland) has signed and ratified the MARPOL 73/8 convention: 

The International Convention for the Prevention of Pollution from Ships including An-

nex no. I - VI.  

Greenland is also part of global cooperation and regional cooperation agreements in-

cluding the OPRC Convention (International Convention on Oil Pollution Prepared-

ness, Response and Co-operation) as well as a Nordic agreement and the CANDEN 

agreement between Canada and Denmark, entered into in 1983. 
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All spillage combat preparedness by Island Command Greenland as well as the 

Greenland Self-Government (Naalakkersuisut) relies solely on mechanical combating, 

with containment of the oil or chemicals on the surface and subsequent mechanical 

removal. The effective capacity is 20 m
3
 of spills, within individual local areas. Larger 

spills require transport of material from other local centres in Greenland, from Den-

mark or from elsewhere overseas. 

The Directorate of Environment and Nature (DMN) has staff and equipment stored in 

12 areas along the coast, including Paamiut, Maniitsoq and the city of Nuuk. 
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5 POTENTIAL IMPACTS OF SPILLS 

While marine oil spills of catastrophic dimensions like the Sea Empress Accident 

(1996 - 72,000 tonnes) and the Exxon Valdez (1989 ï 37,000 tonnes) are rare, they 

nonetheless require measures far beyond every normal capability of preparedness of 

the responsible organisations. 

However, by far most marine oil spill events involve small to medium quantities, often 

in the range of 1 - 20 tonnes, which are usually well within the capacity  range of local 

oil combat equipment.  

When they occur, oil and chemical spills are caused either by purely accidental events 

(groundings, ship collisions, fires and explosions, road accidents, rupture of pipelines, 

etc) or óoperationalô events, such as malfunctions or failures when emptying  bilge and 

ballast water, leaking valves and spills in loading/unloading situations ï typical events 

in harbours and near industrial installations. 

The impact of a spill is dependent on spreading, degradation and short- and long term 

environmental effects, which are again dependent on the quantity and type of agents 

spilled and the sensitivity of habitats affected. 

5.1 Potential spill agents and their effects 

Material and safety data sheets for reagents are included in Appendix 3 of this annex 

and are the basis for the qualitative impact. 

Arctic diesel is a complex mixture of hydrocarbons. Its exact composition depends on 

the source of the crude oil from which it was produced and the refining methods used. 

Being a relatively light fuel, it evaporates fairly quickly, and does not usually remain in 

the environment for more than a few days. The toxicity of diesel can kill plants and an-

imals. Oil coating of birds and other aquatic life is also a potential short term hazard. 

Jet fuel spills into local water systems, can likewise pose a short-term hazard through 

water soluble compounds (such as benzene and toluene), including potential toxicity 

to aquatic life. In case of spills on land, lighter factions will tend to evaporate fairly 

quickly.  

Greases, lubricants and sealants are a broad category. Some contain bases or addi-

tives that can pose a hazard to the environment if they are not properly disposed of.  

Hydraulic fluids are not consumed in large quantities. Some are based on mineral oils 

and contain additives that may be toxic.  

Heavy fuel oils are not used in mine operation, but are expected to be used by ship-

ping transport of product. In the Arctic heavy fuel oils are potentially very problematic, 

as the oilsô high viscosity coupled with low ambient temperatures means spilled oil 

does not readily dissolve or evaporate. Burning of heavy fuel oil also creates air pollu-

tion, namely in the quantity of soot emissions.  
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Sulphuric acid is very corrosive and could cause burns to any plants, birds or land an-

imals directly exposed to it. However, sulphuric acid dissolves readily in water, and 

has only moderate toxicity on aquatic life. Small quantities of sulphuric acid will be 

neutralised by the natural alkalinity in aquatic systems. Larger quantities may lower 

the pH for extended periods of time.  

Potassium amyl xanthate (PAX) and sodium ethyl xanthate (SEX) used in sulphide flo-

tation are considered highly toxic to aquatic life, and may form complexes with heavy 

metals, increasing their uptake (i.e. fish may accumulate heavy metals more readily). 

If discharged to waterways, xanthates are reported to persist for some days, before 

hydrolysing slowly in the natural environment. Under Isua conditions, however, degra-

dation is considered to be quite slow, with half-lives of ~80 days. Xanthates are not 

considered to bioaccumulate /Sun and Forsling 1997; Datasheets: Logichem 2010/. 

Amine (Flotigam EDA) adsorbs tightly onto quartz particles in the conditioning stage of 

the reagent with the solids particles; desorption is expected to be ~5% (by analogy 

with another amine reagent) /Sandvik and Dybdahl, 1979/. Flotigam EDA  is biode-

gradable at the concentrations assayed in industrial effluents, but data is not consid-

ered directly transferable to Isua conditions. LC50 toxicity assays have demonstrated 

high toxicity in freshwater invertebrates /Peres et al. 2000/. 

Frother Methyl Isobutyl Carbinol (MIBC) is not considered a cause of environmental 

effects. 94% is biodegraded within 20 days. MIBC is not likely to accumulate in the 

food chain (bioconcentration potential is low) and is practically nontoxic to fish and 

other aquatic organisms on an acute basis /Datasheet: DOW 2009/. 

Hydrated lime reacts with carbon dioxide or carbonate ions, forming sparingly soluble 

calcium carbonate (calcite). Any excess hydrated lime in the environment is naturally 

converted to harmless minerals. /Datasheet: Cemex 2011/. 

Caustic starch contains sodium hydroxide and corn starch. Sodium hydroxide in large 

amounts will affect pH and harm aquatic organisms. There is no degradation of sodi-

um hydroxide in waters, only loss by absorption or through chemical neutralization. 

The product may affect the acidity (pH-factor) in water with risk of harmful effects to 

aquatic organisms. Corn starch is readily biodegradable in the natural environment.  

Magnafloc 338AA is an anionic polymer of acrylamide. Some toxicity has been 

demonstrated in aquatic invertebrates (daphnia). According to data sheets from the 

manufacturer no tests are found on aquatic flora or microorganisms and data on bio-

degradation is not available. 

Magnafloc 1011 is considered to have same effects as Magnafloc 338AA. 

Ammonium nitrate will be imported for making ANFO mining explosives. Ammonium 

nitrate is an inorganic plant fertilizer; however, large spills can kill vegetation. Spilling 

large quantities into local waterways may cause acute toxicity in aquatic organisms 

and cause eutrophication of connected ecosystems. 
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5.2 Habitats potentially affected 

Habitat areas that could be affected by a spill are marine, limnic and terrestrial. The 

Godthåbsfjord system can be affected by spills occurring along the shipping route and 

at the port site in Qugssuk Fjord. Lakes, rivers and other water ways, as well as ter-

restrial areas, can potentially be affected in proximity to the operational sites and 

along the access road and pipelines. Being situated in the Arctic, these habitat areas 

undergo seasonal variations, where environmental factors render them more vulnera-

ble at certain times of the year.  

The terrestrial habitats impacted by the project stretch from the stark areas in proximi-

ty to the Greenland Ice Cap, through valleys and lake country to the shoreline at 

Taseraarssuk Bay.  

Marine and coastal habitats potentially affected occur in proximity to the port site and 

along shipping lanes to and from here. As marine spills have a much greater capacity 

to spread to large areas, the habitats potentially affected cover most of the 

Godthåbsfjord system. 

There already exists an Environmental Oil Spill Sensitivity Atlas for the West Green-

land Coastal Zone. This comprehensive study of 18,000 km coastline to oil spill sensi-

tivity was carried out in 2000 /NERI 2000/. A calculated ranking value is assigned to 

each coastal area based on a number of assumptions (and the information that was in 

hand in 2000). The ranking value integrates various indicators, such as community 

scores/human use scores, special status area scores, resource use scores, archaeo-

logical site scores, fish and bird presence, and Oil Residence Index (ORI). The rank-

ing is thus not to be considered as óscientificô evidence of sensitivity, but as a rough 

tool to differentiate a very long coastline with numerous islands, skerries and coves. 

The sums of the ranking values for an area are divided into terms of: óextremeô, óhighô, 

ómoderateô and ólowô sensitivity and indicated on maps. Ranking extracts from the four 

maps covering the Godthåbsfjord system are summarized in Figure 5.1. From this fig-

ure and the NERI (2000) assessment it can be concluded that: 

¶ The coastline near Nuuk and some 20 km into the fjord is considered óex-

tremelyô sensitive to oil spill (red line along the coast). The most important fea-

tures in this part is the high ranking of the human use of the coastal area (e.g. 

Nordlandet), and the presence of scallops and capelin. 

¶ The southern half of the Qugssuk Fjord area is considered ómoderateô sensi-

tive to oil spill (green line along the coast). The most important features are 

stated to be human use, archaeological sites near the shore, and the pres-

ence of capelin and Arctic char. 

¶ The inner part of the Qugssuk Fjord is considered to be óextremelyô sensitive 

to oil spill (red line along the coast). The heaviest weighted score in the rank-

ing is the presence of capelin, followed by human use, archeological sites, 

and the presence of lump sucker and scallops. 
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¶ The shorelines of the islands in Qugssuk Fjord (Qeqertasugssuk) are consid-

ered to be ólowô in sensitivity to oil spills (blue line along the coast). 

According to NERI (2000), the marine mammals and birds in these parts of the 

Godthåbsfjord do not add to the sensitivity ranking.  

 

Figure 5.1 Summary of sensitivity mapping  in the Godthåbsfjord from NERI  (2000 ) . The ranking is in 
decreasing order: red coastline, yellow coastline, green coastline, blue coastline.  

 

An interview survey on shallow water fisheries resources in West Greenland reports 6 

capelin spawning sites and 18 important fishing areas in the Nuuk area, see Figure 

5.2. Four important fishing areas and two spawning areas are along the likely shipping 

routes. 




