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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 clean-up 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 programmes are suggested to keep track of on-going 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. 
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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 mine pit 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 run-off 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 south-westerly 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 Taserârssuk 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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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 Principl es 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) 

litres/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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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 �± 
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 �± 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 

4531* 0 �± 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 �± 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 �± 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 �± 5,000 

Corn Starch Silica 
flotation 

Depressant �± 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 used 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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Figure 4.2 Internal Waters (colo ured 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 m3 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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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. 








































































































































































































































































































