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1. INTRODUCTION 

Dundas Titanium A/S proposes to explore a titanium rich black sand deposit on the 

south coast of Steensby Land near Pituffik in North Greenland.  

 

To obtain an exploration license the Greenland Authorities require an Environmental 

Impact Assessment (EIA) prepared. The EIA must be prepared in accordance with 

guidelines published by the Greenland Mineral Resources Authority (MRA).  

 

 

 
2. THE EIA PROCESS 

Scoping is the initial phase of the EIA process. In the scoping phase, key issues to be 

investigated and assessed during the subsequent phases of the process are identi-

fied, and the range and extent of the studies to be conducted is determined. Following 

the scoping the Terms of Reference (ToR) for the EIA are formulated. 

 

This draft Terms of Reference document2 consists of two parts: 

 

 Part I includes a brief description of the proposed project including the location 

of the proposed activities. Information is also provided about the climate and 

the natural flora and fauna. Part one further includes the scoping where poten-

tial environmental impacts are discusses. 

 

 Part II includes the Terms of Reference for the EIA - that is what subjects will 

be covered by the EIA and which studies will be carried out to provide the in-

formation needed to prepare the EIA. 

 

Before the work with the EIA continues the draft Terms of Reference must be pub-

lished for public consultation, where all can comment on the document and ask ques-

tions. 

 

A White Paper will be prepared after the public hearing containing all comments and 

questions received and the answers from the mine company and the Greenland au-

thorities. Dundas Titanium will also consider revision of the project and the draft 

Terms of Reference document. 

 

The revised Terms of Reference document will then be submitted for approval by the 

Greenland authorities. 

                                                      
2 The document is also available in Greenlandic and Danish 
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PART I  

 
3. THE MINE COMPANY 

Dundas Titanium A/S (”Dundas Titanium”) is based in Greenland and holds 100% of 

the Pituffik Titanium Project (the “Project”). Dundas Titanium A/S is owned by Bluejay 

Mining Plc which is listed on the London Stock Exchange AIM market. 

 

 
4. PROJECT LOCATION 

The proposed project is located within Dundas Titanium’s license area at the south 

coast of Steensby Land in North Greenland (Figure 1). The license area includes a 

land area as well as a marine area. The nearest town is Qaanaaq which is located 

around 80 km north from the Project. Thule Air Base is located 40 km southeast of the 

project. 

 

The project area is typified by beaches, separated by rock headlands, behind which 

are numerous low lying terraces or raised beaches gradually rising to a coastal scarp 

around 2 km from the sea. The terraces are cut by drainage patterns at regular inter-

vals that carry summer melt water to the sea. Some small coastal lagoons occur be-

hind the dune systems. The vegetation is generally sparse and limited to the lowlands 

where it consists mostly of dwarf shrub heaths with numerous lichens. 

 

Figure 1.  Dundas Titanium’s license area (EL2015/08) along the south coast of Steensby Land.  
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5. BLACK SANDS 

Black Heavy Mineral Sand deposits have been recorded from several coasts in the 

Thule region. The most extensive deposit is located on the south coast of Steensby 

Land peninsula where black sand is found along 80 km of coastline. Another major 

deposit is at Pituffik (North Star Bay). 

 

The Black Heavy Mineral Sand is derived from a high titanium basalt source, which 

has been mechanical weathered to create heavy mineral sand placer deposits along 

the coastal plain. The main heavy minerals at Pituffik are ilmenite and magnetite. 

Magnetite is only a minor constituent of the heavy mineral sands at 5%, whereas the 

ilmenite content can reach more than 70%, Sand near Moriusaq is composed of c. 40 

wt. % titanium oxides, TiO2. 

  

The deposit on the south coast of Steensby Land peninsula consists of three types: 

 

 Raised beaches containing ilmenite accumulations over widths of more than 

1km, of unknown depths, along more than 20km of coastline;  

 

 Active beaches which refer to the area seaward of the frontal dunes, including 

the beach, tidal zones and surf zone - historically samples from this area have 

achieved 70% ilmenite by weight; and  

 

 Drowned beaches; which are the areas seaward of active beaches.  

 

 

 
Figure 2. The black sand deposit on the south coast of Steensby Land peninsula. 
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6. PITUFFIK TITANIUM PROJECT 

The Pituffik Titanium Project will explore the valuable titanium oxide of the black sand 

deposit on the south coast of Steensby Land peninsula. 

 

Initially, the Project will focus on the beaches at Moriusaq (Moriusaq Bay). Another 

potential target area is Iterlak 13 km southeast of Moriusaq where the largest volume 

with grade upside potential is found. It is currently expected that the mining will oper-

ate for only the warmer months which typically occur in a four month window from mid-

late June to early October and which exhibits generally stable, calm weather. Naviga-

tion by boat is generally for four months unless utilising an ice class vessel yet years 

where the sea ice breaks up earlier are becoming more frequent, allowing longer peri-

ods of access. 

 

The Project will consist of an active beach mining operation and/or off-shore dredging 

operation, a beneficiation plant, a ship-loading facility, workforce accommodation, 

concentrate storage, deposition of beach sands and general services such as power 

and water supply. 

 

Dundas Titanium is considering two potential scenarios for establishing the 

accommodation, beneficiation plant and ship loading facility. One scenario is 

construction of the facilities on-shore, adjacent to the closed town site of Moriusaq 

(Figure 1). The other scenario is to purchase a second hand bulk carrier vessel, and to 

install the beneficiation plant on this vessel. Workforce accommodation, power supply, 

and concentrate storage would also be included within the vessel. This scoping will 

consider both options. 

 

The main components of the Project are: 

 

Mining 

Two ways of mining will take place, either dry mining along the active or raised beach-

es using excavators or dozers, or wet mining of off-shore deposits along the beach to 

c. 10 m water depth, using suction or cutter dredges.  

 

The beneficiation plant 

The beneficiation plant separates the heavy mineral concentrates from the beach 

sand using gravity and magnetic recovery techniques to produce saleable Heavy Min-

eral sand. The plant may be located on shore, near to the mining operations. Alterna-

tively, on board the second hand bulk carrier. 

 

The processing of the mineral sand would consist of four stages: 

 

 A attritioning circuit which perform the functions of ice melting, liberation of 

separate mineral particles and cleaning up of mineral surfaces;  
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 A gravity separation circuit for separation of light minerals;  

 

 A low intensity magnetic separation for magnetite separation; and  

 

 A high intensity magnetic separation for separation of Heavy Mineral sands. 

 

The attritioning cells would operate at approximately 70% w/w solids. The attritioning 

cells would use saltwater from the sea and the water would be recycled to the maxi-

mum extent possible. No chemicals are added. Water to replace that which is lost will 

be added as needed. Water would be stored in insulated tanks. The attritioning cells 

would be jacketed so that warm water can be supplied to heat the contents of the 

cells. The temperature of the slurry in the attritioning cell will rise as a result of the 

mechanical energy required for particle-particle and particle-mixer interaction. Addi-

tional heat input may be needed in the form of steam from a land based boiler pack-

age. A dewatering stage would be needed to recover water back into the attritioning 

water circuit. Excess water from attritioning circuit is planned to be discharged to the 

sea. 

 

The extraction target is approx. 400,000 tonnes per annum of ilmenite concentrate. 

 

The slurry from the attritioning cells would be pumped via a pipe line to a processing 

facility that includes the gravity and magnetic separation states located on-shore or 

off-shore, either on a floating barge or on the main vessel. Excess water is planned to 

be discharged to the sea. 

 

It is planned to store the saleable Heavy Mineral Sands either on shore or in the hold 

of the main vessel. A ship loading facility will be established to transfer the concen-

trate to the cargo shipping vessels. The plan will then be to ship the bulk concentrate 

to customers around the world. 

 

The beach sands left over once it has passed through the beneficiation plant will be 

returned to the beach to back fill the areas mined, or will be discharged at depth to the 

ocean floor. The method and location of the beach sands discharge will be influenced 

by environmental considerations. 

 

The ship loading facility 

To load the saleable Heavy Mineral Sands onto cargo ships Dundas Titanium is con-

sidering a Floating Production, Storage and Offloading (FPSO) strategy. The bulk 

concentrate is transferred to a moored transfer vessel by barge or pumped as slurry 

and unloaded into the hold of the transfer platform. When a large tonnage has been 

accumulated, it is self-unloaded into a cargo ship alongside. The offshore platform is 

either a barge with unloading cranes/conveyors or a converted bulk carrier designed 

to unload barges or accept slurry to its own modified holds. This intermediary buffer 

storage allows for much faster ship loading than direct barge unloading. The ship load-
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ing facilities will need to accommodate ships up to 60,000 DWT (Dead Weight 

Tonnes). It is expected that between 5 and 8 cargo ships per season will call at the 

site. 

 

Accommodation 

The accommodation (on land at Moriusaq or on board a bulk carrier vessel) will in-

clude a canteen, a laundry and opportunities for leisure and spare time activities.  

 

Other infrastructures 

Additional elements of infrastructure will include: 

 Power and water supply and storage for the processing plant, potable water 

and fire protection; 

 Buildings and support facilities including accommodation; 

 A helipad for staff and emergency medical evacuation; 

 Heating and heat recovery; 

 An IT and telecommunication system; and 

 Sewage and waste management. 

 

The expected life time of the mine is 30 years. At this stage it is not possible to exactly 

determine the number of employees, but an estimated is shown in the table below. 
 
  

Scenarios Construction phase Operation phase 

Scenario 1 (on-shore facilities)  

 
100 persons 60-100 persons 

Scenario 2 (bulk carrier vessel) 

 
30 – 50 persons 60-100 persons 
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7. STUDY AREA 

The purpose of the scoping is – at an early stage of the mine-project - to identify rele-

vant environmental aspects that merit attention in the Environmental Impact Assess-

ment (EIA) for the Pituffik Titanium Project and to determine the need for additional 

impact assessment studies to provide the data needed for the EIA. 

 

The geographical area covered by the scoping is identical to the one that will be cov-

ered by the EIA. This includes the mine area and a surrounding area (see Figure 3). In 

the following this area is called the “Study area” and is defines as the geographical 

area where a recognizable or potential impact can be expected in terms of disturb-

ances of the natural flora and fauna or from pollutants (noise, dust, water pollution, 

etc.).  

 

Since the project includes shipping to and from the mine area, also the marine area 

crossed by the shipping route close to the mine area is included in the scoping (Figure 

4). 

 

 
Figure 3. The Study area of the scoping (and EIA). 
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Figure 4. The expected shipping route to and from the mine site. 

 

 

8. CLIMATE 

The Pituffik Titanium Project will be implemented in a high arctic and continental cli-

mate. The average annual precipitation at Thule Air Base (c. 40 km from Moriusaq) is 

about 124 mm, most of it falling as snow. Precipitation is greatest in August and Sep-

tember (Table 1). The snow depth is greatest in April while in July and August the 

snow disappears totally from the ground in the lowlands.  

 

The mean temperature of the warmest month at Thule Air Base (July) is 4.6˚C, while 

the mean temperature of the coldest month (February) is -24.6˚C according to meas-

urements by World Climate (http://www.climate-charts.com/Locations/g/GL04202.ph). 

Formation of coastal fog is frequent during the summer. The polar night lasts from late 

October to the middle of February. 

 

 Jan Feb Mar Apr May Jun 

Mean temperature oC -23.3 -24.6 -24.1 -17.0 -5.6 1.5 

Mean precipitation mm 6 6 4 6 7 7 

 

 Jul Aug Sep Oct Nov Dec 

Mean temperature oC 4.6 3.8 -1.7 -9.8 -16.6 -21.6 

Mean precipitation mm 16 24 18 12 10 8 
Table 1. Mean monthly temperature and precipitation recorded at Thule Air Base some 40 km southwest of 
the project area (from World Climate http://www.climate-charts.com/Locations/g/GL04202.ph) 

http://www.climate-charts.com/Locations/g/GL04202.ph
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9. LOCAL USE 

Moriusaq is the only settlement on the Steensby Land peninsula. In 1980 the popula-

tion numbered 80, and it offered direct TV and radio broadcasting, private telephones, 

and a small power station for electricity. By 2009 this had dwindled to 5, and finally in 

September 2010 the settlement was abandoned, the majority of residents moved to 

Qaanaaq. Most of the housing, the power station, communications system and helipad 

remain. 

 

Thule Air Base is a United States Air Force base located c. 40 km to the south-east of 

Moriusaq. The airbase is not part of any municipality of Greenland, but an enclave 

within Greenland, outside of its jurisdiction.  

 

Qaanaaq is the closest town to the proposed mine. The distance to Moriusaq in a 

straight line is 83 km. By boast the distance is around 135 km.  

 

 

 
Figure 5. Populated and abandoned settlements around the Steensby Land peninsula. 

 

Qaanaaq has around 640 inhabitants. Hunting and whaling are the traditional trades 

and mainly include seals (Bearded and Ringed seals), Narwhales, Walruses and sea 

birds. Occasional hunting of caribou and musk oxen also take place. Less important 

are belugas. A few Minke whales have been shot in recent years. 

 

https://en.wikipedia.org/wiki/United_States_Air_Force
https://en.wikipedia.org/wiki/Enclave
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During winter and spring traditional subsistence harvest of walrus mainly takes place 

in the northern part of NOW (north of Qaanaaq) and around Saunders Island and off 

Moriusaq (Egevang 2015). In June most Walruses leave the eastern NOW coasts to 

move to feeding areas along the Canadian side of the NOW. Walruses belonging to 

the NOW population are protected from hunting between 1th July and 1th October. 

 

Smaller seals are mostly hunted in the fjords close to Qaanaaq. Traditional subsi-

stence harvest of Narwhales mainly takes place in Inglefield Bredning east of Qaa-

naaq (Egevang 2015) where large numbers concentrate in the eastern part of the fjord 

from May and October. 

 

Subsistence harvesting of birds mainly include Thick-billed murre, Little auk and eider 

duck. These birds are only present in the Qaanaaq area during summer. 

 

In recent years halibut fishing has become the most important income for the around 

100 hunters/fishermen that live in Qaanaaq. The halibut fishing mainly takes place 

during winter (through holes in the ice) east of Qaanaaq, especially near Qeqertat, 60 

km east of Qaanaaq in the bottom of Inglefield Bredning (see Figure 5). 
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10. ENVIRONMENT 

This chapter provides a brief description of the natural environment of the Study area. 

Focus is on species that can potentially be impacted by the proposed project activities.   

 
Terrestrial environment  

A study pf the vascular plant flora of the coastal plain around Moriusaq and Iterlak in 

August 2016 found that the vegetation can broadly be divided into four main plant 

communities (Orbicon 2016): 

 
1. Dwarf-shrub heath,  

2. Fens,  

3. Fell-fields and  

4. Snow beds 

No plant species known to be rare, threatened or endangered in Greenland were rec-

orded during the field survey (Orbicon 2016).  

 

 
Figure 6. Dwarf-shrub heath close to Moriusaq 

Arctic Fox and Arctic Hare and perhaps occasional Wolfs are the only terrestrial 

mammals believed to occur in the Study area. The proposed mine activities are unlike-

ly to have significant impact on these animals. 

 

The August 2016 study also found that the terrestrial bird fauna mostly comprise 

common and widespread species, including small numbers of breeding waders on the 

islands (Orbicon 2016). 
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Figure 7. Present range of (re-introduced) Musk-oxen (red marking) and Reindeer (yellow marking) in the 
Qaanaaq area. 

 

Muskoxen were once indigenous to the Thule region, but were hunted to extinction in 

the 1800’s. In 1986, seven juvenile muskoxen were translocated to Cape Atholl close 

to Thule Air Base. In September 2015 this population was assessed to 276 muskoxen 

within the area marked on Figure 7 (Cuyler et al. 2016). The proposed mine activities 

will have no impact on the musk oxen population at Thule Air Base. 

 

The indigenous Caribou population in the Qaanaaq area went instinct in the 1930ies 

but nine semi-domestic reindeer were introduced to Olrik Fjord in 1965. Today de-

scendants of the re-introduced animals appear to be limited to a small area north of 

Olrik Fjord (Figure 7). The proposed mine activities will have no impact on the Caribou 

population at Olrik Fjord. 

 

 
Marine environment 

The proposed mine area on the south coast of Steensby Land peninsula will be bor-

dering the North Water Polynya and shipping route to the mine site will passes 

through the south-eastern section of it (Figure 8). A polynya is an area of persistent 

thin sea ice or open water where thick sea ice would be expected during winter. The 

North Water Polynya (NOW) is the largest polynya in the Northern Hemisphere and 

one of the most biologically productive marine areas in the Arctic. 
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Figure 8. Satellite image showing open water of the North Water Polynya on May 26, 2008 (from 
http://wattsupwiththat.com/2013/12/31/polynyas-are-very-important-for-marine-life-and-cooling-the-oceans/) 

 

 

The NOW evolves seasonally from a relatively small area in winter, where ice is thin-

ner than elsewhere, to a large area of ice-free water in June and ultimately in summer 

ceases to exist as a distinct ice-bounded region within Baffin Bay. Although the area 

often has 95 % ice cover in January, this ice is mobile and criss-crossed by open 

leads (Melling et al. 2001). Exceptionally for Arctic areas, phytoplankton biomass and 

primary productivity starts very early in April and is high throughout the ice-free period. 

The high primary production results in a diverse zooplankton community which pro-

vides food for large numbers of fish, marine mammals and sea birds.   

 

Biologically the North Water Polynya (NOW) has been identified as one of the most 

important marine area in Greenland. In a recent study Christensen et al. (2012) identi-

fied ecologically valuable and sensitive marine areas in relation to shipping activities in 

Greenlandic waters. This was done by following 11 criteria for designating Particularly 

Sensitive Sea Areas (PSSA) in line with the International Maritime Organisation’s 

(IMO) guidelines.  

 

The study identified 12 PSSA areas in Greenland which were ranked in four priority 

categories. Two of these were ranked Priority 1 (the highest ranking), one of which 

was North Water Polynya. The extend of the Greenland part of the North Water Po-

lynya (V1) as defined by Christensen et al. (2012) is shown in Figure 9. 

http://wattsupwiththat.com/2013/12/31/polynyas-are-very-important-for-marine-life-and-cooling-the-oceans/
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Figure 9. The Greenland part of the North Water Polynya (V1) as defined by Christensen et al. (2012). 

 

The criteria for ranking the North Water Polynya a Priority 1 by Christensen et al. 

(2012) are the following: 

 

 The northern part of the NOW and Inglefield Bredning are important for Nar-

whales during summer where estimated 8,400 animals occur. 

 A population of at least 1,500 walruses occurs in the NOW in summer. Most of 

these spent the winter in the eastern Greenlandic part and the summer in the 

western Canadian section. 

 The NOW is a critical habitat for Belugas. Estimated 14,000 migrate from 

Lancaster Sound in Canada to the (western) part of the NOW. Many stay dur-

ing the winter in this area. 

 Bowhead whales utilize the southern part of the NOW and a few winters in the 

area. 
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 The NOW is an important wintering area for young Ringed seal (important 

prey for Polar bears) which takes advantage of the thin ice in the eastern, 

Greenlandic part of the NOW. 

 The northern part of the NOW has a population of around two hundred Polar 

bears. Bears belonging to this population are in connection with populations in 

Baffin Bay (c. 1,600 animals) and Lancaster Sound (2,500 animals). The fast 

ice edge areas throughout the NOW and the area at Kap York are of particular 

importance. 

 Over 80% of the world population of Little auk depends on the NOW between 

May and September when estimated 30 million pair are estimated to breed 

along the Greenlandic side of the polynya. 

 More than half of Greenland’s breeding population of Thick-billed murry 

breeds in five colonies of which c. 200,000 pairs are dependent on the eastern 

part of the NOW from May to August. 

 The endangered Ivory Gull occurs throughout the NOW in summer and 

breeds on Ellesmere Island (in Canada). 

 Sea duck – in particular King Eiders – molt along the Greenlandic coast of the 

NOW. 

 The following mammals and birds included in the Greenland Red List of 

threatened and endangered species occur in the NOW: Polar bear, Walrus, 

Bowhead whale, Beluga, Narwhale, Eider duck, Ivory gull, Kittiwake, Artic 

tern, Thick-billed murry and Puffin. 

In the following each of the listed species are briefly discussed in relation to their oc-

currence in or close to the Study area in order to identify if conflicts with the proposed 

mine activities are likely. 

 

 

Walrus 

Walruses are present in the North Water Polynya all years where they are closely 

associated with areas with relatively shallow open water and sea ice where they can 

rest when not feeding (Stewart et al. 2014, Egevang 2015).  

 

The banks along the Greenland coast of the North Water Polynya are believed to be 

of primary importance for overwintering walruses (Heide-Jørgensen et al. 2016). This 

includes the south coast of Steenby Land where several groups were observed close 

to the coast 10-15 km southeast of Moriusaq during an aerial line-transect surveys in 

mid-April 2014 at a time when most of the polynia was ice-covered (Heide-Jørgensen 

et al. 2016). 

 

During summer (July-August) most Walruses have left the eastern NOW coasts and  

moved to feeding areas along the Canadian side of the North Water Polynya in partic-

ular at the eastern side of Ellesmere Island (Stewart et al. 2014). 

 

This spring migration probably starts in May-June where aerial surveys in 2009 and 

2010 showed that walruses were mainly present in a belt from Greenland to Ellesmere 

Island in the southern part of the North Water at latitude ~76°30′N (Figure 10) in both 
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shallow and deep water (Heide-Jørgensen et al. 2013). In May-June 2009 two sight-

ings were also made close to Moriusaq (Figure 10) and GINR unpublished data of 

satellite tracked animals suggest that the walruses in 2015 left Wolstensholme Bay 

just east of the Study area in mid-June and moved towards Canada  (Heide-

Jørgensen, Flora & Oberborbeck Andersen 2016). 

 

 

 
Figure 10. Observations of Walrus in NOW during aerial surveys in May-June 2009 and 2010 (modified from 
Heide-Jørgensen et al. 2013). 

 

Since Northwest Greenland is virtually devoid of walruses during the open-water peri-

od (Stewart et al. 2014) and the south-west coast of Steenby Land is normally ice-free 

from late June to early October it seems unlikely that walruses over summer in any 

numbers inside the Study area. Disturbance of walruses due to the planned mining 

operations therefore seems unlikely. However, to compile specific data on walruses 

(and other marine mammals) from the proposed offshore mine area eight aerial sur-

veys will be conducted in 2017 as part of the environmental study program (see Sec-

tion 12.4).  
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Since several groups of walruses were observed close to the planned project shipping 

route in May-June 2009 and 2010, potential conflict with shipping to and from the mine 

area is also an issue that merits attention in the EIA. 

 

Walruses feed mainly on mussels obtained from the sea floor. Since groups of wal-

ruses have been observed at or close to off shore banks to be explored by the mining 

activities during early spring – and probably over winter in the area – there is a risk 

that mining of marine deposits could impact walrus feeding grounds. In order to as-

sess this, benthos including mussels were collected in August 2016 from 15 stations 

along the coast of the Study area at depths from 6 to 20 m (Orbicon 2016). These 

data will be analyzed and the results will be included in the EIA. 

 

 

Narwhale 

Narwhales migrate from Baffin Bay to the North Water Polynya in spring where they 

spend the summer in the fjords adjacent to Smiths Sound with particularly large num-

bers concentrating in Inglefield Bredning east of Qaanaaq. Some narwhales can also 

be found further north in Smith Sound (Heide-Jørgensen et al. 2016).  

 

A recent study suggests that in addition to the animals overwintering in Baffin Bay an 

estimated 3,000 narwhales overwinter in the eastern part of the North Water Polynya 

(Heide-Jørgensen et al. 2016). Narwhales feed on fish, in particular Greenland halibut. 

 

Surveys of migrating narwhale in May-June 2009 and 2010 (which did not include 

Inglefield Bredning) showed that Narwhals were widely distributed on the eastern side 

of the North Water Polynya with the core distribution close to the southern entrance of 

Inglefield Bredning (Heide-Jørgensen et al. 2013) – see Figure 11. A single group 

west of the Granville Fjord entrance was the only narwhales observed in the Study 

area during the survey.  

 

With the summering areas located north of Steenby Land and apparently only few 

passing through the Study area on spring migration there seems to be little risk of 

disturbance from the planned project activities (between late June and early October). 

However, to compile specific data on narwhales (and other marine mammals) from the 

planned offshore mine area eight aerial surveys will be conducted in 2017 as part of 

the environmental study program (see Section 12.4).  

 

Several groups of narwhales were observed near to the shipping route to and from the 

mine site in early spring (Figure 11). Potential conflict due to shipping is therefore an 

issue that merits attention in the EIA.  
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Figure 11. Observations of Narwhales (and Bowhead whales) in North Water Polynya during aerial surveys 
in May-June 2009 and 2010 (modified from Heide-Jørgensen et al. 2013). 

 

 

Belugas  

 

Most belugas summer in Canadian High Arctic waters with only a few summering in 

Smiths Sound and adjacent fjords in NW Greenland (Heide-Jørgensen et al. 2016). 

 

In autumn the belugas migrates eastward and overwinters either in the North Water 

Polynya or in the loose pack ice along West Greenland (Heide-Jørgensen et al. 2003). 

Heide-Jørgensen et al. (2016) estimated that around 2,300 belugas winter in North 

Water Polynya. Some belugas probably winter in the sea off Steenby Land with pres-

ence from October (Ugarte et al. 2011). In spring the belugas that winter off West 

Greenland migrate across the Baffin Bay towards the Canadian High Arctic waters. 

 

Since nearly all belugas spends the summer in Canadian waters and belugas on au-

tumn migration towards West Greenland are believed to pass near the proposed mine 

area at a time when the operations have been shot down for winter disturbance of 
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belugas from the planned mining project seems unlikely. To compile specific data on 

the occurrence of belugas (and other marine mammals) from the planned offshore 

mine area eight aerial surveys will be conducted in 2017 as part of the environmental 

study program (see Section 12.4). 

 

 

Other marine mammals 

 

A few Bowhead whales migrate to the North Water Polynya in spring (see Figure 11) 

where they stay until at least June when most probably move westwards. Some years 

a few may winter in the North Water Polynya depending of the ice conditions. Since 

Bowheads potentially occur in the area of the shipping route to and from the project in 

the first month of the annual operation period there is a risk of disturbance. This poten-

tial issue should be addressed in the EIA. 

 

Bearded and Ringed seals are present in the North Water Polynya all year. Both are 

typically associated with large floes of ice. No conflict with shipping is anticipated as 

the seals prefer areas with heavy sea ice which is avoided by the ships. 

 

The North Water Polynya is an important Polar bear habitat during autumn, winter and 

spring. The majority of Polar bears follow the spring retreat of the pack ice towards the 

west and spend the open-water summer season in Canada. However, a few uses the 

Greenland coast as a summer retreat and can therefore potentially occur in the Study 

area. No significant conflicts are anticipated because of the very low number of Polar 

bears (if any) that remains in the mine area during the annual production period. 

 

Marine birds 

 

Little auk is by far the most numerous seabird in the North Water Polynya area. It is 

estimated that around 33 million pairs breeds along the shores between northern Mel-

ville Bay and Inglefield Land (Boertmann & Mosbech 1998, Kampp et al. 2000, 

Egevang et al. 2003) which is around 80% of the total world population (Nettleship & 

Evans 1985). The many Little auks feed on the bloom of zooplankton associated with 

the North Water Polynya.  

 

Disturbance of breeding Little auks are unlikely as no colonies are located inside or 

close to Study area (Figure 12). However, shipping can potentially disturb feeding 

birds as very large numbers feed and rest on the sea throughout the eastern North 

Water Polynya. This potential issue should be addressed in the EIA. 
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Figure 12. Observations of Little Auk in North Water Polynya during aerial surveys in May-June 2009 and 
2010 and breeding colonies (black lines along coasts) and (modified from Boertmann & Mosbech 2011 and 
Heide-Jørgensen et al. 2013). 

 

 

Thick-billed murres 

Five colonies numbering c. 225,000 pairs breed along the east coast of the North Wa-

ter Polynya and foraging in the eastern part of the area from May to August (Boert-

mann & Mosbech 2011) – see Figure 13. None of the colonies are situated close to 

the proposed mine area but ships to and from the mine site will pass areas with high 

density of murres on the sea. This potential issue should be addressed in the EIA. 
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Figure 13. Densities of (feeding) Thick-billed murres recorded in the breeding season 2008. The colonies 
are marked with black dots (from Boertmann & Mosbech 2011). 

 

 

Ivory gull 

This endangered gull breeds on the Canadian side of the North Water Polynya. On 

migration to and from the breeding sites it occurs throughout the North Water Polynya. 

Small number probably passes the planned mine area in spring and autumn but no 

significant conflict are anticipated.   

 

 

King eiders which arrive from breeding sites in Canada and inland Greenland assem-

ble to molt in remote bays and fjords of the North Water Polynya from July to Septem-

ber. The important moulting areas in the Qaanaaq area are shown in Figure 14. The 

molting area at Booth Sund is outside the Study area. 
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Figure 14. Important areas for molting sea ducks (mainly King eiders) in Qaanaaq area (modified from 
Boertmann & Mosbech 2011). 

 

Common eider breeds at several colonies in the Qaanaaq area (Figure 15). Some of 

the colonies are located on islands off the south coast off Steensby Land peninsula 

within the Study area (Christensen et al. 2001). The eider populations on these islands 

has increased significantly in recent years (Burnhams et al. 2012). Since the planned 

off shore mining activities can potentially disturb the breeding eiders this issue should 

be addressed in the EIA. 

 

 

 
Figure 15. Breeding colonies of Common eider inside and near the Study area. Largest dots mark colonies 
with 1000-1600 pairs (modified from Boertmann & Mosbech 2011).  
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In August 2016 a field study confirmed that large colonies are still found on Manson 

Islands and Three Sister Bees islands. The larger of these islands were systematically 

surveyed and it was found that the breeding population was almost 10,000 pairs 

(Orbicon 2016). At the time of the field survey (10-22 August) almost all the breeding 

eiders had left the colonies and the Study area (Orbicon 2016). 

 

Kittiwake. Several colonies of this small gull are located in the Qaanaaq area. The 

nearest colony is on the vertical cliffs on Saunders Island c. 16 km from Moriusaq. 

While breeding the kittiwakes feed over large areas of the North Water Polynya and 

no significant conflict with the proposed project is anticipated. 

 

Arctic terns are colonial breeders that nests on small and low islands. Several small 

colonies are located in and around the Study area includes colonies on the island 

Paattorfiarsuk and islands off Moriusaq (Figure 16). The terns arrive to the breeding 

grounds in May/early June and leave during August/September. They spend most of 

the time in coastal water close to the colonies (Boertmann & Mosbech 2011). A survey 

in August 2016 showed that around 30 pairs were breeding on Paattorfiarsuk and 

around 40 pairs on Manson Island (Orbicon 2016). Since these colonies are close to 

proposed mine areas and the terns feeds close to the shore the Project can potentially 

disturb the breeding terns. This potential issue should therefore be addressed in the 

EIA. 

 

 
Figure 16. Breeding colonies of Arctic tern (red dots). Small red dots (near Moriusaq) mark colonies with 
less than 100 breeding pairs. Modified from Boertmann & Mosbech (2011). 

 

Puffin. This auk occurs in much smaller numbers than Little auk and the murres. It 

places its nest concealed in cracks and caves or below boulders and feed on fish and 

large zooplankton. The breeding site closest to the Study area is on Saunders Island 

where a small colony with less than 25 pairs is found (Boertmann & Mosbech 2011). 

No significant conflict with proposed mine activities are anticipated. 
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11. THE ENVIRONMENTAL IMPACT ISSUES OF CONCERN 

Based on the project brief, the information presented in the previous chapters the sub-

jects identified to merit attention in the Environmental Impact Assessment (EIA) are 

summarized in Table 2. The table includes issues that will be dealt with in the risk 

assessment (mainly oil spills) which will be part of the EIA.  

 
Table 2. Issues identified to be addressed in the EIA and the associated Risk Assessment. 
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Construction Building of mine facilities (on 

land) 
X X    X   X 

Shipping X X      X1  

Operation Dry mining  X X    X   X 

Wet mining (off-shore dredg-

ing) 
X X      X X 

Ship loading facility    X    X  

Deposition of beach sands 

and salt water 
   X X     

Shipping X X      X1  

Wastewater    X      

Discharge of salt water used 

in beneficiation plant 
   X      

Closure and 

post-closure 

Dismantling and removal of 

mine facilities 
X X       X 

Shipping X X      X1  

           

Risk           

assessment                    

Shipping (oil spill)    X      

Accidental oil spill during 

unloading from ship 
   X X     

Fuel tank rupture or leak on 

land 
    X    3 

                                                      
1 Including potential introduction of invasive non-indigenous species with ballast water 
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PART II – TERMS OF REFERENCE FOR EIA 

 

Part II specifies the proposed content of the EIA for the project. A preliminary Table of 

Content for the EIA with the topics to be addressed is found in Annex I of this report. 

The proposed environmental issues to be discussed in the EIA are the ones listed in 

Table 2.  

 

In order to prepare the EIA in accordance with the proposed Table of Content, addi-

tional information is needed for a number of subjects. For example must a study be 

carried out that assess if the extraction of black sand from the sea floor will pollute the 

sea water. It must also be determined to what extent the project will disturb birds and 

animals in and near the proposed mine area. 

 

The specific studies which are proposed to be carried out in order to provide the in-

formation needed to assess the environmental impact of the project are listed below. It 

should be noted, that in some cases it is suggested to rely on existing information. 

This is when good information is already available or the environmental impact is 

judged to be very small and local. 

 

 

 
12. PROPOSED ADDITIONAL IMPACT ASSESSMENT STUDIES 

 

12.1 Chemical Background Concentrations 

 

The Greenland authorities require marine, terrestrial and freshwater samples collected 

from the planned mining area and a reference area to determine the chemical back-

ground concentrations before mine operations commence. The data then provides 

reference information for future monitoring during mine operation. 

 

Sampling has been carried out in August 2016 and 2017 with further sampling taking 

place in August 2018. 

 

The sampling includes sea-weed and fish, freshwater water and sediment and soil, 

plants and lichens. The sampling takes place according to a protocol developed by 

Danish Centre for Environment and Energy (DCE) for the EAMRA (protocol for collec-

tion of environmental samples to the DCE Arctic sample Bank, Version 3.  8. Novem-

ber 2012). 
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12.2 Study of sea birds 

 

Two types of potential conflicts with sea birds are identified: 

 

1. Potential disturbance of birds from shipping to and from the mine area. As 

shown in Chapter 10, comprehensive and up to date information are already 

available concerning all seabird species which potentially can be disturbed by 

shipping. It is therefore proposed not to carry out specific studies on this.  

 

2. Potential disturbance of sea birds due to mine activities close to the shore. To 

assess the potential conflicts between the planned mine operations and the 

breeding colonies of Arctic tern and Common Eider on the islands of the 

Study area a study was carried out in August 2016. The purpose was to com-

pile new data on the status of the colonies and to develop mitigating 

measures (if needed).  

 

 

12.3 Study of food resources for wintering walruses and feeding Common 

eiders with ducklings 

 

The scoping identified removal of food resources important to walruses which over 

winter along the coast of the Study area a potentially important issue. Therefore sam-

ples of macro benthos were collected from 15 stations along the coast of the Study 

area in August 2016 to determine distribution, abundance and biomass of bivalves 

important to walruses. Additional sampling took place in August 2017. These data will 

provide important up-to-date background data for the EIA. 

 

Sampling to quantify important benthos components at shallow depths (0.5-2.0 m) for 

feeding Common eiders with ducklings will also be carried out. 

 

 

12.4 Aerial survey of marine mammals in the Study area 

 

The proposed mining operations are planned to take place from late June to early 

October. Although existing information suggests that no conflicts with marine mam-

mals (in particular walruses, narwhales and belugas) are expected during most of this 

period conflicts cannot be completely ruled out during the start and end of this period. 

Therefore, four aerial surveys of marine mammals were carried out in June 2017 with 

further surveys in June 2018. In addition four aerial surveys will be made between late 

September and mid-October 2017 and 2018. A representative from Qaanaaq will as-

sist with the recording of marine mammals. This will provide specific and up-to-data 

information from the two periods of the year where migrating marine mammals could 

potential be disturbed by the proposed mining activities. 
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12.5 Above and under water noise impact 

 

During the construction and operation phases noise impacts will mainly arise from the 

operation of construction equipment, bulldozers, excavators and ship transportation. 

Even under worst case conditions when all potential sources are generating noise this 

will have no impact on people (other than the mine staff) due to the distance to the 

nearest settlement (40 km). No noise sensitive land animals are known from the pro-

posed mine area. 

 

Ship transport to the mine area and noise from a ship based beneficiation plant has 

the potential to displace marine mammals in particular narwhales and walruses (while 

seals display considerable tolerance to underwater noise).  

 

It is considered that good data are already available concerning the occurrence of 

noise-vulnerable marine mammal in the eastern NOW including the Study area and 

the planned shipping route. Also these marine species respond to shipping noise is 

relatively well documented. A specific noise study is therefore not required. Instead 

the potential above and under water noise impact from the offshore dredging, the 

floating beneficiation plant and shipping will be calculated and discussed in detail in 

the EIA based on existing data. 

 

 

12.6 Air quality including dust 

 

During the operation phase, mining activities will generate emissions that can poten-

tially impact the environment (and human health). These emissions include airborne 

particulates (dust) and particles that settle on the ground. The key emission sources 

are expected to diesel combustion in mobile sources (such as bulldozers, excavators 

and off shore dredges) and stationary sources for power generation. Other potential 

dust sources comes from the handling of the heavy mineral concentrate during pro-

duction and storage. 

 

Due to the small size of the project and the proposed mine activities emissions from 

fuel consumption are believed to be limited and with no significant impact on the envi-

ronment. It is therefore proposed that the air quality assessment part of the EIA will 

comprise (1) a greenhouse gases emissions estimate, and (2) a brief discussion of 

potential black carbon emissions. These assessments will be based on estimated 

consumption data provided by Dundas Titanium. 

 

The potential pollution from dust generated during the handling and storage of the 

heavy mineral concentrate will be discussed and assessed in the EIA. 
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12.7 Characterisation of salt water planned to be discharged from the bene-

ficiation plant 

 

The salt water used at the beneficiation plant to separate the heavy mineral concen-

trates from the beach sand can potentially be enriched in metals during the process. 

 

A characterization of the quality of this water is therefore needed in order to assess 

the potential impact on the marine environment since it is planned to discharge this 

water to the ocean. This characterization includes metals, particles (for validation of 

particle distribution modelling), pH and conductivity. Dundas Titanium will provide such 

data for the EIA. 

 

 

12.8 Deposition of beach sands 

 

It is the plan that slurry consisting of a mixture of beach sands (the material left after 

the heavy black sands are extracted) and salt water will be returned to the beach to 

back fill the areas mined, or to the ocean floor.  

 

To determine the potential impact of this planned deposition data will be compiled on 

the grain size of the sands/sediment and the chemical composition of the salt water. 

Dundas Titanium will provide these data for the EIA. 

 

In addition, the dispersal of fine sand and silt from dredging and material processing 

will be modelled to determine the potential impact on marine flora and fauna. This 

information is also important to assess the environmental impact of beach sands back-

fills. 

 

 

12.9 Local use 

 

According to the Greenlandic guidelines an EIA for a mine project should include a 

description of the local use of the planned mining area. Since Moriusaq was aban-

doned in 2010 the nearest permanent settlement is Qaanaaq (the US base at Thule is 

closer but is not considered in this context).  

 

Compilation of information on local use and the importance of hunting and fishing to 

people in Qaanaaq took place in late-February 2017 where interviews with relevant 

persons in Qaanaaq were carried out. The data will subsequently feed into the Local 

Use chapter of the EIA. 
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12.10 Hydrology and water balance 

 

Small amounts of freshwater will be used for cleaning and drinking. This water will be 

sourced from a local stream, most likely the stream close to Moriusaq that previously 

provided freshwater for the settlement.  

 

The impact on the water balance due to the project activities will be assessed on the 

basis of existing data and supplemented by data collected during the baseline study in 

August 2016 and 2017. 

 

 

 

12.11 Archaeology and Cultural Heritage 

 

It will be discussed with Greenland National Museum if an archaeological survey is 

considered necessary to compile data to assess if sites of archaeological interest 

would be affected by the exploration activities or if such an assessment can be made 

on the basis of existing knowledge. 

 

 
Table 2. Summary table of studies to be carried out to provide data for the Environmental Impact Assess-
ment  

Activity Purpose Period 

Compilation of data on local use 

in Study area 

 

Compile information on local use and 

the importance of hunting and fishing to 

people in Qaanaaq  

Late-February 

2017 

Four aerial surveys of marine 

mammals in Study area in 

spring 

To determine distribution and abun-

dance of marine mammals in the Study 

area during spring migration 

June 2017 and 

2018 

Collection of marine, freshwater 

and terrestrial samples to de-

termine chemical background 

concentrations 

Provide data on chemical background 

concentrations 

August 2017 

and 2018 

Mapping of plant communities in 

planned terrestrial mining areas 

and transport corridors and in 

areas with potential coast ero-

sion  

To identify areas of botanical concern August 2017 

Additional macro benthos sam-

pling in proposed offshore min-

ing area 

To compile addition information on 

species distribution, abundance and 

biomass of benthos important to over-

wintering walruses and eider ducks 

with ducklings 

August 2017 

 

Collection of sea floor sediment To provide data for the particle disper- August 2017 
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samples  sal modelling (due to the planned 

dredging and discharge of sand) 

Four aerial surveys of marine 

mammals in Study area in au-

tumn 

To determine distribution and abun-

dance of marine mammals in the Study 

area during autumn migration  

September - 

October 2017 

& 2018 

Modelling of dispersal of sand 

and silt from planned dredging 

and marine sand deposition 

To provide data to assess the potential 

impact on marine flora and fauna 

2017 

Chemical characterisation of  

beach sands and process water 

planned to be discharged to the 

sea 

To provide information to determine 

potential impact on marine flora and 

fauna 

2017 
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14. ANNEX I 

 

PROPOSAL FOR A TABLE OF CONTENTS FOR THE EIA REPORT 

 

 

1. Non-technical summary and conclusions 

 

2. Introduction 

2.1 The Pituffik Titanium Project 

2.2 Project setting 

2.3 Description of the mine company 

 

3. Administrative and legislative framework affecting the project 

3.1 Introduction 

3.2 Greenlandic legislation 

3.3 The Mineral Resource Act 

3.4 International obligations 

3.5 Shipping regulations 

 

4. The EIA process 

4.1 The purpose of the Environmental Impact Assessment 

4.2 The Greenlandic procedure for preparing an EIA for mineral exploitation 

4.3 Environmental baseline sampling 

4.4 Environmental studies 

 

5. Project description 

5.1 Introduction 

5.2 Mining design (production size and schedule) 

5.3 Mine Site Infrastructure (mine workshop, processing facility, accommo-

dations, port facility, power generation)  

5.4 Management of excess material (beach sand) 

5.5 Management of wastewater from production (discharge to environ-

ment) 

5.6 Water use (including discharges to the environment) 

5.7 Waste management (solid waste, wastewater) 

5.8 Alternatives considered (processing alternatives, location of mine facili-

ties, alternatives for tailings deposition, alternative port locations etc.) 

 

 

6. Existing Environment 

6.1 Topography 

6.2 Geology 

6.3 Climate (temperature, precipitation, wind) 

6.4 Air quality 
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6.5 Fresh water resources (streams and lakes) 

6.6 Marine waters (polynya, sea ice) 

6.7 Terrestrial vegetation 

6.8 Terrestrial fauna (mammals and birds) 

6.9 Freshwater fauna (fish) 

6.10 Marine flora and fauna (sea weed, mammals, birds, fish, benthos)  

6.11 Threatened species 

6.12 Protected areas 

6.13 Socio and economic setting (local use, archaeological and cultural her-

itage) 

 

 

7. Impact Assessment Methodology 

 

8. Impact and Mitigation in the Construction Phase 

8.1 Physical environment (land scraping, erosion of coastline, noise, light) 

8.2 Atmospheric Setting (dust and air emissions, greenhouse gas emis-

sions) 

8.3 Water Environment (hydrological changes of rivers, freshwater quality) 

8.4 Living Environment (disturbance of terrestrial, marine and freshwater 

organisms, loss of habitat) 

8.5 Contamination of environment (domestic and industrial waste, oil) 

8.6 Introduction of invasive non-indigenous species with ballast water 

8.7 Land use and cultural heritage (hindrance of traditional use, disturb-

ance of heritage sites) 

 

9 Impact and Mitigation of Operational Phase 

9.1 Physical Environment (landscape alterations, erosion of coastline due 

to mining, noise, light and vibrations) 

9.2 Atmospheric Setting (dust and air emissions, greenhouse gas emis-

sions) 

9.3 Water Environment (contamination of freshwater and marine waters) 

9.4 Living Environment (disturbance of terrestrial and marine mammals and 

birds, benthos, fish from project activities including shipping load com-

pared to existing shipping and noise from floating beneficiation plant 

and other ships) 

9.5 Contamination of environment (domestic and industrial waste, oil) 

9.6 Introduction of invasive non-indigenous species with ballast water 

9.7 Land use and cultural heritage (hindrance of traditional use, disturb-

ance of heritage sites) 

 

 

10. Environmental Risk Assessment 

10.1 Potential accidents associated with mining (onshore and off shore) 
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10.2 Spill of oil and chemicals (including a contingency plan for marine and 

terrestrial oil spill) 

10.3 Accidents during shipping 

10.4 Unloading from ships 

10.5 Fuel storage tank rupture and leaks 

 

 

11. References 

 

 

Appendix 1 Conceptual Environmental Management Plan 

 

Appendix 2 Conceptual Closure Plan 

 

Appendix 3 Conceptual Monitoring Plan 
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1. INTRODUCTION 

 

Dundas Titanium A/S is currently assessing the possibilities to explore a titanium rich 

black sand deposit on the south coast of Steensby Land near Pituffik in North Green-

land. This includes excavating black sand off the coast at depth to around 10 m. The 

mining activities are planned to take place from late June to early October.  

 

Although existing information suggests no conflicts with marine mammals (such as 

walruses, narwhales and belugas) during most of this period conflicts cannot be com-

pletely ruled out at the start and end of the proposed mining period.  

 

To compile up-to-date data on the timing of occurrence but also densities of walrus, 

bearded seal, beluga and narwhal four aerial surveys will take place in June 2017 and 

2018 and another four surveys between late September and mid-October 2017 and 

2018. 

 

 

 
2. SURVEY METHOD 

Visual aerial line-transect surveys will be conducted along a pre-defined “zig-zag” 

route - see Figure 1. 

 

A Cessna 172 aircraft will be used with observers on each side of the survey plane. 

Target altitude and speed will be 215 m (700 feet) and 165 km/h (90 knots), respec-

tively and the flight route will be tracked using a GPS. 

 

During the surveys the observers will collect data on: 

 

 Sightings: species, group sizes, and characteristics of marine mammals (such 

as whether for example walruses were hauled out on ice or were in the water); 

  

 Declination angles to sightings using Suunto inclinometers; 

  

 Ice coverage and distribution; and  

 

 Sighting condition (sea state and visibility).  
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Figure 1. Target aerial survey route. 

 

The observers will record their observations on dictaphones during the flights. The 

distribution of ice will be drawn on map immediately after each flight. 

 

Flocks of walruses will be photographed in order to get accurate numbers. 

 

Target dates for spring counts are 8, 13, 21 and 27 June. Target dates for the counts 

in autumn are 27 September and 3, 11 and 17 October. 

 

Surveys will only take place on days with good visibility and low sea state.  
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 Latitudes Longitudes Direction 

(degrees) 

Length 

(km) 

Waypoint 1 

 
76,794415° -70,587508° - - 

Waypoint 2 

 
76,669930° -70,481427° 170 14 

Waypoint 3 

 
76,750688° -69,848453° 60 18 

Waypoint 4 

 
76,597465° -69,910687° 185 17 

Waypoint 5 

 
76,700064° -69,344196° 52 18 

Waypoint 6 

 
76,563772° -69,145083° 162 16 

Waypoint 7 

 
76,662193° -68,677650° 47 16 

Waypoint 8 

 
76,573622° -68,393295° 144 12 

Waypoint 9 

 
76,703929° -68,011379° 34 18 

 

 

 
Total length of transects                            129 km 

 

 


