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The activities related to the construction and use of a photovoltaic power plant refer to 
that of an array of solar panels and include design options for the solar park, the construction 
and installation of solar panels in the solar park, civil and foundation works, construction and 
logistics, and the installation and commissioning of the new photovoltaic power plant. 

Finally, the activities described in this GEA refer to the design and establishment of 
lagoons to supply water to the Petrel Base, and include design options, construction, civil works, 
and logistics for water supply to the Base. 

The temporary scope for the Petrel Base renovation begins in the summer of 2023/24, 
with Phase II for Fitting-Out and Services lasting until the end of summer 2028/29 according to 
the following general schedule: 

Preparation phase: Studies 

The objective of this phase is to plan the development of the base, solving implementation 
problems, establishing the different phases, material requirements and execution times. 
Although decisions will be made throughout the base modernisation process, it is during this 
phase that the most crucial decisions will be made, relating to the design parameters to be 
implemented and the capabilities to be developed to meet the needs of the Argentine Antarctic 
Programme. 

Phase I Petrel, permanent base1 

The objective of this phase will be to change the situation of the Petrel Base before the Antarctic 
Treaty community, from a temporary base to a permanent base, assigning a team for 
overwintering. In conjunction with a summer work team, this team should start the renovation 
activities at the base. The objective of this phase responds to the need to maintain the base 
operational throughout the year in order to carry out maintenance and improvement activities. 

Phase II Fitting-out and services 

The objective of this phase is to increase staff accommodation capacity, while ensuring enough 
space for storing the materials and machinery necessary for development of the base. This will 
achieved by starting the construction of a new accommodation building, commissioning the base 
hangar, using the old buildings, removing any unused structures or those currently without a 
purpose, and the environmental correction of the base through the collection, classification, 
storage and withdrawal of the historical remains of the base. 

Phase III Provision of own services 

The objective of this phase is to launch the use of the base as a scientific centre and to use the 
base as a passenger and cargo transfer terminal for the Argentine Antarctic Programme. 

Phase IV Provision of services to third parties 
 
 
 
 
 

1 As part of this preparatory phase, an Initial Environmental Assessment (IEA) was made, available at IEA - Repair 
and Maintenance Works at Petrel Base, Dundee Island. 2021-2022 Summer and Winter Antarctic Campaign. 
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The objective of this phase is to enable use of the base as a transfer terminal for passengers and 
cargo to other Antarctic programmes with the surplus capacities of the base. 

Phase V Consolidation 

This phase will consist of the optimisation of the systems and services provided by the base, 
focused on achieving the greatest efficiency in its operation. During this phase, evaluation of the 
achievements and the possibilities will become more important for improving the base in light of 
the services provided to the Argentine Antarctic Programme and eventually to other 
programmes. Any processes designed to duplicate the means required to achieve greater 
flexibility in the services provided will begin during this phase. 

Alternatives 

When analysing alternatives, the option of not renovating the Petrel Base was considered at the 
beginning of the project, and the alternative of improving the current buildings was also 
considered many times. These alternatives were discarded because in the short term they would 
imply the closure of the Petrel Base, since the services, systems and facilities have no longer 
completed their life cycle. In fact, the alternative of using it as a temporary base was not 
efficient. Different design alternatives were therefore considered for the Base, the type of 
buildings, the type of civil and mechanical engineering solutions for building and operating the 
station and the proposed runways, the different orientations and length of the runway, the 
options for photovoltaic power plants, as well as the logistics for the project and the dismantling 
of the existing station. 

Environmental conditions 

The Petrel Base is located at the northern end of the Antarctic Peninsula, the region with the 
highest activity on the entire continent. Specifically, the Base is located on Dundee Island, and 
within the only ice-free area on the island: Cape Welchness. This sector consists of a triangular 
area covering approximately 2.5 km2. Most of this area has a very flat surface, with a drop of only 
a few metres, especially on its outer edges, which border the sea and are eroded by small 
streams, with the other margins marking the crest of the lateral moraine of the Rosamaría 
glacier. The maximum extent of this flat sector is 1950 m north-east to south-west and 1400 m 
north-west to south-east. The environmental conditions of Cape Welchness, its geographic 
location, the local characteristics of the terrain and the meteorology make it suitable for the 
construction of a runway for various types of aircraft. 

Environmental Impact Assessment 

This draft EIA presents a full Environmental Impact Assessment for the proposed activities. The 
methodology for the impact assessment is based on the Guidelines for Environmental Impact 
Assessment in Antarctica (Resolution 1 [2016]) and follows a four-step analysis that includes: 

1. Identifying the activities and actions involved; 

2. Identifying environmental components that are exposed or at risk; 

3. Identifying the effects of the proposed activities; 

4. Identifying the impacts; 

5. Assessing the significance of the impacts identified; and 
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1 INTRODUCTION 

Since 2002, the Argentine Republic has been considering the need to achieve greater efficiency in 
the activities it carries out in the Antarctic continent, concentrating it on supporting national 
scientific and technological activity and on the ability to provide to other countries any services 
and knowledge necessary to facilitate their Antarctic tasks, when so requested. 

For this reason, the Environmental Management and Tourism Programme of the 
National Antarctic Directorate has prepared this draft Comprehensive Environmental Evaluation 
(CEE) to assess the potential environmental impacts associated with the modernisation of the 
Petrel Base. The project consists of the following elements: renovation of the current base 
buildings, construction of new buildings, construction of an airport area with two runways, 
construction of a photovoltaic power plant and the expansion and use of two lagoons for water 
supply. The proposed activities are necessary because the current buildings, facilities, and 
associated infrastructure at Petrel Base pose numerous environmental risks and their repair is 
not efficient. 

1.1 Petrel Base 

1.1.1 Petrel Base Location 

Petrel Base is located on Cape Welchness, Dundee Island, situated east of the north-eastern tip 
of the Antarctic Peninsula and south of Joinville Island, in the Joinville Archipelago. Dundee Island 
has a circular shape with a maximum extension of 27 km in an E-W direction. Its 450 km2 are 
currently almost totally covered by glaciers that form ice gullies that fall sharply into the sea 
(Figure 1). 

 
Figure 1: General location of the Petrel Base on Dundee Island, in the north of the Antarctic Peninsula. 

 

On the island, one of the few ice-free areas is Cape Welchness, located on the western 
part of the island. This cape consists of a triangular area covering about 2.5 
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km2. On the east it borders the extensive ice cover of the island, from which it is separated by 
the crest of the lateral moraine of the glacier called "Rosamaría" (Figure 2). 

 

Figure 2: Location of Petrel Base on Dundee Island and specifically on Cape Welchness. 
 

Most of Cape Welchness presents a flat surface with a drop of only a few metres, 
especially on its two outer edges that border the sea and are eroded by small rivulets. The extent 
of the ice-free flat sector is about 1500 m in a NE-SW direction, and 1400 m in a NW-SE direction. 
The environmental conditions, geographical location, local characteristics of the relief and 
meteorology indicate that Cape Welchness was an appropriate place for the construction of 
areas to be used by aircraft of different sizes. 

The base facilities were located on rocks 18 metres above sea level, at the foot of the 
Rosamaría glacier in Petrel Cove (the only and relatively small ice-free area on the island, with 
access by sea and by air via air-planes with skis), on Punta bajos in Cape Welchness on Dundee 
Island in the Joinville archipelago (Figure 3). Its geographic coordinates are 63°28’S 56°17’W. 
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Figure 3: Location of the Petrel Base facilities at Cape Welchness. 

Cape Welchness consists of a relatively flat, triangular area covering about 2.5 km2. 
This triangular-shaped plain borders on one side with a high ridge of glacial sediments 
(“moraine”) that runs roughly N-S, parallel to the local edge of the Dundee Island ice field 
(Rosamaría Glacier), and with the sea, with Petrel Cove to the north and the Antarctic Strait to 
the south. In its central part, and bordering the moraine of the Rosamaría glacier, there is a zone 
of homogeneous height that is 5 to 7 metres higher than the lower zone, constituting the so-
called upper platform. 

The lower platform is a flat surface with irregularities of a few metres in height, 
especially on its outer edges that border the sea and are eroded by temporary streams. It has an 
average elevation of 4 metres above sea level, is gently undulating and has an area of 
approximately 1 500 000 m², with a maximum length of 1 900 m in the NE-SW direction (in the 
direction of the observer's line of sight) and 1 400 m in a NW-SE direction. In the SE sector there 
are active temporary streams that have eroded channels that are more than 2 m deep. 

1.1.2 History of the Petrel Base 

The British sailor James Clark Ross had seen it on his Antarctic expedition (1839–1843), but did 
not recognise that it was an island. On 8 January 1893 it was recognised as an island by Captain 
Thomas Robertson, during a whaling expedition from Dundee (Scotland), from where his ship set 
sail along with three other ships. 

At the end of the 1940s, the Cape Welchness area of Dundee Island had been selected 
as a preferred point to install aeronautical infrastructure there given the 
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physical and meteorological conditions of the location. The Petrel Naval Refuge was built there 
during the 1950/51 Antarctic Naval Campaign. From that year onwards, a permanent crew was 
maintained at the base. Used by the Naval Aviation between 1951 and 1966, all the reports 
collected for nearly 15 years endorsed the permanent installation in Dundee of a Naval Air 
Station. The base facilities were located on rocks 18 metres above sea level, in Cape Welchness, 
Punta Bajos at 63º 28’ S and 56º 17’ W, the only and relatively small ice-free surface on the 
island, with access by sea and by air via planes with skis. 

On the north side of Cape Welchness is the best anchorage in the area, Petrel Cove, 
which is well sheltered from the frequent and violent westerly winds. The only drawback of the 
cove is the persistence of ice that closes it off for much of the year. Between the cape and the 
interior glacier of the island there is a high moraine with stony materials and some fossils carried 
by the ice, presumably from somewhere very far off. 

The month of January is usually the most appropriate to operate with ships, aided by 
three beacons: Balbino, Sky (the only one still at the base) and one that indicates Punta Bajos, a 
dangerous sector to navigate due to its shoals and rocks just below the surface of the water. 
During the 1966/67 Antarctic Naval Campaign, the Naval Construction Battalion carried out 
works that resulted in a firm ground runway (gravel-soil), thus improving the existing one and 
making it 850 m long and 40 m wide. Beacons, a metal hangar, an accommodation building, 
communication equipment, antennas, a workshop and other means were also added. 

In December 1966 it was named the "Petrel Naval Detachment"; The new construction 
was inaugurated on 22 February 1967. The base was equipped with different types of aircraft 
(''Beaver'', "Twin Otter”, "Hiller Porter") and carried out tasks of air-naval and naval traffic 
control in the area, carrying out important survey and salvage tasks. 

In August 1971 the base was the starting point for the air rescue of a wounded and a 
sick person from British base Fossil Bluff, located at 71º South latitude, on the east coast of 
Alejandro Island 
I. A Fairchild Pilatus PC-68 aircraft, registration 4-G-1, was deployed for this task. The itinerary 
followed was from Petrel base, passing through Matienzo base, Palmer base, Adelaida base, 
Fossil Bluff base. And from there to the Palmer base - Marambio base, the city of Río Gallegos, 
the city of Buenos Aires, where they were taken to the British Hospital. 

The British government thanked our country for this rescue, which is a little-known 
fact, but it was one more milestone in the history of the rescues carried out by our country on 
the white continent. During the winter of 1974, a fire in the main house forced the evacuation of 
all the staff and the temporary readaptation of a workshop as a home. In February 1978 it 
became a temporary summer base. The studies aimed at reactivation of the base were resumed 
at the beginning of this century, and the decision to advance these studies was made during the 
year 2020. 

Since 2002, the Argentine Republic has been considering the need to achieve greater 
efficiency in the activities it carries out in the Antarctic continent, concentrating it on supporting 
national scientific and technological activity and strengthening its ability to provide to other 
countries any services and knowledge necessary to facilitate their Antarctic tasks, when so 
requested. 

The studies required that the efficiency sought did not demand a greater number of 
ships, aircraft and vehicles than those used up to that moment in the scientific, technical and 
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logistic activities of the Argentine Antarctic programme. Similarly, they should not involve 
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A metallic construction covered with corrugated sheet of about 1150 m2 (25.3 m wide by 45.5 m 
long). It has a concrete floor and two access gates. Its structure is in a good state; although some 
corrugated sheets need to be replaced and the gates need to be entirely repaired or replaced, 
since their bearings and guides are in an advanced state of corrosion. Each gate has eight leaves 
and each leaf is 3 m wide and 6 m high. In recent years, it housed a large amount of waste (which 
has been removed) (Figure 7). 

 

Figure 7: General view of the hangar in 2005. 

 
1.1.4.3 Emergency House 

The building is in very good condition. The electrical, water and gas installations must be 
completed. It has limitations in terms of the sewage system because it is located about 500 m 
from the coast. Capacity for 12 people. It consists of a 6.45 x 9.04 m bedroom, a kitchen and a 
bathroom. Part of the kitchen needs to be finished, as well as part of the bathrooms. 

1.1.4.4 Warehouse I - Facilities Warehouse 

A shed of 27 x 10 m with a ceiling height of 7 m. It is used to store hardware materials and tools 
(Figure 8). 
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1.1.4.5 Warehou

se II 

Figure 8: General view of Warehouse I 

A wooden building of 16 x 10 x 4.3 m (maximum height). It is in good condition. The Base's MB 
Unimog vehicle was kept here. It is the ideal place for installing the incinerator and compactor. 
This building is expected to be maintained throughout the development of the Petrel Base 
renovation project (Figure 9). 

 

Figure 8: General view of Warehouse II 
 

1.1.4.6 Former Power Plant (current secondary power plant) 

It consists of a container that is next to the Main House. Inside is a 2-cylinder 31KVA DEUTZ TYPE 
A2L power generator (UP TO 45 A) – three-phase – 380 Volts/50 Hertz with neutral. This 
generator feeds only the sector with the house. It is in perfect condition and the generator works 
perfectly. Next to this container another shed was made to place another generator set (Figure 
10). 
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Figure 9: General view of the former power plant (emergency power plant). 
 

1.1.4.7 Cold Room 

The cold room building has a size of 3.9 x 8.60 x 4.16 m at its highest point and 
3.44 m at the lowest. Inside it has a cold room in perfect condition, although without a motor (Figure 
11). 

 

Figure 10: General view of the Cold Room. 
 

1.1.4.8 Power Plant (current facilities workshop) 

Building whose interior consists of two premises. One for installation of a generator and another 
a bedroom for the plant personnel on guard. Inside it is installed a DEUTZ BF 6L913 generator 
engine. The auxiliary power plant used to provide electricity to the building group located on the 
upper platform of the sector (all facilities except the Main House) (Figure 12). 
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Figure 11: General view of the Power Plant (in disuse) 

 
1.1.4.9 Port Depot 

Depot located near the coast and which has been used to store boats and other materials associated 
with activities carried out in the marine area (Figure 13). 

 

 

 
1.1.4.10 Cisterns (unused) 

Figure 12: general view of the Port Depot. 

The base has only 2 cisterns, of 30 000 litres each. They are out of service and must be removed. 
For this reason, during these last Antarctic campaigns, all the fuel used for electricity generation 
was transported in 200-litre drums (Figure 14). 
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Figure 14: Location of the runways the Base used to have. 

 
Figure 13: General view of the Fuel Cisterns, currently not in use. 

 

1.1.4.11 Runway 

Three aircraft runways were built, designed and built in the mid-1960s at Petrel Base. It was 
precisely in the month and year that the base opened that one of the runways was used by a 
Beaver brand aircraft (4-G-1). For decades, and to this day, none of the runways is in use. 
Therefore, due to the action of natural agents (meteorological, edaphic and glaciological), it can 
no longer be said that they continue to operate as such. One of the main agents that have caused 
this effect are the various rivulets that cross them, and today they could not even be used as 
emergency runways. Alternatively, small planes such as Twin Otters can land on the Rosamaría 
glacier, although some summers the glacier may not be operational due to glaciological/climatic 
reasons, as happened this summer. Finally, the station has a heliport near the current main 
house that is in good condition (Figure 15). 

 

1.2 Need for remodelling the Petrel Base 

The Argentine Antarctic Programme has maintained an uninterrupted presence in Antarctica for 
118 years, focusing on scientific activity and, since 1959, supporting and strengthening the 
Antarctic Treaty as an original signatory country. This presence was accompanied over the years 
by a logistical development adapted to the objectives and needs of each 
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moment. Thus, a network of permanent scientific stations, summer stations and refuges was 
configured which, with the logistical support of various means of transport, allowed carrying out 
our country's activities in Antarctica. 

Over the course of the decades, some of the bases and shelters changed their 
configurations. Some of the permanent bases changed to summer bases and vice versa, while 
others were permanently or temporarily deactivated. To date, Argentina has 6 permanent 
stations and 7 summer season stations in Antarctica. In this context, the challenges of the 21st 
century have driven new revisions both within the national programmes and in the debates held 
in the different forums of the Antarctic Treaty. 

Thus, the process carried out in 2014 by SCAR, Horizon Scan, allowed Antarctic 
researchers of different nationalities to explore what the critical research questions for the next 
decade and beyond would be, in recognition of the growing importance of Antarctic science and 
research in global debates. For its part, in 2015, the project ANTARCTIC ROADMAP CHALLENGES 
(ARC), led by the Council of Managers of National Antarctic Programs (COMNAP), was the next 
step. Recognising that Antarctic logistics requirements are complex and challenging, the ARC 
project allowed the science support community to discuss all critical questions identified by 
Horizon Scan and think about the many aspects of logistics support, including infrastructure, 
technology and energy requirements. 

These works, in which our researchers and logisticians actively participated, 
contributed to the internal debates of the Argentine Antarctic Programme, which had already 
entered the 21st century with a broad logistical deployment, but one which had to be rethought 
in light of the new challenges and in search of greater efficiency. The current need for logistical 
support of Argentine scientific activity and the growing international cooperation, encouraged by 
the good ties between the national programmes and the incorporation of new members of the 
Antarctic Treaty, were determining factors when evaluating whether the logistical capacities of 
the existing infrastructure required adaptation. Today, the provision of logistics capacities for 
essential and extraordinary services and the availability of supporting infrastructure are required 
to provide access to the region. 

This framework included debates that had begun at least 15 years ago, in relation to 
the situation of Petrel Base, located on Dundee Island and which suffered a major fire in the 
1970s, which is why it ceased to function permanently, operating since then only as a summer 
base, but without activities other than a minimal maintenance of the remaining infrastructure. In 
a joint interministerial effort, there was an assessment regarding reconditioning of the Petrel 
station to provide it with capacities that give it a role as a logistics centre that can be used 
throughout the year to support the scientific activities of our National Antarctic Programme. 

The potential to once again harbour an operational airstrip that allows the direct 
combination of air and sea transport in a coastal area was evaluated, resulting in great interest to 
improve the logistics capabilities and provide more and better logistics support to science within 
the framework of the challenges of the 21st century. 

Considering that there are vast regions of Antarctica that remain virtually unexplored, 
a more effective use of existing facilities, rather than the expansion of infrastructure at other 
sites, was evaluated as a way to increase scientific 
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performance. The ability for rapid deployment of teams of scientists to rapidly changing regions 
to collect baseline observations was also considered a priority. 

For its part, the recovery of the icebreaker ARA Almirante Irizar (RHAI) and the 
acquisition of new ships (small despatch vessels) in 2015 were also determining factors in the 
decision. Having recovered these capabilities, the modernisation of Petrel Base will create a 
synergy that will enhance logistical support for science in a scheme that results in positive 
savings. A facility of these characteristics will serve as a point of support not only for the 
development of Argentine Antarctic activity, including the exercise of the SAR (search and 
rescue) responsibilities of our country, but also to support the activities of other national 
programmes. 

Likewise, the remodelled Petrel Station will facilitate the connection between the 
Antarctic continent and South America, especially with the city of Ushuaia in Tierra del Fuego, 
one of the “gateways" to Antarctica. This Argentine city that offers logistic, scientific, academic 
and tourist services can now be combined with a centre located in Antarctica with joint port and 
airport operational capacities, which will expand the possibilities for the development of science 
on the white continent, an essential objective of the Argentine Antarctic Programme. 

The evaluation of the base modernisation not only considered the possibility of 
expanding and providing flexibility in the transfer capacity of scientific groups, but also 
considered that it was essential to provide the same base with new scientific infrastructure 
capacities, thus planning the construction of a 462 m2 laboratory with capacity to house 8 (eight) 
laboratories. Both this laboratory and the expanded logistical capabilities to reach new places on 
the Antarctic continent will broaden the horizon of multidisciplinary research and international 
cooperation that our country can sustain. 

Fully in line with the discussions in the Antarctic Treaty forums, continued and 
enhanced cooperation remains a high priority for our country, recognising that no country has 
the means to simultaneously pursue all aspects of top-priority Antarctic science. Parties are 
required to work together to achieve Antarctic scientific goals and priorities. 

In conclusion, this project expects to achieve the provision of greater access 
throughout the region and throughout the year and the availability of logistics and infrastructure 
that enables researchers to do their best work where it is needed. In this way, we expect to 
contribute to increase the chances of success and meet the scientific priorities of our country and 
the Antarctic community, in an efficient and cost-efficient manner. Finally, all these new logistical 
capacities may be made available to other National Antarctic Programmes in order to strengthen 
international scientific cooperation, one of the essential pillars of the Antarctic Treaty System. 

Also, the northern part of the Antarctic Peninsula (AP) is one of the places most 
affected by climate change in the world (Chown et al, 2022; Turner et al. 2009). This area, which 
is undergoing processes of great change, is the area where the Argentine Antarctic Programme 
has its largest concentration of scientific stations and, therefore, where it has the largest 
deployment of scientists and projects throughout the year, especially in summer. 
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Renovation of the Petrel Base is also necessary for two other reasons, in addition to 
those previously stated in relation to the Argentine Antarctic Programme. On the one hand, the 
current situation of the Petrel Base – due to its non-regular use – raises, on the one hand, the 
need to attend to the emergencies that arise from the environmental aspects and impacts 
associated with this condition. The state of the facilities exposes the natural values of the island 
to risks associated with the waste and fuel management, among others. These conditions initially 
raised the need for its general repair and the general removal of historical residues stored 
therein. At a later stage, there was an evaluation of the convenience of taking this opportunity to 
redesign the Antarctic logistics system of our country, with the aim of centralising operations of 
this nature and the support for science and solving some inconveniences that have been 
occurring in recent years. 

The other condition underlying the need to renovate Petrel Base is that since the 
runway was created on Marambio Island in 1969, the airborne entry point for the Argentine 
Antarctic Programme has been Marambio Base. But in recent decades, especially in recent years, 
the impacts of climate change observed in the permafrost of Marambio Island have made the 
Marambio runway difficult or impossible to operate on a large number of days, especially in the 
summer months, which is when the most air activity takes place. This trend has been observed 
with increasing frequency and has led to the need to reinstate the runway at Petrel Base in order 
to avoid losing that much-needed logistical capacity for Argentina to carry out its research 
projects and programs in the region (see alternatives section). 

1.2.1.1 Buildings 

1.2.1.1.1 Main House 

Most sectors of this building have their original bases made up of individual foundation footings, 
columns and beam underpinning, on which rests a wooden structure with wood siding on the 
outside and hardboard inside the house. The insulating material used can be seen to be 
styrofoam (due to hardboard deterioration). The floor of the accommodation is made of wood 
and the outside roof is made of sheet metal and the ceilings inside of hardboard. 

Due to the fact that the construction foundation was laid on active permafrost (soil not 
suitable for the foundation of structures), some footings have suffered differential settlement. 
Cracks caused by this cause can be observed. As a solution to these settlements, gabions have 
been used to reduce the lateral movement of the soil, and in the places where the footing 
separated from the ground, erroneous solutions were chosen of building footings and pupils 
between supports, thereby causing a change of moments in the beam leading to cracking 
(flexural failure in its fractionated portion). 

Currently, concrete exposed to the elements shows the destruction of the outer layers 
caused by freezing, leaving the reinforcement steel exposed with its resulting corrosion. 
Although efflorescences have not been detected, it is possible that these detachments are 
aggravated by the use of poorly washed aggregates from the area in the preparation of the 
concrete. The presence of rust stains on columns and beams indicate that the reinforcement 
coatings were not made as required. 

The sanitary installation is precarious, and its distribution can be appreciated in the 
Sanitary and Gas Installation Plan in the Main House. It is important to note that there are 
significant limitations in the supply of drinking water, since the area does not have a 
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water supply (reservoir, lagoon, etc.), nor reverse osmosis desalinators that allow water to be 
supplied from the sea. 

The house does not have central heating. The dining room has a wood-burning stove. 
The rest of the heating is achieved with electric oil radiators and portable kerosene stoves (these 
elements increase the probability of fires and the accumulation of toxic gases). The base was 
partially conditioned in the years in which it was operated as a temporary base. At present, tasks 
continue to be carried out in the electrical, gas, water, sewage and insulation systems for optimal 
functioning of the house. 

Except for the aforementioned tasks, no large infrastructure works were carried out on 
it. Since it is expected to be removed and it is located in the place that will be the head of the 
runway that is planned to be built. For this reason, the current house should only be maintained 
until the new house is built, without carrying out large infrastructure works on it. 

1.2.1.1.2 Hangar 

Structure built on hard stratified sedimentary rocks. It is estimated, from what can be seen, that 
it is founded on a 0.5 m thick continuous footing, on which rests a very robust structure of steel 
profiles and galvanised sheet metal enclosure. The structure can be seen in the Hangar Structure 
Plan. It is made up of a ridgebeam, fixed-end frames with increased cross sections to reduce 
buckling due to dents with their respective stiffeners, purlins and bracing. 

The floor is made up of concrete slabs, the covered area is 1150 m2 (25.3 m wide by 
45.5 m long). It has two access gates with the same characteristics, 18.03 m wide by 6.6 m high, 
each made up of eight leaves that slide on steel rails. An access door made of smooth steel plate 
is located on one of said leaves of each gate. Inside there are two masonry premises made of 
unplastered cement blocks that serve as offices and depots. Due to the stored rubbish, it has not 
been possible to take the exact dimensions of these, but they seem to cover a surface of 
approximately 30 m2. 

The sheets and the structure were joined using J clamps, of different metallic material, 
without the corresponding insulation. This has caused the effect of a galvanic cell between the 
galvanised sheet and the aforementioned clamps, due to the different electronegativity of the 
metals used, with the consequent corrosion of said sheets in the joint areas, some these even 
showing cuts along the joint line. 

Although no type of maintenance has been carried out for a long time, the structure is 
in an acceptable state of conservation, with some minor repairs due. Due to the lack of 
maintenance on the gates, the accumulation of rust on the rails and bearings makes it difficult 
for them to slide normally. On the other hand, the sheets show structural deterioration. 
Currently, this construction has neither electrical, gas, nor sanitary installations. 

There was waste inside that has been gradually removed. It had sectors inside with a 
foot of ice as a result of leaks in the ceiling. In 2015, work began to remove the waste stored 
inside the hangar. Finally, during the 2022/2023 campaign, the following actions were carried out 
(Figure 16): 
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1.2.1.1.8 Power Plant (current facilities workshop) 

Structure built on transported moraine material, near the Main House. The covered area of this 
building is 44.39 m2. It consists of three premises (see Power Plant Plan): Power plant, workshop 
and an unheated entrance hall. The plant is founded on a stand, on top of which rests a wooden 
structure with wood cladding and an interior hardboard lining with styrofoam insulation. The 
unheated entrance hall is founded on individual footings that support a precarious wooden 
propping, upon which rests a wooden structure with wood cladding on the outside and 
hardboard lining on the inside, with styrofoam insulation. 

The workshop is a wooden structure with wood cladding on the outside and hardboard 
lining on the inside with a styrofoam insulation, whose foundation is entirely propped up. The 
floor in these premises is made of wood. The roof of the entire building is made of sheet metal 
and a wooden structure. The concrete exposed to the elements is in the same condition as in the 
rest of the buildings. Like the Main House, because it was founded on soil that is unsuitable for 
this purpose, the entire structure of footings, columns and beam underpinnings has had to be 
propped up. 

The building is not currently functioning as a power plant. It is used as a facilities 
workshop. The electrical system has been renewed, the roof repaired and the leaks sealed to 
facilitate its use. It is expected to be removed once the new base workshops are built. 

1.2.1.1.9 Port Depot 

It has been in the same condition for many years. Structure built on transported moraine 
material. The covered area of this construction is 13.44 m2 (4.2 m of façade and 3.2 m deep). It is 
founded on a stand, on which rests a wooden structure with wooden lining outside and inside 
with no insulation. The roof of the building is made of smooth sheet metal and a wooden 
structure. It lacks any kind of facility. It is in good condition. 

It is proposed to be recycled and used until it must be demolished, since it is located in 
the area at the head of the main runway. 

1.2.1.1.10 Cisterns 

At the base, fuels are only stored in 200-litre metal drums. Fuel management was the 
responsibility a petty officer, the Base Manager and Chief. There are two cisterns close to the 
antenna field, with a capacity to store 20,000 litres each, but they are out of service. There are 
obvious signs of high corrosion and their visible disconnection with any building confirm their 
disuse. Likewise, it is worth noting that they are empty and in their vicinity there were no spills 
nor odours implying the presence of fuel (Figure 18). 
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Figure 17: Current status of the tanks at Petrel Base. 

 
1.2.1.1.11 Conclusions on the general condition of the buildings2 

The general condition of the buildings can be summarised in the following table 1: 
Table 1: General condition of the buildings currently located at Petrel Base. 

 

Buildings Structure 
Electrical 
installation 

Sanitary 
installation 

Gas 
installation 

Condition of 
heating 
system 

 
 

Main House 

Bad Fair Bad Good 
Insufficient 
and 
dangerous 

Demolish and build in the airport facilities sector. It will have to be used as the 
workshop residence during construction of the new Main House. 

 
Hangar 

Good Nonexistent Nonexistent Nonexistent Nonexistent 

Recycle and rehabilitate for use 

 
Emergency 
House 

Bad 
Not 
connected 

Nonexistent Nonexistent Nonexistent 

Demolish and rebuild a new one with sufficient capacity for the entire base crew. The 
current capacity is insufficient. 

 
Warehouse 1 

Good Nonexistent Nonexistent Nonexistent Nonexistent 

Recycle and use 

Warehouse 2 Good Nonexistent Nonexistent Nonexistent Nonexistent 
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2 Based on the 2006 Petrel Base Technical Report – Evaluation of the feasibility of expanding and modernising the PETREL 
Antarctic base, commissioned by the National Antarctic Directorate. 
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of iron pipes, concrete pipes, caterpillar tracks and other artefacts. Reality indicates that many of 
these, having been out in the open for a long time, are contaminating the soil as a result of their 
high levels of corrosion (Table 2, Figures 19 and 20). 

 

Figure 18: Sketch with the location of the sites with historical residues in the Base area. 
 

Table 2: Sites with historical residues present in the Base area. 
 

Historical waste 
deposit RH1 

SE coastal sector of the base: Here is one of the accumulations of 
historical waste. In it, you can see two mechanical motors, an 
electric motor, a winch, pieces of iron, steel cables and other 
structures from past activities (RH1). State of 21-22 Antarctic 
Summer Campaign 
This sector has less amount of waste, at least in sight. There 
are several half-buried items on the coast. During our stay, 
we moved some of these away from the shoreline since fauna 
uses this space, and animals were frequently observed lying 
on the 
waste. 

 

 

Historical waste 
deposit RH2 

At the foot of the beacon located in Punta Bajos there is a 
significant amount of materials such as pipes, remains of drums, 
steel slings, remains of wood, wires and other structures (RH2). 
State of 21-22 Antarctic Summer Campaign 
Currently the Punta Bajos beacon is fallen. In itself, the 
sector has less waste than detailed in the previous report, 
with remains of the beacon, cables, wires and steel slings 
being observed. 

 

Historical waste 
deposit RH3 

Between the hangar and the food storage there are more remains 
of inert waste, represented by iron pipes, concrete pipes, 
caterpillars and other artefacts. 
There is also a group of remains of concrete sewer pipes stored 
in wooden boxes, which can be reused in a concrete stall 
without having to be taken away (RH3). 
State of 21-22 Antarctic Summer Campaign 
Same conditions as those detailed in the report of the 14-15 
Antarctic Summer Campaign. 
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Historical waste 
deposit RH4 

Scouring the terrain, we detected what was apparently the head 
of an alternative runway, around 30 m2 of soil contaminated with 
hydrocarbons (pitch). Its origin, according to our analysis, could 
be a residual product after having burned it in the open years 
ago, to mark the direction of the secondary runway (RH4). 
State of 21-22 Antarctic Summer Campaign 
The contamination marks have not been found. 

 
Historical waste 
deposit RH5 

According to what has already been described in the waste 
section, inside the hangar there are large amounts of historical 
waste already stowed to be taken away (RH5). 
State of 21-22 Antarctic Summer Campaign 
Same conditions as those detailed in the report of the 14-
15 Antarctic Summer Campaign. 

 

 
Historic waste 
deposit RH6 

In the vicinity of the Ski Beacon, towards the NNE sector of the 
main house: a historical residual deposit has been detected on 
the moraine located in this sector. Here there are visible remains 
of wood, plastic, rubber, glass, metal, ceramic, etc. (RH6) 
State of 21-22 Antarctic Summer Campaign 
Same conditions as those detailed in the report of the 14-15 
Antarctic Summer Campaign. 

 

Historic waste 
deposit RH7 

Passing the moraine, in a straight line to the main house, another 
centre has been detected with buried and semi-buried historical 
residues (RH7). 
State of 21-22 Antarctic Summer Campaign 
Same conditions as those detailed in the report of the 14-15 
Antarctic Summer Campaign. 

 

 

Also noteworthy as a negative environmental aspect, in general, is the presence of small residues 
from past activities in the surroundings of all the base facilities, as well as along the entire coastal 
sector of the entire point (between 4 and 5 km), as well as in different parts of the base. 

In the vicinity of the Ski Beacon (RH6) , towards the NNE sector of the main house: a 
historical residual deposit has been detected on the moraine located in this sector. Here there 
are visible remains of wood, plastic, rubber, glass, metal, ceramic, etc. Likewise, on the other side 
of the moraine, in a straight line to the main house, another centre has been detected with 
buried and semi-buried historical residues (RH7). The amounts in both these cases cannot be 
specified, but due to the type of waste displayed and the state in which they are found, it is 
presumed that they have been in place for many years. Also, they would not be the only ones, 
since there are places in the vicinity of the moraines that were not covered in detail, although 
when walking you can see these, in some cases, on the surface because they were buried in the 
substrate (Table 2, Figures 19 and 20). 
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increase them, providing greater flexibility in the logistical support provided 
and a better link between our country and Antarctica. 

o Support international cooperation activities with other Antarctic programmes 
with the remaining scientific and logistical capacity. 

o Take advantage of the access facilities of Petrel base for air and naval vessels to 
centralise search, rescue and medical evacuation activities towards the 
American continent. 
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NO
 

 
Figure 20: Comparative general diagram of the Petrel Base renovation project. On the left the arrangement 
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From this date onwards, actions were initiated to reactivate the base in a temporary 
function. The first overwintering was planned for the 2015/2016 campaign, but this could not be 
materialised due to several drawbacks and the base only continued to operate on a temporary 
basis. Since the 2017/2018 campaign, budget adjustments prevented it from opening as a 
temporary base, and it has remained closed to this day. 

The reconversion of the Petrel Joint Antarctic Base into a logistics and scientific node 
implies initially having the necessary facilities for storing construction material, road equipment, 
their spare parts and specific tools. Regardless of the areas defined by operational 
responsibilities, in the design stage all the buildings, facilities and basic services will be 
considered as a whole, avoiding the need for later constructions that would create 
inconveniences to the normal operation of the services and networks of the new base. 

When designing the base we have considered the existing constructions in the 
conditions detailed above and the constructions that need to be built. Figures 22 and 24 illustrate 
the general perspective of the original project6. 

 

Figure 21: Original general design of the new Petrel Base. 

2.1 General Description of Proposed Activities 

The general actions to be carried out at Petrel Base for its renovation are described below, 
including actions for dismantling the old facilities and removal of the historical residues that exist 
therein, as well as the design, construction and total operation of the proposed base, which 
includes the logistics and transportation of materials and equipment, the civil works to be carried 
out, the installation of the systems to be operated, and the commissioning of the new one. The 
project guidelines are based on the readjustment of the existing installation and its adaptation to 
the future operational functions of the base, determining the required infrastructure 

 
 
 

6 See the section on the analysis of alternatives to see the final version after determining the non-feasibility of 
building the quay. 
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Figure 23: General view of the Petrel Base after its reconversion. 

 

2.1.1.1 Facilities Area 

This point covers all the buildings and their basic services that enable operation of the base as 
such and that will be built for its comprehensive renovation. Below is a brief description of each 
building listed in the computer image illustrated in Figure 25: 

 

Figure 24: Base Area component. 
 

The Base Area involves the construction of the following components (Figure 25): 

A – Main House 

B – Food depot 

C – North Reserve Lagoon and South Main Lagoon 

D – Emergency House 
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The laboratory has been projected as an annex to the main house. For this reason, this 
building continues the line of the Accommodation Building, extending it to the north, on the 
edge of the upper platform of Cape Welchness. The building will apply the same construction 
techniques used in the Accommodation Building. The structure will be assembled independently, 
with a foundation of piles and alumna maintaining the levels of the Accommodation Building. 
Given the difference in height from the ground, one more floor will be added below the level of 
the Accommodation Building (Figure 26). 

 

Figure 25: General view of the Laboratory. 
 

The laboratory is projected to have two floors. The upper floor, at the level of the floor 
of the Accommodation Building, to house EIGHT (8) laboratories, and a lower floor for 
accommodation with TWELVE (12) rooms with capacity for TWENTY-FOUR (24) people in total 
and TWO (2) rooms of 36 m2 each. The building will occupy a minimum area of 462 m2, which 
makes a total usable area of 924 m2 (Figure 27). 

 

Figure 26: Relative location of the laboratory 
(yellow) in relation to the main house (red). 
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2.1.3 Photovoltaic Field Area 

Power is essential to enable Base activities such as running motors, heaters and other equipment 
including station and field electric generators, heaters, water and waste systems. Argentina has 
used hydrocarbon-based fossil fuels as the main means of supplying energy in Antarctica. Fuel is 
normally purchased commercially and is subject to fluctuating world market prices. It is 
transported to Antarctica by ship and the burning of fuel is necessary to propel the ship. 
Therefore, reducing fuel use saves operating costs, reduces the potential impact of a fuel spill, 
and reduces the pollutants emitted throughout its life cycle. The integration of renewable 
energies in Base power plants is becoming the alternative adopted to reduce environmental 
impacts, extend autonomy and minimise energy costs. 

In the environmental review of the activities at Base Petrel by the Environmental 
Management and Tourism Programme, the exposure of the island's drainage network due to the 
accumulation of fuels was identified and valued. The fundamental problem mentioned in said 
report is the “great spatial scattering of storage and transfer sites”. Although management 
problems have been minimised since reactivation of the Base, fuel management presents a long 
list of negative environmental aspects and impacts that affect the environmental conditions of 
the area impacted by the Base. 

The management of fuels (SAB diesel, JP-1, gasoline), gas, oils, lubricants and 
antifreeze, involves the movement and storage of large volumes annually, therefore, any 
decrease in this amount represents a minimisation of risks and associated environmental 
impacts. We would like to recall that among the environmental principles set forth in Article 3 of 
the Protocol to the Antarctic Treaty, it is established that "activities in the Antarctic Treaty area 
shall be planned and conducted so as to limit adverse impacts on the Antarctic environment and 
dependent and associated ecosystems”. So too, the Council of Managers of National Antarctic 
Programs (COMNAP, 2005) has established recommendations for fuel supply procedures, as well 
as for contingency plans for oil spills and for the prevention of spills and fuel storage at Antarctic 
Stations and Bases. 

Trying to solve these problems, several countries have intensified their actions related 
to the use of eco-technologies and renewable energies (Boccaletti & Di Felice, 2010; de Christo et 
al, 2016; Olivier, Harms & Esterhuyse, 2008). For this reason, the purpose of the proposed 
activity is to reduce the consumption of fossil fuels by using renewable sources in the generation 
of base energy and in this way also reduce the emissions produced by the combustion of 
Antarctic diesel. Argentina has already begun using renewable energy, especially solar panels, 
with a first experience at Marambio Base. This project at Base Petrel is the continuation of that 
line of work. 

After the analyses carried out by specialists in the field in a pilot study including more 
than three years of measurements at Marambio Base, it can be deduced that the incorporation 
of electric power generation systems using solar panels, with their corresponding alternating 
current inverters at Petrel Base, is an extremely viable and timely option. 
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The solar panels are the REC245PE model by REC PICK ENERGY. The factory guarantees 
a useful life for the panel of 10 years and a stable nominal power for up to 25 years. A total of 
576 panels will be used. The construction of the photovoltaic field will be carried out in two 
stages. 

- Stage I: Will consist of the installation of a first group of TWO HUNDRED (200) panels. It 
will be built during the first year of the project. This construction will make it possible to 
evaluate in situ the power delivered to the electrical grid and the changes and/or 
modifications to be made in the execution of Stage II of this project. 

- Stage II: Will consist of the installation of a second group of THREE HUNDRED AND 
SEVENTY-SIX (376) solar panels, thus completing the projected solar field. This stage will be 
built during the second year of the project. 

The solar panels will be installed on fixed metal structures. Each structure will contain 
TWELVE (12) panels constituting a solar row or table. Each of them will be oriented to the north, 
keeping the panels at an inclination of 63º. SIXTEEN (16) tables will be built in stage I and THIRTY-
TWO (32) tables in stage II. Each solar table will be separated from the one in front by a distance 
of 8 metres to facilitate exposure to the sun and avoid shadows. Laterally, the distance between 
tables will be 5 m, which will facilitate the circulation of vehicles and the formation of snow 
queues. 

Since the generators at the base will be working permanently, the photovoltaic field 
will be connected to the electrical system via inverters. For this reason, the use of a battery bank 
is not foreseen. 3 inverters will be used, each one serving a third of the solar panels, although in 
the first stage a single inverter will be used for the 200 panels. The inverter will be connected to 
the general board of the Power Plant. The inverters will be placed at the back of the field of solar 
panels in a box, whose size will not exceed 2 m3 (2 m wide, 1 deep and 1 m high). 

It is expected that 200 panels will generate 24% of the total energy generated using 
the 120 KVA generators that the base has. This includes the 200 panels to be installed during 
stage I of the project. In stage II, adding 356 solar panels and keeping the same generators, it is 
estimated that 68% of the energy generated will be reached. In stage II it is estimated that, if the 
120 KVA generators are maintained, the 576 panels, during the sunny days in the months of 
November, December, January and February, would be enough to supply energy to the entire 
base (Figure 28). 

Once the 350 KVA generators to be installed during the following stages of the Petrel 
base development project are installed, the annual percentages will become 8 and 23% 
respectively. During the summer months, the 576 panels will only cover 40% of the total energy. 

Each structure will contain 12 panels constituting a solar row or table. Each solar table 
will be separated from the one in front by a distance of 8 metres to facilitate exposure to the sun 
and avoid shadows. Laterally, the distance between tables will be 5 metres, which will facilitate 
the circulation of vehicles and the formation of snow queues. Eventually it could be possible to 
make a deeper arrangement maintaining the distances between the solar tables (Figure 29). 
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Figure 27: General location of the solar panels. 

 

Figure 28: Specific arrangement of the tables with the solar panels. 
 

If we take the maximum electrical generation capacity of the generators and the 
electrical generation capacity of the solar panels during each month of the year on Petrel Base, 
we can infer the energy contribution and the fuel savings of the generators due to their working 
less. In this regard, the estimated fuel savings due to the use of solar panels during stages I and II 
and with different generator powers (at a similar power percentage due to the growth of the 
Base) is as follows (Table 3): 

Table 3: Calculation of fuel savings. 
 

Generator Line 200 panels 576 panels 

 
120 KVA 

Savings (L): 26 010.12 74 909.16 

% of the total 24% 68% 

Equivalent to: 100 drums 262 drums 
 

350 KVA 

Savings (L): 26 537.29 76 427.40 

% of the total 8% 23% 

Equivalent to: 92 drums 267 drums 
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It can be seen that the savings in litres is similar in both types of generators, varying 
only in the percentage of total fuel consumed. 

 

Figure 29: Diagram of the solar panel model to be used. 
 

Each solar panel has a size of 166 x 950 x 38 mm with a total area of 1.65 m2. Likewise, on the 
side with the solar cells it has a 2.8 cm wide frame edge. Considering these measurements, the 
panel has a usable area of 1.50 m2 (Figure 30). 

2.1.4 Airport Area 

2.1.4.1 Runways 

There were three aircraft landing strips at Petrel Base, designed and built in the mid-1960s. It 
was precisely in the month and year of the inauguration of the base, that one of the runways was 
used by a Beaver aircraft (4-G-1). To date, none of the runways has been used for decades. 

The topographic characteristics of Cape Welchness are appropriate for building up to 
two runways, with favourable weather and altimetric conditions for a Hercules C-130 type fixed-
wing aircraft to operate with its better performance and in safe conditions. The C-130 aircraft will 
be the critical aircraft for this aerodrome and therefore the basis for its study and development. 

The direction of both runways, the taxiway and operating platforms for the different 
types of aircraft that will operate in the area were adjusted to the design parameters of the 
International Civil Aviation Organisation (ICAO) and other current regulations for runways located 
in the Antarctic Continent, thus allowing other countries to operate and use derivative services 
such as SAR, cargo and logistics, among others. 

The Main Runway with a projected orientation of 03/21, will reach an approximate 
operational length of 1500 metres, the Auxiliary Runway will have a length of 1200 metres, and a 
direction of 17/35 (Figure 30). Both runways will comply with the international regulatory 
requirements regarding safety spaces at the ends and sides of each runway. They will also be 
built in compliance with the requirements established in the Antarctic Treaty System, related to 
the care and preservation of the environment. 
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The soil of the place is made up, as stated in the "Geocriological-Geotechnical Study for 
the design of airstrips in Cape Welchness" (Developed by the Argentine Antarctic Institute in 
November 2006), of medium and fine gravel, sand, little to no existence of clays and in turn, 
there is presence of dry permafrost at an average depth of 1.40 metres. Likewise, the runway 
layout presents differences in levels of up to 5 metres, therefore requiring levelling prior to the 
layout of the runways (Figure 31). 

 

Figure 30: Location of the runways to be built and the airport area. 

 
The taxiway and the platform for aircraft operation were sized in front of the hangar adopting a 
Twin Otter aircraft as a reference aircraft, which, although not currently operating in the 
Argentine Antarctic Programme, is expected to resume its operation in the medium term. On the 
other hand, this type of aircraft is widely used by other Antarctic programmes, which is why it is 
not ruled out that they could operate at Petrel Base for various reasons (SAR, mechanical 
assistance, fuel supply, air evacuations, etc.). The capacity of this area for the operation of 
medium-sized helicopters such as the MI-171 was also verified. 
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Figure 33: General view with the location of both hangars. 

 
2.1.4.4 JP1 fuel tank and pump 

A JP1 fuel for aircraft storage area will be installed. This platform will be located to the south of 
the Passenger Terminal and relatively close to the taxiway, but maintaining a safe distance. It will 
also be in an area close to two heliports. Cisterns with a storage capacity of 35 000 litres will be 
installed there. All will be connected to one another, with a corresponding supply system for the 
aircraft. This platform will have its spill containment tray. 

The JET-A1 Cistern Park is located within the Petrel Joint Antarctic Base, about 40 m 
SW of the MI Hangar; 170 m south of the cargo terminal and DNA Deposit; 160 m south of the 
Hangar; 190 m southeast of the Passenger Terminal and 120 m southwest of the sports centre. 
The location responds mainly to safety in the facilities and the possibility of containment in the 
event of a spill. 

The JP1 fuel will be used mainly for the operation of helicopters and small aircraft 
(Twin Otter type). The refuelling of large aircraft (C-130 Hercules) is not anticipated. However, 
the storage capacity of 35 000 litres is equivalent to a C-130 aircraft fuel tank. This capacity has 
been calculated as the maximum necessary for a critical situation. 

2.1.5 Port Area8 

The construction of a quay with the capacity to moor ships of up to 120 metres in length has 
been analysed, with a basin of calm waters and protected from ice debris for vessels such as 
rubber boats or barges. The place designated for installation of the quay is the sector located to 
the north of Cape Welchness, on Petrel Cove. That area is where ships normally operate. 

The area presents favourable bathymetric characteristics 250 metres from the 
coastline, with a depth of 10 metres at the foot of the quay, allowing the mooring and operation 
of 

 
 

8 This development was included in the original project but later discarded in the analysis of alternatives. 
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The activities described in this CEE relate to the construction and use of the proposed runways 
and associated ground facilities, temporary on-site facilities during the construction phase, the 
installation and use of machinery, maintenance and decommissioning of the runway. 

2.2.3 Construction and use of the Port Area9 

The activities described in this CEE relate to the construction and use of a port area and 
associated land facilities, temporary on-site facilities during the construction phase, the 
installation and use of machinery, maintenance and decommissioning of the port. 

2.2.4 Construction of the Photovoltaic Power Plant 

The activities described in this CEE relate to the construction of the photovoltaic power plant and 
include design options for the solar field, the construction and installation of solar panels in the 
solar field, civil and foundation works, construction and logistics, and the installation and 
commissioning of the new photovoltaic power plant. 

2.2.5 Water Supply Lagoons 

The activities described in this CEE relate to the design and establishment of the lagoons to 
supply water to Petrel Base, and include design options, construction, civil works, and logistics 
for water supply to the Base. 

2.2.6 Area of the Activities  

The area affected by the proposed activities (renovation of facilities, construction of a port area, 
installation of a photovoltaic power plant and establishment of water supply lagoons) is Cape 
Welchness on Dundee Island in Antarctica. The activity will be carried out within the current 
radius of occupation and development of the scientific and logistical activities of Petrel Base 
(Figure 36). 

Dundee Island is located in the northeastern sector of the Antarctic Peninsula, it is part 
of the Tierra San Martín (Graham Land) group of islands and is presented by the D'Urvill, Joinville, 
Bransfield islands and several smaller islets. It has a maximum extension of 27 km in the west-
east direction. Currently, its 450 km2 are covered with glaciers that fall precipitously into the sea. 
The activities described in this CEE will be carried out on the only ice-free area of the island that 
is located in the western part of the island, with the following geographical coordinates: 
63° 28’ 0" south latitude and 56° 17’ 0" west longitude (Figure 36). This sector, called Cape 
Welchness, consists of a triangular area covering approximately 2.5 km2. Most of it has a very flat 
surface with a drop of a few metres, especially on its outer edges that border the sea and are 
eroded by small streams, with the other margins marking the crest of the lateral moraine of the 
Rosamaría glacier. The maximum extent of this flat sector is of 1950 m in the northeast to 
southwest direction and 1400 m in the northwest to southeast direction. 

Geologically, this sector of Dundee Island consists of two units of sedimentary 
Cretaceous and Triassic rocks. A Cretaceous sedimentary package of consolidated shale and 
mudstone is located in the east-southeast part of the Petrel plain and crops out at the eastern 
limit 

 
 

9 This development was included in the original project but later discarded in the analysis of alternatives. 
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2.2.7 Project Schedule and Stages 

2.2.7.1 Project Schedule (attached as Annex I) 
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Figure 37: General outline of the initial proposal for the new Petrel Base (the quay was excluded in the analysis of alternatives). 
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2.2.7.2 Project Stages 

The initial development of Petrel Antarctic Base (BAP) (Figure 38) has been thought of as a 
process consisting of a preliminary stage and four well-defined stages. Each stage may or may 
not span a calendar year. The duration of each stage will be subject to achievement of its 
objectives. The sequence of the stages responds to the logic for development of the base. 
However, it is possible that activities from different stages can be developed simultaneously. This 
possibility is foreseen based on construction times, the possibilities for transportation of supplies 
and the particular characteristics of the geographical environment (geography, weather 
conditions and periods of access to the area). 

Regarding the duration over time of each stage of development, it has been foreseen 
that each one of them will have a duration of no less than one calendar year. The beginning of 
each stage (its execution) is considered from the beginning of the Antarctic summer (first days of 
December). Given the complexity and diversity of the activities to be carried out, it is probable 
that the execution of each stage will extend in time beyond the year anticipated. This 
expectation leads to the clarification that the execution of a stage of development does not 
exclude the possibility of its execution simultaneously with other activities planned in a later 
stage. 

In short, the established stages respond to a logical planning methodology, which 
cannot be rigid and is therefore subject to adjustments and adaptations. The planned stages are 
the following: 

• Preliminary Stage: Studies 

• Stage 1 Petrel, permanent base 

• Stage 2 Habitability and services 

• Stage 3 Provision of own services 

• Stage 4 Provision of services to third parties 

Preliminary phase: Studies 

The objective of this stage is to plan the development of the base, solving implementation 
problems, establishing stages, material requirements, execution times. Although decisions will be 
made throughout the base modernisation process, it is during this phase that the most crucial 
decisions will be made, relating to the design parameters to be implemented and the capabilities 
to be developed to meet the needs of the Argentine Antarctic Programme. 

Stage 1 Petrel, permanent base10 

The objective of this stage is to change the situation of the BAP before the Antarctic Treaty 
community, from a temporary base to a permanent base, assigning a team for overwintering. 
This team, together with a summer work team, should start the renovation activities at the base. 
The objective of this phase responds to the need to maintain the base operational throughout 
the year in order to carry out maintenance and 

 

 
 

10 To carry out this stage, an Initial Environmental Evaluation (IEE) was prepared, which was presented by 
Argentina and is available: IEE - Repair and Maintenance Works at Petrel Base, Dundee Island. 2021-2022 
Summer and Winter Antarctic Campaign. 
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improvement activities. Its permanent operation will also facilitate sending the different groups 
organised to carry out the environmental and design work of the base. 

It is during this stage that the different design alternatives will be evaluated based on 
the environmental standards set by the Antarctic Treaty System. Upon completion of this stage, 
the general design of the base must be complete. The stage will end with the presentation of the 
Comprehensive Environmental Evaluation of the base at the Antarctic Treaty Consultative 
Meeting. 

Stage 2 Habitability and Services 

The objective of this phase is to increase staff accommodation capacity, while ensuring enough 
space for storing the materials and machinery necessary for development of the base. To do this, 
the construction of a new accommodation building will begin, as well as the commissioning of 
the base hangar, the use of the old buildings, the removal of structures in disuse or without a 
current purpose and the environmental remediation of the base through the collection, 
classification, storage and removal of historical waste from the base. It is during this stage that 
new constructions will begin based on the decisions already made. 

Stage 3 Provision of Own Services 

The objective of this stage is to begin the use of the base as a scientific centre and to use the base 
as a passenger and cargo transfer terminal for the Argentine Antarctic Programme. 

Stage 4 Provision of Services to Third Parties 

The objective of this stage is to enable use of the base as a transfer terminal for passengers and 
cargo to other Antarctic programmes with the surplus capacities of the base. 
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2.2.7.4 Facilities to be built 
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MAIN HOUSE          

EMERGENCY HOUSE          

VEHICLES          

MAIN POWER PLANT          

EMERGENCY POWER PLANT          

WORKSHOP        

LOADING TERMINAL/DNA DEPOT          

MINI STADIUM        

CARPENTRY/WORKSHOP/FACILITIES          

STREETS          

FOOD DEPOT         

SEWAGE PLANT BUILDING          

WORKSHOP         

MAIN HOUSE LABORATORY          

ANNEX LABORATORY          

DNA DEPOT        

QUAY         

PORT TERMINAL        

CONTAINER PLATFORM         

MAIN HANGAR         

HELICOPTER HANGAR          

PASSENGER TERMINAL          

CONTROL TOWER          

JET A1 DEPOT          

RUNWAYS        

TAXIWAYS      

ASSOCIATED SERVICES         

PHOTOVOLTAIC FIELD          

SEWAGE SYSTEM       
LIQUID TREATMENT PLANT 
SEWERS 

          

GRAY WATER EVACUATION SYSTEM        

MAIN GENERATORS           

EMERGENCY GENERATORS           

ELECTRICAL NETWORK         

WATER TREATMENT PLANT         

LAGOONS        
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Construction 
Recovery of installation 
Removal 
Planning 

 

WATER STORAGE TANKS      

PLUMBING   
FUEL STORAGE TANKS   

NON-SPILL PANS    

CISTERNS       

FUEL DISTRIBUTION SYSTEM     
 

2.2.7.5 Installations to be removed 
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FORMER MAIN HOUSE PLATFORM         

WAREHOUSE II DEPOT (Current Mech 
Workshop) 

        

SECONDARY POWER PLANT (OLD)         

COLD ROOM (OLD)         

EMERGENCY HOUSE (OLD)           

ANTENNA FIELD (OLD)         

OLD TANKS         

WAREHOUSE I - VEHICLES (OLD)         

MAIN HOUSE            

 
References 

 

 
2.2.7.6 Sequence of the deconstruction of buildings and structures to be removed: 

 

No. Buildin
g 

Opportunity Observations 

1. 
Platform of the former house 
Main (burnt down) 

Stage I  
As part of the removal of old structures 
without current use 2. Cisterns Stages I and II 

3. Antenna field Stages I and II 
4. Cold room Stages II and III After installation of the refrigerators 

5. Auxiliary power plant Stages II and III After construction of the new 
Main Power Plant 
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Likewise, it should be considered that each of the project development stages (Stages II to IV) has 
a minimum execution time of one year, a time that may be extended if it runs into difficulties 
(weather, logistics or construction difficulties) that may arise during the planned works. 
According to the planned schedule, the new facilities (and services) will be developed in the 
following stages: 

2.2.7.9 Stage II – Habitability and services 
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MAIN HOUSE      

MAIN POWER PLANT      

STREETS      

FOOD DEPOT      

SEWAGE PLANT BUILDING      

WORKSHOP      

MAIN HOUSE LABORATORY      

ANNEX LABORATORY      

QUAY      

MAIN HANGAR      

HELICOPTER HANGAR      

RUNWAYS      

PHOTOVOLTAIC FIELD      

SEWAGE SYSTEM      
SEWAGE LIQUID TREATMENT PLANT      

GRAY WATER EVACUATION SYSTEM      

MAIN GENERATORS      

EMERGENCY GENERATORS      

ELECTRICAL NETWORK      

WATER TREATMENT PLANT      

LAGOONS      

PLUMBING      
FUEL STORAGE TANKS      

NON-SPILL PANS      

CISTERNS      

FUEL DISTRIBUTION SYSTEM      
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2.2.8 Logistics necessary for the project 

The development of Petrel Base constitutes the greatest challenge in the last 50 years for the 
Argentine Antarctic Programme, since the last base built by our country dates back to 1969. In 
this case, we are addressing the need to dismantle almost all the facilities of the Petrel Antarctic 
Base and replace them with others that provide the same functions and also new capabilities. 

In this sense, the following general activities should be planned and carried out at 
Petrel Base: 

a) Operation of the Petrel Antarctic Base on a permanent basis, which will facilitate 
execution of the tasks of dismantling and reassembling the facilities. 

b) Preparation, transportation and landing of cargo at Petrel Base, which will serve for 
the construction of the new facilities and the operation of the base. 

c) Progressive dismantling of the installations to be removed, which also implies the 
preparation and storage of the materials to be evacuated. 

d) Progressive assembly of the new facilities, which implies earthworks and the 
generation of waste to be prepared and stowed for its withdrawal. 

e) Collection of historical waste and waste generated at the base due to its operation and 
the construction and dismantling of facilities. 

These general tasks, which are reflected in the development stages and schedule, 
should be framed within the Guidelines for Environmental Impact Assessment in Antarctica 
(Resolution 1 [2016]). All activities were evaluated from the points of view of the environment, 
risk (occurrence and evacuation times) and the possibilities of completing the tasks on time and 
opportunity, resulting in the following matrix (Table 4): 

Table 4: Evaluation criteria for facilities. 
 

 
No. 

Concepts 
Assigne

d value Environme
nt 

Development of 
logistics 
activity(ies) 

Risk Development of 
science 
activity(ies) 

Number of 
Staff 

1 Minimum ideal Minimal risk ideal Enough 4 

2 Expected 
contingencies Enough Low risk Enough Exact 3 

3 Contingency plan Fair Medium risk Fair Limited 2 

 
4 

Enlistment of 
contingency 
measures 

 
Limited 

 
High risk 

 
Limited 

Indispensable  
1 

5 Without 
interference 

Without 
interference 

Without 
interference 

Without interference Without 
interference 

0 

 
6 Likely (-50% 

occurrence) 

 
Insufficient 

Probable and 
rare T(-50% 
occurrence) 

 
Insufficient 

Less than 
necessary 

 
-1 

 
7 Possible 

(+50% 
occurrence) 

 
Risky 

Possible and very 
rare T (+50% 
occurrence) 

Null Null  
-2 
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2.2.8.1 Permanent operation of the Petrel Antarctic base 

As previously indicated, and as notified to the Council of Managers of National Antarctic 
Programs (COMNAP), Petrel currently functions as a permanent base for the Argentine Antarctic 
Programme. Its permanent operation implied the evaluation of the following topics in view of the 
future development of the base: 

Advisability for the base to be operated year-round or only during the summer in light 
of the reconversion tasks (Table 5): 

Table 5: Analysis of the advisability of changing the use of the Base. 
 

No
. 

Activity Permanent Operation 
(winter) 

Operation in Summer 
only 

1 Environmental forecasts 3 3 
2 Logistical tasks to be carried out 

(Maintenance, removal of facilities, historical 
waste) 

 
4 

 
1 

3 Risk of accidents / air evacuations 1 2 
4 Development of scientific activities 3 2 
5 Number of staff needed 3 3 

 TOTAL 14 11 
The variables in Table 5 were analysed in light of the tasks aimed at recovering the 

base in the shortest possible time and it was verified that it was convenient to activate it 
permanently. The environmental conditions, mitigation measures and contingency plans may be 
carried out adequately in both cases. These measures and forecasts can only be affected by the 
number of personnel to be posted at the base. 

With respect to logistical tasks, although they require a greater deployment of 
logistical effort in winter than during the summer, the winter is considered more appropriate due 
to the amount of time that will be available at the base. Regarding the level of risk during the 
winter, a factor that has been considered and does not appear in the table is the possibility of 
medical evacuation from the base. The proximity to the Marambio base ensures timely air 
evacuation 

Scientific activities may be greater during the winter, as there are more possibilities of 
carrying out studies during the Antarctic winter, by sending scientific personnel during that 
period. The proximity to the Marambio base facilitates the transfer of personnel. Likewise, 
considering the studies required for development of the base, the possibility of carrying them out 
during the winter and obtaining data during this period will be useful. Finally, the necessary 
personnel will always be the exact personnel required for the tasks to be carried out, since the 
habitability of the base is limited, both in summer and in winter. 

Preparation, transport and landing of cargo at Petrel Base 

The remodelling of the Petrel Antarctic Base involves a large amount of cargo to be transported 
to Antarctica. These will be staggered in time, according to the development stages of the base. 

Preparation of the loads will require a detailed study including the following factors: 
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Figure 38: Likewise, in these two areas, a cargo landing place was established, another for the 

temporary installation of a removable ad hoc dock and a place for stowing historical waste ready for 
its removal. 
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2.3 Scientific research in the new Base 

The renovation of Petrel Base has as its fundamental objective to promote the Argentine 
Antarctic Programme for the development of scientific tasks in the Antarctic Continent. 
Argentina has a long scientific tradition in Antarctica since the Argentine Antarctic Institute is the 
first Scientific Institute in the world created exclusively to develop scientific and technological 
research in Antarctica. 

The IAA has its own endowment of more than 100 researchers, technicians and 
administrators, who develop their tasks in the areas of Life Sciences, Earth Sciences, Social 
Sciences, Physicochemical Sciences and Environmental Studies and Scientific Coordination. 60% 
are researchers graduated in various disciplines. 70% of the activities are carried out in 
cooperation with researchers from universities and national science and technology 
organisations, and 60% incorporate some component of international scientific cooperation, in 
association with national Antarctic Programmes of other Parties to the Antarctic Treaty, as well 
as universities and research centres from more than 20 countries. 

Science is the most important human activity in Antarctica, given that it is what allows 
us to meet the objectives of the Antarctic Treaty and especially the conservation objectives set 
out in the Madrid Protocol. Argentina has set itself the objective of strengthening its scientific 
programme in Antarctica as the main line of its Antarctic policy, whose principles are to 
strengthen the Antarctic Treaty System. 

The lines of work considered to achieve improvements in the Antarctic scientific 
program by Argentina were, on the one hand, ensuring that all Argentine bases have laboratories 
and quality equipment to carry out science and improving those that already exist. On the other 
hand, achieving the development of research programs in its 13 bases will allow Argentina a 
geographical scope to develop scientific projects that can investigate the main problems that the 
continent presents today. 

Another of the lines of work is the reconditioning of Petrel Base, which will enable 
taking advantage of its privileged geographical location to achieve a significant improvement in 
Antarctic logistics in terms of costs and efficiency. In this way, achieving the renewal of Petrel 
Base is a significant aspect for Argentina to be able to improve its scientific activity on the 
Continent and to collaborate with the fulfilment and objectives of the Antarctic Treaty System, 
given that better laboratories and logistics resources are essential to achieve better science. 

2.3.1 Contribution to the objectives of the Antarctic Treaty and the Protocol 

The scientific and technological activities carried out by the IAA cover a wide spectrum of 
scientific disciplines, many of them considered priorities. Of these we can highlight the research 
programmes studying the connections between Antarctica and Argentine South American 
territory in order to reveal the intimate biogeographical relationships between both regions, 
both current and those of the geological past. 

The study of the effects of climate change is also of very high priority, as its study 
makes it possible to estimate changes in different physical and chemical parameters, their impact 
on marine and terrestrial biota, and the response of Antarctic species to these changes. 
Monitoring the evolution of glacier retreat in the context of climate change is also one of the 
lines of current research. 
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Likewise, and given the crucial role of the conservation of living resources in the 
southern seas, we prioritise the permanent monitoring of key species to identify and mitigate 
human-induced impact on them, mainly associated with fisheries, and distinguish it from the 
impact from natural sources, which knowledge is essential in the design and promotion of 
conservation measures within the scope of the Antarctic Treaty. 

On the other hand, research in the upper atmosphere, especially that linked to the 
study of the thinning of the ozone layer, which can generate adverse effects both on terrestrial 
and marine biodiversity and on human health, not only in Antarctica, but also Also in Patagonian 
regions, has been carried out for decades by our country and in cooperation with other national 
programmes, having contributed greatly to the knowledge and monitoring of trends in this 
regard. Other upper atmosphere research is related to the study of space weather, which 
currently make it possible to detect disturbances and predict solar phenomena, which can cause 
problems in terrestrial communication systems and global positioning systems (GPS). 

For its part, the seismological network based in the multidisciplinary laboratories 
installed in Argentine Antarctic Bases contributes to international networks for the detection and 
monitoring of seismic events. With extensive development and excellent results, the Argentine 
Antarctic Institute carries out lines of microbiological research aimed at identifying possible 
biotechnological applications derived from the study of Antarctic organisms, such as the 
bioremediation of soils contaminated by hydrocarbons from native microorganisms. 

Contamination by plastics and microplastics is one of the latest additions to the 
primary lines of research. This aims to respond to a problem that today is of national and 
international concern and that has been duly incorporated into research needs in different 
forums of the Antarctic Treaty, such as the CEP and SCAR. The lines of study in Social Sciences 
have a very interesting potential for a country with a history spanning more than a century of 
activities in the Antarctic continent. These studies are a key tool for looking ahead and planning 
for the future. 

From what has been expressed so far arises the deep relationship between the lines of 
research promoted by the Argentine Antarctic Programme and those that arise from the 
Scientific Committee on Antarctic Research (SCAR), as well as issues on which the Council of 
Managers of National Antarctic Programs (COMNAP) advises, such as renewable energy. 
Likewise, it is important to highlight the promotion work carried out by the Argentine Antarctic 
Programme to promote, finance and execute lines of research that make it possible to respond 
to the research needs identified by the Committee for Environmental Protection of the Antarctic 
Treaty in its five-year work plan and in the Climate Change Response Work Programme. 
Contributing to decision-making and the development of management tools for the conservation 
of the Antarctic continent is central and part of a long-term policy of our country in Antarctica. 

The contribution of scientific information to the Scientific Committee of the 
Convention for the Conservation of Antarctic Marine Living Resources also deserves special 
mention, as our country has been a member of the network of CEMP sites for decades, providing 
highly-needed and quality scientific information for decision-making. 

2.3.2 Contribution to the science of the Argentine Antarctic Programme 
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3 APPROACH OF THE ENVIRONMENTAL IMPACT ASSESSMENT  

Given that the activities planned in this proposal are to be carried out in the Antarctic Treaty 
Area, the Protocol on Environmental Protection to the Antarctic Treaty (the Protocol) establishes 
in its Article 3 a series of environmental principles that can be considered as a guide for achieve 
the protection of Antarctica and its dependent and associated ecosystems. Said article 
establishes that “the protection of the Antarctic environment and dependent and associated 
ecosystems and the intrinsic value of Antarctica, including its wilderness and aesthetic values and 
its value as an area for the conduct of scientific research, in particular research essential to 
understanding the global environment, shall be fundamental considerations in the planning and 
conduct of all activities in the Antarctic Treaty area”. 

To give effect to the aforementioned general principle, Article 3.2(c) demands that 
"activities in the Antarctic Treaty area shall be planned and conducted on the basis of 
information sufficient to allow prior assessments of, and informed judgments about, their 
possible impacts on the Antarctic environment and dependent and associated ecosystems and 
on the value of Antarctica for the conduct of scientific research". 

On the other hand, Article 8 of the Protocol introduces the term Environmental Impact 
Assessment (EIA), and establishes three categories of impacts on the environment: less than a 
minor or transitory impact, a minor or transitory impact and more than a minor or transitory 
impact, according to their relevance. The same article mentions that “Each Party shall ensure 
that the assessment procedures set out in Annex I are applied in the planning processes leading 
to decisions about any activities undertaken in the Antarctic Treaty area”. For this reason, in 
Annex I of the Protocol, Article 1.1 establishes that “The environmental impacts of proposed 
activities referred to in Article 8 of the Protocol shall, before their commencement, be 
considered in accordance with appropriate national procedures” and also in its Article 1.2 it 
establishes that only “if an activity is determined as having less than a minor or transitory impact, 
the activity may proceed forthwith.” 

The Petrel Base Renovation Project has been analysed and determined as an activity that will 
have “greater than minimal or transitory impact.” This conclusion can be obtained preliminarily 
given the impacts and scope of the actions to be carried out and as such it is appropriate that 
they be preceded by a Comprehensive Environmental Evaluation (CEE). In the following sections 
we will develop the necessary procedure as established in the regulations of the Antarctic Treaty 
for these cases. 

3.1 Environmental Assessment Procedure for the Petrel Base project 

In accordance with the provisions of Article 8 of the Madrid Protocol and Article 3 of Annex I to 
the aforementioned Protocol, the proposed activity will have a more than minimal or transitory 
impact, which is why it is subject to a technical-administrative Comprehensive Environmental 
Evaluation (CEE) procedure. In this sense, it is noted that in order to carry out said evaluation it is 
necessary to comply with all the environmental requirements established in "Resolution 1 (2016) 
- Guidelines for Environmental Impact Assessment in Antarctica", approved by the Antarctic 
Treaty Consultative Meeting (ATCM). 

An important aspect to take into account is that the activities that make up the project 
cannot be divided for analysis, but must be planned and evaluated 
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4.2 Layout of the original project of the new Petrel Base 
 

Figure 39: General layout of the initial project of the new Petrel Base. 
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Figure 40: Layout with the arrangement of the facilities in the central base area on the upper terrace. 
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Figure 41: Layout of the facilities in the port area of the new Petrel Base. 
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The insulating materials to be used in the construction system must ensure as a whole 
that the enclosures have a thermal transmittance coefficient K less than the maximum admissible 
coefficient for the comfort level and the winter or summer conditions determined, according to 
regulations. 

 

Figure 44: Diagram of the thermal envelope of the building. 
 

The execution of the building should follow the general guidelines that the following construction 
process describes. The corresponding preliminary tasks must be started to be able to carry out 
the foundation (Note: the appropriate method is under investigation). Once this is done, as a 
third step, the tripod profiling system must be executed, the connection between the 
foundations and the building structure, which will allow the building to be raised by around four 
metres in order to avoid the accumulation of snow around the bottom of the building. 

The structure of the building must continue, which will be composed of a lattice 
structure system (prefabricated trusses) in the upper and lower sections, linked by pillars on the 
outer faces. The bracing of the structures can be carried out by means of cross-beams placed at a 
certain distance. 

Once the exterior enclosure is finished, construction must begin inside it under 
controlled climatic conditions. It is such that the construction of all internal subdivisions with 
their corresponding facilities and furniture will continue. A list of the elements, tools and 
machinery to be used during each stage of construction will be required. 

The entire building will be made up of six modules, five of these modules are elevated 
to an elevation of +4.00 m, from ground level, forming a large longitudinal nave and a module at 
ground level that contains all the technical areas (altitude +-0.00). 
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Figure 45: Floor plan of the Ground Floor of the Main House 
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Figure 46: Floor plan of the first floor 
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4.3.2 Food depot 

4.3.2.1 General Description 

To provide a place to store any provisions that do not need to be stored in the depots of the 
Main House, emergency house or other dependencies, a food depot will be installed in the 
vicinity of the Main House and Emergency House. This building is intended for the storage of 
food from the entire Petrel Joint Antarctic Base, in order not to saturate the warehouses and 
kitchen of the Main House. 

It will be about 32 m to the east of the Main House and about 110 m to the south of 
the Emergency House. The building will have a total area of 80 m2, with walls 0.20 m thick and 
with dimensions of 8x10 m. Its height will be 4.70 m. It will have two rooms, one for dry food and 
the other with two reefer-type cold rooms (Figure 47). 

 

Figure 47: Plans of the food depot. 
 

The execution of the building must follow the guidelines described in the following generic 
construction process. The corresponding preliminary tasks must be started in order to lay down 
the foundation. Once finished, the tripod profiling system must be executed, connecting the 
foundations with the building structure. 

The building structure must then be built, which will consist of a lattice system 
(prefabricated trusses) in the upper section, linked by pillars on the external faces. The bracing of 
the structures can be carried out by means of cross-beams placed at a certain distance. This 
structure will be covered with PIR/PUR sandwich panels, creating a wall with excellent insulation 
and protection from the wind. It must be ensured that each time work is started it continues 
until its total enclosure (Note: the thickness of the panels is under study). Temporary walls may 
be used to guarantee the progress of the works with due structural safety based on the 
meteorological characteristics of Antarctica. 
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Figure 54: Floor plans of the levels of the Main Power Plant. 

 

4.3.4.2 Specific Description 

The building must have the following premises (Figure 56): 

Ground floor: 

ONE (1) 15.90 m2 deposit. 

ONE (1) 12.65 m2 tank room to contain TWO (2) water tanks, ONE (1) pressurising pump and 
ONE (1) grinder pump. 

ONE (1) 244.33 m2 engine room to contain THREE (3) electric generators, FOUR 
(4) water tanks, TWO (2) hydraulic pumps and ONE (1) snow melter. 

First floor: 

ONE (1) meter and control room of 25.20 m2. ONE 

(1) kitchen of 4.5 m2. 

ONE (1) bathroom of 2.88 m2. 

Circulations 10% of the total surface. 
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4.3.5 Emergency Power Plant 

4.3.5.1 General Description 

The Emergency Power Plant will be located within the Petrel Joint Antarctic Base, in the area 
where the Emergency Power Plant is currently located, approximately 104 m north of the 
Photovoltaic Panel Field, 123 m south of the Emergency House, 15 m west of the Main Power 
Plant and 35 m to the east of the workshop. The building holding the current emergency power 
plant will be dismantled and removed. It will be a building with similar characteristics to the Main 
Power Plant, rectangular with a pitched roof, but smaller. It will occupy an area of 42.63 m2 
(8.70 m long x 4.90 m long) and will have a maximum height of 4.92 m (Figure 56). 

 

Figure 55: Floor plan of the Emergency Power Plant 
 

4.3.5.2 Specific Description 

It will have a single floor. Inside it will house a 250 KVA generator with its control system and 
boards. The generator will be used exclusively in emergency situations, or for maintenance 
reasons. The emergency power plant (and its generator) constitutes the base's redundant power 
generation system (Figure 57). 

 

 
Figure 56: Side view of the Emergency Power Plant. 
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4.3.6 DNA Depot and Cargo Terminal 

4.3.6.1 General Description 

A preliminary project was developed to install a building in order to implement a cargo terminal 
and a warehouse for the National Antarctic Directorate (DNA) at Petrel Antarctic Base. The plant 
was organised over a total area of 603 m2, whose dimensions resulted in 30.15 m for the front, 
20 m deep, and a maximum height of 10.75 m. The Building is compartmentalised, resulting in a 
cargo terminal area of 403 m2, and a depot of 200 m2 (Figure 58). 

The operational requirement for the Cargo Terminal of having a covered area 
necessary for the stowage of a minimum of 12 pallets of 88" x 108" and 90" height (2.24 x 2.74 x 
2.28 m), was met, with the possibility of increasing its stock in height by installing racks, to 
double its capacity with respect to what is necessary in this first requirement. 

In the case of the DNA Warehouse, the location of 10 racks was established for a 
volume storage capacity of 228 m3, and access is materialised through a door 1.50 m wide and 
2.10 m high. Both buildings have an independent emergency exit in the rear sector of the 
building. 

 

Figure 57: Floor plan of the Depot and Cargo Terminal. 
 

4.3.6.2 Specific Description 

The front of the building is oriented to the west. The access gate to the Cargo Terminal is 6.5 m 
wide and 5 m high. The interior space is designed for the operation of a Terex 760B machine, 
7.20 m long and 2.30 m wide, or a brand with similar characteristics, with a claw accessory or 
front shovel (Figure 59). 
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Figure 58: Cross section of the DNA Depot and Cargo Terminal: 

 

The structure was designed in F-36 quality steel, with a full core and with sections of variable 
heights to optimise its own weight and also save material. 20 cm thick PIR type sandwich panels 
will be used in the envelope. The floor is raised with a substructure and aluminium plates with 
thermal insulation. The main characteristics of the profile of this structure, due to the optimised 
angle of inclination of the roof, is its resistance to the dynamic actions of winds of up to 
300 km/h, also giving it good performance in preventing snow accumulation. As an additional 
constructive advantage providing versatility, the building area may be enlarged if necessary in its 
longitudinal direction, since by having a structural typology of parallel frames it is possible to 
dismantle the envelope of the rear sector, place new frames, and finally complete with the 
required coating surface. 

4.3.7 Sports Centre 

4.3.7.1 General Description 

The sports centre is located within the Petrel Joint Antarctic Base, about 120 m south of the DNA 
Depot and Cargo Terminal; 50 m west of the MI Hangar; 25 m south of the Photovoltaic Panels 
Field. It will be 47.00 m long, 34.00 m wide and 9.00 m high. The roof is gabled, with the highest 
height at 9.90 m and the lowest at 5.40 m. The building may only be used for sports and social 
uses. It will have several sports facilities, among others a court and a machine room, which will 
allow the performance of a wide variety of sports and exercises. It will also have separate 
changing rooms and bathrooms for each gender and a sauna. The building has a sector with 
stands to seat 128 people (Figure 60). 

The construction will have shelves and organisation equipment for the warehouses. 
EIGHT 

(8) treadmills, TWO (2) sets of weights, from 2 to 20 kg, SIX (6) incline bench presses, with their 
respective weight support and bar, SIX (6) weights kits from 5 to 20 kg, SIX (6) stationary bikes. 
Sanitary equipment for both bathrooms as detailed above. SIX (6) soap dishes, FIVE (5) toilet 
paper holders. Sauna equipment to be defined. TWO (2) goals, THREE 
(3) sports ball kits (football, basketball, volleyball, handball). 
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4.3.8.2 Specific Description 

The workshop will have three main premises, one for the ironwork shop, another for carpentry 
and the last one for installations. The first one must have all the necessary equipment to be able 
to work with metal and make different types of objects. The second requires similar equipment, 
but for woodwork. Finally, in the installations sector, maintenance will be given to the other 
facilities of the Base, be they electrical, sewage, water, etc. (Figure 62). 

In addition to the three main premises, the workshop will have three offices, each one 
dedicated to their administration, which can also function as warehouses and located next to 
them. Also, on the right side of the three main entrances will be the entrance hall, which will 
have its own smaller entrance. On the left side, however, there will be a changing room area that 
will have its own lockers. 

In summary, this will have the following itemisation of premises: ONE (1) 54 m2 carpentry, 
ONE (1) blacksmith shop of 52 m2, ONE (1) premises for facilities maintenance of 52 m2, THREE 
(3) 19 m2 offices, and THREE (3) 8 m2 changing room and equipment areas. Circulations 
(corridors) will account for 25% of the total area. 

 

Figure 61: Side view of the Workshop. 
 

The ironworks shop will have THREE (3) work tables, ONE (1) workbench, ONE (1) horn anvil, 
TWO (2) foot hole punches, ONE (1) industrial bench with vice grips, ONE (1) bender, ONE (1) 
guillotine shear, TWO (2) sawhorses, ONE (1) welding table and ONE (1) welding equipment. On 
the other hand, the carpentry will have TWO (2) work tables, TWO (2) shelves, THREE (3) 
carpenter's tables, ONE (1) bench grinder, TWO (2) saws and TWO (2) hole punchers. Finally, the 
premises for facilities maintenance will have TWO (2) work tables, FOUR 
(4) shelves, TWO (2) stand boring machines, ONE (1) bench saw, ONE (1) industrial bench with 
vice grips, ONE (1) air compressor, and ONE (1) tool cabinet. 
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• Road roller 

• Bulldozer 

• Dump truck 

• Grader 

• Loader 

• Backhoe 

• Loader. 
 

Figure 63: Cutaway plan of the Vehicle Garage. 
 

4.4 Scientific Area 

4.4.1 Main House 

4.4.1.1 General Description 

The laboratory has been projected as an annex to the main house. For this reason, this building 
continues the line of the Residential House, extending it to the north, on the edge of the upper 
platform of Cape Welchness. The building will apply the same construction techniques used in 
the Accommodation Building. The structure will be assembled independently, with a foundation 
of piles and alumna maintaining the levels of the Accommodation Building. Taking advantage of 
the difference in height from the ground, one more floor will be added below the level of the 
Accommodation Building. 

The laboratory is projected to have two floors. The upper floor, at the level of the 
Accommodation Building, will house EIGHT (8) laboratories, and the lower floor will have 
accommodation with TWELVE (12) rooms with capacity for TWENTY-FOUR (24) people in total 
and TWO (2) rooms of 36 m2 each. The building will occupy a minimum area of 462 m2, which 
makes a total usable area of 924 m2 (Figure 65). 
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Figure 64: Artist impression of the Laboratory structure. 

 

Figure 65: View of the laboratory structure. 
 

4.4.1.2 Specific Description 

The building must have the following premises that are detailed below: 

Level 0 (Figure 67): 

TWELVE (12) double rooms with private bathrooms of 3 x 6 m each, ONE 

(1) meeting room of 6 x 6 m. 

ONE (1) 6 x 6 m library 

ONE (1) storage room, laundry room and boot room of 3 x 6 m each, 

ONE (1) living room of approximately 3 x 14 m. 

ONE (1) entry staircase and ONE (1) access staircase to the 1st floor. 
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Figure 66: Plan view of Level 0 of the Laboratory Building. 

 

 
Figure 67: Plan view of Floor 1 of the Laboratory Building. 

 

First floor (Figure 678): 

FOUR (4) 6 x 6 m dry laboratories, equipped with their corresponding furniture (chair, community 
table and perimeter desks) 

TWO (2) 6 x 6 m ultra-clean laboratories, equipped with their corresponding furniture (chair, 
community table and perimeter desks) 
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4.5.3 Exterior enclosure 

The exterior enclosure will consist of insulating panelling injected with high-density polyurethane 
of different thicknesses, covered with pre-painted galvanised sheet on both sides; together with 
all the installation accessories necessary to materialise the panelling work for correct assembly. 
The provision of rock wool panelling is also considered, in order to achieve adequate personnel 
safety in case of fire. 

The modular panelling for perimeter walls, dividing walls and ceilings will be injected 
with high-density CFC and HCFC-free polyisocyanurate (PIR), with a density of 36–38 kg/m3 and a 
transmission coefficient of 0.20 W/m2x ºC; covered with sheets of pre-painted galvanised sheet 
metal or non-slip fibre multi-laminate, depending on the case, coatings that do not degrade over 
time and do not absorb humidity or odours. 

The panelling is of the refrigerating type with a tongue-and-groove joint, sealed with 
polyurethane foam at the junctions between panels to form a totally hermetic seal that prevents 
the development of parasites, fungi and mould. This seal forms a block structure together with 
the purlin and beam elements that prevents the entry of air from the outside and heat loss from 
the inside. 

Oven-painted galvanised sheet metal profiles in different calibres should be used as a 
non-structural fastening element, finishing element, materialisation of pre-frames, and closing 
panels in all those places where the polyurethane is visible. Accessories for fastening ceilings and 
walls of the plastic mushroom type must avoid thermal transfers in both directions. Plastic 
mushrooms with threaded rods will be used to fasten the wall panels to perimeter straps, and 
plastic mushrooms with a cable tension kit to hang the ceiling panels to the secondary roof 
structure. 

As for the profiling accessories, fastening and/or finishing profiling in oven-painted 
folded #18 gauge galvanised sheet metal, type U, L, Omega or T must be used to make the wall-
wall, wall-ceiling, ceiling-ceiling connections and pre-frames or special finishes where the 
polyurethane is visible. Oven-painted finishing profiles in #18 gauge galvanised sheet metal, 
folded in the shape of an L, will be used for all the exterior vertices of the floor, both vertical and 
horizontal, where walls meet walls or where the walls meet the ceiling. And finally, white 
quarter-round aluminium profiles as sanitary joints, for all the meetings in the wall-wall and 
ceiling-wall vertices in interior sanitary environments, or environments where cooking and food 
preparation activities are carried out, for hygiene. 

We consider the use of self-drilling screws with hexagonal heads, 3" / 4" / 5” No. 2, 
direct UX type fastenings for fixing to concrete, POP-type rivets for fastening profiles to the 
panels, etc. 

The type of exterior finish of the sandwich panelling will be obtained through an 
engineering study corresponding to the orientation of the solar panels. This is because, if it is 
necessary to locate the solar panels on the surface of the façade, they must have a specific finish 
that allows them to be anchored. 

4.5.4 Packaging and Transportation Parameters 
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Figure 70: Side and plan view of the Isolated Footing 

 

Figure 69: Side and plan view of combined footing. 
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Figure 72: Chained beam with combined footings. 

 

 
4.5.7 Soil Studies for the Construction of the Main House 

Studies were carried out in order to recognize the physical and mechanical properties of the land 
where the reference work will be built, in order to determine the probable level and type of 
foundation for said construction. The construction of the Main Modular Housing House of the 
base has been projected, with a one-story metal structure, with maximum support loads of 
around 50 tons in compression and 25 tons in traction. 

Test of the behaviour of the chemicals for the anchors in low temperatures: 

The different chemicals to be used for the anchors were exposed to room temperature in the 
base, in order to qualitatively evaluate their behaviour. 

 

 
Trenches in active permafrost: 

SEVEN (7) trenches were made to identify the permanent permafrost horizon and the 
geotechnical profile of the active permafrost. They are designated T1, T2, T3, T4, T5, T6 and T7. In 
general, profiles T1 to T6 are characterised by the presence of a superficial layer of poorly graded 
granular material, first frozen and then without the presence of ice (active permafrost), finally 
permanent permafrost is reached. In profile T7 there is granular material resulting from the 
weathering of the rock, but without the presence of ice. The profiles found in each trench can be 
seen below (Figures 74 and 75). 
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Figure 73: Location of the sampling points. 

 

Figure 74: Characteristics of each of the sampled sites. 
 

Tensile tests of anchors in permafrost: 

EIGHT (8) 25 mm perforations were made. in diameter with a Hilti TE 70 brand electric hammer 
with variable depths in the area where the structure and points of interest will be positioned. The 
perforations were made with compressed air sweeping and final cleaning in order to remove 
loose material and dust to avoid a decrease in the adhesion of the epoxy adhesives. 
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In these perforations, SAE 1040 steel threaded rods and 2 construction rods with thread at one 
end, 25 mm in diameter, were anchored with the different chemical anchors for the purpose of 
carrying out tensile tests on them (Pullout). To carry out these tests, a hydraulic jack and a beam 
supported at a fixed point at one end and on the hydraulic jack at the other were used, as shown 
in the following diagram: 

 
 

Load plate tests: 

FOUR (4) vertical load plate tests were performed on the permanent permafrost roof, designated 
PC1, PC2, PC3, and PC4. The methodology used followed the general recommendations of the 
UNE 103808:2006 Standard. The diameter of the load plate is 300 mm. The reference system was 
anchored more than 1.00 metre from the dish. (Photo N° 20). 

Diamond drill bits: 

THREE (3) perforations were made with a 100 mm diameter diamond bit, designated as MD01, 
MD02 and MD03. Samples of the permanent permafrost were extracted from them, to confirm 
the continuity of the profiles and carry out determinations and classification in the laboratory. 
The perforations reached a depth of 1.00 m from the bottom of the trenches, that is, from the 
top of the permanent permafrost. 

Laboratory work: 

The following tests and determinations were carried out on the extracted samples: 

Granulometry 

Through sieve 200 

The values obtained are indicated in the corresponding spreadsheets. 

Cabinet Works: 
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Worksheets and graphs of the Laboratory tests have been made, their results have been 
evaluated, and possible foundation systems for the aforementioned work have been studied in 
order to formulate the recommendations of this Report. 

4.5.8 Description and mechanical properties of the layers 

Geologically, this sector of Dundee Island is composed of two units of Triassic and Lower 
Cretaceous sedimentary rocks. During low tide periods, along the coastal zone, fine-grained 
marine sediments are exposed, belonging to the Trinity Peninsula Group of Triassic age. The 
Lower Cretaceous sedimentary package is part of the fill of the Larsen basin (del Valle ef a/. 
1997). It consists of fine-grained, well-consolidated, marine clastic sediments exposed on the ESE 
of Cape Welchness, where they crop out near the eastern limit of the lateral moraine. Complex 
glacial and fluvioglacial deposits, deposited from the Late Pleistocene to the present, complete 
the stratigraphic succession. 

In general, three geomorphological units of their own character can be distinguished: 

1) the lower fluvioglacial plain 

2) terrace of the brunette in the background 

3) cordon of the lateral moraine of the Rosamaría glacier. 

Lithologically, the morainic deposits are diamictitic bodies composed of clasts, formed 
for the most part by local Cretaceous sedimentary material together with large erratic blocks. Its 
granulometric composition ranges from coarse gravel to sand and silt. The bottom moraine 
sector corresponds to the permafrost zone, rich in ice with different types of underground ice, 
formed as cement or infiltration. 

To classify the sampled material, the HRB soil systematisation and the soil classification 
used in permafrost areas based on the United Soil Classification System, Corps of Engineers and 
Bureau of Reclamation (Linell and Jonston, 1973) have been used. The classification according to 
their reaction to freezing (F) can be seen in Table 8. 

Table 8: classification of soils in permafrost zones (Linell and Jonston, 1973). G: gravel; S: sand; C; clay; P: poor 
selection; W: Good selection, H: High; M: Mean and L; short. 
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4.7 Airport Area 

The Marambio Base runway has been the most important air access point for the Argentine 
Antarctic Programme since its construction. Much of the logistics movement in the north of the 
Antarctic Peninsula is carried out from the aforementioned runway. In recent decades, due to 
the observed impacts of climate change on the permafrost of Marambio Island, the problems for 
operating there have increased, especially in the summer months, coinciding with the period of 
greatest activity of the Antarctic programme. This has led to the search for an alternative to this 
situation and for this reason it was planned to recover the capacity that the Petrel Base had in 
past decades. Given that the threats of climate change will surely aggravate the effects on the 
runway of the Marambio Base, it is urgent for the Argentine Antarctic Programme to find a 
solution to this situation. 

4.7.1 General specifications 

Runways 

The topographical characteristics of Cape Welchness, gather the appropriate aspects to build 
up to two landing strips with favourable weather and altimetric conditions for a Hercules C-130 
type fixed plane aircraft to operate with its best performance and in safe conditions. The C-130 
aircraft will be the critical aircraft for this aerodrome and therefore the basis for its study and 
development. 

The direction of both runways, taxiway and operating platforms for the different types 
of aircraft operating in the area, were adjusted to the design parameters of the International Civil 
Aviation Organisation (ICAO) and other regulations in force for runways located in the Antarctic 
Continent, thus allowing other countries to operate and dispose of derivative services such as 
SAR, cargo and logistics, among others. 

The Main Runway with projected orientation 03/21, will reach an approximate 
operational length of 1,500 metres, the Auxiliary Runway will have a length of 1,200 metres, and 
a direction 17/35. Both runways will comply with the international regulatory requirements 
regarding safety spaces at the runway heads and sides. 

The runways will be built complying with the aspects and requirements established in 
the Protocol on Environmental Protection to the Antarctic Treaty, related to the care and 
preservation of the environment. 

The soil of the place is made up according to the "Geocriological-Geotechnical Study 
for the design of airstrips in Cape Welchness" (Developed by the Argentine Antarctic Institute in 
November 2005), by medium and fine gravel, sand, little to no existence of clays and in turn, 
there is presence of dry permafrost at an average depth of 1.40 metres. All this situation makes it 
possible to determine that a runway at this site will not be strongly affected by climate change as 
happens at the Marambio Base. 

Likewise, the layout of the runways presents differences in levels of up to 5 metres, for 
which reason a leveling job must be done prior to the layout of the runways. Based on these 
data, it is studied to reinforce the geotechnical characteristics of the soil through the use of 
geotextiles and geocells, in order to achieve a greater confinement of the filler material and thus 
obtain greater bearing resistance of the structural package. In front of the hangar, the taxiway 
and the platform for aircraft operation were dimensioned, adopting an airplane as the critical 
aircraft. 
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subfloor. It will be used mainly for the storage and maintenance of aircraft. It will be completely 
reconditioned and put into value. In the same way, the deposits that are inside will be repaired. 
It will be used for the storage of helicopters and as a workshop for tools and equipment to 
support the flight. On the west access of the hangar, the necessary works will be carried out to 
consolidate the land and form the operation platform for helicopters, having 10,000 square 
metres for the storage and operation of aircraft. 

New Helicopter Hangar: 

In order to complement the already existing hangar at the Petrel base, the construction of a new 
hangar was projected in the south-west sector of the upper platform of Cape Welchness. This 
hangar will be located to the west of the base's Ministadium/Polideportivo. Its expected use will 
be for the hangarage of a helicopter type MI 171E for supply in Argentina. 

JP1 fuel tank and pump 

A JP1 fuel for aircraft storage area will be installed. This platform will be located to the south of 
the Passenger Terminal and relatively close to the taxiway, but maintaining a safe distance. It will 
also be in an area close to two heliports. Cisterns with a storage capacity of 35 000 litres will be 
installed there. All will be connected to each other, with the corresponding supply system for the 
aircraft. This platform will have its spill containment tray. The JP1 fuel will be used mainly for the 
operation of helicopters and small aircraft (Twin Otter type). The refuelling of large aircraft (C-
130 Hercules) is not foreseen, however, the storage capacity of 35,000 litres is the equivalent of 
a C-130 aircraft fuel tank. This capacity has been calculated as the maximum necessary for a 
critical situation. 

Commissioning equipment 

There will be aircraft start-up equipment, complemented by pressurised air equipment, heating 
equipment with flexible ducts for preheating prior to start-up. These equipment will be found 
inside the existing Hangar. 

Road Park for Runway Maintenance Service 

For the works required by an airstrip with these characteristics and in this particular geographical 
environment, defined road equipment is required, which requires a facility for its guarding and 
maintenance, located within the airport sector. Said vehicles will be motor graders, backhoes, 
rollers and dump trucks. Vehicles will be stored in the Vehicle Park or, as long as the hangar is not 
used for helicopter operations, they can be parked there. 

operation platform 

The one corresponding to aircraft will be in the sector close to the intersection of both runways. 
It will not penalize the landing and takeoff operation by other aircraft. There will be a second 
operations platform in the vicinity of the hangar that will be used by helicopters. 
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4.7.2 Location and layout of the airport area 

The direction of both runways, taxiway and operating platforms for the different types of aircraft 
operating in the area, were adjusted to the design parameters of the International Civil Aviation 
Organisation (ICAO) and other regulations in force for runways located in the Antarctic 
Continent, thus allowing other countries to operate and dispose of derivative services such as 
SAR, cargo and logistics, among others. 

The Main Runway with projected orientation 03/21, will reach an approximate 
operational length of 1,500 metres, the Auxiliary Runway will have a length of 1,200 metres, and 
a direction 17/35 (Figure 76). Both runways will comply with the international regulatory 
requirements regarding safety spaces at the runway heads and sides. 

 

Figure 75: General layout of the airport area. 
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Platforms 

The location of two platforms was considered, to operate with helicopters, medium-sised aircraft 
and two C-130 aircraft simultaneously. Margin considered: aircraft/objects: 7.5 metres. 

Areas will be provided for service streets, a manoeuvring area and ground equipment 
storage. Isolated parking space: Designated 100 metres from the facility or another parked 
aircraft. 

Platform for C-130 

A platform for C-130 type aircraft was projected considering an area to operate with passengers 
and another area to operate with cargo whose dimensions are 190 x 90 metres. Platform slope: 
(Figure 80). 

 

Figure 79: Platform location for C-130. 
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