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Non-technical summary

Port Lockroy is located on Goudier Island in the Palmer Archipelago on the Antarctic Peninsula at 64°49’S, 63°30’W. It was the second base built during Operation Tabarin, a wartime British expedition. The base was operational between February 1944 and January 1962 and was used for scientific research. In 1995 it was designated Historic Site and Monument No. 61 under the Antarctic Treaty. It was restored in 1996 and since then has been run as a summer only base initially by the British Antarctic Survey and then by the United Kingdom Antarctic Heritage Trust (UKAHT). It is now a museum with a small shop and a Post Office and is one of the two most visited tourist sites in Antarctica.

Up to four UKAHT staff live at the station during the Antarctic summer maintaining the building, managing up to 18,000 visitors per season and monitoring the surrounding penguin colonies. The bunkroom in the main station building, Bransfield House, is used as a sleeping, cooking and living area. This accommodation is not satisfactory as it is situated in a historic building and there is a risk of accidental damage to artefacts, fire and introduction of humidity from cooking activities. It also does not meet modern health and safety requirements.
The UKAHT propose to re-build a Nissen hut on the site of a previous Nissen hut built during the 1940s. The platform of the original hut still exists and would be used as a base for the new hut. The proposed hut will be a purpose built, energy efficient, pre-fabricated structure which will be easy to assemble and also to remove from the site in the future.

Seven alternatives to the proposed activity were considered including, “do nothing”, conversion of the boatshed, conversion of generator shed and workshop, tents, temporary field camp, purpose built hut and floating barge/yacht. A consultation document detailing the alternatives was circulated to key stakeholders in February 2008. The Nissen hut restoration was chosen as the best option as the rebuilding of a structure which was previously at the site was seen to be most in keeping with the museum and the visual impact would be the most similar to how the station environment used to be.

The possible environmental impacts of the proposed construction have been assessed. Due to the small scale of the project, atmospheric emissions, potential fuel spills, waste production and light pollution are likely to of very low intensity. These impacts will also be temporary for the duration of the construction (6-8 weeks). Measures will be taken to reduce any risk of introduction of non-native species to Goudier Island via personnel or cargo taken to the site.
The most significant impact of the Nissen hut construction is likely to be potential disturbance to wildlife, with the greatest risk being disturbance to breeding gentoo penguins at the construction site. Monitoring data indicate that the Nissen hut platform has not been used for breeding for the past three seasons and was used only sporadically prior to that. The construction is being planned for as late in the season as possible to avoid any potential conflicts. Once the Nissen hut is operational, disturbance to breeding birds will be similar to the current operation of Port Lockroy. Any changes in the size or breeding success of the gentoo penguin colony and numbers of breeding snowy sheathbills are more likely to be influenced by the number and frequency of tourist visitors to the site than the rebuilding of the Nissen hut. This will be monitored by the ongoing penguin monitoring programme.
If the suggested mitigation measures presented in this IEE are implemented during the proposed construction of the Nissen hut accommodation at Port Lockroy, this activity is likely to have no more than a minor or transitory impact on the Antarctic environment.
1. Introduction

1.1 Purpose

The United Kingdom Antarctic Heritage Trust (UKAHT) operates Port Lockroy as a living museum. Up to four staff live at the station during the Antarctic summer maintaining the building, managing up to 20,000 visitors per season and monitoring the penguin colony. The old bunkroom in the main station building, Bransfield House, is used as a sleeping, cooking and living area. 
The UKAHT propose to re-build a Nissen hut on the site of a previous Nissen hut built during the 1940s to provide a safe and energy efficient environment for the staff to live in. The platform of the original hut still exists and would be used as a base for the new hut. 

The current staff accommodation is not suitable as it is situated in a historic building and there is a risk of accidental damage to artefacts, introduction of humidity to an old building (see Figure 1), increased fire risk and conflict of use of museum space. As part of its long term conservation, Port Lockroy was inspected by conservation architect Michael Morrison in January 2007.  In section 6.4 of his subsequent report (Morrison, 2007), it states “It is, on the face of it, undesirable to have the ‘historic base’ used as living accommodation by AHT staff over the summer season.  This is out of line with other country’s policies over the occupation of their historic buildings.  There must be, in the longer term, a detrimental effect on the fabric of the building and, more specifically, on the objects in the collection.”
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Figure 1. Condensation on window in bunk room, Bransfield House
In addition, a risk assessment demonstrates that the accommodation is not suitable or comfortable for the staff: there is little privacy or space, poor hygiene facilities and the room is hard to keep warm due to poor insulation and draught-proofing. In short, the accommodation does not provide an adequate level of health and safety for UKAHT staff.
	The proposed rebuilding of the Nissen hut would allow the bunk room in Bransfield House, the oldest room on the station, to be returned to its 1950s state. This would give a more complete picture of the station for visitors and also allow space for more interpretive material. With the rebuilding of the Nissen hut the overall site would also look more as it did in the 1940s and ‘50s (see Figure 2, right).
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Figure 2. Nissen hut at Port Lockroy Feb 1945


The proposed hut will be a purpose built, energy efficient, pre-fabricated temporary structure which will be easy to assemble and also to remove from the site in the future. 
1.2 Background
Port Lockroy was one of the first two bases built during Operation Tabarin, a World War II British expedition organised by the Admiralty and the Colonial Office which aimed to strengthen Britain’s territorial claims in and around Antarctica during the pre-Antarctic Treaty period. 

Port Lockroy was operational between February 1944 and January 1962. Initially, survey work, geology, meteorology and botany were the main research activities, but after 1950 ionospheric research was the predominant activity. 
The core of the original base is a prefabricated hut manufactured by Boulton & Paul – this part of the hut is now the living accommodation for the UKAHT staff. The hut has been added to and altered many times over its lifetime. The Nissen hut was erected at Port Lockroy in 1944 as a storage and emergency hut. It started to break up in around 1979 and in 1984 the end walls had deteriorated. In 1996 the restoration team dismantled the remaining structure to make it safe.

In 1995 Port Lockroy was designated Historic Site and Monument HSM No. 61 under the Antarctic Treaty. Bransfield House and the Boatshed were restored in 1996. The Nissen hut was in a far greater state of ruin and was dismantled for safety reasons.  Since then Bransfield House has been run as a summer only base initially by the British Antarctic Survey and then by the UKAHT. It is now a museum with a small shop and a Post Office (operated on behalf of the UK Foreign and Commonwealth Office), and is one of the two most visited tourist sites in Antarctica.
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Figure 3. Nissen hut construction in 1944
As the operator of Port Lockroy, the UKAHT aims to educate visitors on the history of the Peninsula, whilst raising funds for the conservation of other historic buildings on the Antarctic Peninsula. UKAHT staff also maintain the buildings and conduct annual penguin surveys.

1.3 Legislation

This IEE meets the requirements of the Protocol on Environmental Protection to the Antarctic Treaty, 1998 (hereafter referred to as the Environmental Protocol), in particular with regard to Annex I (Environmental Impact Assessment) and Annex V (Protection and Management of Specific Areas).
Annex V of the Environmental Protocol provides for the protection of environmentally sensitive sites in Antarctica. Article 8: 4 of Annex V states that Listed Historic Sites and Monuments (HSM) shall not be damaged, removed or destroyed. 
The general provisions of the Environmental Protocol and annexes are also considered in this assessment, including: Annex II (Conservation of Antarctic Flora and Fauna), Annex III (Waste Disposal and Waste Management) and Annex IV (Prevention of Marine Pollution).
The Antarctic Act 1994 and the Antarctic Regulations 1995 and its amendments implement the Environmental Protocol in United Kingdom law. In the Antarctic Act 1994 under Special areas, Historic Sites and Monuments the Act states that “No United Kingdom national may damage, destroy or remove any part of a site or monument designated by regulations as an Antarctic Historic Site or Monument.” 

Port Lockroy is designated as an Antarctic Historic Site and Monument under The Antarctic (Amendment) Regulations 1998 No. 1007, Schedule 2. The entry is as follows:

 61. 'Base A' at Port Lockroy on Goudier Island, off Wiencke Island, Antarctic Peninsula (Lat. 64°49'S, Long. 63°29'W). Of historic interest as an Operation Tabarin base.
The Antarctic Regulations 1995 deal with permitting and environmental assessments. The preparation of an IEE is deemed necessary if the proposed activity is likely to have more than a negligible impact (but not more than a minor or transitory impact) on the environment of Antarctica. 

1.4 UKAHT Policy on Port Lockroy

The following statement is from the UKAHT policy on Port Lockroy:

“The principal activity is the operation of Historic Site and Monument no. 61 as a museum and post office. The operation fits within the framework of the British Antarctic Territory (BAT) Heritage Strategy (ongoing). The medium and long-term strategy is for the UK Antarctic Heritage Trust to take forward the site maintaining and improving the building and museum at Port Lockroy.  It will also act as a catalyst campaigning for the conservation of other sites on the Peninsula.  In order to achieve these objectives the Trust aims to maximise revenue by selling gift items and stamps at Port Lockroy on behalf of BAT.”  

1.5 Technical reports and documentation

The following documents have been used in the compiling of this IEE:
· Wildlife Reports (annual) for Port Lockroy 1996/97 – 2007/08 (BAS and UKAHT)
· General Reports (annual) for Port Lockroy 1996/97 – 2007/08 (BAS and UKAHT)
· Michael Morrison report on Port Lockroy (2007)
· Port Lockroy Operations Manual (UKAHT, 2008; updated annually)
· Guidelines for Environmental Impact Assessment in Antarctica (2005) agreed as Resolution 4 at the ATCM XXVIII, Stockholm (see www.ats.aq)
1.6 Project management 

The project will be managed by the UKAHT. There will be two construction workers on site from mid January until the beginning of March 2009. Personnel from the UK ice patrol vessel HMS Endurance will also assist with unloading and construction of the Nissen hut.
2. Principle characteristics of the proposed activity

2.1 Location

Port Lockroy is located on Goudier Island in the Palmer Archipelago on the Antarctic Peninsula at 64°49’S, 63°30’W (see section 4.1 for location maps). 
The site of the proposed construction of the Nissen hut is on an existing concrete platform in the centre of Goudier Island, as shown in Figure 4 below.
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Figure 4. Goudier Island (Extract of map taken from Port Lockroy, Antarctica Edition 1, 1998 info sheet map compiled by A.J.Fox, 1998 MAGIC, BAS). Note that this map is based on 10 year old data and the penguin colony indicated around the Ruined hut store (Nissen hut platform) there has been no breeding since 2004 (see sections 4.6.1 and 5.5.1).
2.2 Area of disturbance

The area of disturbance will include the unloading site and the route from the unloading site to the Nissen hut platform. Construction materials will be unloaded onto the small beach to the south of the platform and then placed on depots immediately to the south of the platform, where there is a relatively flat area away from any concentrations of penguins.
A small number of items may also be stored in the Boatshed store. There will be increased disturbance along a path between the Nissen hut site and Bransfield House as the workers will be living on the main base during the initial phases of the construction.

2.3 Timescale
The proposed construction is planned to take place from mid-January to March 2009. 
Preparations to level the reinforced concrete platform will be undertaken after mid-January by two members of the construction team. The shell of the prefabricated Nissen hut will be delivered by HMS Endurance late January and will be erected with assistance from the ships’ company. The two person construction team will remain on site to fit out the hut until the end of the season in March.

2.4 Transport

Construction materials for the Nissen hut will be shipped from the UK to the Falkland Islands in two shipping containers using a commercial operator. The cargo will be transported from the Falkland Islands to Port Lockroy by the UK ice patrol vessel HMS Endurance.
Cargo will be transferred from HMS Endurance to the shore on Goudier Island in small boats.
Personnel involved in the construction of the Nissen hut will fly from the UK to the Falkland Islands or South America. Onward transport will be by ship (usually cruise ships), utilising ships which have Port Lockroy as part of their existing itinerary. 
2.5 Accommodation

The two construction workers for this project will be accommodated in Bransfield House until the Nissen hut shell is complete. When progress allows, the workers may relocate to live in the Nissen hut.
2.6 Nissen hut design

The proposed Nissen hut will be purpose built and pre-assembled off-site. The footprint of building will be 12.2m x 4.9m with an apex height of 2.8m. The Nissen hut has been designed to look as similar as possible to the original hut built in the 1940s (see Appendix 2). However, as well as windows at each end of the hut (east and west elevations), there will be three dormer windows on the north side of the hut and one on the south to make it a more comfortable living space (Figure 5).
[image: image7.png]PROPOSED EAST ELENATON FROPOSED SOUTH ELEVATION





[image: image8.png]PROPOSED WEST EL

arion PROPOSED NORTH ELEVATIN




Figure 5. Nissen hut exterior 
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Figure 6. Converted Nissen hut used for outdoor education accommodation in UK

The interior of the hut will consist of an open living/kitchen/dining area, one four-person bedroom, shower room and toilet. The shower facility is intended for occasional use only if the facilities of a cruise ship are not available. The main entrance will be at the west end of the building, where there will be a lobby/boot room, which leads into the main living area. Figure 6 shows a Nissen hut converted for use as accommodation in the UK. The internal layout of the Hut can be seen in Figure 7.
2.6.1 Energy requirements

The hut has been designed for minimal energy requirement during operation, whilst maintaining effective ventilation and avoiding the problems of condensation caused by cold bridging between the outer and inner parts of the building. High performance thermo-reflective insulation will be used in the curved wall/roof panels of the hut. Floor panels will be high quality Structural Insulated Panels (SIPs). Maximum U-values will be used on the windows and modern insulation materials for the floor and walls/ceiling.  Nevertheless all building materials will be of a benign nature so alleviating potential disposal problems when the building is removed.
A wind turbine and/or solar photovoltaic panels will be used to trickle charge batteries. The risk of a bird strike is seen as minimal due to the small size of a potential turbine (1.75m swept diameter). There will be one generator (Honda EV10i 0.9kw, 3.9A), which will be used as a back-up power supply for charging batteries. 12 Volt low energy lighting and equipment will be used where possible. 
A high degree of insulation for the building will minimise the amount of heat needed. A kerosene boat type stove heater will be used to heat the building and water (via a water jacket on the heater). A propane gas hob, with oven below will be used for cooking.  Propane will also be used for the toilet. Adequate ventilation will be incorporated with fire exits with air lock at both ends of the building with fire alarms and CO2 monitors installed.
The use of a reverse osmosis plant was investigated, but was not considered practicable due to the high power requirement and complex technical competence needed to operate the system. There is not space to provide a technician to service such complex equipment. This far exceeds the environmental impact of obtaining existing fresh water from the ships.

Passive solar heating of water is omitted at this stage for simplicity of use but there will be the option for it to be installed at a later date. The transit tank for water would be sited to maximise its warming from any ambient heat.
The aim for the operation of the Nissen hut is to achieve as near to ‘zero-emissions’ as possible. Renewable technologies will be added and improved where practical, as technology and finances allow.
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Figure 7. Nissen hut interior layout

2.7 Construction activities
The construction will be undertaken in three phases:
2.7.1 Site preparation

A rough concrete platform for the hut with concrete footings already exists, but the requirement for a level base to build from will require 12 small concrete pads to be put on top of the existing base. These will provide a level base for a timber framework and SIP floor panels to be built on. This construction method will prevent any damage to the existing platform. No further concrete will be used during the construction. No major alterations will be made to the site, so that when the hut is removed in the future, it will be easy to return the site to its existing state.
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Figure 8. (above) Nissen hut site, foundations (2007) and (right) plans for original hut showing concrete  footings
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2.7.2 Erection of the pre-assembled hut 

The second stage will be the erection of the main structure of the hut. The pre-fabricated hut sections will be unloaded from the ship and assembled over a period of 3-4 days. Work may operate on a shift basis over this period if necessary.
2.7.3 Fitting out of the hut

The hut will be fitted out by the two construction workers during the remaining period of the season.
2.8 Waste management

UKAHT policy, in line with Annex IV of the Environmental Protocol, is that all waste from Port Lockroy, other than sewage or filtered wet domestic waste, should be removed from Antarctica.  Open burning of rubbish is prohibited. 
During the construction of the Nissen hut, waste production (packaging materials in particular) will be minimized by instructing suppliers to minimise packaging and by containerising building materials the requirement for packaging will be minimal. Waste will be re-used or recycled where possible. Waste will be separated and compacted at source and removed from Antarctica to licensed recycling and landfill facilities in Ushuaia. Waste will be removed from site as soon as possible to reduce the risk of dispersal.
Sewage and domestic liquid wastes will be discharged directly to the sea below the low water mark in an area of rapid dispersal and dilution during the construction phase. Once installed in the Nissen hut, a waterless propane incinerating toilet will be used. Other types of sewage arrangements have been investigated (composting etc.) but due to lack of manpower and the cold conditions propane was considered most suitable for Port Lockroy.

Kitchen waste (tea bags, bones, peel etc) are double bagged and removed from Port Lockroy. No burning or incineration takes place at Port Lockroy.
Hazardous waste and poultry waste (which are both minimal to non-existent are bagged up for incineration at the earliest opportunity.

Further details of waste management can be found in Annex 6 of the Port Lockroy Operations Manual (UKAHT, 2008).

2.9 Standard Procedures

Standard procedures are outlined in the Port Lockroy Operations Manual. The manual includes information about the general running of the station and specifically includes:
· Waste Management Plan
· Hazardous Data Sheets

· Risk Assessments

· Contact details and Communications Schedules

· Emergency Procedure and Emergency Equipment list

· UK Foreign and Commonwealth Office Permit including Preliminary Environmental Impact Questionnaire

A pre season briefing and training session is held in the UK for all staff (including contractors). This covers the operating procedures for Port Lockroy as well as conditions and provisions of the permit. 
An annual report is produced at the end of each season. This includes details of incidents, including environmental incidents. The 2008/09 season report will include details of the construction of the Nissen hut.

3. Alternatives to proposed activity

3.1 Do not proceed

The use of the bunk room in Bransfield House for living accommodation increases the risk of fire, accidental damage to artefacts and damage to the building and artefacts through increased humidity. 
The bunk room presents a severe fire risk, is cramped for up to four people and has no sanitary facilities, no privacy from visitors or from other staff members and is cold (due to lack of insulation and poor draught-proofing), damp (due to condensation) and uncomfortable and does not meet modern standards for a safe and healthy environment where staff can live. The refurbishment of this room to get it up to standard and the changes required were rejected at an early stage.

The use of this room for staff accommodation means that it cannot be used as part of the museum. If it were made available as museum space, it could be returned to its 1950s state and there would be additional space for interpretive material for the education of visitors.
If the UKAHT was unable to build suitable alternative accommodation for its staff, then it would have to seriously consider discontinuing the operation of Port Lockroy as a living museum. The station would still be visited by up to 20,000 visitors per year, but there would be no on-going management and maintenance of the station and education and supervision of visitors. It is likely that the station would become damaged and degraded with time. Also, the ongoing monitoring of the penguin colony could not be continued.
3.2 Convert boatshed into living accommodation

The boatshed is situated to the north of Bransfield House, removed from the main museum building. It is currently used for storage. 

Conversion of the boatshed to living accommodation would not cause any visual change or increased footprint to the site, whilst providing separate private accommodation. However, the boatshed is itself a historic building and use for living accommodation would cause degradation and increased fire risk. Changes to the internal structure of the boatshed would be required and the conversion would be time consuming.
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Figure 9. The boatshed at Port Lockroy
The boatshed (Figure 9) is situated within a significant concentration of penguins, so there would be significant disturbance to the penguins both during the conversion and during occupation. It would be uncomfortable for staff members to be living in such close proximity to the penguins (noisy and smelly) and there may be an increased risk of health problems associated with penguin guano and dust.

The use of the boatshed for accommodation would mean that storage space for stores and merchandise would have to be found elsewhere. Consideration has been given to reducing the amount of merchandise, but alternative revenue would be required to run Port Lockroy like a landing fee, which when raised in the past has been seen as politically unacceptable. Storage space would still be required elsewhere for general stores and space is limited on the site.
For the many reasons described above, the conversion of the boatshed does not present a suitable alternative to the proposed construction of the Nissen hut at Port Lockroy. 

3.3 Alteration and extension of existing building by conversion of generator shed and workshop into living accommodation
The conversion and extension of existing old generator shed/workshop, which is part of Bransfield House has been considered. This would have a small increase in the footprint on the site and would some external visual impact. 

The conversion would require the destruction of one of the oldest parts of the original building, which is a Historic Site. Although there would be a new interior, the conversion would still be part of a historic building and there would be an increased risk of fire and some increase in humidity (though this could be mitigated by effective design).
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Existing view from Chains landing




Projection with proposed alteration
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Existing view north from south side of base


Projection with proposed alteration

Figure 10. Projections of conversion of generator shed and workshop compared with existing building
The old generator and shed/workshop are part of the museum and therefore using this area for staff accommodation would remove museum space (including the darkroom, workshop and store cupboards). The workshop space is currently used for base maintenance jobs. Some of the building would have to be demolished and then rebuilt, causing disruption to the operation of the base and producing waste for disposal off-site. 
In 2006/07 there were four recorded snowy sheathbill nests under Bransfield House, one of which is under the workshop and one under the generator shed. In addition, there is a high concentration of gentoo penguins on the north side of Bransfield House and this area is used to determine when hatching has finished as part of the penguin monitoring programme.
The conversion of the existing generator shed and workshop has many practical disadvantages and therefore does not present a suitable solution for the accommodation of staff at Port Lockroy. 

3.4 Tented accommodation on the island

Providing tented accommodation during the operational period of the station from November to February was considered. This would be cheap and easy to implement. The only suitable place for tents would be the Nissen hut platform as no penguins have nested here in the last three years.
Disadvantages of this option include discomfort, noise and smell from the penguins, difficulty of heating and lack of control of the almost 24 hour daylight. There would still be no access to washing facilities. Tents would also have a significant visual impact on the site.
The use of the Nissen hut platform for tents would have similar impacts on the wildlife as having a replacement Nissen hut on the site, as there is more activity at the site during the operational summer months.

This option was rejected as it has significant disadvantages.
3.5 Temporary field camp accommodation – Melon hut etc
A temporary hut, which was purpose built off-site and then erected on the Nissen hut site would be a cheap and easily implemented option. However, this type of hut would still provide poor comfort and minimal space for long term accommodation. The hut(s) would also have a significant visual impact on the site. This alternative was therefore rejected.
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Figure 11. Melon hut
3.6 Purpose built staff accommodation on Nissen hut site
The construction of a purpose built accommodation building on the Nissen hut site was considered. This would be pre-assembled off-site and would designed for easy removal in the future. It would be designed to fit in with the existing station structures. 

Although sited on a previously developed area, the building would increase the footprint of structures and visual impact on the island. This option was rejected as the building of a new hut was considered to be less in keeping with the site than the rebuilding of a structure which was previously at Port Lockroy and may lead to confusion as to which were the historic parts of Goudier Island.
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Current view looking west


    

   Projection with proposed hut 

Figure 12. View of possible purpose built hut compared with existing view
3.7 Floating barge/yacht

The staff working at Port Lockroy could be accommodated off-shore on a barge or yacht, moored in the bay. The vessel would only be near the base during the summer season and would not be on the Historic Site. It would provide self-contained accommodation and would not pose any fire risk to the main station or outbuildings.
Having a vessel off-shore at Port Lockroy would be a logistically more complex solution and would be very costly. The vessel would be vulnerable to weather conditions and would provide greater risk to UKAHT staff. Arrangements would have to be made at the start and end of each season to get the vessel in place. The vessel would also have a visual impact on the station environment. Having a floating barge or yacht to accommodate staff is therefore not considered to be a realistic alternative.
3.8 Summary

All of the above alternatives were carefully considered by the UKAHT. A consultation document detailing the alternatives was circulated to key stakeholders in February 2008. A summary of the stakeholder responses is given in Appendix 1. 
The UKAHT trustees met to consider the above options, together with the stakeholders’ views. Do not proceed, conversion of the boatshed and the use of tents and offshore yachts were rejected first as these options were considered the least practical solutions. The use of field camp accommodation was rejected as it was considered that the structure would be obtrusive, ugly and detract from the rest of the historic site. 

The rebuilding of the generator shed was rejected as it would be very expensive and would still have been within the confines of the main historic building. 
The Nissen hut reconstruction or new purpose-built structure on the Nissen hut site were selected as the best options. The Nissen hut restoration was chosen as the best option as the rebuilding of a structure which was previously at the site was seen to be more in keeping with the museum and the visual impact would be the most similar to how the station environment used to be.
4. Initial environmental reference state of Port Lockroy area

4.1 Location

Port Lockroy is located on the Antarctic Peninsula at 64°49’S, 63°30’W. The base lies on Goudier Island within a bay to the south west of Wiencke Island in the Palmer Archipelago. The harbour at Port Lockroy is a small, west-facing bay, around 1km wide. The bay is surrounded by ice cliffs around 30m high.
To the south of Goudier Island is the larger Doumer Island (around 7km long and 3km wide), with a highest point of around 500m.
The nearest permanently occupied station is the United States operated Palmer Station (64°46’S, 64°03’W) on the south-west coast of Anvers Island, around 30km from Port Lockroy. The Chilean refuge Yelcho (64°52’S 63°35’W) is located on the southern tip of Doumer Island, around 10km from Port Lockroy.
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Figure 13. Location of Port Lockroy on Antarctic Peninsula (map courtesy of BAS)
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Figure 14. Map showing location of Port Lockroy near to Wiencke Island (courtesy of BAS)
4.2 Geology and geomorphology

Goudier Island is a small low-lying rocky island. The main rock type is a grey/black granodiorite and there are some basalt dykes on Goudier and Doumer Islands.

Port Lockroy is surrounded by steep mountains on Wiencke Island: Jabet Peak (545m) and Noble Peak (760m) lie to the northeast; the Wall Range to the east rises to around 1100m and the Seven Sisters of Fief rise up to around 1400m to the southwest. On Doumer Island to the south of Port Lockroy are the lower Doumer Hill and Stokes Hill (550m).
4.3 Hydrology and glaciology

Fast ice usually surrounds the island during winter months, melting back during November and December. The amount of fast ice varies from year to year and sometimes remains intact until the end of December, allowing passengers to disembark from ships onto the ice and walk to Goudier Island. The bay is surrounded by around 30m high ice cliffs from glaciers flowing off Wiencke Island.

There are two major glaciers on Wiencke Island, which flow westwards to the sea near to Port Lockroy. These are Harbour Glacier flowing from the northeast and Thunder Glacier to the east.

Snow cover on Goudier Island melts back to the rock surface during the summer. There are no fresh water sources on the island. 

4.4 Climate

Prevailing wind at Port Lockroy is north to north-east and the climate is influenced by a polar-maritime air mass. There is no very recent accurate temperature or precipitation data from Port Lockroy, however, year round data are recorded at the US Palmer Station around 30km from Port Lockroy. The mean annual temperature at Palmer Station is around –3°C and average temperatures range between 2°C in the summer and –10°C in the winter. Average wind is around 10 knots. The water equivalent precipitation (snow and rain) is around 80cm per year.
4.5 Flora 
4.5.1 Terrestrial flora

There is no ground cover on Goudier Island.  Flora consists mainly of several species lichens and mosses and swards of the grass Deschampsia Antarctica, one of only two flowering plants in Antarctica.
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Figure 15.  a. Grass, Deschampsia Antarctica. I.M. Lamb, Reproduced courtesy of BAS Archives Service. Ref. no. [A95]. b. Black lichen and Orange lichen Caloplaca 
Lichens Umbilcaria, yellow Lecanora and Xanthoria lychnea occur.  On boulders near the sea spray zone, coloured crustose (flat growing species) occur such as Caloplaca (orange, yellow), Verrucaria (black brown) and Buellia (grey and white). 

The green alga Prasiola crispa is present as green mats, common around penguin colonies.
4.5.2 Marine flora

The marine lichen, Verrucaria serpuloides is restricted to this area, occurring from the low tide mark to around 10m depth. Seaweed is present in shallow water along parts of the coast of Goudier Island. 
4.6 Fauna

Data relating to fauna at Port Lockroy are from the annual Port Lockroy Wildlife Reports (BAS and UKAHT, 1996–2008) unless otherwise stated.
4.6.1 Breeding birds

The main breeding species on Goudier Island are Gentoo penguins (Pygoscelis papua) and snowy (also known as yellow-billed) sheathbills (Chionis alba).   

Gentoo penguins are circumpolar, breeding on sub-Antarctic Islands and the Antarctic Peninsula (46–65(S). The Antarctic Peninsula population represents approximately 25% of the total (minimum) breeding population of gentoo penguin (314,000 pairs, Williams, 1995) and is increasing at most sites. Conversely, populations at sub-Antarctic islands (75% of the total) may have decreased substantially. The species is listed as Lower Risk – Near Threatened on the IUCN (World Conservation Union) Red List.  

Gentoo penguins nest colonially on ice-free ground on the Antarctic Peninsula. Colonies tend to be smaller and at lower densities than other penguin species. Birds start returning to colonies late September to early October and lay a two-egg clutch generally from October to November. Date of onset of egg laying varies between years at the same location but is more synchronous in Southern localities. However, this can be delayed if nesting areas are still covered in snow. Both parents perform incubation with daily changeovers for 34-36 days. After hatching, chicks are brooded by both parents for 25-35 days with chicks then forming small, loose crèches being fed daily by both parents up to fledging at 80-100 days (February). 

The main cause of mortality of both eggs and chicks is predation by Subantarctic skuas (Catharacta skua, Quintana & Cirelli, 2000). Dominican gulls (Larus dominicanus) and snowy sheathbills will also take penguin eggs and small chicks. Skuas and Southern giant petrels (Macronectes giganteus) predate larger chicks in crèche.

Historical data from Goudier Island show that the gentoo penguin colony was first established in 1985 and rapidly increased to reach its approximate present size in the mid 1990s. In 2007/08, there were 618 breeding pairs of gentoo penguins on Goudier Island.

Arrival of two to four station personnel and the first tourist ship is usually from mid to late November depending on ice conditions. In 1996, a study to investigate the impact of tourist numbers on the breeding performance of gentoo penguins was established at Goudier Island and is now one of the longest established tourist monitoring programmes in Antarctica. The island (and the colonies) is divided into a control area where tourists are not permitted to enter, and a visited area where tourists may walk around the penguin colonies closely supervised by their tour leaders (Cobley et al 1999 & 2000). 
Results from this study emphasise that although there is considerable variability between years in breeding performance, no statistical impact could be found in either number of breeding pairs or breeding productivity after one decade of controlled visitor numbers (Trathan et al. submitted). 
Snowy sheathbills breed on the Antarctic Peninsula and along the Scotia Arc. The global population is estimated at 20,000 individuals and appears to be stable. They are pigeon-like scavengers that nest in burrows, crevices, and caves or under buildings, often in association with seabird colonies where they will attempt to take eggs and small chicks. In 2006/07, seven breeding pairs were recorded on Goudier Island, rearing between 1 to 3 chicks each (UKAHT, 2007). Four nests were under Bransfield House, two were under the boatshed, a further nest was amongst whale bones near the boatshed. No sheathbills nest near the Nissen hut platform. There are usually several non-breeding sheathbills present on the island that roost on the roof of Bransfield House and forage on beaches or around the larger penguin sub-colonies. 

One Antarctic tern (Sterna vittata) nest was recorded on Goudier Island in 2006/07 and produced two chicks. Territorial behaviour is often seen over Bills Island but most breeding occurs at sites around Jougla Point and other areas of Wiencke Island.

A very small number of Dominican gulls (two nests in 2005/06) breed on Bills Island just off Goudier Island. Dominican gulls also nest on nearby Jougla Point, Wiencke Island (28 nests in 2006/07). Subantarctic skuas have also been recorded breeding on Bills Island previously (one confirmed nest in 2005/06). There are usually pairs of skuas exhibiting territorial behaviour on Goudier Island (two pairs in 2005/06) plus several non-breeding birds.

There are colonies of breeding blue-eyed shag (Phalacrocorax atriceps) (28 pairs 2007/08) breeding on nearby Jougla Point. Wilson’s storm petrels (Oceanites oceanicus) also breed in exposed rocky areas on Jougla Point and perhaps on Goudier Island although the latter is not confirmed. 
4.6.2 Non-breeding birds

Adélie penguins (Pygoscelis adeliae) and chinstrap penguins (Pygoscelis antarctica) are occasional non-breeding visitors. Sightings of emperor penguin (Aptenodytes forsteri) are very rare. Southern giant petrels are seen in small numbers throughout the summer especially towards the end when weak penguin chicks and carcasses are available.

Other non-breeding visitors include Arctic tern (Sterna paradisaea), Antarctic petrel (Thalassoica antarctica), cape petrel (Daption capense), snow petrel (Pagadroma nivea) and south polar skua (Catharacta maccormickii).

4.6.3 Mammals

Crabeater seals (Lobodon carcinophagus) breed locally to Port Lockroy and Weddell seals (Leptonychotes weddelli) regularly haul out on Goudier Island. Leopard seals (Hydrurga leptonyx) hunt regularly in the bay around Goudier Island, particularly at the time of penguin chick fledging. Elephant seal (Mirounga leonina) and fur seal (Arctocephalus gazella) are occasional visitors, the latter usually being sub-adult males.  

Of the whales, minke whales (Balaenoptera acutorostrata) are most commonly sighted, often in Port Lockroy quite close to Goudier Island.  Humpback whales (Megaptera novaeangliae) are the next most common species but are usually sighted further off in Neumayer Channel.  

Killer whale (Orcinus orca) and fin whale (Balaenoptera physalus) have also been recorded at Port Lockroy. 
4.7 Current usage

Port Lockroy is operated as a living museum with a small shop by the UKAHT, during the austral summer. All visits to the station are coordinated. In addition a Post Office is operated on behalf of the UK Foreign and Commonwealth Office. Work is also undertaken to conserve and maintain the station and there is an ongoing penguin study investigating the impact of visitors on the penguin colony.

4.7.1 Landing restrictions

Permission is required from the Base Leader a minimum of 72 hours prior to landings. A member of the Port Lockroy staff usually briefs all visitors to the station on the visiting vessel prior to landing. A DVD has recently been produced to supplement this briefing.
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Figure 16. Visitors arriving at Port Lockroy
	All ships visiting the station must be IAATO members and should have 500 or fewer passengers. Only one ship may visit the station at a time and there is a maximum of three ship visits permitted per day. 

No more than 60 visitors (exclusive of expedition guides and leaders) are allowed onshore at Port Lockroy at any time and there should be no more than 350 visitors per day. A ratio of one guide per 20 passengers must be maintained. No more 


than 35 visitors are permitted inside the hut at any one time.

All tourist visits follow Recommendation XVIII-1 “Guidance for Visitors to the Antarctic” (ATCM XVIII, 1994) as well as specific site guidelines for Port Lockroy (see Appendix 3).
4.7.2 Visitor numbers

Visitor numbers to Port Lockroy, while it has been operated as a museum are shown in Table 1 below.  The total visitors to the base are shown in Figure 17. The increase in visitors in 2006/-07 season reflects the extended opening period compared to previous seasons. 
	Season
	Cruise Ships
	Yachts 
	Visitors to base
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	1996
	32
	15
	900
	

	1996/97
	63
	21
	4265
	

	1997/98
	58
	27
	4800
	

	1998/99
	73
	39
	5782
	

	1999/00
	96
	37
	7289
	

	2000/01
	76
	34
	6417
	

	2001/02
	77
	33
	6423
	

	2002/03
	95
	0
	8340
	

	2003/04
	100
	0
	9621
	

	2004/05
	106
	28
	9466
	

	2005/06
	130
	30
	10661
	

	2006/07
	165
	42
	16004
	

	2007/08
	168
	60
	17517
	


 Table 1.  and Figure 17. Visitor numbers to Port Lockroy 1996-2008 
4.7.3 Station operation
Two to four people man the station between November and March and are landed/collected by cruise ships. Cargo is transferred from the landing site either to the boat shed (shop merchandise) or to Bransfield House (personal effects, supplies etc). Where necessary, snow is cleared from around the windows and then walls with care being taken not to deposit snow on penguin nesting areas. Access areas to the sea are dug out at the Chains landing site and at the sewage disposal site.

The original bunkroom in Bransfield House is used for sleeping and cooking. Cooking is done on a propane gas stove. Paraffin tilley lamps supply some heat. Fresh water is obtained from cruise ships visiting the station and occasionally by collecting brash ice from the beach and melting it. Food staples and basics are shipped from the UK. Cruise ships generally provide a good supply of fresh food. Emergency food and equipment is kept in the boatshed in case of fire destroying Bransfield House.  

Personal washing consists of sponge baths in basins and showers onboard cruise ships if invited. Washing of clothes is rarely done by hand because of the long drying times but cruise ships sometimes offer laundry services if they have an extended stay at Port Lockroy. An ‘Elsan’ camping toilet bucket it is sited in the old lavatory on the western end of the workshop but presents a health and safety risk due to  carrying the bucket over rocky terrain to empty it into the sea.

The buildings are swept and cleaned on a daily basis with particular attention being paid to the removal of penguin guano brought in on peoples’ boots. Mopping is done on a weekly basis or as required. In dry conditions, guano ‘dust’ can cause respiratory problems.
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Figure 18. UKAHT staff at Port Lockroy
The roof of the base and boatshed require annual painting with bitumastic paint. Walls and windows often need repainting after winter. 
VHF and HF radio and an Iridium satellite phone provide communication. E-mail is also available. A set of solar panels and a generator are available to charge batteries.

4.8 Protected areas and Historic Sites

Port Lockroy or “Base A” is designated as Historic Site and Monument No. 61 under the Antarctica Treaty System (see section 1.3). It has been designated due to its historic importance as an Operation Tabarin base from 1944 and for scientific research, including the first measurements of the ionosphere and the first recording of an atmospheric Whistler, from Antarctica. Port Lockroy was a key monitoring site during the International Geophysical Year of 1957/58. It is now operated by the United Kingdom Antarctic Heritage Trust as a living museum. 

To the south, on the southern side of Doumer Island, there is an Antarctica Specially Protected Area, which was designated by Chile (ASPA No. 146, South Bay). The site consists of around 1km2 of coastal and sub-tidal benthos near to the Chilean refuge Yelcho. The site is the subject of a long-term study on marine ecology, and was designated to reduce the risk of accidental interference which might jeopardize those investigations. This site will not be affected by the proposed activity.
4.9 Baseline monitoring information

4.9.1 Fauna

The base staff monitor the population and breeding success of the gentoo penguins on the island (see section 4.6.1). This monitoring is on-going.
In addition to the penguin study, staff also record numbers of nests of snowy sheathbill, skua and Dominican gulls on Goudier Island and Bills Island (accessed at low tide). Any non-breeding visitors are also recorded on a daily basis.  If cruise ships can provide boat trips, staff also count blue-eyed shags, Dominican gulls, Antarctic terns and gentoo penguins at Jougla Point.  These data are also sometimes supplied by researchers working for Oceanites, Inc (http://www.oceanites.org), as part of their project, the Antarctic Site Inventory.  
4.9.2 Incident reporting
Environmental incidents, including fuel spills are recorded and reported to the Director UKAHT and the FCO as well as in the annual Port Lockroy General Report. 
4.10 Future environmental reference state in the absence of the proposed activity

If the UKAHT was unable to build suitable alternative accommodation for its staff, then it would have to consider discontinuing the operation of Port Lockroy as a living museum. The station would still be visited by in the region of 20,000 people per year, but there would be no on-going management and maintenance of the station and education and supervision of visitors by UKAHT. If the UKAHT did withdraw, ongoing management and maintenance would fall to BAS/FCO. Visitor numbers to the site could be further controlled. It is likely that the station would become damaged and degraded with time. Also, the ongoing monitoring of the penguin colony could not be continued. 
If the station continued to operate as it does now, then the continued occupation of Bransfield House may cause degradation to the fabric of the station and damage to artefacts.

It is likely that the overall number of tourists to the Antarctic Peninsula will continue to increase, resulting in increased visits to Port Lockroy. Changes in environmental conditions at the site may also occur due to increasing temperatures in the Antarctic peninsula region.
5. Assessment, minimisation and mitigation of likely impacts
5.1 Atmospheric emissions

Transportation within Antarctica for the proposed construction will be via ships that are sailing in the Antarctic Peninsula region as part of their usual itineraries. Ships’ fuel emissions are therefore not considered significant for the purpose of this assessment.

Atmospheric emissions for the proposed construction will result from the use of small boats to unload the construction materials and transport them to shore. The existing station generator will be used for charging batteries used during the Nissen hut construction.
Current fuel use for a season at Port Lockroy is summarised in Table 2, with the additional amount required for the construction in parentheses. It is estimated that fuel use for the construction will be no more than 25% of what is used during a normal season.

A minor amount of emissions will occur during refuelling operations or if any fuel spills occur.
	 Fuel
	Used for
	Approx amount used per season

	Propane
	Heating, cooker, propane toilet (once installed)
	18kg Calor propane x 8 (+ 2)


	Kerosene
	Stoves and lanterns
	40 litres (+ 10 litres)

	Petrol
	Generator for charging batteries
	160 litres (+ 40 litres)

	Methylated spirits
	priming the stoves and lanterns
	3 litres (+ 1 litre)


Table 2. Fuel use per season at Port Lockroy
Fuel use once the Nissen hut is operational will be reduced as the accommodation has been designed to have a minimal energy requirement (good insulation) and maximum practicable use of renewable resources. 
Impact of emissions

Use of fossil fuels will generate combustion products including CO2, SO2, NOx and particulate matter. Emissions will be rapidly dispersed.

Impacts, which will only occur during the summer months, are possible contamination of the snow, meltwater and rock surfaces which may affect biota. However, due to previous occupation of this site and frequent visitation, the area is not pristine. The impacts are cumulative, contributing to regional and global atmospheric pollution, but are of low intensity.
Fuel emissions due to the proposed construction (and the subsequent operation of) the Nissen hut are considered negligible compared with other Antarctic operations.
Mitigation measures
· Minimise ship and small boat movements

· Check with operators that they use clean-running engines for small boats 
· Use of ship already operating in area

· Fuel will be used sparingly 

· Maximum practicable use of renewable energy sources 
5.2 Impacts on soil and hydrology

5.2.1 Fuel spills
Only a small amount of fuel is used at Port Lockroy. Refuelling of the generator, lanterns and stove take place within the station and any spills are mopped up with rags, which are then shipped out with the waste. 
Fuel spills may occur due to leaking fuel containers or during refuelling activities. Fuel and oil may leak from the outboard engines of boats bringing the construction cargo ashore.  Spills are likely to be less than 5 litres and the maximum risk is the loss of a jerry can containing 20 litres.
Impact of fuel spills

In the sea, fuel and oil will be rapidly dispersed. Fuel is relatively volatile and will evaporate, though a waxy residue may remain if spilled on land. Vegetation damage may occur.

Port Lockroy is not a pristine site and ground contamination from fuel and other substances will have occurred during its original occupation. The UKAHT ensure that procedures are in place to take all steps necessary to avoid any further contamination.
Mitigation measures

· Correct procedures will be followed for transport, handling and use of fuels
· Minimise handling and transfer of fuels; use of correct equipment

· Fuel spills of more than a litre will be reported to UKAHT and BAS and recorded in the Port Lockroy General Report
· Check with small boat operatives that no oil leaks from engines
5.2.2 Sewage and grey water 

Waste water (grey water) will result from food preparation and washing activities. Around 50 litres of sewage and grey water per week is discharged to the sea using a bucket during normal summer operations at Port Lockroy. During construction, sewage waste will also be discharged to the sea. The addition of the construction team will add approximately an extra 11% waste over the season to normal operations. This will no longer be necessary when the propane toilet is installed.
Impact of sewage and grey water discharge
Sewage and waste water disposal will add nutrients, including non-native bacteria, yeasts and viruses as well as heavy metals and organic pollutants to the marine environment at Port Lockroy. The impacts will be minor and localised, but will contribute to the cumulative impacts in the area.

Mitigation measures

· No sewage or grey water will be discharged close to wildlife

· Sewage and grey water will be discharged below the low water mark 
· Sewage and grey water will be discharged in an area where the current/tide will result in rapid dispersal and dilution
· A propane toilet will be installed to remove the need for sewage disposal at sea
· Waste water will be filtered before being discharged to the sea
5.2.3 Concrete preparation

A small amount of concrete will be mixed to build the footings for the Nissen hut. 

Impact of concrete preparation

Concrete dust is highly alkaline and ground contamination may cause damage to vegetation or invertebrates. 

Mitigation measures

· Concrete will not be prepared during windy weather to avoid the spread of dust

· Concrete preparation will be done on the existing Nissen hut platform
5.3 Solid waste

Waste disposal for the proposed construction of a Nissen hut for accommodation at Port Lockroy is discussed in section 2.8. The main source of waste will be packaging materials used for the transport of construction materials. Where possible, these materials will be returned to HMS Endurance during the second phase of the construction. 
If items are unpacked outside care should be taken to prevent the dispersal of packing materials, particularly as this may cause disturbance to breeding birds.

The disposal of waste will either be with a licensed waste contractor in the Falkland Islands or in Ushuaia, Argentina. 

Impact of solid waste

Solid waste may become dispersed if not packed and stored properly, causing disturbance to breeding birds and visual impact at the site. The removal of waste for disposal outside Antarctica may have an indirect environmental impact on a different ecosystem.
Mitigation measures

· Minimisation by reduction of packaging where practicable

· Hazardous materials brought to site will be kept to an absolute minimum and all hazardous material will be properly labelled and removed from Antarctica
· No prohibited products (listed in Annex III, Article 7 of Environmental Protocol) will be brought to Port Lockroy

· Waste items will be re-used and recycled as much as possible

· A record of all waste produced and how it is removed from the island will be maintained and recorded in the General Report
· All food wastes will be stored in secure containers to prevent scavenging (poultry waste will be separated and stored seperately and secure for incineration).
· All waste will be sorted, labelled and securely contained, to prevent wind dispersal or scavenging. Waste will be removed from Port Lockroy on a regular basis

· Construction team will be briefed on waste management procedures

5.4 Light pollution

Port Lockroy operates during the Antarctic summer, when there are only relatively short periods of darkness during the night. However, at the beginning and end of the season the evenings become dark and it is necessary to use artificial lighting.
Impact of light pollution

Artificial light sources can disorientate birds when it is dark outside. 

Mitigation measures

· Minimise use of lights
· Once built, the windows of the Nissen hut will be fitted with blinds or curtains to prevent light emission

5.5 Impacts to flora and fauna
Impacts to flora and fauna may occur due to physical disturbance and noise. During the construction of the Nissen hut this may occur during unloading and moving of cargo to the site and during construction.
5.5.1 Disturbance of gentoo penguins in the area of the Nissen hut platform
The Nissen Hut platform has been used by small numbers of penguins for nesting in previous years (see Table 3). 

	Season
	No. occupied nests

	1996/97      
	17

	1997/98      
	19

	1998/99      
	13

	1999/00     
	13

	2000/01      
	0

	2001/02      
	0

	2002/03      
	8

	2003/04      
	2

	2004/05     
	1

	2005/06      
	0

	2006/07     
	0

	2007/08      
	0



Table 3. Number of occupied nests at Nissen hut site since 1996
Since 2000, the site has only been used for breeding three times out of a total of eight seasons, and has not been used at all for the past three seasons. The Nissen hut platform is more open and less protected from the other colonies on Goudier Island and is targeted more frequently by skuas.
Young penguins (first-year breeders) are often forced to use the periphery areas of colonies because older, more experienced birds have prime locations that are more protected from predation.  Reports have also documented that snow is deeper and remains longer on the Nissen hut platform than in other areas. The formation of a nest does not necessarily result in the successful fledging of a chick. In general, hatching success for birds using this site is lower than at other colonies. However, although not used recently, there is a small chance that by the time station personnel arrive for the 2008/09 season, one or a small number of pairs may be using the area for nesting.  

The construction of the Nissen hut has been planned to begin in mid-January. By this time, even if eggs had been hatched on the Nissen hut platform the chicks would be expected to be crèching. However, the date of onset of gentoo penguin egg laying can vary between years.  If there is heavy snow at the start of the season, breeding may be delayed which could mean that chick brooding is not complete by mid January when preparation of the concrete pads is to take place.  

Chick mortality through skua, sheathbill and gull predation can be increased if brooding adults are disturbed. The Nissen hut site is more isolated from other colonies but there is a small chance that new nests could appear near the building site that could be affected. 
Minimisation and Mitigation

· If there are nests near the site that could be affected, construction work should be delayed until any successful chicks have entered crèche
· If no birds are nesting on the Nissen hut platform when station personnel arrive at the start of the season, measures could be put in place to discourage birds from using the area during construction.
5.5.2 Entrapment of gentoo penguins in construction material 

Penguin chicks at crèching age are mobile and inquisitive, often moving considerable distances from the nest while parents are feeding at sea but will often return to their nest area for feeding. There is a potential problem with chicks investigating the Nissen hut area and being trapped amongst construction material, particularly at times when the construction team are not present.   

Minimisation and Mitigation

· It is important that no part of the construction or storage process disrupts the passage of adult birds back and forth to their nesting areas during the crèche period or prevents chicks from returning to their original nest site.

· Stored materials on depots south of the platform and the construction area itself must be secured in a way that prevents chicks being trapped or entangled  

· Rope, cord, twine etc used for securing items must not be of a type that can fray in wind as this can entangle chicks
· Size of construction area and cargo depot to be kept to minimum
5.5.3 Disturbance to flora and fauna due to personnel and cargo movements and noise
The preferred landing site for cargo is directly to the south of the Nissen hut platform (see Figure 4. This allows short, direct access to the depot site and Nissen hut platform. A path will be identified. There may be isolated penguins or hauled out seals in the area during landings. 

There is a small risk that weather conditions may prevent the use of this beach and one of the two more regular landing sites either to the west of the main base (marked as mooring chains) or to the north of the boatshed (marked mooring eyes in Figure 4) may need to be used. This would cause greater disturbance as there would be a greater distance from the unloading site to the depot/construction site. However, these routes are in the visitor area of the island and are heavily used by tourists anyway. 
Mitigation measures

· Personnel will follow Recommendation XIII-1: Guidance for Visitors to the Antarctic

· Minimum distances should be maintained around any wildlife during unloading and movement of cargo ashore

· Existing paths will be used where possible

· Personnel will walk slowly and carefully when near to nesting penguins, or penguins returning from foraging trips

· Personnel will not enter undisturbed control areas used for the penguin monitoring study

· Areas where there is marine lichen or any other flora should be avoided

5.5.4 Summary

The proposed construction will take place over a period of 6–8 weeks. Disturbance of penguins will be temporary and once the Nissen hut is operational, the disturbance to breeding birds is not likely to be significantly higher than it is during the current operation of Port Lockroy. 
Significant changes in the size or breeding success of the gentoo penguin colony and numbers of breeding snowy sheathbills are more likely to be influenced by the number and frequency of tourist visitors to the site than the rebuilding of the Nissen hut. This will be monitored by the ongoing penguin monitoring programme.
5.6 Visual impact

The proposed Nissen hut, whilst not visible from all approaches, will have a visual impact on the environment at Port Lockroy. It will increase the footprint of buildings on the island, although it is being built on an existing foundation. 

As the Nissen hut is a structure that was previously at the site, it could be argued that the visual impact is in keeping with the historical context of the station. The impact is to a certain extent subjective. 

The Nissen hut is being designed as a temporary structure which can be easily removed from the site to allow it to return it to its existing state.
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Looking west Nov 2007



   

 Projection with restored Nissen hut 
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View from Sinker Rock Nov 2007

                   Projection with restored Nissen hut   

Figure 19. Projected views of proposed Nissen hut at Port Lockroy (without dormer windows)
5.7 Heritage values
It is not generally considered good practise to sleep in huts which are designated as Heritage Sites, due to the risk of accidental damage to artifacts, introduction of humidity to an old building and increased fire risk. 

The proposed rebuilding of the Nissen hut would allow the bunk room, which is the oldest room in Bransfield House, to be returned to its original state. This would give a more complete picture of the station for visitors and would increase the heritage value of the site. 

The rebuilding of the Nissen hut, albeit with a slightly altered design, would also make the exterior view of Port Lockroy look more similar to the view in the Operation Tabarin days.
5.8 Introduction of alien species and translocation of diseases

At present there are no introduced species recorded on Goudier Island.  However, due to high visitor numbers and warming temperatures on the Antarctic peninsula there is the possibility of introduction of non-native animals, plants, seeds, micro-organisms to Antarctica.

Introduction may occur through imported food or contaminated packaging and equipment entering the environment. Scavenging of unsecured food wastes by skuas is a pathway for alien species or diseases to enter the system. Soil and seeds may be introduced by unclean footwear or equipment.

Antarctic bird populations are susceptible to infection by disease including viral diseases, Newcastle disease and influenza, immunosuppressant diseases, and zoonotic diseases. The Environmental Protocol Annex II Art. 4 and Appendix C deal with non-native species, parasites and diseases.
Minimisation and mitigation

The following measures will be taken to ensure the prevention of introduction and translocation of alien species and disease:
· all clothing, boots and cargo will be cleaned before off-loading at Port Lockroy
· poultry products will be certified clear of Newcastle’s and other contagious diseases
· proper food handling and secure storage procedures 
· poultry waste will be contained in secure storage for incineration or disposal outside the Antarctic Treaty Area
5.9 Dependent and associated ecosystems

The effect of the proposed activity on any dependent and associated ecosystems will be very minor. Such effects may include contribution to atmospheric emissions. The removal of waste to South America or the Falkland Islands for disposal may have a minor indirect effect of contributing to soil and groundwater contamination. However, quantities of waste from this project will be small and hazardous waste produced will be negligible.
5.10 Indirect and cumulative impacts

Cumulative impacts of the proposed Nissen hut construction include emissions to air, fuel spills and local discharge of grey water and sewage during the construction phase of the project. These cumulative impacts will have a very minor and temporary contribution in the context of other activities in the Antarctica Peninsula region.
5.11 Impact matrix

An impact matrix (Table 4) has been prepared to summarise the likely environmental impacts of the proposed construction of a Nissen hut at Port Lockroy. Activities that will have an impact are identified and the output (potential results of the activity that may cause the impact) are stated. 

The probability of the impact occurring are predicted as L = Low (<25% probability); M = Medium (25–75%) and H = High (>75%) and the importance of the impact (L, M, H). The final two columns in the impact matrix describe the predicted impacts and indicate the measures that will be put in place to mitigate or prevent them from occurring.

Table 4. Impact matrix, showing predicted impacts and preventative or mitigating measures

	Activity
	Output
	Probability
	Importance
	Predicted Impacts
	Mitigation

	Shipping,  cargo handling and storage
	Atmospheric emissions
	H
	L
	Cumulative contribution to regional and global air pollution
	· Minimise ship and small boat movements

· Check with operators that clean-running engines for small boats 

· Use of ship already operating in the area

· Fuel will be used sparingly

	
	Noise / physical disturbance of wildlife by construction workers
	M
	L
	Disturbance of seals and penguins on beach when bringing cargo ashore
	· All personnel  briefed on minimising disturbance of fauna (Recommendation XIII-1: Guidance for Visitors to the Antarctic)
· Minimum distances should be maintained around any wildlife during unloading and movement of cargo ashore

· Activities will be conducted in such a way as to minimise noise

· Keep small boat landings to a minimum

· Ensure that all operatives drive small boats in considerate manner

	
	Introduction of alien species
	L
	H
	Spread of alien diseases; loss of biodiversity
	· All clothing, boots and cargo will be cleaned before off-loading at Port Lockroy

· Poultry products will be certified clear of Newcastle’s and other contagious diseases

· Proper food handling and secure storage procedures 

· Poultry waste will be contained in secure storage for incineration or disposal outside the Antarctic Treaty Area

	
	Physical disturbance due to depot of construction materials
	M
	H
	Disturbance of penguins; possible entrapment  or entanglement of chicks leading to chick mortality; reduction in breeding gentoo penguin population
	· The construction depot will be sited so that it does not obstruct the passage of adult birds  or chicks to their nesting areas 

· Construction materials will be stored neatly and securely to prevent chicks being trapped or entangled  

· Rope, cord, twine etc used for securing items will not be of a type that can fray in wind as this can entangle chicks

· The cargo depot will be kept to a small compact area

	Generator, heating and cooking stoves
	Atmospheric emissions
	H
	L
	Cumulative contribution to regional contamination of local ecosystems 
	· Maintain equipment to high standard and service regularly

· Minimal use of generator
· Choice of stoves and generator based on fuel efficiency and environmental performance

· Good insulation and use of renewable energy to reduce requirement for heating

	Fuelling and handling of oil and fuel
	Fuel spill: <20 litre. Oil: <1 litre
	L 
	M
	Cumulative contamination of soil, water, fauna and flora; reduction in scientific value
	· Correct procedures will be followed for transport, handling and use of fuels

· Minimise handling and transfer of fuels; use of correct equipment

· Fuel spills of more than a litre will be reported to UKAHT and BAS and recorded in the Port Lockroy General Report

· Check with small boat operatives that no oil leaks from engines

	Construction of Nissen hut
	Damage to vegetation and erosion
	L
	M
	Permanent loss of vegetation and habitat
	· Use closest unloading site for cargo so that there is minimum trampling of the site 

· Areas where there is marine lichen or any other flora will be avoided
· Existing paths will be used where possible
· Concrete will be prepared in a sheltered area and not during windy conditions

	
	Noise/ physical disturbance of wildlife at construction site
	M
	M
	Disturbance to wildlife; chick mortality; reduction in breeding gentoo penguin population
	· Timing of Nissen hut construction outside main breeding period

· Size of construction area and cargo depot to be kept to minimum
· Construction work will be delayed if there are breeding penguins nesting on the Nissen hut site

· Measures could be taken to discourage penguins nesting on the Nissen hut site 
· Personnel will follow Recommendation XIII-1: Guidance for Visitors to the Antarctic

· Personnel will walk slowly and carefully when near to nesting penguins, or penguins returning from foraging trips

· Personnel will not enter undisturbed control areas used for the penguin monitoring study

	Waste generation
	Discharge of grey water and sewage to sea
	H
	L
	Contamination of local marine habitat; loss of scientific value
	· No sewage and grey water discharges to be made in the direct vicinity of wildlife

· Sewage and grey water will be discharged below the low water mark

· Sewage and grey water will be discharged to an area where the current/tide will result in rapid dispersal and dilution
· A propane toilet will be installed to remove the need for sewage disposal at sea

· Waste water will be filtered before being discharged to the sea

	
	Removal of hazardous and non-hazardous waste
	H
	L
	Contamination of soil, water, fauna and flora if not stored securely. Indirect effect of waste disposal outside Antarctica; 
	· Minimisation by reduction of packaging where practicable

· Waste items will be re-used and recycled as much as possible

· Minimise hazardous materials brought to site; all hazardous materials to be  properly labelled and removed from Antarctica
· No prohibited products to be brought to Antarctica
· Waste will be sorted, labelled and securely contained and removed from Port Lockroy on a regular basis
· Team all briefed on waste management procedures

· A record of all waste produced and how it is removed from Port Lockroy will be maintained throughout the project and included in General Report

	Light pollution
	Disturbance of birds
	L
	M
	Disturbance and disorientation of birds; decrease in number of breeding birds
	· Minimise use of  lights

· Once built, the windows of the Nissen hut will be fitted with blinds or curtains to prevent light emission

	Introduction of infrastructure
	Visual impact
	H
	M
	Affect wilderness value of site


	· Design will be similar to Nissen hut built in 1940s at this site
· Structure will be temporary and removable

· Use colours/materials to blend in with existing buildings

	Delays in completing building
	
	L
	H
	Disturbance, impacts on chicks and breeding birds
	· Ensure construction of shell is completed
· Remove or dismantle any part-build


6. Monitoring and verification

Resolution 3 (ATCM XXX, 2007) on long-term monitoring recommends programmes to maintain and extend long-term scientific monitoring and the associated data management to enable the detection, and underpin the understanding and forecasting of the impacts of environmental and climate change. Port Lockroy has an ongoing penguin monitoring project, which ties in with this objective and which is on-going. 
Information from the construction of the Nissen hut and subsequent operation will also be recorded for monitoring purposes. This will include fuel consumption, fuel spills, number of visitors to the base, waste generation, etc. This information will be used to validate the IEE and establish if the impacts are as predicted. Recommended mitigation measures will be reviewed as information about the extent and intensity of impacts becomes available. 

Gaps in knowledge and uncertainties

Gaps in knowledge for the proposed rebuilding of a Nissen hut at Port Lockroy include a lack of detailed information on the construction of the Nissen hut and exact details of personnel movements to and from the site.
Uncertainties relating to this IEE include the unpredictability of gentoo penguins in selecting their nesting sites at Port Lockroy for the 2008/09 breeding season. 

When trying to predict the future environmental reference state in the absence of the proposed activity, there is uncertainty relating to changes in the local environment due to climate change and changes in the number of tourists visiting the site. 

Environmental management 

An Environmental Management Plan (EMP) will be prepared prior to the start of construction to include a plan for the implementation of the recommended mitigation measures in the IEE (see sections 5.1 to 5.10 and in the impact matrix in 5.11) for specific environmental impacts.

Policies and procedures in the Port Lockroy Operations Manual for the various activities including waste management, fuelling operations and operation of equipment should be maintained and developed to ensure safety and the prevention of environmental impacts by correct use of equipment, proper maintenance and safe operation. 

The UKAHT Project Manager will brief construction workers and station personnel on sensitive aspects of the environment and expected environmental conduct. 

The UKAHT Project Manager will have overall responsibility to monitor implementation of environmental requirements during the Nissen hut construction and for completing a report summarising environmental, health and safety issues, incidents/accidents and observations.

The UKAHT Project Manager will also be responsible for reviewing and updating minimisation and mitigation measures during the construction and operational phases as conditions change. 

The designated UKAHT Project Manager is Tudor Morgan who has considerable Antarctic experience and knowledge of the Port Lockroy site.

Conclusion

UKAHT staff currently use part of a historic building at Port Lockroy for living accommodation. This is not good practice for a Historic Site and also does not meet modern health and safety standards. Several alternative solutions for staff accommodation were considered, and the rebuilding of the Nissen hut was found to be the most suitable option. 

The possible environmental impacts of the proposed construction have been assessed. Due to the small scale of the project, atmospheric emissions, potential fuel spills, waste production and light pollution are likely to of very low intensity. Although some of the impacts will be cumulative in the Antarctic environment, the impacts will be temporary for the duration of the construction (6-8 weeks). Operational impacts will be reduced compared to current operations due to reduced fuel requirements and the use of a waterless propane incinerating toilet.

The re-building of the Nissen hut will result in a visual impact. However, the hut will be in the same location as the original 1940s Nissen hut and will have a similar appearance.

The most significant environmental impact of the Nissen hut construction is likely to be potential disturbance to wildlife, with the greatest risk being disturbance to breeding gentoo penguins at the construction site. Monitoring data indicate that the Nissen hut platform has not been used for breeding for the past three seasons and was used not routinely prior to that. The construction is being planned for as late in the season as possible to avoid any potential conflicts. 

Once the Nissen hut is operational, disturbance to breeding birds will be similar to the current situation at the site. Any changes in the size or breeding success of the gentoo penguin colony and numbers of breeding snowy sheathbills are more likely to be influenced by the number and frequency of tourist visitors to the site than the rebuilding of the Nissen hut. This will be monitored by the ongoing penguin monitoring programme.
If the suggested mitigation measures presented in this IEE are implemented during the proposed construction of the Nissen hut accommodation at Port Lockroy, this activity is likely to have no more than a minor or transitory impact on the Antarctic environment.
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7. Abbreviations

AHT – Antarctic Heritage Trust

BAS – British Antarctic Survey

BAT – British Antarctic Territory

Base A – Port Lockroy

FCO – UK Foreign and Commonwealth Office

HSM – Historic Site and Monument

IAATO – International Association of Antarctica Tour Operators

IUCN – World Conservation Union

UKAHT – UK branch of AHT

Appendix 1: Extract from report on the Consultation on the provision of staff accommodation at Port Lockroy 

The basis of the consultation paper was to seek the views of stakeholders in the provision of appropriate accommodation for staff to run the Port Lockroy operation efficiently and as safely as possible between November and March each year.

The UKAHT sent out the consultation papers to 

· Foreign and Commonwealth Office (FCO)

· British Antarctic Survey (BAS)

· HMS Endurance (HMSE)

· IAATO

· Scott Polar Research Institute (SPRI)

· Department of Culture, Media and Sport (DCMS)

· Michael Morrison Conservation architect

· Alan Carroll (Base leader 1950’s)

· Dave Burkitt (ex FID and heavily involved with restoration and running of PL)

The AHT sought comments on the options laid out in the attached paper. Responses were received from seven out of the ten asked. (HMSE, DCMS and SPRI did not comment).

Responses are grouped into subject areas

Tourism

“In general, IAATO members do not support the building of additional structures for the benefit of tourism. As such they have strong concerns that this proposal potentially opens a ‘can of worms’ and so noted that this should not be a springboard for other schemes by either the trust or other organisations.” ……. “Of the options considered, it was agreed [by IAAATO members] that the Nissan Hut rebuild (Option 6) was the most acceptable as it can be viewed as a ‘reconstruction’ of the site.”

“Resolution 5 (2007), which recommends that Parties discourage any tourism activities which may substantially contribute to the long-term degradation of the Antarctic environment and its dependent and associated ecosystems”
Heritage & Conservation
These issues are covered in Michael Morrison’s report Chapter 6 section 6 pages 43-46.
“Option 3 ….is to build an extension to the old generator shed. This would involve the most significant structural change to the Historic building.”
 “If you are going to do a drastic conversion on part of the existing buildings then it would in my view, be more acceptable to convert the boat house than to take down the generator house and workshop. However in principle this is still not a good idea as it is damaging the thing that the Trust is there to preserve.”
“Building a new structure on the former Nissen hut – This could be done very sympathetically from a heritage and aesthetic perspective.”
“any proposed changes to the Historic Site and Monument are consistent with Annex V of the Antarctic Treaty’s Protocol on Environmental Protection, in particular the provision prohibiting the damage, removal or destruction of historic sites.”

Wildlife 
Under the Antarctic Act “The environmental impact of any proposed changes to the site, noting in particular the potential impact on the penguin colony on Goudier Island”  will need to be considered in an application to make changes.

 “The monitoring data shows that nesting on the Nissen Hut site is very marginal. The colony has declined since we have operated the site.”

“ Later in the season after the snow has melted from the flat Nissen hut platform, some juvenile penguins have practised nesting – but they have not successfully hatched and reared young.”
Health and Safety
“ I do not consider the existing arrangements to be unsafe per say, or breach of duty of care.”

 “There is also the option of accepting the upkeep consequences of people living in the historic building, as the FIDS’ would have done.”

“… understood then … for the Port Lockroy personnel to have additional space, appreciating the thought process and options which the UKAHT has laid out.”

Legal
 “FCO would require an IEE for this option” (of building on the Nissen hut platform)

Material changes “will be subject to approval from the secretary of State under the Antarctic Act 1994”
The preferred option

 “Of the options considered, it was agreed [by IAAATO members] that the Nissan Hut rebuild (Option 6) was the most acceptable as it can be viewed as a ‘reconstruction’ of the site.”

 “ The case is simple, a permanent structure is essential for the long term operation of the site. My personal view is that a fake Nissen is the best option on virtually every count”

“ I would be strongly opposed to the scale of alteration that you are proposing here to the old generator shed and workshop area of the hut”

“If the Nissen hut were still there in any form then I think that the best way forwards would have been to create a living unit inside it, but given that it is gone completely I don’t really see the point of putting up a replica”

 “The erection of a new Boulton & Paul type shed on the old Nissen Hut site seems to me to be the most sensible way forwards. …..My vote would go for doing this as the best compromise available to you. The next best bet in my view would be to have a semi permanent “work camp” in Portacabin type accommodation. There are small cabins that have clearly been there for years near both Cape Evans and Cape Royds…This as least gives a precedent for something similar at Port Lockroy”

“Of the options in the paper, The Nissen hut looks logical as the preferred long-term solution”
“Supportive of whichever option the AHT chooses”

Summary

The overall support from all stakeholders is one of understanding of the Trust’s position and the need to provide appropriate accommodation for staff.

Trustees held a special meeting to discus the stakeholders’ views.  They decided that taking all into consideration, options 1, 2, 4, and 8 (do nothing, convert boat shed, tents, yacht offshore) were non-starters.

Option 3 (rebuild of the old generator shed area) was also unacceptable, not only would it be far more expensive but mainly for the numerous objections to living in the historic building outlined by Michael Morrison in section 6.6 of his report.  Continuing to live in the building would not solve the problem of the need to undertake structural restoration work on Bransfield House.  This particular part is that most in need of serious structural attention and is also the oldest part.

Options 6 and  7 (Nissen hut reconstruction and new build on the same site) were both by different parties felt to be the best way forward.  While they recognised the possible mixed messages from having a replica that was not a replica, this would still be the case with option 7 if it was sympathetically designed building.  With this in mind the Nissen hut restoration was preferred as the visual impact would be the most similar to how things used to be.

It is for this reason that option 5 (field camp type accommodation) was rejected.  A structure such as a melon hut of ‘milvan’ type container (as used at Palmer) would be very ugly and actively detract from the rest of the historic site.

So on balance the preferred option is for the restoration of the Nissen hut.  All felt that there was little point in creating a pod inside a shell shape of a Nissen hut, but to maximise space by utilising a purpose built hemispherical shape.  There is a precedent for this in the restoration of some Nissen huts in Cornwall used for accommodation in an outdoor centre.

On this basis the Trust will make a formal application to the FCO for the reconstruction of a Nissen hut.  This will involve undertaking an Initial Environmental Evaluation (IEE).

Once completed and permission received the Trust will commission the construction ensuring that the building is as near to zero emissions as it is possible to be.  This will be the case whether it is a Nissen hut or ‘purpose built accommodation’.

Tudor Morgan, UKAHT. 21st March 2008

Appendix 2: Design of original Nissen hut
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Appendix 3: Visitor Code of Conduct
Recommendation XVIII-1 (1994) outlines the minimum general standards expected by visitors. The following Visitor Code of Conduct, specific to Port Lockroy, supplements that Recommendation.

Visitor Code of Conduct

Behaviour ashore 

Walk slowly and carefully. Give animals the right-of-way. Be aware that there is restricted visitor space on the island and particular caution should be exercised to avoid disturbing the wildlife. Be careful around the base buildings, structures and remains. Do not move or damage the whaling artefacts on the island. Before entering the base, all boots should be cleaned. As far as practicable, any snow or moisture from clothes and backpacks should be brushed off. Do not touch any artefacts on display, or any personal possessions of the staff who live at the base. Smoking is strictly prohibited.
Cautionary notes

Be aware that this site can be particularly muddy, wet and slippery.
The Antarctic Treaty Visitor site guide for Goudier Island is available on this web page.

http://www.ukaht.org/UKAHTimages/GoudierVisitors.pdf[image: image36.png]
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