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EXECUTIVE SUMMARY 

This project involved multi level analysis of the existing and potential logistics options for 

Palmer Station fuel supply, cargo supply and research support. 

Potential options were compared against the present arrangement (2009/2010) and presented 

in a draft report dated February 4, 2010. This report was circulated to a group of Palmer Station 

stakeholders for review and discussion at an NSF workshop in Arlington, VA on February 16 and 

17, 2010. 

The workshop resulted in vigorous debate, evaluation and suggestions about additional 

approaches. Additional input from conference attendees has been incorporated into this report 

(Text in italics, in the body of the report, was added after the workshop). 

This report was prepared as a guide to future logistics and a reference work for future Palmer 

logistics evaluations.  In addition to cataloguing a large amount of reference documents, all 

input from the workshop was included in this report.  

Major logistical recommendations and conclusions arising from the workshop discussions 

included: 

Do not fixate on 20 foot containers 

During the study it became apparent that, despite the convenience of storage and transport of 

cargo in 20 foot containers, the size and weight of the containers tends to drive the operational 

assets in the logistics chains and does not provide a significant benefit in cargo handling 

efficiency for the relatively small amount of cargo that is supplied to Palmer. As such, break 

bulk handling or the use of smaller and lighter cargo containers might provide a significant 

benefit in reducing the amount of handling of cargo that is required. 

The LMG is reality for the next five years 

Lack of a readily available alternative to the LMG required NSF OPP to negotiate an extension of 

the present arrangement. The decision to extend the contract for five years is a reasonable 

window for avoiding the reoccurrence of this situation in five years, if determined action is 

taken to have alternate arrangements in place at that time.  The study has indicated that there 

are more advantageous options and the next five years should be used to developed and test 

these alternatives. 

Fix pier draft issue 
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The workshop indicated that the Palmer pier will continue to be the most effective main supply 

point at Palmer Station. There are water depth issues at the present berth that prevent larger 

vessels (NBP) from coming alongside. This particular recommendation focuses on establishing 

the exact water depths at the pier and to determine how much, and what type of, material 

would need to be removed or how vessels should be oriented at the berth to avoid shallow 

areas.  Once this information has been collected and evaluated, further activities and solutions 

can be planned. Certain proposed solutions (the two barge option, see page 49) might 

effectively avoid the need to remove bottom material. 

Study passenger/supply concept 

While Logistics Option 45; “Commercial Passenger Vessel that also functions as Palmer supply 

vessel”, was not considered to be an optimal solution at the workshop, this Option provides 

some inherent features (greater public outreach, inherent low environmental impact, potential 

significant cost savings, training opportunities for all stakeholders, a cooperative tool for other 

Antarctic stakeholders, and increased overall fuel efficiency) that could serve the larger NSF 

OPP mission. During the workshop it was noted that this option might be viewed as a 

commercial exploitation of the WAP, which is not in accordance with the basic policy, 

assumptions and agreements for NSF OPP, but it could also be argued to be an extension of the 

present method of delivering some personnel to Palmer by commercial cruise vessel. 

It is recommended that this option be internally analyzed with regard to policy issues and, if 

considered to be viable, be presented to the International Association of Antarctic Tour 

Operators (IAATO) where it can be further discussed and evaluated.  This particular option 

might result in greater cooperation between the cruise industry and a very effective Palmer 

logistics approach. It is noted that this particular recommendation is considered to be a future 

evaluation exercise since it is unlikely that this methodology can be implemented within five 

years and as a high risk option (it might not be a workable solution) for near future Palmer 

logistics it was not considered to be optimal or viable. 

Bring in “ABEL J” size R/V to do local research and some personnel transfer to KGI/Rothera  

The use of an “ABEL J” (105 feet) sized local research vessel (LRV) in conjunction with a larger 

research vessel is the single most significant factor in increasing the efficiency of the research 

performed at Palmer Station. The relatively small annual cost of such a vessel (US$1.5 million 

per year) is one of the most effective investments that can be made at Palmer with regard to 

research. 

There has been general support for such a vessel for many years, and the number of arguments 

in favor of the use of a vessel of this size continues to increase. In particular, it is noted that 
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using a smaller vessel to support research that only requires a smaller vessel, in effect, reduces 

the carbon footprint of the entire Palmer research effort, especially when measured against a 

carbon footprint/research ratio.  This smaller vessel also increases the logistics efficiencies and 

flexibility of personnel delivery by allowing transfer of personnel through nearby airfields, and 

will allow greater levels of safety redundancy. 

Get independent fuel and supplies on line in five years (barge or commercial or milk run) 

The analysis indicates that the cost of fuel and cargo logistics support for Palmer is a small 

fraction of the overall cost of the LMG. The analysis indicates that the supply of fuel and cargo 

can be effectively performed for under 20% of the 2009/2010 annual cost of the LMG. 

Decoupling of the fuel and cargo logistics from an LMG type vessel will increase strategic 

planning and cost control flexibility. 

Noting that the Palmer pier will be used for the foreseeable future, there are many options for 

bringing fuel and cargo to the pier. 

Since supply of fuel and cargo to the berth would be a standalone function, it would be possible 

to engage a commercial turnkey operator to perform this function or to have NSF OPP choose a 

method where they have a higher level of involvement through their operations contractor. 

The most innovative solution with regard to the supply of fuel and cargo to Palmer Station is 

the “Two Barge Option” (see page 49) since it provides many carry on benefits related to 

station upgrades and station operations. 

In five years have a capable research vessel on line that has same research/ice/sea keeping 

capability as LMG but more efficient. 

The present research at Palmer Station requires the availability of a research vessel that has 

research capabilities comparable to the LMG. Discussion on the replacement of the LMG has 

been underway for a number of years. If the replacement vessel is not required to provide fuel 

and cargo logistics, the replacement of the LMG will be a pure research vessel with significant 

passenger capacity for personnel transfer functions. 

The design of the LMG replacement is not part of this study, but it is noted that, from a logistics 

point of view, the design of the LMG replacement will require great discipline with regard to 

fuel and overall efficiency in order to maintain, and improve on, present overall system 

efficiencies in conjunction with optimal use of the NBP and the “ABEL J” (LRV) type vessel. 

During the study there were significant concerns about loss of specific research projects that 

require the physical size or capabilities of the LMG and that could not be supported by a vessel 
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that is any smaller than the LMG. This concern should be balanced against the substantially 

greater flexibility of a three vessel fleet (NBP, LMG replacement and LRV) instead of a two 

vessel fleet (NBP, LMG). As such, if there is a project that requires coordinated work by a 

research party that does not fit the LMG replacement, an alternative could be a joint cruise 

with the LMG replacement and the LRV, where the research is joint, but the tasks are 

distributed. 

Study airlink  

While, in theory, the LMG replacement and an “ABEL J” type vessel could perform all personnel 

delivery tasks by Drake Passage crossing, it is noted that, from an efficiency point of view (cost 

and carbon footprint), these assets are not optimal for the personnel delivery function. Ships of 

the size used (when compared to the number of passengers carried), simply burn too much fuel 

per passenger delivered. Air delivery of personnel as close as possible to Palmer Station tends 

to reduce the amount of fuel needed for each person delivered to Palmer Station. The most 

fuel efficient method would be to deliver personnel by air directly to Palmer Station, but the 

study notes significant reservations with regard to the construction and use of an airstrip at 

Palmer Station, and helicopter use. 

Instead it appears that use of airstrips at Rothera and KGI would be effective in reducing fuel 

use and, as such, it is recommended that a significant effort be made in further developing the 

ability to transfer personnel through these airstrips and subsequent transfer of personnel to 

Palmer Station by boat or alternate means. In addition, it is noted that there could be specific 

instances where helicopter transportation and glacier airstrip delivery would be attractive and 

these options should continue to be available in the logistics tool box. 

The above noted recommendations would reduce fuel consumption, reduce environmental 

impact and increase safety. 

Palmer Station is a research station that is specifically concerned with the study of 

environmental and ecological issues. As such, it should lead with developing mission support 

processes that focus on reduced fuel consumption and reduced environmental impact. 

The study identified options that inherently could result in lower fuel consumption but these 

options might have unintended ecological consequences or have significant environmental 

impact. Noting Palmer Station’s special status with regard to environmental issues, the 

participants in this study concluded that minimal environmental impact should be the leading 

consideration as long as overall fuel consumption will not increase.  It is noted that the 

approach outlined under these recommendations, if rigorously implemented, will actually 
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result in no or reduced environmental impact, reduced fuel consumption, increased safety and 

significantly increased research capabilities. 

It is recommended that the above recommendations and conclusions be implemented in a five 

year period with various intermediate evaluations and study summaries. 
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INTRODUCTION 

Please note that text in italics reflects information that was added after the workshop. 

Palmer Station is located at 64°46' S, 64°03' W, on a protected harbor on the southwestern 

coast of Anvers Island off the Antarctic Peninsula and is operated on a year-round basis. 

Population at Palmer Station is limited to 46 people with population in the winter averaging 

somewhat lower. Palmer Station has a pier and a helicopter pad. In addition, the Station has 

research labs in the Bio-Lab building available for experiments by researchers at the Station and 

on the USAP research vessels. Palmer Station also supports peninsula area research involving 

small field camps, small boating activities, and diving. 

Palmer Station has no airstrip and therefore must be re-supplied by the ice-strengthened ARSV 

“LAURENCE M. GOULD”, which also moves personnel to and from the Station and biannually 

transports waste from the Station to the U.S.A., although it has also transported waste to 

McMurdo Station in the past to be then transported by the annual supply vessel. In addition to 

its operational duties for Palmer Station, the ARSV “LAURENCE M. GOULD” is engaged in 

research cruises in the Antarctic Peninsula region and other areas around Antarctica as needed. 

The icebreaker RVIB “NATHENIEL B. PALMER” also makes port calls to Palmer Station, however 

the area in front of the Palmer Station Pier is too shallow for the RVIB “NATHENIEL B. PALMER” 

to tie up and therefore it must remain offshore. Both United States Antarctic Program (USAP) 

vessels are chartered and crewed by Edison-Chouest Offshore. 

The majority of the research activities conducted at Palmer Station center around marine 

biology, but the Station also hosts year-round monitoring equipment for global seismic, 

atmospheric and UV monitoring networks.  

Due to recent events affecting Palmer Station it became necessary to review the current 

operational procedures and science support. The future availability of the ARSV “LAURENCE M. 

GOULD” for station re-supply and science is uncertain after July 2010. (During this study the 

LMG contract was extended until 2015.)  In addition, the condition of the Palmer Pier is such 

that future operations at the station may have to operate with limited or no access to the pier. 

(During this study specific repairs to the pier have removed this concern for the near future.)  

This report contains a multidisciplinary engineering analysis to review the current operating 

procedures and infrastructure being used to support the re-supply and activities of Palmer 

Station and Antarctic Peninsula area science. This will provide NSF with options and 

recommendations of how these activities could be achieved more efficiently and effectively in 

the future. This review relied on available reports, information gathered from existing expertise 
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on operations at Palmer Station and in the Antarctic Peninsula region, and the expertise of 

Martin, Ottaway, van Hemmen & Dolan, Inc.  

ACRONYMS AND DEFINITIONS 

AIS Automatic Identification System 

AMLR Antarctic Marine Living Resources 

ARVOC Antarctic Research Vessel Oversight Committee 

ARSV Antarctic Research and Supply Vessel 

ASMA Antarctic Specially Managed Area 

COMNAP Council of Managers of National Antarctic Programs 

DFA Diesel Fuel Arctic 

ECO Edison-Chouest Offshore 

ERDC-CRREL Engineer Research and Development Center – Cold Regions Research and 

Engineering Laboratory 

IAATO International Association of Antarctic Tour Operators 

IMO International Maritime Organization  

ISPS International Ship and Port Facility Security 

LMCS Lightweight Modular Causeway System 

LMG PRV “LAURENCE M. GOULD” 

LOA Length Overall 

LTA Lighter Than Air (airships) 

LTER Long Term Ecological Research 

LRV Local Research Vessel 

MOVHD Martin, Ottaway, van Hemmen & Dolan, Inc. 

NAVFAC Naval Facilities Engineering Command 

NBP RVIB “NATHENIEL B. PALMER” 

NSF National Science Foundation 

OPP Office of Polar Programs (NSF) 

PAL Palmer station 

PAUC Palmer Area User Committee 

PRV Polar Research Vessel 

PUQ Punta Arenas, Chile 

RIB Rigid Inflatable Boat 

RO/RO Roll on, Roll off 

RPSC Raytheon Polar Services Company 

RVIB Research Vessel Ice Breaker 

TEU Twenty foot equivalent unit (shipping container) 

SOI Southern Oscillation Index 
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UNOLS University National Oceanographic Laboratory System 

USAP US Antarctic Program 

VTS Vessel Traffic Services 

WAP Western Antarctic Peninsula 

 

PROJECT PARTICIPANTS AND STAKEHOLDERS 

NATIONAL SCIENCE FOUNDATION OFFICE OF POLAR PROGRAMS 

The Office of Polar Programs (OPP) manages and initiates National Science Foundation (NSF) 
funding for basic research and its operational support in the Arctic and the Antarctic.  

Organizationally, OPP has four divisions: Arctic Sciences, Antarctic Sciences Antarctic 
Infrastructure and Logistics and the office of Polar Environment, Health and Safety. (37) 
http://www.nsf.gov/od/opp/ 

RAYTHEON POLAR SERVICES COMPANY 

Raytheon Polar Services Company (RPSC) is a division of Raytheon Technical Services Company 

and provides logistics, operations and staffing for the National Science Foundation’s operations 

in Antarctica and Antarctic waters. 

RPSC’s role in Antarctica is as the follows: 

 Supporting science and operating research labs 

 Procuring, arranging for transport, warehousing, and issuing equipment and supplies 

 Operating and maintaining stations, research vessels and numerous field camps 

 Arranging annual resupply and fuel of McMurdo by Military Sealift Command contract 

ships 

 Providing marine terminal operations 

 Complying with safety, health and environmental requirements 

http://rpsc.raytheon.com/ 

US ARMY CORPS OF ENGINEERS ERDC-CRREL 

The Engineer Research and Development Center Cold Regions Research and Engineering 

Laboratory (ERDC-CRREL) mission is to solve interdisciplinary, strategically important problems 

of the US Army Corps of Engineers (USACE), Army, DOD and the nation by advancing and 

applying science and engineering to complex environments, materials and processes in all 

http://www.nsf.gov/od/opp/
http://rpsc.raytheon.com/
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seasons and climates. In particular, CRREL maintains unique core competencies related to the 

Earth’s cold regions. In 2009 CRREL’s parent organization, the Engineer Research and 

Development and Development Center (ERDC), was named the Army Research Laboratory of 

the Year for the third consecutive year and fifth time in the last eight years. 

http://www.crrel.usace.army.mil/ 

MARTIN, OTTAWAY, VAN HEMMEN & DOLAN, INC.  

Martin, Ottaway, van Hemmen & Dolan, Inc. (MOVHD) is a marine consulting firm based in Red 

Bank, New Jersey with a staff of marine consultants, engineers, surveyors, naval architects and 

appraisers specializing in a wide array of maritime activities including special project research, 

vessel appraisals, construction supervision, damage surveys, inspection and investigations, 

proposal evaluations and consulting. MOVHD was engaged to evaluate the logistics options for 

Palmer Station and to prepare this report. Principal researcher for this project was Rik van 

Hemmen.  Staff assistance was provided by Captain Peter Stalkus, Tim Cain, Karen Christopulos 

and Hendrik van Hemmen. www.martinottaway.com 

GREATER PALMER SCIENCE COMMUNITY 

Palmer Station exists to support Antarctic science with a focus on the Antarctic marine 

ecosystem. The primary users of station are scientists who perform research using Palmer 

research facilities and equipment. 

These stakeholders vary year to year depending on research focus and available research assets 

and funding, but a significant sampling of the relevant Palmer science community participated 

in this study. 

http://www.crrel.usace.army.mil/
http://www.martinottaway.com/
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PROJECT OBJECTIVES 

The core objective of this project is to cast the widest possible net for the investigation and 

evaluation of Palmer Station logistics and supply options, in order to identify those 

methodologies that are attractive for efficient and effective re-supply of Palmer Station in 

the near term (five years) and distant future (25 years). 

This review makes an initial and a final assumption of Palmer Station's goals and objectives, in 

order to be able to evaluate logistics and resupply options. 

Discussion with stakeholders has identified the following description of Palmer Station: 

 Palmer Station will be a component of the U.S. Antarctic presence in the near and 
distant future. 

 Palmer Station has been in existence for over 40 years and in that time has not had a 
system wide infrastructure upgrade. OPP has expressed a specific interest in upgrading 
the efficiency (particularly with regard to energy needs) of the station through 
incorporation of sustainable technologies. 

 Palmer Station will continue to function as a research station sustaining projects such as 
those presently underway with a particular emphasis on marine research. It is 
anticipated that many innovative research projects will take place, but it is not assumed 
that any new science driven continuous logistics burdens will be imposed on the station 
(such as additional power requirements or the need for an increased volume of research 
consumables). 

 Palmer Station will support roughly the same personnel count as today (roughly 46 
people). 

 Due to its location and mission, Palmer Station is visited by the public and in many ways 
serves as the public face and example of an Antarctic Research station. This is a complex 
burden and benefit, which impacts the evaluation of re-supply and logistics. 

While science is the core purpose of Palmer Station, this study does not evaluate the type of 

science or the type of projects that will be performed at Palmer Station in the future or even 

the logistics needs of individual projects. However, in evaluation of the re-supply and logistics 

options, this study will specifically address the effect on science program flexibility and 

responsiveness. 

As such, an option that is both low cost, low impact, reliable and increases science project 

returns, responsiveness, and flexibility, will be considered to be an attractive option while an 

option that stifles research will be automatically rejected. 
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With regard to casting a wide net for re-supply options, this study also received some input with 

regard to logistics experience from other polar bases, both US and other countries with polar 

activities and other US agencies involved with logistics solutions. 

During the study it became apparent that logistics analysis could not be decoupled from 

environmental and safety considerations and these considerations have become a significant 

factor in the recommendations that were developed during this study. 

PROJECT SCHEDULE AND ACTIVITIES 

In the initial phases of this activity MOVHD developed draft recommendations with options and 

costs for Palmer Station re-supply options for continued scientific research at Palmer Station 

(and the Antarctic Peninsula Region). These recommendations were presented in the form of a 

draft report dated February 4, 2010, that included options identified as well as estimated costs 

and implementation time-lines. 

This draft report was the focus of an OPP convened workshop on February 16 and 17, 2010, in 

Arlington, VA, with attendance from experts having operational knowledge relevant to the 

objectives of this activity as well as members of the Antarctic Peninsula area research 

community. 

The workshop discussed the options presented in the draft report, refined proposed options 

and developed additional options. 

From discussions at the workshop, MOVHD developed a list of follow-on activities including 

additional investigations, deeper consideration of safety and environmental concerns, 

incorporation of stakeholder comments, incorporation of additional documents, and 

introduction of additional supply concepts. The results of these activities are incorporated in 

this final report of options for Palmer Station re-supply and Peninsula science. 

Text in italics in this report identifies information that was incorporated into the report after 

the workshop.  
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PALMER STATION FEATURES AND OPERATING ENVELOPE 

BRIEF HISTORY 

 

Palmer Station, Antarctica 

Palmer Station is a USAP station on Anvers Island in Antarctica. The station was established in 

1968 and is located on Gamage Point, latitude 64.7 South, longitude 64.0 West. (28) 

The station studies a polar marine biome with research focused on the Antarctic marine 

ecosystem, including sea ice habitats, regional oceanography and terrestrial nesting sites of 

seabird and predators. (28) Attendees at the station include NSF employees and scientists, 

contractor employees (RPSC) and various researchers from institutions. 

PALMER STATION MISSION CONSIDERATIONS 

Palmer Station has a wide range of important natural, scientific and educational values and is 
an area of considerable and increasing scientific, tourist and logistic activities. The importance 
of these values and the need to provide an effective means to manage the range of activities 
was recognized with adoption of the management plan for Antarctic Specially Managed Area 
(ASMA) Number 7, Southwest Anvers Island and Palmer Basin (2008). In particular, scientific 
research being undertaken within the area is important for considering ecosystem interactions 
and long-term environmental changes in the region, and how these relate to Antarctica and the 
global environment more generally (15). 

The southwest Anvers Island and Palmer Basin area has exceptional importance for long-term 
studies of the natural variability in Antarctic ecosystems, the impact of world-wide human 
activities on Antarctica and on the physiology, populations and behavior of its plants and 
animals. Research in this region is essential for understanding the linkages among avifauna, krill 
dynamics and the changing marine habitat. In particular, the United States Antarctic Program 
(USAP) has a major and ongoing commitment to ecosystem research in the Antarctic Peninsula 
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region, which was formalized through the designation in 1990 of the area around Palmer 
Station as a Long Term Ecological Research (LTER) site. The Palmer LTER is part of a wider 
network of LTER sites, and one of only two in the Antarctic, designed specifically to address 
important research questions related to environmental change over a sustained period spanning 
more than several decades. Other research at Palmer Station and in the region includes 
extensive seabird research, research on glacial retreat and the resulting, newly-exposed, terrain, 
as well as seismic monitoring. 

Keeping the ASMA in mind the development of any new logistics procedure at Palmer Station 
should use cost as a factor but should also attempt to balance that with minimizing the 
footprint of the facility and ensuring the long-term protection of scientific and ecological values 
in the area. 

GEOGRAPHIC 

Anvers Island is the largest and most southerly island in the Palmer Archipelago, located 

approximately 25 km west of the Antarctic Peninsula. It is bounded by Neumayer Channel and 

Gerlache Strait in the southeast and Bismarck Strait to the south. (15) The island is heavily 

glaciated, with the southwestern half being dominated by the Marr Ice Piedmont. (15) 

Palmer Station is located at Arthur Harbor on Gamage Point, which is generally an ice-free area 

located on the southwestern coast of Anvers Island at the edge of the Marr Ice Piedmont. 

Gamage Point is bounded by Arthur Harbor to the north and Hero Inlet and Bonaparte Point to 

the south. (15)  

For the most part the station is set on solid rock foundations (19670701). The elevation of the 

area gradually rises with scattered hills from the pier and aquarium buildings at a few meters to 

the garage and stores buildings at approximately 10 meters to a hill range between the station 

and piedmont with peaks at 26 meters. 

The following illustration is an excerpt from Attachment No. 15, showing Gamage Point and the 

Palmer Station facilities. 

Note: When printing, the following page is formatted to print on Ledger size (11” x 17”) paper 

and meant to be folded to fit the report booklet. 
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MARR ICE PIEDMONT 

The Marr Ice Piedmont is an expanse of permanent ice rising from the coast to around 1,000 

meter elevation. (15) 

The Marr Ice Piedmont has receded in the past years, with the edge located approximately 500 

meters from Palmer Station at the base of Gamage Point. The above map shows the 2008 ice 

edge. 

 

Aerial photograph of Gamage Point (bottom center) with the Marr Ice Piedmont in background. 

PALMER STATION FACILITIES 

The station consists of two main buildings, a laboratory facility and several ancillary structures 

including an aquarium, a small boathouse, workshops, and storage and communications 

facilities (15).  

 

Aerial photograph of Palmer Station with supply vessel alongside pier in Hero Inlet. 
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The majority of these structures are grouped together at the base of the station. Further inland 

located atop a nearby hill is the RF Building and Terra Lab. Past the RF Building is a Conical 

Monopole Antenna assembly. Proceeding further inland past the aforementioned structures 

(and out of view of the above image) are various antenna towers and lastly a helicopter landing 

site. (15) 

ENVIRONMENTAL CONDITIONS 

Antarctica is an extremely harsh and unforgiving environment. On average, it is the coldest and 

windiest place on earth. The continent spans an area of 5.4 million square miles with an 

average elevation of 6,500 feet with 98% of the landmass covered by an ice sheet estimated to 

be 7 million cubic miles in volume. It is surrounded by the Southern Ocean, which is considered 

to be an extension of the southern parts of the Pacific, Atlantic, and Indian Oceans.   

The minimum recorded temperature as of 2006 at Palmer Station is -31 degrees Celsius and the 

maximum 9 degrees Celsius. Storms and precipitation are frequent with approximately 35-50 

cm of water equivalent of precipitation received annually in the form of snow and rain. Winds 

are persistent but generally light to moderate in strength, prevailing from the northeast. (15) 

NAVFAC (3) provided the following wind and wave information at Palmer Station: 

Wind: 

Average wind speed:  12.5 mph (6-22 mph typ. range) 

Average monthly fastest wind:  69 mph (46-101 mph typ. range) 

Waves: 

Significant wave height:  2.7 feet 

Maximum wave height:  5.6 feet 

Tides: 

Extreme High Water:  +3.5 feet 

Mean Higher High Water:   +2.7 feet 

Mean High Water: +1.1 feet 

Mean Sea Level: 0.0 feet 

Mean Low Water: -1.1 feet 

Mean Lower Low Water: -2.7 feet 

Extreme Low Water: -3.5 feet 
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Ice: 

Ice conditions at the Western Antarctic Peninsula (WAP) area are highly dynamic, being 

affected by many factors including the prevailing westerly atmospheric and oceanic circulation 

and the annual advance and retreat of seasonal sea ice. Although the extent of sea ice remains 

somewhat unpredictable, it has been found that sea ice in this region does co-vary strongly 

with both air temperatures and southern oscillation index (SOI). 

The following websites include further information regarding ice conditions: 

arctic.atmos.uiuc.edu/cryosphere/ 

pal.lternet.edu/sci-research/si_wap/ 

The most significant ice presence is “brash ice”, ranging from light to heavy and lasting from 

hours to days. Through discussions with various personnel, it has been determined that small 

boat (zodiac) operations can still take place in light to moderate brash ice conditions although 

at a slower pace. Larger vessels will be slowed significantly or even stopped by heavy brash ice. 

It is noted that retreat of glacial ice has resulted in changes in ice conditions. As per Ms. P. 

Penhale, Noiset Point and Biscoe Point (North and South of Palmer respectively) became islands 

about 8 years ago. Due to collapse of the ice bridges, the local current and ice drift patterns 

have changed and it is has been suggested that significant brash ice conditions have become 

more frequent as a result. 

Also it is noted that occasionally there is solid ice that can be traveled on foot or ski. In general, 

ice conditions vary from year to year and all contingencies should be reasonably planned for to 

prevent logistics and research support failures.  

 

LOGISTICAL FEATURES 

Currently, logistics support for all Antarctic activity as part of the United States Arctic Program 

is provided by Raytheon Polar Services Company (RPSC). 

The ARSV LMG and the RVIB NBP are operated by Edison Chouest Offshore (ECO) under 

contract to RPSC. 

PIER 

Palmer Station is equipped with a single pier constructed by the Navy in 1967 with access from 

Hero Inlet. The pier consists of three 27 foot diameter steel sheet pile cells filled with crushed 

http://arctic.atmos.uiuc.edu/cryosphere/
http://pal.lternet.edu/sci-research/si_wap/
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rock arranged in a triangular configuration, with the base of the triangle forming the seaward 

face of the pier along which ships moor. (20030811) 

The pier was originally constructed to provide a berth for the R/V HERO, which had an overall 

length (LOA) of 125 feet, and is currently accommodating the LMG with an overall length of 230 

feet. 

Subsequently the mooring arrangements have been enhanced to provide a berth for 

substantially larger vessels. 

The seaward face of the pier is fitted with two 10-12 foot diameter fenders for ship mooring 

with the normal mooring configuration for the LMG is starboard side to the berth, with the 

fenders contacting the vessel at the stern quarter. Additional mooring is provided with mooring 

lines to shore. 

 

Mooring arrangement for the LMG at the pier. (Excerpt from information item No. 20030811) 

The configuration of the pier is such that it is in sheltered waters from the prevailing wind and 

wave patterns. 

Repairs were carried out to the pier in the late 1990’s, however a survey of the pier in 2003 

revealed numerous areas of wastage and recommended repairs of the wasted areas and that a 
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cathodic protection system or sacrificial anodes to be installed (20030811). In 2010 further life 

extension repairs were made which are discussed in the “Logistics Assets” section of this report.   

Operating draft at the pier is between 6 to 8 meters (3). 

There is a reported rock ledge near the pier with a water depth of 9.15 meters that is the main 

draft restricting feature. Removal of this ledge will allow vessels of greater draft to come 

alongside. This rock ledge is depicted below. 

 

Palmer Station Pier arrangement. (edited excerpt of drawing 6, information item No. 20030811) 

ZODIAC OPERATIONS 

Adjacent to the Pier, Palmer Station is fitted with a Zodiac operational area. This area 

essentially is a beach, where Zodiacs are tied up. 

Zodiacs are used by scientists for local dive support, biological observations and transport to 

adjacent islands. Due to the inherent hazards of operation of small craft in cold temperatures 

and in potential ice conditions, the operation of these vessels is controlled by very strict 

guidelines that include training and maximum distance from base limits.  

While not significantly involved in LMG logistics operations, the Zodiacs occasionally are put to 

use in logistics activities such as cargo handing when a vessel cannot come alongside the pier. 
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While Zodiac operations have been very successful from a safety point of view, the inherent high 

risk of these operations is an area of concern, and reductions in operational risks are a 

continuous goal which is worthwhile of consideration when overall logistics are considered.    

HELICOPTER LANDING SITE 

There originally was a corrugated metal helipad, but it is presently used as a hard stand and 

apron for storage containers and is no longer used for helicopter operations. 

A helicopter landing site (a designated level location) is located at Palmer Station further into 

the island at an elevation of approximately 12 meters located about 400 meters from the main 

buildings and station.  

NEARBY FACILITIES 

There are quite a number of research stations on the West Antarctic Peninsula, but, from a 

logistics point of view, only the below described locations are of significance. 

 

Antarctic Region Map with research stations  
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KING GEORGE ISLAND 

King George Island has a significant number of national research bases. 

The stations are connected by unimproved roads and include: Russian Bellinghausen Base, 

Chilean Presidente Eduardo Frei Montalva Base, Chinese Great Wall Station, and Uruguayan 

Artigas Base. The island is fitted with an airstrip named Teniente Marsh that is maintained by 

the Chilean airforce. This strip can accommodate C-130 and Dash 8’s and can be used by 

commercial operators. 

There is no pier at King George Island and ship access takes place by beachable craft. 

While there is a substantial population at King George Island, there is only very limited transient 

berthing accommodations for personnel traveling through KGI.  

The distance by water, between Palmer Station and Bellingshausen Station, as measured in 

Google Earth, is approximately 260 miles. 

The Chilean Government has announced that they intend to significantly upgrade the airstrip 

and possibly construct a pier at KGI. This announcement took place prior to the 2010 Chilean 

earthquake and it is not known if this event has affected the Chilean Government’s intentions 

with regard to KGI. 

ROTHERA  STATION 

Built in 1975 on Adelaide Island, Rothera occupies a small rock peninsula. 900 Meters of 

crushed rock airstrip and a hangar were added to the station in 1991, making Rothera a 

peninsula region logistics center for British Antarctic Survey Operations. 

The Bonner laboratory complex, completed in 1997, includes a recompression chamber, a wet 

lab and a terrestrial biology lab. Large sleeping quarters were added to the station in 2002 

adding berthing for an additional 88 people.  Rothera can accommodate approximately 130 

people. (20070321) 

Rothera also has a substantial pier, but there are reports of significant ice conditions at the pier 

that can restrict access to the pier by smaller vessels. 

The distance by water, between Palmer Station and Rothera, as measured in Google Earth, is 

approximately 320 miles. 
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Google Earth image showing Punta Arenas, Chile, King George Island and Palmer and Rothera 

Stations. 
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STORAGE FACILITIES 

PUNTA ARENAS, CHILE 

A warehouse facility is maintained at Punta Arenas, Chile. This facility serves as the 

loading/unloading point of the LMG for crew, passengers, equipment and cargo going to and 

from Palmer Station. (6) 

The facility consists of two warehouses and outdoor storage space. 

The first warehouse is used for clothing, warehouse administrative offices, storage of marine 

cruise materials, hazardous storage area, ultra low freezers, work shop area, warm storage and 

an electronic storage area. The second warehouse is used for Palmer station equipment and 

supplies, and field support staging. The total warehouse storage is 2,000 square meters. 

(20010601) 

The outdoor storage is used for oversized equipment, containers, flatracks and a lab and 

berthing van holding area. (20010601) 

PALMER STATION, ANTARCTICA 

Palmer station is fitted with the following storage arrangements: 

Shipping Containers: Twenty foot equivalent unit (TEU) 

 12 x TEU containers for material storage (including 2 x refrigerated, 1 x heated) 

 10 x TEU containers for hazardous waste processing, spill response or other 

operations staging 

Outside Storage Platforms 

 1 x cylinder building 

 1 x pipe storage area 

 1 x cable storage area 

 1 x waste management barrel storage area 

 1 x material storage platform 

Temporary Outside Storage: dunnage or flat ground 

 3 x material storage areas 
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Indoor Storage 

 1 x Main GWR warehouse with movable shelf system 

 1 x BioLab dry food storage (2nd floor) 

 1 x BioLab supply storage (ground floor) 

 1 x FEMC Carpentry Shop ground floor, loft and dry lumber storage 

Volatile, Flammable, Corrosive and other Hazardous Chemical Storage 

 1 x hazardous chemical storage 

 1 x volatile storage 

 1 x hazardous storage 

OPERATING ENVELOPE 

ACCOMMODATIONS 

Palmer Station is a year-round staffed facility which has a maximum capacity of 46 people (6). 

During the normal austral summer the population is typically 40-44 persons. The population at 

the station during the winter months traditionally dropped dropped to 10-20 persons (6) (15), 

but in recent years the winter population has been increasing as a result of increased science 

activity.  

STATION POWER 

The station is fitted with two Caterpillar 3406B 250 kW diesel generators for the main power 

supply in the GWR building and a Caterpillar D333 150 kW diesel generator for emergency 

power supply in the BioLab building.  

Diesel fuel is stored in two 125,000 gallon (413 tons) cylindrical welded steel tanks constructed 

in 1967. At present one tank serves as the main fuel tank since the other tank contains fuel that 

is below spec. It was reported that this below spec fuel is being slowly burned off by mixing with 

fuel from the other tank.    

EQUIPMENT USED TO CARRY OUT RESEARCH 

The various research projects either use various equipment in on-site research laboratories and 

facilities or those onboard the LMG. 

The LMG averages 10 voyages a year to various islands and Antarctic regions for multiple 

research projects. 
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The station is fitted with a small boat dock with Zodiac dinghies for transport to local shoreline 

areas which are permitted to range approximately two miles from the station.  

It is noted that the station marine operations also has a 21 foot aluminum hull landing craft that 

sees limited use for putting in field camps, however its rigid hull hinders its broader use. 

CHRONOLOGY OF ANTARCTIC RESEARCH AND PALMER STATION 

1955 Operation Deep Freeze established 

1965 First Palmer Station established aka “Old Palmer” 

1968 R/V Hero was built and put in service 

1968 Current Palmer Station established 

1974 Holmes and Narver assumes support operations of Palmer Station and Hero 

(from the Navy) 

1979 ITT Antarctic Services, Inc. assumes support operations of Palmer Station 

1985 R/V HERO was retired 

1985 “POLAR DUKE” starts to support Palmer Station 

1990 Antarctic Support Associates assumes support operations of Palmer Station 

1996 Extensive repair work carried out to Pier at Palmer Station 

1997 Last year of “POLAR DUKE” support 

1997 First year “LAURENCE M. GOULD” support 

2000 Raytheon Polar Services Company assumes support operations of Palmer Station 

2001 Additional space acquired at Punta Arenas facility 

2003 Dive survey of Pier at Palmer Station carried out by RPSC 

2010 Stabilization repairs performed on Palmer Pier 

 

PRESENT LOGISTICAL PROCEDURES 

The vast majority of Palmer Station’s supplies and personnel arrive on the ASRV “LAURENCE M. 

GOULD”. This vessel was purpose designed for re-supply of the Palmer Station. The vessel was 

built and is owned by Edison Chouest and is time chartered by the NSF. 

The vessel entered service in 1997 and has been in continuous operation as the logistics 

support vessel for Palmer Station and also provides a significant level of scientific research 

support. 

In 2008, the vessel was capable of carrying 37 people by using berthing vans, while the standard 

berthing capacity is 28 (20081016). 
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The LMG cruise history indicates that the LMG called at Palmer Station on approximately 7 

resupply calls from October 2008 through October 2009 (21). 

Only during the period early July through late September does the vessel not always call at 

Palmer Station. 

Most supplies to Palmer Station are carried from the NSF depot in Punta Arenas. The vessel 

generally transits to Punta Arenas between visits to Palmer Station. While the schedule is not 

strictly on a monthly basis, it can be characterized as allowing the vessel to call at Palmer with 

resupplies and personnel exchange on roughly a monthly basis, except for the Antarctic winter. 

The voyage from Punta Arenas to Palmer Station takes approximately 4 days (6). 

Besides re-supply and personnel transport, the vessel also performs scientific research during 

transits and resupplies seasonal research sites. 

The vessel moors starboard side to the pier at Palmer Station for dry cargo discharge (often in 

20 foot containers) by crane and fuel discharge by fuel hose to shore based storage tanks. 

It is estimated that approximately 210 tons of dry cargo (20050801, p18) in about 20 to 30 

containers as follows are delivered on an annual basis: 

 Dry food 

 Frozen/refrigerated food 

 Other consumable supplies 

 Research equipment and supplies 

 Support equipment (generators, small boats, caterpillar cranes, tractors, snow gear etc.) 

At present most of this cargo is delivered in 20 foot shipping containers with a maximum 

container weight of 10 tons, but most containers weigh around 5 tons. 

Typically, cargo operations are carried out by way of the delivered containers being placed on 

the pier and then opened and unloaded with the various supplies being dispersed throughout 

the station. 

At times containers are moved within the station; however, due to the limited lifting capacity of 

the equipment on site (only a few tons), these containers are moved in an empty condition. 

A typical discharge and loading of return items takes 2 days as indicated by the vessel history 

(21). 

It is reported that loading and discharge are constrained by limited pier staging space. Only a 

few containers are loaded and discharged at each vessel call. 
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At present, the station consumes about 430 tons of diesel fuel per year. This is generally 

provided in two deliveries per year (27 and 55). There has been a consistent effort at fuel 

conservation at the station since 2004 and the amount of fuel consumed is trending down. In 

addition a waste heat recovery system has significantly reduced fuel consumption. 

The fuel is DFA (Diesel Fuel Arctic) specification fuel and could be stored in two tanks of each 

125,000 gallons (413 tons) capacity, but at present only one tank is in continuous use due to a 

contamination problem with the other tank. 

The base is operated on a carry in/carry out basis and, as such, garbage and broken or obsolete 

equipment is continuously removed for proper disposal. This material is mostly carried out from 

the base in 20 foot containers.  

The large number of supply stops is a characteristic of the logistics methodology inherent with 

the combined research and supply use of the vessel, but it is noted that with regard to shore 

based storage capacity it is estimated that only 2 stops per year are required for fuel and only 4 

stops per year are required for dry cargo/food supplies. 

At present personnel are changed out mostly with the LMG. It is estimated that a range of 0 to 

15 personnel are changed during a typical call at the station. However, there have been 

activities associated with research where attendance at the base is only needed for, say, one 

week, which can result in personnel being idled at the station until they can be transported 

from the station.  

The base operates on a seasonal basis, with a summer season from roughly October through 

May a winter season from May through September. While there are fewer logistics demands 

during the winter season, the LMG cruise history indicates that the LMG has stopped at Palmer 

during every month of the year (21). 

Besides the supplies from the LMG, the base is occasionally supported by secondary methods, 

but these occurrences are rare, such as exchange of personnel by visiting passenger vessels and 

occasional transfer of personnel through the King George Island (Bellinghausen and Chilean 

airstrip) bases and the Rothera Base (UK). 

Personnel exchange and even base supply can, in theory, be coordinated with passenger vessel 

visits of which there can be as many as 12 per year, but at present passenger vessel visits are 

regarded as vessels of opportunity and only tend to operate in the summer season.  

The RVIB “NATHENIEL B. PALMER” makes occasional visits to Palmer Station and will provide 

minor logistics support and personnel exchange, but cannot come alongside the pier. This is 
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related to a draft restriction in the form of a ledge just offshore from the pier. If this ledge can 

be removed the NBP can actually come along the berth. 

In an emergency, Palmer Station can also be supported by twin otter aircraft landing on the 

glacier inland from the base. The operation has been performed a few times, but, since the NSF 

does not use this type of aircraft in the peninsula region, NSF is reliant on supply of these 

aircraft from the adjacent bases and airfields on King George Island and Rothera. Furthermore, 

getting from the station to the actual ice run way can be difficult due to the changing condition 

of the glacier and the glacier edge. 

In theory the base can be supplied using helicopters in various logistics approaches, but, at 

present, logistics helicopter operations around the base are almost non-existent. 

The LMG’s charter by the NSF had a scheduled end of the contract in June 2010, but a new 

charter was put in place ending in 2015 with a possible 5 year extension. 

While scientific research activities are not the focus of this report, it is noted that the present 

logistics arrangement also supports various scientific activities. 

It is intended that, as a whole, in the identification of alternative logistics arrangements, the 

scientific activities that are performed on the LMG will continue to be supported. In this regard 

the following activities that are LMG dependent are noted: 

 The LTER program performs oceanographic sampling (14, p3) during an annual, regional 

scale cruise involving a survey of a 140,000 km2 study area along the Peninsula every 

January-February, with multiple deployment of heavy instruments, moorings and 

sampling gear. It is reported that this, and other similar oceanographic cruises, requires 

the full complement of lab spaces aboard the LMG, sometimes including additional 

space in lab vans, as well as 28 science berths (22 science, 6 support). 

 The LMG also hosts several semi-autonomous sampling programs such as underway 

pCO2 monitoring across the Drake Passage.  

 Fish collection activities on vessels that provide ample aquarium capacity and provide 

the ability to move fish from the vessel to shore with minimal mortality (14, p6). 

 “Shoulder” season research and near ice shelf research for which an ice capable vessel is 

needed (14, p15 and p17). 

 Coring (14, p18). 

 Placement of moorings. 

 Support of seasonal research bases. 

 Visits to other bases as related to diplomatic or cooperative activities (20070321). 
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It is also noted that certain research and support activities would benefit from a very short 

duration attendance at Palmer of less than a week (14, p4) and this ability is not presently 

supported since personnel exchange at present is performed on a roughly monthly basis 

coinciding with the LMG arrivals and departures at Palmer Station. 

No specific analysis of existing logistics efficiencies was made during this project, but some 

mention about efficiency trends is worthy of consideration. 

Due to the remoteness and seasonality of Antarctic operations there is a tendency for program 

participants and support personnel to order excess equipment, spares and consumables. For 

many projects there is a tendency by the project leader to use the following philosophy: 

 I have a project that I want to succeed 

 I have a need for project critical equipment and consumables 

 I get only limited opportunity to send my equipment and supplies to the project location 

 Therefore I will not send one set of spares, but will send two sets of spares 

 Therefore I will not send approximately the right amount of consumables, but instead 

will include a healthy margin 

The problem with this approach is that logistics chains will fill up with extra equipment and 

supplies. This additional logistics load also expresses itself in the need for additional storage at 

the station and the need to remove outdated spares and consumables that have never been 

used from the base.  It is noted that this tendency appears to be less pronounced at Palmer 

than other research stations, but oversupply and removal of outdated, broken, extra and 

obsolete equipment and consumables is a significant logistics issue. 

This tendency can be addressed at many levels and requires continuous specific discipline to 

keep under control. This tendency also needs to be evaluated when considering logistics 

alternatives, since it can be an unexpected consequence in station logistics. In the simplest 

terms, it is well known that building a larger garage next to one’s home generally results in the 

collection of more unneeded gear, and does not necessarily help the home owner with his 

storage space issues. 

The workshop provided additional logistical considerations. These considerations are discussed 

in the “Palmer Station Stakeholders Workshop” and “Results of Logistical Quality Evaluation” 

sections of this report. 

For completeness, the significant additional logistics factors are summarized as follows: 

1. There are concerns with regard to Zodiac use from a safety point of view. 
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2. There are safety concerns with regard to cargo operations and personnel transits to and 

from the vessel. 

3. There are severe space and storage constraints at Palmer Station.  

COST OF PRESENT LOGISTICAL ARRANGEMENT 

The cost of logistical support for the station is most significantly expressed in the cost of the 

LMG which is provided at US$11.57 million per year within the RPSC budget for 2009/2010 (but 

this has significantly increased for the period 2010 to 2015) (27). This cost includes some 

research support function. 

There are other logistics/research components in the budget listed as:  

Marine Tech which is provided at US$0.40 million in the budget  

Marine Electronic Tech which is provided at US$0.23 million in the budget. 

Drydocking which is listed as US$0.62 million in the budget  

It is possible that those cost categories are shared between the NBP and the LMG. 

For the purposes of this study it will be assumed that the cost of logistics to Palmer Station 

including the research that gets performed on the LMG is US$12M per year with 2009 as the 

cost basis. 

It is difficult to separate the cost of the supply and the research portion of the LMG 

deployment. 

Any analysis of logistics alternatives will consider whether an alternative can support a similar 

amount of vessel based research, either on a vessel that performs both supply and research 

functions or by procurement of a dedicated research vessel (or vessels). 
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EMERGING LOGISTICAL TRENDS 

Up to the present day, Antarctic logistical operations have operated with only minor regard to 

IMO requirement. However it appears that greater adoption of IMO standard will become the 

norm in Antarctic operations in the near future. There are particular IMO requirements such as 

International Ship and Port Facility Security (ISPS) requirements, particularly AIS (Automatic 

Identification Systems) that could greatly enhance logistics in Antarctica. 

AIS could function as the basis for an Antarctic wide Vessel Traffic System (VTS) which in turn 

would enhance logistic flexibilities if there is a significant effort between national Antarctic 

programs. 

The United States Antarctic Inspection team 2006: Report of inspection under Article VII of the 

Antarctic Treaty and Article 14 of the protocol on Environmental Protection report for the 2006 

inspection (20070321) provides substantial information on logistics at other Western Peninsula 

stations. Particularly with regard to fuel deliveries it indicates that tremendous savings can be 

achieved by milk run fuel deliveries by one vessel instead of individual deliveries by many 

vessels. 

This report also makes mention of poorly developed cross communications between stations.  

Emerging MARPOL emissions regulations will also play a factor in logistics solutions and a 

general intent to reduce carbon emissions and specific Palmer Station environmental 

restrictions also play a significant factor. 
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LOGISTICAL QUALITY EVALUATION 

As noted in the objectives section of this report, the actual logistics needs in weight or volume 

are not expected to change significantly. As such, for the purposes of this study, future logistical 

needs are not evaluated on a volume or weight basis, but instead a rather extensive analysis 

has been performed with regard to the quality of the logistical process. 

This analysis was initiated through the use of a questionnaire that was provided to Palmer 

Station stakeholders. 

PALMER STATION STAKEHOLDERS QUESTIONNAIRE 

CRREL, along with MOVHD and NSF/OPP prepared a SurveyMonkey survey for Palmer Station 

stakeholders. 

A total of 70 stakeholders were requested to complete the questionnaire and a total of 35 

responses were received. 

No attempt was made to normalize the responses by stakeholder type. Therefore no attempt 

has been made to determine whether there are proportionally more “science side” or “logistics 

side” responses in the survey. 

Instead the responses were evaluated for new, additional, or contrary insights that had not yet 

been identified in prior reports or studies. 

The following was noted in the responses: 

1. A very large proportion of the personnel arrives and departs on the LMG. 

2. Most (80%) take less than 8 days door to door. A smaller portion (20%) may take as 

much as 10 days. 

3. About 80% spent less than 7 days on the LMG coming or going to Palmer (about half 

of those were 4 days or less). 

4. There did not appear to be a significant objection by the scientists about the transit 

time on the LMG. They felt it allowed preparation and organization before and after 

their time at Palmer. 

5. About half responded that they did research on the LMG during transit, but the 

written responses did not give an impression that the LMG supports a large amount 
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of research (question 41) and it did not seem to require the LMG for it to be 

performed. 16% responded that there was not enough time on the Palmer for 

research and 83% responded just the right amount. However, the latter percentage 

appears to relate to scientists getting time to prepare and organize before and after 

Palmer.  Rather than performing LMG based research. 

6. Since a single respondent could report multiple trips to Palmer there were 

substantially more than 30 reports of trips to Palmer. 

7. Some respondents indicated that the “HERO” transported them to Palmer, which 

would be a distinctly different customer experience from an LMG type vessel. For 

the purpose of these comments the “POLAR DUKE” responses were considered to be 

equivalent to LMG responses as far as vessel configuration (and therefore customer 

experience) is concerned. 

8. Two respondents traveled to KGI and were picked up by the “POLAR DUKE”. 

9. Use of cruise liners appears to be a small proportion (5%) A majority of respondents 

had no objection to travel by cruise liner, but did not think it would work for 

cargo/equipment. 

10. About 30 percent of respondents felt that the present method for getting people 

and supplies to Palmer needs some work (A significant portion of those respondents 

might be referring to pier conditions). The rest felt it was good enough or better. 

11. 22 % spent less than 7 days at Palmer. It is not clear how these respondents 

managed to stay less than 7 days unless they counted days for the LMG alongside 

Palmer, although the cruise history for the Palmer shows few such occurrences. 

12. There were no respondents who spent too much time at Palmer, but this might not 

be a useful answer since there could be substantial number of people who did not 

have to spend as much time as allowed on Palmer, but simply did not mind, or those 

who wanted to spend less time avoided going to Palmer due to their inability to stay 

only a short period of time. 

13. About 25% would have liked to spend more time at Palmer, which when compared 

to other answers might relate to a lack of time due to weather delays or equipment 

breakdowns. 

14. There were some instances of logistics foul-ups, but it did not seem to be a serious 

problem beyond what can be expected from operations on a project by project basis 

in a remote location.  
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15. There was significant concern about the condition of the pier. A few would like a 

larger pier. 

16. Coordinating projects with ship schedule was listed as a challenge. 

17.  There is a concern about a lack of scientist beds at Palmer. 

18. There is strong support for a local research vessel for field camp supply, local 

penguin colony assessment, more fishing, more diving, more sampling, terrestrial 

arthropod collection, more access to shallow and uncharted water, more flexibility, 

less daily cost. 

19. Some commented that a local research vessel would require additional Palmer 

resources and reduce Palmer science berths. 

20. There were wide ranging suggestions about the design of a local research vessel that 

will be discussed under the “Local Research Vessel” portion in the “Logistical Assets” 

section of the report. 

21. There is reasonable support for more air logistics. 

22. One response suggested helicopter access to penguin colonies (this could probably 

also be achieved with less capable assets such as a local research vessel). 

23. There is interest in KGI or Rothera air logistics, but there were reservations with 

regard to ice near Rothera, transit times, weather and Zodiac transfers at KGI. 

24. There is interest in a local airstrip, but most respondents were not sure what it 

would mean in the overall logistics structure. There was a noise concern. 

The survey responses have also been independently evaluated by CRREL and were presented at 

the workshop (64). 
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PALMER STATION STAKEHOLDERS WORKSHOP 

The Palmer Station Stakeholders workshop took place in Arlington, VA on February 16 and 17 

2010. 

Prior to the workshop all participants had been provided with the February 4, 2010 draft report. 

The following individuals attended for all or part of the workshop: (Names and titles are listed 

as provided by participants.) 

Name Position Company 

Bill J. Baker Professor of Chemistry, 
Marine Natural Products 

University of South Florida  

Nathan W. Biletnikoff  Manager, Environmental 
Engineering 

Raytheon Technical Services Company 
LLC 

Scott Borg  Director, Division of Antarctic 
Sciences 

National Science Foundation 

Derrold Burnett  Director, Supply Chain 
Management 

Raytheon Technical Services Company 
LLC 

Timothy C. Cain  Consultant Martin, Ottaway, van Hemmen & Dolan, 
Inc. 

Karen S. Christopulos  Administrative Assistant Martin, Ottaway, van Hemmen & Dolan, 
Inc. 

Dr. Lisa M. Clough  Program Director, Antarctic 
Integrated System Science 

National Science Foundation 

William T. Colston, 
P.E. 

Division Director, Antarctic 
Infrastructure & Logistics 

National Science Foundation 

Jessie L. Crain  Research Support Manager, 
Division of Antarctic 
Infrastructure and Logistics 

National Science Foundation 

Adrian Dahood  Sea Grant Fellow – 
Environmental Policy 
Specialist 

National Science Foundation 

H. William Detrich, III, 
Ph.D. 

Professor of Biochemistry & 
Marine Biology 

Northeastern 

Hugh W. Ducklow  Director, The Ecosystems 
Center 

MBL, Woods Hole Institute 

Tom Ellis  Director of Operations Raytheon Technical Services Company 
LLC 
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Sam Feola  Program Director Raytheon Technical Services Company 
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The wide variety of experience, knowledge and skills assembled was a tremendous asset to this 

study and provided insight that were well beyond the original scope of this project. 
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The following agenda was provided. 

Tuesday, Feb 16th 

0800-0830  BREAKFAST 

0830-0915  Welcome and introductions (Alex Isern, NSF) 

0915-1000 Description of Palmer and present logistical procedure (MOVHD) and Palmer 

movie  

1000-1015 BREAK 

1015-1045 overview of survey results (CRREL)  

1045-1200  description of logistic options (ships, piers, etc) (MOVHD)  

1200-1300  LUNCH  

1300-1500  Presentation of various logistics configurations (MOVHD) 

1500-1515  BREAK 

1515-1630  Presentation of various logistics configurations, continued (MOVHD) 

Wednesday, Feb 17th 

0800-0830  BREAKFAST 

0830-1000  Discussion of logistics options, alternate options (MOVHD) 

1000-1015  BREAK  

1015-1200  Break-out groups to discuss pros/cons of top options and rank  

1200-1300  LUNCH – Group discussion of ‘break-out’ results 

1300-1400  Group discussion of 'break-out' results, continued 

1400-1530  Wrap up of discussion and conclusions (Alex Isern, NSF and MOVHD) 

 

The actual workshop program and schedule deviated from this agenda, but all the scheduled 

activities except break-out group discussions were performed. It was found in the early stages 

of the workshop that the workshop was a unique opportunity to get all participants up to date 
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on all aspects of Palmer Station Logistics, and, as such, there was no benefit expected from 

break-out sessions.  

In addition to scheduled presentations there were additional presentations on science 

workload and categories, small research vessels, safety, and environmental impact. PowerPoint 

presentations are provided as information items 61, 62, 63, 64, 65, 66, 67, 68 and 69. 

The discussions were free and wide ranging and provided new insights and depth with regard to 

the study objectives and provided further information regarding the present logistical quality. 

The workshop concluded with a roundtable discussion by all participants which resulted in a 

strategic summary that will be further discussed in the “Recommendations” section of this 

report. 

The workshop also provided much deeper insights into Palmer Station goals and opportunities 

which resulted in a much richer discussion than just evaluation of logistics options. 

At the completion of the workshop it was agreed that MOVHD would collect follow up input by 

workshop participants and prepare a full package of all information that was considered as part 

of the final report, and incorporate comments in the main body of the report. 

RESULTS OF LOGISTICAL QUALITY EVALUATION 

The combination of document review, survey analysis and workshop comments have resulted 

in a more complex evaluation of the present Palmer logistics quality than would have been 

arrived at by engineering analysis alone. 

This is considered to be a benefit and will provide more reliable and useful recommendations. 

The following leading considerations have resulted from the total quality review: 

 There is a very strong attachment to the Palmer pier at what appears to be an emotional 

level. While an emotional level is hard to quantify in an engineering analysis, the 

underlying considerations are quite valid. When there is discussion about an emotional 

attachment to the pier it needs to be considered that the pier is not just a logistics 

device, but also the front door to a base where people live. In this regard the Pier has 

been the focus of Palmer as its gate to the rest of the world and has been a very reliable 

gate for over 40 years. Due to the nature of Palmer, visitors, whether bearing gifts 

(cargo) or just visiting, tend to arrive from the sea. In this regard, a pier that allows most 

of those visitors to come alongside provides a level of comfort and contact that makes 

Palmer what it is. During the study it became apparent that while there might not be a 

real strong technical or logistical reason to allow the NBP to come alongside, there is a 
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certain level of desire to do this that cannot be easily ignored. Besides these valid 

“emotional” issues it became apparent that the present pier configuration has some 

space problems, but these space problems do not necessarily have to be solved with a 

very large pier, and instead it appears that carefully considered repairs and smaller 

improvements could result in significant enhancements. As compared to other logistics 

features, the pier has a low requirement for support personnel (it does not require daily 

upkeep, inspection or maintenance), which allows the Palmer Station scientist/support 

personnel fraction to stay as high as possible. 

 The Pier discussion already provides some indication that logistics options cannot be 

completely decoupled from simple emotional considerations. For every voice that asks 

for infrastructure improvements there is another voice that says: “If you make it easy 

for people to get to Palmer you will simply end up filling Palmer with people who show 

up because Palmer is easy to get to”. As such, the construction of an airfield will 

inevitably change the character of Palmer and the question is whether Palmer, and the 

Antarctic research for which Palmer is particularly suited, actually benefits from this. 

Based on the review, it became apparent that logistics infrastructure improvement 

should be implemented very gradually such that fine tuning along the way would be 

possible. As such, the construction of an airfield might simply be too much of a leap 

forward, but more contact with, and flow through, Rothera or KGI airfields might be an 

enhancement since it will allow more variation in logistics patterns. 

 The review indicated that while there is great interest in a stable and reliable logistics 

approach, it is important to realize that flexibility and alternatives should also be 

available. As such, a logistics method that ensures that Palmer logistics, supplies and 

research support will not be painted into a corner is very desirable. At the same time 

there was strong support for ad hoc solutions with which NSF, OPP and the research 

community have a considerable amount of experience. As such, a glacier airstrip would 

not be considered to be an attractive option for main logistics, but if there are projects 

that emerge that benefit from such air ops, the stakeholders have the experience to 

provide this level of ad hoc support. Similarly, a continuous helicopter presence for 

personnel transfer, say, between KGI and Palmer, was not necessarily considered to be 

attractive, but at the same time mission specific helicopter support should always be 

considered and should be implemented as needed. 

 There were no specific complaints about the ability of the LMG to perform research. 

However, there is a very strong indication that the LMG drives the type of research that 

takes place around Palmer, and, since the LMG is a large vessel, it tends to support large 

research. Undoubtedly that research is valuable and some of it can only be performed 
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on the LMG, but the use of the LMG has resulted in an unusual high/low mix for 

research support in the Palmer area. In effect there is a high end that is supported by 

the LMG (and to some extent by the NBP) and then there is a low end that is supported 

by Zodiacs. In effect there is no middle range support. 

 There is tremendous support for a smaller Palmer based research vessel. There are 

many research tasks that can be more effectively supported by a smaller vessel. The use 

of a smaller vessel for such tasks as fish collection and diving support will not only 

enhance the research efficiency of these tasks (more research per dollar spent), but will 

have many carry on benefits. Those benefits will be discussed in the “Local Research 

Vessel” section of this report. 

 All logistics options should be fully evaluated in a safety/risk context. The safety/risk 

aspects are evaluated at two levels. The first level determines the risks associated with a 

particular option, while the next level determines the procedures or assets that are 

needed to use an option to an acceptable level of risk. Using the Zodiacs as an example, 

the first level establishes that the Zodiacs are a relatively high risk option, while the 

second level manages that risk with training methods, operational routines and 

operational restrictions. The technical options in this report rate risk (see logistical 

options spreadsheet), but it is noted that this risk is associated with operational failure 

(as in: what is the chance that the supplies do not get to Palmer) rather than personnel 

and environmental safety management. This report also contains references to 

personnel and safety risks as provided by stakeholders.  

 All logistics option should also be evaluated in an environmental context. With regard to 

environmental evaluation, there are three levels of consideration. The first level 

determines if an option will impact the Palmer ecosystem. If the effect is unacceptable 

the option will have to be retired. The next level focuses on minimizing carbon 

emissions (fuel consumption) and the third level focuses on minimizing all emissions 

that could impact the environment. As such, if an option is acceptable on the first level, 

the next level, in general, is driven by a “smaller is better approach” (inherently less 

energy needs), while the next level will make the smallest possible option as low impact 

as possible (low emission engines, solar, etc.). 

 During the course of the study it became apparent that the 20 foot containers might not 

be as efficient as expected. Shipping containers are a massive asset in worldwide trade, 

but the cargo volume at Palmer might result in movement of a high ratio of container to 

cargo weight, which thereby results in inefficiencies. 
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 No record of the philosophy for combining the logistics and the research functions for 

Palmer on the LMG has been found. Discussion of this issue has indicated that from a 

forward looking point of view, there is a certain simplicity to combining all these 

functions. However, the discussions related to the efficiency of the LMG have shown a 

few significant weaknesses of the approach. The simplicity of combining all functions 

also results in inflexibility to change. The existence of one large asset results in an 

attitude where the focus is on feeding the large asset rather than on accomplishing the 

mission. If there is one large vital asset it is not conducive to have this asset in the 

control of an outside party who can dictate terms as far as availability is concerned. A 

large asset sometimes can perform two tasks at once, but often it performs one task, 

while other tasks it can perform are on hold. It appears that a more complex mix of 

assets, while, potentially more cumbersome, will result in higher mission effectiveness 

and efficiency. It is noted that this conclusion is supported by other agencies such as the 

United States Coast Guard, UNOLS, Ferry operators and various marine police agencies 

in their approach to vessel design, mix and procurement. 

 Despite the above noted issues with the LMG, the LMG’s overall mission readiness (on 

the job days) is very high and actually a gold standard to other marine research 

agencies. This is related to the LMG’s unique tasks and its assignment to a specific 

remote research area and the introduction of other research assets into the Palmer area 

should follow this example. 

LOGISTIC ASSETS 

Palmer Station can be supplied through a number of different logistics paths. Each path 

requires different assets and each path can provide one or more logistics needs. This report 

section identifies and describes the various logistics assets that exist or can be created for 

Palmer Station. 

These assets, either alone, or in combination with each other, can provide all of Palmer Station 

logistics or research support requirements. 

The cost, viability, advantages and disadvantages of Palmer Station logistics assets are 

discussed and compared. 

These assets were all presented in the February 4, 2010 draft report. The original text has been 

retained to provide back ground information for subsequent reviews of Palmer logistics. Some 

additional comments that were generated at the workshop have been included in this section 

and are provided in italics font. 



MARTIN, OTTAWAY, VAN HEMMEN & DOLAN, INC. 

47 

 

PRV “LAURENCE M. GOULD” 

At present the PRV “LAURENCE M. GOULD” (LMG) is the 

primary logistics asset for Palmer Station. It has performed this 

task since 1997. It was scheduled to perform this task until 

2010. In 2008, OPP announced that they were considering not renewing the LMG charter and 

were investigating alternatives for logistics and science support for Palmer Station.  In 2010, the 

charter contract was extended until 2015. 

A detailed list of the LMG past voyages is provided in information item 21. 

VESSEL PARTICULARS 

Note: The information below was gathered from numerous sources, including (22), (18): 

Name: “LAURENCE M. GOULD” 
Owner: Edison Chouest Offshore 
Operator: Raytheon Polar Services Company  
 (ECO provides master, ice pilot, crew) 
Flag: U.S.A. 
 
Dimensions, volume and weights: 
LOA: 230 feet (70.2 m) 
LBP: 212 feet (64.7 m) 
Breadth (molded): 46 feet (14 m) 
Breadth (oa): 56 feet (17.1m) (The vessel is fitted with reamers) 
Max Draft (loadline): 19.417 feet (5.9 m) 
Max displacement: 3780.67 long tons 
Lightweight: 2754.99 long tons at 22.907 feet above baseline 
 99.57 feet aft of Fr. O 
Deadweight: 1025.68 long tons 
Gross tonnage: 2966 (international) 
 
Power:  
Main Engines: Twin Caterpillar 3606 diesel engines 
Main Engine HP: 2 times 2300 horsepower 
Propellers: 2 x variable pitch in Kort nozzles, 2.65 meter diameter 
Rudders: 2 x high lift type 
Generators: 3 x Caterpillar type 3508 diesel generator rated at 700 kW 
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Speed, Range and Endurance: 
Range: 10,260 nautical miles 
Cruising Speed: 9.5 knots 
Maximum Speed; 11.2 knots 
Endurance: 45 days (steaming at 9.5 knots) 
 
Logistics capacities: 
Total Fuel Cap.: 245,400 gallons (18) 
Dry Cargo Holds: 95 m3 
Fuel: 670 m3 
Free Working Deck Area: 92.9 m2 
Other work areas: 2 vans, 20’ x 8’ x8’ (radioactive isotope work areas) 
Cranes: 1 x 13.5 tons SWL crane aft, 1 x 10 tons gantry (A frame) crane on 

stern 
 
Scientific Capabilities: 
Mission Endurance: 75 days with 26 scientists 
Wet Labs Area: 425 m3 
Space for container labs: 3-4 TEU on deck 
 
Various: 
Hull: Strengthened Steel, Grads A and EH-36 
Ice Breaking Ability: Rated ABS A1, capable of breaking 1 foot of level ice at continuous 

motion 
Accommodation: 7 Officers, 9 Crew, 28 Scientists (9 additional with berthing vans) 
01 Deck: Emergency Generator Room, Gym, Lounge, Crew Quarters, Bosun 

Stores 
Main (02) Deck: Wet Lab, Hydro Lab, Dry Lab, Electronics Lab, Environmental 

Room, Laundry, Galley, Mess 
03 Deck: Lifeboats, Officer Rooms, Hospital, NSF cabins 
Bridge: Navigation Bridge, Radio Room 
Fresh Water Capacity: 141.578 m3 
Fresh Water Generator: 11.35 m3/day 

Review of the vessels operational history indicates that the vessel has ably and reliably 

performed her mission as assigned and has undergone various improvements and 

modifications during her career. 

With regard to the science mission it has been noted that the vessel has been fitted with 

excellent aquarium facilities that provide important support to the vessel’s present marine 

biological projects. 
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At this stage the vessel transports the majority of break bulk cargo in 20 foot containers that 

have a practical maximum total working weight of 10 tons each. These containers are lifted 

from the vessel to the present berth using the ship’s crane.  

The vessel generally receives overhaul, maintenance and modification during the month of 

August when she is not deployed to Palmer Station. 

The vessel is drydocked about once every two years. These overhaul periods require 

approximately two months (including transit time to the shipyard) during which the vessel is 

not performing support functions except for transport of cargo to and from the United states. 

(21) Occasionally the vessel is not drydocked in the United States (2005). 

The LMG was last drydocked in July/Aug 2009 in the United States (21). 

A sub option to the LMG would be the procurement of a replacement vessel that mimics and 

improves on the services that the LMG has provided. This approach is reflected in the 2007 

Antarctic Research and Supply Vessel request for Proposal (20071205). This document reflects 

the most recent description of the type of shipboard research facilities that would be needed to 

support the present science mission.  

RPSC has also performed some evaluation in this regard with their New Generation Polar 

Research Vessel Forum effort that started in January 2008 although in general the discussions 

in this project appear to focus on a much more ice capable vessel (10). 

During the workshop, there was vigorous discussion about the size of a vessel that could replace 

the LMG in all her research functions. In general the Palmer community felt that a vessel the size 

of the LMG would be needed to continue to support the present science that is performed on the 

LMG.  

The discussion was driven by the fact that MOvHD explained that from an environmental impact 

point, the most appropriate vessel would be the smallest vessel that could perform the 

specifically stated research tasks. A vessel that is as small as possible would have inherently less 

carbon emission and therefore inherently less environmental impact. 

This discussion is related to a larger discussion about support/research fleet sizing efficiencies 

that is dealt with in later sections of this report. 

While far from optimized from an efficiency point of view, the LMG could function ably as a pure 

research vessel, but this needs to be considered against other alternatives and efficiency goals. 
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PALMER PIER 

The present Palmer pier is a necessary component of the present Palmer 

Station logistics system. The pier is used to moor the LMG, thereby allowing it 

to offload cargo and fuel. 

The present pier consists of sheet pile cells filled with gravel / rock and has a 

gravel surface. Fendering protection is provided by two Yokohama style 

fenders. The pier was constructed in 1967. 

Since construction, the pier has not received any significant maintenance (except possibly in 

late 1990’s, but extent is not known) and is now approaching the end of its service life. There is 

significant thinning of the sheet piles and there are various corrosion holes that allow fill to 

wash out. 

The pier has started to list and it was reported that one of the mooring bollards has pulled out. 

Undoubtedly this pier will need to be repaired/reconstructed in the near future. It is estimated 

that US$1,000,000 could cover temporary repairs that will stabilize the pier and provide a few 

more years of service. 

Alternatively, a more significant investment of around US$8,000,000 would allow 

reconstruction of the pier to an extent that it would provide an additional 30 years of service. 

During the workshop it was reported that RPSC managed to make very substantial repairs to the 

existing pier at very modest cost. The effort resulted in a significant shift in the perception of the 

existing pier. Due to this excellent effort, it is expected that the pier will continue to operate 

without significant problems for a few more years without the need for immediate significant 

investment. 

As noted earlier in this report, there is a strong and valid emotional attachment to the pier. This 

led to further discussions about pier repair/replacement/enhancement options. 

One option that was presented involved the encasement of the present pier into a new 

surrounding sheet pile structure. This approach has various operational advantages and, 

depending on actual future logistics choices, could solve the pier issue for many years to come. 

The advantages noted with the encasement approach are as follows: 

1. It will result in a similar structure that has served the facility so well in the past. (Low 

technical risk). 
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2. It will not significantly affect or alter the ecosystem, or current in the area. 

3. It will very effectively recycle the existing pier including the fill. 

4. It will actually be a stronger design than the original pier due to its double walled 

construction. 

5. It will require a smaller amount of sterilized fill than other options. 

6. It is probably the lowest cost approach. 

7. It will increase the pier area (although only modestly). 

8. It can be constructed quickly. 

9. It could be constructed from the shore (actually from the pier itself). 

10. With planning it could allow continued operation along the berth. 

11. It might alleviate the draft issue. 

The encasement of the pier would alleviate the draft issue since, depending on the size of the 

new sheet pile cells; it would move any vessel than comes along the berth further offshore. 

However, it is unlikely that it would solve the draft issue by itself. 

Resolution of the draft issue will require somewhat more detailed study, since specific definition 

of the required draft along the berth (this relates to vessel draft, tidal variation, vessel length 

and vessel orientation) and specific definition of the bottom profile along the berth is needed. It 

is noted that technically there are no limitations in removal of bottom obstructions and at this 

stage it also does not appear that, if performed within reason, that there are any environmental 

restrictions. 

As such, a specific bottom obstruction removal program might be the most effective method for 

the resolution of the draft issue. It is noted that material removed from the bottom along the 

berth could be used for berth enhancement fill. 

During pier discussions, mention was made of the desirability of cargo handling gear on the pier. 

It was reported that at some time there might have been a cargo boom on the pier. A simple 

cargo boom arrangement could be a versatile asset to the pier and the base. Particularly it is 

noted there are concerns with regard to Zodiac hauling and launching with portable equipment 

at this time, which a cargo boom could alleviate.  This issue is also discussed under the “Tug and 

Barge Operations” Logistics Asset Descriptions. 
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REPLACEMENT PALMER PIER 

NAVFAC Pacific (3) has prepared a preliminary design for a replacement 

pier at Palmer Station. This pier is a very significant enhancement of the 

present pier capabilities and even allows for future extension of the pier. 

This design encapsulates the existing pier and provides an additional sheet 

pile pier seaward of the present pier. 

This pier will allow both the LMG and the NBP to come alongside. This design will allow staging 

of a considerable number of containers on the pier and in general is a significant upgrade from 

the present pier’s capabilities. 

The design is estimated to cost US$17,500,000 for the replacement pier. The same preliminary 

design also provides a cost for the construction of a Zodiac boat ramp at US$1,500,000 and 

provides a cost for a corrosion protection scheme of US$1,800,000. 

The design also provides costs and makes mention of various berth auxiliary systems such as 

lighting, electrical and fire protection. 

Replacement of the pier would also require alternate logistics efforts during the construction 

process. 

In 2003, RPSC provided more modest replacement pier options. This report preferred a jack up 

barge arrangement. This arrangement appears to use a jack up barge that is not elevated above 

the high tide level and as such is exposed to waves and ice. It is expected that this option would 

be sensitive to ice and wave damage. The second preferred option is a minor enhancement of 

the present pier design using sheet piling and fill and is similar to the approach noted under the 

“Palmer Pier” asset description. 

FUEL TANKER 

At present fuel delivery takes place on a 

regular basis by supply from the LMG. 

However fuel delivery can be reasonably 

accomplished by any vessel that can call at 

Palmer Station and does not require mooring at the pier, but rather can be accomplished by 

anchoring a vessel some distance from the station and the use of a floating hose. 
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As such, fuel delivery can be accomplished with a dedicated fuel tanker, a vessel with excess 

fuel capacity (even a passenger vessel) or even a fuel barge. For trade off and study purposes, 

this asset is defined as a small commercial fuel tanker that supplies fuel twice a year to the 

station. 

At this stage the cost of such a delivery is set at US$1,000,000 per year. 

FLOATING FUEL HOSE 

If the pier is not used for fuel deliveries a floating fuel hose is needed to 

transport fuel from a ship to the shore. The purchase cost of such a hose, 

fitting and storage arrangement is estimated at US$300,000 and is 

estimated to have a life of 10 years. 

During the workshop there were no specific objections to this asset, but it has become a less 

viable option since it appears that a pier will continue to be an available asset at Palmer which 

will negate the need for this asset. 

BEACH DELIVERY SYSTEMS 

Rather than use a pier for resupply, it is also possible to perform delivery of 

the dry supplies to the station by offloading the supply vessel onto smaller 

craft and to have these craft deliver the cargo to the beach. 

This option reduces the need for the reconstruction of the pier, but also will 

require a small vessel that can be used in delivering cargo to the beach.  

This option would probably require beach enhancements. For purposes of this study the 

estimated cost from the NAVFAC study in the amount of US$1,500,000 is used. These 

enhancements are expected to have a life of 20 years. 

The developments with the pier have removed the need for this option. During the workshop it 

was also noted that beach enhancements or a ramp, might be a attraction to local wildlife such 

as elephant seals and might result in operational and environmental problems. 

A hybrid approach for beach delivery would take advantage of deployable floating piers and 

ramps.  During the workshop Ms. Margaret Knuth made a presentation of LMCS, which in beach 

delivery scenarios could provide a low cost approach (67). 
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COMMERCIAL SUPPLY VESSELS 

A commercial supply vessel asset would be a simple vessel 

similar to an offshore supply vessel that would be 

chartered to deliver supplies to Palmer Station. The vessel 

would have no special features except craneage (about 20 tons) to offload cargo to beach 

delivery vessels, and some level of ice strengthening. Such vessels are commercially readily 

available, although not necessarily in the Punta Arenas area. 

At this stage it is estimated that this vessel would make four delivery voyages per year to 

Palmer Station. 

This asset type is not assumed to deliver fuel to the station. 

It is estimated that each supply trip would cost about US$600,000. 

SPECIALIZED COMMERCIAL SUPPLY VESSELS 

There are commercial vessels available that have the 

capabilities to deliver all fuel and supplies (and to carry 

beach delivery gear with them) needed at Palmer Station. 

It is assumed that four supply trips per year would be sufficient for supply of the station. 

It is estimated that each supply trip would cost about US$750,000.  

TUG AND BARGE OPERATIONS 

There are polar areas that have been quite 

successfully supplied with tugs and barges. Tugs 

and barges tend to be the low cost option in 

logistics supply arrangements and, as such, could 

be an attractive option as a supplier for fuel and cargo. 

Selection of tugs and barges needs to take into account limitations with regard to additional risk 

issues associated with loss of towing connections, generally lower speed (weather routing 

limitations) and transit of the Drake Passage. 

From an actual supply point of view, tug and barge operations would require multiple runs to 

Palmer Station and would probably result in a shorter supply season than that provided by ship 

style supply vessels. 
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Taking into account that the volume of fuel deliveries to Palmer alone is low, a dedicated barge 

could be an attractive option, since it would combine limited fuel tankage with substantial deck 

space for dry cargo deliveries. It is expected that this would be a customized supply barge for 

Palmer operations that would include fuel tankage, a significant on deck breakwater structure 

and substantial craneage. 

The cost of purchase of such a barge is estimated at approximately US$4M. Annual 

maintenance is estimated at US$500,000. 

The tug would be a vessel of opportunity and it is estimated that each trip would cost 

approximately US$250,000. 

While tug and barge operations could be attractive, it would require an independent and 

thorough risk assessment before a decision could be made to allow tug and barge operations 

for Palmer Station. 

TWO BARGE OPTION 

There was significant focus and discussion on the tug and barge option during the workshop. 

During the workshop there were two specific developments with regard to tugs and barges. One 

was the realization that instead of one barge, two barges might actually have some additional 

benefits and it was realized that a barge moored more or less permanently along the berth 

might provide many additional operational benefits both from a logistic point of view and an 

overall Palmer upgrade point of view. 

The following was noted: 

1. Two barges would allow fast turnaround at Palmer where the tug would drop off one 

barge and pick up another barge. This means that tug charges for a two barge operation 

will be almost identical to tug charges for a one barge arrangement. 

2. This arrangement allows the barge to be loaded and unloaded at any time while it is 

alongside for an extended period of time. 

3. Always having a barge tied up at Palmer could allow the barge to be used as permanent 

fuel storage, which could allow decommissioning or improvement of the shore based fuel 

tanks. 

4. The barge will allow refueling of a local research vessel. 
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5. Always having a barge tied up at Palmer could allow the barge to be used as a 

fender/standoff barge to allow deep draft vessels to come alongside (without the need 

to remove bottom obstructions). 

6. Always having a barge tied up at Palmer could provide additional storage or remove 

shore based temporary storage. 

7. Having a barge with its own crane could negate the need to have additional pier space 

since containers (if used) would be packed and unpacked on the barge or only need to be 

staged at the berth one at a time, and can be moved with the barge crane as needed. 

8. The barges could be configured for Roll On/Roll Off and substantially remove the need 

for containerization. 

9. Always having a barge tied up at Palmer would allow the barge to function as a Zodiac 

launch, service and boarding platform and a small hovercraft storage/retrieval platform. 

The platform would need to be configured such that it does not become a seal beach. 

10. Always having a barge tied up at Palmer would allow the barge to function as the 

sewage/waste treatment plant for Palmer base. 

11. Always having a barge tied up at Palmer would allow the barge to function as a safe 

gangway platform. 

12. Always having a barge tied up at Palmer could allow the barge to function as a power 

plant. 

13. The barge could also function as the waste removal vessel to return waste to the US 

when it receives periodic maintenance. 

14. Positioning maintenance intensive equipment such as sanitary systems, generators, fresh 

water generators, cranes, etc. on board the barge would allow periodic servicing away 

from Palmer which would be significantly more cost effective than local servicing. 

15. If there are any efforts to supply Palmer with alternative energy supply methods such as 

windmills, these devices could be mounted on the barge. 

16. The barges that would be providing this service would be rather specialized craft that 

require specific design and design optimization with regard to cold weather service, ice 

strengthening, mooring arrangement, etc. 
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17. A two barge operation will also allow for supply to other WAP bases on an as needed 

basis, simply by carrying additional fuel or cargo on the outbound leg before exchanging 

the barge at Palmer. 

The workshop discussion noted that a simple barge can be considered as an option within the 

commercial, milk run or barge resupply of the base with cargo and fuel. However, the above 

noted features puts the permanently tied up barge option in a category by itself that is worthy 

of deeper study. 

In order to provide some visualization of this asset, a design concept sketch is provided below. 

 

LOA:    180 feet 

Beam: 60 feet (60 feet is chosen as suitable for the garage width, but a 

narrower beam might be preferable with regard to towing in ice) 

Depth   20 feet 

Operating Draft: 10 feet 

Displacement:  approximately 2500 tons 

Lightweight:  approximately 900 tons 

Fuel capacity:  approximately 1200 tons 
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The cost of each such barge is estimated at approximately US$5,000,000. 

 

Logistics barge alongside the pier at Palmer Station. 

CRUISE SHIPS 

For many years cruise ships have been making calls at 

Palmer Station. Potentially there is a symbiotic 

relationship between cruise ship companies and the 

Palmer Station mission. Delivery of Palmer Station 

personnel by cruise ship allows for increased 

personnel delivery flexibility and the possibility of underway research, while the presence of 

research personnel and some research functions aboard cruise vessels would enhance an 

Antarctic cruise’s prestige. However, cruise ships run on strict schedules and while there have 

been some personnel deliveries to Palmer Station with cruise ships, it is uncertain if a reliable 

and significant personnel delivery and research asset can be developed with commercial cruise 

ships. 

The ASMA for Palmer (15) indicates that from 1991 onward, there have been approximately 12 

cruise ship visits per year. In the 2007/2008 season, a total of 17 yachts also visited Palmer. 
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An extreme logistics concept makes use of a cruise vessel that is simultaneously configured as 

the main fuel, personnel and dry cargo supply ship for Palmer. 

Such a ship would be a hybrid between a conventional cruise vessel and the LMG and would 

engage in a regular cruise trade of, say, two or three week voyages, with Punta Arenas as the 

terminal and where it makes a one day scheduled stop at Palmer Station to offload cargo and 

fuel. 

While ambitious, such a concept would tightly integrate public access and the NSF polar 

mission. This vessel could still engage in some research, but not to the extent that is presently 

performed on the LMG. 

Recently there has been a significant regulatory change for polar cruise vessels. At present 

Heavy Fuel Oil (HFO) is banned from Antarctic operations and since many of the cruise vessels 

that operated in the Antarctic were capable of burning HFO there has been an operational shift 

to MDO (Marine Diesel Oil) for those vessels. This change has been characterized as a 

commercial factor for Antarctic cruising, but it is expected that, in the long run, this change will 

not be a significant factor. 

Recent economic downturns might have been a factor in the general popularity of Antarctic 

cruising, but this has not been verified for the purposes of this project. 

While it is unlikely that the use of cruise vessels will be a significant logistics asset, it is also 

noted that interaction with the public (which in the Antarctic is in the form of cruise vessels) is a 

significant mission issue for the NSF and the Polar program at large, and, as such, it would be 

beneficial to reach out to the cruise industry for mutual support services on a continuous basis. 

Since NSF/OPP plays a role in the regulatory process for cruise ships (environmentally) there 

may be a conflict of interest if NSF were to work closely with a tour operator in a logistics 

setting. 
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LOCAL RESEARCH VESSEL(S) 

At present Palmer Station off-base research is supported by the 

LMG and Zodiac sized vessels. In the past the base was 

supported by the R/V “HERO”.  The R/V “HERO” was a wooden 

fishing vessel with a length of 125 feet and a breadth of 30 feet 

4 inches. She displaced 300 tons, with a draft of 14 feet. Her range under power of the 760 hp 

engine was 6,000 nautical miles at 10 knots. The sails were used for "silent running" to do 

wildlife-sensitive research.  

Further description of the vessel’s capacity is provided as: The lower deck accommodations 

from bow to stern: Cabins for eight crewmen, mess, galley, three two-man cabins for scientists, 

a large hold for storage of equipment and supplies (in which bunks for four or five more 

scientists and a small instrument laboratory can be set up, or where as many as 10 persons can 

be accommodated on voyages between South America and Antarctica), a microbiology 

laboratory, the engine room, and spaces for three crew members. Fuel and water tanks are 

located below this deck. (23) www.palmerstation.com/hero/newship.html 

 

R/V “HERO”alongside Palmer, photo by Maggie Amsler 

The “HERO” was retired in 1984. So far, no information has been found that indicates why a 

vessel like the “HERO” was no longer considered to be useful at Palmer Station, except to note 

that more capable vessels were being dedicated to Palmer. 

http://www.palmerstation.com/hero/newship.html
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There are significant indications that the availability of one or more larger local vessels (100 

foot size) would greatly enhance research quality and flexibility. (See the various ARVOC and 

PAUC reports starting 19990921.) 

A research vessel for the WAP area would have unique requirements and it is expected that a 

custom vessel would have to be built or an existing vessel would be significantly modified. 

The survey respondents provided the following range of characteristics for a local research 

vessel: 

 Length ranging from 60 to 135 feet (also described as UNOLS intermediate class vessel 

which ranges from 135 to 185 feet) 

 Crew from 2 to 12 

 Scientists from 3 to 20 

 Endurance from 4 to 28 days 

 A frame 

 Aquariums 

 Ice strengthened 

 Twin screw 

 Dive support capable 

Further consideration would show that the responses are indicating two vessels; one as small as 

40 feet and one a UNOLS intermediate class vessel (but on the smaller end of the class). 

The smaller vessel is designated as a workboat in the ARVOC reports. 

Based on presently available information, the following characteristics would respond to a wide 

range of research and logistics needs: 

 Length of 100 to 120 feet to provide load carrying ability, ocean keeping ability, range 

and endurance. 

 Ability to transit to Punta Arenas under own power with basic crew. 

 Ability to bow beach the vessel (landing craft style for beach delivery if needed). 

 Ability to carry two 20 foot containers on skids or chassis (only if used for beach 

delivery). 

 Ability to roll or skid containers on and off (only if used for beach delivery). 

 Crew of about 5, which would be berthed aboard the vessel, thereby not impacting the 

Palmer Station scientific personnel count. 

 Ability to support science crews (6) and experiments, including trawling A frame for 10 

days. 
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 Berthing for 20 people during transit functions. 

 Aquarium capability. (For reference it is noted that the LMG has a 270 Sqft aquarium 

room.) 

 Modestly ice strengthened. 

The purchase cost of such a vessel is estimated at US$5,000,000 with an operating life of 20 

years. It should be noted that this is a simple vessel that can support simple research functions, 

but is not a fully outfitted research vessel. 

Cost to operate a vessel like this would be approximately US$1,500,000.  (ARVOC 20000908, Pg 

12, estimates about US$1,000,000 plus fuel for a 180 day deployment.) 

It is conceivable that two such vessels would provide a significant enhancement in safety, 

flexibility and logistical redundancy, but even one vessel of this type could provide significant 

safety enhancements, particularly in support of the Zodiac fleet. 

In certain logistics schemes these vessels could function as personnel transfer vessels between 

nearby airfields and Palmer Station. 

The local research vessel (LRV) was a significant topic of discussion during the workshop, and 

the subject of a presentation by Dr. Detrich (66). This presentation provided compelling 

arguments for the use of a local research vessel in support of research logistics and it provided 

the following potential tasks for a local research vessel: 

 Support research up to 150 nm from Palmer. 

 Provide close support to shore parties. 

 Fishing platform for trawling and trapping. 

 Service automated weather stations. 

 More extensive exploration of coastal islands. 

 New possibilities for marine mammal research. 

 Enable Palmer LTER to extend seasonal surveys. 

In addition to enhancing the research at Palmer, the use of a local research vessel is also 

compelling from an environmental point of view. Appropriate sizing of vessels for the 

anticipated tasks will result in substantial reductions in carbon footprints, which particularly in 

NSF polar research should be a driving consideration. As such, the use of the smaller vessel as, 

say, a dive support vessel or a shore party support vessel would free up a larger vessel to do 

research that requires the larger vessel. 

With regard to specific LRV recommendations the ice strengthened R/V “ABEL-J” was 

highlighted during the workshop. 
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This vessel is greatly admired by the Palmer research community and was also generally used as 

a sample vessel that could play a significant role in personnel delivery from Rothera or KGI. 

While there were substantial discussions about vessel size and seaworthiness, to those with 

experience, this vessel was considered to be able to safely cross the Drake Passage with 

scientists, although not necessarily in cruise ship fashion, and probably only with people and 

Palmer personnel who have some prior offshore experience. 

An LRV like this would not reduce the number of science berths at Palmer since the vessel crew 

will be berthed aboard the vessel. Taking into account that the LRV will accommodate up to 10 

scientists it can be argued that this vessel would increase Palmer science capacity significantly 

without increases in infrastructure. 

The following ABEL-J information was provided: 

 Length:  105 feet 

 Draft:   11 feet 

 Speed:   9 knots 

 Crew:   5 

 Science Berths: 10 

 Range:   24,000 km (probably incorrectly reported assume 5000 nm) 

 Tonnage:  151    
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Photographs of the vessel “ABEL J” 

It is noted that the range information for the vessel is probably incorrect, and a range of about 

5000 miles would be more realistic and less would be feasible. Under certain scenarios this 

would require refueling at Palmer. This does not necessarily mean that additional fuel capacity 

at Palmer is required, since refueling can take place directly from the LMG or a supply barge. 

The subject vessel is a high quality vessel and is estimated to cost about US$8,000,000 if 

constructed today, but a vessel built today would probably have a slightly different 

arrangement. This cost would not include the more sophisticated government supplied 

equipment that might be installed. 

It is important to note that feature control and discipline at the research vessel design stage is a 

driving factor in research vessel cost. 

The smaller workboat options are not included in the logistics analysis but based on this study’s 

findings would be a worthwhile addition to Palmer under almost any logistics scenario. From an 

overall cost point of view, the procurement of a smaller work boat fits within Zodiac purchase 

parameters. The actual deployment of smaller workboats is limited to local crane or trailer ramp 

availability for hauling of the vessel during adverse conditions. 
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UNOLS VESSELS 

When it was first suggested that the LMG charter would not 

be renewed, the possibility of using UNOLS vessels for some 

of the WAP oceanographic/biological research was raised. 

The UNOLS fleet contains 7 large research vessels (12, p1) 

that have posted day rates between US$28,000 and US$35,000 (12, p5). These vessels could 

potentially perform classic ocean research, but as far as is known, none are ice capable to any 

extent. 

These vessels are not configured to perform logistics tasks such as refueling or cargo delivery.  

Nevertheless they do carry significant amounts of fuel and potentially could transfer as much as 

500 tons of fuel to Palmer Station. (12, p3) Actual fuel delivery to Palmer by a UNOLS vessel 

would require a specific regulatory exemption noting that the vessels are research vessels and 

not commercial vessels. 

In certain logistics approaches there could be a need for smaller UNOLS vessel that would 

function as local research vessels as described under local research vessels above. 

However, workshop discussions appeared to indicate that at present there did not appear to be 

any UNOLS vessels available that would have the type of features that would provide a 

significant and efficient platform for LRV functions in polar conditions. Specifically there are no 

ice strengthened vessels in the UNOLS fleet. 
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AIRFIELD 

At present Palmer Station does not have an airfield. The possibility of airfield 

construction has been raised at various times during the existence of Palmer 

Station. 

Originally airfield construction was suggested by leveling of a number of 

islets near the station, but this never went beyond the evaluation stage. In 

the present operating culture, significant destruction or alteration of geological features is not 

considered to be an optimal approach in Antarctic operations and any evaluation of the 

construction of an airfield will have to focus on minimal environmental and geological impact. 

Ironically, global warming might be providing an interesting opportunity for the construction of 

an airfield, since the glacier that is immediately inland from Palmer has been retreating and is 

providing a reasonably level area of new ground in a suitable location. 

To support Twin Otter operations the airfield would have to be approximately 2600 feet (800m) 

in length and 70 feet in width. It appears that there is just barely sufficient length along the 

present glacier edge for such a field but this needs to be further investigated. The field direction 

would be roughly NE which conforms with the prevailing winds. 

A fair amount of leveling would be required, and various antennas would need to be relocated 

to enable construction of the runway. 

At present it is estimated that the construction of an airfield in that location would cost 

approximately US$8,000,000  

Annual upkeep is estimated at US$250,000 per year (one person and equipment). 

It is expected that an airfield at Palmer would provide a quantum leap in flexibility, which in 

turn could provide a quantum leap in research returns. Of all possible methods, an airfield 

would be the most effective method at reducing wait time for scientists and technicians. It 

should be noted that an airfield would only provide a large increase in research effectiveness if 

local research vessels are available. There is substantially less need for an airfield if the majority 

of the research takes place on a large research vessel (such as the LMG). 

Since it is expected that there will be a substantial lead time for airfield construction, say 4 

years, construction of an airfield should be specifically integrated with other logistic asset 

selections. 
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During the workshop, the Palmer airfield was the subject of extensive discussion and proved to 

be a complex issue. 

First of all it is noted that greater resolution of the pier issue has reduced the perceived need for 

the airfield. However, there was significant agreement that bi-weekly flight capability would be 

of high benefit with regard to passenger operations.  

Passenger delivery to Palmer by direct flights is probably the lowest carbon footprint option 

available (fuel burned per passenger delivered) but, if an airfield is considered, it appears that 

there will need to be extensive evaluations with regard to environmental impact (noise/wildlife 

impact) and it is conceivable that the environmental hurdles cannot be realistically cleared. 

While an airfield is a cost effective option as compared to many other logistics options, there are 

strong and valid emotional reservations with regard to an airfield. In the simplest terms these 

reservations relate to concern about a detrimental change in the character of Palmer. This 

change in character was described as: “Why turn Palmer into McMurdo if we already have 

McMurdo?” 

In more complex terms this concern was related to the type of science that Palmer focuses on 

which is related to low impact long term observation of wildlife and environmental issues. It was 

felt that an “airport” would bring in projects that would disturb this characteristic of Palmer and 

replace a unique research station with an all purpose research station that would no longer 

support the unique features of Palmer. 

While this might provide an outside reviewer with the impression that these comments are 

related to an “I am in, and let’s keep everybody else out” attitude, this needs to be balanced 

against the stark reality that Palmer is unique in that it has an extensive and continuous 

research data base that  should be guarded from unnecessary disturbances. 

The single greatest benefit of an airstrip is a great reduction in personnel delivery time, and the 

ability to more flexibly move support personnel, visitors and scientists in and out of Palmer. An 

enhancement in flexibility would improve research efficiency at the station since there is less 

non-productive downtime due to transit schedule restrictions and, as such, more Palmer berths 

could be filled with scientists. This discussion led to deeper consideration of use of adjacent 

airfields instead of a local airfield. 

There was concern with an airstrip with regard to weather related restrictions, but it was noted 

that modern technologies could greatly enhance the flying operations at a Palmer airstrip. 
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HELICOPTERS 

Helicopters can be engaged on multiple levels as a logistics asset. At the 

simplest level, a small helicopter can be used for certain scientific 

activities, can perform light logistics duties and can 

take the place of certain research vessel activities. 

Potentially a helicopter can perform some of these 

tasks cost effectively, but the remoteness of Palmer 

Station and the limited number of researchers and the limited amount of research makes it 

unlikely that a small helicopter will see high use cycles. 

Potentially a larger helicopter could provide higher use cycles if the helicopter performs both 

personnel delivery from nearby airfields, research and logistics support by ferrying food and a 

large portion of supplies from nearby airports. 

Helicopters are not fuel efficient and require a rather large amount of ground support in the 

form of mechanics, shelter and pilots. 

Common practice in Antarctic operations has dictated that only twin engine helicopters are 

used over water. This requirement needs to be qualified to the extent that in reality only twin 

engine helicopters capable of single engine operation should be used for open water 

operations. 

Since this study investigates the full logistics spectrum, only helicopters that can provide a 

significant share of the logistics loads are being considered. 

The following helicopters are presently being used in Antarctic operations: 

 Bell 212 (twin Huey, 6,500 pounds empty, 11,200 max take off). 

 Aerospatiale A star (2,736 pounds empty, 5,225 max take off single engine). 

The Bell 212 and Aerospatiale A star are operated by Petroleum Helicopters, Inc. (PHI) for NSF. 

Potentially the Bell 212 can operate between Palmer and nearby airfield. However the actual 

lift capacity of the Bell 212 is limited and would require a different dry goods supply approach 

from a supply vessel that is at anchor since it cannot lift a 10 ton container. 

Heavier lift operators such as Columbia Helicopters could provide a cost and capability estimate 

of such a logistics asset (40). http://www.colheli.com/colheli.html 

http://www.colheli.com/colheli.html


MARTIN, OTTAWAY, VAN HEMMEN & DOLAN, INC. 

69 

Shortly before and during the workshop there was a substantial shift in the evaluation of 

helicopter operations. 

First the realization that 20 foot containers might not be an essential feature of the Palmer 

supply system resulted in a reduction in size and capacity requirements for Palmer helicopter 

operations. What this means is that if there is a decision to use smaller package sizes, a Bell 212 

helicopter could provide the majority of all logistics requirements and provide a very significant 

enhancement in research support flexibility. 

In theory, it is possible to transit personnel from nearby airfields to Palmer by helicopter. 

However, comments at the workshop, particularly by experienced helicopter operators, showed 

limited enthusiasm for this approach. It appeared that the preparation and continued safety 

management of such operations could turn out to be more burdensome than would be 

beneficial for the apparent convenience and flexibility. Furthermore, there could be significant 

environmental noise impact from continuous helicopter operations. 

In general, it was concluded that undoubtedly there would be occasions when helicopter 

logistics support would be an undeniable asset and at such times helicopters should be engaged, 

but not in routine and continuous operations at Palmer. This approach was noted to have been 

taken recently with regard to helicopter support on the NBP for a specific science mission. 

TWIN OTTER 

The “Twin Otter” logistic asset refers to a generic fixed wing logistics 

path. However, in Antarctic operations the De Havilland Twin Otter 

has become an almost standard fixed wing asset similar to the 

Hercules C130 in military logistics operations. 

The Twin Otter has the following approximate particulars: 

Max passengers: up to 19 
Total useful weight 4500 pounds (passengers, cargo and fuel) 
Maximum fuel: 2500 pounds 
Maximum range: 800 nm 
Maximum speed: 183 knots 
Cruising speed: 143 knots 
 
Further information is provided in information item 26. 

While a Twin Otter cannot provide all logistical needs, it can provide a very significant 

proportion of the food, personnel and consumable needs for Palmer Station. Similar to 

helicopters, fixed wing operations will need to be combined with ship deliveries. 
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The Twin Otter is presently becoming available as a new aircraft at a purchase price of 

approximately US$2,500,000. 

Kenn Borek Air can provide Twin Otter service to Palmer for approximately US$600,000 per 

season, all inclusive of personnel (but excluding fuel). 

The use of a Twin Otter will depend on the availability of an airfield at Palmer Station. 

The lack of an airfield does not preclude operations, but will require glacier operations which 

are less effective at providing efficient logistics. 

It is noted that once an airfield has been built that actual aircraft operational cost could be 

significantly less since aircraft will probably not be dedicated to Palmer Station alone and 

aircraft assets will end up being shared by other users. 

A Twin Otter can also be fitted with floats, but this complicates operations even further and 

tends to reduce effective operating range and capacities. There is no present experience in the 

use of floatplanes at Palmer. 

There is very significant experience in low temperature and adverse conditions fixed wing 

operations in Alaska and other cold weather regions, which appears to indicate that fixed wing 

logistics, particularly for personnel are, in general, the most cost effective alternative in remote 

cold weather regions. 

During the workshop there was unqualified enthusiasm for Twin Otter operations, but not for 

direct flight to a Palmer Station airfield. (See “Airfield” Logistics Assets discussion above). It is 

noted that at the time of the workshop, there were glacier ice runway based Twin Otter 

operations taking place. (70) While ice runway operations are not considered to be a viable 

option for a steady state logistics solution, there is a strong determination to continue to 

exercise this option when the need arises. 
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NEARBY AIRFIELDS 

Rather than construct an airfield at Palmer Station it would be possible to take advantage of 

nearby airfields for personnel delivery. 

Once delivered to those airfields, personnel can be transported to Palmer Station by boat, 

hovercraft or twin engine helicopter. 

The following nearby airfields exist: 

King George Island: 

Distance from Palmer Station: 260 miles 
Runway length: not known but allows C130 and Dash 8 operations 
Operating days per year: Not known 
Present service rate: Reported to be regular and even commercial 
Personnel and equipment transfer methods between airfield and Palmer Station: Helicopter, 
ship, hovercraft but no alongside berth at King George Island  

Rothera (British base): 

Distance from Palmer Station: 320 miles 
Runway length: 900 meters (Dash 8 and Twin Otter) 
Operating days per year: Not known, but reported seasonal 
Present service rate: Steady 
Personnel and equipment transfer methods between airfield and Palmer Station: Helicopter, 
hovercraft, ship. Berth icing conditions reported, possibly restricting ship access.  
 
It is more difficult to estimate the cost of Twin Otter operations through alternate airports. 
However, noting that dedicated Twin Otter service runs approximately US$600,000 per season, 
it is assumed that shared service through a nearby field would approximate US$400,000 per 
season. 
 
At the time of the workshop there was an announcement that the Chilean government intended 
to perform major upgrades to the KGI airstrip and construct a pier. Such upgrades would 
enhance the viability of the use of KGI as a personnel delivery link. 
 
During the workshop it was determined that it would be unrealistic to expect that personnel 
delivery transit times would be significantly reduced by use of nearby airfields and potentially 
could actually reduce personnel delivery scheduling reliabilities due to weather conditions. 
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However, if there were assets such as an LRV, or helicopters, for transit of personnel between 
nearby airfield and Palmer, undoubtedly there could be increased flexibility in personnel delivery 
and during the summer season it would probably be possible to bring dignitaries to and from 
Palmer on a 10 day cycle. 
 
There would be additional uncertainties such as berthing of personnel at nearby airfields during 
weather delays, and integration of LRV schedules with those variable weather delays. 
 
Nevertheless there was considerable discussion and interest during the workshop for the use of 
nearby airfields. 
 
Support for using nearby airfields was driven by a desire for greater flexibility, the option to be 
able to get people in and out quickly during the summer season, and a general desire to 
optimize and integrate logistics with nearby research stations. 
 
Personnel transport with the LMG provides ease of planning and high predictability, but low 
flexibility and relatively low efficiency with regard to research effectiveness (ability to get 
research and support personnel to Palmer when they are needed and to take them back when 
they have performed their work). Integrating local airfields in an overall approach to increase 
personnel transfer flexibility results in a shift that reduces simplicity (as in: you can only get in 
and out once a month) and trades it for a more complex planning load that ultimately would 
result in greater flexibility for personnel deployment to Palmer. 
 

HOVERCRAFT 

At present hovercraft are not used in a logistics or research support 

function at Palmer Station. However, hovercraft 

have some unique advantages that might 

enhance the Palmer Station logistics system. 

A properly designed and configured hovercraft would have great 

flexibility in operating in ice and semi amphibious modes. 

Hovercraft could potentially serve as personnel transfer vehicles to nearby airfields and, in 

larger versions, as cargo transfer vehicles. 

At this stage there is no full assessment as to whether hovercraft can function as a proper 

research platform and this needs to be further evaluated. For example, it is uncertain if 

hovercraft can be used for fishing operations. 

One massive advantage of hovercraft is that they could be considered to be year round 

transportation and research platforms.  
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There is some limited experience regarding use of hovercraft in US Antarctic operations with 

the Hake 1500 (1.5 ton payload, US$375,000 in 1986), (29 and 19910301) while there is 

substantial experience with larger hovercraft in Arctic operations. Smaller hovercraft have a 

reputation for requiring a rather high level of maintenance and have limited capabilities (range 

and max wave height). Larger hovercraft tend to involve a large investment in personnel and 

infrastructure which might not be able to compete on a cost effectiveness basis against other 

logistics assets since the hovercraft would have to be dedicated to Palmer Station logistics 

support, but might not have a high use rate. 

However, new technologies and new efforts certainly indicate that consideration of hovercraft 

would be an interesting proposition. 

Use of hovercraft would require installation of a hovercraft ramp and would increase local fuel 

use, thereby possibly requiring increased fuel storage capacity. 

There are two possible locations for a hovercraft ramp, but either location would require a 

significant amount of grading to achieve the modest grades needed for a hovercraft to 

negotiate. The cost for construction of a hovercraft ramp is estimated at US$6,000,000. 

A hovercraft capable of carrying a 10 ton 20 foot container would be an amazing logistics asset. 

Such a craft could carry a container from a vessel at anchor to the shore up the ramp and 

deliver a container right to the shed. The container could be lifted off the hovercraft with the 

local wheeled crane and a return container could be loaded. 

At present EPS (30) is marketing two hovercraft models with the following characteristics: 

EPS L2.2  

Capacity: 2 crew plus 19 passengers 

Disposable load 4,850 pounds 

Speed 40 kts 

Range 500 nm 

Fuel Cap: 80 gallons 

Fuel consumption: 6.6 gal/hr 

Length: 34’ 8” 

Beam: 13’ 8” 

300 hp Cummins engine 

Approximate price: US$600,000 
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EPS M-10 

Capacity: 2 to 4 crew plus up to 96 passengers 

Disposable load 22,000 pounds 

Speed 50 kts (calm water) 

15 kts in seastate 4  

Range 500 nm 

Fuel Cap: 1000 gallons 

Fuel consumption: 94 gal/hr 

Length: 34’ 8” 

Beam: 13’ 8” 

2 X MAN D2842 680 kw each 

Approximate price: US$4,800,000 

While the EPS L2.2 hovercraft could provide interesting support functions, it is unlikely that this 

model has sufficient seaworthiness to provide reliable and consistent service to Rothera, and, 

as such will probably not take a vital role in the overall logistics/research picture 

The EPS M-10 could be a very capable craft in the overall logistics research picture since it 

appears to be able to perform personnel delivery services between Rothera and Palmer. 

Since a trip would take approximately 7 hours, a round trip would consume approximately 1200 

gallons of fuel and would require refueling at Rothera. 

Potentially the EPS M-10 would be able to carry a 20 foot container and would be able to 

perform substantial research vessel duties. 

There is no experience on fishing from a hovercraft and this would require a specific technical 

evaluation. 

During the workshop there was some interest in the use of hovercraft at Palmer due to its 

unparalleled ability to operate over ice. However, there was no strong support for hovercraft as 

primary logistics providers. 

There was significant discussion about hovercraft as research platforms, but particularly with 

regard to fishing operations, at this stage, they were considered to be, at best, an unknown and 

probably unsuitable. 

It is noted that the pre workshop discussion focused on the ability of a hovercraft to carry a 20 

foot container, but since further analysis has shown that the need for 20 foot containers in 

Palmer operations is tenuous, this need has become less important and there are additional 

approaches for the use of hovercraft at Palmer (break bulk). At the same time the renewed 
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focus on the pier and pier improvements also has made hovercraft operations less attractive 

since a hovercraft ramp would simply be an additional investment if the pier is used for 

resupply. 

As such hovercraft logistics is not considered to be a significant logistics option at this stage. 

However, hovercraft continue to offer tantalizing benefits in certain research functions. 

Particularly a hovercraft’s ability to transit ice in all its forms is very attractive in the winter and 

shoulder seasons in Palmer. 

It is noted that for a smaller hovercraft in the EPS L2.2 size range a ramp is not particularly 

needed if sufficient crane capacity is available to lift the vessel on a hardstand from the ice or 

water. 

This option becomes particularly intriguing when considered in conjunction with the barge 

resupply option, since the barge mounted crane could lift the hovercraft on the barge when not 

in use. 

AIRSHIP 

Airships (Lighter Than Air, LTA) have been a logistics concept that has failed to fully succeed or 

to fully disappear. Ultra large airships no longer exist, but there is a substantial fleet of small 

airships and a continuous effort at developing and using airships for heavier lift operations such 

as logging. 

Airships use less fuel than helicopters, especially in slow observational functions, but require a 

larger amount of ground based infrastructure and have lesser ability in high wind conditions. 

Airship operations at Palmer would probably require a hangar and a level flight area similar to 

an airfield. 

There are indications that LTA was considered for US Antarctic logistics in 2005 (20050801). 

During the workshop no particular LTA features were identified that would be attractive in 

support of Palmer logistics. 
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PARACHUTE SUPPLY DROPS 

Substantial supplies can be dropped by parachute from larger cargo aircraft such as C-130’s. 

There is sufficient operating experience to envision air drops of food and equipment on an as 

needed basis. It does not appear that there is a specific advantage both in cost or efficiency by 

supplying Palmer by air drops only, but this type of supply could provide a portion of a logistics 

system, when, say, only two dry cargo ship supplies are performed per year and all additional 

needs are provided through air drop runs.  

Airdropped supplies would probably be provided by USAF or USCG aircraft and, as such, cost 

and funding arrangements are not clearly definable. 

Parachute supply remains a viable option for logistics support in unusual or emergency 

situations. 

AMPHIBIOUS VEHICLES (LARC/DUCK BOATS) 

Amphibious vehicles, in this case, 

commonly referred to as LARC 

(Lighter, Amphibious Resupply, 

Cargo) or Duck Boats, are in the 

most basic terms a boat with 

wheels. They are typically designed 

with a broad hull, sometimes similar 

to landing craft and two to three 

axles. These vessels come in a range of sizes and designs but primarily serve the same function 

of carrying cargoes or persons over water and land. 

These vehicles can be deployed at Palmer Station to both assist in cargo and possibly research 

operations. 

LARC-XV  

Gross Weight: 75,200 lbs 

Hull Material: Aluminum 

Crew: 2 

Fuel Capacity: 360 gallons 

Length Overall: 45 feet (ramp up) 

 52 feet (ramp down) 
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Width: 14 feet 8 inches (over tires) 

Height: 15 feet 4 inches 

Wheelbase: 20 feet 10.5 inches 

Freeboard: 1 foot 3 inches (midship) 

Land: 260 miles (full load) 300 miles (no load) 

Water: 90 miles (full load) 100 miles (no load) 

Grade Limits: 40 % at 1mph 

Temperature Range: 125 deg. F to -25 deg. F 

Cargo Space: 23 ft 11 in(L) x 11 ft 11.25 in (W) x 3 ft 2.75 in (D) 

With renewed focus on the pier and pier reconstruction/improvements, no particular 

advantages for LARC/DUCK capability at Palmer were noted, particularly since these assets 

would require beach or ramp improvements and because they provide no specific research 

function benefit or advantage over a small boat. 

TWENTY FOOT CONTAINERS 

Twenty foot containers, known as twenty foot 

equivalent units (TEU) in the shipping industry, 

are standard steel shipping containers 

consisting of a steel framework with notched 

corner castings, corrugated steel sides, tops 

and bottoms and hinged doors. The interior of 

the containers are generally fitted with a flat 

wood flooring. Most containers are regarded 

as weatherproof, depending on the condition 

of the door seals. 

The containers are constructed to standard requirements allowing for easy transfer, stowage 

and securing within intermodal transportation. Generally, these containers measure 20 feet 

long x 8 feet wide and can vary in height but are most commonly found at 8.5 feet height. 

They have become the standard dry cargo handling unit at Palmer, but due to relatively low 

total dry cargo volumes and weights, there might be other alternatives for dry cargo handling. 

During the workshop it was confirmed that 20 foot containers are also referred to as “milvans” 

by Palmer personnel. It is noted that refrigerated containers are used for food transport.  

It was noted that one advantage of containers was simple cargo security. This is not significantly 

related to theft style security, but rather to logistical reliability. Once a specific cargo was 

enclosed in a specific box, the box could then be designated for a certain delivery and it would 
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be reasonably certain that the cargo would arrive intact and on time. No specific analysis was 

made on the average secure parcel size. It is possible that the average parcel size (say, a 

particular set of research equipment associated with a specific research project) is considerably 

smaller than a 20 foot container and therefore would either be very inefficiently sealed in a 20 

foot container or would share space with another parcel, and thereby would lose some level of 

cargo security due to access by multiple parties. 

While used successfully at Palmer, during the workshop it was apparent that the size of the 

containers can make them unwieldy for transport at the station, and, to a large extent, active 

cargo containers do not move beyond the reach of the ship based crane and are loaded and 

unloaded at the dock with the content then being moved into the station with smaller 

equipment such as Gators and pick-up trucks. This in turn indicates that pure break bulk 

handling might be preferable as long as port call time for the supply vessel is not restricted and 

if sufficient shore based storage is available to allow complete unloading of the supply vessel. 

There are a large number of containers that serve as semi-permanent storage at the station. 

This storage arrangement has developed due to the ready availability of containers, but is not 

considered to be optimal, and it is understood that more optimized storage facilities might be 

preferred. 

There are additional container considerations when associated with the semi-permanently 

moored barge option discussed under the “Tug and Barge Operations” Logistics Asset above. 

 

ROLL OFF/ROLL OFF 

With regard to manpower needs and general logistical 

efficiency there could be substantial benefits in handling 

cargo in a Roll On/Roll Off fashion. Roll On/Roll Off can take 

many forms ranging from standard containers on chassis, to 

specialized rolling stock such as custom refrigerated vans. 

During the workshop it was noted that one advantage of 

containers was simple cargo security. Once a specific cargo 

was enclosed in a specific box, the box could then be designated for a certain delivery and it 

would be reasonably certain that the cargo would arrive intact and on time. 

This feature could also be provided when using cargo trailers as shown above. It is expected 

that, within Palmer operational constraints, RO/RO is an inherently safer approach than Lift 

on/Lift off. 
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LOGISTICAL OPTIONS TO PROVIDE FUTURE NEEDS 

Review of technical assets has indicated that technical options for provision of logistical, re-

supply and research needs consist of selecting a combination of the various assets and 

evaluation of the efficiency and cost of those combinations. 

This section provides the various logistics options that have been investigated. These options 

have been provided with a cost and efficiency rating. 

With regard to efficiency, an effort has been made to maintain the present level of logistic 

support, but for each option special mention is made if the option provides the opportunity to 

increase marine research activities or if the option has special features that reduce 

environmental impact. 

It is noted that there is a limit to the amount that research can be extended at Palmer due to 

agreed restrictions on the personnel level at Palmer (46 people). 

Only a relatively small fraction of that count is scientists and an increase in scientists would 

have to result in an equivalent reduction of support personnel. 

However, an increased scientist throughput related to less lay time at Palmer could significantly 

increase the actual science performed at Palmer. Also, logistics assets that extend the research 

season would increase the amount of science that can be performed and logistics assets (such 

as a LRV) that provide their own berthing for researchers and support crew could increase the 

amount of science performed at Palmer. 

The analysis starts with option 1, which is the baseline option, which is equivalent to the 

present supply arrangement. It is noted that option 1 is not a viable option because it ignores 

the issues that exist with the present condition of the pier, which will require additional 

investment. 

Options are not listed in a complete numerical sequence, but rather in number groups. 

As such:  

 Options 1 through 5 denote options that use the LMG. 

 Options 10 through 14 focuses on deeply commercial options that specifically remove 

the LMG. 

 Options 20 and 21 focus on a beach delivery approach. 

 Option 30 focuses on an airfield approach. 
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 Options 40, 41 45 and 46 focus on very novel solutions. Not all are considered to be 

viable, but in those cases they provide insight in possible future alternatives. 

After the workshop an option 47 was added. This option reflects the mature implementation of 

the summary approach that was discussed at the workshop.  

It is noted that the costs associated with each option often are consensus numbers that 

represent a best estimate. If the cost of an option or an option component has low estimated 

reliability, the amount has been kept artificially high. 

All systems are evaluated on a 10 year annual cost window. This means that the system is 

assumed to be stable for 10 years without additional investment. However major infrastructure 

or equipment investments are converted to an annual cost basis making a Present Value to 

Annual value conversion with reasonable depreciation assumptions and zero interest rate. 

As such, the life of a new pier is assumed to be 30 years and an initial investment for a new pier 

will be annualized over 30 years with zero remaining value which, with zero interest would be 

an annual cost of 1/30th of the cost to build the pier, plus reasonable annual upkeep costs if 

required. 

The life of a new vessel is assumed to be 20 years. 

There will be variation in air emissions depending on the various technical options. For the 

purposes of this study the emissions will be directly related to the amount of fuel needed for 

each supply option as compared to the base line of the present operations. 

There are various options that include personnel transfer through nearby airfields. These options 

are often identified as “Fly Rothera” for brevity’s sake, but equally indicate the King George 

Island airfield.  

Each option is also provided with a risk rating that provides a subjective rating with regard to 

potential destabilizing weaknesses in the option. The present arrangement has a risk rating of 1 

(not perfect since no pier repairs are performed, but, due to recent pier repairs, the risk is down 

to 0 for the next few years), while systems with very novel technologies or systems that are 

sensitive to weather conditions or have tight critical paths will have higher ratings. This rating is 

not a safety risk rating which would require evaluation of different variables. At the workshop 

there was substantial safety risk discussion and comments are incorporated in the discussion of 

the options where relevant. 

Overall safety and environmental issues are discussed in the “Analysis of Logistical Options” 

section of the report. 
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OPTION 1 PRESENT ARRANGEMENT WITHOUT ACCOUNTING FOR PIER IMPROVEMENTS. 

 

This is simply the present base line situation. It does show a small cruise ship passenger 

personnel delivery fraction, since this is a present dynamic, but cruise ship personnel delivery is 

not a vital asset. 

It is assumed 5% of the personnel is delivered by cruise vessel and a US$25,000 cost component 

has been provided for this asset. 
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The above graphic shows the distribution of research capabilities in this particular logistics 

option. Darker shades of green provide a higher level of research coverage. The same graphic 

with appropriate coverage shadings will be provided for each option. 

The risk rating for this option is 1 since lack of repairs to the pier could result in system 

destabilizations. The recent repairs to the pier have resulted in a risk rating of 0 for the next few 

years, but over the longer term this risk persists. 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 99.4 100 100 100 100 100 95 100 100 100 $12,000,000 0.12

New pier 0.0

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 0.0

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.0

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 100 100 100 100 100 100 100 100 100 100

TOTAL ANNUAL COST: $12,025,000

Fuel Consumed: 4330 tons / year

Operational Risk Rating: 1 10 = high 0 = low

Lead time: 0 years

Upfront investment: 0 million dollars
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OPTION 2 PRESENT ARRANGEMENT WITH PIER REPAIRS 

 

This option is the same as option 1, but includes a cost component for pier repairs. A solid pier 

repair is estimated at US$8,000,000. Such a repair would last for 30 years with only minimal 

maintenance. This would result in an annual cost of US$267,000. 

This amount has been rounded to US$300,000 to allow for some annual pier maintenance 

work. 

 

The repair to the pier would result in a substantially lower risk of system disruptions from the 

present system and therefore is assigned a risk rating of 0. 
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The repaired pier would result in a somewhat enhanced mission capability which has been 

reflected in this option. It also would consume fuel to construct which is estimated at 20 tons 

per year. The total cost for fuel for the pier repair project will be 600 tons, which is annualized 

to 20 tons per year for the 30 year life extension of the pier. 

The lead time for finishing the pier repairs is estimated at 2 years. 

During the workshop it was reported that substantial pier repairs had just been completed that 

cost only a fraction of the above noted estimated costs and that would provide a significant 

additional period of working life for the pier. 

During the workshop it was also noted that pier repairs could be accomplished at a fraction of 

the cost noted above, if the pier were reconstructed by fitting new sheet piling a few feet 

outboard of the existing structure and to retain the existing pier as an internal reinforcement. 

This approach would make the annual cost of the pier substantially lower than shown in the 

spreadsheet. 

This lower cost is now estimated at a US$3,000,000 investment with a 30 year life, and, as such 

would result in an annual cost of US$100,000. This methodology would also substantially lower 

the fuel cost to construct the pier and this has now been estimated at 10 tons per year. 

The spreadsheet now reflects those changes. 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 99.4 100 100 100 100 100 95 100 100 100 $12,000,000 0.12

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 0.0

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.0

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 103.333 100 110 110 100 110 100 100 100 100

TOTAL ANNUAL COST: $12,125,000

Fuel Consumed: 4340 tons/year

Operational Risk Rating: 0 10 = high 0 = low

Lead time: 2 years

Upfront Investment: 3 million dollars
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OPTION 3 PRESENT ARRANGEMENT WITH NEW PIER 

 

This option is the same as option 1, but includes a cost component for the construction of a 

new more capable pier as per the NAVPAC Pacific design. This option considers the full design 

including upgraded Zodiac boat ramp and corrosion protection. The cost for this pier was 

estimated at US$20,800,000 and this pier would have a 30 year life.  

As such, the annual cost for the pier is approximately US$700,000. 

 

This pier would enhance a number of logistics needs which has been reflected in this option’s 

spreadsheet.  
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The more capable pier also reduces risk like a repaired pier would. 

The additional fuel cost for the pier is estimated at 40 tons (1200 tons total) for fuel consumed 

during construction. Besides an actual cost of fuel, the pier might also have a potential 

environmental ecological impact since it could significantly affect the water currents near the 

station. 

During the workshop it appeared that the enlarged pier was largely seen as an enhancement of 

the present cargo operational method, allowing more pier space for container processing. 

Noting that container processing might be performed by other means, the need for a larger pier 

is not pressing. 

The larger pier was also deemed attractive for allowing larger vessels such as the NBP to tie up 

to the berth. This might also be achieved by increasing the water depth (dredging and rock 

blasting) or by using a standoff barge. 

In general it appears that there was only limited interest in the construction of a larger pier and 

that pier repairs (option 2) might be more attractive.  
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LOGISTICS ASSETS

PRV Lawrence M. Gould 99.4 100 100 100 100 100 95 100 100 100 $12,000,000 0.12

New pier 11.1 10 10 10 10 20 10 10 20 $700,000 0.06

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 0.0

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.0

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 111.111 110 110 110 110 120 100 110 110 120

TOTAL ANNUAL COST: $12,725,000

Fuel Consumed: 4370 tons/year

Operational Risk Rating: 0 10 = high 0 = low

Lead time: 3 years

Upfront Investment: 20.80 million dollars
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OPTION 4 PRESENT ARRANGEMENT, BUT RENEGOTIATED TO COMMERCIAL STANDARDS 

 

This option is identical to Option 2, but makes the simple assumption that the Edison 

Chouest/Raytheon contract can be negotiated under substantially better terms and that 

significant cost savings can be achieved. The amount noted is an estimate of the lowest cost 

that could be achieved. 

 

This option still assumes that the same level of service will be provided, but the renegotiation 

will include possible crew reductions, tempo changes, crew cross training, fuel conservation, 

food costs, etc. 
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It assumes that the LMG will be deployed for another 10 years, which is not unreasonable for a 

vessel of this type and that the pier will be repaired. 

This option is included to note that, as compared to development of other attractive options, it 

cannot be ignored that a renegotiation of the present arrangement might actually be the most 

cost effective option. 

During the workshop it was noted that the LMG contract was renegotiated for the next five 

years that resulted in a higher rate. This development indicates that NSF/OPP does not have a 

strong negotiation position due to a lack of alternatives with regard to Palmer science and 

logistics. Since the LMG was the only present option (particularly with regard to science), the 

Owners of the LMG were able to extract increases in rates during renegotiation. This indicates 

that there is a significant cost benefit in decoupling the various Palmer logistics and science 

functions to allow more flexibility in engaging different contractors or for the NSF to own vessels 

and to allow different contractors to bid on vessel operations. 

No actual evaluation of the increased cost has been made, but for comparison purposes the 

2010-2015 LMG cost is set at US$14,000,000. 

The lead time has been set to 0 years reflecting the present situation. 

It is noted that when there is a unique asset to occupy a unique niche, the only way to obtain 

any type of control, from a buyer’s point of view, is to perform negotiations when alternative 

arrangements can still be made. As such, a renegotiation of the LMG past 2015 should take 

place no later than 2013. At that time it is conceivable that a lower rate can be negotiated. 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 99.4 100 100 100 100 100 95 100 100 100 $14,000,000 0.14

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 0.0

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.0

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 103.333 100 110 110 100 110 100 100 100 100

TOTAL ANNUAL COST: $14,125,000

Fuel Consumed: 4340 tons/year

Operational Risk Rating: 0 10 = high 0 = low

Lead time: 0 years

Upfront Investment: 3 million dollars
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OPTION 5 PRESENT SYSTEM, BUT RUN WITH TWO COMMERCIAL LEVEL VESSELS 

 

This option dispenses with the LMG, but attempts to provide the same level of service as 

provided with the LMG on a commercial basis. 

In essence this would be a commercial contract where a shipping company provides the 

services that are required for Palmer Station, but is free to select the vessel(s) as long as it 

provides the services required. 

This approach would include scientific services to the same level as supplied by the LMG, but 

might actually be provided on two or more vessels in a more flexible mixture. 
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This option assumes that there are shipping companies that would have available vessels in the 

area, and therefore could provide such a flexible approach. The science component in this 

approach has been de-rated to account for the lower consistency that would be encountered as 

compared to the LMG. Due to lower science efficiencies this option is not an acceptable total 

solution. However the savings achieved could be reinvested in a local research vessel, a 

hovercraft, or helicopter support. 

It is assumed that the pier would be repaired. 

For the purposes of this study it is noted that if the vessel sizes are not optimized this option 

would probably result in a higher level of fuel consumption. 

However, at a theoretical level it can also be argued that with optimally sized vessel that the 

fuel consumption for this option will go down. In this case it is assumed that an additional 290 

tons (including pier repair) of fuel will be consumed per year. 

During the workshop the most significant objection to this approach related to scientist’s desires 

to have high predictability with regard to available research vessels, and, in practice, it would be 

difficult to find a commercial vessel that can meet the unique  requirements of the research 

community.  
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OPTION 5: Present system, 

but run with two commercial 

level vessels
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 12.2 100 10 $1,000,000 0.08

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 82.8 100 100 100 100 100 95 90 60 $7,000,000 0.08

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 1.1 10 $100,000 0.09

Local research vessel 0.0

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 99.4444 100 110 110 100 110 105 100 100 60

TOTAL ANNUAL COST: $8,200,000

Fuel Consumed: 4620 tons/year

Operational Risk Rating: 4 10 = high 0 = low

Lead time: 2 years

Upfront Investment 3 million dollars
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OPTION 10 COMMERCIAL VESSELS OF OPPORTUNITY TO THE BERTH, NO SCIENCE 

CONSIDERED 

 

This option is the lowest cost baseline option for simply providing equivalent logistical support 

and completely ignores the science performed on the LMG. It assumes that vessels of 

opportunity will be chartered in to bring personnel and supplies to Palmer Station on a voyage 

by voyage basis. 

This option still includes the delivery of personnel to Palmer and includes the repairs to the 

pier, but research is reduced to just Zodiacs. 
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From a logistics point of view, personnel delivery is the most complex and expensive factor 

since dry goods and fuel only requires a few runs per year, while in order to sustain the present 

level of personnel exchange about 9 vessel trips per year with personnel would be required. 

The spreadsheet distributes some of the logistics needs between tankers and supply vessels, 

but it is conceivable that all supplies are provided with a supply vessel since the total amount of 

fuel transferred is relatively small. 

This option basically shows what comparable amount of money would be available to fund the 

vessel based research component at Palmer. 

With regard to fuel consumption it is noted that this option would save the fuel consumed for 

LMG peninsula research, but would consume fuel for 9 plus 2 trips from Punta Arena to Palmer 

which would be 1650 tons representing 11 trips total for a LMG sized ship plus 10 tons for pier 

repair. 
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OPTION 10: Commercial 

vessels of opportunity to the 

berth, no science considered.
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 11.1 100 $1,000,000 0.09

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 77.2 100 100 100 100 100 95 100 $5,400,000 0.07

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000

Local research vessel 0.6 5

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 92.7778 100 110 110 100 110 100 100 100 5

TOTAL ANNUAL COST: $6,525,000

Fuel Consumed: 1660 tons/year

Operational Risk Rating: 3 10 = high 0 = low

Lead time: 1 years

Upfront Investment: 3 million dollars
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OPTION 11 COMMERCIAL VESSELS OF OPPORTUNITY, NO TRANSFER OF PERSONNEL AND 

SCIENCE CONSIDERED. 

 

This option is the lowest cost baseline for simply providing fuel and dry cargo to Palmer and to 

ignore research support and personnel transfer. It is not a realistic option, but it demonstrates 

what comparable amount of money would be available for science support and personnel 

transfer if these are decoupled from the fuel and dry cargo logistics tasks. 

It assumes that the pier is repaired and assumes four supply trips per year by a suitable 

commercial vessel. Some personnel might move on these vessels, but it is assumed that there 

would have to be a separate personnel transfer system. 
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As far as fuel is concerned, this option would require four Punta Arena to Palmer trips of 150 

tons each for a total fuel requirement of 600 tons plus 10 tons for pier repair. 
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OPTION 11: Commercial 

vessels of opportunity, no 

transfer of personnel and 

science considered.
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PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 76.7 100 100 100 80 100 10 100 100 $2,400,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.6 5

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 81.1111 100 110 110 80 110 15 100 100 5

TOTAL ANNUAL COST: $2,525,000

Fuel Consumed: 610 tons/year

Operational Risk Rating: 2 10 = high 0 = low

Lead time: 1 years

Upfront Investment 3 million dollars
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OPTION 12 PURCHASE SPECIALIZED BARGE AND HIRE TUGS TO DELIVER BARGE FOUR 

TIMES PER YEAR. NO PERSONNEL TRANSFER OR SCIENCE SUPPORT CONSIDERED. 

 

Rather than attempting to accomplish the resupply of Palmer Station at the lowest cost with 

commercial ships, as an alternative, it would be possible to supply Palmer with a tug and barge 

arrangement. 

A relatively specialized barge would be needed to deal with the varied logistics at Palmer and, 

as such, it would probably be necessary to construct an ocean going barge that is dedicated to 

this service. Commercial tugs could be used to deliver the barge to Palmer and Punta Arenas. 
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A dedicated barge would have subtle logistics advantages over commercial vessels since the 

barge will always be available for loading and discharge and there would not be a rush to load 

and discharge the barge at either Palmer or Punta Arenas. 

While the apparent risk is higher for a towed vessel, proper planning would reduce this risk to a 

manageable level. Furthermore, as compared to a commercial vessel, the barge would allow 

loading of the barge and then to delay departure until a proper weather window for the transit 

opens up.   

When not operating, barges carry a much lower overhead cost than self propelled vessels and 

have inherently low crew cost components. 

Like option 11, this option does not consider research support or personnel transfer costs. 

It assumes that the pier is repaired. 

Fuel consumption is assumed to be the same as option 11 at 610 tons per year. 

This particular option is similar in cost to option 11 and therefore can be considered to be viable. 

Operationally the tug and barge option might have a slightly higher risk based on the risk 

associated with towed transits but that is balanced against greater operational flexibility. 
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OPTION 12: Purchase 

specialized barge and hire 

tugs to deliver barge four 

times per year. No personnel 

transfer or science support

Logistics 

needs d
ry

 f
o

o
d

fr
o

ze
n

/r
ef

ri
ge

ra
te

d
 f

o
o

d

o
th

er
 c

o
n

su
m

ab
le

s

re
se

ar
ch

 e
q

u
ip

m
en

t 
an

d
 s

u
p

p
lie

s

h
ea

vy
 s

u
p

p
o

rt
 e

q
u

ip
m

en
t

p
er

so
n

n
el

 d
el

iv
e

ry

fu
el

W
as

te
 r

e
m

o
va

l

M
ar

in
e 

re
se

ar
ch

 s
u

p
p

o
rt

Annual cost A
ss

et
 e

ff
ic

ie
n

cy
 M

$
/%

 

LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 0.0

Specialized com. S/V 0.0

Tug and Barge 75.6 100 100 100 80 100 100 100 $2,300,000 0.03

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.6 5

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 80 100 110 110 80 110 5 100 100 5

TOTAL ANNUAL COST: $2,425,000

Fuel Consumed: 610 tons/year

Operational Risk Rating: 2 10 = high 0 = low

Lead time: 2 years

Upfront Investment 7 million dollars

 



MARTIN, OTTAWAY, VAN HEMMEN & DOLAN, INC. 

105 

 

OPTION 13 PERFORMANCE SPEC FOR ONE SUPPLY VESSEL AND ONE RESEARCH VESSEL 

 

At this stage it is not known why it was decided to perform the personnel exchange, research 

and logistics functions with one vessel. 

Options 12 and 13 indicate that the cost of base resupply is only a small portion of the present 

logistics expenditures and that possibly combining supply and research is not an optimal 

solution. 

This option reintroduces the personnel transfer and research portions of the system (omitted in 

options 11 and 12) by securing a dedicated research and personnel transfer vessel. 

This vessel will be custom built but somewhat smaller than the LMG and will operate between 

Punta Arenas and Palmer as needed for personnel transfer and otherwise will be engaged full 

time in research support. 

It is expected that this methodology will increase overall research effectiveness, but will need to 

be balanced against possible loss of projects that specifically rely on the size of the LMG. 

This option foresees that a specification will be issued that allows a contractor to provide 

turnkey services consisting of research vessel acquisition and operation and supply vessel 

acquisition and operation, but only provides specifics with regard to the research vessel 

characteristics. 

Operations at Palmer will take place by means of a repaired pier. 

The annual operating cost for such a vessel would very much depend on the physical 

characteristics of such a vessel. For this option it is assumed that it would be the smallest vessel 

that can perform the same research and personnel transfer functions as the LMG. 
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This would be a vessel of about less than half the tonnage of the LMG and, as such, a 50% cost 

assumption is made. Such a vessel would have less creature comforts, but would provide the 

same research support capacity and a higher usage rate. 

Since the overall number of vessel stops at Palmer could increase under this approach (4 supply 

vessel stops and assuming typically 9 research vessel trips.), potentially, there would be 

somewhat greater flexibility in personnel transfer if the supply vessel has modest passenger 

capacity. 

If there is limited need for the research vessel to transit to Punta Arenas, the research vessel 

could also effect personnel transfer through the Rothera base. It is not expected that this 

approach would result in any specific cost savings, but it could increase personnel transfer 

comfort and research effectiveness. 

This latter approach could increase fuel supply needs at Palmer Station noting that the research 

vessel might have to load fuel at Palmer rather than in Punta Arenas. 

With regard to fuel consumption, the smaller vessels would result in reduced fuel consumption. 

At this stage the fuel consumption has been calculated at 4030 tons per year including pier 

repairs. 
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During the workshop there were very strong objections to replacement of the LMG with a 

smaller research vessel. As such, this option is not considered to be attractive. However, it does 

address the trade-offs that occur when research is decoupled from supply, noting that at 

present a large vessel is used to deliver small parcels of cargo. This option illustrates that once 

the logistics is not a factor in the size of the research vessel, the debate over the size of the 

research vessel(s) is related to the size and type needed to perform research, rather than the 

size needed to supply Palmer and to perform research in support of Palmer’s mission. 
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OPTION 13: Performance 

spec. for one supply and one 

research vessel 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10  10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 77.2 100 100 100 90 100 5 100 100 $2,400,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 21.7 10 95 90 $6,000,000 0.28

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 102.778 100 110 110 100 110 105 100 100 90

TOTAL ANNUAL COST: $8,525,000

Fuel Consumed: 4030 tons/year

Operational Risk Rating: 0 10 = high 0 = low

Lead time: 3 years

Upfront Investment: 3 million dollars
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OPTION 14 SHARED RESUPPLY WITH ROTHERA AND OTHERS 

 

This option is provided to show that there are significant economies of scale when the logistics 

duties and costs are shared with nearby stations. This particular option mimics option 13, but 

instead of just supplying fuel and dry cargo to Palmer the supply vessel will make an additional 

stop at Rothera for supply of that base also. 

It is expected that shared logistics will not only reduce cost, but will also reduce fuel burned and 

increase logistics flexibility. 

It is difficult to determine the viability of shared logistics at this stage since it requires 

cooperation with other nationalities, but this option indicates that it is worthwhile to start 

efforts in this regard. This option also would provide a somewhat increased efficiency in 

personnel delivery, expecting that personnel can hop rides to and from Rothera on the supply 

vessel. 

This particular option ties into larger logistics, and coordination issues in international Antarctic 

programs taking into account that recent MARPOL and IMO security regulations inevitably will 

result in higher levels of operational coordination. 

With regard to fuel consumption, the Drake Passage leg for the cargo vessel will now be shared 

between two stations and, as such, the fuel consumption related to supply of Palmer is reduced 

by 300 tons as compared to option 13. 

At the workshop the benefit of shared logistics and the ability to transfer personnel through KGI 

or Rothera was strongly supported. Although at present no mechanism is in place to implement 

shared logistics between WAP bases to the level envisioned in this option, there is considerable 

logistics sharing on a quid pro quo basis. It is noted that shared logistics is probably the most 
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effective method for reducing overall emissions in the WAP and, as such, deserves consideration 

for that reason alone. 
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OPTION 14: Shared resupply 

with Rothera and others.
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 78.3 100 100 100 90 100 15 100 100 $2,000,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 21.7 10 95 90 $6,000,000 0.28

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 1.1 10 $300,000

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 105 100 110 110 100 110 125 100 100 90

TOTAL ANNUAL COST: $8,425,000

Fuel Consumed: 3730 tons/year

Operational Risk Rating: 1 10 = high 0 = low

Lead time: 3 years

Upfront Investment 3 million dollars
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OPTION 20 BEACH SUPPLY WITH COMMERCIAL VESSEL, ALL RESEARCH WITH LOCAL 

VESSEL. FLY ROTHERA. 

 

Rather than focus on reconstruction or improvement of the pier, the pier can be simply 

abandoned and resupply and personnel delivery can be effected by beach delivery. 

The available drawings and descriptions of Palmer indicate that it would be possible to create a 

beaching area.  At present one of those areas is used to beach small craft (RIBs and inflatables). 

By nature, beach delivery is more sensitive to weather conditions than a pier and as such 

increases logistical risks. 

Under this option all beach delivery will be performed by the commercial vessel delivering fuel 

and cargo, and as such the vessel will carry its own delivery vessels. Cargo will be accepted on 

the beach by station personnel, which will include movement of containers and other cargo to 

the sheds. 

This would probably require some level of grading and driveway surface improvement. 

It is assumed that this vessel would carry both fuel and cargo and would make four supply trips 

per year. The actual cost for this vessel is higher than with pier delivery since discharge time will 

probably be higher and the ship needs to be fitted with beach delivery gear (floats, barges or 

landing craft). 

Fueling would require purchase of a floating hose and handling gear. 

This option assumes that the research function will be performed by a dedicated local research 

vessel. Without a pier, this vessel would have to be supplied with RIBs or other small craft of a 

beachable design. 
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It is expected that RIB’s would not have suitable carrying capacity for gear and aquariums and if 

the research vessel is not of a beachable design, a modest sized landing craft would have to be 

part of the beach supply set up. 

Generally vessels cannot be stored on a beach. A common solution is to provide moorings some 

distance from the beaching site that allows the vessels to be moored between the beaching site 

and the offshore mooring. Not all vessels will ride suitably on those moorings when the waves 

are coming on the beach. 

A modestly sized landing craft can be hauled with a trailer to higher ground during periods of 

inclement weather and excessive ice. 

 

This particular option assumes the use of a conventional research vessel that is approximately 

175 feet in length similar to the one used under options 12 and 13. 

This vessel would be used for personnel transfer between Rothera and Palmer, which could 

impact research effectiveness. The cost for flights to Rothera is absorbed in the cost of the 

research vessel. It is expected that the cost to fly personnel is balanced against the cost of 

running the research vessel between Palmer and Punta Arenas. 

During Antarctic winter the research vessel would transit to Punta Arenas and to maintenance 

ports.  
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This approach does not show a pier removal cost, which probably should be included as a 

onetime cost. 

With regard to fuel consumption the following is noted: 

Fuel consumption for the research vessel:   2165 tons 

Fuel consumption for the supply vessel:   600 tons 

Beach improvement (300 tons one time):   10 tons 

Aircraft fuel consumption:     10 tons 

 

Due to noted developments with regard to the present pier this option is no longer considered to 

be particularly viable. 
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OPTION 20 Beach supply with 

commercial vessel, all 

research with local vessel. Fly 

Rothera.
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 0.6 5 $30,000 0.05

Beach delivery system 0.6 5 $75,000 0.14

Commercial supply vessel 77.2 100 100 100 90 100 5 100 100 $2,800,000 0.04

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 24.4 10 90 120 $6,000,000 0.25

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 1.1 10 $1

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 104.444 100 100 100 100 100 110 110 100 120

TOTAL ANNUAL COST: $8,930,001

Fuel Consumed: 2785 tons/year

Operational Risk Rating: 2 10 = high 0 = low

Lead time: 2 years

Upfront Investment 1.80 million dollars  
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OPTION 21 SAME AS 20, BUT LOCAL RESEARCH VESSEL DOES BEACH DELIVERY 

 

This approach follows option 20, but instead of a generic research vessel Palmer Station will be 

supplied with two 100 to 120 feet long landing craft that function as research vessels, 

personnel transfer vessels to Rothera and beach transfer vessels. 

This in turn reduces cost of dry goods supply to Palmer since the supply vessel does not need to 

carry beach delivery gear. 

The larger landing craft can carry a fair bit of gear quickly too which reduces supply vessel 

turnaround time. 

This option significantly increases the research capabilities around Palmer and might well be 

the most significant increase in research capability that can be created at Palmer at costs 

equivalent to the original arrangement. 

It is thought that the beachable design will also be an asset to local area research activities. 

Since these vessels are not envisioned to be transiting between Palmer and Punta Arenas 

except for end, and beginning, of season transits, the cost of a twin otter to Rothera has been 

added as a cost component. This is a generous assumption, since this aircraft will probably 

generate a fair amount of offset with other users. With the beachable design of the landing 

craft it is also possible to pick up personnel at King George Island if there is a suitable beaching 

location. 

While not expected to burn more fuel than the baseline approach, it will be necessary to 

increase the amount of fuel supplied to Palmer since it is expected that these vessels will be 

fueled at Palmer, rather than Punta Arenas. 

With regard to fuel consumption the following is noted: 
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Fuel consumption for the two research vessels:  2823 tons 

Fuel consumption for the supply vessel:   600 tons 

Beach improvement (300 tons one time):   10 tons 

Aircraft fuel consumption:     10 tons 

The research vessel fuel consumption assumes very high use rates and a long season. 

Due to noted developments with regard to the present Palmer pier this option is no longer 

considered to be particularly viable.  This option also poses research restrictions since it could 

eliminate certain types of research even though it allows more research to be performed at 

lower cost. 
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OPTION 21 same as 20, but 

local research vessels do 

beach delivery. Two local 

research vessels carry 

personnel to Rothera
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 0.6 5 $30,000 0.05

Beach delivery system 0.6 5 $75,000 0.14

Commercial supply vessel 77.2 100 100 100 90 100 5 100 100 $2,400,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel(s) 32.2 90 200 $4,000,000 0.12

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 1.1 10 $600,000

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 112.222 100 100 100 90 100 110 110 100 200

TOTAL ANNUAL COST: $7,130,000

Fuel Consumed: 3443 tons/year

Operational Risk Rating: 1 10 = high 0 = low

Lead time: 3 years

Upfront Investment: 1.80 million dollars
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OPTION 30 COMMERCIAL VESSEL OF OPPORTUNITY AND PALMER AIRSTRIP 

 

This option selects the lowest cost fuel and cargo delivery option (Option 11) and makes use of 

a Palmer airstrip for personnel delivery. This option would include a local research vessel (or 

multiple local research vessels) to perform the research tasks. This particular option budgets 

US$6,000,000 per year for a research vessel which would be one UNOLS intermediate or 2 

smaller custom vessels. 

This airstrip would have to be constructed, which incurs an associated annual cost, not just to 

construct the airstrip, but also for maintenance and associated personnel and fuel 

requirements. 

With this option, cargo and fuel delivery, personnel delivery and research all are delinked, 

which therefore provides the highest level of flexibility. 

It would also represent a significant shift in the character of Palmer Station. Greater access 

inevitably will result in greater crowds, (maybe even for possible day trips). In addition air 

operations and construction of the air strip could be detrimental to the neighboring wild life. 

The commercial vessel of opportunity approach retains a certain risk component since it 

requires the availability of a vessel at the most optimal moment to keep the number of supply 

trips to the station small. This reduces predictability and at some moments may require an 

additional trip of some type of vessel to deliver a piece of vital equipment. 

With regard to fuel consumption the following is noted: 

Fuel consumption for the two research vessels:  2823 tons 

Fuel consumption for the supply vessel:   600 tons 

Airport construction (600 tons):    20 tons 
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Aircraft fuel consumption:     20 tons 

Pier Repairs       10 tons 

The research vessel fuel consumption assumes very high use rates and a long season. 

Based on cost considerations and fuel efficiency this option is quite attractive. However, during 

the workshop it became apparent that there are many secondary considerations that argue 

against the use of an airstrip at Palmer, which are explained elsewhere in this report. 
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OPTION 30 Commerical 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 77.8 100 100 100 100 100 100 100 $2,400,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 16.7 150 $6,000,000 0.36

UNOLS 0.0

0.0

0.0

Airfield 1.1 10 $517,000 0.47

Helicopters 0.0

Twin Otter 11.1 100 $600,000 0.05

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 110.556 100 110 110 100 110 115 100 100 150

TOTAL ANNUAL COST: $9,642,000

Additional Fuel Consumed: 3473 tons/year

Operational Risk Rating: 3 10 = high 0 = low

Lead time: 4 years

Upfront Investment: 11 million dollars
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OPTION 40 HOVERCRAFT USED FOR FUEL, DRY CARGO AND RESEARCH SUPPORT  

 

Hovercraft operations are relatively common in polar operations. This option investigates the 

use of a hovercraft in Palmer logistics operations, but does not consider personnel delivery. It is 

an incomplete system, but rates the costs and tradeoffs when one hovercraft is available at 

Palmer. 

It envisions the presence of a hovercraft ramp and a hovercraft that can carry a 20 ton 

container up the ramp. The hovercraft used in this option is the EPS-M-10 described above 

under “Logistic Assets”. 

Hovercraft ramp construction will entail a fair amount of effort similar to the work that would 

be required for the construction of an airstrip. Combined construction of an airstrip and a 

hovercraft ramp would be less than the sum of the two due to logistics efficiencies. 

In operation the hovercraft will accept cargo containers from a ship anchored off the base, 

carry them up the ramp to a level hardstand area, where they will be offloaded by a crane. It 

would place the containers where they can be more efficiently offloaded. 

It will require construction of a ramp and associated equipment and will require basing of 

hovercraft support personnel at Palmer. 
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Besides providing logistics support, the hovercraft can also provide science support in the 

Palmer area and, if needed, could make an occasional run to nearby peninsula bases. 

The presence of a hovercraft will alter the character of the research that can be performed at 

Palmer. Particularly it is noted that hovercraft are quite capable of operation in ice conditions. 

Since the hovercraft will function as a ship to shore transfer device, no pier repair costs will be 

incurred. No pier demolition costs are considered. These costs would be modest if the 

demolition takes place upon completion of ramp construction work. 

The annual cost for the hovercraft is calculated at US$6,000,000/30 + US$4,800,000/20 + 

US$500,000 = US$940,000 (annualized ramp construction cost plus annualized craft purchase 

cost plus annual operating cost). 

Fuel will be delivered by floating hose. 

The operational risk rating is listed at 5 since there are significant unknowns with regard to 

hovercraft operations implementation (ramp construction) and there is little information on 

operational reliability of hovercraft at Palmer while noting that the hovercraft would be a 

critical path asset during dry cargo supply operations.  

With regard to fuel consumption the following is noted: 

Hovercraft consumption:    350 tons 
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Supply vessel:      600 tons 

Ramp construction (600 tons):   20 tons 

 

Due to noted developments with regard to the present pier, this option is no longer considered 

to be particularly viable. However, use of a hovercraft in specific and limited research support 

tasks continues to be of interest. 
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OPTION 40: Hovercraft used 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 0.6 5 $30,000 0.05

Beach delivery system 0.0

Commercial supply vessel 76.1 100 100 100 80 100 5 100 100 $2,400,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.0

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 6.7 10 10 10 30 $940,000 0.14

Airship 0.0

Parachute 0.0

0.0

Mission totals 83.8889 110 110 100 80 100 20 105 100 30

TOTAL ANNUAL COST: $3,395,000

Fuel Consumed: 970 tons/year

Operational Risk Rating: 5 10 = high 0 = low

Lead time: 4 years

Upfront Investment: 11.10 million dollars
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OPTION 41 FULLY INTEGRATED HOVERCRAFT RESEARCH AND PERSONNEL DELIVERY 

 

This option fully integrates hovercraft in the Palmer logistics and research support system. 

Cargo and fuel will be delivered by vessel of opportunity and offloaded by hovercraft to the 

Palmer hovercraft hardstand. 

This operation would allow for two hovercraft to operate out of Palmer to reduce risks 

associated with breakdowns and unplanned maintenance and would use the hovercraft for 

personnel delivery from other peninsula airfields and for the majority of research support in the 

Palmer and peninsula area. 
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The hovercraft would be configured to perform most of the present research functions 

although at this stage it not known what level of fishing functions these craft would be able to 

provide. 

Balanced against possibly limited fishing capabilities these craft would provide high speed in 

quickly placing scientists where they would want to be and ease of loading and reconfiguring 

for the various science missions. 

The presence of two hovercrafts would provide more appropriate risk management with regard 

to rescue and retrieval in case of breakdowns, etc. 

The annual cost for the hovercraft is calculated at (annualized ramp construction cost plus 

annualized craft purchase cost plus annual operating cost) US$6,000,000/30 + 

2(US$4,800,000/20) + US$1,200,000 = US$1,880,000 

While the annual operating cost for two hovercraft would be less than twice the cost for one 

hovercraft, this options assumes additional fuel consumption for personnel transfer operations 

and higher wear and tear maintenance.  

With regard to fuel consumption the following is noted: 

Hovercraft consumption:    800 tons 

Supply vessel:      600 tons 

Ramp construction (600 tons):   20 tons 

Airplane:      10 tons 

The risk for this option is listed at 3, but does not take into account uncertainties with regard to 

the ability of hovercraft to provide full function research support. 

Due to noted developments with regard to the present pier, this option is no longer considered 

to be particularly viable. However, use of a hovercraft in research support continues to be of 

interest. 

 

During the workshop there was a general opinion that complete research support including 

fishing operations by hovercraft, even on the LRV level would be difficult at best. However, it is 

noted that, from an emissions point of view, hovercraft are a very attractive option. 
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OPTION 41: Fully integrated 

hovercraft research and 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 0.6 5 $30,000 0.05

Beach delivery system 0.0

Commercial supply vessel 75.6 100 100 100 80 100 100 100 $2,400,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 0.0

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 1.1 10 $600,000 0.54

Hovercraft 30.0 20 100 150 $1,880,000 0.06

Airship 0.0

Parachute 0.0

0.0

Mission totals 107.778 100 100 100 100 100 115 105 100 150

TOTAL ANNUAL COST: $4,935,000

Fuel Consumed: 1430 tons/year

Operational Risk Rating: 3 10 = high 0 = low

Lead time: 4 years

Upfront Investment: 15.90 million dollars
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OPTION 45 COMMERCIAL PASSENGER VESSEL THAT ALSO FUNCTIONS AS PALMER STATION 

SUPPLY VESSEL 

 

Most options decouple the various logistics functions and attempt to provide all logistics 

functions with smaller assets. This option actually looks at using a larger logistics asset and 

attempts to position all logistics assets on a larger platform which, in this case, would be a 

passenger ship. 

It assumes that a commercial passenger ship operator would be paid an annual fee to provide 

all logistics to Palmer in a scheduled service fashion. For example, the operator runs 3 week 

length cruises from Punta Arenas to the Antarctic Peninsula with two 12 hour stops at Palmer. 

The vessel would simply pick up cargo, fuel and personnel at Punta Arenas and deliver it to 

Palmer in liner service fashion. 

In addition it would perform long term environmental research during the transits, also in liner 

fashion. 

This option assumes substantial pier upgrades and would require a local research vessel to 

cover research needs that cannot be performed on the cruise vessel. 

This method would simply be a commercial offer by a reliable passenger vessel operator to 

provide the needed logistics services for a fixed annual fee. 

As such, a passenger vessel operator might choose to use a passenger vessel that carries, say, 

200 passengers (varying parts of which would be NSF scientists) and provide sufficient cargo 

carrying capacity for fuel and containers. 
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From the passenger vessel operator’s point of view it would provide steady income and would 

provide a substantial level of sophistication to its image. 

This system would increase transit time for personnel, but the questionnaire actually indicates 

that increased transit time aboard a comfortable vessel is not necessarily detrimental for 

Palmer personnel. 

 

It is not known at which level of compensation a cruise vessel operator would be interested in 

providing this service. For order of magnitude analysis, the spreadsheet makes an estimate for 

costs not covered by the passenger ship logistics (large new pier and local research vessel(s)) 

and then allows comparison to other options to determine how much money could potentially 

be allocated to a passenger ship operator for providing the Palmer logistics services.  

Once in place, this option would have a low operational risk rating, as long as the cruise vessel 

operator has a viable operation. It would save substantial amounts of fuel since the fuel burden 

would be mostly related to the passenger trade rather than the logistics and research functions. 

With regard to fuel consumption the following assumptions are provided: 

Pier upgrade (1200 tons once):    40 tons 

Local research vessel:      1400 tons 

Passenger ship fuel fraction:     600 tons???? 
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The lead time is listed at 4 years, but it is conceivable that an appropriate vessel that can berth 

at the present pier exists and can be modified more quickly. 

At the workshop this option received modest support on a philosophical level, but also was 

thought to be difficult to implement. This option suffers from a flaw that is similar to the present 

LMG arrangement in that it tends to provide the cruise vessel Owner with an irreplaceable asset 

that could lead to significant cost increases at renegotiation time with NSF if not performed at 

the appropriate time. 

During the workshop it was also noted that this approach might be in conflict with Antarctic 

treaty policies. This aspect needs to be further studied and would increase implementation 

times (now changed to 5 years). This option has been retained in the report final 

recommendations as a subject of further study due to its policy implications and potential public 

benefits. 
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OPTION 45 Commercial 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 11.1 10 10 10 10 20 10 10 20 $700,000 0.06

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 0.0

Com. Pass. & Res. Vessel 94.4 100 100 100 100 100 100 100 100 50 0.00

Tug and Barge 0.0

Cruise ships 0.6 5 $25,000 0.05

Local research vessel(s) 22.2 200 $3,500,000 0.16

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 0.0

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 128.333 110 110 110 110 120 105 110 110 270

TOTAL ANNUAL COST: $4,225,000

Fuel Consumed: 2040 tons/year

Operational Risk Rating: 2 10 = high 0 = low

Lead time: 5 years

Upfront Investment: 20.80 million dollars
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OPTION 46 HEAVY HELICOPTER INTEGRATION 

 

This option assumes a commercial vessel delivers all cargo to Palmer and that cargo is offloaded 

from the vessel by helicopter. This might require a change in container size. 

Fuel will be delivered by floating hose and there will be a local research vessel. 

All personnel will be picked up from Rothera by helicopter and the helicopters will provide a 

substantial level of research support. 

A modest research vessel is still used in this option. No vessels will come alongside and all 

personnel to vessel transfer is by RIB. 

This is actually a very flexible system, with its only detriment possibly related to increased noise 

at the station, but is counterbalanced by a very low need for infrastructure 

changes/improvements.  

Helicopters can also be a tremendous asset in construction and maintenance functions.  

Furthermore, helicopters will allow ready exploration of inland areas of the WAP, and, as such, 

could potentially increase the research effectiveness in the area. While helicopters inherently 

have relatively high fuel consumptions, actual operating hours will be low, and therefore, 

overall, this is a fuel efficient option. 
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The following fuel consumptions are provided for guidance: 

Local research vessel: 1400 tons 

Supply vessel: 600 tons 

Aircraft: 10 tons 

Helicopter: ???, but probably no more than 50 tons 

 

This option is difficult to implement if it is assumed that cargo will move in 20 foot containers. 

However, if 20 foot containers are abandoned and cargo is moved in break bulk fashion, the 

cost of this option is quite low. This option notes that in Palmer operations helicopters can be 

quite cost effective.  

 

To illustrate this, the below option spreadsheet has been provided with a $6,000,000 annual 

allowance for assignment of two Bell 212 helicopters to Palmer Station. This is a generous 

allowance and still this option is cost competitive. 

 

With elimination of 20 foot containers these helicopter can support all Palmer logistics and 

more. In this option beach operations are still assumed, but with a repaired pier and barges this 

option would still be very versatile in logistics, personnel transfer and research support with only 

a small increase in annual cost. 
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Experts in helo operations did note that the distance between Palmer and KGI and Rothera is a 

bit of a stretch and that it would require some deep thinking to see if it is viable from a 

risk/safety point of view. There were also significant environmental impact concerns. 

 

It is also noted that pier repair developments seem to make non-pier supply systems less 

attractive and therefore reduce the need for helicopters. 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 0.0

Fuel tanker 0.0

Floating hose 1.1 10 $30,000 0.03

Beach delivery system 0.0

Commercial supply vessel 75.6 100 100 100 80 100 100 100 $2,400,000 0.03

Specialized com. S/V 0.0

Tug and Barge 0.0

Cruise ships 1.1 10 $100,000 0.09

Local research vessel 11.1 100 $2,000,000 0.18

UNOLS 0.0

0.0

0.0

Airfield 0.0

Helicopters 21.1 5 5 5 20 5 100 50 $6,000,000 0.28

Twin Otter 0.0

Nearby airfields 1.1 10 $300,000 0.27

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 111.111 105 105 105 100 105 120 110 100 150

TOTAL ANNUAL COST: $10,830,000

Fuel Consumed: 2060 tons/year

Operational Risk Rating: 3 10 = high 0 = low

Lead time: 1 years

Upfront Investment: 0 million dollars



MARTIN, OTTAWAY, VAN HEMMEN & DOLAN, INC. 

137 

 

OPTION 47 DEEPLY INTEGRATED MULTIPLE ASSET APPROACH 

 

This option was developed at the workshop and combines a large number of considerations that 

were expressed at the workshop. This option uses a low cost independent (non-research vessel 

based) supply of fuel and cargo to Palmer and uses research vessels as personnel movers 

between Punta Arenas and Palmer and KGI/Rothera and Palmer. The research vessels consist of 

a local “ABEL J” style research vessel (LRV) and a substantially larger vessel with LMG 

capabilities but more efficient and not configured for cargo supply. 

The spreadsheet uses a tug and barge supply method that uses two barges that are swapped 

out at Palmer at regular intervals. Potentially there are less expensive fuel and cargo supply 

options, but the two barge method provides additional advantages as outlined under the Two 

Barge Option asset description. 

With regard to personnel movement it is noted that it will become a rather complex system that 

will use a variety of paths to get personnel to and from Palmer. 

For example the following pattern might develop: 

 LMG replacement makes early season run (possibly into into ice) to Palmer Station with 

20 replacement personnel. 

 LMG replacement does one run to drop off/pick up additional personnel at Rothera/KGI 

(who have been airlifted there), or, if there are adverse ice conditions for transfer to the 

beach at Rothera/KGI, makes a full run to Punta Arenas. 

 LRV replacement arrives at Palmer with 10 replacement personnel later in season. 

 LRV replacement makes most of the runs to Rothera/KGI for personnel swaps during top 

season. (Personnel uses various airlift options to/from Rothera/KGI)  
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 In midsummer LMG replacement makes a run to Rothera/KGI for a dignitary visit to 

Palmer and other WAP bases. 

 There are various cruise ship personnel exchanges in the high summer season. 

 LMG replacement makes a Drake Passage research run and does a personnel exchange 

through Punta Arenas. 

 LMG and LRV replacement perform joint shoulder season research cruise 

 Late in season LRV replacement returns to Punta Arenas with some return personnel. 

 Deep in the late season LMG replacement takes last personnel home before the 

beginning of the winter. 

This arrangement shows that the LRV replacement should have substantial passenger capacity 

for the runs between KGI and Rothera. This does not require private cabins since it is a relatively 

short run, but certainly reasonable bunk space. 

Because there are multiple assets in the area, it would be possible to schedule personnel for 

varying lengths of stay at Palmer, rather than the more rigid three week intervals that tend to 

develop with the LMG method. However, the actual transit time from the US to Palmer and back 

will not be significantly reduced. 

This logistics option would be implemented in stages, but is expected to be mature in 5 years 

from inception. 

The following cost comments are noted: 

Barge purchase US$5 million each, US$10 million total, 20 year life, US$500,000 per year. 

Four barge swaps per year at US$250,000 per swap, US$1 million per year. 

Maintenance on two barges US$1 million per year. 

Small research vessel cost (LRV): US$1.5 million per year. 

Rothera/KGI Twin Otter: US$600,000 per year. 

With regard to fuel consumption the following assumptions are made: 

Pier upgrade:  10 tons 

Tug and Barge: 620 tons 

Twin otter:  10 tons 

LRV:   1400 tons 



MARTIN, OTTAWAY, VAN HEMMEN & DOLAN, INC. 

139 

While not necessarily a significant driver, if this method is to have equivalency in fuel 

consumption with the original (Option 2) configuration this would mean that the LMG 

replacement cannot consume more than 2300 tons per year.  There is no doubt that a very 

capable research vessel could be built within this fuel consumption requirement, but it is highly 

unlikely that this vessel would be the same displacement as the LMG. On a technical level this 

does not require that the LMG replacement consumption is 2300/4330 = 53% of the LMG since 

the LMG replacement will spend less time in Drake Passage transit, which is a significant fuel 

expenditure and which is now consumed by the tug and barge. 

More realistically the LMG replacement fuel consumption would be (2300 + 620)/4330 = 67% of 

the fuel consumption of the LMG. It would be a challenge to achieve this reduction in fuel 

consumption, but it could be achievable with a modest reduction in displacement, increases in 

system efficiency and operational envelope management, including LRV to LMG replacement 

scientist transfers if this is viable from a fuel economy point of view. 

The immediate benefits of this option are a massive increase in research effectiveness, 

capability and efficiency (research performed per gallon burned, or per dollar spent).  

This particular option focuses on retaining the same annual cost and fuel expenditure as option 

2 (the original condition). These constraints would probably result in a slightly less capable 

vessel than the LMG from a pure research point of view. This means that there might be some 

tasks that originally could be performed by the LMG and that now need to be performed by the 

NBP or another vessel, or by a flotilla cruise of the LMG replacement and the LRV. If the cost and 

fuel consumption constraints are removed, the procurement of a LMG replacement that is fully 

equivalent to the LMG is easier to achieve, but it is noted that sizing considerations are overall 

system design and policy decisions that fall outside the scope of the subject study.  

With regard to operational/contracting considerations, it is recommended that the barges be 

owned by the US government and be bareboat chartered to the contractor responsible for their 

movement and maintenance. The barges are highly specialized pieces of equipment, but of 

relatively uncomplicated design as far as operations is concerned. As such, it would not be 

attractive from a commercial negotiation point of view to allow an outside party to have 

ownership control of these vessels.   (In a bareboat charter the contractor performs and is 

responsible for all operational functions, and is contractually required to return the barges to 

the Owners upon completion of the contract period in the same condition, normal wear and tear 

excluded). The contract for movement and operation can be bid at regular intervals. It is 

possible to include tugboat services in this contract, but tugs could also be hired in on an “as 

needed” basis. 
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It is suggested that, if funds can be budgeted, a similar approach be taken for the LMG 

replacement. If it turns out not to be possible to construct the vessel at government cost, it is 

suggested that the service contract will have an option for the US Government to purchase the 

vessel at a pre arranged price at the completion of the service contract. Such an option will 

prevent a reoccurrence of the most recent LMG negotiation difficulties. 
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OPTION 47 Deeply integrated 

multiple asset approach

Logistics 
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LOGISTICS ASSETS

PRV Lawrence M. Gould 0.0

New pier 0.0

Repaired Pier 3.3 10 10 10 $100,000 0.03

Fuel tanker 0.0

Floating hose 0.0

Beach delivery system 0.0

Commercial supply vessel 0.0

Specialized com. S/V 0.0

Tug and Barge 77.8 100 100 100 100 100 100 100 $2,500,000 0.03

Cruise ships 0.6 5 $25,000 0.05

Local research vessel 16.1 20 125 $1,500,000 0.09

UNOLS 0.0

LMG replacement 16.7 25 125 $8,000,000 0.48

0.0

Airfield 0.0

Helicopters 0.0

Twin Otter 0.0

Nearby airfields 6.7 60 $300,000 0.05

Hovercraft 0.0

Airship 0.0

Parachute 0.0

0.0

Mission totals 121.111 100 110 110 100 110 110 100 100 250

TOTAL ANNUAL COST: $12,425,000

Fuel Consumed: 4340 tons/year

Operational Risk Rating: 0 10 = high 0 = low

Lead time: 2 years (For first phase; total 5 years)

Upfront Investment: 13 million dollars (berth and barges)
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ANALYSIS OF LOGISTICAL OPTIONS 

GENERAL 

The spreadsheets provided for each option reflect the final version that evolved from a rough 

initial estimate to an estimate that was refined from questionnaire and workshop input to 

deeper refinement of the most viable options after the workshop. 

In summary fashion the options are presented on the following page. 
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Mission 

efficiency

Research 

efficiency Annual cost Cost per mission

Cost per 

research

OPTION 1: Present arrangement without 

accounting for pier improvements.

100 100 $12,025,000 $12,025,000 $12,025,000

OPTION 2: Present arrangement with pier repairs 103 100 $12,125,000 $11,733,871 $12,125,000

OPTION 3: Present arrangement with new pier. 111 120 $12,725,000 $11,452,500 $10,604,167

OPTION 4: Present arrangement with repaired 

pier but LMG renegotiated to commercial 

standard

103 100 $14,125,000 $13,669,355 $14,125,000

OPTION 5: Present system, but run with two 

commercial level vessels

99 60 $8,200,000 $8,245,810 $13,666,667

OPTION 10: Commercial vessels of opportunity to 

the berth, no science considered.

93 5 $6,525,000 $7,032,934

OPTION 11: Commercial vessels of opportunity, no 

transfer of personnel and science considered.

81 5 $2,525,000

OPTION 12: Purchase specialized barge and hire 

tugs to deliver barge four times per year. No 

personnel transfer or science support

80 5 $2,425,000

OPTION 13: Performance spec. for one supply and 

one research vessel 

103 90 $8,525,000 $8,294,595 $9,472,222

OPTION 14: Shared resupply with Rothera and 

others.

105 90 $8,425,000 $8,023,810 $9,361,111

OPTION 20 Beach supply with commercial vessel, 

all research with local vessel. Fly Rothera.

104 120 $8,930,001 $8,550,001 $7,441,668

OPTION 21 same as 20, but local research vessels 

do beach delivery. Two local research vessels carry 

personnel to Rothera

112 200 $7,130,000 $6,353,465 $3,565,000

OPTION 30 Commerical vessel of opportunity and 

Palmer airstrip

111 150 $9,642,000 $8,721,407 $6,428,000

OPTION 40: Hovercraft used for fuel , dry cargo 

and research support

84 30 $3,395,000 $4,047,020 $11,316,667

OPTION 41: Fully integrated hovercraft research 

and personnel delivery

108 150 $4,935,000 $4,578,866 $3,290,000

OPTION 45 Commercial passenger vessel that also 

functions as Palmer Station supply vessel

128 270 $4,225,000 $3,292,208 $1,564,815

OPTION 46 Heavy helicopter integration 111 150 $10,830,000 $9,747,000 $7,220,000

OPTION 47 Deeply integrated multiple asset 

approach

121 250 $12,425,000 $10,259,174 $4,970,000

 

The last two columns measure option effectiveness where lower values represent more 

efficient solutions. Only values shown in bold and underlined represent total system options 

since those options provide near 100 percent of the present research and logistics capacities. 

Based on the above, it can be noted that there are options that will result in greater flexibility 

and less cost, but all those options will require that a vessel the size of the LMG will be 
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abandoned. Those lower cost options will result in a reduction in effectiveness of the type of 

research for which the LMG size is required, particularly ice navigation and deployment of very 

large research equipment or research parties. Deep consideration and thought is required to 

determine if those tasks substantiate the need for a vessel the size of the LMG or if those tasks 

can be transferred to the NBP or an ad hoc vessel. 

Almost all options that abandon the LMG will burn less fuel and therefore will have a lower 

environmental impact from an emissions point of view. This is related to the fact that, 

inherently, the LMG is the largest moving asset in the options listings and that other options 

might provide a large amount of research support capability, but fail in supporting those types 

that require the large moving asset. 

The above review clearly shows that combining cargo, personnel and fuel supply to Palmer and 

research is not an effective approach for the following reasons: 

1. There is no cost saving in combining these functions. 

2. Combining these functions tends to result in higher fuel consumptions. 

3. Combining these functions tends to restrict research support, and cargo/fuel/personnel 

supply options. 

4. Combining these functions tends to develop inwards looking behavior with regard to 

new research initiatives and sharing resources with other nearby research bases. 

These disadvantages are only balanced by convenience arguments from an operational point of 

view (it is easy to do things one way and one way alone) and by a sizing effect where combining 

these functions will inherently result in a large vessel that, when not delivering cargo, can 

perform research that requires a large vessel. 

From a pure efficiency point of view, it can be argued that a local airstrip (or possibly the 

hovercraft approach) is the best option. However, there are substantial arguments relating to 

environmental, risk, large vessel research and philosophical issues that indicate that the airstrip 

(or hovercraft) approach is not suitable for Palmer. 
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ENVIRONMENTAL 

During the workshop there were various comments regarding environmental impact and safety 

considerations. A detailed evaluation of these aspects would be outside the scope of the project, 

but in an effort to provide the highest level of completeness, Mr. Nathan Biletnikoff of RPSC 

coordinated an environmental impact assessment of the logistics options with AECOM, and the 

summaries are provided with this report. (53) 

This analysis shows that there are significant environmental impacts once any construction 

starts and, as such, from an impact point of view it would be beneficial to avoid construction of 

additional infrastructure. It specifically indicates that repair and the continued use of the 

existing pier is an attractive option. 

Besides the RPSC/AECOM analysis, from an ASMA considerations (69) point of view, the pier 

repair option and conventional research vessel use would appear to be lowest risk/impact 

option too. 

SAFETY 

Again, in an effort to provide the highest level of completeness, Mr. James Karcher, OPP Safety 

& Health Officer performed a qualitative safety analysis and noted that the enlarged pier option 

would provide the lowest inherent risk approach, with a smaller repaired pier as a close second. 

He also provided follow up comments that indicated that improvements in Zodiac operations 

would be the most significant risk reducer and that an “ABEL J” type vessel would be a slight net 

safety improvement as long as the vessel would not be used as a Drake Passage personnel 

transfer vessel with inexperienced personnel (60). 

OPTION 47 

Option 47 was developed at the workshop and this option reflects both a workshop consensus 

and conforms positively with environmental impact and safety considerations. This option will 

probably consume the same amount of fuel as options that use the LMG but will have the 

benefit of vastly expanding the research capability at Palmer as long as a very disciplined design 

approach is taken for the LMG replacement research vessel. It is noted that once research and 

personnel/fuel/cargo supply are decoupled, the greater flexibility will actually provide 

opportunities for further fuel savings. This occurs because one can now choose to move smaller 

assets to perform tasks that used to require movement of larger assets. 
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Option 47 is considered to be an optimal balanced approach that focuses on increasing the 

amount of research at Palmer without incurring greater logistical support costs. (Higher ratio of 

research per dollar spent) It is a very low environmental impact approach and, if carefully 

executed, will not increase the carbon footprint of Palmer. While there are always safety risks 

associated with Polar Operations, this approach provides a high level of risk management 

flexibility and redundancy where one asset can support another asset in emergencies or to 

reduce project risks and appears to reduce overall safety risks.   The option can be implemented 

in a staged and orderly fashion and takes advantage of present operational realities. 

While not a specific task of this study, it is noted that the land based component of Palmer 

Station also is due for reassessment and upgrade, and the tug and two barge approach can 

provide considerable relief in this regard by moving some shore based components to the barge, 

thereby increasing serviceability and reducing shore congestion. The two barge approach will 

result in significant safety enhancements with regard to cargo handling and Zodiac operations. 

It is noted that the cost of certain Palmer Station upgrades is already included in the cost 

estimate for the two barge solution (Sanitary plant, generators, fuel storage). The two barge 

cost estimate does not include the shore based upgrades (Electrical power from barge to base 

main switchboard, sewage line to barge). 
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STAKEHOLDERS FEEDBACK 

Upon completion of the workshop all attendees were asked to provide their comments on the 

workshop activities and the draft report. 

As far as possible, a specific effort has been made to incorporate the thoughts expressed in 

those comments in this report, but they are not specifically attributed to any specific 

commenter. 

Comments and discussion were provided at the draft report stage and by workshop attendees 

as follows (Titles are as provided at the workshop): 

Rebecca Shoop, Palmer Area Manager, Raytheon Polar Services Company 

Dr. Chuck Amsler, Professor, University of Alabama at Birmingham 

Hugh W. Ducklow, Director, The Ecosystems Center, Marine Biological Laboratory, 

Woods Hole, MA 

Roberta L. Marinelli, PhD., Program Director, Antarctic Organisms and Ecosystems 

Antarctic Sciences Division, Office of Polar Programs National Science Foundation 

Deneb Karentz, Professor, University of San Francisco 

James Norman Karcher, Safety & Health Officer, Office of Polar Programs 

Joe Pettit, Field Engineer, UNAVCO 

M. Ann Peoples, Principal, MAP Consulting Services 

H. William Detrich, III, PhD, Professor Northeastern University 

Nathan W. Biletnikoff, Raytheon, Manager, Environmental Engineering 

The comments are gratefully accepted and illustrate the deep interest by the Palmer 

community in a safe, environmentally sound, efficient and scientifically productive future of 

Palmer Station. 

The full comments text by the above attendees has been included in report information item 

59. 

Presentations made during the workshop are provided in information items 61, 62, 63, 64, 65, 

66, 67, 68 and 69.
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RECOMMENDATIONS 

At the completion of the workshop a set of recommendations in the form of a strategic 

approach was developed by MOvHD. 

This set of recommendations was presented at the workshop and during discussion at the end 

of the workshop the attendees generally agreed that this set of recommendations should 

continue to be explored. 

This set as presented at the workshop is copied verbatim as follows:  

1. Don’t fixate on 20 foot containers 

2. The LMG is reality for the next five years 

3. Fix pier draft issue 

4. Study passenger/supply concept 

5. Bring in ABEL J size R/V to do local research and some personnel transfer to 

KGI/Rothera  

6. Get independent fuel and supplies on line in five years (barge or commercial or milk 

run) 

7. In five years have a capable research vessel on line that has same research/ice/sea 

keeping capability as  LMG but more efficient 

8. Study airlink  

9. This approach would reduce fuel consumption, reduce environmental impact and 

increase safety 

This recommendation set is in roughly sequential order, but a specific time line will be provided 

below. The mature implementation of these recommendations is provided as logistics Option 

47 in this report. 

The following comments apply to each of the recommendations: 

Do not fixate on 20 foot containers 

During the study it became apparent that, despite the convenience of storage and transport of 

cargo in 20 foot containers, the size and weight of the containers tends to drive the operational 
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assets in the logistics chains and does not provide a significant benefit in cargo handling 

efficiency for the relatively small amount of cargo that is supplied to Palmer. As such, break 

bulk handling or the use of smaller and lighter cargo containers might provide a significant 

benefit in reducing the amount of handling of cargo that is required. 

The LMG is reality for the next five years 

Lack of a readily available alternative to the LMG required NSF OPP to negotiate an extension of 

the present arrangement. The decision to extend the contract for five years is a reasonable 

window for avoiding the reoccurrence of this situation in five years, if determined action is 

taken to have alternate arrangements in place at that time.  The study has indicated that there 

are more advantageous options and the next five years should be used to developed and test 

these alternatives. 

Fix pier draft issue 

The workshop indicated that the Palmer pier will continue to be the most effective main supply 

point at Palmer Station and pier repair is recommended. There is a water depth issues at the 

present berth that prevents larger vessels (NBP) from coming alongside. This particular 

recommendation focuses on establishing the exact water depths at the pier and to determine 

how much, and what type of, material would need to be removed or how vessels should be 

oriented at the berth to avoid shallow areas.  Once this information has been collected and 

evaluated, further activities and solutions can be planned. Certain proposed solutions (the two 

barge option) might effectively avoid the need to remove bottom material. 

Study passenger/supply concept 

While Option 45; “Commercial Passenger Vessel that also functions as Palmer supply vessel”, 

was not considered to be an optimal solution at the workshop, this Option provides some 

inherent advantages (greater public outreach, inherent low environmental impact, potential 

significant cost savings, training of all stakeholders, a cooperative tool for other Antarctic 

stakeholders, and increased overall fuel efficiency) that could serve the larger NSF OPP mission. 

During the workshop it was noted that this option might be viewed as a commercial 

exploitation of the WAP, which is not in accordance with the basic policy, assumptions and 

agreements for NSF OPP, but it could also be argued to be an extension of the present method 

of delivering some personnel to Palmer by commercial cruise vessel. 

It is recommended that this option be internally analyzed with regard to policy issues and, if 

considered to be viable, be presented to the International Association of Antarctic Tour 

Operators (IAATO) where it can be further discussed and evaluated.  This particular option 

might result in greater cooperation between the cruise industry and a very effective Palmer 
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logistics approach. It is noted that this particular recommendation is considered to be a future 

evaluation exercise since it is unlikely that this methodology can be implemented within five 

years and as a high risk option (it might not be a workable solution) for near future Palmer 

logistics it was not considered to be optimal or viable. 

Bring in “ABEL J” size R/V to do local research and some personnel transfer to KGI/Rothera  

The use of an “ABEL J” sized local research vessel (LRV) in conjunction with a larger research 

vessel is the single most significant factor in increasing the efficiency of the research performed 

at Palmer Station. The relatively small annual cost of such a vessel (US$1.5 million per year) is 

one of the most effective investments that can be made at Palmer with regard to research. 

There has been general support for such a vessel for many years, and the arguments in favor of 

the use of a vessel of this size continue to increase. In particular, it is noted that using a smaller 

vessel to support research that only requires a smaller vessel, in effect, reduces the carbon 

footprint of the entire Palmer research effort, especially when measured against a carbon 

footprint/research ratio.  This smaller vessel also increases the logistics efficiencies and 

flexibility of personnel delivery by allowing transfer of personnel through nearby airfields, and 

will allow greater levels of safety redundancy. 

Get independent fuel and supplies on line in five years (barge or commercial or milk run) 

The analysis indicates that the cost of fuel and cargo logistics support for Palmer is a small 

fraction of the overall cost of the LMG. The analysis indicates that the supply of fuel and cargo 

can be effectively performed for under 20% of the 2009/2010 annual cost of the LMG. 

Decoupling of the fuel and cargo logistics from an LMG type vessel will increase planning and 

cost control flexibility. 

Noting that the Palmer pier will be used for the foreseeable future, there are many options for 

bringing fuel and cargo to the pier. 

Since supply of fuel and cargo to the berth would be a standalone function, it would be possible 

to engage a commercial turnkey operator to perform this function or to have NSF OPP choose a 

method where they have a higher level of involvement through their operations contractor. 

The most innovative solution with regard to the supply of fuel and cargo to Palmer Station is 

the two barge option since it provides many carry on benefits related to station upgrades and 

station operations. 

In five years have a capable research vessel on line that has same research/ice/sea keeping 

capability as LMG but more efficient. 
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The present research at Palmer Station requires the availability of a research vessel that has 

research capabilities comparable to the LMG. Discussion on the replacement of the LMG has 

been underway for a number of years. If the replacement vessel is not required to provide fuel 

and cargo logistics, the replacement of the LMG will be a pure research vessel with significant 

passenger capacity for personnel transfer functions. 

The design of the LMG replacement is not part of this study, but it is noted that, from a logistics 

point of view, the design of the LMG replacement will require great discipline with regard to 

fuel and overall efficiency in order to maintain, and improve on, present efficiencies in 

conjunction with optimal use of the NBP and the “ABEL J” (LRV) type vessel. 

During the study there were significant concerns about loss of specific research projects that 

require the physical size or capabilities of the LMG and that could not be supported by a vessel 

that is any smaller than the LMG. This concern should be balanced against the substantially 

greater flexibility of a three vessel fleet (NBP, LMG replacement and LRV) instead of a two 

vessel fleet (NBP, LMG). As such, if there is a project that requires coordinated work by a 

research party that does not fit the LMG replacement, an alternative would be a joint cruise 

with the LMG replacement and the LRV, where the research is joint, but the tasks are 

distributed. 

Study airlink  

While, in theory, the LMG replacement and an “ABEL J” type vessel could perform all personnel 

delivery tasks by Drake Passage crossing, it is noted that, from an efficiency point of view (cost 

and carbon footprint), these assets are not optimal for the personnel delivery function. Ships of 

the size used (when compared to the number of passengers carried), simply burn too much fuel 

per passenger delivered. Air delivery of personnel as close as possible to Palmer Station tends 

to reduce the amount of fuel needed for each person delivered to Palmer Station. The most 

fuel efficient method would be to deliver personnel by air directly to Palmer Station, but the 

study notes significant reservations with regard to the construction and use of an airstrip at 

Palmer Station, and helicopter use. 

Instead it appears that use of airstrips at Rothera and KGI would be effective in reducing fuel 

use and, as such, it is recommended that a significant effort be made in further developing the 

ability to transfer personnel through these airstrips and subsequent transfer of personnel to 

Palmer Station by boat or alternate means. In addition, it is noted that there could be specific 

instances where helicopter transportation and glacier airstrip delivery would be attractive and 

these options should continue to be available in the logistics tool box. 
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The above noted recommendations would reduce fuel consumption, reduce environmental 

impact and increase safety. 

Palmer Station is a research station that is specifically concerned with the study of 

environmental and ecological issues. As such, it should lead with developing mission support 

processes that focus on reduced fuel consumption and reduced environmental impact. 

The study identified options that inherently could result in lower fuel consumption but these 

options might have unintended ecological consequences or have significant environmental 

impact. Noting Palmer Station’s special status with regard to environmental issues, the 

participants in this study concluded that minimal environmental impact should be the leading 

consideration as long as overall fuel consumption will not increase.  It is noted that the 

approach outlined under these recommendations, if rigorously implemented, will actually 

result in no or reduced environmental impact, reduced fuel consumption, increased safety and 

significantly increased research capabilities. 

TIMETABLE RECOMMENDATIONS 

Assuming full implementation of the above approach by March 2015, it is recommended that 

the following task completion time line be considered: 

March 2011  Design cargo/fuel logistics system (barges or other) 

March 2011  Identify or design LRV 

March 2012  Finish design of supply barges (if selected) 

March 2012  Increase flow of personnel through Rothera and KGI using LMG 

March 2013  Bring LRV on line/finish construction of local research vessel 

September 2013 Start using LRV for KGI and Rothera transfers 

March 2013  Finish design of Palmer pier long term upgrade 

December 2013 Finish design of LMG replacement  

March 2014  Finish Palmer pier long term upgrade 

March 2014  Finish construction of first supply Barge (if selected) or bring alternate 

cargo/fuel delivery system on line 

March 2015  Finish construction of second supply barge (if selected)  
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March 2015  Finish construction of LMG replacement  
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INFORMATION REVIEWED AND REFERENCES 

All the below noted information has been provided on a Data CD-ROM in digital format, 

together with a copy of this report in .pdf format.  Filenames for the documents on the data 

CD-ROM are provided below. 

As part of the report there is a spreadsheet file, named “Analysis Options.xls” that can be used 

for further logistics evaluation. 

Report and documents are listed in order of issuance date to allow most recent versions to be 

most prominent. If no dates are noted or if the information is not date sensitive, documents 

and information are provided in numerical order by contractor receipt and reviewing order. 

File Naming Format: YYYYMMDD brief description 

19670701 Construction at Palmer Station, Antarctic Journal  

19910301  CRREL Report 91-5: Personnel and Cargo Transit in Antarctica 

19990721 Palmer Rock Removal Project Drawings 

19990921  ARVOC Meeting Summary Report, Arlington, Virginia 

20000908  ARVOC Meeting Report, New Orleans, Louisiana 

20010601  PAUC Meeting Report, Denver, Colorado 

20011016  ARVOC Meeting Report, Woods Hole, Massachusetts 

20020712 PAUC Meeting Report, Centennial, Colorado 

20030502 ARVOC Meeting Report, Arlington, Virginia 

20030716 PAUC Meeting Report, Denver, Colorado 

20030811 Palmer Pier Upgrade Study Report by Raytheon Polar Services Company 

A-96 pages text 

B-29 pages photos 

C-14 pages drawings 

20040521 ARVOC Meeting & PRV Planning Report, Arlington, Virginia 

20040812 PAUC Meeting Report, Centennial, Colorado 
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20041118 ARVOC Report to UNOLS Antarctic Icebreaker Committee 

20050720 PAUC Meeting Report, Centennial, Colorado 

20050801 USAP Resupply Report by NSF OPP Advisory Committee 

20060613 PAUC Meeting Report, Centennial, Colorado 

20060613 PAUC Meeting Recommendations, Centennial Colorado 

20060614 ARVOC Meeting Report, Centennial, Colorado 

20070321 United States Antarctic Inspection Team Report under Article VII of the Antarctic 

Treaty and Article 14 of the Protocol on Environmental Protection 

20071205 Antarctic Research and Supply Vessel Request for Proposal 

20080311 ARVOC Meeting Report, Arlington, Virginia 

20080711 Structural Survey Presentation of the Palmer Pier Above Waterline by RPSC 

20081016 Operating Schedule for the ARSV Laurence M. Gould 

20081124 Responses to Termination of L. M. GOULD Lease and WAP Science Questionnaire 

20081211 ARVOC Meeting Report, Arlington, Virginia 

20100115 Change of Plans, The Antarctica Sun Website 

antarcticsun.usap.gov/features/contenthandler.cfm?id=2011 

20100122  Pier Pressure, The Antarctica Sun Website 

antarcticsun.usap.gov/features/contenthandler.cfm?id=2012 

 

http://antarcticsun.usap.gov/features/contenthandler.cfm?id=2011
http://antarcticsun.usap.gov/features/contenthandler.cfm?id=2012
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File Naming Format: 23225 A-XXX brief description 

1. Photographs, Videos and Maps of Palmer Station (23225 A-001) 

2. Photographs of Cargo Operations at an Antarctic Base (23225 A-002) 

3. NAVFAC Report on Palmer Pier (23225 A-003) 

4. Research Vessel Laurence M. Gould, Wikipedia Website (23225 A-004) 

en.wikipedia.org/wiki/Research_Vessel_Laurence_M._Gould 

5. Raytheon Polar Services Company, Wikipedia Website (23225 A-005) 

en.wikipedia.org/wiki/Raytheon_Polar_Services_Company 

6. Palmer Station, Wikipedia Website (23225 A-006) en.wikipedia.org/wiki/Palmer_Station 

7. Laurence McKinley Gould, Wikipedia Website (23225 A-007) 

en.wikipedia.org/wiki/Laurence_McKinley_Gould 

8. R/V Laurence M. Gould, NSF OPP Website (23225 A-008) 

www.nsf.gov/od/opp/support/gould.jsp 

9. R/V Laurence M. Gould Ship’s Particulars, USAP Website (23225 A-009) 

www.usap.gov/vesselScienceAndOperations/contentHandler.cfm?id=1626#Drawings 

10.  New Generation Polar Research Vessel Forum, USAP Website (23225 A-010) 

www.usap.gov/vesselscienceandoperations/prvsection.cfm 

11. ARVOC  Committee Members, USAP Website (23225 A-011) 

www.usap.gov/conferencescommitteesandworkshops/usercommittees/contentHandler

.cfm?id=1073 

12. UNOLS Research Vessels, UNOLS Website and linked information (23225 A-012) 

www.unols.org/info/vessels.htm 

13. Rationale to Cancel Replacement of LMG Letter (23224 A-013) 

14. PUAC Committee Members, USAP Website (23225 A-014) 

www.usap.gov/conferencesCommitteesAndWorkshops/userCommittees/sctnPAUC.cfm

#members  

15. Management Plan for ASMA No. 7: Southwest Anvers Island and Palmer Basin (23225 A-

015) 

http://en.wikipedia.org/wiki/Research_Vessel_Laurence_M._Gould
http://en.wikipedia.org/wiki/Raytheon_Polar_Services_Company
http://en.wikipedia.org/wiki/Palmer_Station
http://en.wikipedia.org/wiki/Laurence_McKinley_Gould
http://www.nsf.gov/od/opp/support/gould.jsp
http://www.usap.gov/vesselScienceAndOperations/contentHandler.cfm?id=1626#Drawings
http://www.usap.gov/vesselscienceandoperations/prvsection.cfm
http://www.usap.gov/conferencescommitteesandworkshops/usercommittees/contentHandler.cfm?id=1073
http://www.usap.gov/conferencescommitteesandworkshops/usercommittees/contentHandler.cfm?id=1073
http://www.unols.org/info/vessels.htm
http://www.usap.gov/conferencesCommitteesAndWorkshops/userCommittees/sctnPAUC.cfm#members
http://www.usap.gov/conferencesCommitteesAndWorkshops/userCommittees/sctnPAUC.cfm#members
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16. Palmer Station Logistics Online Survey (23225 A-016)  

17. Analysis Options, Spreadsheet by MOVHD (23225 A-017) 

18. ARSV Laurence M. Gould Particulars and Drawings (23225 A-018) 

www.usap.gov/USAPgov/vesselScienceAndOperations/documents/LMG_Guide.pdf 

19. Research Support Planning, NSF OPP Presentation (23225 A-019)  

20.  Cut-Off dates for Shipping to ARSV Laurence M. Gould, USAP Website (23225 A-020) 

www.usap.gov/Logistics/documents/LO-A-400a.pdf 

21.  ARSV Laurence M. Gould Cruise History (23225 A-021) 

www.usap.gov/USAPgov/vesselScienceAndOperations/documents/lmg_history.pdf 

22. Vessel Data and Contact Information for the Laurence M. Gould (23225 A-022) 

www.researchvessels.org/ship_info_display.asp?shipID=119 

23.  Palmer Station Website (23225 A-023) 

www.researchvessels.org/ship_info_display.asp?shipID=119 

24. Deleted (document determined irrelevant) 

25.  Bioshperical Instruments, Inc. (23225 A-025) biospherical.com/ 

26. De Havilland Twin Otter DHC-6-300 Aircraft Specifications (23225 A-026) 

www.zimex.ch/media/7485/aircraft_spec_twinotter.pdf 

27. Palmer Station 2009 Budget Report (23225 A-027) 

28. Palmer Station LTER Website (23225 A-028) pal.lternet.edu/  

29. Hovercraft “Maxine” Letter (23225 A-029) 

30. EPS Hovercraft Information and Resources (23225 A-030) 

31. Palmer Station Logistics Online Survey Results (23225 A-031) 

32. UNOLS Past Trends and Future Projections for the Academic Research Fleet (23225 A-

032)  www.unols.org/committees/fic/planning/fltplan.htm 

33. Various Articles on Antarctic Peninsula Stations, Wikipedia Website (23225 A-033) 

en.wikipedia.org/wiki/Main_Page 

34. COMNAP Website (23225 A-034) www.comnap.aq/ 

http://www.usap.gov/USAPgov/vesselScienceAndOperations/documents/LMG_Guide.pdf
http://www.usap.gov/Logistics/documents/LO-A-400a.pdf
http://www.usap.gov/USAPgov/vesselScienceAndOperations/documents/lmg_history.pdf
http://www.researchvessels.org/ship_info_display.asp?shipID=119
http://www.researchvessels.org/ship_info_display.asp?shipID=119
http://biospherical.com/
http://www.zimex.ch/media/7485/aircraft_spec_twinotter.pdf
http://pal.lternet.edu/
http://www.unols.org/committees/fic/planning/fltplan.htm
http://en.wikipedia.org/wiki/Main_Page
http://www.comnap.aq/
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35. Antarctic Connection Website (23225 A-035) www.antarcticconnection.com 

36. United States Antarctica Program Website (23225 A-036) www.usap.gov  

37. Office of Polar Programs Website (23225 A-037) www.nsf.gov/dir/index.jsp?org=OPP 

38. Deleted (document determined irrelevant) 

39. Palmer Station and Punta Arenas Storage Presentation (23225 A-039) 

40. Colbia Helicopters Website (23225 A-040) www.colheli.com/colheli.html 

41. Amphibious Landing Craft in Antarctica, Australian Antarctica Division Website (23225 

A-041) www.aad.gov.au/default.asp?casid=36713  

42. LACV-30, Alaska Hovercraft Ventures Website (23225 A-042) 

www.ahv.lynden.com/ahv/lacv-30.html 

43. Deleted (document determined irrelevant) 

44. Deleted (document determined irrelevant) 

45. Scripps High Resolution XBT/XCTD Network Website (23225 A-045)                             

www-hrx.ucsd.edu/intro.html 

46. Palmer LTER 2008-2009 Science Planning Summary (23225 A-046) 

www.usap.gov/scienceSupport/sciencePlanningSummaries/2008_2009/scienceSummari

esAction.cfm?formAction=detail&ID=296 

47. JETA-SPOD Develops LMCS to Improve Troops’ Sea-Based Access to Theater (23225 A-

047) www.usaasc.info/alt_online/article.cfm?iID=0807&aid=02 

48. SCAR KGIS: The King George GIS Project Website (23225 A-048) www.kgis.scar.org/ 

49. Abercrombie & Kent Website (23225 A-049) www.abercrombiekent.com/antarctica/ 

50. USAP Participant Guide (23225 A-050) 

www.usap.gov/USAPgov/travelAndDeployment/documents/ParticipantGuide_2008_20

10.pdf 

51. Various Articles on LARC Vessels, Wikipedia Website (23225 A-051) 

en.wikipedia.org/wiki/Main_Page 

52. Guidelines for the Operation of Aircraft near Concentrations of Birds in Antarctica 

(23225 A-052) 

http://www.antarcticconnection.com/
http://www.usap.gov/
http://www.nsf.gov/dir/index.jsp?org=OPP
http://www.colheli.com/colheli.html
http://www.aad.gov.au/default.asp?casid=36713
http://www.ahv.lynden.com/ahv/lacv-30.html
http://www-hrx.ucsd.edu/intro.html
http://www.usap.gov/scienceSupport/sciencePlanningSummaries/2008_2009/scienceSummariesAction.cfm?formAction=detail&ID=296
http://www.usap.gov/scienceSupport/sciencePlanningSummaries/2008_2009/scienceSummariesAction.cfm?formAction=detail&ID=296
http://www.usaasc.info/alt_online/article.cfm?iID=0807&aid=02
http://www.kgis.scar.org/
http://www.abercrombiekent.com/antarctica/
http://www.usap.gov/USAPgov/travelAndDeployment/documents/ParticipantGuide_2008_2010.pdf
http://www.usap.gov/USAPgov/travelAndDeployment/documents/ParticipantGuide_2008_2010.pdf
http://en.wikipedia.org/wiki/Main_Page
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53. Environmental Impact Analysis of Logistics Options Spreadsheet (23225 A-053) 

54. Deleted (document determined irrelevant) 

55. Palmer Fuel Usage 2002 vs. Average Temperature Spreadsheet (23225 A-055) 

56. Lightweight Modular Causeway System Alternative Use Presentation (23225 A-056) 

57. Abercrombie & Kent Antarctic Cruise Description (23225 A-057) 

www.abercrombiekent.com/antarctica/journeys.cfm?tid=4667 

58.  Deleted (document determined irrelevant) 

59. Palmer Station Report Feedback (23225 A-059) 

60. Palmer Support Safety Analysis Spreadsheet (23225 A-060) 

61. Description of Palmer Station Presentation (23225 A-061) 

62. Present Logistical Procedures Presentation (23225 A-062) 

63. Science Activities on LMG and at Palmer Station Presentation (23225 A-063) 

64. Overview of Survey Results Presentation (23225 A-064) 

65. Asset Presentation (23225 A-065) 

66. Palmer Local Research Vessel: Workboat 2010 Presentation (23225 A-066) 

67. LMCS for Palmer Re-Supply Presentation (23225 A-068) 

68. Logistics Configurations Presentation (23225 A-068) 

69. ASMA No. 7 Presentation (23225 A-069) 

70. Palmer Flight Ops and Skyway Presentation (23225 A-070) 

http://www.abercrombiekent.com/antarctica/journeys.cfm?tid=4667

