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DEDICATED TO BRIGADIER GENERAL KEITH GREENAWAY 

 
 
 

The Airships to the Arctic II was honoured to have Brigadier General Keith 
Greenaway speak at our opening public lecture and contribute to our 
deliberations. General Greenaway’s biography is attached in which you will 
see the documentation of an airman who is a pioneer in Arctic aviation. 
General Greenaway is the only Canadian who has crossed our Arctic Circle in 
a military airship. This was 46 years ago, aboard a U.S. Navy blimp, on a 
record-setting trip that has yet to be matched.1  
 
General Greenaway is proof that Canada has a history of airship voyages in 
the north. He is confident that airships have a future in the north. He 
suggests eco-tourism in the Arctic Archipelago and airship mining in the 
north as two promising markets. As a pioneer, as an expert, and as an 
inspiration, the proceedings of the Airships to the Arctic II are dedicated to 
Brigadier General Keith Greenaway.  

                                                 
1 Fortunately, this voyage was captured on film and is available as part of a video 
Airships Fight a Cold War through Atlantis Productions at http://www.airshiphistory.com/. 
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Forward 
 
The second Airships to the Arctic Symposium builds on the progress made at 
the 2002 meeting.  The conference opened with a very impressive Public 
Lecture by William Althoff, a noted airship historian and author, in honour of 
Brigadier General (retired) Keith Greenaway.  The evening also featured the 
premiere screening in Canada of a video produced by Richard Van Treuren, 
entitled “Airships Fight a Cold War”.2  Mr. Althoff’s lecture, which is printed in 
the first section of the proceedings, provides a thoughtful analysis of the 
potential for using airships in the Arctic, along with some useful caveats and 
topics for research.  Those who attended the Public Lecture were able to hear 
General Greenaway answer many questions on the 1958 flight that he made 
with the U.S. Navy blimp to Resolute Bay, NWT.  Unfortunately, this evening 
was not recorded.  For those who are interested in his flight, the Van Treuren 
video provides a narrated history of this pioneering mission. 
 
The theme of the 2003 Airships to the Arctic Symposium is “Beyond the 
Roads”.  Experience has shown that roads are important, if not essential to 
economic development.  Fully 70 percent of Canada’s landmass lies beyond 
the end of the roads and supports only a sparse population.  It is in such 
road-less areas of the earth, that airships are most needed and have their 
best opportunity to compete for passengers and freight. 
 
The Airships to the Arctic conference addresses the business case for lighter-
than-air technology.  The first day is devoted to the “demand side” for 
transportation services in the North, while the second day considers the 
“supply side” of aviation and airship manufacturing capabilities.  This year 
the “demand” topics include the logistics of serving remote communities, 
vertical lift and the effects of climate change on transportation. 
 
The logistics of operations in remote communities present significant 
challenges to the provision of essential services.  Patricia Bouchard describes 
the issues associated with the delivery of health care services to isolated 
villages in northern Saskatchewan and Manitoba. She outlines a very tangible 
demand for airships to transport medical equipment and supplies to the 
North.  Her account also makes visible the social realities and costs of living 
in a remote community. 
 
Canada has a large civilian market for helicopter services. Tony Bembridge 
outlines how helicopters are used in the North to move everything from 
pianos to drilling rigs.  He observes that the helicopter industry does not view 
airships as a threat.  They are interested in the technology because airships 
could serve a market niche that is now outside their operating domain.  The 

                                                 
2 Richard Van Treuren video is available through Atlantis Productions, 
www.airshiphistory.com 
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vertical lift capabilities of helicopters are illustrated by John Smith’s 
description of helicopter logging of standing tree trunks. In this case, airships 
could complement helicopters by eliminating the need for roads to carry out 
bundles of harvested tree trunks.  
 
Tom Boyle extends the concept of vertical lift to buoyancy vehicles.  He 
compares the costs and benefits of using a heavy lift balloon versus 
conventional methods of infrastructure construction to build a track for a 
Maglev train.  Again, a significant economic benefit of the airship is its ability 
to forego the construction of service roads for this project. 
 
The costs and environmental barriers to building all weather and seasonal 
winter roads in the North are addressed in three presentations.  Bud Norris 
discusses the construction costs and environmental impact considerations 
associated with all-weather road construction in the North.  The time, cost 
and delays in obtaining environmental approval and remedial processes pose 
important barriers to the construction of all-weather roads.  
 
Environmental concerns are growing with mounting evidence of climate 
change.  Dr. Danny Blair provides an illuminating explanation of the science 
that is producing evidence that winter in the northern latitudes is becoming 
warmer.  The global impact of climate change remains uncertain, but the 
visible evidence of climate change on the length of the winter road season is 
compelling.  Don Kuryk examines the growing variability of winter road 
operations and the efforts of the Government of Manitoba to re-route the 
winter roads around the lakes.  He also describes the wooden “Meccano” 
bridges that they have developed to span river crossings. 
 
The supply side of the LTA industry is addressed in the second day of the 
symposium.  Charles Huettner and Dr. Don Richardson consider the future 
directions of aviation industry and the role of airships.  A theme that is 
repeated many times throughout the conference is that airships are a 
legitimate part of the larger aviation industry, and should be examined in this 
light.  Airships can fill a niche in the requirements for aviation that is unique, 
but they do not necessarily need unique regulations. 
 
Rear Admiral (retired) John Tozzi and Hokan Colting speak to airship 
concepts and technology.  Hokan Colting, president of 21st Century Airships, 
presents a description of his revolutionary spherical airship concept.  He 
outlines the advantages and disadvantages of the spherical shape and 
technological tradeoffs.  His remarks are highlighted by a description of his 
recent experimental flight to 21,000 feet. 
 
Admiral Tozzi advises on the differences between requirements, concepts and 
technology, and the need to find a point of convergence.  The convergence is 
the “sweet spot” that the airship industry requires for commercial success. 
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One example of Admiral Tozzi’s “sweet spot” may be the use of remotely 
controlled airships for surveillance and photography.  Albert Robbins and 
Stephen Barkley present information on two remotely controlled airship 
companies that are serving markets for advertising and aerial photography in 
North America.  The airship industry would appear to have found a profitable 
market segment where the vehicle concept, the size requirements and the 
technology merge to serve an expanding demand. 
 
The Symposium concludes with a forward look at airships from the civilian 
and military carrier perspectives.  Les Aalders provides an overview of 
aviation carriers in the North, and addresses some of the key environmental 
considerations that aviation is facing.  He observes that the greatest threat 
to the aviation industry in the Arctic is the absence of a replacement aircraft.  
As existing aircraft (DC-3, C-46, Hawker-Siddley’s) reach the end of their 
useful lives, no successor airplanes are obvious.  LTC Mike Woodgerd 
provides a road map for a way to move the divergent interests of the airship 
industry towards a new level of development.  The exact private-public 
partnership is yet to be defined, but he suggests that this is the only means 
of accelerating the technological development. 
 
The keynote speakers at the Symposium are the Hon. Scott Smith, Minister, 
Manitoba Department of Transportation and Government Services, and the 
Right Honourable Ed Schreyer, former Governor General of Canada.  Both 
speakers recognize the need to “think outside the box”.  They offer 
encouragement to the airship conference attendees to continue their work 
towards a long-term solution to the transportation requirements of the North. 
 
The second Airships to the Arctic Symposium benefited from many 
volunteers, and the financial assistance of numerous sponsors.  With the 
support of these sponsors, a group of experts could be assembled that 
spanned a wide range of topics.  A list of the sponsors and brief speaker 
biographies are presented at the end of the document.  The support of the 
Transport Institute staff, and in particular, Jill Winograd, is gratefully 
acknowledged.  Jill also participated in the preparation of the proceedings, as 
well as organizing all the meeting logistics.  The assistance of Hart Berger is 
gratefully acknowledged for his role in organizing the conference.  Finally, we 
wish to recognize all the speakers who worked with us to participate in the 
conference and to produce these permanent proceedings. 
 
Dr. Barry E. Prentice 
Director, Transport Institute 
Professor, Transport and Logistics 
I.H. Asper School of Business, 
University of Manitoba 
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Moderator: Dr. Jerry Gray 
Dean and CA Manitoba Chair in Business Leadership 
I.H. Asper School of Business, University of Manitoba 

 
Mr. William F. Althoff 

Author, Geologist 
Research Associate, Smithsonian Institution 

 
“Potential Arctic Missions”  
 
A former Prime Minister has remarked, "Some nations have too much 
history. Canada has too much geography.”  The second largest nation on 
earth, the Canadian landmass extends east-west across six time zones—and 
northward, to the rim of the Arctic Basin. Canada, though, is largely empty 
space—an astonishing, daunting emptiness. Most Canadians reside within 
100 miles of the U.S.-Canada border—intimidated (in one author's phrase) 
by polar tundra to the north and American pizzazz to the south. Near-border, 
the landscape is verdant, comfortable, and familiar. The barrens, in contrast, 
are distant, punishing, alien—an extreme environment, a sparsely settled 
wilderness having limited transportation infrastructure. The territory cannot 
be cultivated in the traditional agricultural manner and is unlikely ever to be 
more than sparsely settled. 
 
A journalist writes that his fellow Canadians are "somehow schizophrenic 
about the Arctic. At one level, the North is part of us, part of our self-
definition and occasionally the object of our passion. Most often, though, we 
simply forget about it, remain doggedly unaware what is happening there, 
and are disinclined even to visit.”  Brigadier General Keith R. Greenaway, 
RCAF (Ret) has logged thousands of hours, most over Arctic Canada. "We do 
not think circumpolar," he told me. "Only in recent years, through 
technology, are we finally lifting the fog on the northern perimeter of the 
country.”  The historical focus was east-west—Canada's patriotic direction. A 
countryman writes, "The North to Canadians is more of an idea than a 
place.... the concept of north relates to those lands and seas beyond the 
frontier, beyond the national transportation system."3 
 
Construction (and re-construction) of road, rail and air-links in all that 
landscape is a colossal headache. Given its vastness, population base and 
climate, some 70 per cent of the Canadian landmass has no roads, including 
sub-arctic Manitoba and its east-west neighbour provinces. A 1936 map of 
Canada is devoid of roads anywhere in the Northwest Territories—an area the 
size of Europe. A handful of unpaved roads snaked across the Yukon 
Territory. When World War Two ended, no road of consequence had been 
constructed in the whole of the eastern Arctic. 

                                                 
3 John Honderich, Arctic Imperative: Is Canada Losing the North? (Toronto, Buffalo and London: University 
of Toronto Press, 1987, 3-4; Greenaway, interview by writer, Ottawa, 24-25 October 1988; Kenneth C. 
Eyre, "Forty Years of Military Activity in the Canadian North," Arctic, Vol. 40, No. 4 (December 1987), 293. 
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The prime focus for this symposium is, of course, the spaces beyond the 
ground-transportation net of southern Canada. This sprawl of forest, 
marshland, and permafrost tundra holds a miscellany of camps, outposts, 
bases, and settlements. The upper tier of the archipelago has no permanent 
inhabitants—the scarcity of forage and food practically excludes even 
subsistence hunters.  
 
Historically, waterways were the summer highway in arctic and sub-arctic 
Canada. Today, aircraft are the year-round transport—deploying supplies 
that came previously but once a year, by sea. Network movements of people 
as well as light, valuable or urgent freight move almost invariably by 
airplane. Heavy or outsized cargo (notably fuel) are reserved for seaborne 
delivery—the annual Sealift re-supply of northern villages and outposts, 
exploiting the short ice-free season. 
 
The sole means of regular and reliable access to most communities, weather 
stations, bases, and bivouacs in northern Canada is by air. 
 
Russia 
 
In terms of geography, Russia has headaches similar to those confronting 
Canada. From St. Petersburg in the northwest to the Bering Sea in the Far 
East, the great curve of Russia spans eleven time zones—a landmass largely 
devoid of heavy-duty roads. Two-thirds—including all of the Russian Arctic—
is a hard-to-reach immensity of marshland, taiga (world's largest), and 
tundra. Systems of year-round transportation through permafrost emptiness 
are frightfully difficult to engineer and to maintain. Much of Russia is 
therefore undeveloped. 
 
The potential of lighter-than-air (LTA) intrigues Russian officialdom. Two 
enduring notions: heavy-lift support of construction projects in roadless 
areas, such as transmission towers for hydroelectric projects, and 
exploitation of mineral and forest resources. Collapse of the Soviet 
government has thwarted a revival. Nonetheless, in 1992 in St. Petersburg, I 
was assured, interest in LTA will surely revive. "We have immeasurably 
greater stakes in dirigible construction than anyone else," a Russian official 
has said. 
 
A Bit of History 
 
As in Russia and the United States, Canada experiences intermittent 
outbursts of so-called helium fever. The allure of LTA transport persists. 
When, in 1982 (for example), the U.S. Coast Guard along with other 
agencies tested the Maritime Patrol Airship concept, your Department of 
National Defense was represented. In terms of polar applications, explorers 
such as Roald Amundsen had considered airships the preferred platform—
given the great lift, endurance, and ability to hover inherent to lighter-than-
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air craft. Airships seemed ideal for the Arctic—a desert empty of emergency 
airstrips. But of course, the airplane became the larger story. 
 
Nonetheless, that airships once operated in the Arctic is demonstrable-and 
therefore repeatable. 
 
-How can government avoid the costs of roads to sites of economic or 
military or scientific interest?  Near the poles, the DeHaviland Twin Otter is 
particularly valued, as is the HC-130 Hercules. Although expensive to operate 
and to maintain, helicopters also service the high latitudes in both 
hemispheres. 
 
—How the tug of gravity is overcome is an engineering trade-off. As long as 
air weighs 80 pounds per 1,000 cubic feet and helium 11 pounds, the 
principle of lighter-than-air will remain fundamentally sound. 
 
—The airship's raison d'etre is its extraordinary lift, range, and endurance. 
Most of the total weight is supported courtesy of static lift (the buoyant effect 
of the contained gas). Accordingly, LTA vehicles can transport huge payloads 
yet are comparatively fuel-efficient—because a relatively small fraction of the 
engine power is required for dynamic lift. 
 
—The rigid airship USS Macon (ZRS-5) had a useful lift (total lift minus dead 
weight) of 160,000 lbs. The out-and-back performance of large airships—the 
rigid type and the military non-rigid or blimp—is measured in days. Macon's 
longest sortie, in July 1934, put almost 83 hours into her logbook—more 
than three days aloft. And that was 70 years ago. 
 
—The capabilities inherent to the non-rigid were amply demonstrated during 
the 1950s, notably using the ZPG-2 type—the workhorse of naval lighter-
than-air in the fifties. Smaller than a rigid airship (one million cubic feet), 
payload was correspondingly lighter: a total lift of about 70,000 lbs. Cruising 
speed: 50 knots. When 2,000 lbs. "heavy" in zero wind, the ZPG-2 required a 
mere 800 or so feet of ground roll for take-off. Indeed, the model could 
handle 12,000 lbs. of take-off heaviness. 
 
In the years 1953-57, the Navy evaluated the all-weather and long-range 
capability of the ZPG-2. This ship established a new unrefueled endurance 
record for aircraft: 264.2 hours—11 days in the air. "The results of this flight 
combined with those of the all-weather tests indicate that the unique 
qualities of the airship and its systems potential have not been fully 
explored.4 (Italics added.)  And that for a platform designed a half-century 
ago, in another era 
 

                                                 
4 Memorandum Report, Commanding Officer, Naval Air Development Unit (NADU) to Chief of Naval 
Research, "Special Report on Extended Flight of ZPG-2, BuNo. 141561; submission of," 25 September 
1957,1. 
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—Faster than surface vessels, airships offer relatively high-speed lift. 
 
—Airships offer a relatively quiet and vibration-free in-flight environment—
attributes critical to modem avionics suites, and to crew discomfort and 
fatigue. 
 
—A case can be made for no hangar. During World War Two, Navy blimps 
operated from Newfoundland (Argentia) fully to Brazil, proving that the type 
is deployable at remote locations lacking full on-the-ground facilities. 
 
—U.S. Navy blimps (the later models particularly) operated in nearly all kinds 
of weather. 
 
—Operations during the final decade of U.S. Navy LTA (1951-61) showed 
that snow and ice loads occur mainly while airships are masted-out rather 
than in flight. Aloft, the ZPG-2 carried 1,000 to 2000-lb. accumulations with 
ease. One flight crew handled 6,000 lbs. of snow. (This resulted in excessive 
fuel consumption, however: efficient operating weight is near an equilibrium 
condition, that is, with weight of the ship approximately zero.)  "Airships are 
able to maintain station in continuous icing conditions for long periods of 
time," a 1957 report asserts. "When icing became a problem, the pilot 
eliminated it by changing altitude.”  An NACA assessment notes, "The 
increases in heaviness caused by icing in freezing rain and drizzle were 
substantial, but well within the operational capabilities of the airship."5 
 
—The United States Navy disestablished its lighter-than-air commands in 
1961-62. The technology has been kept alive (and improved upon) by 
modest commercial operations—and a handful of adherents. 
 
Regarding Arctic and sub-arctic LTA operations: 
 
—During the period roughly 1 April through 15 August, the average 
prevailing weather over the Arctic Ocean area is one of light winds or calm: 
stable conditions. (Still, a cloud ceiling is typical. And ground-fog frequent.)  
The operational record, although scant, shows that a slow-speed aircraft is 
deployable during this comparatively quiet daylight period. 
 
—Airships are sensitive to atmospheric conditions. Like submarines, they are 
displacement craft. Cold dense air provides greater buoyancy—an obvious 
advantage for northern operations. Further, a 24-hour sun grants more 
uniform buoyancy, unlike the light-to-dark cycles of temperate latitudes. 

                                                 
5 Memorandum Report, CO NADU to Chief of Naval Research, "Second Partial Report on Project 
NDSW/ONR-46101, 'Evaluation of the All Weather Capabilities of Airships'; submission of,” 1 March 
1957,16; National Advisory Committee for Aeronautics Technical Note 4220, "A Flight Evaluation and 
Analysis of the Effect of Icing Conditions on the ZPG-2 Airship," April 1958, 1. Mechanical, chemical or 
thermal methods were used to combat snow and ice accumulations on moored airships. 
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—The capabilities outlined above are five decades or more out of date. 
Today, technology-rich options are available to any engineering design team: 
strength-weight advances in alloys, plastics, and fabrics (durability, 
impermeability); satellite-based forecasting and weather radar; INS and GPS 
navigation and auto-pilot systems; vectored thrust; and mission avionics 
suites tailored to mission requirements. Designers can truly innovate: re-
imagining even reshaping standard configurations then "flying" prototypes by 
computer. Hybrid designs (airfoil-shaped gas-filled lifting bodies) combine 
elements intrinsic to both static and dynamic lift. 
 
Potential Northern Missions, Applications 
 
Listed below are potential northern missions and suggested applications for 
modem airships. There is a measure of overlap. And this particular listing is 
hardly exhaustive. 
 
 Support of logging operations in remote working areas, particularly 

roadless sectors 
 Heavy-lift support of isolated construction projects (e.g., dams, 

transmission towers, pipelines) 
 Support of exploratory petroleum and mineral drilling; heavy-lift support 

of extraction operations 
 
The strongest interest in the potential of airships is, probably, the resource 
extraction and construction industries. The older literature pinpointed logging 
as the industry that might benefit most from airships. That cost structure 
may well have changed; perhaps this symposium will clarify the matter. 
 
The interest in heavy-lift logistical support has never vanished. About fifteen 
years ago, the Bechtel Corporation calculated that the use of heavy-lift 
airships could save 20% of the cost of their Arctic and sub-arctic construction 
projects. Of course, the mineral industry is a key sector of the Canadian 
economy. Development and operational costs for labor, power, and 
transportation place northern mines at a distinct disadvantage. Mines have 
finite lives; new deposits must be found. 
 
Lighter-than-air might assist certain missions unique to or at least important 
to Canada: 
 
 Adjunct platform for sea-ice surveillance by the Canadian Ice Patrol and 

surface craft6 
 Adjunct to Ottawa's regular sovereignty patrols by long-range patrol 

planes 
 Adjunct to law enforcement (e.g., customs work, drug interdiction, 

pollution, fishing rights) 

                                                 
6 One-third of Canadian territorial waters are ice-covered for much of the year. 
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Airships offer a superb scientific work-platform for observation: 
 
 Systematic scientific survey (e.g., geological, geophysical) of specific 

areas 
 Oceanographic measurements and observations; offshore surveys and 

special research 
 Visual and photographic global-change surveys (e.g., ice cap, glacier, 

vegetation) 
 Low-and-slow (or hovering) wildlife census; whale and seal observation 
 Northern wildlife and eco-tourism 

 
Canada is huge geographically and complex geologically. Magnetic, gravity, 
and other remote sensors can help pinpoint promising areas, thus adding to 
federal and provincial geoscience databases. Airships could even help deploy 
field parties for ground reconnaissance. 
 
The control car hangs below the envelope or "bag". This arrangement grants 
a stable, vibration-free, full-horizon platform for low-level surveillance ashore 
as well as over water. Non-rigid airships are superb for ocean viewing—a 
prime mission during the 1939-1945 war against the U-boat. 
 
 As-requested airdrop and retrieval of personnel, equipment, supplies 
 Search-and-rescue assistance (airplanes, though, have higher-speed 

reaction time) 
 Deployment of special-sensor suites; test platform for ideas, experiments, 

remote sensors 
 
Cautions 
 
For historical honesty, a note of caution is offered regarding the application 
of lighter-than-air for Arctic and sub-arctic transport: 
 
—Since the demise of U.S. Navy airships (1962), proposals, workshops, 
conferences, hearings, studies, and articles have extolled LTA for various 
military and civilian applications. Concepts have ranged from the fanciful and 
merely impractical to rigorous engineering analyses. Countless study vehicles 
have "flown" paper trials; few, though, have actually lifted off. 
 
An obvious question arises. Why?  The reason is simple economics: there 
were usually cheaper existing solutions to a problem. Has that changed; has 
the tipping point been reached relative to the airship?  This is crucial—an 
issue this symposium will surely address. 
 
—History counts. Airships are subject to a great deal of prejudice. Impractical 
claims exacerbate the record. Two generations have matured since the last 
rigid airship was dismantled. The military blimp too is largely forgotten. 
Skeptics will tend to dismiss far-northern applications as absurdly unsuitable: 
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this mind-set and the politics will, one fears, deter start-up capital and vex 
budgets. 
 
—Lift varies as the volume. Useful buoyancy, in other words, requires large 
displacement; unavoidably, airships are large vehicles. The sail area hence 
wind-forces can be immense, making them unwieldy on the ground. A side 
gust (say) hitting an icy runway could prove lethal. Aloft, wind force and 
direction will be critical to operational planning and to operational success. 
 
The North is a punishing work environment, a world apart: 
 
—Polar flying is demanding, its logistics complex—and expensive. Countless 
airplanes navigate circumpolar skies. In contrast, a mere half-dozen lighter-
than-air craft have penetrated Arctic airspace. The July-August 1958 
expedition by a ZPG-2 to Ice Island T-3, conducted for the Office of Naval 
Research (ONR), represents the sole military airship ever to cross the Arctic 
Circle. Reference information, let alone a body of operational experience, is 
meager. While this complicates an assessment of LTA for Arctic and sub-
arctic applications, it is no reason to dismiss the technology outright. 
 
—If working vehicles are deployed in North Canada, nature offers a 4- to 5-
month daylight window--roughly 1 April through 15 August. This is the 
relatively benign (wind, temperature, perpetual light) ablation or melt 
season. September twilight fades quickly to boreal winter. Can operations 
persevere in the dark period?  What are the relevant operational conditions; 
is only a narrow utilization practicable?  Are airships tethered to a 4- to 5-
month operational window? 
 
Whatever the answers, what will be the deployment costs compared with 
other platforms operating during that same slice of the boreal year?  These 
numbers are vital. 

 
—To develop operational data (proof-of-concept) and safety parameters, 
flight hours must be logged. Necessarily inexperienced pilots will be doing so 
as they fly a demanding environment. Lessons will have to be absorbed as to 
wind, snow, ice, and visibility—north as a theater of operations. The High 
Arctic summer is no cakewalk: June, July and August are sleet months. 
 
—At remote, scattered bases, the matter of supplies is chronic. At airfields 
intended for combined HTA/LTA operations, LTA will be obliged to install 
infrastructure peculiar to its requirements and, as well, operate so as to 
avoid depletion of essential local supplies. 
 
—The July-August 1958 operation conducted for ONR suggests that logistical 
support for northern airship operations is about the same as that required for 
airplanes—augmented by ground handling equipment, extra personnel, 
mooring masts, and helium storage. 
 

 7



2003 Airships to the Arctic II Symposium 
   

—Ground handling is a critical element of the LTA operational cycle; most 
losses or damage occur on the deck. If a prototype platform sorties 
northward, relatively inexperienced flight crews will be relying upon green 
manpower handling newly designed ground-support gear. Still, "Airship 
ground-handling evolutions can be accomplished in virtually all weather 
conditions.”  And this: "Routine ground maintenance can be accomplished 
under extremely adverse weather conditions."7 
 
In Summary 
 
Formidable hurdles confront design teams, potential manufacturers, and all 
northern operators. Given Canada's pressing transportation needs, it is 
myopic not to proceed, not to re-assess this venerable branch of aeronautics 
for far-northern transport "beyond the roads." 
 
These few pages offer a glance back in time—a preface. In my judgment, 
impractical claims have outnumbered solid engineering assessments, thereby 
impeding a possible revival. The aircraft that engage this symposium—sorry 
to say—have adhered stubbornly to the drawing board. 
 
Balloon-borne instruments have long taken the measure of circumpolar skies, 
for science. This author would welcome the addition of dirigibles to Canada's 
northlands. 
 
I wish this gathering well. May it advance the frontiers…. of the possible. 
 

                                                 
7 Ibid, 20. 
 

 8



2003 Airships to the Arctic II Symposium 
   

Mr. Tony Bembridge - General Manager 
Hudson Bay Helicopters 

 
“Northern Helicopter Operations” 
 
Let me please explain at the outset that I am not an expert on anything, let 
alone helicopters. Let me also note that the operators I have spoken with are 
extremely curious about airships, particularly the niche they may find in the 
north. They do not see them as a threat to their existing business, nor at this 
stage do they see them as an adjunct to the type of services they provide 
with rotary wing aircraft.  
 
The pioneering fixed wing bush pilots, who often flew by the seat of their 
pants, opened up the north and laid the groundwork for much of the 
development that has taken place in the last twenty to thirty years, most 
particularly the last ten. However, it has been pioneering helicopter pilots 
and the companies they work for, that have made possible many of the 
mining developments, which were discussed at last year’s sessions. John 
Buckland, chief helicopter pilot for Echo Bay Mines,8 was one of the first to 
survey winter road routes from a helicopter. He and the people he flew made 
winter road activities safer and more efficient. He and other pilots, such as 
Great Slaves’ chief pilot, Mark McGowan, brought their expertise into play, in 
association with the geologists and mining companies that launched the great 
diamond stake and rush in the North West Territories. This diamond play 
continues today in the Northwest Territories, Nunavut and the northern 
regions of many Canadian provinces.  
 
Helicopters are used for general mineral exploration and the collection of soil 
samples. Helicopters start those soil samples on a route that ends in British 
Columbia, other provinces of Canada, and of course South Africa.  
 
Helicopters are the primary onsite method of transportation for drills, drillers 
and geologists attempting to trace the extent of diamond bearing kimberlite. 
The size of those drills has grown over the years, from those that can be 
handled by a Hughes 500, to those that require the heavy lift capacity of an 
Astar B3. Drilling companies have recognized the importance and value of 
helicopters by designing drills that can be taken apart in such a fashion that 
the individual components can be readily moved about by helicopters.  
 
Drill movement is the major focus of most helicopters in mining camps, but 
they also move people, fuel, groceries, ATV’s and a host of other items 
ranging from stoves to lumber and pre-built outhouses. During freeze up and 
break up of the McKenzie River, helicopters keep the lifeline to Yellowknife 
open at Fort Providence. Fresh produce, dairy products and other grocery 
items make up the bulk of the cross-river transfers.  
 

                                                 
8 Now Operations Manager of Great Slave Helicopters in Yellowknife. 
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For those anxious to move out of or into Yellowknife, during these periods, 
we have also lifted light cars and trucks across the McKenzie.  
 
The work helicopter companies and pilots are called upon to perform, is 
limited only by the imagination. Helicopters in the north have slung pianos 
through second floor windows. Jim Broadbent once flew a piano a hundred 
miles from Fort Simpson into the McKenzie Mountains, for someone making a 
music video, and that pre-dated Much Music.  
 
We have picked up Arctic ice to be used to cool drinks for offshore visitors, 
and we have flown crippled, fixed-wing aircraft in a sling from the Tundra to 
the nearest community with an airfield. And yes, we have flown crippled and 
damaged helicopters from the Tundra to the nearest town. 
 
In Churchill, in 2002, we had an Astar sling a crippled helicopter back to 
town. No sooner was it on the ground, than someone rushed breathlessly 
into our office and asked if we could pick it up again, because he’d missed 
that photo opportunity. I had to explain to him it was not a staged photo 
opportunity, and no, we wouldn’t lift it again. 
 
In Churchill we do things that no one else does. Where else would you find a 
helicopter slinging a tire that is roughly four feet wide and six feet tall?9   
 
Helicopters are routinely used in search and rescue missions throughout the 
north, augmenting the capacity of the Canadian Armed Forces. Many, but not 
all, rotary winged aircraft can be converted to flying ambulances. We have 
flown injured miners, fishermen, hikers, trappers, and the careless, to 
hospitals or first aid posts. We fly RCMP officers looking for those who’ve 
crossed to the dark side of the law. We have flown our share of occupied 
body bags. We would be quite happy not to do that again.  
 
On the bright side, helicopters are used more and more by film and television 
companies, filming both the landscape and the animals unique to the north. 
They are frequently a pain to deal with. From their perspective, everything 
should grind to a halt while their needs and their needs only are dealt with. 
 
At both Great Slave Helicopters and Hudson Bay Helicopters, we have 
become very adept at working with researchers focusing on fish, polar bears, 
seals, grizzlies, wolves, moose and caribou. It is exacting and demanding 
work often conducted in extreme cold weather. A designated shooter sits 
behind the pilot and fires a tranquilizing dart at the animal through a 
shooting window. A dart in the animal is but one phase of the program. The 
targeted animals have to be found and pushed into a position where they can 

                                                 
9 And speaking of Churchill, I should note that we are still looking for the penguins a lady from New York 
City assured us were resident in Hudson Bay. She is also the same lady who wanted to know how the 
aboriginals got to Canada from Australia. We meet some very interesting people. 
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be safely darted. Usually the chase period is limited and the pilot calls into 
play all of the skills he or she has accumulated over the years.  
 
In the summer our pilots participate in a variety of goose banding programs, 
herding flightless geese with a helicopter as the cowboys of yesteryear used 
their horses to round up cattle.  
 
In 2002, pilot Rod Caroll, who also does marketing for Great Slave, flew to 
the North Pole to work with US scientists studying everything from ice 
movement to climate change. It was one of the few times a land-based 
helicopter had ever been at the North Pole. We have constructed power lines, 
slung power poles, and then pulled the wires.  
 
We have worked with companies throughout the North, eliminating 
environmental problems at a variety of sites, including areas used by the US 
and Canadian Military during the height of the Cold War.  
 
We have pilots who specialize in towed arrays that geologists and 
geophysicists use to obtain a magnetic picture of the rock beneath the 
surface. 
 
Although fire suppression is not necessarily a big item in the north, our 
medium helicopters can be found from Ontario to Quebec to British 
Columbia, and in Oregon and Idaho in the summer helping to contain those 
blazes.  
 
It is the quality of our equipment and pilots, such as Lynn McKay and Jim 
Broadbent and a host of others, that win us these jobs. Of course, we would 
rather see the forest green and vibrant, as opposed to black and lifeless.  
 
By now you should have the feeling that there is a variety of work 
throughout the north that we believe can only be done with helicopters, but 
there is always something new. Just recently we moved a piece of Tundra 
rock, some hundred miles into Yellowknife for the Smithsonian in 
Washington. For those of you who will see that piece of rock, it is from the 
oldest rock in the world I am told, please remember it got to the Smithsonian 
because it started its journey slung beneath a Great Slave helicopter, piloted 
by John Buckland. 
 
Helicopters, I believe, have found their niche; hopefully airships will find their 
niche, too.  
 
Questions: 
 
Q: I understand, Tony, helicopters can do many different things, but cargo 
weight becomes a limiting constraint. What are the sorts of things that are 
just a little beyond helicopter range that something a bit larger, like an 
airship might be able to take on?   
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A: (Bembridge) A lot of that has been addressed in your previous session. 
Certainly heavy fuel movement is a possibility for airships. We are limited to 
barrels. Airships might be able to move tons of heavy equipment for the 
mining companies that we do not touch. Our limit is in the two to three ton 
ranges, certainly on the low side of the three-ton range.  
 
Q: What about in terms of distance? 
 
A: (Bembridge) Limited only by the size of the fuel tank, and in the 
helicopter, it is not large. So, depending on weight, a hundred or a hundred 
and fifty miles. 
 
Q: Your opening line, Tony, was that you did not see your airships as a 
threat to the helicopter business. 
 
A: (Bembridge) No. The operators that I have talked with, see airships as 
complementing what helicopters do and relieving the pressure on the 
environment that they believe is there with winter roads. There is always the 
danger of collapse of the ice. There is always the danger of a spill. Certainly 
the same thing would be there for an airship as well, but it may be much 
more controllable.  
 
Q: Could you please clarify a comment you made that the logistics for 
airships is similar to that needed for fixed wing, with the exception of mast, 
helium, etc. Was that the comparison that was being made? 
 
A: (Althoff) This was based on one flight, the 1958 operation for ONR [Office 
of Naval Research]. That operation seemed to show that the airplane and the 
airship could use the same facilities, but the airship’s requirements would 
have to include helium. Extra ground support personnel are very important, 
not only for the mooring mast, but for handling the lines to help manoeuvre 
the airship on the ground.  
 
Q: I recall some of the discussion last year that hydrogen got a bad rap from 
the Hindenburg, just like airships as a whole. In fact, the Hindenburg fire was 
caused by the dope on the bag and that normally in an accident or a burst 
bag or whatever, the hydrogen would just dissipate very quickly. Could you 
give us a little dissertation on the use of hydrogen as a fuel? Hydrogen, I 
understand is relatively easy to make, and you can even use it to fuel the 
engines when you are on route. I wonder if you can expand on the hydrogen 
alternative to helium. 
 
A: (Althoff) The thesis about the fabric on the Hindenburg is very compelling 
in my view, but it is not conclusive. Mr. Van Treuren would probably disagree 
with me and I think I will have him elaborate on the detailed answer to the 
hydrogen-versus-helium question. Helium is very expensive; it was a very 
significant part of the operational cost during the lighter-than-air program. 
But the Navy had given up hydrogen after a series of accidents, and from the 
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early 1920’s on, no hydrogen, because of the flammability issue. So, given 
its limitations, nonetheless, they decided to stay with helium.  
 
I do not know enough about hydrogen really to say that in fact it would be 
the better choice. Clearly, it is the lighter element; indeed, it is the lightest 
element known. So it would give any airship, arctic or tropical, additional lift 
per unit volume, which is an obvious advantage. However, the fire hazard is 
a clear and perhaps decisive disadvantage. I have heard a lot of talk about 
hydrogen, for example, for ground transportation. I also hear that the 
number of limitations is very severe and in fact this may be an unfeasible 
alternative.  
 
There are pros and cons with anything. With hydrogen, my view would be 
(speaking as a historian) that it is not worth the risk, and helium should 
remain the lift medium of choice. But in terms of helium versus hydrogen, I 
will let Mr. Van Treuren remark in more detail.  All right, he is deferring for 
the moment. But I am sure he will give you a very persuasive dissertation 
over coffee.  
 
Comment: We have had two recent direct exposures to helicopter costs. 
Three passengers with the pilot, cost seven hundred dollars an hour plus 
fuel, and that was south of the Arctic Circle. My other experience was a 
highly advanced medical support helicopter team with two pilots and IFR. 
This helicopter cost fourteen thousand dollars an hour.  
 
Q: As a helicopter pilot, having worked in the far north, doing everything 
from drill rig to air ambulance, I will concur with the gentleman from Hudson 
Bay, that airships will not compete with helicopters. Helicopters have a niche 
that really cannot be duplicated. They are, however, expensive. You usually 
have an hour of maintenance time for every three quarters of an hour of 
operational time.  
 
Q: Mr. Bembridge, do you find any arctic weather restrictions when it comes 
to helicopters?  Is there a portion of the year that you could not actually 
operate a helicopter? What would your actual restrictions be within the 
depths of the winter? Is there a portion of the year that you cannot operate?   
 
A: (Bembridge) My expertise is really in the newspaper business and things 
involving aspects of business, but I know that we do operate helicopters at 
minus forty. Once they get down to that temperature there are a number of 
problems, but it would be much more appropriate for someone with Arctic 
experience with helicopters to answer.  
 
Q: (Gray) Is there anyone here who could answer that question about the 
helicopters and extreme conditions?   
 
A: My name is John Smith, I am with Canadian Air Crane, and actually I am a 
heavy lift helicopter operator. The winter has not been a problem.  We did 
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some lifts up in La Ronge, in Saskatchewan, and our biggest problem was 
taking a helicopter from the wet West Coast. We hit Calgary at twenty below, 
as soon as we stopped everything froze up, so then it was to get the water 
out of the system. Once the water was taken out of the system we continued 
on to La Ronge and lifted at forty below with better lift than what we would 
have at sea level. So from that particular aspect it has not been a huge 
problem for us. As you get a little bit lower, mechanics could be a problem, 
like anything, when you are working with that much metal, but it has not 
been a problem. As to the cost for heavy lift, we do construction lifts at ten 
thousand, five hundred dollars an hour. The actual lift is usually not the 
problem; it is usually where you have to pay for us to come from. 
 
Q: One of the important points that Bill raised was the problem of 
experience, certainly of pilots in operations in the north. Short of pulling 
General Greenaway and Delton out of retirement to operate airships, we do 
not have anybody that has any experience. Is it possible that we can 
translate some of the other experience we have operating in the north 
(helicopters or airplanes or others) into the airship?  Or, and maybe this is 
something that is beyond your ability to answer, is the scope of operating an 
airship that much different in terms of pilotage, that we are just going to 
have to bare the brunt of some accidents and things that go wrong until we 
get that experience? 
 
A: (Althoff) I suspect the overlap is significant, that is, the operational 
experience of one platform is applicable to a large degree to a different kind 
of platform. But of course the peculiarities of lighter-than-air would have to 
be taken into consideration. I should note that the airship approached a 
revival in the United States military in the 1980’s, when many of the airship 
old-timers were still alive. And their advice—design-wise, engineering-wise, 
operationally— was sought and to a large extent ignored. They felt that their 
experience was indispensable to the engineering design team, let alone to 
any potential pilots for the platform. Most of those gentlemen are now gone, 
so I think (unfortunately) the operational experience vis-à-vis lighter-than-air 
specifically will have to be reinvented.  
 
There are reports, invaluable, indispensable reports, but that does not 
replace the man sitting in the left-hand seat who’s going to have to confront, 
again, an obviously very difficult terrain and, to some degree, re-learn those 
lessons of operating under snow and ice and poor visibility and rugged 
terrain. The operational experience overlap will be indispensable to any 
future lighter-than-air pilot that finds himself in a prototype and carrying a 
renaissance on his shoulders into the north. He is going to have to rely on his 
own competence and his own instincts as a pilot to shoulder that hopeful 
revival, in my estimate anyway, as a non-pilot.  
 
Q: (Brigadier General Keith Greenaway) One scenario that maybe worthwhile 
investigating is to do with the tourist trade. Every summer, we have 
numerous trips through the Canadian Archipelago by Russian icebreakers 
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that are modified to carry tourists. This costs about fifteen to sixteen 
thousand dollars per head. I am certain that an airship based in Resolute Bay 
could offer something very competitive to that, in the way of moving tourists 
around that short summer season. I have not heard anything, anyone 
investigate that at all.  
 
The Germans have experimented with flying tourists around the area with 
the new Zeppelin NT, which carries from a dozen people, and I understand it 
is quite a lucrative operation. Maybe there is a role in the north for an airship 
in the summer, operating through July, August, maybe September, which 
would be very competitive to these icebreakers which are horrendously 
expensive to operate.  
 
The second point is (and I will go back into my last incarnation with Indian 
and Northern Affairs) the building of the town of Nanasivik. There was quite a 
struggle that went on, whether they should build a town or not. The people 
who wanted towns at the pithead of the Polaris Mine won out and they built 
Nanasivik.  
 
When Polaris Mine closed, everything was mothballed; they moved out and 
relocated. At the time, we figured that within a radius of four hundred miles 
you should not build a town site. Use modern modes of transportation to 
move people in and out.  
 
The Government of Nunavut have on their hands, shortly, a town site of 
Nanasivik, two hundred and forty some buildings and large infrastructure, 
school sites, which would be abandoned. It will be the story again of what 
happened through Northern Ontario and other places with these ghost towns. 
I think it is time, with the improvement in transportation and the lower cost 
per mile—that we look at this business of improving the infrastructure and 
using the transportation system instead of building town sites that are going 
to be ghost towns in about twenty-five, thirty years.  
 
Althoff: Well, I have not included that mission in my list of possible 
applications. But the general’s a man of thousands of hours of Arctic flying 
experience. If he believes it is feasible, I believe it is feasible as well.  
 
Gray: Any other questions? 
 
Althoff: I would like to make one remark regarding Keith Greenaway. Given 
his unsurpassed Arctic experience, I made comments that perhaps we have 
only a three-to-five month operational daylight window in the North. Are dark 
seasons operations possible?  I do not know. I have only been up to the 
Arctic three times, each in the daylight period. But I would like General 
Greenaway to remark, sometime during the course of this symposium, on 
the possibilities of using lighter-than-air transport during the dark time. Is it 
in fact feasible? Is the operational window extendable?  I do not have an 
answer, but I suspect he might.   
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SESSION 2: SERVING FIRST NATIONS COMMUNITIES 
 
Moderator: Al Phillips 
  Professional Associate 

Transport Institute  
 

Patricia Bouchard - Regional Administrator, Asset Management  
Health Canada  

 
“Health Services Provider” 
 
Has anybody visited a doctor in the last two years?  Think about it, have 
you?  We are an average age group. We all know what Health Care is about. 
I am not here to talk about the Canada Health Act, I am not here to talk 
about Medicare, and it is a little different.  
 
Within the city limits, a local walk-in clinic 
is a few blocks away; the hospital is 
probably within a 20-minute drive. 
Emergency services and ambulances are 
available. So in that context think about 
Health Care in northern Manitoba. I recall 
one of the trips that I made where we were 
visiting nursing stations up in Little Grand 
Rapids. There was snow on the ground, but 
the lake had not frozen yet and we had to 
visit the nursing station. Imagine freezing cold, you are in a boat, the water 
is driving against your face, and you are going to a nursing station to see the 
nurse. You have to climb out of the boat onto the dock, walk all the way up 
the hill. This is how you access a northern “walk-in” clinic.  
 
As I was climbing onto a dock there was an elderly woman, she had to be 
about eighty-five. Her son was driving her in the boat, same conditions as I 
had gone through to get to see the nursing station. She had to climb up the 
dock and go all the way up to see the nurse.  
 
Those are the same conditions that we at Health Canada have to face with 
regards to shipping material. The mandate of Health Canada is to maintain 
and improve the health of all Canadians. Asset Management, the branch that 
I represent, serves all of the branches of Health Canada. It comprises 
Facilities Management, Material Management, Information Holdings, 
Administration, Safety, Security and Contingency Planning. We serve the 
provinces of Manitoba and Saskatchewan. 
 
The First Nations Inuit Health Branch has the greatest need for our services. 
Manitoba and Saskatchewan have two hundred and seventy-five custodial 
sites, in a total of one hundred and fifty-nine communities. These sites 
include nursing stations, heath centres, zone offices, and hospitals. A large 
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number of these facilities are in remote locations like Tadoule Lake and Lac 
Brochet. 
 
The vastness of the province and the remoteness of our locations affects the 
shipping material to these facilities. Our transportation needs relate to 
construction, renovation, re-fitting, and the supply of furniture, beds, 
dressers, washers, dryers, fuel for diesel generators, medical equipment, X-
ray machines, EKG's, examination tables, medical supplies, drugs, right down 
to the basics like food and water. The health of our clients is first and 
foremost. Thus come all the issues surrounding patient care, proper 
equipment, emergency situations, medivacs, and community evacuations in 
times of crisis. 
 
I want to give you an example of shipping up north. I am focusing on heavy 
equipment first, but the logistics are often as challenging for smaller 
equipment. Most of our shipments of heavy material are done in conjunction 
with winter roads. They work great when it is cold, but during mild winters, 
you might only have a two-week window of opportunity to get material in.  
 
Think about the logistics of purchasing an emergency 
vehicle and shipping it to Poplar River. The freight ferry 
runs only two times per month, except during the winter 
when freeze-up occurs. Now you finally get this 
emergency vehicle to Poplar River. It breaks down. It 
cannot be repaired on site and must be taken back to 
Selkirk. The reverse logistics have to be timed with the 
ferry that runs only once in a while, two times a month. 
While all this is happening, we still have patients who 
need emergency care back in the community and we 
are trying to get an X-ray machine delivered to Lac 
Brochet.  
 
The costs of shipping material are often much more than the value of the 
material we are shipping. Sometimes we have to link up with more than one 
mode of transportation in order to get our shipment to destination. Shipping 
to Asagamac for example, from Garden 
Hill, is one and a half hours one way by 
barge in good weather, (not snow). 
Someone is waiting for this equipment in 
order to offer medical care to a patient. If 
equipment breaks down at an X-ray lab in 
Winnipeg, it is fairly simple to get repaired. 
Think of the logistics surrounding getting 
the replacement parts and experts to repair 
equipment in places like Pukatawagan. In 
the meantime, a child comes in with a possibly broken leg. She looks pretty 
happy and her leg may not be broken, and we must wait until the shipment 
arrives to diagnose properly and offer proper care. 

 17



2003 Airships to the Arctic II Symposium 
   

One of the trickiest commodities, which needs a lot of coordination, is the 
shipping of diesel fuel to run the generators at the nursing stations. By the 
time the fuel reaches the nursing station, it will have been transferred five 
times.10  Again, we are at the mercy of weather, always waiting for winter 
roads. If the fuel does not arrive in time, the nursing station has no fuel to 
power the electrical generators. 
 
Medivacs offer unique challenges, even for one person. Think of a crisis, 
which may occur in a remote location. It could be a plane crash with injured 
passengers and no way to get in supplies. This actually happened in Little 
Grand Rapids. The military managed to parachute in supplies, but many were 
not compatible with our equipment. The limited staff was placed in an 
extremely stressful situation with no backup. Due to weather conditions 
additional staff could not be flown in to offer help. In this case, the 
community rallied together to help out in this situation. 
 
We also run into situations when we are constructing new facilities or 
renovating facilities. Not that long ago we were building a new nursing 
station in Garden Hill. You know what the logistics are around building your 
own houses. Now think about doing this way, way up north. The contractor 
was very familiar with winter roads and had planned the construction around 
this. Everything was supposed to run really smoothly. Unfortunately, the 
millwork for the cupboards was not ready for shipment at the time when the 
winter road was accessible. They had to fly in the cupboards later. This was a 
sixty-four thousand dollar change notice.  
 
The next speaker will be able to address these construction challenges 
further. I just wanted to give you an idea of a few of our logistics challenges. 
I could have gone on forever; it is unlimited.  
 
I would like to thank you for the opportunity to speak at this Symposium. It 
was an honour to have been asked. If anyone has questions afterwards or if 
you want clarification, I would be happy to help you. Thank you. 
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Bud Norris - Engineer, Principal and Co-Founder 
EXH Engineering Services Ltd. 

 
“What Services and at What Costs?” 
 
Good morning to everybody, fellow panellists, and especially to Dr. Prentice 
who asked me to be here. My interest in using airships to transport heavy 
loads goes back to the mid eighties. I made a mistake and ended up on the 
front page of our local Red Deer, Alberta newspaper, for trying to stir up 
interest in an alternative to moving mobile homes, which we were 
manufacturing at the time, into the Northwest Territories, without having to 
haul them up fifteen hundred miles of gravel road. Little did I realize then 
that I would be revisiting this topic twenty years later. 
 
My primary area of responsibility is in expanding our company's presence in 
Northern Alberta and the Northwest Territories. We have several civil 
engineering projects on the go: 
 

1. Municipal infrastructure development,  
2. Resources access and development,  
3. Bridge design and construction and  
4. Road access infrastructure for First Nation communities.  

 
Unlike Patricia's difficulty, only three First Nation communities in Alberta do 
not have year round access by road. This project will, if it ever goes, provide 
road access for two of them. But providing the physical linear access to 
remote communities is perhaps the least important infrastructure that they 
need, or in many cases, that they want. 
 
Throughout my talk, I use the words remote, Northern and First Nation, 
almost interchangeably, because they are very similar in their needs and in 
their cultures. 
 
I would like to focus on three specific areas today. The first is to identify the 
hurdles that your competitors face when delivering goods to these areas, 
particularly when it comes to lineal infrastructure roads and bridges. The 
second is a discussion of my perception of the local acceptance of southern 
interests, being involved in both remote and First Nation communities. As 
different as their backgrounds and cultures may be, there are some very 
strong similarities. The third real challenge is to contain my optimism and 
enthusiasm over the tremendous business opportunities that will be available 
as a result of the development of new airship technology. Although I am an 
engineer by training, I am an entrepreneur at heart.11  
 
Certainly the largest single Canadian project that could benefit would be the 
McKenzie Valley Pipeline. The volumes of construction related materials alone 

                                                 
11 I have started and been involved in many businesses over the last thirty years. 
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will make all entrepreneurs’ mouths water. There will also be massive spin 
offs that will provide transport opportunities for decades after the 
construction activities have tapered off. 
 
The first point is surely the most important. Airship manufacturers and 
operators that are poised to advance this industry need to compete with the 
existing methods of delivering goods to remote areas. As costly, time 
consuming and inefficient as winter roads are, the job is getting done. 
 
There are tables and charts illustrating the various advantages and 
disadvantages of the existing networks for the delivery of goods in Canada's 
north, but I would like to highlight just a few. By water, the unpredictable 
window due to seasonal fluctuations makes ship and barge delivery 
schedules unsure, and stockpiling a necessity.  
 
Indirect routing is more costly. The straightest line for delivery of many 
products is certainly not by sea. Service to seaports necessitates intermodal 
transfers at both ends. Their advantage is that large volume items and large 
quantities can be moved fairly inexpensively once they are on board.  
 
Conventional aircraft move relatively low volumes of most goods. Other than 
small consumables for local communities, air transport requires intermodal 
transfers, at the shipping end at least. There are services to most sites with 
only local infrastructure requirements, although some are extensive and 
expensive. 
 
Rail provides an important intermodal link within the existing delivery 
systems. However railways neither extend into the new resource areas, nor 
to the individual communities. Rail through Alberta ends at Hay River in the 
Northwest Territories, where goods are transferred to barges. They have low 
operating costs, again, once the product is on board. We need the ability to 
move large volume objects and large quantities. Roads and bridges are 
needed for intermodal facilities of overseas products, and indirect linkage for 
North America.  
 
Annual operating costs of roads are very high. In Alberta, to maintain a two-
lane highway it costs six thousand dollars per year. High environmental 
impact occurs both during construction and operating periods. Actual 
construction costs are very high.  
 
I will give you a few numbers for a project that we have been working on in 
Northern Alberta, which is a very easy build compared to the terrain further 
north. The length is sixty-one kilometres, or thirty-seven miles. It is going to 
cost about twelve million dollars. Three major bridges are required that will 
cost another five million dollars. Nine large culverts will cost another two 
million dollars. By the time I get paid and a few other miscellaneous costs, 
the bill increases another two million dollars. The total cost is twenty-one 
million dollars.  
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It costs half a million dollars a mile to build an all weather, two-lane gravel 
road. This could easily be double farther north into the Canadian Shield in 
what I would call a tough build.   
 
Two other factors come into play 
both of which end up costing 
money. The first is timing. This 
particular project has been active 
for at least fifteen years, and will 
not likely even be started for 
another two. The second is the 
ever-increasing demands of 
environmental legislation and 
regulations. The cost of the 
environmental assessment 
portion of our feasibility study 
was half of the bill. The 
environmental study was a two a
engineering construction feasibilit
environmental report did not identif
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The single biggest hurdle that everyone has to face, including the airship 
industry, is distance. A lot of logistical and environmental factors can be 
minimized, some can even be eliminated by using these new and wonderful 
machines, but it is still a long way between places. The map illustrates five 
hundred and forty miles. Many airships will be needed. 
 
My second point is that many First Nation residents want the creature 
comforts in their own living rooms; they also want things left just as they are 
outside. They want to drive their snow machines in town, they want to go to 
their favourite fishing spot and not have to get in line to launch their boat. 
They do not want the negative aspects of our Southern Canadian culture. 
They want an improved quality of life, but on their terms. Within their 
communities there is a lot of dissention on the question of roads.  
 
Other than resource harvesting and a bit of localized tourism, the 
opportunities for local wealth creation in the north are very limited. No 
wonder that when the rest of the country is benefiting so much from the 
resources in our northern friends backyards, they want a piece of it. So 
access control to resources becomes a low cost, highly effective and 
legitimate tool in generating job creation and equity opportunity. This is not 
quality opportunity, this is equity opportunity for economic growth within the 
community. These types of demands are being made and supported by the 
courts on traditionally used lands, as well as actual reserve sites. These 
“traditional lands” are significantly larger than the reserve sites. Access 
payments are typically made by the resource sector companies who reap the 
profits and pay royalty rewards to governments. The point is that both 
access and development are going to become more costly in the future, in 
my opinion, the very near future. So maybe the development of a viable 
airship product delivery service can delay or even replace the expansion of 
historic supply route methods. But, I caution those who want to harvest the 
cash, you had better be prepared to include the people of the North in your 
venture. 
 
The folks involved in the McKenzie Valley Pipeline are setting a good example 
of how to do that. As much as it may be even a costly portion of the 
operations of an airship, the ground support teams would provide, in some 
communities, a significant economic benefit to the community. So perhaps 
we do not want to do away with all of those people holding ropes. 
 
My last point is to support the enthusiasm that Barry and others have for the 
development of the technology and the industry by providing, I hope, some 
interesting economic information.  
 
I am going to go back to the McKenzie Valley Pipeline project for a minute, to 
quote some interesting logistics. Major material movements during the first 
summer for the following winter's construction is anticipated to be one 
quarter of a million tonnes, or two hundred and thirty barge loads. This 
material is going to be trucked, railed, barged, stock piled on a pre-prepared 
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site somewhere up the McKenzie 
River. Paid for, probably six months 
before, and then left sitting for six 
months until it can be used. There is 
something less than a three-month 
window of construction when the 
ground is frozen. During the first 
winter an additional one hundred 
thousand tonnes, or fifty-four 
hundred truckloads will be brought 
into place using winter roads and 
bridges. The results of those ice 
bridges can be like this unfortunate 
truck.  
 
Similar operations will follow the second year. There is already an anticipated 
bottleneck at Hay River, Northwest Territories, where peak offloading of 
twenty-four to forty-four rail cars will need to be transferred onto barges 
every day. Ongoing deliveries of shift crews and consumables are required, 
intermodal uses of various specialized land vehicles, helicopters and 
conventional aircraft. The total amount of supplies is estimated to be over six 
hundred thousand tonnes, most of it going to sites that are inaccessible by 
conventional means.  
 
So let's get going. The opportunities continue from there. Everyone knows of 
the tremendous wealth oil and gas have brought to the province of Alberta. 
Consider this: in the northern three degrees of latitude of Alberta, (from 
fifty-seven to sixty), 57,000 wells have been drilled. In the southern three 
degrees of latitude of the Northwest Territories, (from sixty to sixty-three), 
with approximately the same land area and in the same Western Canadian 
sedimentary basin that has generated our Alberta Arabs, there have been 
eight hundred.12 Wells mean money, and money should be a good enough 
reason for us to accelerate our efforts to bring this tremendous opportunity, 
both to Canada and, bite my tongue, to Manitoba. Barry, that one was for 
you. 
 
I hope you found this overview of interest and that you have lots of 
questions, and that you become enthused about the opportunities that are 
waiting the right group of people. This is an exciting opportunity for Canada, 
and for other northern frontiers.  
 
 
 

                                                 
12 The government of the Northwest Territories has this and more information on their website. See in 
particular the paper that was developed by Mr. Robert T. Marshall. It is available through the government 
website.  
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Questions: 
 
Q: My name is Billy Jack Grieves. I am a commercial pilot and entrepreneur 
in Northern Manitoba. I would like to tell you a story - Granville Lake is my 
mother's community. I consider Granville Lake to be the most isolated 
community in Northern Manitoba. There is no airport. My uncle was a mayor 
and he had a stroke and we could not get him out and he died. 
 
Another thing, the residents of Granville Lake have been relocated to Leaf 
Rapids due to the sewer contamination. The engineers did not realize that 
you cannot flow sewer in hard clay. So everyone's gone out of Granville Lake.  
 
Winter roads do increase social economic impact in our communities, even 
though they destroy virgin lands.  
 
There is a risk with the storage of petroleum in our communities. For 
example, in Oxford House we have one million litres of petroleum right in the 
middle of our reserve. What if that blows up one day?  How many people are 
we going to lose because we are storing petroleum for the summer?   
 
This whole concept of airships is maybe benefiting the First Nation's people. I 
am twenty-two years old, and hopefully by the time I am forty-two, I will be 
flying an airship.  
 
A: (Bouchard) You have highlighted more than adequately the challenges up 
north. There are thousands and thousands of examples. Every day 
someone's life is at hand, because we cannot either get them out, or we 
cannot get the help to them. The needs are definitely there. The answers are 
not easy because of all the logistical problems but we try to find solutions. 
Often, living in Winnipeg, we do not realize how difficult it is in the North. We 
take so much for granted down here. But I thank you for your example.  
 
A: (Norris) Good comment Billy Jack. Certainly my professional side agrees 
with you a hundred percent; we should have roads all over the place. But the 
answer is political. There just simply is not enough money made available. 
Perhaps there is not enough money. We should build the infrastructure that I 
believe is most needed in remote and First Nation communities, like hospitals 
and schools. If the airship industry can, which I believe it can, provide some 
of those solutions and get the quality of life infrastructure in place, then 
maybe there can be decisions made later as to whether it is good enough to 
take an airplane or an airship just to leave, to go away for a holiday. But I 
think that the money today could be better used on social infrastructure. I do 
spend time in First Nation's communities and although I do not usually utilize 
their health care facilities, I know that there is a great need for increase. But 
that is very much a political question. As an engineer, I will build anything 
you want.  
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Regarding your comment about fuel storages and the roads themselves 
impacting the environment, that is something that the airship industry has a 
fantastic capability to deal with. Those storage capacities can be reduced, as 
can the effect on the environment, both by roads, winter or otherwise. In 
some ways winters are perhaps even worse, because there are less 
standards. The cat skinner that first drove across that piece of land thirty 
years ago, that is the guy that decided where the road went. There may be 
Leopard Frogs under there for all we know or some other flora or fauna. So, 
those are very good points and things that this industry could help. 
 
Q: Do you have an approximate idea of your annual transportation budget 
for Northern re-supply infrastructure? 
 
A: (Pat Bouchard) No, because part of the costs are often hidden either 
through construction or day-to-day shipments. To put it all together, it has to 
be in the millions of dollars. When you are dealing with the Northern 
communities, it is hard to pinpoint those dollars. Again, we are at the mercy 
of the availability of trucks, boats, and planes. Sometimes we cannot even go 
for competition, because they are the only barge in the area that we can use.  
 
Q: The term First Nation is a wonderful term, but I am going to coin another 
term, it is called First Mover. First Mover meaning that, until someone first 
moves some cash to the airship development industry, we can talk about this 
until the cows come home and nothing will get done.  
 
A: (Norris) I agree with you, and out of respect for Dr. Prentice and my re-
introduction to this industry last year, when I met him at another conference 
I have refrained from pursuing this in Alberta. It appears to me to be a 
Manitoba initiative and, until he says, go do something over there, I would 
not do that. But, I think more on a philosophical level that one of the things 
that would help it happen, I do not know if there is any government 
economic development or, financial people here, but you need to loosen your 
purse strings. Even our friend Mr. Klein in Alberta, needs to recognize that 
there is a role for government in some places of our economy. This is an 
example where some, whether it be in form of equity or loan guarantees or 
whatever it might be, some creative thing, to help get such a significant 
change going. This is a new world.  
 
Q: A very large percentage of this country is covered in permafrost.  For 
building roads it is an issue. Have you had any experience with this type of 
soil structure or problem?   
 
A: My personal experience is very limited. We have people working for us 
that have worked in the Northwest Territories. Permafrost does require very 
unique construction methods. You just cannot start thawing it out; you need 
to maintain it. This is one reason why the construction process for the 
McKenzie Valley Pipeline can only take place in the wintertime. It is because 
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of the environmental risks and damage that would be done, and the inability 
to move where the permafrost would be at jeopardy.  
 
We have done quite a bit of work on muskeg, which is an unfrozen form in 
layman's terms. It is very, very difficult and very, very costly. We spent 
three months working for an oil firm to build a road into a well site. Our crew 
was in front of the construction process with the muskeg probe. You pound it 
so many times until it stops. Then you know roughly what the load bearing 
capacity is, and how much of that will be displaced when you load. How wide 
you make the pad is always a question. Alternatively, you push through the 
muskeg and break through to what you hope is load bearing ground and just 
allow the muskeg to flow out. Those who have worked in the north where 
there is muskeg have seen trees tipped out into the road. What happens is 
you squeeze the muskeg out and the trees tip away. This is how fluid it is 
under there.  
 
I talked earlier about doubling the cost of construction getting into the north. 
It is easily doubled. Instead of half a million dollars a mile, it could be easily 
a million dollars a mile. And Billy Jack, that is where I go back to: “Is it really 
worth putting a million dollars a mile into the ground, when you could build a 
pretty substantial health station or school or something else, if we could just 
get the building products in there economically?” 
 
Q: Five million dollars a year is spent on winter roads by the province, and 
that is an ongoing operating cost. There are costs that are being experienced 
by Health Canada. Have we got an inventory of the cost of servicing Northern 
Manitoba or Northern Canada?  What is the cost of opportunity and what is 
the cost of delivering those opportunities?  Without information, it is going to 
be a tough sell, whether it is the government, or the private sector.  
 
A: (Bouchard) Actually I am only presenting one portion of some of the costs 
of serving First Nations. There is everything associated with Indian and 
Northern Affairs, and other communities, which are not served by First 
Nations, that no one has spoken about. There needs to be a dialogue 
amongst the various partners in order to see if there is a way of maximizing 
the dollars to make sure that we are aiming towards the same goals. We are 
all doing our own thing. But you bring a different perspective on it. At some 
point there has to be a pooling of resources in order to make it more cost 
effective. 
 
A: (Norris) The last question was dead on the money. It has to be an 
economic model - it has to work. One way perhaps of making that work is 
within the University of Manitoba's Transport Institute, receiving specific 
funding and specific direction, and perhaps this is the meeting, where 
everybody pulls out the chequebook and says, you know what, we need two 
hundred thousand dollars. We need a million dollars. We need, whatever it is, 
to assign a project manager to make this happen.  
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We put a man on the moon; it is just money. But you have to get over the 
political hurdles, and to do that you have to make an economical model 
work. If you can prove that it is beneficial, someone will beat a path to your 
door. This is what free enterprise is all about, but somewhere along the line 
the risk takers up front have to deal with the economics. There certainly are 
precedents where governments have stepped in and made, accommodation if 
you like, for the acceptance that traditional costs are offset. The bridge to 
Prince Edward Island is a good example. The Concessionaire of the private 
bridge receives the equivalent cost of running that ferry for a fixed number of 
years. So there is a built in cash flow for the group of entrepreneurs that put 
that package together. They know going in that they are getting twenty-five 
million a year, or something like that, right off the bat. Certainly part of that 
economic model could be used for this industry. An airship could save “x” 
dollars for the Government of Manitoba, the Government of Northwest 
Territories and the Federal Government. All those people should be brought 
to the table in an effort to help facilitate this and to look on it as an 
investment in the future. Why not put back the money they would be saving 
and support the concept?  It has been done before and I believe it could and 
should be done in this case. 
 
Q: My name is Mary Richard and I live here in Winnipeg. I am not an 
engineer or anything like that, but I have been interested in this. This kind of 
dialogue should be dealt with in the First Nation's community, so that they 
can invest their money in an opportunity like this. I have been working here 
in the city for over thirty years and I have chaired the redevelopment of 
North Main. We organized a meeting with the thirty top developers of 
Winnipeg. They said, unless the Federal, Provincial and Civic Government 
were prepared to put money into the redevelopment of North Main, we are 
not going to put any money into it. So I came back to the aboriginal 
community and said, if that kind of development is going to take place with 
our money, as taxpayers, why not do it ourselves.  
 
I would say to the First Nation's people, this is an opportunity that they 
should do themselves. If the rest of you do not want to take the first step 
and you are prepared to take government money, the First Nation's people 
should be the people to ask for the money to get this thing off the ground. I 
really believe that if we are going to make this thing happen, we should at 
least have the commitment to sit together when this is over and design a 
plan of action that will enable us to find the money and the resources to 
make this happen. It is going to be eighty-five percent people power and 
fifteen percent money. When the people are ready to make this thing 
happen, the money will flow. 
 
Q: I am Jim Stevens, Government of Nunavut. I want to provide some 
supplemental comments to what Bud has suggested about the quality of life. 
From a Government of Nunavut perspective, roads do improve quality of life, 
especially within a threshold of about a hundred and fifty kilometres. In fact 
when we are looking at strategic planning of roads, community access roads 
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and that, we are using this hundred and fifty kilometre threshold. Why?  
Typically most of our travel in the winter or in the summer where ATV's can 
travel, it is about that length. We found that there are a lot of opportunities 
on the land for fishing, hunting, and other land activities. For instance, the 
elders cannot get onto the land unless it is via road access, and there are a 
lot of quality of life benefits that you get through roads.  
 
Roads actually militate against some environmental impacts. From the air 
you see wide swathes of ATV trails going out from the communities. Roads 
actually concentrate that travel into a narrower corridor. So there is an 
environmental benefit.  
 
On road construction costs, a recent costing for the Bathurst Inlet Road and 
Port is about five hundred thousand dollars a kilometre, and that is based on 
new construction techniques. Recently, the Province of Manitoba, and our 
Inuit partners, KIA, announced a Nunavut to Manitoba road study. One of the 
elements of that study will be the design of the road. Do we need a two lane 
cross section in the far reaches of that potential network?  Could we go with 
a one-lane roadway with traffic operational strategies?   
 
On quality of life, I guess it is the freedom to leave the community or do 
what you want at any given time. I have lived in many northern communities 
that do not have roads. When the winter road was brought in, there was a 
sigh of relief throughout the community, because they could go down to 
Norman Wells for the bingo or other activities. This is just an example of 
where quality of life is improved.  
 
A: (Norris) I agree with the comments. What I was presenting was one side 
of a philosophical argument. There are those that would argue whether going 
to bingo is an improved quality of life. To follow up on something that Mary 
said, and to encourage this entrepreneurship, I am aware of one First Nation 
organization that not only has several hundred millions of dollars, but they 
have invested in transportation companies, global home manufacturing 
facilities in Southern Canada, and many other ventures. Now perhaps, none 
of these investments would have the risk attached to it that this might. But 
the money is available within the First Nation's community. If they took up 
this flag, I am sure they would also get support from other levels of 
government as well, on a cost shared program.  
 
Comment: It is pretty common to have projects with a chicken and egg 
problem. What comes first, the sales or the research and development?  
What I have learned in my entrepreneuring is to go to the people who are 
going to benefit most from the product to get your cash and if they cannot 
supply the cash then get a contract from them and then go to an investor. 
And those seem to be good logical steps that might be worthwhile. 
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LUNCH KEYNOTE SPEAKER: THE HONOURABLE SCOTT SMITH 
Minister of Transportation & Government Services  
 
It is a pleasure to be here at the second Airships to the Arctic Symposium. 
The first year was excellent and I understand this year is even better.  
 
This is my second term in the Doer Government. It is a pleasure to be here 
on behalf of my department, Transportation and Government Service, and on 
behalf of Premier Gary Doer, who would have liked to be here with us today.  
 
The Symposium last year and again this year, involves people with a lot of 
different backgrounds and from different areas. One thing that I find and 
really enjoy is the diversity of people and the visionary aspect that we have 
regarding the airships and this conference. It is interesting to note, as we 
chatted around the table and met a few new folks that, it is basically, a good 
concept, a good idea. We are not there yet. How do we get there? How do 
we afford to do it?  The potential is certainly there.  
 
I had the opportunity to speak to students at a number of high schools in 
rural Manitoba. When you speak to adults about airships, everybody 
remembers the Hindenburg, and it comes back, ingrained in people’s 
memories, how airships can blow up and fall to the ground and burn. This 
has been ingrained by that thirty-second piece of newscast a number of 
years ago. With the overabundance of fixed wing aircraft after the Second 
World War, people have never really looked seriously at this concept. But 
high school students are looking a little past of what has been done for the 
past 75 years. They are looking at what we can do going ahead. This 
conference is an excellent start on the consideration of what is possible.  
 
Different people have different needs and wants. Certainly the military, police 
and law enforcement officials are represented here today. We can all envision 
what that possibility is. We have seen blimps and airships for a number of 
years, filming sporting events. But the real potential is when you consider 
some of the remote northern communities that are paying twelve and 
fourteen dollars for a two-litre carton of milk. The possibility of social and 
economic impact of airships is really important.  
 
Mr. Bob Brennan, the CEO, Manitoba Hydro is more than interested in how 
he might be able to reduce costs in his different areas. Other CEOs, at every 
table are looking at the economic benefits that might be possible. On the 
government side, it is up to all of us, to look at what the social aspects might 
be and the possibility of this industry.  
 
In a province of 1.1 million people, the dollars that we expend are pretty 
relevant. We have twenty-two rural and northern airports in Manitoba, and 
we can use more. But maybe a number of communities do not need airports, 
if you could enhance service by airship transport. So the question comes to 
mind whether amortizing an airship over twenty-five years would be feasible 
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by not building those airports. Just from the government alone, what would 
we save? What would it add in value, to have people able to have the proper 
nutrition with foods flown in; and, the cost that we would save on health 
care?   
 
This mode of transport is efficient, and respectful of our ecology. Manitoba 
has embraced the Kyoto Agreement. We have had a number of leaders in 
Manitoba, such as our former Premier Ed Schreyer, the Hon. Lloyd Axworthy 
and many other visionaries telling us we have to change. We have to look at 
new ways; we have to look at new forms of transport, quite frankly, before it 
is too late. We have friends here from Nunavut and northern communities, 
where you have seen changes. The birthing dens for polar bears have 
normally been able to withstand the summers. Now the permafrost is 
starting to cave in, and kill the young bears. It is only a slight percentage 
change in temperature, but you know, we have done that in the last forty 
years.  
 
Conferences like this are certainly valuable. It is up to the people in this 
room to come back with solutions. Why do you not lead on this?  Why do you 
not jump into it, and look at it in a partnership?  We saw it last year. I know 
Barry; we had a great conference and kudos to you folks by the way, 
certainly for bringing people in from all over the world and for bringing 
forward ideas to move ahead.  
 
Last year was a start and this year more people are really looking at how we 
get this off the ground. How can we do this?  What can we do for a test 
project?  How can we all get involved in doing that, whether it is tourism, 
whether it is using airships for a purpose of police protection or military, or 
whatever? How can we get that model up off the ground and working here in 
Manitoba? 
 
We have an aviation industry that we are very proud of in Manitoba. It has 
been a leader for a number of years. We have the resources; we have the 
human capital in Manitoba to be leaders on it. The will is with the 
government for some partnerships to look at a test model in Manitoba. It is 
imperative that we get those test models off the ground, and actually see 
airships in our skies above Winnipeg, and around Manitoba.  
 
Mayor Michael Spence from Churchill, I believe is more than interested in 
airships. He has talked about the impacts on one of the most beautiful parts 
of Canada. Certainly in Northern Manitoba, where we are getting a lot of 
tourists, the impact on the wildlife is becoming apparent. Mayor Spence is 
looking at what he can do with Barry to bring an airship into Churchill.   
 
The sessions that you had this morning dealt with a lot of important issues. 
Certainly last night was a good start for people that had the opportunity to 
attend. Moving ahead is really the answer. This afternoon you will have more 
discussions regarding the potential and possibility of the airship industry. 
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Tonight you will have the pleasure and the opportunity to listen to the Rt. 
Hon. Ed Schreyer present his views on the airships for the Arctic.  
 
I see this as an emerging industry. The new composite materials, the ability 
to transport large volumes and heavy lifts, and the economic common sense 
that it makes in a lot of areas, is certainly there.  
 
I see a few people that I had a chance to chat with last year, and I know 
they have contacted our department and met with our officials. We have a 
government and a Premier that are very interested in changing the way we 
do things in Manitoba, in a sustainable way. You have business and 
enterprise in this room that can make this happen. So I challenge people 
when they leave here, not to go home and forget about it. I challenge you to 
contact the people sitting at your table within a month and ask if they have 
any ideas or progress.  
 
I would like to congratulate Dr. Prentice and the folks that are responsible for 
putting this Symposium together. I would like to congratulate you, for 
traveling from outside of Manitoba and taking the time to come and lend 
your expertise. We can have a sustainable future. This is a good start and a 
good way to do it.  
 
So I wish you well, it is a pleasure to be here. I look forward to having a chat 
with some of the folks that I met last year and speaking more at length on 
some ideas that I have. Good luck, have fun.  
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SESSION 3: CLIMATE CHANGE & ENVIRONMENTAL PROTECTION  
   
Moderator: Mr. Bob Brennan 

CEO 
Manitoba Hydro  

 
Dr. Danny Blair - Chair, Department of Geography 

Associate Professor, University of Winnipeg 
 
“Evidence of Climate Change” 
 
It is a pleasure to be here, and I want to thank Barry Prentice for inviting me 
to participate in this very interesting Symposium. My task is to discuss the 
evidence of climate change. I will do that in the context of showing what has 
happened, and also, just as importantly, perhaps more importantly, to 
discuss what is likely to happen over the next decades and beyond, as an 
appropriate lead into what Don is going to talk about next.  
 
I cannot imagine that very many people are not convinced that the global 
climate has changed substantially over the last hundred and fifty years or so. 
This graph often shows up in media reports and scientific journals. The 
Intergovernmental Panel on Climate Change (IPCC) graph shows the climate 

history of the 
globe.  
 
When you plot the 
global climate as 
one temperature, 
it represents an 
enormous amount 
of averaging. We 
are taking all the 

best 
meteorological 

records, and 
cleaning them for 

any disparities that might be present because of observation practices and 
such.  
 
When we take all those observations based upon thermometers, (the good 
ones go back to about 1860), and plot them on the graph, we see that global 
average temperature has increased by about .6 degrees Celsius over the last 
hundred and fifty years or so. To a lot of people, this does not sound like 
much change, and of course numerically it is not, but it really is a substantial 
amount of change. To put this in context, the last glaciation, about fifteen 
thousand years ago or so, was associated with only a 5 degree Celsius 
difference from what the global temperature is right now. Relatively small 
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changes in the global average temperature have had profound effects on the 
environment around the globe, including this part of the world, of course.  
 
Another often shown graph is from Mann et al. (1999), who used tree rings 

principally, to reconstruct 
the temperatures of the 
Northern Hemispheres, 
specifically a region from 
which they had a lot of 
good data. It shows the 
average temperature, 
capturing a lot of 
variation. The farther 
back we go, the more 
the variation, because of 
data quality. Over the 
last one thousand years 
the average global 
temperature decreased 
for most of the period, 

and then suddenly increased during the last few decades. Average global 
temperature has shot up to values that we have not seen for a very long 
period of time.  
 
We have a variety of fascinating means in science by which we reconstruct 
the climate of the past. In Winnipeg, we have some of the best historical 
records anywhere, just a few blocks from here, at the Hudson Bay Company 
Archives. The long record of what the fur trade industry saw in Central North 
America represents a lot of environmental information. We can learn from 
that, and we have.  
 
I want to give you a little bit of a science lesson, so bear with me. I want to 
explain how we know what the climate was like in the past, and in particular, 
how we know that changes to carbon dioxide in the atmosphere are likely to 
produce substantially warmer temperatures for the globe in the future.  
 
The science lesson is on the use of isotopes. Isotopes have helped 
enormously in figuring out what has happened in the past. So let’s take a trip 
to the Vostok, Antarctica station from which a very good record of old ice has 
been extracted. The geophysicist in that project bored down into the glacial 
ice sheet four kilometres deep, and extracted a core. This tube of ice was 
taken back to the lab and sliced up. Found inside of it, including particulates 
from volcanoes, were the gasses that were trapped in the snow when it fell a 
very long time ago.  
 
Isotopic glacials are fascinating. The oxygen floating around in this room is 
principally made up of atoms that have eight protons and eight neutrons. It 
is also circled by, or that is the way we visualize it, orbited by, electrons. 
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Eight protons and eight 
neutrons in a nucleus are called 
oxygen 16. There are also other 
kinds of oxygen floating in this 
room. For example, we can add 
two neutrons to that nucleus 
and make it oxygen 18, which is 
a little bit heavier. It is still 
oxygen, from a chemical point 
of view. It is the electrons that 
determine what kind of bonding 
characteristics it has with other 
atoms.  
 
There is also the principal atom of hydrogen in this room. Hydrogen in this 
room has one proton, no neutrons and an electron. If we add a neutron it is 
still hydrogen. It is just a lot heavier than the normal, or the more abundant 
kind of, hydrogen. We call this deuterium.  
 
So water, which the ice core from Antarctica is made up of, has a variety of 
kinds of water in it. Some of it has two of the light hydrogens and oxygen 16, 
that is the most abundant. Some of it has two normal hydrogen and one 
heavy oxygen and some of it has one light hydrogen, one heavy hydrogen 
and one light oxygen. The point is that they are different, as they call them 
flavours of, or species of water.  
 
The water that falls out of the sky, whether it is here or in Antarctica, is very 
much affected by the temperature within the cloud that produced the 
precipitation. In general, the precipitation (water) that falls in the 
summertime is heavier. The basic principal behind this is that, even the 
heavy water molecules, the ones that have the oxygen 18, or the deuterium; 
even those heavy water species can be liberated quite effectively when it is 
hot outside. They can be evaporated from the lakes and the streams and the 
oceans, and transpired out of plants. There is more of the heavy water in 
circulation when the temperatures are high, and therefore, more of heavy 
precipitation can fall out of the sky under those kinds of conditions. The 
water that falls out of the sky, whether the precipitation is snow or rain, 
tends to be heavier when it is warm outside, in a relative sense. Not 
surprisingly then, the opposite is that winter precipitation, or cold 
temperature, or colder than normal temperature situations, produce ‘lighter’ 
water.  
 
A couple of years ago, we obtained a mass spectrometer thanks to Western 
Economic Diversification. It changed our lives. This instrument, which costs 
two hundred thousand dollars, allows us to figure out how much of the heavy 
oxygen and how much of the light oxygen, or how much of the heavy 
hydrogen, and how much of the light hydrogen, is in the water that we pass 
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through the analyser. This allows us to reconstruct the temperatures of the 
environment from which that water, or in which that water fell. 
 
A strong relationship exists between temperature and the isotopic 
composition of precipitation with respect to oxygen and hydrogen. If you 
collect water at precipitation stations around the world, and record the 
temperatures in that environment, a relationship emerges such as the graph 
Delta 18. This is how much heavier or lighter than normal water is, with 
respect to oxygen 18.  
 
They plot on a straight line. This is not a smooth line, that is an actual line, 
that all the dots, all the records showing that the relationship between mean 
annual temperature in Winnipeg, or Gimli, or Victoria or Timbuktu, or 
wherever you might collect the precipitation, it falls on that straight line. 
Therefore, we have an enormously valuable tool to reconstruct what the 
temperature was in the past, based on the isotopic composition in those ice 
cores.  
 
The isotopic composition translated into temperature, shows that the 
temperature in Antarctica, which is highly correlated with the global 
temperature has gone up and down, up and down over the last four hundred 
and twenty thousand years ago.  
 
Now we come to the climate change connection. This is a graph of the carbon 
dioxide concentration in that same ice, and as you can see, they are 
exceptionally correlated. When the carbon dioxide in the atmosphere is high, 
the global temperature is high. When the carbon dioxide concentration is low, 
the global temperature is low. There are all kinds of details that I am 
glossing over here, but the physics suggest that when you add large amounts 
of carbon dioxide to the atmosphere, eventually you should expect the global 
temperature to rise. Similarly, if you extract large amounts of carbon dioxide 
and greenhouse gas (methane and nitric oxide) composition from the 
atmosphere, you should expect the temperature to go down. Really good 
evidence that what we are doing to the atmosphere right now, should result 
in a global warming.  
 
It is not proof by itself, 
but it is a pretty good 
clue to what we should 
expect. And indeed it 
has been. The graph 
shows the average 
temperature of the 
globe since 1880. It is 
certainly not linear; 
you cannot expect a 
system as dynamic and 
as complex as the 
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global climate to produce a linear trend in temperature. It is going to go up 
and down, depending upon El Nino, volcanoes, ocean circulations and carbon 
sinks, heat sinks and solar variations. Many things affect the global 
temperature, but greenhouse gas composition of the atmosphere is really 
important. Indeed, 2002 was the second warmest year on record, and that is 
important to keep in mind. Our instrumental record only goes back for two 
hundred years at most. But we have all this other evidence that shows that 
1998 was the warmest year in the last thousand years, 2002 was the second 
warmest year, and it is expected that 2003 is likely to be the second or third 
warmest year on record. There is no sign that this is going away anytime 
soon, in particular, because carbon dioxide is going up and up and up.  
 
The so-called Keeling Curve, shows the change in carbon dioxide 
concentration of the atmosphere, as represented by Mauna Loa, which is 
exceptionally correlated with carbon dioxide no matter where you are around 
the world. Carbon dioxide 
concentration is going up and 
up and up. Right now it is 
about three hundred and 
seventy parts per million, 
which is substantially higher 
than it was, just a hundred a 
fifty years ago or so; or 
certainly about two hundred 
years ago at the beginning of 
the Industrial Revolution. It 
has increased by about 33 
percent in that period. The 
principal source of this carbon 
dioxide, of course, is us. 
Those of us who drive cars, 
operate furnaces and so forth. 
Those of us who are addicted to fossil fuel are enhancing the greenhouse 
effect. I am not going to talk about the greenhouse effect here, but, of 
course what this is doing is enhancing the already normal greenhouse effect. 
It is making the atmosphere more opaque, with respect to terrestrial 
radiation. The atmosphere traps more energy in the climate system and 
makes the earth warmer.   
 
So I want to address now what has happened in Manitoba, and what is likely 
to happen in Manitoba, that is indicative of what’s likely going to happen over 
a broad region of North America, especially the far north, of which we are 
concerned about at this symposium.  
 

 36



2003 Airships to the Arctic II Symposium 
   

I am going to defer to a study that I did with Jeff Turner, (principally it was 
his work).13  We took the really good climate record that has been cleansed. 
The people who analysed this data set, eliminated all the peculiarities. Those 
weather stations where the temperature record is suspect, because they 
moved the station, or somebody was measuring it differently in one period 
than another period, were removed. The remaining stations have a very 
reliable record of temperatures. We took records of varying lengths. For 
example, for Birtle, it is 1904 to 2000; at the Brandon Airport it is 1941 to 
2001. Churchill’s goes back to 1929 (thankfully), Brochet goes back to 1948, 
and so forth. We broke it down into annual, winter, spring, summer and fall, 
and used some statistical techniques to determine whether there is a trend.  
 
We are also interested in total precipitation. All the rain, snow, hail, or 
whatever that has fallen from the sky. The annual total precipitation has 
been increasing over the period of record for precipitation, back to 1932 at 
Churchill. Winter precipitation has gone up, but then the spring and the 
summer do not come out as positive or negative. The fall has gone up as 
well. Precipitation is much more variable than temperature. It is also much 
more complicated. Precipitation is not perfectly related to temperature. It is 
not terribly related to temperature. It is more related to pressure systems 
and the availability of moisture, but also temperature. Winter precipitation 
has been going up at a fair number of stations for the period of record. 
Snowfall records indicate a decreasing trend. This is not surprising, given 
that the winter temperatures have been getting warmer.  
 
The signal, with respect to temperature, is much stronger and convincing. 
With respect to mean temperature at Churchill Airport, for the period of 
record, 1929 to 2000, the regression line fitted to that data indicates a trend 
of two degrees Celsius, if extended over a century. That is a lot over a 
century, and in fact it’s a lot over the period back to 1929. At Brochet, the 
estimated change is 5.3 degrees. It has a steeper trend. I have to 
acknowledge that there is a lot of variation within that trend, but it comes 
out as statistically significant.  
 
The fall does not come out to be significant in any of those stations. The 
summer values are not very great. The springs are pretty high. The winters, 
some of them are quite high. There is a trend in the data of the past century 
to show that Manitoba, including Northern Manitoba, is getting warmer.  
 
In order to project what is going to happen in the next century, or portions of 
that century, we need to turn to general circulation models. I am not a 
modeler, so I am extracting this information from the web.14 The models are 
actually four-dimensional. They try to simulate in a numerical format, how 

                                                 
13 Jeff Turner, just up until recently was one of the Policy Analysts at Manitoba Climate Change Branch. He 
has moved off to Sri Lanka for the next couple of years.  
14 If you have access to the Internet you can get all the data from the climate models on your desktop. 
You have to have a big hard disk, but all the data that are produced by these models, for most of the 
models, is available over the web.  
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the climate is likely to change as we add greenhouse gases. As we increase 
the amount of carbon dioxide over the future, it shows what is likely to 
happen to the temperature, the precipitation, the wind, the snow, etc.   
 
The background for these models is the IPCC’s CO2 scenarios. The IPCC got 
together experts to consider how the global community is likely to change 
socio-economically, environmentally, and geo-physically over the next 
decades and beyond. They plug in projections of how much carbon dioxide 
we, as the human race, and the geophysical realm, is likely to put into the 
atmosphere. Those values try to predict what the temperature’s going to be 
like in the future.  
 
The SRES scenarios (the Special Report on Emission Scenarios), essentially 
break down the future into categories: the global community takes carbon 
dioxide emissions seriously, it becomes greener; or business as usual, we 
just do what we want with respect to carbon dioxide emissions and fossil fuel 
burning; or we do it globally or we do it regionally, we cooperate or we do 
not cooperate. We help China; we do not help China, change their ways; or 
we change our ways, and we do not change our ways and so forth. These are 
storylines if you will, and they are translated into carbon dioxide emissions, 
greenhouse gas emissions.  
 
Over the last six months or so, the scenarios have actually become quite 
controversial. A couple of economists said that we calculated the global 
development over the next decades incorrectly. They claim the way in which 
the global socio-economic community is likely to change, and the population 
is likely to grow, was misrepresented in the scenarios. I am not convinced, 
but it is a nagging thing going on right now in these climate model scenarios.  
 
The people who are sceptical about these model projections typically bring up 
things like the climate is just so complex, how can you possibly represent it 
numerically?  It is difficult, but it is done. A lot of brainpower is put into these 
things.  
 
It is remarkable what can be done. When you look at what the models say 
should have happened already, it really fits quite well. You are not going to 
be able to predict what the temperature is in 2004. This is not a weather 
model; it is meant to project what the average temperature of the globe is 
going to be like in eras (in typically thirty-year periods). It has done a pretty 
good job of back projecting what happened in the past, and therefore we 
should have some confidence in what is likely to happen in the future.  
 
People who look at these things critically, point out solar variability could be 
playing a role in determining how the climate has changed. This has been 
taken into account and it is generally accepted, not universally, but it is 
generally accepted that solar variability does not play much role in explaining 
the warming that we have seen over the last hundred years or so and 
especially the last forty years.  
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We have already taken into account that many weather stations, especially in 
the developed part of the world, have been surrounded by suburbia and 
airports. We realize that and we can filter that noise out, the urban heat 
island effect, of which we have a substantial one in Winnipeg, has been taken 
into account. Those data sets have either been chucked out, or altered to 
more reflect what’s happening in the rural communities. The models are 
imperfect, but they are absolutely essential. How else are we going to figure 
out what’s going to happen in the future?  We should expect it to get warmer 
throughout this century. How much warmer?  
 
The IPCC’s third report came out based upon their assessment of the models, 
and that is all they do. They do not model themselves. They collect the 
model information and the science that is out there and they summarize it 
for the world. The model projections are showing that a current 
understanding of the climate system, and the way that carbon dioxide 
emissions are likely to go, based upon the various scenarios, is that by the 
end of this century we are looking at, at least for the globe, about 1.4 
degrees Celsius warming, or perhaps as much as 5.8. It is unlikely that it is 
going to be as low as 1.4, it is unlikely that is it is going to be as high as 5.8, 
that is the way statistics works. Somewhere in the middle, even if it is 2, that 
is a lot of warming over a hundred years, especially in the context of long 
term changes that the world has seen over the last hundreds of thousands of 
years. It is a remarkable change no matter what context you put it in. 
 
To make a long story short, we have warmed. It is going to get warmer, 
especially in the winter, and of course this is going to have consequences, 
some good, some bad. Transportation is going to change in a very significant 
way, especially as Don is going to talk to you on winter precipitation, and 
winter-based transportation. 
 
So my message, and the message of the Global Climate community in 
general, is that climate change has happened.  It is coming and we need to, 
more and more, talk about being prepared for it. We are not going to 
mitigate it. Kyoto or not, climate change is coming, and big climate change. 
Unless something really goes strange, unless there is something that we 
completely do not understand or have a sense of about how the climate 
system works, and that is unlikely.  
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Don Kuryk - Manager, Technical Services 
Manitoba Department of Transportation & Government 
Services 

 
“Seasonal Transportation to Remote Communities - What If?” 
 
Seasonal transportation to remote 
communities and the what if - 
what if we cannot use the winter 
road operations, as we know?   
 
The history of the winter roads 
 
The origins of winter roads are 
linked to a gentleman by the name 
of Svein Sigfusson. He was 
involved in building winter roads in 
the area, from 1940 to 1970’s. To 
this day, in the modern 
technology, I still refer to his book 
and the maps that he has put 
forward for future development.  
 
The winter roads of today 
 
We build approximately twenty-
three hundred kilometres of winter 
road on a yearly basis. Enough 
winter road to stretch from 
Winnipeg to Vancouver and then 
back some, only for it to melt and 
then redo it again the following 
year. The connections serve 
twenty-eight remote communities 
throughout Manitoba, both the 
North and Central and Eastern 
part of Manitoba. On the map, the 
red lines are the winter roads going to the very northwest corner (of the 
province) connecting the communities. The red lines are where the existing 
winter roads are, the blue are where we are either working or we have 
redesigned new winter roads to move from existing locations. The green lines 
are proposed roads.  
 
The intention of the department is to move off the lakes. We want to get 
ourselves, so that we are all land-based, potentially into an area where we 
can build all weather roads.  
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The winter roads are used for a number of reasons, but primarily to supply 
the aboriginal communities with their goods, food, fuel, and other essentials.  
The population in those communities is approximately thirty thousand 
people, and it is expected to double in approximately twenty years. Given the 
difficulty in building winter roads now, and the climate change projected in 
the future, are we able to sustain a system that will supply sixty thousand 
people plus? Not convincing, to say the least. 
 
At lunchtime I was sitting with a friend of mine from the Island Lake Tribal 
Counsel, Jonathan Flett who has lived up there his whole life. I simply asked 
him a question, Jonathan, have you seen a difference?  And he said, yes. He 
explained some differences in ice, ice textures and different things that are 
not totally calculated, but visually as what he sees.  
 

Winter Roads East of Lake Winnipeg
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This graph 
illustrates some of 
the problems. On 
the left hand side 
is the days the 
winter road was 
open on the East 
side of Lake 
Winnipeg. On the 
bottom of the 
graph are the 
years, starting 
from 1991 and 
through last year. 
If I would have 
taken 1996/97, 
and gone 
backwards towards 1980, we would have probably seen a graph that said the 
winter roads were open basically some fifty odd days per year. In the last six 
or seven years, the roads have become less reliable. In 2002/03, the ice 
road connecting the communities of Wasagamack, St. Theresa and Garden 
Hill, was only open for maybe a dozen days. 
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Another chart we put 
together shows the 
good and the bad. 
The good being the 
red line, or 
accumulated 
temperatures for the 
year of 2000-2001, 
the blue showing the 
year of 1997/98. In 
1997/98, we did not 
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have winter roads connecting to all of our remote communities, including the 
East side of Lake Winnipeg and the Northwest corner of the province.  
 
This is a diagram 
showing what we 
call a good winter 
road. We have to 
build them 
approximately 60 
meters wide or 
some 200 feet wide, 
with banks on either 
side. We induce the 
ice, initially by driving light vehicles, such as snowmobiles onto the lakes. 
Further ahead we get onto a little heavier equipment, until we get light 
ploughs and slowly we get up to heavier equipment. By doing that we induce 
the thickness of ice.  

TYPICAL GOOD ICE

WATER

BLUE ICE

SNOW BANK

29” or 74 cm

60 meters

INDUCED BLUE ICE

 
Construction problems in 2001, 2002 
 

SNOW

SNOW FALL

WATER INDUCED BLUE ICE

Recently, we did not have a winter road connecting the community of Red 
Sucker Lake. The blue ice forms, we get a snowfall, further inducing enough 
ice, then it 
turns to slush. 
It is impossible 
to clear the 
slush. The 
machines are 
not strong 
enough. This 
happened in 
the communities of Wasagamack, Garden Hill and Red Sucker Lake in 2001. 
The ice formed slush and eventually we got to the point where there was just 
too much weight on the ice.  
When the weight of the snow builds up 
on the banks, eventually the ice cracks 
(this happened that year). The road did 
not open. The community of Red Sucker 
Lake did not receive their goods and 
materials that year.  
 
Basically, we have no alternate. Yes, we 
have airplanes and you can fly stuff in, 
but cost and capacity of airplanes limit 
how much you can get into the 
community. Yes, you can fly the fuel in 
at a very expensive rate. It is about ten 
times the normal cost. Yes, you can 

Proposed Alignment

New Land Winter Road

Old Ice Road

Existing Winter Road

Southern Winter Roads
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bring in the foodstuff, but a lot of other things are eliminated by the high 
transportation cost. Without building materials and so on, programs get put 
behind; it is a hardship on the communities.  
 
What if? The importance of winter roads 
 
The twenty-eight rural communities depend on the winter roads for their 
goods and essentials. If they are not there, then, exactly as I said a moment 
ago, how are they going to sustain their quality of life?  In 1998, we had a 
situation similar to the year that we did not have a winter road. We ended up 
flying over ten million litres of fuel and a million kilograms of foodstuff into 
twelve communities. The cost was around $13-14 million. Airplanes came 
from all over North America. They were called the Kuryk Air Force at the 
time. We had twenty-eight airplanes from as far as Florida, or the major 
D6’s, from Western Canada, and so on. Can there be an alternative? Perhaps 
through actions like those that are happening at this conference. Perhaps 
that is possible.  
 
What is being done to improve the situation? 
 
We are moving onto what we call land-based winter roads. The black areas 
with the striped lines are old ice roads. We are moving onto the new land 
winter roads (thick red lines), and potentially into the green areas in the 
future. At a community called God’s River, the winter road goes on God’s 
Lake and comes down to God’s Lake Narrows. When we move onto the land 
we will have eliminated sixty kilometres of ice road.  
 
Last year we moved the road from Red Sucker Lake down towards the 
community of Garden Hill. We have eliminated roughly 80 kilometres of ice 
road and moved it onto an all land base road. We hope to do this in the 
communities of Wasagamack, Garden Hill and St. Theresa, but those plans 
will take a little bit longer and a little bit more effort at this time.   
 

New Land Winter Road

Existing Winter Road

Old Route Consisted 
of 300m of Lake Road

Bridge Sites

In Northern Manitoba, from Kinoosao 
up to Brochet, we would travel on ice 
for approximately 150 kilometres. 
Now we have built a land based 
winter road connecting Brochet, 
further up north to Lac Brochet to 
Tadoule Lake.  
 
The yellow striped line is the old route 
that used to go from South Indian 
Lake into Tadoule Lake. It was not 
that many years ago, when we did 
not get this winter road built 
(1997/98). The contractor had moved 
his equipment in the year before. The 
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major crusher ended up staying there for three winters prior to them getting 
it out, because of the lack of winter road.  
 
We now have a winter road that we feel is quite reliable. It is about 524 
kilometres. We have now installed several bridges on them where the stars 
are. That is one thing we can do – we can build bridges.  
 
This is the Meccano bridge at 
a typical crossing in Northern 
Manitoba. This particular 
picture was taken in late 
February and the temperature 
was about forty below. The 
continuously running water is 
visible below the bridge. The 
difficulty in building a bridge 
is there, but visualize trying 
to build a snow bridge. A 
snow bridge is exactly that; 
we push clean snow into the 
creek and eventually it 
freezes. You keep building more. The water finds its way underneath the 
bridge and it forms, just like an arch bridge itself, but it is all-solid ice made 
from snow and water.  
 
We had to provide a better access, not only for the community, but for 
environmental reasons. The bridge in the picture is called the Meccano 
Bridge. We pre-build the bridge, tender it out and build it, with one wrench 
fits all. We were just like kids playing with our Meccano sets. We haul up the 
prebuilt sections such that one load equals one bridge. A bag of bolts can put 
it up North with a backhoe and an air compressor.  
 
In this particular area, we assembled five bridges in four and a half days. 
They were pre-cut, predrilled, and then taken to the site to be assembled. 
We have eleven bridges, not double bridges, but single bridges, through this 
entire section of road. Two more construction projects will finish our Meccano 
bridges over the stream crossings in that area.  
 
Airships and how can they help? 
 
I am sort of out of my ballpark, but what if - how could airships help? There 
is no question that they would be a benefit to us. Some of the airships shown 
in the website we looked at, could handle maybe forty thousand litres at a 
crack.  
 
We have seen the Good Year blimp on television for years. I do not know 
why the technology is so difficult. It is just enhancing existing vehicles to fly 
heavier, and pick up heavier loads.  

 44



2003 Airships to the Arctic II Symposium 
   

The airship hangar   
 
I also thought, since we get Prentice’s 
Airship, maybe we can have Prentice’s 
Aerodrome as well.  
 
These circles equal about two hundred and 
fifty kilometres radii, approximately. I 
understand that airships would travel 
approximately ninety-five kilometres an 
hour. So in other words, three hours in and t
 

10,000 kg 

hree hours out.  

an you visualize in any of those remote communities, if they had a service 

ast night I had the opportunity to listen to Brigadier General Keith 

way: 

e departed Churchill during the 

                                                

C
on a weekly basis? They would get a semi load of goods, instead of waiting 
for a once a year window of maybe four or five weeks where we try to get 
everything in at one crack. Visualize the airship not only serving the 
communities, but mineral resource and energy developments. All this is done 
without making footprints in the land and destroying the environment 
anymore.  
 
L
Greenaway. This gentleman is close to ninety years old. He has an immense 
amount of knowledge. He is a treasure to listen to, if you have the chance, 
sit and listen to him. At the end of the conference last night, he was telling a 
story from 1950, how they moved this airship across the Arctic Circle.15  I 
said, think about the Inuit people. All of a sudden this big great white whale 
was flying across the sky and they never heard about it, what were the 
stories?  So maybe, Keith, if you 
do not mind, you can give the 
response you gave to me a little 
bit earlier.  
Keith Greena

Airship Operational Sites 

AAiirrsshhiipp HHaannggeerr SSttaattiioonn

CCoommpplleetteedd iinn

 
W
morning of August 7, 1958 on a 
24 hours flight to Resolute Bay. 
Our route followed the west coast 
of Hudson's Bay, north through 
Roes Welcome Sound to Repulse 
Bay, across Rae Isthmus, along 
the west coast of Baffin Island 
and then north across Lancaster 
Sound to Resolute Bay at its 
western entrance. Our airship 
719 approaching from the south 
arrived in the early evening over 
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Repulse Bay, a settlement of about 350 Inuit. Flying at 175 meters above 
ground level, we were not noticed until practically overhead. Suddenly the 
entire community emerged from their tents and houses, stopping all 
activities to see this strange monster so close at hand.  
 
Our airship, 106 meters long, 33 meters in diameter, looked like a 

uestions: 

: The opening of the Northwest Passage that previously did not exist has a 

: (Blair) Well, that is a really big topic. If we are talking temperature 

 is really quite ominous, the kinds of changes and the breadth of changes 

overeignty is going to be getting more attention, because the climate 

around with that thermostat, everything is going to change. 

giant whale to the Inuit. They had never seen anything similar to it before. 
The children in particular were very excited, running about in all directions, 
some appeared to be waving at us. Michael Arvaarluk Kusugah, in his book, 
"Arctic Stories", gives a different account of the children's reaction to our 
flight over their settlement. According to the author, the children were 
frightened that a huge whale was about to swallow them up. In one of his 
Arctic stories, 'Agatha and the Ugly Black Thing", Kusugah, who lived 
in Repulse Bay as a boy, described the actions of the children 
through Agatha, a young girl who lived in the community. Agatha did not run 
about in fright, but climbed up on a pile of stone shaking her little fists at the 
monster, and yelling for it to go away and leave them alone. 
 
Q
 
Q
lot of implications for sovereignty, resources, and environmental protection. 
You convinced me that the place is warming up, but you only had one slide 
on what the effects were going to be, good and bad. Could you talk a bit 
more about that? 
 
A
changes of six, seven, eight degrees Celsius, that changes everything. It 
changes the timing, the length of the seasons, it changes the precipitation 
regime, and it changes the hydrological regime. It changes species 
distributions, species makeup, the biodiversity, and of course the 
communities up there are changed, let alone down here.  
 
It
that one should anticipate. I cannot imagine anything that is not going to be 
affected. Not necessarily negatively, but we do tend to dwell on the 
negatives, as we should I suppose. But, over the long term, I cannot think of 
any kind of human activity or natural system, or component of the natural 
system that is not going to be changed in some profound way.  
 
S
models show, especially over the long run, that there is going to be less sea 
ice and a different kind of sea ice, such that it will be navigable all year 
round. This has important climate implications and is one of the reasons why 
the changes in the north are so critical. No ice, no snow, and you change the 
complete way in which heat moves around within the climate system in the 
north. The north is the thermostat for the globe, and therefore, if we fiddle 

 46



2003 Airships to the Arctic II Symposium 
   

Q: Over the four hundred and twenty thousand years, there have been 
cycles. And, so what has triggered it to go back down again? Is there a 

 those slides, that I would 
ormally show on presentations, is a discussion of the Milankovitch Cycles. 

ks and 
ources of carbon dioxide that are occurring in response to the climate 

des ago, we were thinking that maybe the oceans were 
oing to be our saviour. All the carbon dioxide that we are putting into the 

orrelation between climate change and the amount 
f wind speeds? 

ally investigated the scenario site about wind, but like 
recipitation, wind is so variable compared to temperature. Temperature is 

, or at least I have not seen, are 
ally good reports on how wind is likely to change for Manitoba or for the 

 

maximum concentration level, or what happens? 
 
A: (Blair) Well actually what I did not show on
n
Milutin Milankovitch was a Serbian mathematician in the early part of the 
1900’s, who as I like to say, with pencil and paper figured out what caused 
the ice ages. His three cycles are these; the tilt of the earth changes over 
long periods of time, (tens of thousands of years); the shape of the earth’s 
orbit around the sun, changes over tens of thousands of years; and the 
timing of the seasons throughout the year, rather the timing of the Solstices 
and the Equinoxes, changes over thousands of years. When you factor in 
those three things and how those are altered by the pull of the sun and 
Jupiter and so forth, it explains the ups and downs in temperatures.  
 
Carbon dioxide goes up and down without our influence. The sin
s
changes, which are induced by the Milankovitch Cycles, affect it. Natural 
mechanisms lurking in the background, are in the long term, forcing the 
climate systems to be colder and warmer. Carbon dioxide and the other 
greenhouse gases are sucked out of the system and put back into the 
system. The oceans are particularly important. Oceans are a huge sink for 
carbon dioxide.  
 
A couple of deca
g
atmosphere is going to get dissolved into the oceans. This is not going to 
happen the way that we want, because it takes so much longer to be pulled 
into the oceans than the speed with which we are adding it. So we are in 
disequilibria, where we are adding carbon dioxide faster than the natural 
system can take it out.  
 
Q: Danny, is there any c
o
 
A: (Blair) I actu
p
an easy thing to predict in some senses. Anything to do with pressure 
patterns becomes more complicated. Pressure patterns, lows and highs, the 
ways in which they move, the traveling weather systems, the intensity of 
them - that is what determines the winds.  
 
One of the things that we really do not have
re
North. General principle is that the average wind should go down, because 
the temperature gradient will be reduced.  
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One of the ways in which the jet stream for example, is produced, is by 
having really cold air towards the north and really warm air towards the 
outh. The jet stream is really fast at this time of the year and throughout 

s at the surface, we are not really 
ure. This is something that I am starting to work on in my research projects 

u use Granville Lake, Manitoba, as an example? 

regard to 
ranville Lake road, you are talking about Swanny Lake and it goes across 

st or annual budget? 

: (Kuryk) This is a total of construction and maintenance, that does not 
as the bridges. If we 

re relocating, we move that into a capital related program.  

it can be easier going, but in a rock base this is slower. We are 
uilding a road at the Red, going from Garden Hill, north towards Rochon 

s
the winter. Ten kilometres up the wind was two hundred and eighty-eight 
kilometres per hour (yesterday), cold air right beside warm air. In global 
warming there is going to be less of that.  
 
So on average there should be less bulk wind in the upper atmosphere, but 
how that is going to translate into change
s
of the future. So the bottom line is, people and instrumentation may have 
indicated some changes in wind, but whether that is really the climate 
change or not, or what the projections are, I do not think we have a good 
handle on that yet. But absolutely, wind is something that we are going to 
have to look at.  
 
Q: When do you predict all these ice roads will be converted into overland 
roads, and can yo
 
A: (Kuryk) The selection of the land-based roads is conducive to potential, 
and I want to emphasize, potential all weather roads. With 
G
there right now. The intention is to build the road where it goes across the 
Swanny and into Churchill and then into the community of Granville Lake. 
The intention is that we would go around on the north shore of Swanny Lake, 
but we are still in the planning stage. We will be meeting with the two 
committees, being Nelson House and Granville.  
 
Q: You had mentioned that twenty-three hundred kilometres of ice roads are 
built annually. Can you give us an approximate co
 
A: (Kuryk) The building of the twenty-three hundred kilometres of winter 
road costs approximately 5.5 million dollars.  
 
Q: Any sense of what the maintenance cost is for that? 
 
A
include any of our capital for any other projects, such 
a
 
Q: Is there an estimate of cost per kilometre to build the ground-based 
roads? 
 
A: (Kuryk) It depends on the terrain. For instance, if you get into more open 
tundra, 
b
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Lake. We are hitting some pretty heavy timber.16 It gets to be more 
expensive in this area, so I would estimate somewhere in an area of around 
$3500 to $4000. Location determines cost.  
 
Q: I know the Meccano bridges probably vary in cost for the span, but 

: (Kuryk) Originally we went into building three sizes of bridges; twenty, 

: How often do you have to replace the Meccano Bridges? 

: (Kuryk) According to the Environment Act or according to logic?  They 

: How much of the construction cost actually goes as wages to the northern 

: (Kuryk) In our contracts, the aboriginal communities do the majority of 

: The high-altitude airships are going to depend on an abeyance of winds in 

: (Danny) The stratosphere is the part of the atmosphere that is above the 

                                                

approximately how expensive are they to build? 
 
A
thirty and forty foot spans. We decided, because of the engineering to build 
them all at the forty feet length. It is a little bit more expensive, but we 
reduced the risk. In other words we go to sites where we can build them 
within the forty feet. All-inclusive, they would be around the $30,000 mark 
FOB in Winnipeg. Now we could span longer, but then it gets into the larger 
I-beams and it gets into the larger equipment to move those units. 
 
Q
 
A
should last a long time. They are put into a wood cribbing and filled with local 
material. It is a matter of the erosion of the wood, which I would consider in 
the twenty-year type period. We do not put any creosote on it because of 
environmental reasons. 
 
Q
communities? 
 
A
the work. If other communities do it, we will select communities in the 
northern parts of Manitoba. It has to have the local content. In those cases, 
we will go to a given community that says it does not have the wherewithal 
to build a winter road on their own. Our desire is to have the communities 
build the roads when they can, but if they are not able to, then we are going 
to tender it out, subject to the local content rule. What we do then is meet 
with the community and see what their abilities are with trained manpower, 
the equipment that they may have on site, and we build that into our 
tenders.  
 
Q
the stratosphere to be able to do station keeping. Can you tell me, is there a 
good body of data, or really, is it a “trust me”, the winds are going to be light 
up there? 
 
A
troposphere. The troposphere is that layer in which the weather occurs. The 
stratosphere in this part of the world is generally about eleven kilometres up 
or so. It would be simpler to forecast stratospheric weather, because there is 

 
16 Big enough to be salvaged and used for lumber. 
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just so much less energy in it than there is in the troposphere. But quite 
honestly, I am not a stratosphere person.   
 
Comment: (Kuryk) Just one comment, if it did not come across that well on 
the presentation, is the concerns I have for the remote aboriginal 
communities that depend on our transportation. I know before you have an 
airship moving anything into these communities it is going to be a long time, 
but the sooner that things happen the better off we are. I have concerns that 
we are able to support the communities with the system that allows them to 
have a lifestyle that they deserve.  
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SESSION 4: POINT-TO-POINT MOVES 
    
Moderator: Mr. Jim Thomson 
   President 

Mercatus Ventures Inc. 
 
John Smith - Marketing Manager/Logging Manager 

Canadian Air-Crane 
 
“Helicopter Forestry Operations” 
 
When Barry first asked me to speak, I thought, what am I going to do at a 
lighter-than-air conference? One of the things that became very evident 
today is that you have a lot of the same problems and issues that we have 
been fighting through. We are almost constantly working to improve, to 
adjust to the changing market base and to get money to do things. We have 
made a significant change in how the forest industry is working on the West 
Coast. If you stand still, you are going to be left behind. This was a big jump 
for us, and something that nobody expected.  
 
Turning the impossible into a reality is the description of helicopter logging. 
When heli-logging started the comments by the majority were: too costly, 
cannot lift enough wood, there will be lots of crashes, and it simply will not 
work. After approximately twenty-five successful years of heli-logging, here 
we are.  
 
Canadian Air-Crane was established in 1991, and is the largest heli-logger in 
Canada. The aircraft, - the Sikorsky S-64E model Aircrane has a lift capacity 
of 20,000 lbs.  
 
The increasing constraints on the 
land base, such as wildlife, riparian 
management, aesthetics or terrain, 
mean that in order to survive we 
must extract as much volume from 
an individual tree as possible. 
Current conventional harvesting 
methods induce breakage through 
hand felling and yarding. Breakage 
has come to be accepted as “the 
cost of doing business”. We use 
DWB tables, in other words, decay, 
waste and breakage tables. In a lot 
of stands (especially in red cedar), 
decay, waste and breakage are as 
much as 50%. DWB is product that the Crown does not get back that could 
be there.  
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The goal became to take a tree to the manufacturing mill, in the same 
condition as it stands in the forest. Recover the breakage and increase the 
log value. So with the combination of a contractor with a powerful aircraft 
and a company willing to provide the area and trees to research and test this 
idea, Standing Stem Select came to take the tree standing off the stump. 
Standing Stem Select helps manage forest resources while maximizing the 
volume and value of each individual stem.  
 
Helicopter logging operations have historically been carried out in higher 
elevation areas inaccessible for conventional harvesting methods. Standing 
Stem Select limits our tree weight, so the land base potential has increased. 
Breakage can happen anywhere – not limited to the tops of the mountains. 
Standing Stem Select also has the potential to increase the logging year. 
Winter equals shorter days and poor weather. Stem preparation can be 
carried out at any time ahead of the helicopter. Maximizing the weight of 
each stem, not limited by snow depth, gains productive flight hours and 
reduces overhead cost. 
 
Trees are engineered and selected by ground crews, which identify the 
criteria: Species - cedar and cypress, to an average of 120 cm diameter 
(maximum 47 in), fir to an average 90 cm diameter (maximum 36 in). Stem 
quality is usually “J” or better. Below that increases the risk of rot, which 
might not hold the quality of the tree on the outside, and the stem value. 
Results are inventoried.  
 
Prior to climbing a tree, a test hole is drilled, which determines inside rot, 
and the availability of holding wood. Then it is climbed by a professional 
climber and limbed on the way to the top. The top will then be cut off, based 
on the weight conversion for that particular species and diameter of tree. The 
stem is “prepared” at this stage and ready for “jigging”. The climber will 
usually stay in the tree and throw ropes across to the next stem to be 
prepared, swinging from tree to tree. You have to see this to believe it, but it 
is safer than walking on some of the steep ground that these trees grow on.  
 
“Jigging” is a process where a faller cuts the tree from two sides towards the 
centre of the tree to leave a thin strip of wood, about an inch, to hold the 
stem on the stump. We found in this particular process, that if the sap was 
running we had to cut it down to about ½ inch of holding wood. If the sap 
was not running, we need about one inch of holding wood. From the ground, 
the faller will talk with the pilot and let the pilot know which direction the 
stem has been cut, so the pilot knows which direction to grab the tree in 
order to snap it off at the stump.  
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The key to the Standing Stem Select concept is that by removing the tree 
from the stump you recover the breakage and, the internal shatter is 
minimized. The mill recovery on this 
piece of wood will more than offset the 
additional cost of carrying out the 
standing stem process. By laying the 
stems at roadside, the marketing 
options are increased. The logs are fully 
available for somebody to come and 
buck them at the standard17 that is 
required for the mill. It is much more 
difficult to do that in the woods.   
 
Standing Stem Select is a sustainable 
practice: return to the same area over 
many rotations, recover more volume 
per stem, recover more volume per 
hectare, and capture the value in the 
stand. In the water drops, which we 
have also done, there is minimal debris 
in the water, because the helicopter is taking down a fully prepared tree.  
 
The Standing Stem Select concept has been expanded to include stems that 
individually exceed the weight limits of the aircraft. The stems receive the 
same attention in terms of Standing Stem preparation with the addition of 
banding at the butt, to help reduce the breakage from hand falling. These 
stems are directionally felled and then bucked on the hillside to be lifted out 
by the helicopter. Short-term results show positive results in reducing the 
breakage and internal shatter, and producing a high value log for the mill.  
 
In time, Standing Stem will create its own unique place in the market as a 
premium forest product. Standing Stem will draw a higher market price as an 
environmentally superior harvesting technique and a certifiable forest 
product. But to stay in the market place where we are a high cost alternative 
to do many things, we have to constantly innovate. In a market, where your 
product value is going down, you constantly have to come up with different 
methods. Standing Stem is one of about four or five different experiments we 
are doing. This is where you people have to look as well. There are 
alternatives to everything, limited only by your imagination.  
 
So I guess this is the challenge to you people. For us, the challenge was 
whoever would have thought of harvesting trees right off the stump without 
even felling them. It took quite a few years to make this happen, but if you 
have the desire, you can make your project happen, too. 
 

                                                 
17 Cut into desired lengths. 
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Tom Boyle - President 
Pinnacle Analysis & Logistics Services, Inc. 

 
“Using Airships in Construction: Case Study” 
 
Unfortunately, I was not able to attend last year’s Symposium, but reading 
and reviewing the proceedings made me determined to be here this year.  
 
The Honourable Scott Smith,18 today’s luncheon speaker, while answering a 
question at last year’s conference, indicated that before any government 
money was invested, there was a need to get on the front end and establish 
a business case or two. In conjunction with that direction of approach, I am 
going to examine and assess a construction project in which lighter than air 
technology offers a logistics and economic solution. I might add that as far as 
an end-state goes on this case study, we would like to go exactly where John 
Smith has with Canadian Air-Crane. This is a great example of taking 
something and getting it to the end-state where it fulfills a definite customer 
need.  
 
The areas we are going to cover today are: the Project, Construction 
Methods, Project Evaluation, Times and Cost Comparisons, Gains, and the 
Summary/Outlook.  
 
The Maglev Project is a development of a demonstration high-speed 
transport system for the Pittsburgh area. The transport system employs the 
magnetic levitation technology. Maglev Inc. has submitted a proposal to the 
Federal Railway Administration, which is a unit of the United States 
Department of Transportation, to design, develop, construct and operate a 
demonstration system. That request is close to $2 billion. The MAGLEV Inc. 
private/public partnership was down selected with the Baltimore and 
Washington Corridor for review by the DOT and supposedly by the end of this 
year, or the beginning of next year, 2004, they (U.S. DOT) should announce 
and finish the appointment.  
 
The demonstration corridor is going to be a forty-seven mile double 
guideway connecting the Pittsburgh International Airport to Greensburg, 
Pennsylvania, via downtown Pittsburgh. Pittsburgh has a difficult topography 
for construction. The terrain over this proposed route will vary from flood 
plain and river channels to steep hillsides. If anybody’s familiar with Western 
Pennsylvania, you do not have to dig too far down in that territory to get into 
coalmines and some other tough challenges.  
 
A preliminary feasibility study by MAGLEV Inc. has been completed for the 
designated route, which is about forty-seven miles divided into three 
different sectors. C2 is a fifteen-mile sector. A colleague and I carried out 
this feasibility study, using an LTA heavy lift balloon device. Our primary 

                                                 
18 Minister of Manitoba Transportation and Government Services 
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objective was to evaluate the time and cost of the practices and material 
flows for fabricating and installing the foundation and support piers which 
bear the Maglev System guideways. 
  

This is the test track in Germany. 
Underneath the guideways are piers 
and foundations that support the 
structure. The Maglev System has no 
wheels, axles or transmissions; it 
does not roll, it hovers on the 
magnetic guideways. The foundation 
challenge is to dig the holes into the 
ground, put in rebar, pour the 
concrete and then relocate the 
drilling equipment to the next 
designated spot.  

 
Relocating the drilling equipment to over fourteen hundred spots is a key 
challenge. The crews will drill one hole for a pier foundation per work shift. 
The goal is two foundations completed per day, with five working days 
making up the workweek. There are 704 drilling sites with 1408 holes and 
foundations to complete. This phase is planned for seventy workweeks.  
 
An incremental time of eighteen weeks should be allocated for relocation of 
the drilling crane, which I call a “hop”, from the completed hole to new drill 
site. The Maglev Inc.’s total overall construction cost estimate for Corridor C2 
is US$89,510,000.  
 
The following are the five different activities that make up the traditional 
foundation and pier construction: 

1. The crane activities,  
2. The foundations,  
3. The casings,  
4. The rebar, and  
5. The concrete forms and caps.  

 
The logistics/transport objective is supplying, relocating, positioning, and 
craning primary construction materials and equipment to, from and around 
the job site. We made these assumptions: 

 The width of the construction path requires 550 feet to work with, 
 50-foot right-of-way for the track/guideway, 
 A standard construction access road of 30-foot width, and  
 One hop equals a move of 115 feet; in other words the piers are 115 

feet apart.  
 
The drilling equipment weighs about 80,000 pounds; it is a 65-ton crawler 
crane. After the holes are drilled, the shaft of the casing goes down for the 
walls and rebar is put in. The concrete is poured, and the caps are formed. 
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The foundation cap is placed on top of the shafts and the pier construction 
begins. Eight-foot steel forms are placed on top of one another and 
surrounded in another series of rebar cages.  
 
From a study stand point, you have to layout the normal or the conventional 
way of doing the job, and then compare to the ‘new’ way. The table presents 
the transportation and handling cost. We did the backup calculations for 
people required to break the crane down, set it back up, and help with the 
pouring. A minimum of 22 to 26 people is on the job site, at any particular 
time. So for the C Sector that is about $14,000,000 in labour for over a year. 
 
Total Cost for Breakdown of Cranes:   $5,478,000  
Total Transport/Handling Cost Of Casings:  $154,880 
Total Transport/Handling Cost of Rebar Cages:  $1,397,331 
Total Transport/Handling Cost of Concrete:  $6,745,375 
Total Transport/Handling of Concrete Forms:   $464,640 
Total Transport/Handling Cost: $14,240,226 

 
What we want to examine is how can we use the heavy lift spherical balloon 
that has the required lift capability for two different functions. First, to move 
the drilling equipment along the right-of-way, drilling and filling the holes as 
needed. Second, the balloon would be employed to get the rebar, concrete 
and all the supplies and materials up to the drilling/pouring sites. 
 
One major assumption is that the mobilization of the balloon will take only 
thirty days. The engaged time for the balloon will be 365 days. We would 
have limited use for the construction access road, and squeeze it down to 
twelve or fifteen feet width. This is a very important dollar gain. A concrete 
batch plant would be located at the staging lay down areas, which is key to 
the project.  
 
Now here’s where we get into lighter-than-air aspect of the project and the 
exciting opportunities. The heavy lift balloon assumed for this study was 
what we called the CL-75 at CargoLifter, which had a seventy-five metric ton 
lifting capacity. The heavy lift spherical balloon is used with a winch and 
cable, towed with two mules (powered ground vehicles).19 
 
We had to look at the weather in the Pittsburgh area, and specifically identify 
where the winds would be blowing. It did not seem that the wind speed on 
an average of twenty-three miles an hour had that much affect on balloons. 
It was determined that the towing of the heavy lift balloon should be possible 
throughout the year, and, although we could expect some delays because of 

                                                 
19 The “mules” are like those seen in the film “Airships Fight a Cold War” Edgewater, FL: Atlantis 
Productions, 2003 at the opening of the conference last night. If you were familiar with the Foremost 
Industries manufacturing operation in Calgary, which produces tracked and wheeled equipment, it would 
be something similar to those.  
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precipitation, we felt that we were going to be able to operate year around. 
We assigned two heavy-lift balloons (HLB) for the project. 
 
The crane module would be positioned over the materials, (casings, rebar, 
fresh concrete), in the staging area, and then moved up to the right-of-way 
work zone, moored and anchored, the crew would continue lifting, placing 
and pouring activities in the area. The cargo hauling container or rack would 
be affixed to the HLB crane. The movement with the two tow vehicles will 
commence to the right-of-way work zone at approximately eight to ten miles 
an hour, along the limit of the access road. This is a continual process.  
 
Number two balloon would move the power hole drilling equipment and 
relocate it along the designated path. After the hole is drilled and completed, 
the HLB is reattached to the drill rig and re-positioned to a new spot.  
 
Based on a twelve-month time-line with 306 two-shift workday operations, 
costs of a fully loaded balloon are projected to be $6.5 million, which includes 
the balloon crew, the drivers and all peripheral items.  
 
Overall, putting the numbers together, the totals costs are $14,240,195 
using the conventional method, and $12,974,400 with the HL Balloon.  
 

 

Conventional Method    Time - days  Unit Cost Daily Cost Qty Needed Total Cost 
OOppeerraattiioonn//BBrreeaakkddoowwnn  ooff  DDrriillll  CCrraannee    447700    $$              55,,882288     $    5,828  2  $     5,478,000  
TTrraannssppoorrtt//HHaannddlliinngg  ooff  RReebbaarr  CCaaggeess  ppeerr  CCaaggee    447700    $$                    331144      $$        22,,997733    44,,445500   $     1,397,300  
TTrraannssppoorrtt//  HHaannddlliinngg  ooff  CCoonnccrreettee  TTrruucckk    470  $          325   $  14,352  20755  $     6,745,375  
TTrraannssppoorrtt//HHaannddlliinngg  ooff  FFoorrmmss  ppeerr  PPiieerr  335522    $$                    111100     $    1,320  15  $        464,640  
TTrraannssppoorrtt//  HHaannddlliinngg  CCoosstt  ppeerr  CCaassiinngg  447700    $$                    111100      $$            333300    66   $        154,880  
        TTOOTTAALL::   $ 14,240,195  
HL Balloon    Time - days CCoosstt  AAssssiiggnneedd    Total Cost 
OOppeerraattiioonn//bbrreeaakkddoowwnn  ooff  DDrriillll  CCrraannee  330066   $ 6,487,200  ##11     $     6,487,200  
TTrraannssppoorrtt//HHaannddlliinngg  ooff  RReebbaarr  ((ppeerr  hhoollee))    306   $$  11,,772299,,116677    #2   $     1,729,167  
TTrraannssppoorrtt//  HHaannddlliinngg  ooff  CCoonnccrreettee  ppeerr  TTrruucckk    306  $ 1,729,167  #2   $     1,729,167  
TTrraannssppoorrtt//HHaannddlliinngg  ooff  ffoorrmmss  ppeerr  PPiieerr    230   $$  11,,229999,,669999    #2   $     1,299,699  
TTrraannssppoorrtt//  HHaannddlliinngg  ccoosstt  ppeerr  CCaassiinngg    306  $ 1,729,167  #2   $     1,729,167  
    TOTAL:  $ 12,974,400  

HL Balloon

Conventional Method

Well, that does not seem like very much for anybody to get excited about, 
does it? It is only a $1 million difference. So there obviously has to be more 
to it, but at least from this case, you can say that LTA is in the ballpark. We 
are very liberal with assigning time, not aggressive in trying to screw the 
numbers down to make the balloon look better; we are really allocating a lot 
of time to these activities.  
 
The additional benefits are time and indirect cost gains. Time saved for the 
foundation construction was 164 workdays, or 35%, which is significant. 
Direct transportation and handling costs would save $1.2 million or 8.9% of 
costs; I think most companies would not make any kind of change without at 
least a 10% savings, but this is in the neighbourhood for consideration.  
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The conventional method of transportation and handling needs not only a 
highly serviceable ‘construction access road’ along the right-of-way, but also 
the numerous ‘feeder’ roads to access the main access road. Now remember 
this 47 mile right-of-way goes through Western Pennsylvania and through 
the city of Pittsburgh. We are eliminating a lot of side access roads that go 
up to the main right-of-way. Highway engineers in Western Pennsylvania 
indicated that those access roads and all those construction roads are close 
to 2 million dollars per mile to install. Based on the tremendous amount of 
environmental protection agency analysis and filings that have to be 
submitted, it is a conservative number.  
 
Other gains that are achievable are in the terms and conditions of the 
construction contracts in relation to the incentive fees. Even if you had 
incentive fees as low as $50,000 per day, if you beat the clock by ninety 
days, that is $4,500,000. These things add up, so that goes into the gains 
equation. Putting the Maglev System into service quicker by 90 days - what 
does that get you in revenue generation? I did not calculate if the system 
was in operation and generating revenue ninety days earlier, but bet the 
Maglev organization and the city of Pittsburgh would be smiling.  
 
Summarizing the gains; realistically, $16 million is the savings on this portion 
of the overall project. This is taking into account that $89 million would be 
spent on this sector alone. So how can you save more money than you were 
going to spend to start with?  The money being saved is from reduced access 
road costs, which were not factored into transportation and handling monies, 
from incentive fee rewards and the decreased operational costs discussed.  
 
As far as a summary and the outlook, I believe it is a flexible transportation 
technology that provides distributional alternatives for the traditional direct 
point-to-point transport of single large items of equipment and supply. 
Construction industry performance measures along three broad themes: 1-
customer satisfaction, 2- the safety and welfare of all the workers, and 3-the 
environmental impact of the project. Our analysis has demonstrated that 
from the standpoint of using a spherical lighter-than-air balloon, all these 
broad objectives of the construction industry are satisfied.  
 
I would like to comment on the market as a whole, as I currently see it. I 
spent four years with CargoLifter and we devoted many hours to educating 
people and telling the story, not just about CargoLifter, but about lighter-
than-air, about airships, and about transportation. My background is in cargo 
transportation. In moving goods, the really exciting thing about CargoLifter 
was that fifth dimension in transportation. What does time mean to the 
market? There definitely is a market, but it cannot be left up to the engineers 
and the technical people to figure and solve all the unknowns at the starting 
point. They have some of the answers and they have some solutions, but as 
Clayton M. Christensen states in The Innovator’s Dilemma, “Markets that do 
not exist, cannot be analyzed: suppliers and customers must discover them 
together.” 
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The Maglev is not in operation, but like Canadian Air-Crane’s Mr. Smith and 
his tree operation, they are in business. They evaluated what the customer 
needed. They know how many stems they pulled. They know where they are 
going. They know how much money they saved Weyerhaeuser.  
 
I was instrumental in negotiating eight memorandums of understanding 
(MOU) with Unocal and Mitsui USA, among others. Why were they 
interested?  Because the future supplier (CargoLifter) and the potential 
customers got together, worked out their needs, and then did a project 
analysis to test the theory. We did project analysis for all of our lead users. 
Every project analysis came out as a winner for CargoLifter in the time and 
cost areas. So it behooves us in the lighter-than-air community to really go 
after the suppliers and the customers, sit down together and start the 
dialogue of needs. We cannot leave it up to the government agencies to do it 
for us. It has to be done by the manufacturers and suppliers; those are the 
folks that are going to have to get with the key users. This is my evaluation 
after being involved in this community for five years. I feel that these forums 
are great to get together, but as a lot of people indicated earlier, there is 
opportunity and we have to move off the mark.  
 
Questions: 
 
Q: John, you have described how helicopter-logging takes place. Do you see 
a role for lighter-than-air technology in the forestry industry? 
 
A: (Smith) There have been a few things done on the coast. Balloon logging 
was started and spent a couple of years doing that. One of the problems they 
had was the wind on the West Coast. If you had something that could lift 
more and be able to move it down in the interior, the weather might be a bit 
better.   
 
Q: If we had been at a “helicopters to the far north” symposium forty years 
ago, we might find ourselves in the same situation, in that, who’s going to 
open the chequebook and design and build this helicopter that is capable. Of 
course, as we all know, these helicopters were designed for the military, and 
all we basically had to do was paint out the star and put on a civilian guise. 
How much longer do you think you can continue to use these helicopters that 
are left over from the Johnson administration? It has been awhile since it has 
been manufactured.  
 
A: (Smith) You are right, they came out of sixties technology. They came out 
of an idea in Igor Sikorsky’s head, in the late fifties. About a hundred of 
these were built. Currently we are using the bodies. One of the cranes that 
we fly here in Canada has over thirty thousand hours on it, and its just been 
rebuilt. You can rebuild them, and that is basically what we are doing.  
 
Q: How much excess lift do you calculate for the balloons, when they have a 
load under them? 
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A: (Boyle) From a technical standpoint, we did not utilize all the capacity on 
those lifts. The concrete pourers and rebars do not come any where near the 
seventy-ton, or the seventy-five metric ton lift capability. On those that 
would have an excess capacity, it would probably be about twenty metric 
tons. My calculations used about forty-five to fifty metric tons of lift on all 
those moves.  
 
Q: How many mules for towing the balloon? 
 
A: (Boyle) We figured two.  
 
Q: One front and one back? 
 
A: (Boyle) Exactly. But it also depends on the terrain, because Western 
Pennsylvania, although it does not look like British Columbia in some of these 
pictures, has some steep hills there. The alignment patterns would have to 
be worked out.  
 
Q: When you were at CargoLifter, were you aware that one of the first 
concepts was a spherical airship? 
 
A: (Tom) Our CEO really wanted a long distance airship; he wanted to go 
along those lines. One of the reasons that we shifted to the spherical balloon 
was that we had significant resources in North America, and we thought that 
we could get a balloon pulled together a good deal quicker than they could 
the CL160 airship. By being able to bring a prototype into the market, or into 
a demo mode, would help us to work up to a larger ship. We anticipated 
learning so much from helium fill, from cargo and ground handling, and 
prevent some mistakes occurring in relationship with the bigger airship. So 
that is why the strategy changed. Quite frankly, the results were favourable. 
The team that was put together in the US was very successful in getting that 
prototype done and up, but we ran out of jellybeans.  
 
Q: How much does a pier weigh? What about building it somewhere else and 
just lifting it and putting it into place?   
 
A: It is really a matter of logistics. Maglev’s plan was to drill the holes and 
form the foundation in place. The thinking was that concrete pours would do 
better out on the job site, than pouring them some place else in molds and 
bringing them in, because of the logistics problem in Western Pennsylvania. 
The sector that we were analyzing was for the most part along the side of the 
Pennsylvania turnpike. They wanted to pour everything on site.  
 
Q: Was that option investigated and discarded? 
 
A: (Boyle) This was Maglev’s strategy, for that sector. 
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Q: If you are doing a construction project and borrowing your money up 
front, you are paying interest on that. Did you include the indirect benefit of 
more rapid completion? 
 
A: (Boyle) The cost of money was not factored in. It would be an additional 
benefit to the quicker finish and the project as a whole.  
 
Q: Was the environmental impact assessment included in the cost of the 
access road or was that a separate cost? 
 
A: (Boyle) When we looked at the cost per mile on the access road, that was 
factored in. This is why I put it up close to $2 million per mile. 
 
Q: The lighter-than-air platform might allow you to do your business 
differently, to construct something differently, and thus save money in other 
ways besides the direct comparison, which is a necessary step. Could you 
elaborate on some of these issues? 
 
A: (Boyle) Exactly, this is a case that we did with Maglev, but the project 
analysis for Mitsui was moving power generation equipment. The elements of 
savings were the time on the rail, as opposed to flying it by an airship, on a 
point-to-point from the port to the destination. This was a big saving. When 
you put oversized pieces on rail, it has to meet the clearances of tunnels, 
bridges, etc. The way that is all tied down on these special railcars is very 
expensive, as far as the expertise, materials, and time. The elimination of 
special skidding and tying down on special railcars is a second source of 
savings.  
 
Another analysis that we did was to compare taking something apart for 
transport as opposed to moving it in one piece. Like an erector set, we all 
love to take things apart, but we never could figure out how to put them 
back together again. One of the project analyses was done on mining 
equipment which, in order to transport, would be broken into seven pieces. 
This incurred significant time, material, and labour. An airship that could 
move it in one piece would save a sizeable amount of money. As LTC 
Woodgerd mentioned, there is the cost of money. I did not factor that into 
this, but on the other analysis we factored in cost of money. If a $4 million 
piece of power transmission equipment is sitting in a rail yard for twelve days 
and does not get delivered for another six days, versus CargoLifter that could 
deliver it ten days or eleven days sooner, well that adds something. You are 
up quicker and generating kilowatt-hours and dollar bills. Those are just a 
short list of other project analyses that we were involved in.  
 
Q: Was any cost considerations made for insurance?  You are carrying large 
pieces of equipment, if something should happen, was that taken into 
consideration? 
 
A: (Boyle) Yes, that is part of the $6.4 million that we figured per year.  
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Q: What about, and this is a general question, the regulatory issues, with 
regards to air space? Is that something that is a problem, not necessarily for 
that project, but in general, for the industry? 
 
A: (Boyle) On that situation, it did not matter, because we were not going 
high enough, generally 4-500 feet. When you get into flying airships in the 
air space of fixed wing aircraft, there are absolutely rules and regulations. 
Many other people here know a lot more about the rules and regulations 
concerning Transport Canada and the FAA then I do. We (CargoLifter) 
initiated a big effort to try and have the regulations revised and updated to 
reflect what was going to be occurring. We made good progress in Germany, 
with the EU rules and regulations. We did not really get as far in North 
America as we would have liked. There needs to be a productive effort in that 
area, and that is required. 
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BANQUET KEYNOTE SPEAKER: THE RIGHT HONOURABLE ED 
SCHREYER  
Governor General of Canada, 1979-1984 
 
Thank you very much for those kind words of introduction, and fellow 
attendees at this conference and guests. I will start out by expressing some 
words of appreciation to Barry Prentice for the introduction, and for the 
invitation to attend to this conference. But my appreciation stops there 
because he has engaged in an exercise of sleight of hand. Either that, or a 
modern day version of alchemy, because months ago, I was invited to attend 
and sit in and listen. I was quite keen to do that. But the invitation 
underwent at least two transformations. I was then expected to chair or 
moderate a panel, and then as of about seventy-two hours ago, I was 
expected to be the dinner speaker. Somebody said, oh well, you now know 
what is meant by the “Barry Prentice foot in the door” technique.  
 
I am delighted to rub shoulders with you people, because I get the 
impression that all of you, most of you for sure, are capable of “thinking 
outside the box”. It is an expression, which I think says a great deal. I am 
one of those who believe that in the modern day world in which we live, it is 
rather important to deliberately think outside the box from time to time, and 
quite often at that. Then having thought outside the box, to act within it, or 
perhaps one could say, on the very edge of it. As for myself, I have been 
accused of thinking outside the box too often. As proof of that, some people 
have offered up the thought that some forty-five years ago when I ran for 
the NDP in rural Manitoba, that I must have been thinking outside the box. 
Because in rural Manitoba in those days, the NDP or CCF, as it was then 
known, we used to get together only under the cover of darkness. But I will 
not dwell on that.  
 
It is forty-five years, since I was first elected to public office. In the days 
when Dwight Eisenhower was President of the United States, our great 
neighbour to the south. In Canada, Louis St. Laurent was just being replaced 
by John Diefenbaker (so you can see I have been around for a while). The 
real test is to know when to quit, which is something I think Jean Chrétien 
has been learning these past few months. Do not get me wrong; I have 
nothing against Jean Chrétien. In fact, he and I are practically twins. I 
remember in 1969 when I was thirty-three and had just been elected 
Premier of Manitoba; he was thirty-three and change, and he was Minister of 
Indian and Northern Affairs, and we were comparing notes. We had met for 
the first time here in East Kildonan. He had just come up with a “White 
Paper” as it was then called, on Indian Policy. He presented it to the Native 
leadership, which in those days included Dave Courchene. Some of you will 
remember the name, a very effective aboriginal leader. For dramatic effect, 
Dave Courchene took the White Paper, put it in the wastepaper basket on 
stage, and put a match to it.  So then, I had to console Jean Chrétien and 
help him not feel so badly.  
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I could spend a lot of time reflecting on these past years, but Barry did not 
invite me to do that. In fact, the more I think about it, I have to wonder just 
why he did invite me to be the speaker. Because certainly, as is obvious to 
you, I am not in any way qualified to talk about matters having to do with 
aerodynamics, or with the different modalities of air transportation. Yet, I am 
intrigued with this conference topic. I became aware belatedly of last year’s 
conference, and was sorry I missed it, because I am intrigued with the other 
half of the equation, namely, the Arctic and northern transport.  
 
I am one who grew up in a farming area. It was not, in a geographical sense, 
the frontier anymore in the 1930’s and 1940’s, as it had been in the 1890’s, 
but in some ways, it was still. In the 1940’s and even the very first few years 
of the 1950’s, it was possible to grow up in agricultural rural Manitoba, not 
just Eastern Manitoba where I come from, but other parts of agricultural 
Manitoba, and not have the benefit or the experience of electrical service, nor 
telephones. And so, in many ways, in a cultural sense, we were living on the 
frontier. The dirty 30’s had intervened; the depression years, and it had put 
a stop to any expansion or extension of electrical service or telephone 
service, to most rural parts of Manitoba, Saskatchewan and Alberta. In fact, 
in the 1930’s, the province of Alberta actually did default on its debt 
obligations, rather ironic when you think today in terms of per capita income.  
 
But that is my whole point; there is much that is so incredibly ironic in 
history, over a passage of time. Even in a few decades, the changes can be, 
and often are, dramatic and drastic. As a boy, therefore, I had an interest in 
the frontier. I somehow felt a kindred affinity for the frontier, and that 
included the North and even the Arctic. And so, I remember reading, 
whenever I could get my hands on books having to do with, for example, the 
British Naval Exploration, or attempted exploration of the Northwest Passage 
and the mid Arctic. The efforts of missionaries, Anglican and Roman Catholic 
and other, to bring the message of the gospel to incredibly remote and 
difficult to reach, northern and Arctic communities were amazing. And some 
of the stories of the suffering and the lengths to which these people went as 
missionaries; absolutely mind-boggling. 
 
But then in addition to this kind of romantic interest in the frontier, I come 
from a part of the province and from a family where farming a few months of 
the year was not enough to satisfy the work ethic. Therefore, in the winter 
months it was a case of getting all the boys and the family of working age 
(and that meant everybody from the age of twelve up—there were no child 
labour laws that applied at rural Manitoba in those days), into the bush 
camps of northeastern Manitoba and northwestern Ontario. From November 
till April, it was always part of the rhythm of the cycle of the seasons of the 
year. When the farm work was finished, into the bush camps, hastily built, 
unpeeled logs, bunkhouses and cook shacks, a few team of horses, maybe 
ten or twelve of the neighbours’ sons as well, were hired on as help. In you 
would go cutting pulpwood for Abitibi Pulp and Paper, Pine Falls or Keewatin.  
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Even though I said I liked school and tried to get out of the heavier work that 
way, my dad insisted that during the Christmas and New Year break, that 
even at the age of twelve, thirteen, fourteen, that I spend at least two to 
four weeks, cutting pulpwood with my older brothers. It did not matter if I 
broke more saw blades than I earned in a day; I had to cut pulpwood. In that 
short period, I came to understand and therefore appreciate, what it must 
have been like to live in the frontier. Not just in the Pioneer days, but even 
then, and even today in a sense, to live in the frontier of the north and the 
mid and high Arctic. Because even to go, and this may sound incredible, 
even to go eighty or ninety miles just to the east side of the Winnipeg River 
and into the bush, twenty, thirty, forty miles, not much more, for four or five 
months of the year, was like going back decades in time. No telephone, no 
electricity and only the kind of food that could be kept frozen (no 
refrigerators) in natural frost of the winter. Or if you could shoot the 
occasional deer or moose and you did not worry too much about game 
wardens, you lived like that.  
 
You would cut two cords a day. The better, more systematic pulpwood 
cutters would cut maybe two and a half to three cords with just muscle and a 
Swede saw. No chainsaws; the advent of the chainsaw did not come till 
1949/50. I remember certain things by association, about the same time as 
our Royal Canadian Air Force sort of finished the exploration of our Arctic, 
that is a year or two after that the chainsaw came into wide spread use. 
General Greenaway, who is here tonight, may well wonder, what do 
chainsaws have to do with his remarkable navigation of the Arctic in 
1946/47, but there is a kind of correlation to all these things.  
 
The point I am trying to make, maybe digressing a bit too much, is the 
identification with the frontier. Even from the days when I was a young 
rookie MLA and MP, and then as a young thirty-three year old Premier of a 
province, I have always been interested in ways and means, technological, 
engineering, scientific, because in the final analysis, politics and policies, 
although important, can not really make progress at a faster pace than the 
capacity of technology and science to bring us (society) the means with 
which to do it.  
 
In 1969, as a thirty-three year old Premier, I was very mindful of the fact 
that a lot of small communities, thirty to be more precise, in the northern 
part of our Manitoba were isolated and without service and ignored. The 
same province that has the Golden Boy up on the dome of the legislature 
facing north since 1918, that nevertheless, although he may be facing north, 
the psyche of this province never was facing north until after 1970, its 100th 
birthday. There were thirty remote communities in the north. Aboriginal, 
Métis and, whatever racial composition, that is not the point. The point is 
remoteness on the frontier and beyond. They had absolutely no linkage with 
the rest of the province, very little transportation linkage, and no 
telecommunication linkage to speak of. 
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To make a long story short, between 1969 and 1976, we built twenty-four 
gravel, all weather, and landing strips in these northern communities. It did 
not take rocket scientists to figure out the economics if you had to bring 
provisioning and groceries in, or to try to freight commercial fish with single 
engine aircraft on floats. It did not cost that much money to build gravel 
airstrips, twenty-eight hundred feet, thirty-five hundred feet. The point is 
that we built twenty-four of them in about five or six years and with that 
concurrently came winter roads. There had been winter roads before. Mining 
companies had been building winter roads since the 1920’s, and we had one 
or two individuals building winter roads, but the point is, times were 
changing. The building of winter roads by an individual, who then had 
effectively a monopoly on the trucking, in some cases even charging a toll, 
simply was not acceptable anymore in the 1970’s. So we went to a system 
whereby the Crown built the winter roads, just like it build non-winter roads. 
In other words, we discontinued the differentiation between roads and winter 
roads. The Crown took responsibility for building roads, removed the 
monopoly of trucking and opened it up to all common carriers. This had the 
effect of reducing, to some significant degree, the cost of bringing in 
groceries.  
 
But, I have to be among the first to admit that sometimes, the benefit is 
captured entirely by the community. Sometimes it is captured only in part by 
the community, and it is another long story if you were to do an economic 
analysis, to find out what proportion of the benefit of winter roads and gravel 
strips that enabled multi-engine aircraft into a community. To what extent 
did the benefit get captured by the local communities and residents, or by 
the purveyors?  This is a big question, which I leave Barry Prentice to wrestle 
with during the rest of his career, which will be a long one I am sure.  
 
Some of these issues are not simple. They are complex indeed. Even if the 
greater part of the benefit of these changes of the early 1970’s, which is 
thirty years ago, time does pass, even if it had all been a positive story, it 
would now be time to revisit. The simple passage of time has changed so 
many of the parameters. The cost of fuel has increased, the amount of fuel 
that has to be taken in (flown or winter-roaded in) to some of these 
communities, has changed dramatically. Not only has the population tripled 
and quadrupled, and I do not think that is an exaggeration in many of these 
communities, but the lifestyle or mode of life has changed, so that no longer 
is dry tamarack used as fire wood, but instead it is number six fuel oil, if not 
electrical baseboard heating, etc. 
 
All this has changed, and it changes the mix, both as to quantity and type of 
freight that has to be taken into these communities that are growing both in 
population number and growing in terms of expectation of material goods. 
Therefore, we have no right to become complacent and say, “The way we 
were doing it in the past we shall continue to do”. It is like the old Anglican 
prayer; “the way it was in the beginning, is now and ever shall be, world 
without end, amen.”  It is not that simple, times change, needs change, the 
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factors of production and consumption change, and we have to change with 
it. This is why I welcome conferences such as this one, because we simply 
have to be prepared to think ahead of our times. I do not advise you to go 
into politics if you are going to think twenty years ahead of your time, but it 
is good to know that there are some people that are prepared to start 
thinking ten and twenty years ahead of their time.  
 
Certainly, we need it, with respect to the frontier and the Arctic. We need it 
desperately with respect to the use of energy in our society, generally, not 
just in the frontier. Here is yet another reason for getting a little bit serious 
about modalities of transport to the frontier, the north and the Arctic: 
energy. Because I say to you with all the emphasis I can muster that, as 
regards energy, we live as the Chinese say, in interesting times. When the 
Chinese say interesting, they mean a little more than just interesting. They 
mean challenging. They mean dislocating and disturbing times.  
 
All of us here have lived through a time in history when consumption of oil 
and gas has gone from something like, five to ten million barrels a day, when 
we were young. Consumption has gone from five to ten million barrels a day 
in the 1950s to today when the consumption is in the order of seventy-five to 
seventy-eight million barrels a day, and rising. This is in the order of twenty-
four billion barrels a year, and rising. Let no one ever tell you, because I 
think common sense will tell you to begin with, that there is no finite 
dimension to all this. 
 
Why is it so difficult for intelligent people to accept the fact (and it is a fact) 
that a given oil well can reach a point of onset to depletion, and a series of 
wells, known as an oil field, can reach a point of commencement to 
depletion?  And, a series of fields can reach a point of depletion. And, a 
major oil producing country can reach a point of depletion, or in other words, 
a point of maximum production capability, from which there is the beginning 
of decline. A bell curve, one of the most elementary curves known to 
mathematics and to statistical mathematics, is as true of oil and gas 
production, as it is of professors marking university exams. Is anyone 
shocked that just as the oil fields first of east Texas and then west Texas, 
and then all of Texas, began to decline, not just lately, but twenty-five years 
ago? Oil production in the lower forty-eight states in the United States began 
to decline about 1972/73. In the Western Sedimentary Basin of Alberta, the 
conventional oil began to decline in the late ‘70’s. The highly vaunted oil 
fields of the North Sea of Norway and of Great Britain, reached their 
maximum two years ago, and three years ago respectively, and have started 
to decline. The north slope of Alaska has done the same. Why then is it 
somehow unthinkable to assume that there comes a point when the giant oil 
fields of Saudi Arabia and the Emirates, also show the same pattern? In 
which case, globally and planet earth as a whole – not that it will run out of 
oil tomorrow or next year, but that it will reach the maximum point of its 
production capability and start a slow and gentle  (but relentless) decline.  
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Given that our dependency goes in the opposite direction, you can see that 
we have a bit of a problem. This is one reason why those who think outside 
the box about automotive transportation, such as hydroelectric vehicles, 
have my complete respect and admiration. Those who blithely continue with 
gas guzzling vehicles, as though there is no tomorrow, do not deserve similar 
consideration.  
 
The same goes with respect, long distance transportation of freight to the 
frontier. There can be no question, but that there will be ever increasing 
need to move increasing amounts of goods to communities, but also I should 
think, to mineral producing specific points in the North and Arctic terrain. The 
modality of transportation, which will become dominant, is the one that can 
operate on the least consumption of fossil fuel. I am one of those who 
believes that even though we will not run out of fossil fuel in any precipitous 
sense, I believe completely that in future decades, demand will outstrip 
supply and we will have to go to beat hell in order to keep a tread milling in 
place. The price of fossil fuel will increase; you can already see signs of 
spiking of natural gas prices. I do not want to bring bad news to Manitoba 
Hydro, but their natural gas subsidiary is not going to make much money for 
them in the next few years, and so on and so forth.  
 
Thank God that in Alberta there are substantial tar sand deposits. But there 
is an irony there too, because of the amount that is accessible and 
productive—is a small percentage of the gross amount. Even that amount 
can only be processed by using large amounts of natural gas, both as a 
source of heat energy, and as a source of lightening up the heavy molecules 
of tar sand and heavy oil, in order to make it into a lighter crude that is 
needed in the gasoline and diesel production. So, natural gas is not going to 
see any reduction in the pressure of demand. Moreover, in recent years, 
utilities in Canada and the United States have been slow to build additional 
capacity, but when they have—virtually 95% of the new additional capacity 
built has been based on natural gas. A more shortsighted course of action I 
cannot conceive of and there has been nobody around to tell them so.  
 
So, yes, in a democracy, who is going to tell the emperor that he is not 
wearing any clothes, if not the people themselves?  But the people 
themselves depend on good quality information. However, you cannot impart 
good quality information in sound bites on the television news, especially if it 
has to compete with business scandals, sexual scandals, and scandals of who 
knows what kind. The solid type of political information that needs a few 
minutes, if not a few hours, does not have a chance on a twenty second 
sound bite, which is how most of our national news is communicated 
nowadays.  
 
So there is really no substitute for a conference such as this. Sometimes you 
may think you are way too much in the clouds, too far ahead of the times. All 
I want to tell you in closing and with all the emphasis I can muster, is that 
some of the most serious problems we face as a free society, and a 
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democratic world, some formidable problems, intractable almost, are in the 
domain of energy policy and non-sustainable practices. Therefore, let’s by all 
means, look for modes of transport that can do with less, rather than more, 
energy per ton-mile. Thank you.  
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"Air Transportation: The Future Is not What It Used to Be." 
 
It is a tremendous honour for me to be here with you today. My involvement 
with lighter-than-air started at an AIAA conference about two years ago, at 
an international symposium that brought people together from all over. At 
the time I was the policy advisor for aviation at the White House. If you had 
asked me before that symposium what I thought about lighter-than-air, I 
would have said the Goodyear Blimp or one of those hot air balloons, and 
that would have been about it. But I went to that conference and discovered 
that there is a tremendous potential for a future industry that could do 
marvelous things, and dedicated myself to doing what I could from that point 
on, to help move things forward. I think that that conference in many ways 
was the beginning of a brand new future for this industry, and I want to talk 
a little bit about that today and put it into perspective of what’s going on in 
general in the United States in the transformation of air transportation.  
 
Before I do that though, I want to say that it is an honour for me to serve on 
the podium with Don Richardson, who is the President-elect of the AIAA, and 
whose organization sponsored the conference that opened my eyes to this. 
Don has really recognized and has been an outspoken person in terms of the 
potential for LTA, and it has helped to move things forward very dramatically.   
 
The subject of my presentation is “Air Transportation: The Future is not What 
It Used to Be”. If we went back three or four years ago, the future of air 
transportation would have had us talking about airlines. Actually, a lot more 
is happening now and that is what I hope to be able to present to you.  
 
Let’s start at the very basic - why are we all here?  The economy, jobs, the 
health of our communities and our nations. As we looked at the big picture 
from the White House back a number of years ago, basically that was the 
idea. E-commerce was emerging and that was providing tremendous 
advances and transportation was to deliver the goods. This was basically the 
chemistry for economic growth for our countries. I actually asked for a study 
that was done that looked at population change. What it showed was that if 
you were going to overlay a map of the hub and spoke airline system of the 
United States, you would find that that is where people are moving. So 
despite our efforts to connect people with the Internet and all of these sorts 
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of things, the economics show that you need to be near transportation in 
order to have a healthy and growing economy.  
 
As we look to the future, high speed and transportation requirements are 
going to increase dramatically. As a nation we realized that we needed to do 
something quickly to assist and move transportation forward. E-commerce 
was outstripping our ability to deliver the goods, and that became sort of the 
quintessential question leading up to a Presidential Commission called the 
Commission on the Future of the United States Aerospace Industry.  
 
This Commission was formed at the request of Congress. There were twelve 
commissioners from very prestigious backgrounds in the United States. 
Basically the conclusion of this commission report is how vital aerospace is to 
our country and in fact, all countries, and that we must all work together. 
But, unfortunately, most people take transportation for granted and the 
leadership of the United States was in jeopardy, looking towards Europe. We 
needed a vision to sustain us into the future.  
 
The vision that the commission came up with is the idea of moving anyone, 
anything, anywhere, at anytime, and that this should guide us. Now let me 
just say that the commission focused on aerospace, both civil and military, so 
it is much broader than our discussion today. I am going to focus my 
comments on air transportation, because that is really what we are talking 
about. But the point is, once you start to say that is the vision for the future, 
how do you move huge pieces of cargo?  There is no way today. So this 
becomes a fundamental call for the capability to move anything, anywhere, 
anytime.  
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And high-speed modes gain market share
(Schafer and Victor, Sci. Amer., Oct. 1997)

In the report of the 
commission, when we 
turned to air 
transportation, the 
objective was to deliver 
people and goods, quickly 
and affordably, when and 
where needed. Specifically 
a quote that says: 
“lighter-than-air vehicles 
should provide heavy lift, 
security patrols and high 
altitude platforms for 
sensors and 
communications.”  Here is a Presidential Commission in the United States 
recommending, both to the Congress and to the President, that lighter-than-
air vehicles should be created to accomplish these sorts of objectives. So, 
there is a high level recognition in the United States of the importance of 

hat we are trying to talk about here in this conference.  
 
w
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As we look to the future of air transportation, we need new vehicles and 
operating concepts and not simply, as some people would say, the vision. 
Most people’s vision of the future is a more efficient past. Essentially the 
commission was saying we need to improve the airline system, but we need 
more than that. In fact we have a very diverse sets of opportunities, 
everything from hub and spoke, down to personally-owned vehicles that 
need to be part of an aviation system for the future of our country, and in 
fact the world.  
 
Just to get technical for a second, if you look at where we have concentrated 
our efforts in the past, it is a rather narrow view, where actually, we think 
that things should be expanded greatly. The first area that we gave some 
thought to was the idea of a revolution that is coming in new aircraft that 
were being developed. New small jet aircraft are going to be on the market 
within the near future that will dramatically cut the cost of transportation. 
The Eclipse, for example, and some of the others are looking at a dollar-a-
mile operating cost, at four hundred and fifty miles an hour. So the ability 
exists to have a point-to-point, on-demand, air taxi system for the nation 
that would operate underneath the airline system and provide an opportunity 
to use the thousands of runways that we have available and bring 
transportation closer to people’s homes.  
 
Some of the studies we have had show that even though an aircraft may fly 
at 450-500 mph, the actual time, doorstep to destination, can be something 
like fifty or sixty miles an hour, by the time you get to the airport and go 
through all the security and get on the plane and then through a hub at 
Atlanta to get to somewhere, and so forth. So the idea of being able to go 
point-to-point, affordably is very intriguing and something that the 
commission was very interested in.  
 
The idea is something like this: You go on the Internet and you say, I want 
to go from here to here. What would come back would be an opportunity to 
say, well here’s the airline’s scheduling cost, here are individual operator’s 
cost, and you could essentially sign for the transportation system that suited 
you in terms of time, cost and convenience. Think about that now in terms of 
lighter-than-air; let’s say you have a shipper that wants to ship something. 
They can go online, and in a sense, lighter-than-air could be an option to 
other types of transportation as we move forward.  
 
Technology is in a number of different areas; there is a wide range of 
vehicles that are emerging, including the un-piloted vehicles and other types. 
The commission recognized the full scope and we are anxious to encourage 
the development of these different vehicles.  
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There is also technology that is coming forward. Synthetic vision is 
something that NASA has been working on, and Boeing has now picked up 
on. Here is a situation where you have a terrain database built into your 

computer. NASA has 
mapped everything from 
sixty north to sixty 
south, and I know that 
does not cover 
everything in Canada, 
but, you know, that 
could be accomplished as 
well. You would have 
essentially a database, a 
GPS position, and you 
could then get a 

synthetic vision display. What this does is opens up the ability to fly into 
almost anywhere in the world, daylight VFR, even though it is nighttime or in 
the weather. The idea is to create a future digital airspace that has precision 
navigation and surveillance, digital maps, improvements in weather for 4-D 
atmospheric knowledge and enough bandwidth to exchange information. So 
eventually the government would create an infrastructure that opens up the 
capability of any aircraft to operate almost anywhere, anytime.  
 
We also, from the commission, recognize the need to do that. I have been 
describing sort of the civil aviation piece of this, but this digital infrastructure 
is the same infrastructure that we need for our military and for homeland 
security. And so, perhaps we need to build an infrastructure that would work 
across these three major missions of our national government. As we speak, 
FAA, NASA, DOD, the Department of Homeland Security, and, the 
Department of Commerce, have joined together to create a joint planning 
office, that would bring together the agencies across our government, to 
create a longer term vision of how we want to transform our aviation system. 
A plan to do that is to re-align the resources of all of these different agencies 
and create a process to move this all forward. We are talking major change 
in the way air transportation is accomplished, starting in the United States 
and moving from there.  
 
One of the basic parts of the system is to allow vehicles, both manned and 
unmanned, to operate safely and securely and provide for a mobility of 
people and goods that go beyond what we have talked about with airlines in 
the past. Lighter-than-air appears as a technology that needs to be looked at 
and supported in terms of infrastructure within our country.  
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cusing on lighter-than-air. 
 
A tremendous amount is going on, recognizing the potential capabilities of 
lighter-than-air to perform important missions for our government as we 
move forward. But all of this means that we need to bring together the 
pieces of the puzzle. How do we get there from here? A lot of issues need to 
be addressed. So really, we need to come together. The commission on the 
future of the aerospace industry recommended bringing together the 
government with the industry to be able to achieve our visions for the future.  
 
Now the commission did not specifically focus on lighter-than-air, and what 
needs to be done there. There needs to be a vision, and in a sense, as the 
Executive Director, I was called on to go out and speak to a variety of 
organizations and call for the community to come together and to 
understand, what’s happening and where things are. But there has been no 
leadership for lighter-than-air. I am happy to say to you that in difficult 
times, leaders do emerge, and one has in fact emerged, and that is LTC Mike 
Woodgerd. He stepped forward and has developed a vision that I believe is 
the future for lighter-than-air heavy lift. He is our last speaker today and you 
need to stay and listen to him, because he has the vision for our future. 
Thank you very much.  
 
Questions: 
 
Q: Charles, this may not be a lighter-than-air question, but it is one that 
occurs to me. How do you deal with the problem of congestion, especially in 
crowded skies, like the Northeast?  Is there also going to be an equivalent 
upgrading of air traffic control? 
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A: (Huettner) This is absolutely the key to what we are talking about here. 
The government’s role in air transportation is not to pick winners or losers, or 
to, let’s say, support a particular company, or whatever. It is to provide an 
infrastructure that is capable of handling whatever needs to be handled. If 
you look at how the birds fly, airspace is not a problem; the airspace is 
immense. What is not there is an air traffic management system that will 
take advantage of this. The Joint Planning Office that I spoke of in my 
conversation is looking at transforming how air transportation occurs, and 
the air traffic management. It is looking at aircraft-to-aircraft separation.  
 
I am not sure how familiar you are with Automatic Dependent Surveillance 
Broadcast, but if my aircraft knows where it is and it broadcasts not only 
where I am, but where I am going, or my intent through my flight plan, and I 
receive that similar information from the aircraft around me, so that now in 
this visual scene, I know where I am, I know where they are, the aircraft 
knows whether I will conflict, and if so, it can provide some guidance. So you 
have a transformed aviation system that has more aircraft-to-aircraft 
connection. You have a changing role of air traffic controllers, to monitoring 
and managing the airspace. You have a more diverse set of airports that 
people are going to, so congestion at individual airports, can be adjusted to 
some degree.  
 
So we are talking about a transformation between now and twenty-five years 
from now, to an entirely different system. The decision-forcing mechanism 
actually is un-piloted vehicles. What we would like to be able to do is have 
un-piloted vehicles flying in the same airspace with piloted vehicles. Now how 
do you do that, safely and securely?  This is the challenge that we are taking 
on, to create an infrastructure that would do that sort of thing. The benefit 
for lighter-than-air is that you are just another one of the vehicles, as 
opposed to having to be forced into an airline model of air traffic 
management, which is what we have today.  
 
So we are embarking on a bold new future, and all I can say is that we have 
got the best minds in the countries starting to work on this, and the 
development of a plan. Our Congress, in the reauthorization bill, is working 
to fund the development of this Joint Planning Office. There is a Policy Board 
to this Planning office that is headed by our Secretary of Transportation, and 
has under-secretaries for Defense and Homeland Security. This is a top-level 
national initiative that you will be able to see. You are absolutely right, it is 
going to mean a change and that is exactly what we have embarked on. 
 
Q: With the advent of government involving themselves in the development 
of some of these practices and some of the research, how is industry 
reacting? Because you are looking at a number of years in the future, where 
their work-up time for commercialization is quite extensive. 
 
A: (Huettner) Well that of course is key. The government does not actually 
develop anything; it contracts to do things with industry. So you have the 
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manufacturing community, the academic community, and the operating 
communities that need to be involved. We have brought together the 
government to begin with.  
 
There is an industry advisory committee that is working with the government 
piece. We are in the process of establishing though, a much greater 
connection, to bring industry involvement in. NASA will play the major role in 
the development of the civil pieces of the technology. They have already had 
two workshops with a wide range of operators and industry people to provide 
input. Eventually they are going to be making proposals for the budget, 
which, as that moves along, there will be consortiums performed to develop 
what needs to be done.  
 
If you are going to have a national plan, it actually has to serve the people 
and the nation. The tricky part is the emerging capabilities, heavy lift lighter-
than-air, does not have a strong advocacy group, because they do not exist 
at the moment. We need to pay particular attention that there are people like 
LTC Woodgerd and others in this room, who can help to steer this 
development to allow the kinds of operations that you need.  
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“Overview of LTA Activities” 
 
I just happen to recall that in 1953, which was fifty years ago, I was a 
scared-to-death young flight test engineer, flight-testing the Goodyear ZPG4 
Blimp in Lakehurst, New Jersey. I was out on the catwalk measuring the 
blade angle of the blades on the engine. It was all greasy and slippery, and I 
do not know how I survived. But I did not turn my hair white then; that was 
different.  
 
Anyway, what I would like to talk 
about today is to give you some 
feel for the sincerity and the 
depth of the activities in my 
country concerning lighter-than-
air vehicles. I am going to speak 
about that from two different 
viewpoints, one is as the 
President-elect of the AIAA. I 
would like to tell you what that 
organization is doing, as far as 
lighter-than-air is concerned. 
Then I would like to give you a 
little indication of what my 
company, Science Applications International Corporation (SAIC), is also 
doing in lighter-than-air. So in one case it is a professional society, in the 
other case it is a very large corporate organization, both of which have 
sincere interest in lighter-than-air.  

6

Approx. 30,000 members (28,964)
4,973 international members

Approx. 5,000 student members (5,096)
665 international student members

52 member corporations
9 international corporations

66 technical committees (over 2,100 members)
Engineering & Technology Management group
Aircraft & Air Transportation Systems & Operations Group

• LTA Technical Committee
• Balloon Systems Technologies Technical Committee

Propulsion & Energy Group
Space & Missiles Group
Aerospace Sciences Group
Information Systems Group
Structures, Design & Test Group

AIAA Membership

 
Let me give you a quick overview of the AIAA. It was formed in 1963 as an 
amalgamation of the Institute of Aeronautical Sciences and the American 
Rocket Society. I am an aero dynamist and a pilot, and so I voted against 
that merger, but I lost. Several disciplines one way or another correlate with 
lighter-than-air, and I am going to show you that correlation in just a 
second. We have got a little under thirty thousand members, almost five 
thousand of which are international all around the world, plus five thousand 
student members. We have a lot of corporations, but we have a lot of 
technical committees. The two that particularly pertain to lighter-than-air are 
indeed a lighter-than-air technical committee, and as we heard yesterday, 
there is a real correlation with balloon systems, so we have a balloon system 
technical committee too. The AIAA is a volunteer organization, but twenty-
one hundred of our members devote some measure of their time to serving 
on these 66 technical committees.  
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What I would like to do is to 
show you what our lighter-than-
air systems technical committee 
does. There are about thirty 
members on our technical 
committee. We have about thirty 
members who donate their time 
to doing activities.  Interestingly, 
fifteen of those thirty members 
are international members, so it 
is a wide spectrum of 
participation from a wide variety 
of technical disciplines, all 
devoted to lighter-than-air 
issues. We deal with putting people together to talk to each other and as you 
have seen, the technologies vary from traditional to extraordinarily 
innovative.  
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Lighter-Than-Air Systems Technical Committee 
Overview

 
This technical committee puts these people together to look at user needs. 
Technology is really needed, but you have to start with a requirement, such 
as we have been talking about yesterday and some today. What do you want 
to have happen, and will a lighter-than-air aircraft meet that objective?  A lot 
of people think that lighter-than-air is the Goodyear Blimp or the Fuji Blimp. 
We really are dedicated to trying to educate, not just the public, but educate 
the people to fund things like this.  
 
The technical committee does provide scholarship funding for students to do 
some studies. I happen to be a passionate believer that the future of the 
aviation industry is young people, and we would really like to help stimulate 
that. In addition, the technical committees help advise our government 
industries in such things as air-worthiness regulations, and as Mr. Huettner 
said, rules that allow the optimum use of lighter-than-air aircraft in our 
airspace.  
 
We have learned from the helicopter industry that we should not make a 
helicopter fly like a fixed wing airplane. Similarly, we should not make a 
lighter-than-air vehicle fly like either a helicopter or a fixed wing aircraft. 
Through this committee, the AIAA tries to improve the establishment of 
standards that are logical for lighter-than-air aircraft. We do have accidents 
on occasion. They need to be looked at, and we need to develop performance 
specifications for vehicles like this.  
 
In 2001, we had an extremely effective and well-attended lighter-than-air 
convention in Akron, Ohio. AIAA has what we call an “Aircraft Technology 
Integration and Operations Forum”. We are having the third one of those 
November 17-19 of this year, in Denver. Both Dr. Prentice and LTC 
Woodgerd are going to be giving papers there. It is a collaborative mini 
conference of both the balloon and the lighter-than-air technical committees. 
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We are going to be participating in England, along with the Airship 
Association in August 2004. We continue to try to keep lighter-than-air 
associated with balloons in front of the technical community, through 
technical forum, to either stand-alone or integrate with our Aircraft 
Operations Technical Committee. Certainly as a long-term member of AIAA, 
and as the incoming President of the AIAA, I intend to make sure that we do 
not just lose ourselves in general aviation airplanes (although I have been a 
general aviation pilot all my life), or super sonic transports, or missions to 
Mars, but we include the very pragmatic and exciting world of lighter-than-air 
in our technical thrust as we go forward.  
 
Now let me talk to you for just a moment about SAIC. SAIC has over forty 
thousand employees, and about $6 billion/year in revenue. It is the largest 
employee-owned research and engineering company in the United States. In 
essence, SAIC does not make anything. It is not a manufacturer or an 
esoteric think tank; it is halfway in between. Our biggest claim to fame is 
integration of disparate elements into a system, or as some people call it, a 
system of systems. It is a very interesting company, very entrepreneurial 
and very much at the front edge of technology.  

 
So, what are we doing in lighter-than-air?  Well I will briefly go through some 
of the involvements that we have in the lighter-than-air technology world. 
They are basically things that we are contractually obligated to, and like to 
do right now. They are all in the Defence and Homeland Security areas. I 
would like to just give you a few indications of some of the things that we are 
doing to show just how important we think lighter-than-air is, and why we, 
as a large industrial corporation, are putting our resources behind it. Not all 
of these activities are contractually supported.  
 
There is been an interesting 
RFP, from DARPA, our 
Defence Advance Research 
Project Agency. It is a sensor 
carrier, it is going to be 
seventy thousand feet, and it 
is going to be on station for a 
year. But anybody who knows 
DARPA knows that they do 
not like traditional 
technology, after all, the first 
“A” is advanced. This is an 
airship where the antenna of 
the airship is the skin. In 
order to stay up for a year it needs incredible advances in power systems, as 
well as aerodynamics. The whole concept is to take an order of magnitude 
reduction in the weight of all things that go into this vehicle. So it is an 
incredibly challenging program, it is called Isis up there. It is a platform that 
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is primarily going to carry incredibly effective radar, which has not been 
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developed yet. As a matter of fact, if I remember right, at three hundred 
kilometres it can track a man walking at one kilometre per hour.  

 
Now let me talk about the low 
altitude UAV’s. This is a UAV 
for Homeland Security, called 
SASS LITE that carries a 
surveillance system. We are 
involved in the flight test of 
that vehicle. We have some 
very interesting, and 
interested, people who are 
very LTA knowledgeable in 
our company, so flight-testing 
is very important.  
 
The navy has been a 
supporter of LTA’s for a very 
long time. I flight-tested a navy blimp in 1953, but they have had blimps for 
a very long time. It is designed to carry a heavy load; it is designed to carry 
some sensors. We are looking at low altitude vehicles for coastal patrol, 
customs, coast guard, and other support activities. Again, it is both a sensor 
and a communications support vehicle. These are just the programs that we 
are contractually involved in. There are many others that our company 
funded and we are very interested in the low altitude logistic capability and 
heavy lift capability of lighter-than-air. We just have not experienced the 
contractual support necessary, but we are funding it on our own.  

15

Low Altitude UAV Airships
US Government investigating low 
altitude unmanned airships for 
Homeland Security missions

SAIC initiating flight tests with  
US Army Small Aerostat 
Surveillance System, Low 
Intensity Target Exploitation 
(SASS LITE) unmanned 
airship

US Navy interest in UAV airships
Investigating applications of 
small UAV airships for support 
of Naval warfare missions in 
littoral areas

SASS LITE undergoing air inflation and inspection

SAIC Lighter-Than-Air Activities
(Defense/Homeland Security)

 
So what I have tried to do, in just a few moments, is indicate to you that, 
both from my professional society involvement and my corporate 
involvement, I am responsible to coordinate civil aviation activities 
throughout our corporation, which with sixty-five business units is a non-
trivial task. But LTA’s are increasing in their visibility in my community and 
our company is very much excited in the opportunities for the integration of 
a total LTA-dominated air transportation system.  
 
As I said earlier on, we do not build anything, but we integrate; we bring 
parties together, we are very involved, as Mr. Huettner said, in air traffic 
control and airspace management. We have a long tradition of contributing in 
the technologies that all come together with this new concept of air 
transportation in the low altitude, and new platforms that will operate at 
seventy thousand feet. The industrial competence of companies like mine, 
and we are not the only one in the United States, is very real, very sincere. I 
just wanted to let you know that you are not a lone scout herding cats. 
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Questions: 
 
Q: What are your comments, in terms of controlling UAVs in civilian airspace? 
 
A: (Richardson) Well that is a question that as a pilot has concerned me for 
some time. We used to go through what we call, see and avoid, back when 
you had eyeballs in the airplane. Now we are talking about detect and avoid. 
There is a significant amount of work going on in the FAA concerning sensors 
on the air vehicle, whatever that may be, to get information back to the air 
traffic control system. It is an interesting problem and perhaps Mr. Huettner 
could comment, too.  
 
It is probably the most serious problem in getting unmanned vehicles into 
our airspace system. Right now it is very difficult. You have to get a letter of 
authorization and it takes a long time, but the FAA and NASA have realized 
that this is a problem. There is a non-trivial amount of dollars going into 
trying to solve that problem. It is a very active program in the government 
right now.  
 
A: (Huettner) There is, from the UAV (un-piloted vehicles) standpoint, a 
major initiative that has been funded beginning in 2004 fiscal year. There is a 
group called Access Five. It is a collaboration of industry people who have 
formed one organization, and then the government. NASA has over a 
hundred million dollars going into it this year. One piece of that is looking at 
the regulations and regulatory aspects. Their objectives are to take the 
vehicles above forty-one thousand feet and be able to control them as a part 
of the air traffic system in a place where there are not a lot of aircraft and 
demonstrate their activities, and so forth there.  
 
It is a four-step program. First is show they can do it, and second is to be 
able then to return through airspace. The third step is to move it down to 
eighteen thousand feet and above. The fourth step goes beyond that and 
starts to look at lower altitude. So let’s just say there is a very detailed 
program, it has good funding from NASA, that is actually paying the bills. The 
industry is integrally connected and actively pursuing this. By the time the 
UAVs have, or the lighter-than-air vehicles are available, the UAV population 
will have already sorted out the unmanned piece of it. There is support from 
FAA and NASA and DOD, who are all working on this very actively today.  
 
Q: We have already had some interest here in Manitoba, related to 
educational components to support the aerospace industry. Do the 
scholarships that you are suggesting, extend to Canada? 
 
A: (Richardson) Oh absolutely, 17% of our membership is international. Even 
though the A in AIAA says American, that is a euphemism. They are 
absolutely available and if you contact me I will be very happy to give you 
the information on how to qualify for one of those scholarships.  
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Q: My question, Dr. Richardson, has to do with the kind of work your 
company does, when you say you are “self-funding some work”. Is it 
engineering work, or are you looking at markets for airships? Further to that 
second point, where do you see the markets for the airships in the lower 
forty-eight? We know pretty well how we can use airships in the north of 
Canada, but where is the market in the US mainland? 
 
A: (Richardson) Okay, that is a two-part question. Our company self-funds a 
variety of things, which runs from the technology, not so much of the 
vehicle, but of the sensors that we put in the vehicles, and I mentioned the 
radar in particular. We are very interested in integrating these different 
sensors in a platform and there are some really big advantages in having 
these high altitude airship platforms. So we deal primarily in operational 
concepts and in sensor integration technology.  
 
Now as far as the second question is concerned, while we have talked about 
the Homeland Security, the surveillance applications, there is a tremendous 
application in logistics supply, particularly moving large quantities of material 
quickly. My experience in the army goes back to Italy in World War II, so 
that is a long time ago. But, we have experienced fairly recently in the Middle 
East, trying to move large amounts of material quickly, and quickly is 
sometimes a matter of months, repositioning and putting things in the right 
place. My lay mind says we can do that in a matter of two, three days if we 
had a system in place, not necessarily dedicated to the military, but like our 
civil air reserve fleet, made available upon demand to the military for high 
tonnage, quick reaction logistics supply. It would be a tremendous advantage 
to our country and our defense system.  
 
Independent of that, we talked yesterday about using balloons for logistics, 
and we talked about helicopters using their capabilities, which are fantastic 
to a certain degree. For instance, in your logging industry, picking up large 
amounts of logs and delivering them to a particular place is a non-trivial 
application of LTA technology. There is a tremendous future for it, we just 
have not exposed it all and we have not made the business case for it yet.  
 
This is so important in our world. It is not to just get excited about 
technology and to have your eyes roll back in your head. Nobody funds eyes 
rolling back in your head, unless they are ophthalmologists, but if we can 
make a business case and I know I am striking to you in particular, Barry, 
but if we can make a business case for the incredible capabilities that we 
have in LTAs, they are going to come. There was a movie in the United 
States called Field of Dreams, which said, “build it and they will come”. LTAs 
are in that category.  
 
A: (Huettner) I would add my two cents worth, too. From the commission 
standpoint, when we were looking at air transportation and the benefits to 
any nation, the idea to being able to move goods quickly and affordably 
anywhere, any kind of goods, frees the nation. You can go back to the very 
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beginning; towns were built around rivers and waterways, because 
transportation made that happen. Then came the railroads, and automobiles, 
and so forth. If you think about how much it costs now to construct a road 
and all of that, to have a capability of lighter-than-air to take off-size goods 
and heavy goods and deliver them places, it frees one’s thinking.  Right now 
we really have ourselves constrained in our thoughts.  
 
One thing that you can do to help in this area is to identify industries that 
would be willing to pay big bucks to move something heavy. Our issues in 
the States are different than yours. Here there is such vast distances and so 
forth, that building roads is very difficult. In the States, we are so congested 
in many areas, having something that could lift something large and place it 
strategically in a congested area could be even more valuable. But nobody is 
thinking about that, because the capability does not exist. So identifying 
customers is maybe the first step, and that would be one of the challenges 
that I would like to leave this group. What are the industries out there today 
that could use the service, but do not even think about it, because it does 
not exist? 
 
Q: In the area that you were talking about, the Manitoba Chamber of 
Commerce has been looking at this heavy lift capability with the cooperation 
of the Provincial and Federal governments. We have a lot of mining activities 
that require heavy equipment to be placed in remote places. Sometimes they 
develop roadways into these places to get some of their stuff in, but more 
often the resource is left undeveloped. A lot of companies out there are not 
aware of the type of lift capabilities that we believe airships could have. But, 
unless you have something physical to show, they frequently do not want to 
invest in speculation. So how do you get across this Catch-22 position? 
 
A: (Huettner) I would suggest two things. LTC Woodgerd will talk about later, 
and which Don spoke to, the U.S. is investing in the creation of some 
vehicles. So that piece is being worked on. What I tried to talk about in my 
presentation is the infrastructure in terms of air traffic management and 
regulation. The things that government provides in terms of setting up an 
infrastructure that will be harmonious with the operation. Clearly the 
government is not going to create a business, but the pieces are coming 
together. My hope is that there will be enough upfront involvement by the 
government and others in risk reduction and moving this forward, that 
customers would see the benefit of joining a consortium that would help to 
make things move. But we need to know who are those potential customers, 
and to get them in early on. 
 
A: (Richardson) Let me add to that. What I perceive, as far as the AIAA is 
concerned, is the significant move towards getting the AIAA, which has been, 
“thirty thousand nerds talking to each other,” to take a much more proactive 
role in what we can do to contribute to society. One of the things that we are 
going to do is exactly what you said Charlie—participate in the establishment 
of consortia to achieve something that can not happen based on just a single 
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industry or a single company. You are going to find the AIAAs name will be 
much more prominent over the next couple of years, as far as establishing 
themselves for the good of the community.   
 
Q: In my time with CargoLifter, this is exactly what we did for over four 
years. We had close to thirty lead users signed up and we had eight MOUs 
[memorandum of understanding] here in North America. A tremendous 
amount of work has already been done, and in forums like this, hopefully we 
make that aware to other people. The Unicals, Mitsui USA, Maglev, the 
people we talked about yesterday, they have a need. We have got to get 
defined within this community how we are going to fulfill that need. I have 
been in enough meetings and some of the people here have also, to believe 
that they are ready to step up. But the first question always is, okay, where 
is it at, let me go look at it, demo it, let me see it in operation. We do not 
need to reinvent the wheel; it just is a matter of formulating the plan and 
getting it sorted out and then going after it.  
 
Q: Let me ask you Tom, is there a way to penetrate the veil of proprietary 
knowledge on that subject?  CargoLifter invested a lot of money in that 
market survey. Is there a way that we could collectively put together a forum 
in which that was the subject? 
 
A: (Boyle) The absolute key element of Cargolifter being able to go public in 
May of 2000 was those lead users and memorandums of understanding. The 
banks would not have been at the table if we did not have the commercial 
support and commitment to be involved down the road. Those eight MOUs in 
North America would have resulted in five hundred million dollars worth of 
revenue to CargoLifter in the first year. Studies have been done, the analysis 
is there, how do we get towards the next steps and how do we get it? 
 
A: (Richardson) We need to get that story out. Communication is really a 
wonderful thing. If we can get that story out it will be very synergistic.  
 
A: (Boyle) I did a study when I was at CargoLifter. For 1999 imports coming 
through the US top eight ports we identified and filtered out what was cargo, 
project freight, and oversized cargo that would be able to utilize heavy lift 
airships. It was determined that twenty airships a year that would be needed 
on an incremental basis, just for that small portion of imports. The studies 
are there.  
 
A: (Huettner) I would just like to respond to that and say that we have all 
these different groups, all these things are happening, it takes some 
leadership to pull it together. The DOD Transformation Office, which is 
responsible for looking at transforming the way things are done, is going to 
play a very key role. This is what Mike will be talking about later on this 
afternoon.  
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SESSION 6: AIRSHIP TECHNOLOGY AND DESIGNS 
 
Moderator: Richard Van Treuren 
  Author  
 
Rear Admiral John T. Tozzi, USCG (Ret.) - Vice President 

SYNTEK Technologies, Inc. 
 
“Airship Technology… A Historical Perspective and the Way Ahead” 
 
While I am supposed to be focusing on the engineering part of airships, I do 
not see at this point a great deal of difference between the engineering and 
the business. You are going to see a lot of similarities here with things other 
speakers have said. I assure you all that we did not collaborate; and I think 
it should be of some comfort that you are getting very similar, yet 
independent, positions on many of the key points. What I am calling this 
presentation is “Airship Technology…A Historical Perspective and the Way 
Ahead.”  I would borrow a line from Jim Thomson, that we must get past the 
romance and into the substance of this issue; I could have called this “Airship 
Technology…Beyond the Romance”. Factor in the requirements, the concepts, 
and the technology; and that is the kind of thing we will be talking about 
during this presentation.  
 
From the standpoint of our involvement in airship technology, my company, 
Syntek Technologies, Inc., with whom I have been since I retired from the 
United States Coast Guard in 1999, supported CargoLifter AG for the duration 
of its existence. We had people in the corporate structure working on 
everything from propulsion systems to systems engineering and integrated 
data environments. We did a lot of work with CargoLifter, and we learned a 
lot.  
 
Throughout the history of airships, designers have always attempted to 
integrate the benefits of numerous burgeoning technologies, such as 
buoyancy, self-propulsion, and steering, into a multipurpose platform. 
Buoyancy of course, is the most compelling; everybody likes buoyancy 
because it is free. I am a ship engineer by education and for much of my 
career.  When the difference in the densities of the fluids is relatively large, 
as is the case between water and air, that is a great advantage. When the 
difference in densities is not so large, as in the case of helium or hydrogen 
and air, it becomes more difficult to exploit the advantage. Nevertheless, as 
airships evolved, they proved that the combinations of technologies they 
employed were feasible, at least technically, in ways that other platforms 
could not easily have ever matched. Certainly their range, freedom of 
manoeuvre, and relative independence from ground infrastructure was very 
impressive.  
 
We have had significant milestones in the development of airship technology. 
We have had Arctic operations: the Graf Zeppelin meeting the Russian 
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Icebreaker north of the Arctic Circle for mail exchange in 1931. We have 
picked up payloads, and we have captivated public interest. We have huge 
hangars. Previous speakers have talked about hangars burning and 
collapsing on airships, but some of them are still around and their size is 
truly amazing. We watch the advertisements on the blimps nowadays, and 
we have imaginations that bring us to other solutions to which we might 
apply airship technology.  
 
So, what does this bode for the future? This is the point at which I break 
from the romance part and get down to what all this really means. I am 
going to propose that since it has all been done before, all we have to do is 
to put all the available technologies together and it will work. In other words, 
“If we build it, they will come.”  Now I will propose to you that that is 
absolutely wrong. The problem that we are dealing with in airship technology 
today is due largely to the shade of difference between the meanings of the 
words “requirement” and “need.”  The word “requirement” conjures up the 
scene of a person or group of people trying to specify the characteristics of a 
product, e.g., “The trailer must be of a height that conforms to that of the 
standard highway overpass.”  “Need,” on the other hand, implies that 
something is not being fulfilled. I need something, because some other 
solution is not fulfilling that need, e.g., “We need a fleet of trucks because no 
other modes are available for shipping our products.”  With airship 
technology, most market niches that have been identified are being fulfilled 
today by some other means. The current means may not be the most 
efficient way to get the job done, but the prospect of shaving some cost out 
of the transport system is generally not outweighed by the magnitudes of the 
cost and risk in developing the new technology.  
 
Where functions are not being fulfilled, the niche is usually so specialized that 
the need to employ the airship year round, not just in specific times of the 
year and in specific places, presents a significant risk once again. This risk 
environment does not encourage investment by the user community but 
rather an attitude of “Okay, where is it and how much is it going to cost me?  
If you have one and it is going to cost me less than what I do now, I will use 
it.”  There simply are not many users who will agree to invest in the 
development of a relatively costly and risky technology, i.e., assuming that 
there is a burning need for airship technology in the commercial world is 
wrong.  
 
If we assume such a need and simply move forward, we may find that the 
user base is simply not there in the end. In any case, it is likely that it will 
not meet customer needs, that the costs of acquisition and operations will be 
too high, and that our venture will fail. We have to be careful as we move 
ahead. 
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This is a graph that my 
company produced a while 
back; it depicts the trade 
space for heavy lift 
platforms. I was involved in 
this study, which was for 
fast ships. We were looking 
at payload delivery rate 
(PDR), which is simply 
defined as long ton nautical 
miles per hour, (the load 
multiplied by the speed, 
effectively). For a 10,000 
nautical mile mission we 
have the duration in hours 
along the abscissa. We 
plotted the characteristics of current platforms and asked, “What do we have 
for large sealift, and where can we possibly go with sealift? Then, where are 
the cargo-lifting airplanes?”  We have a gap; and it is a fortuitous gap for 
airship technology because its contribution is precisely in that gap. We have 
no overlap with another technology, no competition in the airship trade 
space. Airships, in fact, provide another way of moving cargo, another mode. 
The good news is that our technology is in open territory with no visible 
competition; the bad news is it is in open territory with no sustainable 
burning need to fill. Customers are not screaming for a solution to fill it. 
Nobody is saying, “We are dying because there are no alternative forms of 
heavy lift in this area.”  The upshot of all this is that airship technology is a 
great technology that is lacking a clear and sustaining market.  
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So, we have requirements, we have concepts, and we have technologies. 
This is what my company deals with, in bringing these things together. Let’s 
look at these different areas, because I think they are very important.  Area 
one is probably the most important area for this meeting certainly, and it has 
been articulated already - we have unsatisfied requirements. We have 
unsatisfied requirements, so we have to uncover them and we have to 
understand them with an eye toward true and sustaining need. Area two is 
concepts that align with requirements, but not with technologies. Area three 
is concepts that do not align with requirements or technologies, and we have 
a lot of those. Those are called hobbies.  
 
Area four includes concepts that employ technologies but do not address real 
requirements. You certainly do not want to be doing that. You are going to 
be spending a lot of money and nobody is going to use the product. This was 
the point of the last slide, when I said if we build it without paying attention 
to the requirements; we are liable to come up with something nobody needs.  
 
Area five is technology for technology’s sake, and we call those science 
projects. There are a lot of them around too; and we have to be very careful 
that we do not end up in that realm, because we will, in the end, lose out.  
 
Area six is technology that satisfies some requirements, but is incompatible 
with the concepts. These include design concepts as well as feasible 
operational concepts. Finally area seven is where we want to be. Incidentally 
we are not proposing that this diagram looks like this. There may be more 
overlap or less. But, in any case, area seven is a sweet spot. This is where 
we have functional utility. We have technologies that are brought together 
with requirements and concepts that actually meet the need, hopefully a 
sustaining need.  
 
So how do we get to the sweet spot?  There are ways to do this and one of 
them is what we call the Technology Assessment Analytical Framework 
(TAAF). The TAAF is a decision-making environment based on response 
surface equations. I will not get into the details, but we capture the impact of 
the change not only in mission requirements but also in vehicle attributes 
and technologies and system parameters. The first step is to extract the real 
requirements from those who set them. Some of you may have been in a 
position where somebody pinned you down and said, “What are your 
requirements?”  We did it all the time with IT, when I was CIO of the Coast 
Guard. Unfortunately, more often than not, the short answer is, “I will tell 
you when I see it. You have to show me some of what is available so I can 
imagine where I want to go.”  This is very important. It is a chicken and an 
egg world with respect to technology: you often cannot imagine where you 
want to go until you are shown the art of the possible.  
 
The point is you cannot always get the mission requirements right the first 
time. So you need to be able to iterate on the mission requirements. You 
need to be able to iterate on vehicle attributes and technologies as well. 
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What we do, in this particular methodology, is use response surface 
equations that provide efficient analytical engines for probabilistic techniques 
that can help you get to the appropriate sweet spot. In this case we have 
used the airship characteristics - static heaviness, fuel load, ship mobility, 
efficiency and, and operating cost - against propulsion density and propulsion 
efficiency. What we hoped to show with each of these, and in fact what we 
would show, are their dependencies. When we change any one of these 
parameters, all the rest change, depending on the analytical dependencies. 
You can see whether things are getting better or worse in the design. 
Contour plots offer you the opportunity to trade-off requirements against 
technologies, as well. We can reduce vehicle range, or we can reduce the 
payload fraction. Then Monte Carlo methods can be used to bring in the 
probabilistic side. This is the kind of thinking needed to come up with a 
logical way to get to the confluence of requirements, concepts, and 
technologies.  
 
People have said it here and it is gratifying for me to hear that the time for 
debate is over. We will continue to debate the details. But debate just for 
debate’s sake, and concept without any backup information, is not productive 
and it hurts the uptake of the technology.  
 
In closing I will say that we need a measured, logical, focused approach to 
consider each business case in the context of requirements, concepts and 
technologies. This is what I have tried to get across, and I think we have had 
general agreement on that here. We have not yet said anything, and I have 
not said anything, about whether or not to use airships, which kind of airship 
to use, how big an airship, or which technologies to incorporate. The 
Technology Assessment Analytical Framework is one means of connecting the 
key elements to come to the correct conclusions in a logical way. 
Consideration of the real requirements to address underpins the entire effort 
and, hence, is where we must start.   
 
Questions: 
 
Q: A lot of people, through the business failure of CargoLifter, who were 
interested in that approach for their business, or airships in general, have 
taken from that what I believe to be the erroneous conclusion that the design 
was technically impossible. Could you elaborate on your perception on that 
for the audience – on if that size craft and that approach are feasible to do? 
 
A: (Tozzi) Understandably I won’t get too much into details, but I will say, 
and I can say, absolutely that the technical aspect of the concept was not the 
reason CargoLifter failed. It is a feasible concept and again, it still has to be 
wrapped around requirements in order to do it correctly. The problems with 
CargoLifter, as I see it, and this is my personal view, had nothing to do with 
the technology or the concepts that were employed.  
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Q: Is there any utility in still pursuing some of this type of option analysis, 
even if you are in the zones of those Venn diagrams, when you only have 
two out of the three, when you are not necessarily in that sweet spot?   
 
A: (Tozzi) The question becomes, how do you know you are in the sweet 
spot? The point is, the sweet spot moves, and you can see what that is worth 
to you if you use a tool like the TAAF. If asked, “What are my requirements 
to do a mission like this right now?” I would articulate a bunch of them. 
Invariably what comes back is, okay, you cannot quite get here, but if you 
give a little bit on this one, you can get most of this. And the answer there is, 
okay, that is fair enough. This kind of discourse has to happen in the 
mathematical way to give you the opportunity to move any one of those 
parameters and see what it does to the others.  
 
Q: My name is Bill Kitchen (Dataway Systems Inc.) and I just wanted to let 
the room know that there are people crying out for modes of transportation 
between aircraft and ships. One of my clients has an import/export business. 
They import dishes from Germany and sell them in North America. They are 
only able to move them by container on ship, which takes six or eight weeks. 
Their other alternative when they need to rush something in is aircraft. 
Airfreight is very expensive, because these dishes are heavy. So they are in 
need of new transportation methods.   
 
A: (Tozzi) They are not making as much money, but I assume they are 
making money, because they are still in business.  
 
A: (Bill) Well they have only been in business a couple of years, so whether 
they are in business two years from now, we will see.  
 
A: (Tozzi) This is my point to some degree. The companies that are surviving 
well are fulfilling their needs. They may not be fulfilling them in the optimal 
way, and consequently are loath to put up a lot of money when they do not 
know what the return is going to be. The small guy who may be able to use 
this does not have any money to put up. It is a true dilemma. There is a 
place for this, but my question is, “Who’s going to fund it?”   
 
Q: Gentlemen, good morning, my name is Stephen Barkley. I am with a 
company out of Alberta, Canada called Remote Aerial Tripods. We are the 
manufacturers of the aerial remote control airships that have come to 
Winnipeg this week. A company out of British Columbia a couple of months 
ago approached me. They are producing helium scrubbers and compressors 
of a smaller nature that are supposed to be somewhat portable. These people 
approached us about the device. Part of the studies that they had done was 
in regard to the actual supply in volumes of the reserves of helium. They 
proposed that there was going to be a steady increase in demand to a point 
of no return. Are there any technologies that may be looking at otherwise 
synthetic lifting agents, or are there any more studies being done on 
preserving these large volumes of helium?   
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A: (Tozzi) I will answer that very quickly, and tell you that I really do not 
know when we are going to get to the end of the helium. I am sure people 
have done things on this and you can focus on any angle you want. There 
are other lifting gases, in particular hydrogen, which really have not been 
explored. I suppose because people are afraid of it. None of what I talked 
about really focuses on lifting gas. The most important thing, from the 
standpoint of airships, is to maximize the difference in density, because quite 
frankly you enhance the performance greatly if you do that. As far as 
synthetic gases go, I do not know the answer to the question. Normally what 
happens when you get into synthetics, of course, is that they cost 
substantially to make. It takes energy to make things like that. Does 
anybody have any answers to that?   
 
A: (Robbins) There is a large amount of helium still available. It is still the 
number two element in the universe after hydrogen. The cost has not been 
sufficiently driven up such that they had even bothered investigating the 
quantity of helium that is waste gas, and new fields, in most of the countries. 
So we have an artificially stabilized government control and regulated 
commodity now, that until it breaks loose from controls, you will not know 
what is going to be happening. The biggest users of helium are for MRI 
systems and for cryogenics. Airships do not even show up on the map as a 
significant user. The people that use it frequently have condensation on-site, 
and recycling capability. We have purification capability. At the end of the 
navy program we did not try to re-purify any of the systems, because we 
were using obsolete technology from pre-World War II. So I put this way 
down the list on requirements, after we get to whether or not we want it, or 
are willing to invest in controlling temperature in the bags. 
 
A: (Treuren) Dave Smith (Air Products Helium) gave a presentation at one of 
our recent conventions. He placed the use of helium by LTA at about 10% of 
the market for helium today. It is shrinking, because there are so many more 
users in the market. He feels that probably within a few years we are going 
to be looking at such a large price increase that we really have to get serious 
about hydrogen. It is inevitable, but not necessarily in the next few years.  
 
Comment: I found your models very impressive. But it strikes me that, while 
the military might have some use for that kind of sophisticated analysis, the 
business case is really a whole lot simpler. I was involved in looking at the 
trade off in inter-modal options between sea and air, and that graph 
reminded me of this. When you are looking at total distribution cost concepts 
you get different shaped cost curves per ton-mile. If you introduced the 
inter-modal option of sea-air, it gave you this intermediate range cost 
saving.  
 
We have a series of remote communities just up the northeast side of Lake 
Winnipeg that are only two hundred to three hundred miles away. The 
company I am involved with is using truck only, as far as Gimli. This is the 
furthest we can get to an airport that will support a current air freighter. 
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What we need the airship to do is to be cheaper on a ton-mile basis than the 
airplane. It comes down to be a straight function of cost. If the current cost 
of a four-litre jug of milk in Oxford House or Garden Hill is $12, and it is $4 in 
Winnipeg, we want to get the cost down. If it is forty cents per ton-mile now, 
we have got to get it down to twenty cents per ton-mile or ten cents per ton-
mile. This is what the business case has to be based on. 
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Hokan Colting - Founder 

21st Century Airships 
 
“Spherical Airships” 
 
We have heard mostly about traditional 
cigar shaped airships, and I am here to 
talk with you about a very non-
traditional airship, it is spherical shaped. 
The pictures I am going show are not of 
the latest prototype. We have a 
prototype that is newer than this.  

descent that can be easily corrected.  

 
There are many differences between the 
spherical and the traditional airship, and 
one of the things that is obvious is of 
course the shape, and it has no fins—we are steering and keeping the 
altitude with varying and reflecting the thrust from the engines. There is no 
external gondola. We are sitting inside the sphere. Under the surface there 
are many of the differences and one of them is that we do not have a 
traditional balloon. What you see, the outside load-bearing envelope has an 
internal helium envelope. It is a helium bag that is sealed below. The helium 
bag can expand and contract within the envelope. Below the helium bag it is 
only slightly pressurized air, and that is where we are sitting. From the 
inside, the cabin looks like an igloo; it acts like an airlock when we are going 
in and out of the airship.  
 
There are pros and cons with any design, 
and the spherical airship is no different. 
One of the pros is the manoeuvrability. It 
is extremely manoeuvrable. It can 
actually spin around its own axis. This 
airship is also amphibious; it is the only 
airship in the world that can land and 
take off from water. I have flown in 
traditional airships quite a few times and 
they continuously pitch and roll as you fly 
along. The spherical airship is rock solid. 
If you fly into turmoil the only thing that 
happens is that the airship starts to climb. You fly in turbulence, the same 
thing, it has a gentle climb or 
 
We can also fly much higher than traditional cigar shaped airships. The last 
several years we have been working on developing the airship for high 
altitude purposes. On June 12, 2003, we made the last flight to twenty-one 
thousand feet, and that is about four times as high as traditional airships can 
fly. We did the flight, not for the records, but to test certain features from 
the envelopes. After we have accomplished our flight, we shut the engines 
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off, balanced the airship and we were just sitting floating 
for hours. It is a fantastic feeling, sitting just above the 
cloud, having the door open and eating your lunch. You 
are sitting in an air bubble and just floating above the 
cloud; we actually flew twelve hours, from Alberta to 
Saskatchewan.  
 
Those are some of the pros for the spherical airship. The 
only con with it is the drag. Today we have a speed of 
about 55 km/h, but we have made great progress in 
reducing the drag. We have added a third engine that we had put in the rear. 
So now we hope to get up to about seventy-five to eighty kilometres, as a 
top speed.  
 
This airship is intended for many applications, such as advertising and 
sightseeing rides, as well as high altitude flights. We are actually working on 
an airship that is going to go to thirty or forty thousand feet next year. But 
here we are mainly talking about heavy lift and transport airships, so let’s 
look at the spherical airship for these tasks. There are a number of key 
issues to consider for heavy lift and transport airships. One of them must be 
field readiness. If you have an airship that has to have a hangar to park in to 
make it ready to service, there are very few places in the world where you 
can use that airship.  
 
For our part, as a small R&D company, we have been in the very fortunate 
position to not have enough money for a hangar. What it has done is forced 
us to develop an airship and work with it outside. In fact every inflation, 
under-flation and operations, service, or whatever, we have done out in the 
open. The end result is that we have developed an airship and procedures 
that are what I call “field ready”. We do not need a hangar for inflation or 
parking or maintenance. The spherical airship has no preferred direction in 
the wind, so it can be tied directly down to stakes in the ground.  
 
Another key is manoeuvrability. A heavy lift airship has to be able to pick up 
the load and set it down where you need it, on an exact point. This is even if 
the wind changes direction, and if the winds are gusting. You cannot find a 
more manoeuvrable airship than the spherical airship. We can spin it around, 
we can hold it in position, we can land it, you can put a piece of paper on the 
ground and we can land it on the paper.  
 
The yaw control for turning is very powerful, that is due to the very wide 
lateral spacing of the propellers. Turns can be initiated almost instantly at 
any speed, including zero forward speed.  
 
The next key issue is load transfer. To be useful as a heavy lift airship you 
have to be able to drop off the load without having to exchange it for another 
load. This is not an easy task with the lighter-than-air vehicle. For the last 
several years we have worked mostly on high altitude airships, but before 
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CargoLifter went bankrupt, the people from CargoLifter inquired about the 
possibility of licensing our technology for that air crane, and I got kind of 
inspired by it.  
 
We have built and tested the small model that is fifteen feet in diameter. It is 
based on the spherical airship and it works. I believe that this airship can be 
scaled to lift twenty to forty tons, transported a relatively short distance, say 
fifty to a hundred kilometres, and unload without load replacement. I do not 
believe that a spherical airship can ever be suitable for very long-range 
transport, but it can pick up a load and deliver it a short time away. 
Eventually we will build a prototype that can lift one to two tons, as a 
demonstration unit. Eventually, in this case, means as soon as we can free 
up money and time for it.  
 
Questions: 
 
Q: Are you going to have to take on ballast when you release the load? 
 
A: (Hokan Colting) No, that is the whole point. You do not have to take on 
ballast. We have built an addition to the sphere that can handle, what I am 
absolutely convinced of, the first one or two tons. I believe it can be scalable 
to twenty or forty ton. We have to build a demonstrator first and then we can 
model it from there.  
 
Q: Do you do demonstration flights for investors, or maybe soon-to-be 
airship pilots? 
 
A: (Colting) No we have not done any demonstration flights. We have flown 
in excess of four hundred hours, but it has been mostly testing. We have 
demonstrated it for a few individuals. 
 
Q: Electric motors seem like a new innovation in terms of what is being done 
with airships. As we move towards solar powered, high altitude airships, 
electric motors will obviously be the propulsion systems. What are the trade 
offs between electric motors versus internal combustion engines, for 
propulsion systems like this? 
 
A: (Colting) You are still going to need internal combustion engine for low 
altitude flight. The diesel engines drive generators and then the generators 
power the electric motors. But the advantage is that we have moved the 
diesel engines inside, to the bottom of the airship, and we just have small 
electric motors up on the wings and at the rear. Now we can vector the 
motor’s propellers instead of having vanes. This is the advantage.  
 
Q: What sort of winds have you operated this aircraft in? 
 
A: (Colting) The highest wind speed we have operated in would be in twenty 
knots.  
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Q: I recall there was a spherical airship development project in Ottawa, 
about twenty years ago. The promoter’s main sales pitch was that the 
spherical airship would get dynamic lift from the “Magnus effect”. Do you get 
that, or is that part of the advantage of the spherical? 
 
A: (Colting) I had nothing to do with that unsuccessful venture. They never 
flew a man in an airship. They flew a model on a string, that was all.  
 
Q: You were talking about a positive potential lift of twenty tons. Where 
would the cargo itself be stowed? 
 
A: (Colting) The cargo would be below the airship.  
 
Q: I am wondering about visibility. Do you have any video cameras for 
checking for other vehicles around?   
 
A: (Colting) No, not yet. It is something we would consider. We have 
extremely good visibility forward and downward, but not above us.  
 
Q: Did you have to get certification to do this?  Is this a registered aircraft? 
 
A: (Colting) It is a registered aircraft, and we fly on experimental license.  
 
Q: Have you tried using solar panels on top to capture the solar power to run 
your electric motors? 
 
A: (Colting) No, we have not done that yet, but we are preparing for a much 
larger airship. This airship is sixty feet in diameter and we will build a 
hundred thirty foot diameter airship that is going to fly at the end of next 
year that will have solar panels on it. That is one of the things that we are 
going to test. It will have twin turbo diesel engines, and it will be able to fly 
at thirty to forty thousand feet.  
 
Q: Hokan, you are slightly modest on your endurance flight. Would you 
explain to the audience why you landed? 
 
A: (Colting) Well, the object of the flight was to test certain features of the 
envelopes when the envelope was fully expanded. So we needed to go to 
about twenty-one thousand feet. After we had done the test, the rest of the 
flight was just pure fun. At that time we just shut off the engines and turned 
the airship so we were sitting for about five hours without doing anything. 
We were bouncing between about 11,500 to 14,000 feet. We were actually 
flying on solar power in a sense. When we descended, there was a cloud 
below; we suddenly stopped without taking any action. Then we were 
climbing again, because the reflection from the clouds heated the envelope 
and the helium enough for it to expand just a little bit so we get about fifty 
feet per minute of lift. We were sitting in a constant curve like that. The 
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reason we landed was that it was close to night. We had fuel. We could have 
flown twenty-four hours easily, but we had finished what we set out to do.  
 
Q: My understanding was that this was an agreement with the air controllers 
that you were not going to be out at night. 
 
A: (Colting) Well, we have a license to fly in the dark, but they asked us if we 
could be down before dark, so we complied.  
 
Q: What is inherent about the spherical shape that gives it less range than a 
cigar shaped vessel?  If you can drop a load and yet not have to replace or 
have it cabled and winched down, what are the phenomena at work?   
 
A: (Colting) Well for the last question, we have something else that I cannot 
tell you now, because we are just working with the patents on it. But it is 
limited how much you can scale it. The limit will be somewhere between 
twenty to forty tons. It does not matter if you build a much bigger airship, 
you will still be limited to somewhere between twenty to forty tons with this 
particular invention.  
 
The spherical airship will always have more drag than a cigar, so I do not 
foresee it for long distance transport. Maybe we can reduce the drag more. 
We have installed a rear propeller and in technical terms what it does is that 
it activates the wake behind the airship. If you are standing looking at water 
that is flowing down the stream, you see a stone in the stream, and behind 
the stone you get a wake. This is exactly the same thing behind an airship. 
So we activate the wake and we attach the flow along the airship, much 
further back, and that just gives us speed a little bit closer to the cigar. But 
we can never compete in speed with the cigar. We can do it at altitude, 
because when you go into really high altitude, like sixty-five thousand feet, 
you have air density that is just 6% of the air density at ground level. Air 
density has everything to do with drag. You can have a blank shape like the 
spherical airship up at sixty-five thousand feet and still do a hundred knots in 
speed with it. 
 
Q: You said you have flown up to twenty knots. Do you have any idea of 
when the theoretical limits of your stability are going to be reached?   
A: (Colting) We have flown with GPS in different directions at the same 
altitude; we have reached, without rear thrusters, almost thirty knots. The 
very large propellers make them extremely efficient. The normal airplane 
propeller, you might get four pounds of static thrust from that horsepower. 
We had over ten pounds of thrust per horsepower from the thirteen-foot 
propellers. We had a total of eighteen hundred pounds of thrust, and you can 
calculate it from there.  
 
Q: What horsepower were you working with there?   
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A: (Colting) What we used in that airship was two Volkswagen turbo 
industrial diesels. In the industrial version, they have seventy-five 
horsepower each. In a car, they have ninety or a hundred and ten.  
 
Q: And these were generator linked, diesel electric?  Is that the idea? 
 
A: (Colting) The new version is diesel electric. What you saw in the pictures 
on the video is just diesel.  
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LUNCH SPEAKER: ROY GIBBENS 
 
Cycloidal propellers for Airship Control. 
  
New airships will be useful in countries where ground transportation systems 
have not been fully developed as in Brazil. Other countries, such as Canada, 
have transportation problems caused by seasonal changes, wet lands versus 
dry and frozen versus thawed.   
  
Air cargo is an expanding industry and the need to carry larger (outsized) 
cargo over longer distances is on the rise. If air cargo traffic can be increased 
by only “one percent,” using airships, it will create a “Billion” dollar industry. 
When new large airships come on line it will be of the utmost importance that 
the problems with low speed flight and ground handling be solved. 
  
The main reason that large airships are not flying today is lack of control at 
low speeds and while hovering. Swiveling propellers have been used for 
almost a hundred years and only give limited increased control over fixed 
propellers. They have a very slow response time due to gyroscopic reactions. 
If you cannot land (take off) an airship or hold a position when transferring 
supplies, except under ideal conditions, then they will not become 
commercially profitable. 
  
The cycloidal propeller is a reasonable solution to airship control that 
deserves attention. The cycloidal propeller provides rapid directional changes 
similar to flight changes of the helicopter. These propellers have been used 
successfully on marine vessels (tug boats) for over fifty years. With today's 
technology we can make the propellers light enough to be used on aircraft.  
  
A simplistic 
description of 
the basic 
cycloidal 
propeller is a 
disk with 
vertical 
propeller blades 
mounted 
around its outer 
edge. As the 
base plate spins 
around, the 
propeller blades 
are changing 
pitch to give 
angular control 
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in any direction normal to the blades. Depending on how the propellers are 
mounted on an airship, you can control roll, pitch and yaw quickly and be 
able to hold a given position.  
  
A model was constructed to demonstrate that by changing where the 
maximum thrust takes place, an airship could be controlled. Two sets of 
propellers, each with six 12-inch blades, were fabricated and each set was 
powered by an electric motor. The unit was tested on a counter balanced arm 
and flown in several directions. Final testing took place in August when the 
propeller units were mounted in the gondola of a 26-foot long, remote 
controlled, helium filled blimp.  

 
The airship flew for 
eight minutes going 
through manoeuvers, 
right and left turns, 
forwards and 
backwards, up and 
down and in hover. All 
direction changes of the 
airship were made 
using only propeller 
pitch changes as the tail 
controls were locked 
out. 
 

  
Conclusion: The cycloidal propeller works and should be tested on a full sized 
airship.  
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SESSION 7: REMOTE CONTROL AIRSHIPS 
 
Moderator: Roy Gibbens 

Aerostation Applications 
    
Albert Robbins – Consultant, presenting for Erik Sparks, founder of  

Carolina Airships 
 
“The Future is Unmanned- Remotely-Piloted Airships” 
 
Welcome to the new world of the RPA (Remotely Piloted Airship).  
  
Today, because of the ready availability of modern plastics (e.g. 
polyurethane, nylon, etc.) and helium, practically anyone can build a small 
airship. Thousands have been built. Indoor flying toys or models may be 
purchased over the Internet, from catalogues, or from specialty shops in 
most big cities. Some Swiss schoolboys established a website, 
http://mypage.bluewin.ch/airshipsimon, which documents the one that they 
designed and built and named SIMON. 
 
A number of entities advertise larger RPAs capable of performing real tasks, 
out of doors, under real weather conditions. At Carolina Airships, we are 
currently producing, operating, and selling what we believe is one of the first 
commercially viable RPAs, the CA-300. 
 
The CA-300 was designed so that it could be stored and transported, fully 
inflated, over the road, in a commercially available 28-foot trailer. (It is a 30-
foot ship; luckily the tandem axle trailer has a wedge-shaped front so it fits 
in neatly.)  Incidentally, if someone were to tow the ship across the Sierras, 
it would be necessary to vent some of the helium on the way up, and then 
stop and re-inflate on the way back down the mountain, before returning to 
normal elevations - the same technique used by manned airships. 
 
This slide shows the 
specifications of our CA-300 
airship. The overall length is 30 
feet. It is built with a soft-nose 
and tail, and so it is not 
designed for nose mooring. The 
overall width of this particular 
airship is seven feet, and the 
overall height is eight and a 
half feet. That height 
measurement is including the 
gondola. You may have noticed 
the CA-300 has no wheels or 
landing gear. The envelope has 
a volume of 900 cubic feet. We 

CA300 Specifications
Length 
Width of airship
Height (with gondola) 
Type of lifting agent 
Envelope Volume 
Type of material 
Inner bladder 
Type of fuel 

Fuel capacity 
Engines 

Radio controls 

Weight of gondola 
Time to assemble

30 ft.
7 ft.
8.5 ft
Helium
900 cu. ft. 
Rip-Stop Nylon
Polyurethane
Unleaded Gasoline, 
2 Cycle Oil.
3 - 50 oz Tanks
2-Stroke Gas 
Engines (2)26cc
Airtronics 6 Channel 
Digital FM 
18 lbs. 
1.5 hours.
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have chosen a very durable material for the envelope. It is fabricated from 
rip-stop Nylon treated to inhibit weathering effects. The envelope is fitted 
with various attachments, closures and fittings to permit ease of assembly 
and disassembly for shipping or long-term storage.  
 
The ship’s lift comes from the helium bladder fitted inside the outer envelope. 
The bladder is constructed from polyurethane. It is fitted with fill-ports at 
both ends and totally fills the envelope when it is inflated with helium. Under 
standard sea level conditions, the 900 cubic feet of helium in the bladder 
provides approximately 58 pounds of lift. 
 
Unlike most manned airships, the CA-300 has no air ballonets or other 
devices to compensate for changes in envelope pressure as a result of 
changes in temperature or barometric pressure. This limitation is acceptable 
due to other operating limitations: U.S. FAA regulations permit operations up 
to a maximum of 400 feet above ground level; and the airship has a 
relatively short mission duration. 
  
The empennage of the CA-300 consists of a conventional (+) tail fin 
assembly. The fins are identically sized, each with an electrically actuated 
control surface, to provide pitch/yaw force. The mechanical and electrical 
connections are specifically designed for rapid installation, alignment and 
removal.  
 
One of our services is aerial photography, so I will discuss the camera mount 
and camera we use on our ships. A stabilized mount is attached directly to 
the envelope, in front of the gondola. This effectively isolates the camera 
from all the engine induced vibrations and provides an excellent field of view 
for the camera selected. The cameras we prefer to use are the Sony Digital 
MiniDV Camera, or the Fuji S7000 6.3 Megapixel digital still camera with 
Airtronics RD6000 Control System. However, we have demonstrated the use 
of other cameras, and they are available as alternative options.  
  
Because another of our applications is aerial advertising, we have included 
adaptable side banners as an option for our ships. The banners, fitted with 
Velcro mounting strips, can be rapidly attached or replaced.  Printing 
resolution is 300 dots per inch.  
  
Exterior/interior lighting is optional on our ships. Exterior lighting is provided 
by high-intensity, battery powered strobe lights and LED Navigation lights. 
Interior lighting is provided by inserting battery-powered fluorescent light 
assemblies between the envelope and the top of the bladder.  
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The assembled gondola, or 
airship car, consists of several 
components. The gondola 
weighs 18 pounds with fuel 
and the battery pack. 
The Airtronics RD6000 Radio 
Receiver is powered by a 
NiCd battery pack. The 
propulsion system has the 
engines mounted, in shrouds, 
on both ends of a single shaft 
turret, which can be rotated, 
under operator control, 
through a wide arc to direct 
propeller thrust in whatever 
direction is required. Two 
Zenoah G26 engines are 
used, each producing 2.5 horsepower. The engines are 2-stroke engines and 
burn a regular gasoline/oil mixture. In other words, they do not require 
special model fue

CA300 Performance
Flying weight 
Max. payload 
Flying duration 
Flying radius 

Cruise speed 
Max. speed 
Min. speed 
Take off roll 
Landing roll 
Operational ceiling 

Maximum Wind Speed 

3 to 15 lbs.
15 lbs.
3 hrs. + reserve
Up 1 mile (2 miles 
with 2 pilots)
10-15 m.p.h. 
30 m.p.h.
0 
Vertical Take-off
Vertical Landing
400 ft. (FAA 
Regulation)
15 mph (ground 
operations)

l. The CA-300 has four bladed, fixed pitch, direct drive 
ropellers.  

 assembly. The final 
st verifies proper fin response to operator commands.  

um controllable speed is near zero; it is not controllable 
ile backing down. 

the 
perating site, as well as by the operator’s visual acuity and experience.  

re invited to view it on our website at www.carolinaairships.com. Thank 
ou. 

 

p
 
The flight readiness (engine run-up and turret test) will normally be 
performed before the gondola is attached to the envelope
te
 
The flying weight of the airship is 3 to 15 pounds. The CA-300 is intended to 
fly slightly heavy, so that in the event of control failure, it will descend 
slowly with engines idling. Its maximum payload is 15 pounds (scale weight). 
It runs at a cruise speed of 10-15 miles per hour, with a maximum of 30 
miles per hour. Minim
wh
  
As separation increases it becomes more difficult for the operator to detect 
and evaluate the ship's response to his/her commands. The actual control 
range limit is determined by lighting, visibility, and terrain conditions at 
o
 
I am sorry that we are unable to show the video of the CA300 in operation. 
You a
y
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Stephen Barkley - President 

Remote Aerial Tripod Specialists Inc. 
 
“Airships and Aerial Photography” 
 
When we first made the decision to bring our airship to Winnipeg for 
demonstrations, we were excited with the opportunity to see how friendly 
Manitobans really were!  Well, we are elated, with all the media coverage and 
the gathering of talent, I think we have assured the future of this dynamic 
industry. 

 
To start, let me describe our portion of the lighter-than-air, remotely 
controlled (R/C) aerial vehicle industry. There are numerous applications for 
this profound approach as we have discovered from a decade of providing 
aerial photography services and the manufacture of R/C airships and aircraft. 
We have supplied equipment and services for institutions such as Ducks 
Unlimited, Agricultural Alberta, Agriculture Canada for the purposes of field 
analysis, environmental concerns, property management, business and 
community planning, etc. The interest is at an all time high and we find 
ourselves in the midst of a maturing market. Our series of platforms are a 
form follows function ideology that we have refined with a large number of 
factors in mind; safety, reliability and longevity just to name a few. 
 
The vehicle that we have brought to Winnipeg is our rendition of a full-scale 
airship, the Sky Ship 500. Our platform is 32 feet long 8 feet 2'' in diameter 
at its widest point and with a displacement of 1000 cubic feet. The aircraft 
can climb at an impressive 1200 to 1400 hundred feet per minute, which 
allows us all the performance and endurance required for the specific role of 
aerial photography and advertising. These airships will operate in a pure 
vertical mode during take-off and landing configurations. As well, they are 
more than at home when it comes to efficient forward flight and can fly in 
excess of 40 miles per hour. When slowed to a crawl they really excel, 
whether it is still photography or digital video, the quality of imagery is 
second to none. 

 
We have specifically designed and developed the flight vessel with polymers 
on the inside of the material, which gives us helium anti-leaching qualities. 
Over the course of the day, typically we would only lose about one percent of 
helium. Also, we have taken special considerations into operating outdoors, 
and so we have got UVA and UVB protection so that the retention of the 
material has excellent working characteristics that will last for many years. 
This particular vehicle we have is over six years old and is still bright, white 
and ready for flight. This demonstrator has over 400 operating hours, and as 
many to go. 

 
We started flying airships almost eight years ago, which sort of brings us 
back to where the whole thing began. About 15 years ago I worked up in 
high Arctic in Resolute Bay, and we were operating a Challenger 600. As a 
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mechanic, everywhere the aircraft went they would drag us along. One 
particular day after spending many hours onboard the aircraft viewing the 
obvious white scenery, we were giving the Chief Engineer the gears about 
the airplane and that it really needed a paint job. The chief engineer matter-
of-factly said, ''well, I sort of look at it like this Steve'', he says, ''it is just a 
donkey to me, it is the saddlebags that I am interested in, so whatever it 
takes to get the saddlebags to market. I do not really care what it looks 
like''. After many years, that very thought has stuck in my head and that is 
really the whole premise of the industry, in regard to, ''He who takes a 
camera the highest and stays up the cheapest, wins''. And so, after all these 
years I would sure like to run into my old Chief Engineer again and say,  
''well, have I got a donkey for you''.  
 
When it comes to being able to provide an aerial photography service, we 
can basically pull our blimp out of the trailer. Within fifteen minutes we can 
top if off with helium, add fuel, check the batteries, do a walk around, and 
basically launch. Typically we use high quality thirty-five millimetre still 
cameras, coupled with the video so wherever the video camera is pointing, 
we are basically looking down the viewfinder of the still camera.  
    
Airships really lend to this utility in regard to being able to quickly ascend to 
an altitude say ''two or three hundred feet'' for example; a real estate 
project. We would fly in and vector the engines back so the aircraft is 
actually in a hover and perched. At that point, we can either zoom the 
camera or if the target is proper, we have a remote triggering device on the 
still camera itself, so we can take a variety of photographs. What this allows 
is, again, this end product, if you will, the saddlebags, to be able to take this 
high quality end product and have enlargements made, efficiently and 
affordably.   
  
An extreme advantage of an airship is we can easily use the slowest grade of 
film in our still cameras, being 60 or 100 speed ASA. Most of our clients in 
the research industry like square measurable photographs where they can 
see with huge amount of clarity, exactly what their property is doing. We can 
take standard four by six images and actually enlarge them into a twelve by 
eighteen or even larger all without loss of quality. We have made mosaics as 
large as this wall from one photograph after another, we will blow it up as 
large as we can, then we will paste the mosaics together. Ultimately, it yields 
an exceptional birds-eye view. We provide the imagery in oblique and, of 
course, in vertical formats. Typically, we couple the complete package 
together with the actual video imagery recorded real-time onboard the 
Airship.  
 
We have a term in the industry of Unmanned Aerial Vehicles known as 
''tennis court parameters'' that we feel should be re-classified as Ping-Pong 
table parameters. We have a table three feet long by two feet that we take-
off and land on all the time. I can also take-off out of my hand, basically 
bring it into a strong hover, and add throttle. We will just lift up and climb 
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horizontally to an altitude of about fifty or sixty feet. Then we will allow the 
engines to vector forward, and then add additional throttle. At that point we 
will transition into a forward flight. We would just pull up on the elevator and 
it would be flown very much like a full-scale airplane would.  
 
You fly with rudder and elevator control. After the mission, we would circle 
back for landing, doing a typical box configuration that the full-scale industry 
would recognize. We then descend slowly with the elevators. Utilizing the 
engines, we can vector them straight down to actually drag the vehicle 
towards you. Then as it gets within hand’s reach, we will vector the engines 
back into helicopter mode and add throttle, which arrests the rate of decent 
and it is a picture perfect landing in your hand every time.  
 
With this particular design of airship we have gone to great lengths to refine 
its aerodynamic finesse; our feelings are they are quite efficient.  I have in a 
variety of scenarios had a transmitter and monitor installed in a vehicle, so I 
was able to drive down the road and actually flew the blimp at the same 
time. With ease you can go at highway speed from one area to another, 
within reason. We have flown up to twenty miles cross country, done a job 
and then flown back home again without touching down.  
 
After the years of refinement, the controllability and the reliability have really 
brought the airship into a real ladies’ machine, if you will. I can, within five 
minutes, instruct anybody to what they are going to see and basically how it 
is going to feel. I can then hand the transmitter over to anyone in this room 
and I can have you flying within five minutes. Landings and takeoffs, of 
course, give me half an hour with you and, and we certainly would be able 
to, with comfort, show you exactly how they work all the way around. 
 
Airships have come into their own within our company. We have really taken 
our time in regard to research and development. We are a privately owned 
company and we have not taken any government input. We have struggled 
along on our own for almost ten years now. It has been this last couple of 
years where we have been entertaining sales with different companies and 
we are slowly moving forward. At present, we have over two hundred clients 
and interested parties and have produced 20 airships to date. Within this 
next year, we would be able to entertain sales of upwards of a hundred 
vehicles, ranging from our twenty-five foot entry model, all the way up to 
fifty foot, that we would classify in our category, as a heavy lift airship. We 
have a refined and reliable product to market to private and corporate 
entities.  
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SESSION 8: LOOKING TO THE FUTURE OF AIRSHIPS  
    
Moderator: Dr. Barry Prentice 

Director 
University of Manitoba Transport Institute 

 
Les T. Aalders - Vice President, Engineering and Maintenance 

Air Transport Association of Canada 
 
“The Application of Airships” 
 
The Air Transport Association of Canada (ATAC) is a broad based group 
established in November 1934. Because aviation has been, and still is, a very 
key part of Canada, we were originally set up to handle the air transport 
companies (the airlines) and the manufacturing companies. In 1962 we 
separated into two groups, where ATAC continued to represent the operators 
and AIAC was divided off on its own for the manufacturing companies. We 
still represent 95% of commercial aviation in Canada. ATAC is a membership-
based organization; we are not government funded. We have about three 
hundred companies that are members, and a little over half of them are 
operators. There is quite a wide range of capabilities within these operators. 
It includes everything from flight training schools, through helicopter 
operators, regional air carriers, like WestJet and Calm Air, right up to Air 
Canada. The remainder of the members are manufacturers, like Boeing, 
Airbus, and Bombardier, and also suppliers, MROs, or maintenance providers, 
and DND.   
 
ATAC has a strong connection with the north. We need to keep our eyes open 
and watch for changes to help our industry progress, not to just be stuck in 
the ways we have always done things.  
 

First Air L382 Hercules and Twin Otter

Aircraft in the Canadian north 
are quite wide-ranging. These 
two aircraft types (pictured at 
right) are from First Air. They 
have several other types, all the 
way from the commercial L382 
Hercules (that is a stretch version of the C130) down to the wonderful Twin 
Otter. There are many other aircraft in between these sizes, but the beauty 
of these are that they can operate from both paved or gravel runways, bare 
or snow covered. They have various cargo capabilities available, both for 
cargo size and weight. 
 
Exploration and development by air, we consider extremely environmentally 
friendly, when taking into account the permanent and extensive damage to 
permafrost if roads are to be put in. Now I am talking long distance roads in 
unpopulated areas. As we have heard in the last few days, roads in the 
populated areas obviously are a necessity, and are definitely wanted. I have 
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heard several stories about the rail line up to Churchill and the problems they 
are having with permafrost. It is a huge issue. Whereas with air transport we 
can easily go to and from where you want, whether it is for exploration or 
shipment of people and materials  
 
First Air actually flies both 727’s and 737’s in Combi configurations, which 
can be all freight or a mix of freight and passenger, or just passenger, 
depending on the requirements of the day. For people and for perishable 
goods the obvious benefits are the high speed of airplanes. Yesterday we 
were talking about hospital equipment, medicines, etc., which are other 
examples of items that need to be delivered quickly.  
 
Another key consideration is the different types of weather patterns 
throughout the year, as the north is a very challenging environment. Any 
kind of flying operation, whether it is in winter in the dark or windy, snowy, 
icy, rainy, or all of the above, it is a challenging environment. Obviously the 
jet aircraft have a definite benefit. They can fly above the bad weather and 
only pass through it when they are landing and taking off.  
 
There are many new electronic systems that have been added to the aircraft 
over the years, such as heads-up display that allow them to land and takeoff 
in very poor meteorological conditions. Aviation provides a service that the 
people need and deserve in the isolated communities. There is competition 
that our association definitely supports. In several of the communities, you 
have a choice between First Air, Canadian North and others. From a 
passenger viewpoint and from a freight viewpoint, competition is extremely 
important. First Nations people locally own these two carriers in the north. 
Thus the north has control over its own air transportation.  
 
From a pure freight point of view, the 727’s and 737’s have main deck cargo 
doors, and thus have quite large capacities in addition to what goes in the 
belly. When you are sitting in them they do not look that large, but with the 
overhead bins removed, etc., they can carry full-sized vehicles. The aircraft 
can use freight igloos for ease of freight shipments, instead of just using 
pallets. This maximizes the use of the volume available. 
 
The earlier picture shows the Hercules - that obviously has the capabilities 
for very large shipments, including construction materials, pipeline, and well-
drilling equipment. But obviously we get to a point where certain construction 
materials do not really suit flying, for example, gravel and other basic 
construction materials.  
 
A lot of helicopter operations exist in the north. They are relatively high 
speed compared to helicopters of the past. There are different sizes, lift 
capacities, IFR versus VFR, for different flight conditions, internal cargo 
capabilities or passenger capabilities, and external cargo capabilities through 
slings. There is lots of flexibility there, but also limitations with the rotorcraft 
- range and capacities are key. And another we talked about yesterday, cost 
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- they are expensive machines to buy and operate. This gets reflected in the 
costs that are passed on to the customer.  
 
So the future is a big question mark - what does the future bring for the 
north, as far as transportation is concerned? I was really pleased when Barry 
asked that I speak on this because it did make me start thinking, and it 
made me start asking some of our member companies some questions, that 
we need to address. One is climate change activity: the Kyoto protocol was 
ratified by Canada in 2002 and that requires us to decrease our greenhouse 
gas emissions to levels 6% below those in 1990, country wide. Whether each 
industry will end up being able to meet that or not is yet to be seen. In 
aviation, we are governed by, and work closely with the International Civil 
Aviation Organization (ICAO) and their requirements. At ATAC we have seen 
this as a serious issue, that is, stewardship of our environment for the future.  
 
At the same time, we want to have input and involvement in the process, so 
that we do not end up having something that ends up grounding our 
transportation mode. We have to have something practical. We have taken 
part in the National Climate Change Process Transportation Table. We have 
continued to take part in the Voluntary Challenge Registry, which is a very 
proactive group where we are encouraging companies to take action 
voluntarily instead of waiting for regulations.  
 
From the contextual issues point of view, we have to be realistic. As our 
industry’s demand is derived from corporate and individual economic wealth, 
our future is directly linked to the “new” economy in place post climate 
change. Sounds affluent, but what it basically means is if the customers do 
not have money to pay for services, then our flying companies can not afford 
to be in the service business. There has to be a good balance. Energy costs 
are the second highest cost driver in the airlines, after labour, and it is 
actually a close second. With the beginning of the jet age, fuel reduction has 
been a continuous and major goal, obviously for economic reasons. From 
1970 to 1995, we have shown a 51% improvement. 
 
This chart shows emissions 
overall, in hydrocarbons, carbon 
monoxide and nitric oxides. 
Since the 1970’s right through 
the 1990’s, we have made huge 
gains, but you see it tapers off, 
and that is the problem with 
technological improvements. We 
do end up getting to certain 
major roadblocks. There are not 
expected to be huge 
improvements coming in the 
near futu
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This was our fuel efficiency, not 
total fuel burned, but fuel 
efficiency, in fuel per available 
tonne-kilometre. For statistical 
reasons we convert people into 
tons so we can add them to 
cargo and come up with a total 
of “product” carried. You can see 
from 1980 to 1997, there has 
been a decrease in the fuel 
burned for carrying a given 
weight a particular distance. So efficiency is improving. Again, from an 
economic point of view, the airlines are pushing the manufacturers to 
continue to do that, but there are limits.  

S o u r c e :   B o e i n g  A i r c r a f t  C o r p o r a t i o n ,  1 9 9 9

 
We looked at what is happening with climate change. We have seen some 
impacts already. It is not all fifty years from now, because that is the sort of 
initial reaction, “Oh do not worry about it; it is not for fifty years. They have 
probably overestimated the impact and the problem will go away.”  Well, we 
thought we had better look at some of these things and how would it directly 
affect us right now. One issue was the possibility of rising sea levels flooding 
coastal airports. Another one is permafrost degradation adversely affecting 
the northern airport runways and ice roads, which we were talking about 
yesterday, and thus shortening their useful season.  
 
Climate Change requires that we consider the extended northern shipping, 
construction and tourism season. Some of these things are stretches, but you 
have to look at the pros and cons of each. Another area is revised tourism 
patterns. There are some positives for climate change, but a lot of negatives 
also.  
 
With an extended shipping season, some remote communities can have 
shipping access for a longer period each year, and become less reliant on air 
transportation. However, other areas are going to become more reliant on air 
transportation because of the loss of the ice roads and permafrost problems 
and that is certainly one of our challenges.  
 
Very few Canadian airports are likely to be affected by the kind of sea level 
increases that are being forecasted over the next hundred years. There is 
one in Newfoundland that is a little bit worse off than Vancouver, but still 
they are not within the normal range of high water levels that is being 
forecast.  
 
The permafrost degradation is serious though, because it is already 
happening where we have airports with the gravel runaways over 
permafrost. There is no question that it is costing more to maintain them. To 
make them permanent paved runways is extremely costly, but flight 
numbers and the weights of the aircraft basically justify it or not. There is 
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definitely a potential for new construction techniques. We welcome the 
construction industry to help with dealing with the permafrost issue itself and 
the areas where it is changing. This is definitely a more serious issue and is 
starting to impact us now.  
 
The ice roads are another serious issue. It is no question that their season is 
already shortening. It is happening now, for those of you that are using the 
roads or trying to use them, and you realize how unpredictable it is. 
Predictability is a big issue with aviation. The operators do not just go out 
and get extra lift or extra aircraft on a moment’s notice. They have to get 
investors and have to plan well ahead. So if we do not know season-to-
season whether there is a requirement for this lift, then it is difficult for us to 
be prepared to support what may be needed. This is definitely a difficult 
issue for us.  
 
Next is the increased reliance on air travel. It will require additional aircraft, 
which I think, is great. But it has to be done in a sustainable way. There has 
to be a reasonable amount of business expected, and planned for.  
 
Infrastructure is always a big issue. Putting in new airports is extremely 
expensive. Improving the ones that are already there is expensive enough. A 
lot of investment is required for both the aircraft and the airports. We need 
to really make the most of what is currently available. There was something 
else, even during our discussions yesterday, that kind of hit home with me as 
well. Having a greater reliance on aviation is good as long as people get what 
they want out of it, and it is at a reasonable cost. If you have to rely on road 
transport it may cost more money.  
 
One of the speakers yesterday was talking about possibilities of “ten times 
the cost to carry certain products”. It is going to be questionable of how 
sustainable a community in that location is going to be if you cannot get 
supplies by a method that is at a reasonable cost. There is a possibility of 
subsidization from different government levels, but these days that is not so 
acceptable. So you can get into this position where if the people cannot 
afford to be there, then there is no need for the air service or the community 
in fact being in that location. You would have to reposition villages, people, 
and their families. It is a very bad situation if that is what we are going to 
force ourselves into.  
 
Now I will discuss some solutions and opportunities. Basically, I see three 
overall scenarios. One is using the infrastructure that exists today, within the 
operators that have the people, marketing and sales departments, flight 
departments, maintenance, accounting, and all the behind-the-scenes people 
that you need to run a large operation. Get them to buy into the concept and 
add airships to their fixed wing fleet where the market justifies it. These 
operators, especially the northern air operators, have been known over the 
years to be very flexible in taking on new ideas and new concepts. So this 
would be just another new concept for them. They have interline agreements 
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between other operators, airlines around the world, but more importantly, 
shipping companies. Whether they are fast freight companies or not, there 
are agreements in place so that this is an activity that can easily happen.  
 
Another option is for new airship operators to fly in the north, to put in place 
their own operation departments, to work directly with freight suppliers and 
possibly, directly interline with marine and rail. Churchill, for example, is one 
opportunity that may be there for the marine side. Where you have a pure 
airship operator, one of the things I see and that has been mentioned, is the 
problem of a year-round operation. Can you justify the equipment?     
 
Then we have the possibility of existing flight operations, interlining with the 
airship operations. This could be the best of both worlds. Airship operators 
may have the bonus of working with the classic airlines that use high-speed 
shipment methods for the majority of the stage length. It means using 
aircraft into the airports where they exist now, and then using the airships 
for the remainder of the route. This would require minimal additional 
infrastructure and support. Airship operations, where the required volume 
and speed do not justify any new infrastructure, are easier to put in place 
quicker.  
 
There is quite a lot in Transport Canada regulations and standards already on 
airships (see following text box). This starts off with some definitions, and it 
quotes the standards of airworthiness under part 541, and it goes on for 
many pages. So something has been developed, and I know it needs more 
development as you get into the true heavy lift operations. But this does 
show that it has not been ignored; there is something already in place.  
 
ATAC and our operators look forward to working with new ideas. We cannot 
stay put on our old ways of doing business. We need to overcome challenges 
to support the Canadian north. It is an extremely important part of Canada, 
and an important part of aviation. We welcome the growth of new ways of 
doing aviation such as airships.  

“a irsh ip" - m eans a  pow er-d riven , ligh ter-than -air a ircra ft; 
" land ing" – m eans, (b ) in  respec t o f an  a irsh ip , the  ac t o f b ring ing  the  a irsh ip  un der 
restra in t, and  in cludes the  ac ts  im m ed ia te ly  p reced ing  and  fo llow ing  th e  b ring ing  o f 
the  a irsh ip  under restra in t; 
" take-o ff"  - m eans(b ) in  respec t o f an  a irsh ip , the  ac t o f free in g  the  a irsh ip  from  
restra in t, and  in cludes the  ac ts  im m ed ia te ly  p reced ing  and  fo llow ing  th e  free ing  o f 
that a irsh ip  from  restra in t; 
S ubpart 4 1  – A irsh ips, 541 .01  S tandards o f A irw orth iness

T he  standards o f a irw orth iness fo r the  issuance  o f a  ty pe  certifica te  in  respec t 
o f an  a irsh ip , o r fo r a  change  to  such  a  ty pe  certifica te , a re  th ose  spec ified  in  
C hap ter 541  o f the  A irw orth iness M anual.

602 .19  R igh t o f W ay  - G eneral(2 ) W hen  tw o  airc raft a re  converg ing  a t 
app rox im ate ly  the  sam e a ltitud e , the  p ilo t-in -com m an d  o f the  a irc raft tha t has the  
o ther on  its  righ t shall g ive  w ay , excep t as  fo llow s:

(a ) a  pow er-d riven , heav ier-than -a ir a irc ra ft sha ll g ive  w ay  to  a irsh ips, g liders 
and  ba lloons;
(b ) an  a irsh ip  sha ll g ive  w ay  to  g liders  and  ballo ons;
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Questions: 
 
Q: Les, when you are talking about the future of transportation in the north, 
most of that stuff you were showing there, the Hercules and the Twin Otter, 
are at least forty years old. The 737 and 727 are just about that old. Is there 
anything new on the horizon in terms of vehicles in the fixed wing category?   
 
A: (Aalders) One new aircraft type was introduced to the north last year, 
with First Air, the ATR-42. It is a newer type of aircraft, and new to the 
north. First Air, using their experience to modify the airplane pretty 
extensively, has put an airplane with a glass cockpit, newer engines, and 
more fuel efficiency, less greenhouse gas producing engines, into service. 
They are to replace some of the older aircraft. In the case of 737 and 727’s, 
you are exactly right, we are not sure what to use in the north to replace 
those, as they do get older. This is a worry, because some of these aircraft 
were developed back in the ‘60’s and early ‘70’s, for reasons that do not 
exist anymore. They are not developing new aircraft just for us to use in the 
north. It is too small of a market. They are searching for replacements now. 
Putting larger aircraft in the north, like 757’s, is possible, but not overly 
reasonable given the population base.  
 
Comment: It strikes me, listening to your response, that the earlier talk 
about the intersection of needs and requirements, and so on, that these 
needs are currently being met, but the state of the vehicles of the 
transportation system in the north certainly would appear to open up an 
opportunity for an airship development.  
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LTC Michael Woodgerd (U.S. Army) - Office of Force Transformation 

U.S. Office of the Secretary of Defense  
 
“Mobilus: A Challenge for a New Century” 
 
I am here to tell you about what I call “Mobilus”, which comes from Mobilus 
in Mobile Latin for “Mobile within the Mobile Element”. I find nothing more 
appropriate for an airship that is in fact a ship moving through an ocean of 
air, which surrounds the planet. This is the essence of mobility, which is the 
key aspect that we are focusing on here, at least now. You have heard about 
the various applications of airships, which are all perfectly valid, for 
surveillance, high altitude and the other things. My focus is the 
transportation use. This is the main thrust line; everything else will follow, or 
fall out to some extent.  
 
I am here today representing OSD's Office of Force Transformation, led by 
Vice Admiral (Retired) Arthur K. Cebrowski. He retired as a 3-star Admiral 
out of the Naval War College and he now works directly for Defense 
Secretary Rumsfeld. The office is the only organization within the US Office of 
Secretary of Defence solely dedicated to transformation. The focus is on 
making it a network centric force that is relying on information to operate 
more as a network. The Transformation Strategy is a strategy for large scale 
innovation.  
 
You hear a lot about network centric operations, that tells you how effective 
he has been. Admiral Cebrowski starts things rolling, then they become 
assumed and embedded and other people take off with it. His point is not to 
be the owner and run programs, but to shape ideas and get things started 
across a broad front. Then events take on their own momentum which lets 
you get to your end state faster.  
 
One of his five goals is “discover, or cause to be created, new military 
capabilities to broaden the capability base and to mitigate risk”. You are not 
going to hear me announce any $200 million traditional program contract to 
build a certain type of airship. If you are interested in that you can catch 
your plane now, because it is not the way we are going and I will save you 
the trouble.  
 
The office acts outside of that normal course of these programs to find a 
quicker and more efficient way to do it. This broadens the capabilities base, 
which is what we, one of the ultimate users want, and it also mitigates the 
risk for all concerned. We are convinced lighter-than-air adds value, both 
within the transportation mechanism and various other aspects, such as a 
high altitude airship, which would carry payloads such as redirected energy, 
sensors, communications packages, etc.  
 
I am saying the bottom line up front, so you basically know what the rest of 
the briefing is going to tell you. I have been working for about four years 
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now, as full-time as I possibly could and for most of this year totally fulltime. 
The military need from the United State’s perspective is what we call 
operational manoeuvre from strategic distances. We need to deploy our 
forces over very long distances and put them in where they need to be. This 
means going over or around areas denied to us for political reasons, areas 
denied to us by hostile acts or threats, or just challenging geography, like 
crossing oceans. We need to put a capability; that does not mean a force, it 
might be a modular hospital, it might be a unit of tanks, it might be anything 
into some key place on earth more rapidly than we can now. It depends on 
the situation that we want to change and the effect that we need, which 
hopefully is to preclude any hostilities or alleviate suffering. So maybe we 
have to start thinking slightly differently, and not just deploying and rolling 
off at an airport or seaport, but rather directly in the desired area of 
operation.  
 
I am in the Transportation Corps and I work with Air Mobility Command and 
other organizations to deploy things all over the world. We not only do not 
have enough lift, but we have to think differently about moving our assets as 
well. We need a new concept of vertical manoeuvre. We look at the civilian 
needs and that overlaps. There are a lot of civilian needs that you have heard 
other speakers talk about. We need a physical component for those network 
centric operations. Network centric calls for a lot more speed. There are more 
moving parts, there is more happening, so you need more mobility, more lift 
and it has to be more flexible.  
 
If you follow the analytical trail, the logic draws you to a platform that is 
capable of carrying large volumes of equipment or material in one load. This 
capability does not exist and it is going to be too expensive to put it in the 
military force structure. We are not going to trade off C17’s, or an army 
division, and pay the billions to develop this capability over the twenty or 
thirty years you are going to do it.  
 
When I send soldiers to a military deployment, I put them on a United 
Airlines flight, an Evergreen Air, or Tower Air, somebody who is in the Civil 
Reserve Air fleet. I need a Civil Reserve Air Fleet like 
this for airships. Well that does not exist, because I 
do not have an airship industry or lighter-than-air 
industry all around the world. My analysis of airships 
as a potential deployment platform led me to 
conclude that we need this capability and that there is 
a valid approach to developing it outside normal 
processes. That is why I am working this effort for the 
Office of Force Transformation. Since we (DOD) need 
a capability to exist outside of our own force 
structure, we need to start the ball rolling and focus the effort to create that 
capability. Our objective is to encourage the development through private 
sector and government stakeholders to bring together new value networks. 

Military/
Government

Needs

Aerospace Industry

Varied
Commercial

Needs
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We need this kind of lift capability all around the world and it has to be 
robust. So you define your desired end state and then you plan backwards.  
 
If I am talking about building a civil aviation capability, I have to look at the 
civilian need. How well does it overlap my military need?  We were not able 
to drive the construction of the 747 to be perfect for military cargos, so it is 
not. But here we have a different opportunity.  
 
There is really only one way that we are going to get this needed extra 
mobility, and that is in lighter-than-air. We are tinkering on the margins of 
any improvement in heavier-than-air, both in the technology of the aircraft 
and the infrastructure. Satellites, or anything else, do not help me with my 
mobility problem. Heavier-than-air is incredibly expensive, and you are 
paying for all that lift. So it is time we looked for Archimedes to give us a 
hand.  
 
This slide lists some of the many data sources that lead to my conclusions. 
The top picture is useful to show that the United States Army had an airship 
in its inventory before it had an airplane. The Baldwin Airship flew at Fort 
Myer a year before the “Wright Flyer”. LTA is not a pie in the sky technology 
– there is a long history of development that we can draw upon. You see the 
CAA (Center For Army Analysis) Logo there as well. We do a great deal of 
deployment analysis and modeling at CAA, my parent unit, and Mr. Vandiver, 
the Director, deserves a great deal of credit, because when I walked in one 
day and said, “I need to evaluate airships’ potential for military 
transportation”. He said, “Okay, I will give you a little bit of time”. That was 
four years ago. There have been some pretty innovative thinkers along the 
way that supported this thread of effort and allowed me to do a lot of the 
modeling. I was the Study Manager for the Advanced Mobility Concepts 
Study, a DOD wide effort. The results all agree that there is nothing that can 
quite beat surface ships for pure mass and volume, but an airship’s potential 
ability to move a large mass far inland offers a tremendous additional 
capability. Airships would fill the gap between the contributions of surface 
shipping and cargo airplanes.  
 
An airship, or an Ultra Large Air Lifter, beats all fixed wing aviation, purely 
because of the size. A C17 delivers forty-five short tons. This is not a lot 
when it takes you a couple of hours to unload. Your throughput is not that 
great.  
 
We had a deployment into Albania where we flew about twenty thousand 
short tons over a thousand nautical miles. If we had added five airships to 
our fleet we could have shortened the closure time by 25%.  Or I can get an 
Apache helicopter battalion from the middle of the United States, at Fort 
Campbell, ready to fly on the coast of Southwest Asia 75% faster if I do not 
have to break the helicopter down. It can be shipped in the airship ready to 
fly, what we call “flyaway configuration” because an airship could have a 
much larger cargo bay than an airplane can.  
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It does not matter how good your transportation asset is, if where you are 
able to go to do your military or commercial mission is not exactly where you 
need to go. So the land matters, and where you can get on the land matters 
to a tremendous degree. The varying types of aircraft have a significantly 
different footprint on the ground and that is going to drive mission 
deployment.  
 
It is one thing to have a vision and say, “I need to be able to do X”, but it is 
hard for you to get to a rational end state unless you started at a rational 
beginning. It is also incredibly hard to articulate that to anyone else. You 
have got to be able to give your audience some kind of a picture. It is not 
hard to look back and to find something that does what I want, which is 
something with minimal to no infrastructure inland. I want to be able to go 
inland, unload my cargo and not need a runway, not need a lot of footprint, 
not need K-loaders or other cargo and material handling equipment if I can 
avoid it or at least reduce the requirement. I want to unload fast. This 
matters to me in the military, it matters to the person in business, because 
there you need fewer capital assets if you turn them around faster.  
 
Look what they had in the 1930’s, before they could even compute the force 
vector or the gust loads on the fins. Before they had computers that could 
help design it, you could build an eight-hundred odd foot long flying aircraft 
carrier that could operate for weeks from a stick in a field in Florida. They 
could operate for three weeks from a converted oiler that is now an airship 
tender. This is flexibility; it has been done. Those ships could fly routinely on 
70 mph or a top cruising speed. It gives me a data point. It is a little easier 
to get from point A to point B when you are flying from a remote field instead 
of Los Angeles International Airport.  

VTOL - Crane

VTOL

STOL

VTOL - Crane

VTOL

STOL

 So that draws me to what I call an Ultra-Large Airlifter; our 
generic term for it now. This is the desired ultimate military 
capability. The capabilities; hundreds of tons of cargo, 
thousands of square feet of decking, that is the desired end 
state. Obviously there are going to be small ones built as 
we move towards that goal. Most of those will probably 
have a lot more commercial value to those of you who are 
looking for something in this particular arena. But 
capabilities like that are going to open up new businesses.  

 

 
Folks get very hung up over company names. They say, 
well that company does not exist, so therefore that 
capability you want, cannot exist. Well that is obviously not 
true. How many car companies were there in the 1920’s 
and 1930’s, and how many are there now? So we made it 
somewhat generic. You have a ship that can take off and 
land vertically (VTOL), or a pure airship. 
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Then you have another concept that is technically capable, as John Tozzi told 
us, such as the CargoLifter approach, which we call “VTOL crane”. I can 
crane down. I can go to a lot more spaces. I can drop a modular hospital 
right into the refugee camp if I need it. Or drop construction materials that 
are just a cache, or what have you.  
 
The lower image is what we categorize as Short Take Off and Landing 
(STOL); these may be hybrid airships of the lifting body type. We try to keep 
this very generic. Some of those proposed systems have not flown before, so 
they are not as proven. They are a little further away.  
 
But you see this is the kind of capability we are talking about, that we are 
working towards. This flexibility has to be meshed with the civilian assets. 
Everyone talks about a plane going 400 mph. But really, when you think 
about all the time you are stuck in traffic, etc., it is a lot slower. The FAA 
figured that it is 68 mph door-to-door. When all of us left our home, drove to 
the airport, flew here, finally got to the hotel, if you put that on a twenty-four 
hour clock, you are going about 68 mph. We will compare that to an airship, 
which in the 1930’s, could do about 70 mph, or the Graf Zeppelin, which did 
65 mph around the world in 1929. So even though they are larger and 
perceived to be slow, they can be just as fast if they put you down much 
closer to your objective. So it is a tremendous capability.  
 
We have now walked down a logic trail of something we want. You are 
thinking; so far this guy has told me about zip new. I already know that we 
want this and that it does not exist. How are we going to get there? The 
Mobilus approach is to get that mobility, with an overall contextual change in 
thinking. Our approach is not platform centered. We are not starting by 
saying we want an airship that looks like this, because you have to start with 
the big picture. Overlay the visions, and then go down to concept of 
operations, or where do I really need to go in the world.  
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The Mobilus Vision is of a future worldwide LTA industry, a robust and 
complementary component of the current aerospace industry made up of 
varied types of airships, both conventional and hybrids; performing varied 
commercial functions throughout the world. Commensurate with the network 
of airships will be a similar network of facilities, for both maintenance and 
construction, personnel to crew and maintain the ships, lifting gas 
production, distribution, storage and purification, more precise weather 
forecasting, the training base for those who operate and maintain ships, and 
of course management of operations.  
 
The US military will utilize this commercial asset of ULAs and their support 
structure in a manner similar to how we now utilize airplanes through the 
Civil Reserve Air Fleet (CRAF). ULAs will not reside primarily within military 
force structure, although there will be many opportunities for long term 
contracted support as well as other options.  
 
This civilian capability must be broad, deep, and develop as rapidly as 
reasonably possible. Military considerations will be a key component of 
development from its inception and the military will be a crucial first 
customer as well. 
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If you do a military program, you are twenty years down the road and you 
are building something that you started twenty years ago, because you 
defined your need right at the beginning, and you get it twenty years later. I 
did not say program or project, because those indicate a budget line, which 
we do not have, because that would lock us into the solution. This process 
will move forward and define that, and in the discovery process as we set it 
up, we will discover the target that we are going to build.  
 
You have heard folks use the terms alliance and consortium. An alliance or 
consortium is a group of different people coming together. A more refined 
part of that is a structure called a public-private partnership. The beauty of a 
public-private partnership is that everyone brings something to the table, a 
capability. The example I was first exposed to last summer was in the 
development of unmanned vehicles. A lot of small companies wanted to have 
that capability. The United States Government wanted that capability to 
exist. All the parties felt that the only way we are going to do this is if we 
come together and share intellectual property, share effort. If one guy has a 
wind tunnel, one guy has a hangar, one guy has a great design, and in that 
example they come together. The template here already exists; it just needs 
a little bit of modification for the airship industry.  
 
There are various contributions that everyone can make. By coming together 
you can gain synergy and build momentum. As soon as you have agreement 
of a few people who see what they want and get onboard, it is going to be 
easier for everyone else. This mitigates risk because you are not alone. If 
you are turning to your boss or your university Dean, or your general, or 
whatever, it is not, “we have to write the whole cheque and somebody else is 
going to do it”. But in effect you come in and say, “a lot of other smart 
people have come to the same conclusion and we are all only contributing 
something, based upon where we are coming from”.   
 
Mobilus will identify the best technical developmental path(s), identify the 
key stakeholders who will share in the development, and identify the most 
efficient overall path(s) by which various value networks of stakeholders 
should move toward their desired goals within the endstate. This is primarily 
a cognitive effort, and there will be those players who are in supporting value 
networks. Key stakeholders will transition to the physical domain and join in 
public-private partnerships (P3s) to develop actual cargo-carrying airships 
and all the required other networks – operators, trainers, maintainers, etc. 
This process will also build in the next integers of development. 
 
The “Olympic Rings slide” shows the overall environment within which airship 
development will occur and identifies the sectors from which key 
stakeholders will emerge. The linked rings also emphasize the 
interrelationship of all parts of any network, particularly a transportation 
network. Each circle in the figure represents many organizations and 
individuals, public and private, who will be either direct stakeholders in a P3 
or must either support or not oppose this development if it is to succeed. 
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Some know who they are now and others do not. A significant portion of the 
effort will be in presenting evidence to the best potential stakeholders and 
sharing information to determine the shape of the value networks and their 
perceptions of success. Much of this will be “self discovery” as early entrants 
work together during the study phases to learn where their value lies. This 
will also promote commitment and consistency by both government and 
commercial participants throughout a long-term effort. These must be 
“win/win” situations.  
 
Notice that there may be multiple P3s focused on varied airship 
designs/commercial applications. Some development would be common to 
all, but each path would proceed independently. The overall intent is to build 
a broad capabilities base, with new companies and participants. This will 
produce more innovation and provide a wider choice of suppliers to military, 
government and commercial users. These next sections will define each circle 
and provide some examples of participants.  
 
One key distinction is important. Previous alliances either included major 
players in established industries, or very small companies teamed with a 
major government organization such as NASA. In the latter, participants 
chose what to produce, but then faced marketing this capability for profit. 
There would also be an inevitable “platform focus”. Mobilus is different in 
including the actual end users in the process to guarantee immediate use of 
the airships produced. This is crucial. The airships will be designed to meet 
clearly defined missions/markets, not designed as a ship seeking solutions. 
 
By including future operators, financiers and others in the process from 
inception we ensure a more robust capability and allow for concurrent 
development across the board. Obviously, this unique approach is not for 
everyone and is thus “self filtering”. This is good in that participants in a P3 
must get along and cooperate, so only those willing and able to deal with 
such a climate will seek to join.  
 
Government: Government participants have needs, such as military mobility, 
and also capabilities and responsibilities. The US government does not seek 
to own airships; it wants the capability to exist. The military can define useful 
capabilities – a smart push – in concert with commercial end users – a smart 
pull.  
 
US government agencies have organic and unique capabilities – facilities, 
airspace, personnel, legal capabilities/ functions, modeling and analysis, and 
others to contribute “in kind”. Certification for example, should be proactive 
instead of reactive, shortening the existing timeline for introducing an aircraft 
into commercial service. In return for investment and effort, and to provide 
support to the fledgling “industry”, the military or other government agencies 
would have access to the airships in a manner similar to our CRAF program 
or might lease some prototypes.  
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Another unique aspect of this consortium approach is that it must see the 
technology through to actual operation for commercial use. 
 
Multiple government entities will play a role in developing a broad LTA 
capability. Not all will necessarily be direct participants in one of the P3s. 
There is room, and need, for a great deal of mutually supporting effort.  
 
Industry: There is no LTA industry. Pieces exist, but all the designers, 
manufacturers, operators, leasing agents, and others do not exist in mass. 
Underutilized aviation capability does exist, such as various small component 
suppliers and other members of the General Aviation Manufacturers 
Association (GAMA). Some companies already operate heavy lift helicopters, 
lease aircraft, train pilots, and perform all the functions necessary.  
 
Commercial End Users: This is the most unique aspect of the Mobilus 
approach. Commercial customers who understand how a cargo airship can 
add value to their operations will provide two important things: precise 
identification of performance measures that matter to them, and 
contributions such as funding or manpower to work in the P3.  
 
Precise definition of key performance, probably size of payload bay, range, 
allowable “footprints” or sizes of landing zones, speed and method of loading 
and unloading will determine selection of airship type and then the sizing, 
etc. This allows examination of military utility. There are then two tin cans 
and a string. Military and commercial push and pull will keep design and 
development focused.  
 
Few if any commercial users will want to own or operate the airships. As they 
do now, they will rent, lease or otherwise contract for the service, not the 
asset. In this way they are exactly like the military. We want the capability to 
exist and we want to use it, but we do not want to own it.  In return for their 
risk and investment, commercial participants would likely get sole right to 
charter the airships for some period of time. 
 
Academia: Universities play a key role in Research and Development already. 
They will also produce the required engineers and others of the future. 
Universities also conduct commercial and transportation research that can 
guide developmental paths of airships. The best-defined markets/military 
uses will greatly influence design choices and formation of value networks.  
 
Interest Groups: There are many aviation related professional organizations 
and other sources of support for the overall development and for specific 
participants. These interest groups are both public and private. Some interest 
groups will be State and local governments combining with other 
organizations to support key participants in one of the P3s. Entities in the 
Interest Group “circle” may operate in the cognitive domain, the physical 
domain or both and will have varied degrees of direct and indirect influence 
on the overall process.  
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We are going into lighter-than-air that we got away from for very valid 
reasons. But now there are a lot of valid reasons to come back into it from a 
different angle. We have somebody like Admiral Cebrowski, who works the 
seams and looks across. No one service is standing up and saying it wants to 
pay for development. This is why it is not going to happen until somebody 
like Admiral Cebrowski, whose charge is DoD-wide, and says, we are going to 
do it this way.  
 
What I hope I have laid out is not the starting point, the bringing back the 
airship or the renaissance of the airship, because those reached their 
technological zenith in about the 1930’s, and had that operational pause.  
 
This is a way to get around all the roadblocks and the difficulty of defining 
the desired end state right up front. You have to have a system that is 
flexible so that we come together with people that want to work together, 
who have the common vision and need, and that will build its own 
momentum to come to the end. Several of us are absolutely certain that the 
desired end state, whether we drive it or not, is a worldwide LTA capability. 
There is too much money to be made. There is too much work that needs to 
be done that this is not going to happen. The only question is, do we drive 
the train now and shape it as we want and make it come in single digit years 
or one decade? Or do we wait for market forces eventually shape it?  This is 
our choice. We think that a new generation of cargo airships is inevitable. 
The only question that really remains is who is going to recognize that and 
earn the first seat at the table.  
 

6 /3 /2 0 0 4 1 2

O ffic e  o f  F o rc e  T ra n s fo rm a t io n

M o b ilu s  S u m m a ry
• A  co m p e llin g  n e ed  ex is ts  fo r  s ig n ifica n tly in c rea sed  m o b ility, r ig h t n o w  a n d  ev en  

m o re  so  in  th e  fu tu re  - m ilita ry, h u m a n ita r ia n , g o v ern m en ta l a n d  co m m erc ia l 
• O n ly  L T A  o ffers  tru ly s ig n ifica n t in crea s es  in  p e rfo rm a n ce  a n d  tru e  la rg e  sca le  

v e r tica l m a n eu v er . A ll o th e r  a p p ro a ch es  ( tra d itio n a l a irc ra ft,  sa te llites )  a re  n ea r  the  
lim its  o f p e rfo rm a n ce  a n d  co s t

• A ll p re v io u s  e ffo r ts  (co m m erc ia l a n d  m ilita ry)  to  re su m e la rg e  sca le  L T A  
d e v e lo p m en t h a v e  fa ile d  fo r  v a rio u s  rea so n s

• L T A  d o es  n o t fa ll in to  a n y o n e  m ilita ry S erv ice  o r  o th er  ca teg o r y
• P u b lic /P r iv a te  P a rtn e rsh ip  is  a  p ro ven  m e th o d  to  en co u ra g e  n e w  tech n o lo g ies .  S m art 

P u ll co m b in ed  w ith  S m a rt P u sh . P ro cess  itse lf is  va lu a b le  a n d  en su re s  g o o d  p ro d u ct
• In  ea r ly 6 0 s , U S  N a v y g o t o u t o f L T A  fo r , m iss io n , reso u rce  a n d  fo rc e  s tru c tu re  

rea so n s .  In  th e  ea r ly 0 0 s , U S  D o D  is  g e ttin g  b a ck  in to  L T A  b e ca u s e  o f n e w  m iss io n s , 
n e w  ca p a b ilitie s , a n d  b eca u se  in n o va tiv e  d ev e lo p m en t a p p ro a ch e s  ex is t 
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Questions: 
 
Q: Who is going to be the lead? Am I right in interpreting that once 
something is developed in a public-private partnership, the US military will 
put dollars on the table?  
 
A: (Woodgerd) The lead at this moment is resident within Admiral Cebrowski 
and the OFT. We are not a program office, but the way to get the focus of 
effort until we hit that tipping point where it takes on a life of its own, is the 
sort of thing that that office does. We pull the public private partnership 
together, during that discovery process, finding out what is the best way 
ahead that is going to convince people to spring for the money, or other 
contributions. In that context we will discover where the most efficient place 
lies for who will lead. There are several different patterns of who that might 
be and which function, but it is too early to tell exactly who will lead that 
right now. The discovery process of finding all those necessary steps will 
either prove or disprove that it is going to happen. From that point is where 
we turn and find we need direct funding, which of course will have to come. 
But do not think of it in terms of who is going to write the cheque.  
 
There is a kind of a ballpark figure of a billion dollars to build and certify a big 
one. This is kind of a high side. If that were true (which I do not quite 
believe) just for discussion, one option would be to write a cheque for one 
billion dollars to one company and say, okay do it. Now when I dissect that 
one billion dollars, he is going to charge me for the hours we are certifying 
with the FAA. He is going to charge me for the hangar. He is going to charge 
me for the engineering work; all those necessary steps. Well, a lot of that 
already exists. Market analysis already existed, and helps us. Engineering is 
already resident. The military has people. When I talked to some trade 
associations, they said, now do not forget, the hardest thing for us to do is to 
come to the table and put people on it all year round. This is where we could 
not come in, because we do not have that capacity. We are running a 
company and we do not have an extra person to work this issue.   
 
Well, organizations such as mine do. So our part of the government 
contribution is people to work it, some facilities perhaps, things that 
otherwise would be part of that dollar bottom line, if you approach it in the 
traditional way. There is actually a dollar value for that contribution. You 
have, in effect, paid a certain part of the final dollar cost. We already have a 
lot of records in the government of the weather or the engineering or what 
have you. Pick any example you like. Or the folks that come and say, “I 
really want to be part of this. I want it to happen in my area, so I am going 
to give you my hangar space, my airspace for the certification testing, and all 
those steps”. When you dissect a problem like that, that is where you find 
how many people are going to buy in. Again, I do not mean buy in by writing 
a cheque, but come into the team with an in-kind contribution that is how we 
will get there. The option of convincing someone to underwrite all the money 
and hand it over to somebody has failed. If somebody ever does that I will 
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welcome it, because it will be a lot easier for some of us, but I do not see 
that happening. As I talked to a lot of smart people, they see that the end 
commercial user is going to want it, and come in with some money perhaps, 
or whatever other contributions that make sense, and drive the train their 
way. The other beauty of this approach is that it narrows the field right off. 
We are not going to have to beat on every door. There are certain people, 
trade organizations, interest groups, and certain governmental organizations, 
who see their place in this, who will come up.  
 
Q: What is the window of opportunity? If there is a political change and if 
Admiral Cebrowski is not there any longer, what is the effect on the 
continuity of a program or what do you need if you are out pushing? 
 
A: (Woodgerd) One of the reasons it is not a program and it is not resident 
owned, only in that office, is precisely that. Things change, but we all would 
not be here if there already was not a wide recognition of the need and 
interest. The point of the Office of Force Transformation is to push things 
rapidly towards that tipping point and build up that momentum. This way if 
one political appointee or one Lieutenant Colonel or somebody else is taken 
out a year or two down the road, you have already socialized and sensitized 
enough people. The phase two that I laid out, to build the specialization and 
educate people, to get more people focused and online, to try and do a little 
bit of what Barry’s doing through these seminars and build that momentum. 
Because the more people that come together generates all that extra energy 
and that is what is going to happen here. As more people look at each other 
and say, “hey, this makes sense I want to be part of this, because it gives 
me some advantage”, it gives that momentum, to avoid the changes in 
political appointees or just the changes in the officer in charge of the 
program. The point is to get the commercial entrepreneurial piece into this, 
not just a military program.  
 
Q: I am sure it is obvious to most of the people here, but I thought it might 
bear stating for the record, in any case, that it strikes me when we are 
talking about the multiple interests and these thrust lines, that there is 
different requirements on the American side, maybe related to the military 
and the strategic mobility and so on, versus the Canadian side, the Arctic and 
the remote access of servicing of those vast areas. But with precedents like 
NORAD and indeed the makeup of this conference, there must be almost as 
many Americans as Canadians in there, that perhaps as a consortium, we 
need to get together, it needs to be a North American one.  
 
A: (Woodgerd) The future of the lighter-than-air industry and the Ultra Large 
Air Lift is going to be North American. The final piece to my decision making 
process was actually the first symposium here last year, when I heard the 
well-articulated industrial needs. If you layover what some of the folks last 
year briefed, they need to move large outside, sometimes very heavy, 
mostly outsized things, long distances into remote, inhospitable, unfriendly 
terrain where they do not have facilities to welcome them. If you are a 
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military transporter you will immediately feel a kinship. We both go one way. 
They move their stuff one way, and then it operates. I am moving my forces 
one way, and they stay there as long as the job requires, which, you know, 
can go on years sometimes. Then hopefully we all come back.  
 
So you have surges. If you look at them, it is the same thing, one-way trips, 
and large outsized cargo. Our needs are probably much larger, because I 
have a large demand for lift. But those images of development, that is where 
that overlays and finding that precise line. Those commercial markets up 
here, to serve the First Nations, are packages of ten or twenty tons. Or if it is 
to serve an industrial interest of fifty tons, whatever it is. You find the 
demand density, because it is not only one company. This is why several will 
come together and when we lay it out, I believe you will find enough dots to 
connect in one line, that you will find, alright, if we built something this big, 
you have multiple people and you get value from that.  
 
So that is the path to follow, because you built in a caucus. You have built in 
a support group who will turn to their trade group, to their elected 
representatives, to whoever, and say, look we need this. We can see the 
value now. Everyone, quite rightly, says, you know, as soon as we get one 
and everybody sees it above their head, lowering some cargo, it is going to 
open the floodgates. Now to a great extent I believe that, but it means we 
wait for some single person to build one. You can get a lot closer, as long as 
folks all see the design and have signed up onto a contract. Even to the point 
before that, where people have come together and agreed, in a room like 
this, that the first integer of development, should be a cargo carrying airship 
or hybrid vehicle that carries this kind of payload and this kind of 
performance.  We all see the need for that. At that point it is a lot closer, and 
builds momentum. I am sitting here in Manitoba; I am not talking to 
somebody in Georgia for this. I am sitting here in Manitoba, because of Barry 
Prentice and Manitoba Aerospace interest up here. Now I am going to follow 
the interest, wherever it goes and whoever wants to come in and do that 
hard work to build this together. We will do it and then other folks will come 
in later. It does separate out quickly whom I need to talk to or who will listen 
to me. 
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appointed Associate Dean of the Faculty.  In 1979 and 1980 he was Visiting Professor of 
Management at Vanderbilt University in Nashville, Tennessee. 
 
 
William F. Althoff 
Research Associate, Smithsonian Institution 
 
William F. Althoff enjoys dual careers.  A geologist by profession, he has published 
widely in both technical and historical journals.  Primary interest: the history of 
technology, particularly U.S. naval aviation and polar aeronautics.   
 
“Bill” has logged three field visits to the Arctic.  In 1989, he accompanied the Canadian 
Ice Patrol on three missions over Arctic Canada, with a layover at Resolute, on the 
Northwest Passage.  The following year, again courtesy of Ottawa, he sojourned at an 
ice-island science base in the eastern Arctic Ocean.  A guest of the Russian government 
in 1992, he conducted research in St. Petersburg (former Leningrad) at the renowned 
Arctic and Antarctic Research Institute.  Two years later, the 109th Tactical Airlift Group, 
New York Air National Guard flew him via C-130 to Thule Air Base, in northwest 
Greenland, thence offshore, to an ice-borne camp installed for the U.S. Navy in the 
Greenland Sea.   
 
Mr. Althoff is the recipient of several grants to support research.  During 1999-2000, he 
was Ramsey Fellow in Naval Aviation History at the National Air and Space Museum 
(NASM), Smithsonian Institution.  Currently, he is a Research Associate at NASM.   
 
His fourth book will be released in March 2004.   
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Tony Bembridge 
Hudson Bay Helicopters 
 
Tony Bembridge spent 44 years in the newspaper business. He retired as the executive 
editor of a major Ontario daily. His interest in helicopters and the business of helicopters 
spans 25 years. He is a consultant to Great Slave Helicopters in Yellowknife and is 
general manager of a subsidiary, Hudson Bay Helicopters, Churchill, Manitoba. He 
spends six months of each year between Yellowknife and Churchill and the balance in 
London, Ontario. He has travelled extensively through the NWT by helicopter. 
  
 
Patricia Bouchard 
Health Canada 
Manitoba and Saskatchewan Region 
 
Patricia has been with Health Canada since 1979 and has worked for various branches 
including Medical Services Branch, Health Protection Branch, and more recently with the 
Asset Management Division.  She attended the University of Manitoba and le Collège St-
Boniface majoring in Political Science and French.  She has been involved in the school 
system for nine years, the last five as a School Trustee with the Division Scolaire 
Franco-Manitobaine.  In her present position as Regional Administrator, she manages 
the Materiel Management Unit, which is responsible for purchasing for all of the nursing 
stations in northern Manitoba as well as two hospitals. 
 
 
Bud Norris 
EXH Engineering Services Ltd. 
 
Bud Norris is a principal and cofounder of EXH Engineering Services Ltd., a 12 year old 
multi-disciplined Civil Engineering firm with 14 offices throughout Alberta, Canada.  Their 
work includes municipal engineering, bridges, highway design and construction 
supervision.  Mr. Norris has spent much of the last 8 years in Northern Alberta, working 
in part with First Nations and other remote communities on upgrading, rehabilitating, or 
initiating new infrastructure projects.  One ongoing project involves 61 km of road, 12 
stream and river crossings, and a ferry crossing of the Peace River.  He brings an 
outline of the approval processes and costs in bringing roadway infrastructure into the 
Alberta North. 
 
In addition to his engineering experience, he is an experienced entrepreneur, having 
started and operated over 15 successful businesses in his 30 year career.  He received 
his B. Sc. from the University of Alberta in Edmonton in 1969.  He is a father of two 
children, and has two grandchildren that he doesn’t see enough. 
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Scott Smith 
Minister of Transportation and Government Services 
 
On September 25, 2002 Premier Gary Doer appointed Scott Smith as Minister of 
Transportation and Government Services and Minister responsible for the Manitoba 
Lotteries Corporation Act and Minister responsible for Emergency Measures.  
Previously, he was Minister of Consumer and Corporate Affairs and Minister charged 
with the administration of the Liquor Control Act. He was first elected to the Manitoba 
legislature in the general election September 21, 1999 and served as legislative 
assistant to the Minister of Industry, Trade and Mines. 
 
Scott Smith was born and raised in Brandon where he worked as a firefighter and 
emergency medical technician for 20 years. He and his wife, Val, are the parents of two 
daughters. 
 
Prior to Scott’s successful election in September 1999 as the MLA for Brandon West, he 
was a member of the Brandon city council where he held a number of positions including 
chair of the grants review committee,  chair of the task force on impoverishment, and 
chair of the taxi review committee.  Scott was also a member of the Recreation Centre 
Review Committee, the Brandon Chamber of Commerce, the Brandon Economic 
Development Board, the Downtown Business Improvement Area, the board of the 
Brandon Family YMCA. He also served as treasurer on the board of directors of the 
Brandon Keystone Centre. 
 
Scott is an active member of the Brandon community. He has coached youth soccer and 
baseball and has volunteered for the World Curling Championships, the Canada Games 
and other Brandon sporting events.  
 

 
Robert R. Brennan, FCA 
President And Chief Executive Officer 
Manitoba Hydro 
 
Bob Brennan is the President and Chief Executive Officer of Manitoba Hydro.  A 
Chartered Accountant, he has an extensive and diversified background in the electric 
utility industry. 
 
Prior to assuming the President and Chief Executive Officer position, Bob was Senior 
Vice-President, Finance and Administration, and Chief Financial Officer for Manitoba 
Hydro.  His entire professional career has been with Manitoba’s largest provincial Crown 
corporation. 
 
Bob’s interests include corporate finance, general management and vacationing at the 
lake.  He is the Vice-Chairman of the Riverview Health Centre and the Chairman of the 
Riverview Health Centre Foundation.  Bob also serves as a Director on the boards of the 
Canadian National Institute for the Blind and the YMCA/YWCA. 
 
Bob has two daughters, Bonnie and Bobbi, and five grandchildren. 
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Danny Blair 
Associate Professor 
University of Winnipeg 
 
Danny Blair obtained his B.Sc. in Geography from the University of Regina in 1980, and 
an M.Sc. in 1983, with a thesis on the thunderstorm hazard in Saskatchewan.  In 1989 
he earned a Ph.D. in Geography from the University of Manitoba (supervised by Dr. Alan 
Catchpole), where he studied the synoptic climatology of the Red River Region.  He was 
hired by the University of Winnipeg in 1987, where he is now the Chair of the 
Department of Geography.  He teaches courses in climatology, climate change, 
meteorology, and natural hazards.  His current research interests include prairie climate 
change and variability, butterflies as bioindicators of climate change, the effects of 
climate change on winter road operations, reconstruction of the flood hydrology of the 
Peace River Delta region, and the isotopic composition of precipitation in Manitoba. 
 
 
Don Kuryk 
Manitoba Department of Transportation and Government 
Services 
 
Mr. Don Kuryk has worked with Manitoba Transportation for over 38 years in a variety of 
capacities dealing with highway transportation systems. He is currently the Manager of 
Technical Services and has worked on the development of technical training programs 
for both junior and senior staff, and has brought management training programs to the 
department. Don was also involved with the management of several major highway 
infrastructure projects including multi-lane highways, bridges, and interchanges.  In 1992 
he was assigned the responsibility of being the department’s representative of the 
Emergency Measures Organization (EMO).  During this time he has overseen several 
major incidents for the department: 

- Fires in Northern Manitoba 
- Major evacuations 
- Swan River Flood of 1993 
- Assiniboine River Flood of 1995 
- Red River Flood of 1996 
- Directly responsible for building the Z dike during the Flood of ‘97 
- In 1998 was responsible for overseeing & managing movement of 

essential goods into 12 remote communities in Northern Manitoba 
- Floods of the Souris River in 1999 

Don’s current task is to oversee the 2300 kilometres of winter roads the province 
constructs on an annual basis in addition to his other managerial duties. 
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Jim Thomson 
President 
Mercatus Ventures Inc. 
 
Jim Thomson is a Business Development Consultant specializing in transportation, 
agriculture and energy related projects.  He has consulted in the areas of new project 
development, information technologies, trading systems, marketing, third-party logistics, 
transportation planning and acquisitions.  He is actively involved in the development of 
an airship industry in Canada and continues to pursue opportunities that will lead to the 
commercialization of this revolutionary technology. 
 
Jim is a Chartered Accountant and has worked in several business development roles 
for both transportation and energy companies.   Transportation companies he has 
worked for include Trimac Transportation, who provide truck transportation for bulk 
commodities, and Gibson Petroleum who are a large western Canadian based crude 
hauler.  While working for Westcoast Energy, Jim developed an electronic trading 
system for natural gas that pre-dated today’s e-commerce.  Over $100 billion worth of 
natural gas has since traded electronically.  He has provided consulting services to other 
clients including BP Canada, TransCanada Pipelines, Hatch Engineering, the Canadian 
Grain Commission and Palliser Grain.  In a more traditional Chartered Accounting role, 
Jim served as a Controller for a large Ottawa based real estate company and a 
Vancouver real estate developer. 
 
In his personal life Jim is a Cub Leader, Little League Coach and Treasurer for a 
Synchronized swimming team.  He lives in Calgary with his wife, Sonja, their three 
children and their two dogs. 
 
 
John Smith 
International Marketing and Logging Manager 
Canadian Air-Crane 
 
John grew up on Vancouver Island and took a liking to the forest from a very early age.  
On graduating, he went to work for Macmillan and Bloedel as a logging engineer at 
Franklin River on the west coast of Vancouver Island.  John stayed with M & B for 21 
years working up to Division Engineer at several divisions with his last stop in Ucluelet 
on the very west coast of Vancouver Island.   
 
In this time, John always liked anything to do with aviation and when Canadian Air-
Crane had an opening, John changed companies to pursue work in his two life long 
lives.  Since that time John has become the International Marketing and Logging 
Manager for Canadian Air-Crane parent company Erickson Air-Crane resulting in a 
much bigger market base and larger responsibilities. 
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Thomas J. Boyle 
President 
Pinnacle Analysis & Logistics Services, Inc. 
 
Mr. Boyle has been involved in all levels of the logistics industry for over 30 years. He is 
a supply chain professional with experience in multi-plant transportation, warehouse 
operations, fleet management, military logistics, inventory management and global 
marketing and logistics. He is a graduate of the University of California Santa Barbara 
(BA), and has completed the Logistics Executive Development Program at the University 
of Tennessee Management Development Center. 
 
From 1998 to 2002, Mr. Boyle served as Vice President Marketing and Logistics for 
CargoLifter, A.G. where he was directly responsible for developing and implementing the 
North American marketing strategies and programs. The Lead User concept that he 
helped create and promoted resulted in signed Memoranda of Understandings (MOU) 
with 8 major end user corporations.  
 
Prior to CargoLifter, Tom was with the Fritz Cos., a global transportation services 
provider, where he was responsible for all customs brokerage, air/ocean, import/export 
and business development for the Central and Eastern North Carolina district. Previous 
to that, he was engaged in various traffic management positions with Xerox Corporation, 
Johnson & Johnson and in the corporate financing area with Kidder Peabody & Co. 
 
Currently, Mr Boyle is President of Pinnacle Analysis & Logistics Services, Inc., Raleigh, 
North Carolina and acts as a Senior Associate with the Center for Air Commerce at The 
Kenan Institute of Private Enterprise at The University of North Carolina-Chapel Hill. 
 
 
The Rt. Hon. Edward Richard Schreyer,   
P.C., C.C., C.M.M., O.M., C.D., B.A., B.Ed., M.A., D.S.S.,  LL.D. 
(h.c.) 
 

Edward Schreyer is a graduate of the University of Manitoba, Canada. He was first 
elected to the Manitoba Legislature (youngest member) in 1958 and re-elected twice. He 
lectured on International relations at St. Paul’s College then was elected NDP Member 
of Parliament for Selkirk 1965 and re-elected in 1968.   He became NDP leader 1969 
and Premier of Manitoba 1969-77, The ensuing government enacted, for the first time, 
law and regulations requiring environmental impact assessment. He served concurrently 
as Minister Responsible for Manitoba Hydro precisely at the time major expansion was 
required, which in turn required choice between constructing major hydro works as 
opposed to a series of coal and gas thermal generating stations. Its government 
introduced legislation that eliminated provincial Health Care premiums, thereby assuring 
all Manitobans of equal and ready access to quality Health Care, including Home Care 
and Pharmacare. Neither the federal nor any other provincial government developed 
such a program until later.   
 
Ed Schreyer has served as: Governor General of Canada and Commander-in-Chief 
1979-84; as Canadian High Commissioner to Australia, Papua New Guinea, Solomon 
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Islands & Ambassador to Vanuatu 1984-88.  He serves in various capacities in a number 
of organizations including Habitat for Humanity, The Canadian Shield Foundation, Sierra 
Legal Defense Fund, Hospital and Nursing Home care organizations, two Canada-based 
oil/gas exploration companies and a forest-products company. Since 1989 he has been 
guest professor at universities in Canada and Europe: the focus throughout has been on 
Resource Geography, Energy Economics and Environmental Impact in Global Context. 
Mr. Schreyer also serves on the Port of Vancouver Port Authority and Lake Winnipeg 
Stewardship Boards Authority and is Special Advisor on Energy, Science and 
Technology to the Government of Manitoba. He is a frequent guest speaker at 
fundraising and other public events relating to energy, conservation, multiculturalism and  
heritage preservation. He is married to Lily and they have 4 children.  
 

Graham Starmer 
Manitoba Chambers of Commerce 
 
Born and raised in southern England, Graham Starmer went straight from school into the 
Thames Valley Region police force, later transferring to the Regional Crime Squad for 
Southern England. 
 
He emigrated to Canada in 1969 and joined the Bank of Nova Scotia as an accountant, 
later the assistant branch manager, of a branch in Toronto. 
 
Mr. Starmer returned to police work in 1970 when he joined the Royal Canadian 
Mounted Police.  He spent the next four years on general detachment duties, mostly in 
Manitoba, before being selected for the RCMP’s Security Service, based in Ottawa.  He 
was responsible for counter-intelligence national programs in Ottawa as well as counter-
terrorism work in Edmonton and Winnipeg. 
 
In 1984 he was transferred by the RCMP into the newly-formed Canadian Security 
Intelligence Service (CSIS), as an intelligence officer and project manager.  His duties 
included developing a sound working relationship with senior officials of the Manitoba 
government, as well as with Manitoba’s business and ethnic communities, and 
educational institutions. 
 
Mr. Starmer resigned from CSIS in 1994 to take a position as an investigator with the 
Ombudsman’s office in Winnipeg. 
 
He was selected by the Manitoba Chambers of Commerce in January, 1998 to be its 
new President.  The Manitoba Chambers of Commerce serves as the umbrella 
organization for 74 chambers of commerce throughout the province, with a total of about 
9,000 members, as well as 250 Corporate members. 
 
Mr. Starmer, who earned a Bachelor of Arts in Sociology from Carleton University in 
Ottawa and is working on a Master of Arts degree at the University of Manitoba, is 
married with two daughters.  His wife Sylvia was born and raised in Minnedosa. 
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Charles H. Huettner  
Charles Huettner Associates 
 
Mr. Huettner is the President of Charles Huettner Associates a consulting firm 
specializing in cross-agency aviation strategies and problem solving.  He retired after 33 
years of government service as the Executive Director of the Presidential “Commission 
on the Future of the US Aerospace Industry”. Prior to this, he was the Senior Policy 
Advisor for Aviation for the National Science and Technology Council (NSTC), in the 
Executive Office of the President where he was responsible for interagency coordination 
and implementation of the Administration’s policies and programs related to aeronautics 
R&D; aviation safety, security, efficiency and environment; and GPS.  
 
In 1997 he negotiated the strategic alliance between FAA and NASA and served as the 
first Executive Secretary of the FAA/NASA Executive Committee that is responsible for 
implementing the alliance. Mr. Huettner was also the Director for Aviation Safety 
Research at NASA where he initiated the development of NASA’s half billion dollar 
aviation safety research initiative. At FAA, he rose through the ranks from inspector to 
serve as the Associate Administrator for Aviation Safety.   
 
In addition, he has served on the White House Commission for Aviation Safety and 
Security, the National Civil Aviation Review Commission and coordinated the 
development of the National Science and Technology Council’s “National Research Plan 
for Aviation Safety, Security, Efficiency and Environmental Compatibility”.   
 
He is an Airline Transport Pilot rated in the B-747, B- 727 and the Air Force C-141 
Starlifter, and most recently has been flying the Gulfstream IV.  Mr. Huettner has a 
Bachelor of Science Degree in Industrial Management from the University of Akron and 
a Masters Degree in Public Administration from Harvard’s John F. Kennedy School of 
Government. 
 
Mr. Huettner retired as a Colonel in the USAF Reserve where he served as the Reserve 
Augmentee to the Air Force Chief of Safety.  His decorations include the Legion of Merit, 
Meritorious Service Medal, the Air Medal, the Air Force Commendation Medal, the 
Armed Forces Expeditionary Medal, the Combat Readiness Medal, and the Vietnam 
Service Medal. 
 
 
Dr. Donald W. Richardson 
Vice President 
Science Applications International Corporation (SAIC) 
 
Dr. Richardson is a Fellow of the American Institute of Aeronautics and Astronautics 
(AIAA) and has been a member of AIAA continuously for 55 years. He is currently the 
President-elect of the AIAA (2003-2004) and will be serving as the AIAA President for 
2004-2005.  He has been named as a Fellow of the Royal Aeronautical Society 
(FRAeS), and has recently been co-opted by the Royal Aeronautical Society to serve on 
their Engineering Council for 2003-2004.  He has been awarded the NASA Public 
Service Medal in 2002 for his work in reinvigorating U.S. Federal funding for R&D in 
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aeronautics.  He holds Bachelor’s, Master’s and Ph.D. degrees in aeronautical and 
mechanical engineering. 
 
A commercial instrument pilot with multi-engine land and seaplane ratings, he has been 
an active pilot for 57 years.  His engineering career has included assignments as an 
aerodynamics and flight test engineer, research pilot, and engineering manager.  He is 
presently employed as a Corporate Vice President of Science Application International 
Corporation (SAIC) responsible for all FAA and civil aviation corporate activities. 
 
 
Richard Van Treuren 
Astronaut Changeout Technician 
United Space Alliance 
 
Richard G. Van Treuren was born in Ohio and raised near Cleveland.  He entered the 
US Navy in 1969, serving on Atlantic and Pacific aircraft carriers.  
 
In  1979 Mr. Van Treuren joined the Space Shuttle contractor team, and today he is an  
astronaut changeout technician with the United Space Alliance, a joint venture of 
Lockheed-Martin and Boeing.  
 
A longtime airship history fan, Van Treuren has produced books and videos on dirigibles, 
and in recent years has sought to correct the record in the areas of so-called hydrogen 
accidents and the role of the airship during World War II. 
 
 
Rear Admiral John T. Tozzi, USCG (Ret.) 
Former Assistant Commandant for Systems 
U.S. Coast Guard 
 
Rear Admiral John Tozzi completed a 31-year career on 1 October 1999.  When he 
retired, he was Assistant Commandant for Systems, a position he assumed in June 
1997 after completing a tour as the Coast Guard’s first Chief Information Officer.  He is a 
1968 graduate of the Coast Guard Academy.  His operational assignments included a 
tour in Coast Guard Squadron Three in Vietnam aboard CGC WINNEBAGO and 
shipboard engineering tours aboard CGC BERING STRAIT and CGC KUKUI.  
Subsequently, he served afloat as Engineer Officer in CGC CHASE, Executive Officer in 
CGC BOUTWELL, and Commanding Officer in CGC RUSH and CGC SHERMAN.  As a 
flag officer, he commanded Joint Interagency Task Force West, the U.S. Pacific 
Command’s counter-drug joint task force.  
  
Rear Admiral Tozzi served ashore in Coast Guard Headquarters, in the Twelfth Coast 
Guard District, in the Maintenance and Logistics Command Pacific, as Chief of Coast 
Guard Officer Personnel and the first Deputy Commander of the Military Personnel 
Command, and as the Chief of Staff of Coast Guard Atlantic Area. His postgraduate 
academic accomplishments include Master's Degrees in Naval Architecture & Marine 
Engineering and in Mechanical Engineering from the Massachusetts Institute of 
Technology. He also earned a Ph.D. (Fluid Mechanics) from the Catholic University of 
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America.  His military awards include the Coast Guard Distinguished Service Medal, the 
Defense Superior Service Medal, and the Legion of Merit. 
 
Rear Admiral Tozzi is currently a Vice President with SYNTEK Technologies, Inc., of 
Arlington, VA.  He and his wife, Mary, reside in Vienna, Virginia.  Their son, Gregory, is a 
1998 graduate of the Coast Guard Academy, currently holding the rank of Lieutenant. 
 
 
Hokan Colting 
Founder 
21st Century Airships 
 
Hokan Colting is the founder and CEO of 21st Century Airships Inc. – an innovative 
research and development company for lighter-than-air crafts.  Colting has always had 
an interest in aviation and completed his mandatory military service in the Swedish 
Airforce.  He flew gliders as a hobby and taught himself to fly hot-air balloons.  Since 
1974, he has been designing, developing, manufacturing and flying balloons and 
airships. Among his patented inventions is the enabling technology for a new type of 
airship that is spherical in shape.  Colting has set several altitude world records for 
airships and is this year’s recipient of the prestigious Santos Dumont Gold Airship 
Medal.  While flying his balloons and airships, he has been reported as a UFO numerous 
times but denies being an extraterrestrial alien.  Born in Sweden, Colting has lived in 
Newmarket, Ontario since 1981. 
 
 
Roy P Gibbens 
Aerostation Applications 
 
Roy Gibbens was born in Miami, Florida.  He attended the University of Miami and the 
Northrop Aeronautical Institute.  Mr. Gibbens was a U.S. Air Force veteran (1945- 1948) 
and was recalled to Korea from 1951-1952.  He has worked in Aerospace and in 
Industry since 1954. He retired from Lockheed Martin in 1990. and was a partner in 
Design and Manufacturing Co in the mid 1970's.  He has also served as a design 
consultant. 
 
Mr. Gibbens is a Registered Professional Engineer and a Certified Manufacturing 
engineer by the Society of Manufacturing Engineers.  He is also an Associate Fellow 
and Distinguished Lecturer of the American Institute of Aeronautics and Astronautics 
and past Chairman of the Lighter Than Air Technical Committee. He was a Member of 
the Civil Air Patrol, (USAF Auxiliary), and served as Wing Commander for the state of 
Mississippi.  He is also the former Director of Counter Drugs for So. East Region of the 
U.S., and is presently the Assistant Inspector General on So. East Region staff. 
 
Mr. Gibben’s present project is developing the "Cycloidal" propeller for use on aircraft. 
He made the first flight of an aircraft (R/C model) using cycloidal propellers on December 
4th, 2001. 
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AAllbbeerrtt  HH..  RRoobbbbiinnss,,  CCDDRR  UUSSNNRR  ((RReettiirreedd))  
  
Mr. Robbins received a Diploma in Electronics Technology from Purdue University as a 
member of the Navy Enlisted Scientific Education Program, BSEE from Purdue and 
MSA (Research & Development Management) from George Washington University. 
  
At NADU South Weymouth, MA he was the in-flight technician during the installation and 
flight trials of the experimental AN/APS-170, Low Frequency Radar on the ZPG-2 
“SNOW BIRD”. He participated in the winter Storm flights, and supported SNOW BIRD’s 
record-setting flight to Europe and back in the winter of 1957. He was the junior Ensign 
in LTA at Lakehurst, NJ when ZP-1 decommissioned in 1961. 
  
Mr. Robbins worked as a research engineer at the NSRDC on the Arctic Surface Effect 
Vehicle and the Joint Surface Effect Ship Programs. Two of his inventions resulted from 
this effort, one to correct scaling-errors in Hovercraft/ACV model testing, the other a 
device to improve ACV ride quality. 
  
He served as Assistant Program Manager (Logistics) on Passive Electronic Warfare 
Systems,  and the F-14A/TARPS Reconnaissance system. Finally at NAVAIR, he served 
as the section head on Maintenance Improvement Initiatives (Battle Damage Repair, 
Sealed Instrument repair, Miniature component repair, Aircraft Wiring Systems 
Improvement, Corrosion Control, Age exploration, Testability, Survivability and 
Supportability). 
  
One of the Navy’s initial 100 Aviation Engineering Maintenance Duty Officers, Mr. 
Robbins has participated in all phases of weapons systems support. Since retiring from 
the Navy and from the U.S. Civil Service, he has served as a contractor and consultant 
specializing in technology transfer. 
 
 
Stephen H. Barkley 
President of Remote Aerial Tripods Specialist Inc. 
 
Mr. Barkley has a lifetime interest of remote controlled aviation. His career started with 
guidance from his dad, a pioneer and one of the leading authorities of large-scale model 
aircraft in the country. Stephen, at age 12, held his first license to operate an R/C 
aircraft. In 1979, he was an accomplished Instrumentation Machinist living in Ottawa’s 
silicone valley. After relocating to Alberta at the age of 19, Stephen was involved in the 
oil field industry where he developed his first patent and received Granted status in 
1985. Never forgetting about his first love aviation, he was then involved in the Ultralight 
aircraft industry where he was factory trained in the manufacture of “ready to fly” aircraft 
at three different facilities. He was also responsible for the development of the 
Christianson Husky Ultralight, which included setting up manufacturing facilities and the 
training of employees and clients; in total, Stephen has produced to the point of test 
flight, over 35 aircraft. 
 
In 1993, Stephen founded Aerial Expressions, a company which first introduced Remote 
Controlled Aerial Photography to government agencies, corporate clients, real estate 
agents and private individuals. In 1997, Calgary businessman Keith Campbell and 
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Stephen formed their present company, Rats Inc. Stephen was once again allowed to 
invent, research and develop their line of products into the company as it now stands. 
Rat’s has focused on the newly forming market and industry of Unmanned Aerial 
Vehicles. 
 
 
Les Aalders  
Vice President 
Engineering and Maintenance 
ATAC 
 
Following his Aeronautical Engineering education Les Aalders worked in the Engineering 
departments at Field Aviation in Calgary, Conair Aviation in Abbotsford, and Pacific 
Western Airlines in Vancouver, before joining Wardair in 1977.  During this period he 
also earned his private pilot licence.  He then spent the next 21 years at Wardair and 
Canadian Airlines in Edmonton, Toronto, and Vancouver.  During this time he managed 
the Airframe & Systems Engineering departments for 14 years and the Airworthiness 
department for 7 years.  The Air Transport Association of Canada appointed Les in 1998 
to the position of Vice President, Engineering and Maintenance based in Ottawa.  In 
addition to technical issues he is responsible for Environmental Affairs and overall 
coordination of Safety issues at ATAC.  
 
 
Lieutenant Colonel Michael Woodgerd 
Office of Force Transformation 
U.S. Military 
  
LTC Mike Woodgerd is the United States Army’s recognized expert in Lighter-Than-Air 
(LTA) and Ultra Large Airlifters (ULAs).  In October 2001, he received the Wilbur Payne 
award for the top individual Operations Research project throughout the US Army for his 
self initiated “CargoLifter Aerial Transport System (CATS)” study which examined the 
feasibility and utility of ULAs in military deployments. He has also analyzed future sealift 
and airlift platforms with a focus on their military and commercial utility. 
 
Mike represents the Office of Force Transformation, the single entity within the U.S. 
Office of Secretary of Defense charged with transforming the US military into a network-
centric force for the future. Specifically, he is charged with implementing his proposal to 
develop a new capability of vertical manoeuver through the acceleration of a broad 
commercial capability centred upon multiple lighter-than-air technologies and platforms. 
 
A Transportation Corps officer who has served in the United States, Europe and Asia, 
Mike’s primary expertise is in strategic deployment using military and commercial airlift 
and sealift.  He is a 1982 graduate of the United States Military Academy, US Army 
Airborne and Ranger Schools, and has a Masters Degree in Systems Technology from 
the Naval Postgraduate School in 1991.  
 
LTC Woodgerd is married to a Naval officer, Commander Marci Woolson, and they have 
one dog and three cats.  
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THANK YOU TO OUR SYMPOSIUM 
SPONSORS 

 
 

Transport Canada 
 

Manitoba Department of Transportation and 
Government Services 

 
Western Economic Diversification 

 
Manitoba Hydro 

 
Environment Canada 

 
Manitoba Department of Aboriginal and 

Northern Affairs 
 

Winnipeg Airports Authority 
 

 141

 


	final preoceedings.pdf
	Questions:
	
	The history of the winter roads
	
	The winter roads of today


	Construction problems in 2001, 2002
	
	What if? The importance of winter roads



	What is being done to improve the situation?

	Airships and how can they help?
	Questions:
	Questions:

	second half.pdf
	Questions:
	Questions:
	Questions:
	Questions:
	Questions:
	Questions:
	Participants
	
	
	
	
	
	
	
	SPEAKER BIOGRAPHIES







	Charles Huettner Associates
	United Space Alliance
	
	
	
	
	Hokan Colting






	Albert H. Robbins, CDR USNR (Retired)

	second half.pdf
	Questions:
	Questions:
	Questions:
	Questions:
	Questions:
	Questions:
	Participants
	
	
	
	
	
	
	
	SPEAKER BIOGRAPHIES







	Charles Huettner Associates
	United Space Alliance
	
	
	
	
	Hokan Colting






	Albert H. Robbins, CDR USNR (Retired)



	blank: 
	blank2: 


