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Dedicated in Honour of Hubert T. Kleysen, Entrepreneur 

 

The theme of the fourth Airships to the Arctic is òMaking it Happenó.  Thus, it is appropriate that 

this conference is dedicated to the entrepreneur.  History is made by those who have the courage of 

their convictions to try something new and different.  When they are successful, entrepreneurs 

improve all of society because they grow the economy and the choices of consumers. 

 

As the former Chairman and Owner of Kleysen Transport Ltd., Hubert T. Kleysen has been an 

outstanding entrepreneur and an innovator.  During his long career he has been successful in 

trucking, railroad building, road building and operating an airline.  He holds patents on the forklift 

of the 5th wheel, a tipping dumping system for unloading potash and sugar beets, and co-engineered 

an automated spiker for railroad track laying, -  inventions recognized and honoured by transport 

Canada. 

 

Hubert T. Kleysen assumed control of the company in 1960, on the untimely death of the 

companyõs founder, Harry Kleysen.  Hubert T. Kleysen expanded the company with innovative 

strategies for the carriage of bulk products.  Kleysen Transport became a leader in the movement of 

sugar beets, cement, potash and nickel.  He was also a pioneer with Canada Post in the shift of the 

national mail to truck movements.  In the 1990s, Kleysen Transport built large distribution centers 

in Calgary and Edmonton to provide warehousing, overhead cranes, bulk hauling, oil field pipe and 

steel storage. Hubert Kleysaen also led a private sector attempt to establish WinnPort, an inland air-

truck distribution centre.  In 2006, Kleysen Transport was sold to Mullen Trust keeping all 1200 

employees in their current positions. 

 

Hubert Kleysen is recognized for his contribution to Manitoba as a preeminent entrepreneur in the 

transportation field.   The work he has done in building a successful enterprise, his vision of an 

inland port for Winnipeg and his many selfless charitable endeavours have earned national respect.   

 

The advance of modern airships has been held back by a lack of business confidence that the market 

is ready for the technology.  Without entrepreneurs to òmake it happenó a terrible thing occurs: 

nothing.  This conference is dedicated to entrepreneurs like Hubert Kleysen that make a difference 

by their personal energy, enthusiasm and creativity. 
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Airships to the Arctic IV 

 

Welcome 

Russ Wyatt 

Councillor, City of Winnipeg  

 

It is an honour to bring greetings on behalf of his Worship, Mayor Sam Katz and all members of 

Winnipeg City Council to welcome the delegates who are attending the 4th International Symposium 

òAirships to the Arctic.ó  I want to congratulate Dr. Barry Prentice.  Dr. Prentice has been a leader 

in our community with regards to the study of transportation and new forms of transportation 

including airships.  It was an honour to work with Dr. Prentice on the Task Force studying rapid 

transit in Winnipeg.  Many of you are probably from cities that have rapid transit.  Winnipeg does 

not at this point and we were studying forms of rapid transit that would be financially feasible for us.  

Dr Prenticeõs work was crucial to delivering a successful report. 

 

Winnipeg has a proud history of transportation that begins with the Assiniboine and the Red River.  

We were founded at the very heart of the continent because of these two rivers and the fur trade 

they supported.  The cargo business of our City continues to grow and has a future.  There is no 

doubt that you are breaking new ground, and the work that you are doing is not going unnoticed.  

We are facing some huge financial crunches with regards to infrastructure costs, and the price we are 

paying for having such a successful and growing economy. 

 

The work you are doing with regards to the Arctic is extremely timely.  The cost to build and 

maintain new roads into the North is astronomical.  The greenhouse emissions that it would 

produce in the process are huge, and we are trying to lessen the footprint we are leaving on our 

environment. 

 

So I congratulate you for that work. It sounds like there is going to be a lot of exciting news on 

airships in the future, and Winnipeg should be the center of it.  We have developed new industries in 

the past and we have some very important industrial leaders with us this evening that have done a 
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lot to grow our City.  Airships are going to be part of the future transportation economy and how 

we extract resources and develop the North.  

 

If you go to the Manitoba Legislature you will see a statue on the top of the building that is called 

the Golden Boy.  The Golden Boy holds sheaths of wheat and he stares out to the north.  The 

reason he looks North is because he represents, youth and vitality and the future. For generations, 

Manitobans have dreamed of that the north would be a source of income, a source of wealth and a 

source for growth for the future of this Province.  I hope this Conference may speed the 

development of an airship industry to help deliver the dream embodied in the Golden Boy.  

Welcome to Winnipeg, Welcome to Manitoba and I hope you enjoy your Conference. 
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Lighter-than-air (LTA) Technology: A View from Europe 

 

 

Speaker 

Charles Luffman 

Aeronautical Engineer, Specialist in LTA Structures 

 

Lighter than air balloons and airships are aircraft.  Airships are the biggest aircraft, by size, but the 

airship industry is the smallest branch of aeronautics.  Lighter-than-Air (LTA) aircraft is an emergent 

industry that is breaking new ground, but is not very well funded.  LTA aircraft are environmentally 

friendly and they can be produced with ordinary skills.  They are cost effective and they can fulfill 

rolls that heavier-than-air vehicles cannot do yet.  Despite some nasty incidents in the past they have 

an excellent record in actually carrying passengers.  Consequently, LTA vehicles deserve support. 

 

Lighter-than-air is the first type of aircraft that came into the world.  In the 1670s Francisco de Lana 

presented the theory for the first time about how it would work.  It was not until 1783 that the 

Montgolfier Brothers actually did it. Then there were a series of people who produced other 

balloons.  In 1783 Professors Charles and Roberts filled their balloon with gas instead of hot air.  In 

1784 Jean Baptiste Meusnier, produced a design that is, fundamentally, the basis of all airships now.  

He did not actually produce this aircraft, but this design has been around since then.  

 

A series of other experimental airships were built prior to the First World War led by Santos 

Dumont and Count Zeppelin.  A lot of people do not understand that dirigibility means the ability 

to steer the aircraft and follow a course - the one you determine, rather than the one the wind 

determines.  Santos Dumontõs flight around the Eiffel Tower (1901) proved his powered balloon 

was dirigible. 

  

The airship industry established a number of milestones in the 20th century.  The British airship R34 

crossed the Atlantic (both ways) in 1919.  This was repeated in 1930 by the R100 airship, which flew 

from England to Canada.  Some other major events that are very important include the Paris airlift 

(1870), the flight of the Norge over the North Pole (1926) and of course around the world flight of 
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the Graf Zeppelin in 1929.  Dirigibles demonstrated that LTA technology has the endurance and 

capability to cross oceans and reach remote areas. 

 

 

 

Dirigible airships are generally classified as rigid, non-rigid, and semi-rigid.  New designs have been 

added to the classic cigar-shape, such as spherical airships and hybrid aircraft.  Hybrids combine the 

aerodynamics of an airplane in a lifting body shape that is filled with helium to enable aerostatic lift.   

 

Non-rigid airships do not have any internal structure to make their profile.  The non-rigid has an 

envelope full of gas that is pressurized in order to stabilize the membrane that forms its shape.  The 

tail surfaces, gondola and engine systems are supported from the membrane structure.  

 

The rigid airship has an internal structure that is covered with fabric.  The individual gas bags that 

contain the helium are held inside this structure.  The gas can be put into the bags of a rigid airship 

in stages, whereas the non-rigid airship has no compartments, as it is just one big bag. 
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The semi-rigid dirigible is a halfway stage.  It has a keel that runs the length of the airship and an 

envelope full of gas, but the envelope does not have any structure.  The keel structure holds the tail 

surfaces, gondola, engine pods and the nose. 

 

There is a vast range of different types of LTA aircraft that can be used and have been designed in 

the past.  The Spacial MLA-32-B Tocula is a Mexican design with a lenticular form. The lenticular 

form in their arrangement is unstable and needs tail surfaces that make it fundamentally into a lifting 

body.  The Megalifter was a Boeing design from the 1970s where they put some wings on an airship 

body.  The Cyclo-Crane and the Aerocrane are twins where one rotates on a vertical axis and the other 

rotates on a horizontal axis.  The Cyclo-Crane wings give lift and direction like cycloidal propellers.  

As the body rotates, the blades could be angled to different directions to cause thrust to move the 

vehicle along.  The Aerocrane was used the other way, to give lift, with standard engines to propel it 

forward. 
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The Aereon 26 is a hybrid type of vehicle that was designed in the 1970s and did fly briefly1. The 

Dinosaure is another lifting body, developed in France, but only as a model that flew around inside 

the hangar.   The PA-97 Heli-Stat (1986) was an airship envelope filled with gas that had a series of 

helicopters attached to a frame.  There were 4 helicopters: two on each side.  The helicopter rotors 

gave enough thrust to lift a heavy load.  The theory was tested, but the Heli-Stat shook itself apart on 

its maiden flight and one crew member was killed. 

 

The Magnus Aerolift LTA 20-1, which was a Canadian project, used a different type of lift, called the 

Magnus effect.  The sphere, which is full of helium, rotated to pass the air flows over it creating a 

pressure differential and additional lift. The idea was tried out on a remotely controlled model that 

was flown in a hangar.  The Tentai III is Japanese design that had a sort of donut shaped envelope 

full of gas and a rotor in the middle to draw the air down for additional lift. 

                                                           
1
 ! ōƻƻƪ ǘƛǘƭŜŘ ǘƘŜ ά5ŜƭǘƻƛŘ tǳƳǇƪƛƴǎŜŜŘέ ŜȄǇƭŀƛƴǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ Aereon. 
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Lots of ideas for LTA vehicles have never been properly tested.  Some of these machines, one might 

say are contraptions that do not have a chance.  A failure mode effects analysis on some of these 

designs would find unacceptable risks. For example, on the Heli-Stat, if one of the arms broke, it 

could cause chaos (which, tragically, it did).  So while there are many different ways to do something, 

not every way is a good way.  They all have merits and they all have disadvantages.  The 

compromises have to be studied very carefully through research and testing, before actually deciding 

on an airship design. 

 

 

 

Hybrid Aircraft are in vogue at the moment because they are thought to be a good way for 

transporting freight.  I say at the moment because several hybrid concepts have been explored 

already, but none of these designs have been properly tested. A number of models and test vehicles 

have been produced and, some are quite big, like the Lockheed Martin P-791 and the Dynalifter.  

Hybrids need to move through the air to get lift when they are carrying a payload.  
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Design Considerations 

 

Of all the different types of LTA vehicles, which is the best? 2  Small airships are best made non-

rigid.  It is a fundamental aspect of size that a rigid structure is difficult to make light enough at a 

small size.  It does not become efficient until it is quite a large airship.  Airships, in general, do not 

become efficient until they are large.  This is a problem because it is expensive to build a big airship 

and investors have to have confidence that it will have a market.  People who are building small 

airships are having a problem to make them economic because of their size and design issues.  

 

Would you make a very large airship a non-rigid?  It is possible with modern, very high strength 

materials that are now available.  You could make them as big as the Hindenburg, or bigger if you 

want to.  But would you do it? These questions have to be asked.   

 

When airships are large you have to give consideration to filling them with gas. 

Compartmentalization of the gas bags, as in the rigid airship design, allows the gas filling to be 

staged.  The non-rigid design does not afford this luxury.  The CargoLifter CL160 that was intended 

to be built in 2002 would have contained 550,000 cubic meters of gas. At the time, this was half of 

Europeõs annual demand for helium.  Where does all the helium come from and how is it 

accumulated?  The logistics would mean building a gas storage system to fill the airship.  These 

technical and economic issues are solvable, but they are aspects that need to be considered when 

designing a lighter-than-air ship.   

 

There are some very basic principles involved in LTA aircraft: the gas laws, buoyancy, which was 

developed by Archimedes, Eulerõs fluid flow dynamics and of course Newtonõs equations of motion.  

These principles are used by the engineers in the design stage. 

 

The buoyancy from the displacement of one cubic meter of water is one metric ton.  The 

displacement of air by the same volume of helium will lift only one kilogram.  So there is a thousand 

                                                           
2 In stratospheric applications, developers have gone straight to  designing an airship in the stratosphere with a 

classic form.  The classic form is  not necessarily the best type.  It i s a form that has been a preconception of heavy 
lift transport.  Each type of airship needs special consideration to suit their roll . 
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times difference between what you can achieve with water.  This is why submarines are very 

effective, compared to what we can achieve in the air with an aerostat or an airship.   

 

Airships obtain buoyancy by displacing the air.  Air can be displaced with a number of gases.  

Hydrogen is the best, but unfortunately it has a bad safety record.  Helium is very good, almost as 

good as hydrogen with respect to lift, but its cost is very high because it is a rare gas.  Steam can be 

used, which is not very well known, but carries the risk of scalding.  Methane is very bad because it 

is flammable and the resulting lift is not so good.  Ammonia stinks a bit, and the lift enabled by it is 

even worse.  Finally, hot air can be used in balloons and hot air airships.  Hot air facilitates very poor 

lift and energy is required to heat the air, whereas gases enable floatation without any input.   Its 

advantage is that hot air can be vented or allowed to cool to control buoyancy. 

  

These gases can be used in combinations.  An airship might use helium as its main source to enable 

lift and use another gas for a different reason.  For example, hydrogen could be used for fuel.  Hot 

air could be used to change buoyancy as could steam.  Heat would give the airship a way to vary the 

lift that could replace ballast.   

 

Gas management must be considered in the design of these aircraft.  The airship must be able to 

maintain or adjust pressure, temperature, volume, movement and perhaps central buoyancy.  Liquid 

faction systems generally are not used due to system weights and complexity of helium compression.  

Large vent valves, about a meter diameter, are needed to control the pressure.  Valves that work 

properly are tricky to design.  They have to basically snap shut and snap open exactly, at the right 

moment ð under very small changes. 

 

The maximum volume of an envelope is fixed, but airships are not completely filled with gas.  The 

gas must be able to expand or contract, so some air is contained in an inner compartment called a 

ballonet.  The position of the central buoyancy can be adjusted by moving the gas around.  Ballonet 

may help the airship adjust its trim and pitch into a level attitude ð but only at low altitudes.   

 

An airship can also use aerodynamic means and vectored thrust to obtain lift.  The airship can use 

mass change, in other words dump water ballast, or vent gas to change the lift.  Buoyancy is a gift 

rather than an impediment, because it enables one to float without power, and without movement. 
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Water is generally available for ballast in an airship and it is easier to manage than putting fuel in an 

airplane.  The fuel system is far more complicated because of its explosive medium.   

 

Once an airship becomes buoyant and is flying through the air the pilot has to be able to control the 

aircraft.  Fundamentally, dirigibles are not stable in the air.  They tend to pitch or yaw and 

consequently they need tail surfaces to stabilize them.  Designers do not make the tails as big as they 

need to be because they would be too heavy.  So we have to do the analysis and calculate what 

would be acceptable. The instability is slow to develop, so the airship can be allowed to be a little bit 

unstable and let the pilot/avionics control the instability.  When an airship is going through the sky, 

it may have a tendency to porpoise. If the pilot lets go of the controls it may start to go into a left or 

right turn. Once it goes into that turn it will continue in a circle in a stable situation.  The airship 

would not come out of the turn until the pilot puts opposite force to control it again.  The gas may 

also be moved around to adjust the center of buoyancy that will allow some control as well. 

 

Issues with LTA aircraft  

 

Airships are as light as air and because of it they are a bit fragile.  They are also subject to the 

disturbances of the air, so one has to always pay attention to the weather.  This is not unusual for 

aircraft, but it is a sensitivity of LTA aircraft that one must pay attention to. 

 

The publicõs perception of airships is poor.  It would be nice if we could improve that perception 

and the level of development investment which is almost nothing. 

 

The rules for certification are stringent and that is necessary because airships are aircraft and they 

must meet aircraft rules.  The problem is that meeting the standards of aircraft rules when the 

industry is trying to develop makes it more difficult for the technology to emerge.  When the heavier 

than air industry was developing they did not have such stringent rules. 

 

Of course no one is left that worked on the giant airships of the 1930s. There are no engineers these 

days with the knowledge of the old airships, only historians.   Practical engineers with airship 

experience are few in number.  The infrastructure also does not exist very much and needs to be 

developed. 
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Those are some of the general problems; letõs look at a few more specific to Canada where there are 

cold conditions.  Snow is a problem for airships, if it accumulates.  As the weight of snow increases 

on the top surface, the center of gravity of the whole airship rises. When it gets to the center of 

buoyancy the whole aircraft turns over and rolls the opposite way up.   

 

This actually happened in 1985 in Japan, where I went to repair the damage to the airship.  As it 

overturned it hit the tail surfaces on the ground and turned right upside down.  The snow came off 

and then because the snow was off, the airship then rolled the other way.  Due to momentum the 

airship then carried on creating more damage.  Airship operators must pay attention to the weather 

and get the snow off.   

 

 

Handling and mooring is not a big deal, it has been worked out long ago.  In the picture of the large 

Zeppelins nobody is rolling around or panicking.  There are lots of people on the ground with the 

airship next to them and nobody is being hurt.  Its under control, it is not on a mast. In the top right 

corner the Zeppelin is being drawn up to the mast and the nose probe is going into the cup on the 

top of the mast. Once it is on the mast the airship just swings like a weather cock: it just goes around 

or up and down if the wind causes it to.  It freely moves and this is always the best situation for an 
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airship because it has a very large profile.  An airship with wind on the side cannot be held because 

the forces are enormous.  Using the least energy principles to hold it from the nose and let it do 

what it wants is the best way to handle it. 

 

In the 1930õs, the big airships had large ground crews. A hundred or so people were needed to move 

the airship.  These days we would use mechanical methods that were developed from the 1940õs to 

1960õs, principally, by the U.S. Navyõs non-rigid fleet.  

 

Certification is controlled by the National Airworthiness Authorities.  In Europe it is controlled 

under EASA, which is the European Aviation Safety Agency.  The EASA was only recently set up 

and has not developed their airship regulations yet.  They do have some codes that are in 

preparation for small airships and balloons. Regulations need to be developed for large airships.  

Certification has an implication on cost.  As a rough rule of thumb, it costs about 1000 euros per 

cubic meter of displacement.  Some people who are developing airships might take issue with this 

number, but it is a rough guide of how much money is involved.  Developing a very large airship 

involves many millions for certification.   

 

In addition to certification costs, airship builders need to consider the cost of purchasing equipment, 

constructing hangars, and training operators.  The heavier-than-air aircraft industry has airports so 

the aircraft manufacturers already have handling methods ready for them.  The airship industry has 

to develop equivalent ground handling systems.   

 

Airships have advantages that make their costs worthwhile.  They have very long endurance because 

they float without power.  I was involved on an airship design that would patrol the oceans for a 

month at a time without landing.  These extended missions are only possible in an airship.  They can 

hold a geo station position very easily.  This is why people are looking at stratospheric applications.   

 

Airships can hold a station at any altitude.  So they might provide a platform at a lower altitude, over 

the city for example, for the police to use.  They have low noise and emissions, low fuel 

consumption; they can remain afloat in the sky if there is a power failure.  Airships make very good 

camera platforms because there is very little vibration.  People are looking at geo physical 

examinations with sensitive instrumentation because of their low vibration and their large size, 
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where sensors can be put out on the extreme positions.  They have a very gentle ride and very good 

visibility.   

 

Question 1 ð What is the highest payload airship? 

 

Answer 1 - The CL160 was being designed to carry 160 tons but of course this project was never 

completed.  The Cargo Lifter is being revived and they may yet come out with a new design. 

 

Question 2 ð Why are airships unsuitable for fighting forest fires? 

 

Answer 2 - Fundamentally, the lift comes from the air not from the helium. The airship gets lift 

because of the air it displaces is heavier.  If the air is hot, it has less density and because it has less 

density it has less lift when you displace it.  The amount of gas you have in the envelope is fixed; you 

cannot displace more air with it.  In the hot air over a forest fire the lift would go down and the 

airship may fall out of the sky. 

 

Question 3 ð Why are airships so sensitive to weather conditions? 

 

Answer 3 ð It depends on the situation.  If the airship is on the ground then it is in a vulnerable 

situation.  If it is in the air, the airship has a better situation.  The pilot does not have to force the 

airship through a thunderstorm. If he knows where it is, he can use the circulation effect to get to 

where he wants to go.  The minimum solution is to drift with the wind; a balloon which is drifting 

with the wind feels no effect.  When the airship is resisting the wind on the ground it is a different 

thing all together.  Airships of the classical form must use a minimum energy solution to resist the 

wind which is to hold it on a mast by the nose.   

 

Question 4 ð What do you see for the future of large airships? 

 

Answer 4 ð It is possible to make airships as big as the old rigid airships, non-rigid these days.  

Materials like nylon and kevlar could be used, but they are subject to ultra violet light degradation. 

There are better envelope materials that do not degrade as quickly in sunlight and it is quite possible 

to design an airship to the capacity of 500,000 cubic meters, which would be two to three times the 
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size of the Hindenburg.  The problem is putting the gas in and managing the manufacture of the 

airship.  The airship has to be assembled.  If all that gas is put in when it is just an envelope, the 

vehicle has lift already.  The airship must be held down until the gondola, engines, and other parts 

are added that would normally counterbalance the buoyancy. Lift becomes an issue in manufacture 

that needs to be managed and clearly this is managed best in a suitable hangar where all other forces 

are neutralized. 

 

Question 5 ð What are the limitations on the size of non-rigid envelope? 

 

Answer 5 ð With modern materials, there is no known limit to how big an airship can be made.  The 

more important limitation is the size of the hangar available for its construction. 
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A Birdõs Eye View of Riverbank Erosion 

 

Speaker 

Dr. James Blatz 

Associate Professor, Civil Engineering, University of Manitoba 

 

It is a pleasure to be here this evening.  My background is Geotechnical Engineering that considers 

all aspects of soil behaviour.  The specific talk I am giving tonight is on the application of the use of 

an aerostat to study riverbank erosion in the City of Winnipeg.  The title of my presentation is òA 

birdõs eye view of Riverbank erosion.ó  This is a very valuable application, where the Aerostat has 

provided a solution that was not previously available.3  The City of Winnipeg is a leader when it 

comes to dealing with asset management of Riverbank property.  The activities of the Riverbank 

Management Committee and the Waterways Engineer are being watched by other major centers that 

have riverbanks as well.  The City of Winnipeg owns approximately 240 kilometres of waterfront 

property.  The 49 city owned riverbanks that were identified in the riverbank asset management 

report are valued at $100,000,000 (year 2000 dollars). 

 

St. Vital Park is a classic example where the City has lost a significant piece of property to riverbank 

erosion.  There is also infrastructure at risk in the form of potable water and water mains in other 

areas.  The bridge pictured in the photo had to be removed.  More parkland area is being lost on a 

continuous basis.   

 

                                                           
3 I want to acknowledge Don Kingerski, the Waterways Engineer at the City of Winnipeg who has been 
instrumental in supporting this work.  The Riverbank Management Committee of the City of Winnipeg is also 
to be commended for their support.  The graduate student, who conducted a lot of the work, is Leanne 
Fernando.  She is now a Dam Safety Engineer at Manitoba Hydro. 
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An article in the Winnipeg Free Press in 2005 outlined the riverõs toll on private homeowners as well 

as the City of Winnipeg, and it really demonstrated how incredible the impacts are right after a flood 

event.  How do we stop these riverbank failures from being so aggressive?  We often look at 

engineering studies to examine how to best remediate riverbanks.  But those are one off solutions 

that really donõt give us a sense of perspective of the behaviour of the entire riverbank system, or 

how to solve these problems.  We often look at how we can reinforce the riverbanks.  An analysis is 

usually based on the existing geometry and ignores the longer term effects.  Even though we might 

stabilize the riverbank, how are things going to change as erosion occurs up and down stream of the 

repairs?  We often ignore erosion quantitatively, even though we know it will occur.  This project is 

intended to examine that and the impact of flood events.   

 

Numerical models depict in a theoretical sense what we understand about riverbanks.  We can 

understand how they fail as a snapshot in time, but we do not see what is happening down below as 

time goes on. 

 

Erosion is very difficult to quantify, theoretically or empirically for that matter.  This study is 

directed at trying to do that. For the first time we are trying to develop some predictive tools, so we 

can quantify how flood events are going to change the riverbanks and lead to instability.  If we can 

quantify erosion and its effect then we can understand how the river is going to move and change 

with time.   

 

A key question is the annual reduction in the factor of safety for a typical riverbank.  The factor of 

safety is a ratio that describes the resisting forces over the driving forces.  If the resisting forces are 

equal to the driving forces the factor of safety ratio is unity and the riverbank fails.  We use that as a 

gauge to assess what is going on with the riverbank and how close a riverbank is to failure. 

 

We know floods impact erosion empirically but we do not have any definitive tool for predicting the 

magnitude.  Is the size or the duration of the flood more important?  How effective are remedial 

measures in comparison to natural conditions?  What are we really getting when remedial measures 

are put in place?   
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The summer flood of 2005 were relatively long duration and with modest peaks.  They had a 

traumatic impact on a number of properties and city owned riverbanks.  This was in contrast to the 

typical short duration high intensity spring flood conditions.  So the research plan was to establish a 

theoretical basis for erosion of cohesive soil, determine the necessary material properties to assess 

erosion, predict erosion and change in riverbank geometry and therefore stability, and of course 

verify predictions with field evidence. 

 

Fluid shear stress at the river bed initiates particle movement and causes particles to be suspended in 

the water such that they are carried downstream.  The critical shear stress is a material property.  

When flow over the riverbed reaches the critical shear stress and particles start to move, erosion 

occurs.  How does that translate into an erosion rate we can use to look at the change of the banks?  

The velocity of the water at the interface with the channel bottom is what generates the erosion.  In 

the cross section diagram, as the flood goes up so does the magnitude of the shear stress at the river 

bed and erosion takes place.  The deeper the water, the higher the shear stress at the river bed 

surface. 

 

 

 

So we know what generates erosion but how can we determine when the soil in a riverbed is going 

to start to move?  An instrument called the Erosion Function Apparatus (EFA) can be used.  A tube 

of soil is put into the EFA and water is run over it to determine when the soil starts to erode using a 

light probe.  A number of tubes of material from the banks of the river were tested with the EFA to 

determine the rate of erosion change as the water was passing over it at different velocities to 
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calculate an erosion curve.  The key velocity value is the critical threshold shear stress value where 

initiation of erosion occurs once exceeded.  After that velocity is exceeded the rate of erosion 

increases notably.  By multiplying the erosion rate by the time over which the erosion in occurring, 

you can assess the total erosion.  Now predictions can be made regarding the impact of erosion on 

the riverbank. 

 

 

What is the other piece of the puzzle?  Measurements of river hydrographs, which provide the water 

surface level, can be used to determine the water surface level at any point in time.  From a series of 

points along a slope, the river level can be determined on any given day.  We can back calculate the 

velocity and knowing the critical shear stress, we can determine if this has been exceeded and 

estimate the magnitude of the erosion. 

 

It is always wonderful to do things in a lab, but how do we verify that the proposed method is 

actually going to work? We obtained historical cross sections at a given location along the Red River.  

The distance between the toe for a given reference water surface elevation represents the erosion.  

Over a period of almost a hundred years only three different surveys and three sets of air photos 

could be used to determine whether or not what we predicted with our lab results was in fact 

meaningful from a physical standpoint.  

 

We compared our predictions from the lab using our numerical methods with the surveys and aerial 

photography and of course these theoretical results match the practice perfectly.  Do we now have a 

flawless method for assessing erosion rates?  Of course this is not the case.  Riverbanks do not erode 
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at the rate shown in the geometry, however we can calibrate the erosion curves to fit our field 

measurements.  We need better information from the real world.  We identified a number of 

problems with the way the tests were conducted. It is very difficult to replicate conditions from the 

Red River in the laboratory.  We needed to move out of the lab and get into the field and start 

working at a scale where we are actually looking at these riverbanks as a system.   

 

We can now link different flood events that were known to be major erosion events.  This is the 

first time we have been able to do that with any sort of confidence.  This is not perfect. We need to 

do a lot more to better define the erosion processes but we are at least now getting down to a first 

step.  What this really did was to demonstrate that aerial photography is key.  We need to get more 

photos, we need to get better photos and we need to get them at times right after the riverbanks fail. 

 

We needed better data regarding the transient erosion from the field and this is where we introduced 

the geo aerostat.  It was purchased from a company called the Blimp Guys in Ontario.  The aerostat 

is 21 ft in length, 7 feet in diameter and holds 450 cubic feet of helium.  The lift is 18 pounds and 

the payload is only 6 pounds according to the design specs.  I can tell you, without question, the 

payload is much greater.  Outdoors at 150 to 200 ft in the air and a relatively consistent wind the lift 

from the aerodynamics is quite remarkable. 

 

This is what it looks like when we are getting it together.  We have unravelled the main component 

of the aerostat.  They have a very simple configuration to set up the fins. 
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We are just starting to fill it with helium and it is starting to take shape.  This point was about 30 

minutes in.  This is the first time it ever came out of the shipping package.  It is quite a simple 

procedure.  The fins are all lined up but they do not actually go together until the aerostat is nearly 

blown up.  It started to get up in the air after about one hour 

 

The camera assembly (circled) is the piece we attached down at the bottom.  

 

 

 

The camera assembly has two servo control arms.  It can turn in the horizontal plane as well as in 

the vertical plane.  Vertical photos can be taken straight down which is traditional aerial 

photography.  It can also turn to take perspective shots from different angles that are really quite 

useful. 

 

The aerostat launching, in the atrium, was a huge success.  It provided an opportunity to get used to 

the camera assembly and the equipment.  The big test was to take it out to the riverbanks where it is 

meant to be deployed.   

   

We have a heavily instrumented riverbank location.  We can see what is going on with the water 

levels and the movements.  We inflated the aerostat in the same manner (it only took 40 minutes the 

second time).  A team of graduate students were on hand because we were not sure how it was 

going to handle in the wind.  We had some pretty heavy weights as an anchor because we recognized 

early on that the payload is greater than the specifications.  The camera technology allows storage 

cards up to 16 gigabytes. It takes about 30 seconds to get the aerostat up 200 feet and about the 



26 
 

same time to get it down.  We can quickly reel the aerostat down, take the pictures off the card, 

erase the card, send it back up and start again.  It also works with a digital DVD camera that 

provides full motion video. 

 

This data are tremendously valuable.  From the riverbank we can obtain high resolution digital 

photography.  It is all geo referenced with a GPS receiver on the ground.  We have set targets that 

we can geo reference and tie this into any GIS package.   

 

 

Groups of pictures can be put together using a digital stitching package.  We can very accurately 

map the top of the bank.  This of course is the ultimate goal of why we purchased the aerostat.  It is 

working incredibly well, even in areas that are heavily treed.  We are going out in the next couple of 

weeks in areas where we can see through the trees. 

 

It would take literally weeks, and I cannot imagine at what cost, to fly the riverbanks in an airplane 

and would be tremendously expensive.  It takes a long time to get that organized and goodness 

knows what is going on with the river the day you want to go out.  Literally within the hour you can 

drive out to the site and have the aerostat in the air.  The helium is delivered right out to the site.  

They will also pick up the bottles when we finish. 

 

We walked up and down a section of River Road Park and obtained a tremendous amount of 

photography.  If a large riverbank failure occurs and the Waterways engineer calls us right away we 

can have the aerostat deployed in one hour and we can get high resolution photos back within two 
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hours.  We can actually map out an obstruction into the main river flow well before it disappears 

with the water level.  This is a tremendously valuable tool for looking at very recent failures.   

 

The path forward is to develop a riverbank asset management study for the City of Winnipeg.  It is 

going to aid in prioritization of remediation planning.  This will be based on physical measurements 

and sound scientific principles and public policy decision making.   The project is funded by the 

Riverbank Management Committee under the direction of the Waterways Engineer.  Ultimately a 

decision-making tool based on these measurements from the aerostat is going to give them more 

optimal use of their budget that, of course, is limited. The Aerostat has been identified as an 

invaluable tool for monitoring riverbanks and measuring erosion features.   

 

Question 1 ð Would a remotely controlled airship do a better job than the aerostat? 

 

Answer 1 - Having recognized some of the limitations of the tether, I wish I had bought the 

remotely controlled airship.  It is quite a bit more expensive and that was perhaps the reluctance to 

put the capital outlay at the start.  The grad students get a little nervous when they are standing on 

the edge of the river and the aerostat is bobbing up and down.  Its pull is more than the 

manufacturer states.   

 

I would love to have the remotely controlled airship but that does open up regulatory issues.  When 

we take the aerostat out we have to report to Winnipeg Control Tower at the International Airport 

so they recognize where it is and what it is doing.  It would be tremendously beneficial to move 

about and to be able to do more in terms of distance than from just one position.  I am working 

with the University of Calgary, to put in a joint application to do some measurements on the Bow 

River.  If we get a remotely controlled airship for that project there would be a $100,000 worth of 

equipment attached to study the impact on fish species habitats and so on. 

 

Question 2 ð Could you provide specifications on the economics and safety features of the aerostat? 

 

Answer 2 - The Aerostat cost was $3,000. The camera assembly was $2,000 and the camera was 

$2,000.  The helium is about $200 a shot.  It is all expelled into the environment after the flight. 
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We have added a rip patch with a steel tether that is separate from the main tether of the aerostat.  If 

the aerostat starts to take off, the steel tether pulls the rip patch creating a hole that brings the 

aerostat down on a slow descent. 

 

Question 3 ð Where else is photography used in geo engineering? 

 

Answer 3 - We use aero photography for so many applications.  It would be wonderful to use 

airships on projects like construction in the north with respect to highway routing, and so on.  The 

expense would allow you to use the airship to get photographs right away and not have to wait.  In 

Calgary they are using infra red as well.  They are looking at differences in water moisture and plant 

strength as well. These are things that change from morning to evening, it changes depending on the 

season, and it changes depending on whether it rained last night.  They want to get out as soon as 

these events happen.  You cannot be taking photographs with an airplane all these times.  An 

aerostat or remotely controlled airship is really valuable when you want to take photographs from 

the air of areas that change rapidly.  

 

Question 4 ð What are your views on UAVõs? 

 

Answer 4 - When we started looking at the remotely controlled blimps for Calgary, we started 

looking at UAV as well.  We did not get a lot of the costing because we got scared to death at having 

a $100,000 invested in a small airplane.  When you handle the aerostat you feel very confident and 

comfortable with it.  I am sure the remotely controlled one would be the same.  If you are cruising 

along and something happens to the UAV, and a $100,000 worth of cameras and infra red detection 

equipment fall into the river, it would not be a happy sight.  You do not really gain anything by using 

the UAV.  The advantage of the aerostat is to get out in the field when you need to get the photos.  

With the UAV it would be exactly the same but the risk could be much greater if something goes 

wrong.  

 

Question 5 ð How have the people in Winnipeg responded to the aerostat? 

 

Answer 5 - It created a tremendous amount of attention.  They thought we were doing everything 

from filming a movie to photo radar from the air. People would walk by and ask questions.  It was a 
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big attention grabber.  There have been a few people approach me since the articles in the 

newspaper and asked if we are willing to look at commercial applications.   I have a couple of 

people, a realtor, and someone who wants to take it to the stadium for some use.  

 

 

Question 6 ð Would the aerostat be cost effective for studying flood conditions? 

 

Answer 6 - It would be great to get photos during a flood.  The flood is actually the worst time to 

look at the River because you see so little of the bank.  You see the most when the river is at its 

lowest level. But having said that the flood is also the time when you can see where the water is 

from a spatial standpoint and get a sense of how it is moving.  It would be invaluable but I have not 

done any costing so I really could not respond to that question. 

 

Question 7 ð Could you comment on the impact of wind conditions? 

 

Answer 7 - Wind is critical.  You really cannot use this device when the winds are consistently above 

30 or 40 kph.  At high wind speeds it becomes unstable in terms of the photography.  Below 30 it 

just weathervanes into the wind, especially when you get it above the area where you have gusts.  It 

is incredible how stable it is. 
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Airships to the Arctic IV Day One: 

 

Welcome 

 

The Honourable Ron Lemieux,  

Minister, Manitoba  

Department of Infrastructure and Transportation 

 

Good morning Ladies and Gentlemen it is a real pleasure for me to open the fourth Airships to the 

Arctic Symposium.  Some of the people in my Department, the Assistant Deputy Minister, John 

Spacek, and other staff are here and wanting to hear your comments.  I would like to extend a 

welcome to all of our guests from out of town.  I understand the audience includes representatives 

from Australia to Japan to Germany to the United States, Mexico and the United Kingdom.  We 

also have many people from Canada who are outside of this Province, so welcome each and every 

one of you.  We do appreciate you taking time from your busy schedules to attend the Airships to 

the Arctic Symposium.  This is the fourth conference in Manitoba where we have been discussing 

airships.   

 

The Province of Manitoba has always felt that airships have a real role to play.  Manitoba has many 

remote and isolated communities and we use winter roads a lot. Regrettably, you build winter roads 

for a short period of time, spend a lot of money doing it and then they melt.  There are a lot of 

dangers with regard to winter roads.  We have had fatalities.  It takes a lot of hard work to make sure 

that winter roads are safe.   

 

When you examine the expenditure on winter roads, you could make a case that it is not very well 

spent, but what if you do not have any alternatives other than an all weather road, which is very 

costly to build.  The investment to build an all weather road on the east side of Lake Winnipeg, for 

example, would be in the neighbourhood of half a billion dollars.  It takes a huge initiative and a 

huge commitment to be able to do that.  We are certainly looking at whether or not that is the way 

to go.   
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We have had a lot of discussions with regard to airships over the years.  The Zeppelin Company is 

going to be here.  They toured Winnipeg about 2 years ago.  They were impressed with, not only the 

people here who are very knowledgeable about airships, but that our aerospace industry puts 

Manitoba in a strategic advantage.  We are centrally located in the country and have a trained 

aerospace workforce that is familiar with all aspects of this industry.   

 

Airships have had quite a history.  When the Hindenburg crashed in 1937, it essentially sent the 

industry up in flames.  After the war we had huge surpluses of fixed winged aircraft and it seemed 

like airships lost their favour in the world.  They are starting to make a comeback now for a number 

of different reasons. There is recognition of the negative aspect that aircraft have on the 

environment, and that airships would not produce as much greenhouse gas as other aircraft.  The 

environmental benefit is a huge plus and Governments are certainly looking at such issues all the 

time. 

 

I spoke earlier about Manitoba having a lot of remote and isolated communities.  A lot of our First 

Nationõs people and the reserves are scattered throughout Northern Manitoba.  Every year, we build 

winter roads trying to get into these remote communities within a window of one to two months.  If 

we are lucky, we are able to bring in foodstuff and fuel to last them for the better part of the year.  

This has been getting more difficult over the last number of years because the seasonal use keeps 

getting shorter. 

 

We have been working with the Russians and others on the Port of Churchill as an all weather port.   

This may be still a few years away, but global warming, is having a huge impact on our winter road 

system. We have to look at other ways of getting goods and services into those communities.  We 

are looking at many options.  Once, any time you mentioned airships there was this huge, I call it the 

ògiggle factoró, but I really feel we are all past that now.  We are talking about airships being viable.  

When I mention it now I do not get the response that I used to, even 4 years ago.  People thought it 

was a pipe dream and there was no way that airships would be viable.  I believe with the 

technologies we have now, airships could play a huge role with regard to where we may go.   

 

People are here to look at why they are going to be on the market.  People knock on Governmentõs 

door for assistance, in the research and development or whether is it possible for Manitoba to be a 
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player in regards to constructing airships.  As a Minister, I have to go to Treasury Board, or to my 

Cabinet to convince people that this is viable and that the money is going to be well spent in 

research and development, or putting the monies into a company to assist them to do the work.  

Governments move slow, and corporations that look at airships also move slow, so this is not 

something that anyone is expecting to happen overnight or even within a year.  But a lot of 

movement has taken place with regards to airships.   

 

I know Barry, you have been talking about airships for a number of years now.  I would be remiss in 

not congratulating you and the organizers of this symposium, the fourth now to talk about this area.  

You have been really responsible for keeping it up front and in the public eye for a number of years 

now.  One day we will look back on those days fondly because airships will be a reality.  We certainly 

want to be part of that.  We were just recently elected last spring as a Government and we have a 

mandate of four to five years.  In those four to five years to come we are certainly looking forward 

to much more progress being made on this particular file.  

 

The speech I had prepared for me talks about why Manitoba has been important with regard to 

Transportation.  Manitoba has always been a transportation hub.  We are served by three major 

railways, and a great airport that hauls a lot of cargo.  We are also home to some of the largest 

trucking companies in Canada.  Manitoba has been recognized as a transportation gateway for many 

decades.  At one time, Manitoba was looked upon as the gateway for goods coming from Eastern 

Canada to the developing Western Canada.  We have positioned ourselves over the last while as a 

gateway to North America for the World.  People from India, Russia and China are looking at how 

to get goods into the heartland of the U. S. or into Ontario much quicker.  There are backlogs in 

Vancouver; there are backlogs at Long Beach, all the ports on the west side are backlogged.  This is 

why people are looking at Churchill as a viable port to come into Canada.   

 

The reason I mentioned this is because Manitoba has people that have been involved with 

transportation and moving goods through Winnipeg for many decades.  This is our history.   

 

What is going to make airships viable is a vehicle that can carry 50 or 70 tons of goods, around our 

Province.  I understand people will look at maybe, a twenty ton airship to start.  I understand this 

varies from company to company and people who are promoting airships.  We do have a trained 
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workforce, we have the aerospace industry, there are many reasons why this could be the center for 

airships.  I would personally like to see that.   

 

It is going to take a lot of work on behalf of companies to make sure that airships become viable. I 

believe this is the 3rd or 4th time that I have had the opportunity and pleasure to speak at the Airships 

to the Arctic conference.  Every year we seem to move a little bit closer to the goal of viable 

airships.  A lot of research is taking place and many different companies from around the world are 

looking at how to take advantage of airships.  There has to be a market for them in Manitoba 

because we have a lot of remote and isolated communities.  The fit for airships in those 

communities, is a good one.   

 

Premier Gary Doer passes along his regrets that he is unable to make it this morning.  As Minister of 

Infrastructure and Transportation representing our Government in this particular portfolio, I have 

to tell you how supportive I am personally and how supportive our Government is with regards to 

airships.  We do not know where all of this is going and where this issue is going to land, quite 

frankly.  In the years to come, we believe it is going to be positive and we look forward to working 

with the aerospace industry in Manitoba, and outside the Province.  Also, with Barry, we have a 

great Transport Institute located in Manitoba that we work closely with and I know they are doing 

some research in this area as well as other transportation areas that we work with them closely on.   

 

So having said that I just want to say enjoy yourselves in Winnipeg.  It is great to be talking about 

airships, but this City has a lot to offer for visitors and guests coming to renew friendships, make 

new ones, make new contacts and share ideas.  You all have one thing in common; a vision for the 

future of where this technology might go.   

 

There have been many other examples of where people believed that, a new idea was just talk.  No 

matter what the idea was.  Airships are at the point where a lot of research is happening with regard 

to the viability of airships.  We are on the cusp now of really doing something with regard to airships 

overall.  I look forward to coming back again, Barry, I really enjoy this.  It is a pleasure for me to 

have talked to a number of people in the room in regard to airships.  You can see the passion people 

have for airships the moment you start talking with them.  Welcome to this great Province and the 

City of Winnipeg.  Keep up the great work.  The progress we will make in the years to come will 
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really bear fruit.  Thank you for inviting me, I thank you once again Barry and congratulations to all 

the organizers. 
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Session One: 

Logistical Challenges in Resource Extraction 

 

Forest Product Transport in Manitoba 

 

Session Moderator  

Eric Hinton  

Golder Associates Ltd. 

 

Speaker 

Richard G. Gibbons 

Forester, Tolko Woodlands Forestry Department 

Tolko Industries Ltd. - Manitoba 

 

I would like to thank Dr. Prentice and the Committee for inviting me to this conference.  I am one 

of the people that were referred to yesterday in the opening remarks on lighter-than-air technology.  

Until now I had dismissed airship technology as having little practical application for Tolko and its 

forestry activities. Perhaps this conference will revise that opinion.   

 

I am a professional Forester.  My activities, center around the development of best management 

plans for Tolko industries for use in our harvest management activities.  I spoke to Barry before the 

Airships to the Arctic Conference about our transport issues.  Not being all that cognizant of the 

airship business, I did not see a lot of relative applications.  When I was talking to Barry, he 

suggested there would be a lot of people in this room that may not know about forestry and how 

transportation applies to forestry.  So my remarks will start with the big picture of forestry in Canada 

and slowly drill down until we get to Tolko activities in the province of Manitoba.  At that time, I 

will elaborate some of our concerns, and issues that we have transporting raw product from the 

resource base to the mill site. 
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Starting with the big picture, virtually 100 

percent of the area where Tolko operates is 

within the Boreal shield area.  The Boreal 

forest is a circumpolar band of primarily 

coniferous trees that extends across the sub-

arctic latitudes of North America, Russia and 

the Scandinavian countries.  It accounts for 

25 percent of the worldõs closed canopy 

contiguous forest.   

 

It plays a significant role in earthõs 

environmental balance as a great producer of 

oxygen.  The Boreal Forest is also playing an increasingly important critical role in reducing global 

warming.  Canadaõs Boreal forest area represents one third of the forests and occupies 35 percent of 

our land mass.  It lays betweens the grasslands/mixed hardwoods and the tundra.   

 

The Boreal forest has been adapting to natural disturbances including the impacts of the ice, 

wildfire, insects and disease for the last 3 million years.  The forests took on their present character 

approximately 5000 years ago, and have been evolving ever since.  It is extremely well adapted to the 

natural agents of change, like fire and insects, and lately the forest has had to handle the influence of 

man. 

 

For those who like statistics, a few facts about forestry in Canada. Annually less than 1 percent of all 

forests are harvested in Canada. The export value in Canada of wood products was $41.9 billion.  

Overall forestry contributes to roughly 3 percent of Canadaõs gross domestic product.  Canada is the 

worldõs largest forest products exporter and represents 15 percent of the world trade.  Export 

markets account for 54 percent of production in Canada of which, 80 percent goes to the United 

States.  The domestic market, (45 percent) generates revenue of 78.3 billion dollars.  In 2005 the 

forest industry generated 12.5 billion in salaries.  The forestry industry accounts for over 860,000 

direct jobs which is 5 percent of all the jobs in Canada4.   

                                                           
4 These are sourced from Statistics Canada and are current to 2005-6, which is the last year they have 
compiled and released records.   



37 
 

Evolution of forest harvest methodologies  

 

Early logging was a physically demanding job.  It was very labour intensive, based on hand tools, 

livestock and small equipment.  As technology and experience evolved, larger diesel powered 

electro-hydraulic mechanical equipment were developed. Mechanical harvesting increased 

productivity through the efficiencies of scale and the reduction of effort.   

 

Effective planning, responsible management and improved operating techniques are reducing our 

ecological footprint in the forests today.  Gone are the times when the forest industry would stake a 

section of forest and harvest what or how they felt best.  As a forest manager today, I am required 

and committed to managing the forest to supply my needs, which are fiber, concurrently with the 

needs of other forest users.   

 

These pictures come from the National Archives of Canada. The upper left hand corner is a team 

sleigh hauling on an iced winter road.  To the right is similar type of transportation, but with wagons 

in the summertime.  The logs lying on the road are called corduroying.  It is an attempt to strengthen 

the soil for the repeated passing of heavy wagons.  The self-gripping tongs on the lower left are an 

example of the equipment used to move logs around.  On the right hand side is one of the first 

mechanical power sources, called a donkey engine.  They were wood fired, steam powered boilers 

that were used to run mechanical winches. 
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A certain amount of rafting was also done in this province.  The next pictures were taken in the early 

1900s of The Pas Lumber Company.  In the top picture is a train used to haul logs to the side of the 

river.  In the spring huge stockpile areas would be released into the water and rafted up and boomed 

down to The Pas.  The picture in the lower right hand corner is a boom. 

 

Minister Lemieux said that the winter road network is still important for connecting remote 

communities.  It is equally important to us now as it is depicted in pictures of the past.  The log train 

represents about a million cubic feet in volume.  It is being transported along the muskeg systems of 

northern Manitoba5. 

 

 

 

                                                           
5 Roads frozen and iced along muskeg draws were put into service as virtual railways to move logs using 

tractors and bob-sleighs. Pulls were to small mills, roads or riverside stockpiles for storage until release and 

formation of floating òboomsó in spring driven to downstream mills. 
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Tolko corporately operates in British Columbia, Alberta, Saskatchewan, and Manitoba. We are an 

environmentally responsible and innovative company that serves the needs of many diverse 

customers.  We produce random length lumber, pulp and paper, paneling, plywood, oriented strand 

board and other kraft paper products.   

 

Our forest management license area in Manitoba is on open crown land.  It encompasses a total area 

of 8.7 million hectares of which 3.5 million hectares is non-forested or non-productive.  This leaves 

a net productive area of 3.7 million hectares (the balance is covered in water).  My wood basket is 

these 3.7 million hectares.   

 

At The Pas, we have the sawmilling complex and the kraft mill.  The finished product is shipped by 

truck transport and train to international markets.  The complex is self sufficient for power that is 

generated from burning bio-mass waste product from the milling process combined with bunker C 

oil.  Steam that is generated to dry the lumber in the kilns also produces electricity to supply power 

for the saws, debarkers, planers, and the paper machines.  We have a co-management agreement 

with Manitoba Hydro.  Electricity that we do not require for our needs is put into the power grid 

and distributed by Hydro. 

 

Tolko Manitoba has two divisions: kraft papers and solid wood.  Unbleached kraft paper serves the 

multi wall shipping sack market.  Solid wood consists of kiln dried spruce, pine, and fir studs and 

random length lumber. Projected saw mill production for 2007 is 140 million FBM from a projected 

harvest of 1.1 million cubic meters.  Acceptable softwood species are black and white spruce, jack 

pine and to a limited extent, balsam fir.  No hardwood species are used in Tolko Manitoba 

operations.  

 

Sustainable Forest Management 

 

The forest management system requires a complex balancing act to provide the timber supply and 

address the concerns of the various stakeholders. More people are claiming their place in the forest 

and demanding that their activity not be negatively impacted by the activities of others.  The road to 

sustainable management is continually changing with the shifting values, demands and multiple 

environmental influences on the forest landscape.   
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The reality of climate change definitely presents a challenge for a forest planner.  Forests are 

considered to be a carbon sink.  They absorb carbon dioxide from the air and convert it into fiber, 

leaves, and roots that store the carbon6.  The carbon remains stored until such time as the tree 

decomposes or burns, then the carbon is released back into the atmosphere.  When trees are 

manufactured into lumber and paper the carbon material is locked within these products until they 

decompose. 

 

The Catch 22 is that global warming accelerates tree growth, which absorbs more carbon, but 

warmth also accelerates decomposition and releases more carbon dioxide.  More gas emissions into 

the atmosphere increases global warming, global warming increases drought, drought increases the 

risk of fire, and increased fire reduces the number and the livelihood of trees which releases more 

carbon dioxide.  Talk about a vicious cycle. 

 

We do growth and yield research studies in the forest to forecast timber production.  With the 

impact of global warming, these growth and yield forecasts may need to be revised due to the altered 

productivity of various types of species.  The potential for the forest to sequester carbon introduces 

yet another demand on the balance that I use for planning. 

 

 

                                                           
6 Carbon dioxide is a major greenhouse gas that contributes to global warming. 
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The Operations section transfers the annual operating plan conditions and processes, to the ground.  

They monitor the progress of the various activities such as access development, harvesting, loading 

and hauling.  Virtually all activity is conducted by contractors or specialized consultants   

 

Our planning process starts with an examination of the mapping data of forest inventory to design 

potential operation boundaries.  Aerial photographs are pulled for the area in question.  A stereo 

mated pair of photographs is examined under a stereoscope so that the features are presented in 

three dimensional.  It allows us to plan the best routing and to outline the specific harvest areas.   

 

We need to consider and protect wildlife during planning.  Both our environmental license and 

environment management systems have specific language developed for raptors.  Nests must be 

identified and protected.  Heron colonies are another protected area. Caribou management involves 

radio collars with satellite uploads to track the animalõs movement, and the collection of fecal matter 

for DNA sampling.  The protection of wildlife trees is important.  We try not to cut down or disturb 

trees that we do not harvest for our purposes.  Trees are left standing in the cutovers behind our 

operations. 

 

We are required to do an archaeological investigation on our activities.  We contact and work with 

the Heritage Resources and Archaeological Department of the Provincial and Federal Government, 

if necessary, to design and document appropriate measures.   

 

Protection of wetlands is another important consideration.  Wetlands play a very important role in 

forest areas and we do our best to make sure that we do not negatively impact them.  We undertake 

stream assessments and measure information on individual tree species.   

 

In remote conditions, there are not many hotels, so while conducting forest investigation we do 

some camping in the wilderness country.  Several weeks are spent in the bush investigating potential 

harvest areas, conducting post harvest coarse woody debris surveys and ongoing projects like the 

permanent sampling plot program.  It takes about a week to set up just one of these sample plots.  

There are several plots established for each forest section and each forest type.  We mark out a 

specified area on the ground and each plant and shrub is identified and catalogued and every tree is 

given a tag with a unique number that is recorded.  Every five years we return to re-measure and to 
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note any changes.  Specific information is tallied for each tree and bush to measure how much it has 

grown, or if it died, or if it is still there and it has reproduced and so on.   

 

Silviculture 

 

Silviculture is the management of the regenerating forest, and indeed, replacing the forest.  One 

cultivation practice is scarification with anchor chaining.  This is used primarily in a high pine sites.  

Essentially, shipõs anchors are dragged across the landscape to break up the slash, expose the mineral 

soil and distribute the seed source so that they can start renewing.  A power disk trencher does 

similar actions but it creates individual micro sites.    

 

In a winter application we need much heavier and more robust equipment such as ripper tooth 

plows to get through the frost.  This is usually done in areas where there will be no road in the 

summertime. It can also be an island out in the middle of a muskeg area served by a winter road.  

Later in the spring/summer people would go (often by helicopter) and plant trees in these furrows 

and trenches. 

 

Helicopters are used to spray herbicides that help control vegetation in planted areas.  Trees do not 

grow in nice straight rows and patterns.  They tend to grow in clumps, and indeed trees can grow so 

thick that they stagnate each other.  We have a program called release thinning where we pick the 

best looking tree and cut down the other deformed and smaller ones around it.  This gives the better 

looking tree a chance to grow.  We co-operate with Forestry Canadaõs program for genetic 

improvement of trees.  Trees are grown in family plots and grafted in hopes that one day we will 

come up with a super seed.  Finally, we do sanitation cuts in an effort to eradicate disease, e.g. 

mistletoe infestation, from spreading into the surrounding forest. 

 

Tolko is responsible to plant 100 percent of the area that it harvests.  We collect seed in the three 

natural seed zones of the Province.  The seed is sent to a nursery in the southern part of the 

Province where it is stored and grown annually as required in greenhouses.  The seedlings are 

frozen, packaged in boxes, and shipped to us for planting.  The seedlings are planted back in the 

areas where seeds were collected and the trees were originally harvested. 
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We cannot always get into some area when it is time to plant trees in the summertime.  We use snow 

caching to store our seedlings over winter into the spring.  They are delivered in a semi truck when 

access is available in the wintertime.  The seedlings are buried under a pile of sawdust and snow, 

where they remain dormant, until spring.  In the springtime, planting crews are flown in by 

helicopter and the caches are opened.  The trees are thawed out and planted by men and women. 

 

Infrastructure and Operations: 

 

All of our activities are conducted under the authority of work permits.  Some of these activities are 

road location, layout and the delivery.  We build all season and winter roads.  The all season road is 

very similar to highway construction except it is not paved.  The running surface is gravel but we use 

the same type of bridging material as the highway. 

 

We use portable coffer dam systems to minimize environmental disturbance.  Huge bags are laid 

across the surface of a stream and water is pumped into them.  As they fill, they settle to the bottom 
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and become a dam.  Once the coffer dam is full, water is pumped out from behind the dam.  Then 

we can construct the road across the creek, or install a culvert or a bridge in the dry, without having 

to worry about impacting the purity of the water through sediment or erosion.  Any little fish that 

are found behind those dams are carefully picked up and put back into the stream so they can 

continue their life cycle.  

 

 

 

Building winter roads, as Minister Lemieux alluded to earlier, is not simply a matter of scraping away 

snow, smashing down trees or pumping a quantity of water to freeze on the surface.  Winter roads 

are as complex to build as regular construction projects.  Although minimum ice thickness is 

important, the serviceability of an ice road is a factor of its buoyancy and it is monitored that way.  

The utility of an ice road is a function of its weight bearing capacity.  The better ice for winter roads 

is natural or blue lake ice.  Natural ice is not always available to the extent needed, so we have to 

augment that with flood, or white ice. 

 

Ice roads are affected by factors such as depth, currents, and the fluctuation of water levels.  In 

Manitoba, several water systems have fluctuating water levels because of raising or lowering by 
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Manitoba Hydro to meet electricity demand.  We have run into situations where a winter road was 

built one day and the next day it was a suspended road because the water is gone from underneath 

the ice.  It is not simply the strength or thickness of ice but also the buoyancy of the ice but that is 

important.  If the ice is no longer floating on the water it is no longer buoyant and may be unable to 

support the required load. 

 

These pictures show what happens when things go badly on winter roads. 

  

 

 

The way to build a winter road is to locate the routing and start tramping.  Tramping is an 

endeavour to reduce the snow pack or take off the brush cover.  Usually a winter road is made 

within a muskeg area where there are no forestry applicable trees growing; only small scrub or 

willows.  It can be really difficult to build a winter road on muskeg.  The weight bearing and stability 

can vary drastically within an extremely short distance.  The muskeg gives absolutely no outward 

signs of its capacity.  The packing serves to compact the upper organic layer so that frost can 

penetrate.  It is the frost when the muskeg is frozen, that gives a winter road its stability; it essentially 

turns into rock. 
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I will just briefly touch on some of the harvesting equipment to give you an idea of the size and the 

scale.  Bunchers and processors are used to cut down the trees.  This equipment weighs in excess of 

70,000 kgs., some of the de-limbers are in that same category.  De-limbers take the limbs and tops 

off the tree for further processing.  Skidding or forwarding equipment moves the tree to the 

roadside. 

  

 

       

Skidders pick up and drag tree lengths to a location for further processing.  The forwarders pick up 

short wood product that is cut into logs in the forest and deliver it to the road.  Tree length at 

roadside is converted to short wood by slashing.  Trees are converted into saw able or pulp logs 

roadside.  Some operations harvesting pulpwood, feed entire small diameter trees directly into a 

mobile chipper.  The chipped product is blown into a van and taken to the mill. At a chip dump 

station the whole truck is lifted vertically into the air and the chips slide out into the inventory pile.  

Some operations do not have roads, that connect to provincial road networks but they are beside the 

railroad spurs.  We haul to the rail spurs and the wood is stockpiled on a landing for reloading and 

transport by train later. 
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Transportation Costs 

 

Some of the following factors contribute to the high transport costs. Manitoba is one of the smaller 

have-not Provinces of Canada and most of the population lives in the southern third.  The north 

area does not have many adequate roads.  The Provincial infrastructure is outdated and carries 

excessively restrictive weight and axel configuration requirements; bridges on major road arteries 

have weight restrictions that impact our ability to haul economically.  Average haul distances are 

between 200 and 600 km round trip and will increase as harvesting operations expand. With little 

opportunity for loaded back-hauls (trucks travel empty 50% of the trip), low volume stands 

separated by distance depletion charges and per unit costing is high.  Boreal shield topography 

(bedrock) and lack of natural gravel sources increase road building efforts and costs.  Unstable soil 
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conditions can require the extensive use of either repeated annual installations, or single use ice 

roads.  We all know how expensive it is to build all season roads in the north.   

 

Here are some of the transport issues for the forest industry that perhaps this conference can help 

with. Road building is relatively costly: the country is rough, rocky, and swampy.  The swamps can 

be deep, difficult, expensive and time-consuming to cross and re-cross. Construction and availability 

of winter road networks is weather dependent and the recent past has produced conditions of no 

freeze-up to poor freeze-up.  Roads must be built to a minimum standard for safety  irrespective of 

the volume available  so economy of scale advantage can be non-existent  Suitable material for all 

weather road building is in short supply blasting and quarrying rock then crushing to gravel is 

difficult and expensive. 

 

Due to terrain, truck and trailers need to be more robust than typical highway equipment.  This 

involves higher capital costs and maintenance requirements.  The world shortage of rubber has 

reduced the availability of large tires necessary for the forestry equipment.  Mud, gravel, pushing and 

pulling across rough terrain all impact on maintenance costs and operating costs.  Fuel used in 

resource extraction adds to costs as oil prices rise. Finally, distances between our fiber sources and 

the mills are large and continue to expand. 

 

Access management can be an issue.  The roads do not belong to us.  They are built under permit 

on crown land.  As such we are normally obliged to allow other people use our roads as well.  If they 

can use them without damaging them there is no issue.  But some people use our roads at no cost to 

them but at a repair cost to us.  Finally, as part of Environmental Management, we must 

decommission and reduce our footprint on the land when we are finished with the road.  

Sometimes, decommissioning a road can be just as costly as building it.  Roads no longer required by 

Tolko increase our liability because the public still has the ability to use them.  Therefore if the road 

is no longer needed for our purposes, we try and divest ourselves of it. 

 

The road network is built to accommodate trucks.  Only a few weeks of rain and bad weather can 

make it unsuitable.  The picture explains what happens when things goes badly on the all season 

roads in the summer. 
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We had to make all sorts of arrangements to get a different type of equipment in.  Tracked 

equipment with large trailers and flotation tires was used to haul this load out to a location where the 

trucks could reach it.  This was not budgeted for and would obviously add extra costs plus the 

additional costs involved in remediation of these areas. 

 

Airships could have some potential silvicultural applications in crew transport and perhaps 

equipment transport for replanting.  It costs us roughly 4 to 8 thousand dollars per block to cache 

seedlings. 

 

There is potential revenue available in the forest industry for people that build airships.  Airships 

could reduce the requirement for temporary roads across extraordinarily rough ground.  Airships 

may possibly provide access to land-locked inventory that is inaccessible by ground transportation.  

In the Province of Manitoba there are a great number of parks and protected areas and areas of 

special interest that corral the open areas of timber harvest availability.  The timber is within our 

permitted area but there is no way to take it out because we are not allowed to build roads through 

parks or these areas of special interest.  Perhaps a balloon system could levitate equipment over top 

of these restricted areas and allow us to work in the open zones.  
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Working across navigable waters and larger waterways is becoming increasingly a challenge.  

Sometimes the process to put a bridge or crossing in place takes as long as a year and a half, because 

of all the permitting to cross fish inhabited waterways and navigable waterways.  Maybe a cabled 

balloon system could get us there a little quicker.  
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Session One: 

Logistical Challenges in Resource Extraction 

 

Mining Beyond the Roads 

 

Speaker 

Ron Malashewski 

President, Cliff Lake Capital Limited 

 

I am going to provide a general view of some of the challenges and considerations that exploration 

companies may face in remote areas.  We are going to look at two cases:  Great Western Minerals 

Group and Starfield Resources.  

 

Many mining and exploration operations are in the middle of nowhere with no utility service, roads, 

or other infrastructure nearby.  The traditional source of power in those areas is diesel-fired 

generators.  There are transportation issues with bringing in diesel fuel over potentially sensitive 

areas.  While the arctic sea freight season is increasing, the winter road season is decreasing. This can 

have an impact on operations in remote areas.   

 

Exploration is a long-term, expensive proposition. The minute an exploration company is listed as a 

publicly-traded company, the shareholders will remind you that you are behind schedule.  You may 

not even have the property yet, but they remind you of that often.  The process from exploration, 

discovery, and mining could take 10 to 15 years.  Prior to the production stage there may have been 

two or three exploration companies that have taken a run at the property, but ran out of money.  

The need for investment capital is often inversely proportional to its availability.  In other words 

when capital is needed most, it is not there.   

 

Letõs look at a couple of the transportation challenges that exploration companies face as they head 

toward production.  Starfield Resources and Great Western Minerals are both exploration 

companies.  They are not mining companies yet; they are still at the pre-feasibility study stage. 
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Great Western is operating primarily in Northern Saskatchewan and Starfield is in Nunavut. Great 

Westernõs Hoidas Lake Deposit is pretty much in the northern tip of Saskatchewan.  There is 

infrastructure nearby, but not close enough.  Starfieldõs Ferguson Lake project is a further north in 

Nunavut.  The Hoidas Deposit is 860 kilometres north of Saskatoon.  Ferguson Lake is 240 kms 

from Rankin Inlet, 460 kms from Churchill and 760 kms from Thompson.  Baker Lake is north 

about 160 kms. Those are challenging distances. 

 

 

 

Now before we get into too much detail on Great Western or Starfield there is a cautionary note 

regarding forward-looking statements.  Starfield and Great Western are both publicly traded companies.  

Whenever we are doing a public presentation, we 

always bring it up.  We do not want to create the 

wrong impression with some of the words that 

we are using.  We are discussing possibilities, and 

not probabilities based on the information that is 

currently available (for the presenter it is just a 

reminder that òwhen you are right, no one remembers; 

when you are wrong, no one forgetsó).  As the project 

moves from exploration to pre-feasibility and 
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maybe into feasibility, the probability may change, but that does not mean it is going to get better; it 

may actually get worse.  The project may become uneconomic for a variety of reasons.     

 

Starfield Resources 

 

Starfield is a TSX listed company, a junior exploration company based in Toronto.  The opportunity 

that Starfield has at Ferguson Lake is a significant rare discovery of a large nickel-copper-cobalt-

platinum group metal bearing sulfide deposit.  What is significant is the size of the deposit.  The 

structure is about 18 kms long, but the story that we tell is when the drillers were not paying 

attention they went down another 15 meters below the main structure and came across what looks 

like a river of platinum and palladium.  There is no other deposit in the world like that.  So here is an 

opportunity for two mining operations.  One is base metals and the other is platinum and palladium. 

 

This is another qualifying statement that we have to make.  At the time of this presentation (Oct 

2007) Ferguson Lake project does not yet have a positive economic evaluation.  You will see that 

statement in many of the resource companiesõ news releases.  The flip side is that it has not had a 

negative one either.  The evaluation is under way right now. 

 

In 1949 to 1957 Ferguson Lake was explored 

by Inco, which is now CVRD.  It was acquired 

by Starfield in 1999.  The property is about 1.3 

million acres.  Inco gave up that project in 

1957 and opened up Thompson, which is a 

fairly significant nickel producer.  The 

landscape at Ferguson Lake is pretty flat and 

barren.  There is about 1.8 kms of outcrop 

that can be mined right off the surface.   

 

There is a new all season permanent 50 plus staff camp on the property.7  There are daily 

commercial flights to Rankin Inlet from other major centers.  When you are in Northern Manitoba, 

Nunavut, and the Northwest Territories the major centers are Rankin Inlet, Thompson, Arviat and 

                                                           
7 That ò50 plusó refers to the number of employees and not age.  This is not a seniorõs wilderness camp. 
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Yellowknife.  Some of these communities have only a thousand or fifteen hundred people, but they 

are important service centers.   

 

An airstrip is on site and a longer airstrip will be built at the new camp.  The marine shipping routes 

to Arviat, Rankin Inlet and Churchill are changing.  They are starting to open earlier and remain 

open longer.  There are also overland transportation routes which are pretty much winter roads.  

The rail head at Churchill could be a significant player in northern development.   

 

 

 

These are some methods used to bring in cargo.  The back hoe at the bottom left is taking 

equipment off a plane.  If the operator hits the wrong lever he will increase the size of the cargo 

door on the aircraft.  Such risks can only be mitigated by getting more suitable equipment for 

unloading planes, changing the way that they are unloaded, or looking at a different type of 

transportation. 

 

Ferguson Lake will be looking at larger aircraft and more frequent cargo flights. If a hybrid airship is 

developed there may be opportunities to use it here.  Generally the flight from Winnipeg via 

Churchill and Arviat to Rankin Inlet is about 5.5 hours.  Then it is usually a helicopter ride to 

Ferguson Lake.  Baker Lake is the nearest community on water.  There may be an opportunity to get 
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goods and services or primarily ore from Ferguson Lake up to Baker Lake and then out through 

Rankin Inlet. 

 

Winter ground transportation depends on cat trains.  Maybe up to three deliveries take place over a 

winter.  These pictures were taken two years ago. Most of the cargo is fuel and materials for the new 

camp.   

 

 

 

With regard to outbound freight, a possibility is a deposit that would be mining about one and a half 

million tons a year.  When you break down based on the grades, the bottom line is about 35,000 

tons of metal concentrate per year plus the platinum group elements.8  At 35,000 tons of concentrate 

per year, about 3,000 tons per month would have to move from Ferguson Lake to the nearest port.  

The challenge is how to do that. 

 

An all season road study underway by the Manitoba Government is looking at three different routes.  

This is a fairly major and expensive undertaking, in the neighbourhood of $1.2 billion to serve about 

30,000 people.  It is unreasonable to expect that the Federal or Manitoba Governments are going to 

                                                           
8 Platinum and palladium would be flown out. 
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do it alone.  Industry is certainly not going to do it alone either, but it depends on what the road is 

going to accomplish.  Much of the exploration activity is on a line running north/south from 

Ferguson Lake.  There are 15 to 18 exploration projects going on at different stages.   

 

Mining companies have to look at access to the coast from 200 km to 250 kms inland.  

Transportation on winter roads is possible on a route from Ferguson Lake to Baker Lake.  The ore 

could go out from Baker Lake to Rankin Inlet.  If we can get the ore to Rankin, maybe it can get to 

Churchill on a ship or barge.  Once the ore reaches Churchill, there is a deep water port as well as a 

railway to reach world markets.   

 

The status right now is that drilling continues. Only a fraction of the property has been examined 

and there is a pre-feasibility study underway.  In the meantime, the cat train method of ground 

transportation over a winter road is still going to be used.   

 

 

Great Western Minerals Group 

 

Great Western Minerals Group (GWMG) is an exploration company involved primarily in the rare 

earth elements (REE).  Very few people are familiar with REE unless they are specialists in that area.  

In terms of exploration companies, there is literally only a handful in the world.  REE are not 

glamorous like gold, silver or base metals.   

 

Again, the disclaimer on forward looking statements applies.  This presentation is about possibilities 

with Great Western rather than probabilities.   

 

GWMG owns 10 percent of Great Western Diamonds and 100 percent of Great Western 

Technologies (GWTI), which is a fabricator of designer alloys.  GWTI fabricate alloys based on 

formulas provided by many sectors, but primarily the automotive and aerospace sectors.  GWMG 

also owns 100 percent of Great Western USA covering the US properties.  The GWMG project at 

Hoidas Lake is located near the Northwest Territories border in Saskatchewan.9   

                                                           
9  Saskatchewan is going through a boom - people are moving back from Alberta and land is cheap.  The 

worldõs largest uranium producer is located in Northern Saskatchewan.  The tar sands do not stop at the 
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REE are considered to be critical metals for many applications.  What defines a critical metal is that, 

if you do not have it, production stops.  The prices of critical metals may limit commercial 

applications and delay the introduction of new technologies.  REE are in the lanthanide series on the 

Periodic Table plus scandium and yttrium10.   

 

They are used in a lot of modern day technologies: disc drives, hybrid vehicles, communications and 

aerospace.  The manufacture of one Toyota Prius, for example, requires 22 kilograms of rare earth 

elements.  A tremendous drive is on to increase the use of rare earth, particularly, neodymium that is 

used in manufacturing extremely powerful magnets that are used in motors and braking systems.  

Many REEs are also used in the nickel metal hydride batteries.   

 

A supply shortage of rare earth minerals is looming.  China is really the only global source of rare 

earth elements, with 97 percent, coming from one mining area, and most from one mine.  Late last 

year, China cut back exports by 30 percent and increased tariffs.  The Chinese are challenged 

because they need the rare earths for their own internal use.  We are bordering on demand 

exceeding supply.  We are not talking about hundreds of millions of tons of these elements; it is 

more like 105,000 tons.  So, GWMG is one of the few companies that are exploring rare earth 

deposits. 

 

At Hoidas Lake, the measured, indicated and inferred resource totals about 1.5 MM tonnes at 2.77% 

total rare earth oxides.  What that means is if you add up all the percentages of the elements in the 

sample you will get 2.77 percent.  The total deposit of 1.5 MM tonnes, does not sound like much 

compared with Starfield, who will do that amount in nickel each year.  The target of 1 to 1.5 MM 

Tonnes would provide an estimated mine life of 15 to 20 years.  With a mine life of 20 years and 

production at 500 tons per day, output will be 180,000 tons per year.  This would yield about 5,000 

tons per year of the rare earth oxides.  

 

                                                                                                                                                                                           
Alberta border.  Saskatchewan seemed to be too shy to talk about the tar sands but now they are starting to 

tout them.  There is gold and diamonds in the Province.  The Candle Lake Kimberlite Pipe may be worldõs 

largest kimberlite pipe.  As you move further south, Saskatchewan has rich reserves of potash, oil and gas. 

10 The lanthanides are La (lanthanum), Ce (cerium), Pr (praseodymium), Nd (neodymium), Pm (promethium, 
Sm (samarium), Eu (europium), Gd (gadolinium), Tb (terbium), Dy (dysprosium), Ho (holmium), Er 
(erbium), Tm (thulium), Yb (ytterbium) and Lu (lutetium. 
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Where it is and how do we get it out?  There is an all weather-road up to Points North.  Beyond that 

there is a discussion about constructing a winter road between Stony Rapids and the south shore just 

below Fond du Lac.  Fond du Lac is on the north side of the lake and a potential site for a 

processing facility.  The Fond du Lac First Nations have expressed interest in doing some of the 

processing.11   

 

 

 

From Fond du Lac to Hoidas Lake is about 50 kms.  Do we need to build a winter road, an all 

season road, or use some alternative transportation?  The time frame for this preliminary economic 

study could be the end of 2007.  Beyond that there is the feasibility study which is intended to be 

completed, depending on the preliminary economic report, towards the end of 2008.  A lot of the 

base line work is already done for the environmental assessment which should be completed 

towards the end of 2008.  The production decision will not be made until 2009 or 2010 based on the 

information that comes out of the studies.  Production could commence, possibly, in 2011. 

 

Summary and Conclusions 

                                                           
11 One of the by products of the rare earth extraction is phosphate.  Phosphate can be used as a fire retardant.  
Up North it is tough to get resources quickly to deal with some of the fires so that can be turned into good 
business. 


















































































































































































































































































































































