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1.1 Background

With the ice melting in the Arctic marine traffic will continue to increase. Many Natural resources are 
now being able to be travelled to. With this increase, the Canadian Coast Guard (CCG) will and itself 
having to conduct more and more rescue missions in this harsh environment. 

People who choose to reside in the regions of the Canadian Arctic face one of the most dangerous 
waters known in the world. Between high waves, sea ice and temperatures that can plummet to -50 
degree celsius during the winter months, the environment poses  a variety of dangerous situations. 
Hunters, and fisherman rely solely on the animals in the environment for food. Without having this 
ability, these indigenous people would have no source of real nutrition. Extreme excursionists venture to 
these remote regions of the Arctic in order to test their abilities for survival in the toughest of climates.

                       
1

Canada’s Arctic makes up over 40% of our landmass and is home to more than 100,000 Canadians. It 
is an essential part of our national identity and an area of growing importance internationally.

It is a vast treasure that we inhabit and hold in trust for future generations. Northerners, including i
ndigenous peoples who comprise 80 percent of the population in some regions, have brought a 
number of issues to the world’s attention. One being; the dangers and challenges posed by climate 
change.

In the Arctic, temperature has increased at twice the rate as the rest of the globe, and could increase by 
another 8°C (14°F) by the end of this century. The warming atmosphere along with new weather
pattern extremes is causing Arctic sea ice to melt at an alarming rate—12% per decade. 

The furthest northern oceans are frozen all year round, butduring the summer months most of the ice 
does melt. The waterways still consist of a lot of floating ice. Weather and storms can consists of high 
winds, high waves and below freezing temperatures.
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1.2 Social context:
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demographic

Northern Canada is first and foremost the homeland of Indigenous communities. Attachment to the land 
and dependence on local resources (hunting & fishing) for physical and spiritual sustenance are deeply 
rooted characteristics of their cultural heritage. Each of the Inuit groups and First Nations identities with 
a traditional territory, shaped by thousands of years of continuous occupation. Their communities are 
scattered over this immense region, located mainly on major rivers and along the coastline. Many are 
accessible only by air or seasonal sea and river transport.

In the Yukon, approximately 21 percent of the population of 31 000 are Indigenous; in the Northwest 
Territories, 50 percent of the 42 000 are Indigenous; while in Nunavut, 85 percent of the 25 000 are 
Indigenous. In Nunavik and northern Labrador, Inuit and First Nations make up a majority of the resident 
population. United by a common language, there are some 41 000 Inuit living in 53 communities across 
northern Canada. First Nations often make up the majority population in another 46 communities. The 
most startling demographic feature of the Indigenous population is its youth - as many as 50 percent are 
under the age of 15 years - setting the stage for some important challenges in the near future that will 
be shaped by the needs of this very young society.

The unconquerable nature of the Arctic and it’s unique and fascinating environment creates a longing 
to explore and experience this part of the world that native cultures have relished for centuries. Many 
excursionists an extremists look to the Arctic as a challenge for exploration. 
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lifestyle

The indigenous peoples of the Canadian Arctic continuously harvest a variety of animal species for the 
means of their food and other products. With the climate and landscape of Canadian provinces such 
as Nunavut; who only have a few roads there is little reason for expenditures on private automobiles. 
Household spending on recreational vehicles and associated services, which would include expenditures 
on boats, outboard motors, snowmobiles and all-terrain vehicles, are all higher in the Yukon, Nunavut 
and Northwest Territories than the Canadian average.

The use of the boats is directed more toward the summer’s months (June to September) within the Arctic. 
The arctic meltdown is increasing the duration of marine travelling months. With this continuous increase 
in temperature, hunters and fisherman are forced to travel by boat more frequently than in the past 
because of the melting ice. 

Modern day marine traffic within the Arctic has seen an increase in use of modern day modes of travel. 
People will travel to larger cities and purchase many conventional fishing boats. Lund, Aluma Craft, 
Polar Craft, Ranger are just a small list of boating manufactures that could be possible used. A popular 
and frequently used boat is the Freighter Nor-west 22 foot canoe which is equipped with an outboard 
motor. All of the modes of marine transportation they use are not well suited for their daily travels in the 
Arctic
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arctic search & rescue

The Canadian Coast Guard is responsible for supplying life-saving services for marine distress situations. 
There are three primary Joint Rescue Coordination Centers in Canada. One in Trenton, ON., Victoria 
B.C., and Halifax N. S. JRCC Trenton is responsible for search and rescue activities for more than 10 
million square kilometers, containing more than half of the recreational boaters in Canada. JRCC Trenton 
responds to an average of 3090 marine incidents annually. JRCC Trenton is responsible for merely all of 
the incidents located in the Arctic regions.

Many of the services for Arctic search & rescue are directed at the hunters, fisherman and excursionsts. 
With the vast distances having to be travelled by these people to catch their prey, they usually find 
themselves in many predicaments. CCG either receives a call from communities in the Arctic letting them 
know the fisherman/ hunters have not yet returned. Or, emergency position indicating radio beacons 
(EPIRB) are set off transporting a  406 MHz frequency that can rely back to the JRCC in Trenton. In most 
frequent cases the indigenous people set off their rescue beacons because they are more in an uncom-
fortable situation. The transportation they use are not well suited or designed for the Arctic and also do 
not supply any type of survival or safety resources in which they can rely on.
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1.3 preliminary problem definition

With the increase in Maritime traffic and the environmental changes over the last number of years within 
the Canadian Arctic region, the Canadian Coast Guard (CCG) will most likely find itself having to 
complete more and more rescue missions than in the past. With the waters in this region posing as one 
of the toughest waters in the world, the indigenous populations and excursionists continue to use less 
than ideal modes of transportation for the harsh climate. The CCG services within the Arctic region are 
most frequently directed at the fisherman/ hunters/ excursionists because of a lack the preparedness and 
equipment for use in the extreme conditions in which they find themselves. The existing boats are 
developed for use in a more southern region where elements are considered to be less extreme. With 
the vast distances having to be travelled and the long duration of their outings, they usually find 
themselves in various predicaments to which response time for assistance can sometimes be relatively 
lengthy. CCG either receives a call from communities in the Arctic letting them know the fisherman/ 
hunters have not yet returned. Or, through some type of signalling device such as a “spot” beacon or 
a beacon signalling device which uses a satellite system.  The most frequent of predicaments they find 
themselves in are: a lack of shelter, a lack of fuel, a lack of food, a damaged boat, no sub-power
 supply, lack of reserve buoyancy and being stranded because of weather and sea conditions. With 
the existing boats the environment will continuously overpower its users because the vessels they use are 
not developed and designed for use in Arctic nor as a multipurpose tool. For the most part their current 
design is one of strictly transportation, the boats do not supply any type of survival or safety resources 
in which the travellers can rely on. Traveling by these boats requires the user to carry more equipment 
than would be required if the vessels themselves had more to offer. 



2. Research



2.1 Market research

The boating industry fluctuates as it is mostly influenced on the status of the economy. The boating 
industry has expanded into many different sectors of boats. The introduction of new materials, new 
manufacturing and specific design has expanded the market. The chart below is a breakdown of the 
current types of boats on the market. 
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2.1 Market research: Opportunity Summary

Boat manufacturers usually define their business on gearing towards a specific sector within the industry 
for example, fishing, recreational, luxury etc. Aluminum manufactured boats have recently seen the inte-
gration between luxury and purpose. Many of the fishing & hunting boats have developed into integrat-
ing into a luxury aspects into their vessels especially as the size of boat increases 

The sector for opportunity in the current market today is trying to establish a new line or style of boats. 
The market has its purpose built boats for the coast guard and police. Opening up a product line of
specialty boats in the market is what my design is looking to do.
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2.2 Materials research

Aluminum 5083:

Known for exceptional performance in extreme environments. Aluminum 5083 is highly resistant to attack 
by both seawater and industrial chemical environments. It can also be anodized for increased corrosion 
resistance. This alloy was designed for welded structures requiring maximum joint strength and efficiency. 
5083 retains exceptional strength after welding. It is not meant to be a machining alloy, but can be 
machined fairly well with proper preparations. Because of its relatively high magnesium content, the 
workability rating would only be fair. Aluminum alloy 5083 is an aluminum alloy suitable for cryogenic 
applications down to design temperatures of -265 F, since alloys of this type do not show the ductile-
brittle transition phenomenon.

Aluminum 5086:

Another common marine grade aluminum is 5086, a high strength aluminum structural alloy, primarily 
alloyed with magnesium. It has material properties are very similar to 5083. It is not strengthened by 
heat treatment, instead becoming stronger due to strain hardening or cold mechanical working of the 
material. Mechanical properties of aluminum 5086 vary significantly with hardening and temperature. 
Unhardened 5086 has a yield strength of 17 ksi and ultimate tensile strength of 38 ksi from -18 to 212 
°F.
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2.1.1 Target User

Primary User:

Indigenous peoples of the Canadian Arctic are divided into the Inuit, Metis, and the Indians. 
Communities in these ethnic origins continue to rely on resources from the land for their daily nutritional 
survival

Secondary User:

Nearly half of the residents of the Canadian Arctic today are non-indigenous, and some have lived in 
the area for generations. These residents are more likely to live in the territorial and regional centers, 
such as Yellowknife, Whitehorse and Iqaluit. Hunting and fishing are popular with many non-indigenous 
residents, but the patterns and extent of use are rarely as extensive as they are for indigenous peoples 
of the region. The terrestrial animals and fish in the Arctic regions attracts many keen recreational 
hunters, fishers and excursionists.

Tertiary User:

The Canadian Coast Guard is responsible for the safety of all marine incidents in Canada. Design is 
informally reliant on input from the organization. The direction for design is based on creating a safer 
mode of marine transportation in the region



2.2 MAterials Research

Structural Composites:

Composite materials can be an attractive option for use on Arctic craft due to their potential weight 
savings, improved corrosion resistance, and reduced maintenance cost. However, at present there is not 
adequate performance data available for composite materials used for structural applications in the 
Arctic. When exposed to extreme cold temperatures material properties of composites are altered in 
counter intuitive ways. Due to their anisotropic material properties, unidirectional tensile strength tends to 
decrease in all polymeric composites, but off-axis and transverse strength increases due to matrix 
hardening. Cold temperature matrix hardening will result in an increased stiffness of the entire structure. 
The increase in stiffness from Arctic temperatures can adversely affect the structural loading dynamics 
and result in higher stress concentrations of the structural components. Also, depending on the thermal c
oefficients of the matrix materials, unequal shrinkage from exposure to extreme cold temperatures can 
cause residual stress which will result in increased structural stresses and possibly microcracking.

Polyurethane Foam

Polyurethane Foam is used in numerous marine applications. The high strength to weight ratio plus its
 excellent buoyancy properties makes it an excellent choice as an integral part of the manufacture of 
boats, buoys, docks, and flotation devices.

The adhesiveness of this product is superb. One cubic foot of a nominal two pound density Polyurethane 
Foam will support approximately sixty ( 60 ) pounds of dead weight in water.

Polyurethane Foam can be sprayed or poured and systems can be tailored to meet most application 
requirements.

Carbon Steel

Carbon steels contain trace amounts of alloying elements and account for 90% of total steel production. 
Carbon steels can be further categorized into three groups depending on their carbon content:

Low Carbon Steels/Mild Steels contain up to 0.3% carbon
Medium Carbon Steels contain 0.3 – 0.6% carbon
High Carbon Steels contain more than 0.6% carbon
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2.2 Materials Research

Temptrol - Heat Reflecting Fabric:

A patented polypropylene based non-woven perforated fabric metallized on one side. Temptrol® brand 
reflects 95% of the radiant heat…the major source of heat transfer. With this technology, we can cause 
anything to retain or reflect heat, thereby remaining warmer or cooler. Applications are limited only by 
your imagination

Rubber & Plastics:

Most rubber and plastics materials lose flexibility and become dangerously brittle in cold regions. But 
certain classes of these nonmetallic engineering materials are available that remain serviceable even at 
extremely low temperatures. In addition to crystal structure, factors such as chemical composition, purity, 
heat treatment and processing variables influence the behavior of nonmetallic materials at low
 temperatures. In a cold environment most engineering nonmetals actually become stronger, but they 
lose ductility making them susceptible to brittle failure. The presence of surface defects plays a predomi-
nant role in 
contributing to sudden brittle fracture.

Rubber and plastic materials are used extensively on modern marine craft, sometimes in areas that can 
be difficult to examine. Engine gaskets, window seals, control arm bushings, hoses, and similar items need 
to be manufactured from materials rated for Arctic use. This might require the replacement of some 
standard equipment and possibly the internal components of equipment .
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2.2 Manufacturing Research
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Lund

Rugged Construction

I- beam infrastracture creates a straight, true and rock solid hull. The longitudinal construction maintains 
the alignment of the boat, which allows for the utmost precision. 

Crestliner

interlocking Tongue & Groove Construction

The keel of each Deep-V Crestliner is constructed using an incredibly durable, interlocking tongue and 
groove seam construction method, featuring high-grade aluminum extrusions with tongue and groove 
channels.

Continous Welding Process

Crestliner uses the most advanced, continuous seam welding
process, executed by certified technicians, for unmatched
strength and durability. No rivets to work loose and no weak, stitch-welded seams to fail

Unibond Construction:

Unibond construction process bonds the
inner-hul with the deck, producing strong 
unitized assembly. This fusion of deck and hull 
creats a strong transom which more resistant to 
cracking

2.2 manufacturing research

Boston Whaler

The Unsinkable Legend:

Built around one thing- foam. Close cell foam does 
not absorb water and is the foundation of the 
solid ride of each Boston Whaler. It also provides 
true insulation to all in-floor fish boxes and coolers.

Durability

These proprietary technologies produce 
self-bailing, Deep V Hull boats with levels of 
strength, durability and flotation that are 
unparalleled. EdgeWater’s focus on 
technological advancement and modern 
construction techniques has placed us well 
ahead of our competitors and continues to drive 
our customers satisfaction and their enjoyment 
of our product.

Edge Water

Single Piece Infusion®

In SPI, vinylester resin is vacuum infused into our 
Penske Xtreme® grid structures and the Deep V 
Hull laminate in one step. By infusing them togeth-
er, the resin in the grid cures at the exact same 
time as the resin in the laminate, making the entire 
hull bond as one. This process achieves a strength-
to-weight ratio greater than on open-molded, 
polyester boats.
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2.2 Sustainability rESEARCH

RETAINING LIFESTYLE

With the dangers posed by the environmental changes in the Arctic, the Inuit have been forced to 
examine if continuing their traditional lifestyle will continue to define the culture. Sedna aims to sustain the 
strong cultural background that defines the Inuit. It focuses on supplying a tool to aid in the challenges 
faced by the Arctic.

Solar Energy

The recent expansion of solar technology has branched into the industrial and consumer needs. The 
major advantage of solar power is that no pollution is created in the process of generating electricity. 
Environmentally it’s the most Clean and Green energy. Solar Energy is clean, renewable (unlike gas, oil 
and coal) and sustainable, helping to protect our environment. 
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2.2 Manufacturing Research

Below are industry approved construction drawings of aluminum boats around the 24` range. 
Reference from Specmar Marine Contractors. 
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Hull 1147 
24’ “Sportfisher” with a small 
cuddy cabin and aft deck holds

24’5”

8’6”

3800

$1,932

 
Description

 
LOA
 
Beam
 
Weight
 
$USD

 
Wider version of our Orca with 
15 degrees deadrise, diesel I/O 
power

24’1”

9’7”

4524

$2,000

 
Hull 2495

24’

9’3”

3672

$2,100

 
Description

 
LOA
 
Beam
 
Weight
 
$USD

 
Description
 
LOA
 
Beam
 
Weight

 
$USD
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2.3 technology research: solar panels

TECHNOLOGIES

The power and reliability of crystalline silicon cells, combined with the 
lightness and flexibility of modern polymers.The use of lightweight polymer 
films instead of traditional glass allows new applications for the proven 
technology of crystalline silicon cells.The careful choice of materials and their 
thickness creates the right balance between protection of thin photovoltaic 
cells and the creation of a flexible and light case. Extreme flexibility, as seen 
in the picture, which will surprise anyone who has handled a crystalline solar 
cell, normally so brittle that they break under very low stress. The polymers 
used are also characterized by high resistance to weathering, enabling 
certification according to IEC 61215 and 61730, a guarantee of long life 
even under the most extreme conditions, such as on racing yachts where 
the Solbian technology was applied for the first time.The Solbian product, in 
its various versions, is a light, flexible and impact resistant PV module, which 
can even be walked upon. Lightness and flexibility make Solbian modules 
particularly suited to marine and sustainable mobility applications
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2.3 technology research: epirb

EPIRB (emergency positioning indicating radio beacon) is a small battery-powered transmitting device 
that is carried on board. As the name implies, it is used only in case of emergency and usually only as a 
last resort when your marine radio is inoperable or out of range. There are several types of EPIRBs. If 
disaster strikes, some float free and automatically activate; others must be activated manually. All 
EPIRB’s float and will send out a continual signal for 48 hours. Since EPIRB signals are primarily detected 
by satellites that pass overhead, occasionally there may be a delay in detection (perhaps an hour) 
because there is no satellite currently in the area to pick up the signal. EPIRB’s can operate on two
 different frequencies, 406 an 121.5 MHz. The most effective is the 406 MHz EPIRB which can rely both 
frequencies. The chart to the right breaks down both kinds of EPIRB’s.



2.3 tEchnology research: communications

GMDSS 

Digital Selective Calling (DSC)

The traditional marine radio (VHF/MF/HF) has been enhanced with the addition of a feature known as 
DSC. This feature enables vessels to automatically maintain the required watch on distress and calling 
channels instead of the current aural listening watch. A DSC receiver will only respond to the vessel's 
unique Maritime Mobile Service Identity number (MMSI#), similar to a telephone number, or to an "All 
Ships" DSC call within range. Once contact has been made by DSC, follow-up communications take 
place by voice on another frequency.

Satellite Communications

The Inmarsat satellite network provides global communications, except for the polar regions. In areas 
without any VHF or MF DSC shore facilities, Inmarsat A, B or C terminals are used for distress alerting 
and communications between ship and shore. Inmarsat provides an efficient means of routing distress 
alerts to Search and Rescue (SAR) authorities.

Search And Rescue Transponder (SART)

SARTs are portable radar transponders used to help locate survivors of distressed vessels, which have 
sent a distress alert. They are detected by radar and therefore operate in the same frequency range as 
radars carried onboard most vessels. SARTs transmit in response to received radar signals and show up 
on a vessel’s radar screen as a series of dots, accurately indicating the position of the SART. In the event 
that a ship must be abandoned, SARTs should be taken aboard survival craft.

Maritime Safety Information (MSI)

Maritime Safety Information broadcasts, which comprise distress alerts, SAR information, navigational 
and weather warnings, as well as forecasts, can be received in three different ways in GMDSS:

-NAVTEX receivers are fully automatic and receive broadcasts in coastal regions up to 300 nautical miles 
offshore.
-Inmarsat-C terminals receive Enhanced Group Call - SafetyNET (EGC) broadcasts for areas outside 
NAVTEX coverage.
-HF Narrow Band Direct Printing (NBDP) receivers can be used where service is available as an 
alternate to EGC
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2.4 Safety & health Research

A preliminary assessment of the safety, health and environmental issues that may affect and inform 
design

Safety Issues Examined:

Health / Product Safety Concern #1:  Overloading of Boat
                                                       -Hunters and Anglers at Risk
Health/Product Safety Concern #2:  Lack of Proper Preparations
Health/Product Safety Concern #3:   Rise in Arctic Marine Traffic    
                                                              -Causing a Rising Concern for Rescue Response in the Arctic
Health / Product Safety Concern #4:   Human Error Cause of Boating Incidents

*Risk Assessment based on the tables, severity categories and the risk matrix (seen below)
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2.4 Safety & health Research

ddd
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2.4 Safety & health Research

ddd

                       
21



2.4 Safety & health Research:
     2.4.1 Enviromental safety concern

Global Warming 

A number of life altering changes has happened over the last years to Inuit societies. Changes 
explained only by the changes in weather patterns. A number of life altering changes has happened 
over the last years to Inuit societies. Changes explained only by the changes in weather patterns. Sheila 
Watt-Cloutier, elected Chair of the Inuit Circumpolar Conference (icc), representing the rights of the Inuit 
explains the effect global warming is having on safety, “Talk to hunters across the North and they will tell 
you the same story, the weather is increasingly unpredictable. The look and feel of the land is different. 
The sea-ice is changing. Hunters are having difficulty navigating and travelling safely. We have even lost 
experienced hunters through the ice in areas that, traditionally, were safe. The melting of our glaciers in 
summer is now such that it is dangerous for us to get to many of our traditional hunting and harvesting 
places,” says Watt-Cloutier. 

“Plans are well under way to relocate certain communities if need be. 
Climate change is not just a theory to us in the Arctic, it is a stark and 
dangerous reality. Human-induced climate change is undermining the
 ecosystem upon which Inuit depend for their cultural survival. The Arctic is 
not wilderness or a frontier, it is our home,” says Watt-Cloutier

The icc has collected documentation from different Inuit communities that all tell the same story of 
changes to their environment. The residents of Sachs Harbour, a tiny community in the Canadian 
Beaufort Sea region, have reported that melting permafrost cause beach slumping and increased 
erosion.
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September 1979 September 2012

2.4 Safety & health Research:

Safety and Health Summary based on Safety Health Enviroment Report
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2.5.2 Current products

The current boating industry has a huge variety of different manufactures ranging from Polar, Lund, Chris 
Craft, Alumakraft, and many more. Specificcally in the Arctic, the Freighter Nor West Canoes are 
continually popular based on their history in the region. Many of the more well-known manufacturers 
such as Lund and Alumakraft focus on developing a variety of different models for different use. The 
product research that was completed tried to categorize different levels of boats that are in current use 
in the Arctic region. The Lund Alaskan 1800 would be considered a higher end type of vessel in the 
region. The Alumakraft V16 fits into the middle class range of boat. Lastly, the 24 foot Arctic Freighter 
Nor-West Canoe is the lower end type of vessel which has been in practise in the region for the 
longest amount of time. Most common among modes of powering these boats are by outboard engines. 
There is also the ability to have an inboard and stern drive engine affecting the cost of the boat. 

Lund Alaskan 1800

Alumakraft V16

Freighter Nor West Canoe
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2.5 Benchmarking
    2 .5 . 1  user profile

Hunters, gathers and fisherman among the indigenous populations of the Canadian Arctic are the 
individuals responsible for supplying food, clothing, other products and supplying a figure of economy 
for households and communities. In 2005, the majority of adults in Inuit Nunavut (68%) harvested country 
food. 80% of men harvested country food compared to 63% of women. Inuit men aged 45 to 54 had 
the highest level of participation in harvesting country food (90%). Inuit aged 15 to 24 had the lowest 
level of participation at 65% (74% for men and 55% for women). About 8 in 10 Inuit adults in both
 Labrador and Nunavik had harvested while just fewer than 6 in 10 of those in the Inuvialuit region had 
done so. The figure for Nunavut was 7 in 10. In 2001, 49% of adults in the Arctic thought that 
harvesting activities would not change for themselves or others in their households over the next five 
years. 21% thought activities would increase. The main reason given by those predicting an increase was 
growth in the number of hunters, fishers, trappers and gatherers. 



2.5.2 current products - Summary

ddd
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2.5.2 current products

The purpose of this research was to determine the benefits and features for a recreational boat used 
in the Arctic, using the Lund 1800 Alaskan, Alumakraft V16 and the Freighter Nor-West Arctic 24 Foot 
Canoe boats as benchmarks.

The method behind benchmarking these existing products is the House of Value (Relational Benefits/Fea-
tures Matrix)
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2.5.3 Current User Practise

Hunters, gatherers, and fisherman hunt a 
variety of different marine and land 
animals. The marine mammals consist of 
seals, walrus, narwhals, beluga, fin, minke 
whales and polar bears. The mammals are 
hunted for their skin and their large sums 
of meat. For instance, parts of the narwhal 
provide as much vitamin C as orange juice 
does for modernized communities. The land 
animals consist of caribou, reindeer, moose 
and musk ox. These land animals are impor-
tant in local economies as they are used for 
both food and other products. Marine fish 
include types such as salmon, Arctic char, 
northern pike and other species. The fish in 
the Arctic are a cornerstone for 
contemporary economic life.

                       
30

2.5.2 current products - Outboard engine 

During the summer months when open water is prevalent, outboards 
are the most common type of propulsion used in the Arctic areas. The 
advantages that make outboard propulsion so attractive in the Arctic 
include the portability of a self contained design, adaptability to different 
hull types, and the ability to obtain different horsepower engines. One 
of the major detractions of using outboard propulsion in the Arctic is 
that the mounting position makes it susceptible to impact damage and 
in cold weather it is exposed to freezing sea spray and difficult to keep 
warm. The indigenous peoples of the Arctic are very successful in using 
outboards to power their small craft. A number of high profile Northwest 
Passage transits using outboard motors have been successful. In the fall 
of 2010 a group of boat builders made an 8,000 mile record run in a 
36-foot Rigid Inflatable Boat (RIB) powered by three 300 horsepower 
Mercury outboard engines. Antarctic research stations also have been 
deploying small craft with gasoline powered outboards for decades in 
extremely cold conditions.

Using outboards in Arctic condition requires special maintenance 
procedures. For example, when using an outboard or having an 
outboard moored in freezing or near freezing temperature, keep the 
outboard tilted down at all times so the gear case is submerged. This 
prevents trapped water in gear case from freezing and causing 
possible damage to the water pump and/or other components. If there 
is a chance of ice forming on the water, the outboard should be 
removed and drained completely of water. If ice should form at the 
water level inside the outboard drive shaft housing, it will block water 
flow to the engine 
causing possible damage. Commercially available cold weather oil 
should also be used in the motor to provide adequate lubrication.
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adoption by inuit culture
 
The Inuit̀s have been prasied upon for how they have adopted outboard motors. It’s a new technology for the 
Inuit that has made travelling much easier for them. They have managed to rig outboards onto their smaller 
boats for their daily and hunting needs. The justification for using outboards in the design is due to the availbility  
in the northern communities. Fixing, repairing and swapping outboards is much easier then having to replace a 
speciality type of engine. Storage during winter months is done very easily with outboard motors.



2.5.4 Synopsis:
    user predicaments to inform design

Uncomfortable state

Lack of shelter

Stability 

Lack of fuel

Lack of food

Weather permitting travels

Once in water- minutes rather than hours

Addition of all terrain vehicles

Lack of alternate power supply

Placement of spot beacons (EPIRB)

Lack reserve flotation/ buoyancy – if hull is compromised

Keel continuously damaged 
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2.5.3 Current User practise: Perspective of 
an inuit hunter

“I grew up most of my life in a little town of about 1,900 people called Igloolik, Nunavut. I have been 
hunting seal as long as I can remember. I still go out with family and friends any chance I get. My family, 
especially my grandparents taught me how 
important it is towards our lives and survival. I’m proud of who I am and that I’m an Inuk (Inuit)formally 
known as Eskimo. 

As a hunter, it is really important to feed our families and families of others. Because there are people 
who go through hard times even in modern world today. You have to depend on your family whenever 
there are hard times so sharing meat helps in every way. Especially when you know you are there for 
them and they are there for you. 

My personal experience as a seal hunter, the way I see it in my own opinion, it’s really important to 
go out and hunt seals. It has been passed on to me from my family and people around me. Nothing is 
wasted and use everything we catch. I often hear people tell me “don’t kill what you won’t eat or use” 
and I believe that. I always want to go out seal hunting anytime I can get. Especially during spring when 
the sun is up 24 hours a day. That is the time when people in the north would go out camping. It’s the 
most beautiful place and time of the year. Whenever we catch a seal we get families to come over to 
eat. At the same time we get other families to pick up meat. I’d often go to elders and give them meat 
plus the seal skin. There is no greater feeling good about yourself, when people, especially elders ap-
preciate what you do and what you did for them.”
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The following is a portion of comments from a individual who has lived and understood the importance of 
hunting to the survival of the Inuit culture



3.1 Needs analysis
    3.1.1 Categorization of needs
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Must Haves

Needs Desires

Shelter Reserve Buoyancy

Reserve Fuel Hunting/ Fishing

Reinforced Keel & Bow

Sub- Power Supply

Efficient Location of EPIRB

Hull Design

Easy Visibility  From Air

Heat Source

Storage/ Organization

Personal Vehicle Friendly

3. Data Analysis



3.1.2 Work flow Mapping 3.1.2 Work flow mapping
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Engine

Surroundings

Interior

Gear/ Equipment

Practise

Space/ Storage

- Outboard style of engine
-Speed: fairly average 40 km/h
-Cable driven handling 

-Boat traveling through both
floating and stationary ice
-Obstacle facing getting to the 
animal that has been shot
-Dangers surrounded with ways 
in which to move the ice
-Tend to travel very close to the 
ice, not only ice above the water
but also below

-Several people on board
-Users situated at the front of 
the boat
-Uncomfortable state
-Limited space
-Adds for more confusion and 
less organization

- Gear of the boat is scattered all around the vessel
-Added container of gas in both observations off to 
the side, in an unconventional spot (amount limited to 
small container
-Safety concerns surrounding it being out in the 
open and not in specific spot
-No apparent source of shelter
-No apparent source of added power supply
-No apparent source of spot/ rescue beacons/ 
space for it 

-Gear used for hunting is a riffle
-Lean over to the side of the boat hoping to rely on 
having added stability
-Once the game is caught, they tie it off to the side 
of the boat (video 1)
-Processing animal done right on the ice
-Literally drive the boat right on to the  ice for 
removing lines and hooks from animal
-Uneven surface, and low stability of ice
-Boat “secured” to the ice (rope and hooks into ice)

-Gear of the boat has no apparent designated 
space
-The animal is then loaded into the boat
-Area for animal is covered with tarp
-Loading the animal onto the boat is slightly difficult



3.2 Ergonomic Analysis 3.2 Ergonomic Analysis: Existing Use
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Exploration of both women and men from the 95th, 50th, and 5th categorized need to be 
explored for interior and driver space. Accommodating the equipment, and style of gear and 
clothing by the users will be considered for development of design

* Further ergonomic evaluation completed in detail Resolution 



4. Design 

3.2 Ergonomic Analysis: Existing Use
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4.1 Mind Mapping
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4.2 Functional Design Brief

With the analysis of the research conducted, a variety of features and needs have been categorized. 
The development of the design will address incorporating; reserved gas, shelter, reserved buoyancy, 
reinforced keel, reinforced hull, interior heat source, sub - power supply, storage & organization. Along 
with all of the features incorporated into the boat, the interior will focus on adapting to the primary users 
(hunter) practice. The design will address the major concerns for safety and survival in the environment 
and adapt to the needs of the users everyday operations. 
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4.1 Project Schedule 

ddd
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5. Design Development



4.1 Preliminary Concept exploration:
Initial Sketch Exploration
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4.1 Preliminary Concept exploration:
    Concept 1
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4.1 Preliminary Concept exploration:
    Concept 3

4.1 Preliminary Concept exploration:
    Concept 2
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5.2 Concept Refinement: Shelter5.2 Concept Refinement: Hull Design

ddd
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5.2 Concept Refinement: Interior5.2 Concept Refinement: Interior
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5.2 Concept Refinement: Reserve GAs5.2 Concept Refinement: Towing / Engine 
Mount
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5.2 Concept Refinement: Safe Zone 5.2 Concept Refinement: Reserve buoyancy 
/ LAyout 
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5.3 detail resolution: LAyout 5.3 detail resolution: CAD ERGoNomic 
EXPLoration
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Using an articulated CAD humans reference I mocked up a general shape that the hull design would 
essentially be. I placed the figures in a variety of different positions; sitting postion, laying down, arms extend-
ed etc. 
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5.3 detail resolution: Refined LAyout

After refining the overall dimensions through the ergonoomic CAD exploration the layout of the boat 
was set. From here other details -

5.3 detail resolution: LAyout
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5.3 detail resolution: Reserve BUoyancy5.3 detail resolution: Shelter
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5.3 detail resolution: Console / seating5.3 detail resolution: SOlan energy  
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5.5 Final Design

ddd

5.4 SKetch Models
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5.6 CAD MoDel 5.6 CAD MODEL
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- With the geometry of the hull complete, I modeled the interior structure of the hull. This allowed me to further 
prove my design from a manufacturing stand point

The CAD for creating Sedna was developed using solidworks. The data used to develop features were all derived 
from research of the materials that I intended to use for my design. My advisor (marine designer) directed me in the 
proper direction when developing the design of the overall geometry. All of the images that follow are in exact order 
in how I built the CAD Model. 



5.6 CAD MODELS
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5.6 CAD MODELS

                       
67



5.6 CAD MODELS
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5.6 CAD MODELS
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5.6 CAD MODELS
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5.6 CAD MODELS
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5.6 CAD MODELS
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5.6 CAD MODELS
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5.6 CAD MODELS
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5.6 CAD MODELS: FinAL CAD
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5.7 HArd Model Fabrication5.7 HArd Model Fabrication
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The hard model was fabricated at 12th scale. Before starting any building I planned out how I wanted 
everything to be done. I used a variety of different methods in completing the components for the 
creating the model.. The following is the exact order in how the model was built.
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-3D printing of reserve buoyancy

-Primer and spot putty -3D pritning of several components

-Hull CNC out of EPS foam -Mock up with parts



5.7 HArd Model Fabrication 5.7 HArd Model Fabrication
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-Cut angle out out transom -Seel foam with wellbond

-Coat surface with smooth on 65-D (Rotocast) -Bondo surface of hull

-Sanded hull surface -Spot putty surface
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-Filler primer applied the hull -Sanded filler primer and then applied spot 
putty 

-Cut 1/16” thiick plastic into two profiles -Glued the two profiles together

-Epoxyed bottom to the hull -Cut T plastics extrusions and glued to hull



5.7 HArd Model Fabrication5.7 HArd Model Fabrication
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-Cut 1/16” thick plastic for the gunnel -Glued the reserve buoyancy parts together

-After sanding reserve buoyancy parts, they 
were epoxyed under tension and let to cure 
over night

-Spot putty and filler primer the 3D printed parts

-Bent 1/8” diameter aluminum tubing for several
of the details

-Interior walls / bow cut out of plastic and 
mounted into the interior

-After all parts were prepared, the parts 
were ready to paint. The interior was 
completed first

-Interior was sprayed with a matte finsh paint.
-Paper templates were cut out in order to skin 
the floor

-Using the paper templates, the interior was 
skinned using black foam sheets

-Interior was masked off to then paint the 
exterior

-Masked off bottom extruded keet/ 
braceplate
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5.7 HArd Model Fabrication 5.7 HArd Model Fabrication

-The solar panels were made from a 1/16” thick plastics 
and covered with a decal. The wiring came from a pair of 
old headphones
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-The clear material for the windows were cut 

-Used .50mm plastics for 
clear plastic and orange 
vinyl for straps



5.7 HArd Model Fabrication 5.7 HArd Model Fabrication
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-Snapping in the plastic for the windshield

-CNC .50” thick acrylic for base
-Drill holes for .50” diamter clear acrylic dowel

-Sanded top surface to a 
frosted finish

-Painted bottom surface 
with light white & blue coat

-Mounted clear acrylic rod to designated holes 



6.1 Overview

Sedna is designed to adapt to the unpredictable environment of the Arctic. The overall layout of the 
boat is geared not only for everyday use by hunters in the Arctic but also to aid in any survival 
situation. The features on board Sedna act as a safety system for the user. Input from the Canadian 
Coast Guard has informally helped with the design in developing a safer, and reliable vessel.

With the main demographic directed towards the Inuit and their hunting lifestyle, the aesthetics are 
directed for a simple utilitarian look. This also allows for the cost of the overall design to be dramatically 
less. Sedna incorporates all the features and needs in order for the Inuit to travel safer and more 
effectively in the Arctic. It’s geared not for only everyday use by the user but also as a survival resource 
in case of an un-welcoming situation. 

The main features on board Sedna are as follows:

The materials used on board Sedna directly relate to the environment and the intended use. The alumi-
num used for construction utilizes the latest corrosion resistant techniques allowing for a longer lasting 
reliable hull. Solar energy runs all lights and electrical outputs onboard as well as storing energy in case 
of a survival situation.

6.1 Description
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- Shelter
- Reseve Gas
- Reserve Bouyancy 
- Solar Energy
- LED Spot Lights
- SAR Orange Color
- Safe Zone
- Reinforced Bow & Keel
- Towing capability 
- Modular Interior
- Accessible storage

                       
87



6.2 Final cad renderings
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6.2 Final cad renderings
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6.2 Final cad renderings
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6.3 Final Hard model
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6.3 Final Hard model
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6.4 technical drawings
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Boat Length: 24’
Beam Width: 10.3’
Chine Width: 7.60`
Transom Height: 3.23`
Fuel Tank : 100 Gallons
                + 2 x 25 Gallon Reserve
Min/ Max Horsepower: 150/300 HP



6.4 technical drawings
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6.4 technical drawings
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