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the	Arctic	Maritime	and	Aviation	transportation	Infrastructure	
Initiative	 (AMAtII)	 serves	 as	 an	 initial	 platform	 for	 inven-
torying	 critical	 assets	 in	 the	 Arctic’s	 aviation	 and	 maritime	
environment.	the	Initiative	facilitates	ongoing	and	increased	
communication	and	collaboration	throughout	the	Circumpolar	
north.	It	serves	as	a	coordination	point	for	future	research	and	
has	the	potential	to	facilitate	technology	transfer	within	the	
Arctic	region.	

AMAtII	builds	on	and	responds	to	past	efforts	and	projects	of	
two	working	groups	within	the	Arctic	Council—the	Protection	
of	 the	 Arctic	 Marine	 environment’s	 2009	 Arctic	 Marine	
shipping	Assessment	report	and	the	sustainable	development	
Working	Group’s	Circumpolar	Infrastructure	task	force	(CItf),	
which	hosted	the	Arctic	Aviation	experts	conferences	in	2005	
(Khanty-Mansiysk,	 russia)	 and	 2006	 (Winnipeg,	 Manitoba,	
Canada).	 More	 directly,	 it	 follows	 on	 the	 strategic	 plan	 set	
forth	at	the	2010	Arctic	Aviation	experts	Conference	(AAeC)	in	
fairbanks,	Alaska.	

the	 need	 for	 expanded	 sea	 and	 air	 response	 capacity	 cor-
responds	 to	 several	 factors,	 including	 increased	 resource	
extraction	 to	 support	 economic	 and	 community	 develop-
ment;	 increased	 shipping	 traffic	 through	 the	 northern	 sea	
route;	increased	activity	in	the	Canadian	Arctic,	including	the	
northwest	Passage,	to	support	marine	operations	like	commu-
nity	resupply;	and	increased	cruise	ship	traffic.

transportation	 infrastructure	 is	 a	 critical	 component	of	 sus-
tainable	development	and	strengthens	the	resiliency	of	Arctic	
communities.	 AMAtII	 assumes	 that	 response	 is	 most	 effec-
tive	when	addressed	through	a	strategic,	intermodal	approach	
that	 includes	marine	 and	 air	 assets.	 the	project	 focuses	 on	
Arctic	transportation	infrastructure,	which	functions	as	both	
gateway	to	and	anchor	for	response	capability	in	support	of	
search	and	rescue	(sAr);	resource	extraction	and	development	
activities;	pollution	prevention	and	environmental	safety;	and	
community	health	and	security.	
	
for	 the	purposes	of	 this	 initiative,	 very	basic	definitions	were	
used.		“Port”	denotes	maritime	infrastructure	and,	in	some	cas-
es,	Arctic	nations	chose	to	list	community	sites	where	re-supply	
occurs,	not	just	those	locations	where	full	port	facilities	are	pres-
ent.		similarly,	“airport”	denotes	aviation	infrastructure,	excluding	
private	 and	 abandoned	 runways,	 but	may	 include	 aerodromes,	
commercial	airports	and	others	as	supplied	by	individual	nations.

deLIverABLes
m	 An	Arctic Maritime and Aviation Infrastructure Database,	

a	web-based,	searchable	inventory	of	baseline	public	port	
and	airport	data;

m	 An	Arctic Maritime and Aviation Infrastructure Map	that	
hosts	layers	of	port	and	airport	infrastructure	for	a	graphi-
cal	representation	of	asset	locations;	and	

m	 A	Guidance Document,	which	includes	the	proceedings	of	
the	 Port	 and	Airport	 Infrastructure	Workshop,	 as	well	 as	
case	 studies	 and	 illustrative	 stories	 of	 northern	 aviation	
and	maritime	infrastructure.

each	nation	defines	“Arctic”	differently.	thus	the	database	has	
examined	 maritime	 and	 aviation	 infrastructure	 within	 each	
nation’s	 parameters	 (please	 refer	 to	 Appendix	 C:	 Workshop	
Materials,	Project-related	terminology).

the	database,	map	and	guidance	document	provide	a	credible	
and	accessible	source	of	data	about	northern	transportation	
infrastructure.	 deliverables	 illustrate	 existing	 infrastructure	
and	provide	a	broad	perspective	from	which	to	identify	policy-
relevant	conclusions	in	support	of	Arctic	strategies.

this	 document	 reflects	 proceedings	 of	 a	 workshop	 held	 in	
december	2012	and,	as	such,	the	contents	provide	guidance.		
Any	language	used	herein	is	not	prescriptive.
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ABBrevIATIONS AND AcrONymS

AAeC	–	Arctic	Aviation	experts	Conference

Ads-B	–	Automatic	dependent	surveillance	-	Broadcast

AIP	–	Aeronautical	Information	Publication

AIs	–	Automatic	Identification	system

AMAtII	–	Arctic	Maritime	and	Aviation	transportation	Infrastructure	Initiative

AMsA	–	Arctic	Marine	shipping	Assessment

Ats	–	air	traffic	services

Auv	–	autonomous	underwater	vehicle

CAff	–	Conservation	of	Arctic	flora	and	fauna	(Arctic	Council	working	group)

eCA	–	emission	Control	Area	

eedI	–	energy	efficiency	design	Index

eMt	–	emergency	medical	technician

fAA	–	federal	Aviation	Administration

GAA	–	Greenland	Airport	Authority

GBt	–	ground-based	transceiver

HIfr	–	Helicopter	In-flight	refueling

ICAo	–	International	Civil	Aviation	organization

ICG	–	Icelandic	Coast	Guard

IMo	–	International	Maritime	organization

IsPs	–	International	ship	and	Port	facility	security	[code]

jrCC	–	joint	rescue	Coordination	Center

LrIt–-	long-range	identification	and	tracking

nM	–	nautical	mile

nsr	–	northern	sea	route

PAMe	–	Protection	of	the	Arctic	Marine	environment	(Arctic	Council	working	group)

PPP	–	public-private	partnership

rCC	–	rescue	Coordination	Center

sAon	–	sustaining	Arctic	observing	network

sAr	–	search	and	rescue

sdI	–	spatial	data	Infrastructure

sdWG	–	sustainable	development	Working	Group	(Arctic	Council)

uAv	–	unmanned	aerial	vehicle

usCG	–	united	states	Coast	Guard



Arctic Transportation Infrastructure Workshop

eXecUTIve SUmmAry

the	Arctic	Council’s	sustainable	development	Working	Group	
approved	a	project	(co-led	by	the	united	states	and	Iceland)	
during	 the	 swedish	 Chairmanship	 to	 assess	 transportation	
infrastructure.	the	Arctic	Maritime	and	Aviation	transportation	
Infrastructure	Initiative	(AMAtII)	helps	decision-makers	eval-
uate	 northern	 infrastructure—ports,	 airports	 and	 response	
capability—by	 inventorying	maritime	and	aviation	assets	 in	
the	Arctic.

As	 part	 of	 this	 project,	 the	 Institute	 of	 the	north	hosted	 the	
Arctic	 transportation	 Infrastructure	 Workshop	 in	 reykjavik,	
Iceland,	 with	 the	 theme,	 “response	 Capacity	 and	 sustainable	
development	in	the	Arctic.”	the	theme	reacts	to	the	search	and	
rescue	agreement	undertaken	by	 the	Arctic	Council,	as	well	as	
recent	 efforts	 by	 its	 task	 force	 on	 Arctic	Marine	 oil	 Pollution	
Preparedness	and	response,	which	have	caused	a	re-examination	
of	response	capacity.	to	adequately	address	sustainable	growth	in	
light	of	increased	traffic	and	resource	development,	the	workshop	
looked	at	 the	 future.	What	 infrastructure	 is	 in	place	and	what	
is	needed?	After	these	initial	phases,	how	can	we	work	collab-
oratively	across	the	Arctic	to	employ	best	practices	and	leverage	
existing	and	future	assets	for	maximum	capacity?

Participants	included	policy	makers	and	government	officials,	
and	aviation	and	marine	subject	matter	experts	from	the	pri-
vate,	public,	independent	and	academic	sectors.	Arctic	experts	

met	in	both	plenary	and	work	sessions	to	discuss	infrastructure	
vis-à-vis	 response,	 technology	 and	 investment.	 Participants	
viewed	and	commented	on	the	Arctic	Maritime	and	Aviation	
Infrastructure	 database	 and	 web-based	 map,	 primary	 deliv-
erables	of	 this	project.	 In	addition,	 the	workshop	 crafted	a	
unique	opportunity	for	dialogue	between	technical	and	policy	
experts,	 resulting	 in	 a	 robust	 discussion	of	how	 transporta-
tion	 infrastructure	 is	a	critical	building	block	of	sustainable	
development.

discussion	 throughout	 was	 wide-ranging	 and	 informative,	
though	by	no	means	comprehensive.	the	proceedings	from	the	
workshop	illustrate	the	complexity	of	the	topic.	the	AMAtII	
database	had	always	been	envisioned	as	an	ongoing	project	
and	 participants	 confirmed	 the	 work	 to	 be	 done.	 Baseline	
data	serves	as	a	necessary	first	step	 in	 the	process	and	the	
product	is	a	visible,	tangible	expression	of	the	priority	placed	
on	 critical	 infrastructure	 in	 the	 north.	 Workshop	 attendees	
emphasized	this	as	well.

Much	 of	 the	 discussion	 focused	 on	 future	 increases	 and	
growth.	However,	it	is	important	to	recognize	the	urgent	need	
to	maintain	and	sustain	the	current	 infrastructure	that	sup-
ports	Arctic	communities	in	the	face	of	climate	change	factors	
like	permafrost	degradation.

A r C t I C 	 M A r I t I M e 	 A n d 	 Av I At Io n 	 t r A n s P o r tAt Io n 	 I n f r A s t r u C t u r e :  r e s P o n s e 	 C A PAC I t y 	 A n d 	 s us tA I n A B L e 	 d e v e L o P M e n t
8

IN
ST

IT
u

TE
 O

F 
Th

E 
N

OR
Th

GR
EE

N
lA

N
D 

AI
RP

OR
T 

Au
Th

OR
IT

y



A r C t I C 	 M A r I t I M e 	 A n d 	 Av I At Io n 	 t r A n s P o r tAt Io n 	 I n f r A s t r u C t u r e :  r e s P o n s e 	 C A PAC I t y 	 A n d 	 s us tA I n A B L e 	 d e v e L o P M e n t
9

Additional	 considerations	 for	 the	 future	 were	 discussed,	
including	common	international	standards	in	ice	expertise	for	
marine	navigators	and/or	pilots;	the	need	for	a	common	Arctic	
Coast	 Guard	 forum;	 the	 creation	 of	 an	 Arctic	 infrastructure	
bank;	 and	 the	 development	 of	 a	 funding	 instrument	 similar	
to	one	used	by	the	International	Civil	Aviation	organization.

PoLICy-reLevAnt	ConCLusIons	InCLude:	(not	in	priority	order)

m	 the	need	continues	for	meaningful	evaluation	of	response	
capacity—a	 tiered	 approach	 whereby	 Arctic	 nations	 are	
able	 to	 identify	primary,	 secondary	and	tertiary	 response	
assets.	Included	in	the	mix	should	be	consideration	of	pri-
vate	and/or	industry-owned	assets,	which	may	be	closer.

m	 Increasing	 attention	 should	 be	 paid	 to	 communications,	
workforce	development,	mapping/bathymetry,	and	naviga-
tional	aids.

m	 differences	in	systems,	geography,	and	scale	of	challenge	
make	evaluation	of	response	capacity	difficult—there	is	not	
a	one-size-fits-all	approach	to	infrastructure	development.

m	 Infrastructure	development	must	be	responsive	to	social,	
environmental	 and	 cultural	 impacts	 (both	 positive	 and	
negative)	as	a	core	element	of	sustainable	development.

m	 Creative	funding	strategies	(i.e.,	public-private	partnerships)	
for	 infrastructure	 cannot	 be	 ignored.	 Much	 of	 the	 critical	

infrastructure	throughout	the	north	is	under	the	same	influ-
ences	of	time,	climate	change	and	dwindling	resources.	

m	 Investments	 in	 infrastructure	 should	 be	 leveraged—an	
intermodal	approach	and	layering	of	resources	has	a	multi-
plier	effect	on	transportation	infrastructure	development

m	 sometimes	 there	 are	 simple	 solutions	 to	 problems	 that	
shared	 information	can	address;	 for	example,	the	 idea	of	
having	information	on	hand	for	the	Icelandic	Coast	Guard’s	
point-to-point	rotary	sAr	assets.

m	 Innovation	 can	originate	 in	 the	north,	where	 survival	 is	
often	determined	by	ingenuity.	the	Arctic	can	become	the	
testbed	for	new	technologies	and	approaches,	such	as	the	
use	of	uAv.

m	 Additional	review	of	loose	infrastructure	(located	outside	
the	Arctic)	and	mobile	assets	(vessels	that	move	within	the	
Arctic	as	well	as	outside)	is	warranted.

the	workshop	served	as	a	useful	platform	from	which	technical	
experts	within	and	between	(maritime	and	aviation)	sectors	
could	communicate,	share	and	add	value	to	best	practices—an	
opportunity	 that	 should	 be	 provided	 more	 regularly.	 At	 the	
same	time,	participants	were	clear	in	their	call	for	more	data	
collection	and	the	addition	of	important	layers	in	future	itera-
tions	of	the	AMAtII	database	and	map.
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OvERvIEW
to	assess	the	infrastructure	that	is	in	place	in	the	Arctic	and	
effectively	 evaluate	 the	 current	 capacity	 to	 support	 commu-
nity	 resupply	and	 resource	development	activities,	 as	well	 as	
respond	to	emergencies,	it	is	important	to	recognize	that	inter-
ests	go	beyond	Arctic	nations	to	include	many	others.	AMAtII	
data	must	be	represented	accurately	but	also	in	a	way	that	is	
meaningful	for	mariners	and	aviators,	government	officials	and	
private	sector	interests,	in	addition	to	community	administra-
tors	and	northern	peoples.	

AMAtII	provides	a	baseline	for	marine	and	aviation	infrastruc-
ture,	although	characterizing	the	capability	of	each	will	be	an	
ongoing	effort.	further	assessment	of	basic	information	may	be	
as	difficult	as	it	is	important	for	Arctic	operations.	for	example:

m	 With	 regard	 to	 search	 and	 rescue	 operations,	 there	 is	 a	
clear	 need	 to	 know	where	 and	what	 kind	 of	 fuel	 exists.	
the	current	system	reflects	a	reluctance	to	share	this	kind	
of	information,	which	may	be	the	result	of	a	competitive	
business	environment,	security	concerns,	or	 fears	around	
security	of	supply.

m	 the	majority	of	Arctic	nations	have	 fuel	 caches	 for	 emer-
gency	 response;	 however,	 the	 resource	 may	 be	 owned	 by	
different	entities	(private	sector,	Coast	Guard,	etc.)	and	may	
include	different	and	sometimes	inappropriate	fuel	types.

m	 response	 capacity	 is	both	weather-	 and	distance-depen-
dent.	 distance	 to	 respond	 depends	 on	 the	 scale	 of	 the	
response	area,	which	varies	widely	between	Arctic	nations.	

m	 response	 capacity	 is	 very	 difficult	 to	 quantify	 and	 may	
benefit	 from	 evaluating	 reasonable	 time	 to	 respond	 rela-
tive	to	effectiveness	of	 response.	factors	 include:	1)	time	
to	respond	and/or	launch	an	asset;	2)	cost	to	respond;	3)	
communication/coordination	abilities;	4)	agility/execution.	

m	 some	nations	have	a	risk	calculation	for	oil	spill	response	
to	evaluate	activity/usage,	which	might	be	a	useful	tool	in	
the	future.

m	 A	 crucial	 step	 to	 ensuring	 effective	 response	 is	 training	
and	equipping	first	responders—human	resources	are	part	
of	the	critical	infrastructure.

m	 While	military	 security	 is	 not	within	 the	 purview	 of	 the	
Arctic	Council,	it	certainly	affects	and	drives	Arctic	traffic	
and	infrastructure	needs.	Also,	it	is	worthy	to	note	that	in	
the	Arctic	many	facilities	that	were	former	military	facili-
ties	are	now	public	infrastructure.

the	 AMAtII	 database	 is	 a	 good	 demonstration	 of	 what	 the	
Arctic	Council	is	capable	of	doing	both	in	terms	of	amassing	
and	vetting	data	but	also	in	making	that	information	publicly	
available.		It	can	serve	as	a	valuable	access	point	for	reviewing	
current	infrastructure	and	evaluating	response	into	the	future.	
for	it	to	be	a	lasting	resource	there	must	be	a	framework	for	
updating	and	providing	feedback	through	a	validation	cycle.		
future	iterations	of	the	project	and/or	community	sourcing	of	
information	are	options	worth	considering.

Communication	 with	 and	 between	 mapping	 agencies	 and	
efforts	can	help	in	resolving	long-term	challenges.	especially	
important	is	the	need	to	connect	mapping	agencies	to	users.	
Government	 can	 help	 to	 build	 a	 model	 for	 cooperation	 in	
which	industry	may	then	voluntarily	participate,	the	AMAtII	
database	as	one	example.	

Layering	of	data	can	help	to	address	some	of	these	challenges,	
as	well	as	make	the	information	presented	more	meaningful.	
for	instance,

m	 there	 is	 established	 agreement	 on	 the	 classification	 of	
international	airports,	on	which	Arctic	nations	could	build	
to	better	reflect	local/regional	airports,	based	on	such	fac-
tors	as	length	of	runway	and	refueling	capability.

m	 the	 International	 Maritime	 organization	 (IMo)	 sets	 the	
standards	for	international	ports	based	on	security,	through	
the	 International	 ship	 and	 Port	 facility	 security	 (IsPs)	
Code.	 reviewing	 this	 for	 Arctic	 use	 might	 resolve	 some	
of	the	issues	related	to	classification	without	prioritizing	
between	locales,	providing	users	a	clearer	understanding	of	
capacity	level.

m	 Arctic	 aviation	 might	 potentially	 include	 the	 concept	 of	
airspace	that	is	served	by	providers	and	regions,	not	just	
airports	and	land	mass.

Better	understanding	of	trends	and	drivers	results	in	a	clearer	
understanding	of	what	information	is	needed	to	assess	infra-
structure	 development.	 the	 most	 robust	 database	 requires	
wide-ranging	 information.	 for	 example,	 climate	 change	 will	
severely	 degrade	 permafrost	 on	which	many	 runways	 in	 the	
Arctic	are	built.	the	AMAtII	database	includes	a	layer	to	dem-
onstrate	permafrost	extent	in	the	north.

1] cUrreNT INfrASTrUcTUre AND reSPONSe
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While	the	private	sector	is	characterized	by	competition,	it	is	
also	possible	that	increased	resource	and	economic	develop-
ment	may	drive	industry	to	share	information.	Public-private	
partnership	 in	data	creation	and	collection	 is	a	new	oppor-
tunity	 for	 the	Arctic	Council	 to	 leverage	 in	order	 to	benefit	
future	iterations	of	the	AMAtII	database.	so	that	private	air	
and	marine	infrastructure	might	be	included.

AvIAtIon
In	 the	 aviation	 sector,	 the	 focus	 is	 on	 emergency	 response	
infrastructure,	followed	by	resupply	and	resource	development	
activities,	in	order	of	priority.	the	database	can	be	considered	
an	“on-ramp”	to	evaluating	response,	beginning	with	informa-
tion	about	current	infrastructure	now	and	additional	resources	
added	 later.	 However,	 there	 must	 be	 a	 system	 for	 regularly	
updating	 data	 and	 phasing	 data	 collection	 to	 continue	 to	
build	on	 lessons	 learned.	for	 instance,	the	current	database	
includes	tools	that	would	be	helpful	for	rescue	Coordination	
Centers	(rCCs).	

to	gain	a	more	comprehensive	understanding	of	multinational	
assets,	 a	 list	 of	 resources	 available	 in	 each	 area	 should	 be	
shared	among	nations.	future	iterations	could	link	the	data-
base	to	standing	plans	to	support	a	coalition	operation	with	
emergency	plans,	sAr	exercises,	and	review	of	lessons	learned.	
Additionally,	weather	cameras	allow	for	evaluation	of	weather	
patterns	to	determine	routes.	With	the	increasing	use	of	local	
web	cameras,	it	would	be	useful	to	link	the	database	to	a	list	
of	cameras	publicly	available	in	each	nation.

Information	needed	for	fixed	wing	operations	is	much	differ-
ent	than	that	required	for	rotary;	i.e.,	helicopters.	rotary	craft	
operators	need	the	locations	of	fuel	depots	while	fixed	wing	
operators	 need	 runway	 information	 and	 fuel	 locations.	 for	
example,	the	fuel	depots	on	the	east	coast	of	Greenland	are	
crucial	for	rescue	helicopters	in	order	to	determine	their	flight	
path	but	because	private	owners	maintain	the	fuel	caches,	it	is	
often	unknown	whether	there	is	fuel	available.	Adding	a	layer	
of	data	to	AMAtII	that	includes	Helicopter	In-flight	refueling	
(HIfr)	information	would	indicate	the	location	and	point	of	
contact	 for	 these	 caches	 and	 make	 a	 significant	 difference	
in	 response	 time.	 In	 Alaska,	 the	 u.s.	 Coast	 Guard	 depends	
on	operators	to	verify	similar	information	in	smaller	commu-
nities.	therefore,	shared	knowledge	of	existing	 fuel	supplies	
is	 important	 to	effectively	evaluate	 the	current	capacity	 for	
response.

MArItIMe	
to	a	 large	 extent,	mariners	must	bring	 resources	with	 them	
in	order	to	adequately	respond	and	to	be	prepared.	there	is	
a	 requirement	 for	european	nations	 to	 identify	ports	of	 ref-
uge,	 which	 may	 need	 to	 be	 further	 defined	 for	 widespread	
circumpolar	 use.	 for	much	of	 the	Arctic,	 the	 term	port	 is	 a	
misnomer—a	more	accurate	description	would	refer	to	many	
of	these	as	communities	with	minimal	marine	assets.

See table on following page.
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Alaska (united States)
drivers	identified	included	offshore	oil	and	gas	leasing	and	development;	northern	mineral	deposits;	and	rural	community	resupply	via	summer	barge	service.

Key	assets	identified	included	the	u.s.	Coast	Guard	station	in	Kodiak;	jayhawk	helicopters	based	in	Barrow	during	the	summer;	north	slope	Borough	
(municipal)	search	and	rescue;	red	dog	Mine	and	the	deLong	Mountain	transportation	system;	Port	of	Anchorage	(85%	of	goods	coming	into	the	state	
pass	through	the	port);	valdez	oil	terminal;	marine	infrastructure	at	nome,	Kotzebue,	Port	Clarence;	and	dutch	Harbor—surface	assets	for	the	Coast	Guard	
and	a	staging	area	for	shell.

Canada
drivers	identified	include	exports	leaving	Churchill	and	deception	Bay	and	an	increase	in	small	cruise	ship	travel.	other	drivers	include	both	federal	and	pro-
vincial	emphases	on	northern	economic	development	and	scientific	research;	and	the	emergence	of	large/private	multinational	development	enterprises,	as	
well	as	a	transfer	of	wealth	to	indigenous	groups	through	treaty	resolution.	An	example	of	this	is	the	Mary	river	project	on	Baffin	Island,	recently	approved	
by	the	nunavut	Impact	review	Board.	All	communities	have	annual	cargo	delivery.

Key	assets	identified	include	infrastructure	at	Churchill	(Manitoba)	and	Iqaluit	(nunavut);	outside	of	Churchill	the	majority	of	communities	have	very	limited	
to	no	“port”	infrastructure	in	the	traditional	sense.	Additional	assets	include	the	secondary	infrastructure	of	tuktoyaktuk	in	northwest	territories	(shel-
tered	but	draft	limited	to	6	meters),	Kugluktuk	in	nunavut;	cross-border	support	in	nuuk	(Greenland)	and	dutch	Harbor	(Alaska/u.s.);	seasonal	icebreakers	
(5)	support,	available	within	2-3	day	arrival	time;	and	air	resources	are	based	in	Comox	(British	Columbia),	trenton	(ontario),	Halifax	(nova	scotia),	and	
edmonton	(Alberta).

Faroe Islands
the	faroe	Islands	are	supported	by	one	main	port	and	airport.

Finland
drivers	identified	include	exports	of	wood,	metal,	iron	and	two	refineries;	and	increasing	oil	traffic	to	the	russian	federation	in	the	Gulf	of	finland.	
Potential	exists	to	build	rail	connections	from	mines	to	Arctic	ports	in	norway.

Key	assets	are	located	in	Helsinki	and	Porvoo,	where	there	is	sAr	staging.		of	the	60	ports	located	in	finland,	only	23	are	open	year-round.

Greenland (Denmark):
drivers	identified	include	an	increasing	but	small	amount	of	tourism;	offshore	oil	and	gas	exploration;	mining	in	the	south;	and	development	of	a	new	
mine	outside	nuuk.	All	traffic	is	via	ship	yet	there	are	very	few	assets	along	the	eastern	coast.

Key	assets	identified	include	Kangerlussuaq	as	a	main	source	of	air	traffic;	small	communities	each	with	an	airport	and	harbor	(for	the	fishing	industry);	
biggest	harbors	in	Ilulissat	and	nuuk;	thule	and	narsarsuaq	have	big	airfields;	and	helicopters	operate	from	inspection	vessels.	

Iceland
drivers	identified	include	maritime	travel	that	is	possible	all	year	long	(ice-free	coast);	energy	intensive	industry	imports	raw	materials	and	exports	manu-
factured	goods	(reykjavik	as	major	cargo	hub);	ferry	runs	year-round,	with	500	passengers	weekly	from	denmark	and	faroe	Islands;	and	reykjavik	has	100	
vessel	calls	in	the	summer.

Key	assets	identified	include	connected	road	system;	Akureyri	has	a	fuel	port;	reykjavik	sAr;	offshore	support	vessels	are	based	in	reykjavik,	but	are	
placed	around	the	country;	Ísafjörður	and	Akureyri	have	important	airfields;	small	communities	along	the	coast	have	volunteer	rescue	teams;	the	joint	
rescue	Coordination	Center	(jrCC)	is	both	a	maritime	center	and	sAr	center,	with	assistance	provided	by	mariners.

Norway
drivers	identified	include	cruise	ship	transits	south	to	north;	LnG	export	out	of	Hammerfest;	Barents	sea	fisheries;	narvik	for	export	of	hard	minerals—iron	
ore	from	Kiruna,	sweden;	and	oil	and	gas	exploration/production.

Key	assets	identified	include	world	class	infrastructure	along	the	norwegian	Arctic	coast;	ports	of	Kirkenes,	Bodø	and	tromsø;	infrastructure	at	svalbard	-	
Longyearbyen;	norwegian	Coast	Guard	icebreaker	and	offshore	patrol	vessel	KV Svalbard;	the	marine	operations	for	fisheries,	oil	and	gas,	cruise	ships	and	
container	traffic	are	extensive	along	the	northern	norwegian	coast.

Russia
drivers	identified	include	50%	growth	in	northern	sea	route	(nsr)	traffic	and	domestic	cargo	traffic	(food,	fuel	and	minerals).		Arctic	transportation	is	
more	prevalent	along	the	nsr	than	the	northwest	Passage.

Key	assets	identified	include	the	Murmansk	rescue	Coordination	Center;	the	Arkhangelsk	subsection;	ports	of	tiksi	and	dikson;	development	of	rescue	centers.

Sweden
drivers	identified	include	export	and	tourism	traffic,	and	winter	ice	(january	to	May).

Key	assets	identified	include	response,	including	four	big	icebreakers,	based	out	of	Luleå,	and	use	of	finnish	icebreakers;	i.e.,	a	common	fleet.

soMe	Key	drIvers	of	ArCtIC	MArItIMe	InfrAstruCture	And	Current	Assets
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OvERvIEW
Many	factors,	including	tourism	and	fishing,	should	be	includ-
ed	 when	 considering	 future	 activity	 in	 the	 Arctic,	 but	 the	
main	driver	 continues	 to	be	 resource	development.	Because	
of	 these	 trends,	 nations	 throughout	 the	 Arctic	 are	 focused	
on	the	ability	to	respond	to	search	and	rescue	scenarios	and	
environmental	incidents.	By	understanding	the	infrastructure	
currently	 in	 place	 and	 the	 existing	 intermodal	 support	 net-
works,	 it	 is	 possible	 to	 approach	 increasing	 activity	 in	 the	
north	from	a	transportation	systems	perspective.	

It	is	important	to	keep	in	mind	that	any	growth	of	response	
capacity	will	be	constrained	by	limits	of	the	operational	sea-
sons	and	framed	by	local	and	regional	input	—	scaling	up	must	
be	conscious	of	these	fence	posts.	Additionally,	the	effects	of	
climate	 change	on	 infrastructure	will	not	only	 continue	but	
increase;	 permafrost	 changes	 are	 of	 primary	 concern	 with	
regard	 to	 infrastructure	 development.	 future	 projects	might	
review	cost/benefit	analyses	of	leveraging	between	modes	of	
transportation.

AvIAtIon	
Within	aviation,	main	trends	include	satellite	communication,	
fleet	management	and	community	support.	the	next	generation	
of	technology	needs	to	be	standardized	and	shared—includ-
ing	Automatic	dependent	surveillance-Broadcast	(Ads-B),	air	
traffic	service	(Ats)	facilities	and	surveillance	coverage.	fleet	
monitoring	and	tracking	is	of	utmost	importance,	aided	by	the	
increased	use	of	ground-based	transceivers	(GBts).	

Currently,	 however,	 satellite	 navigation	 and	 communications	
are	difficult	north	of	70°.	the	recent	announcement	of	Aireon	
LLC,	a	joint	venture	between	nAv	CAnAdA	and	Iridium	for	the	
provision	of	pole-to-pole	satellites	with	global	air	traffic	sur-
veillance	capability	set	to	launch	in	the	next	five	years,	should	
help	alleviate	this	difficulty.	the	creation	of	and	adherence	to	
certain	standards	in	the	Arctic	could	assist	in	developing	har-
monization	and	cooperation	between	nations.	standardization	
would	 also	 provide	 an	 opportunity	 to	 address	 the	 economics	
of	infrastructure	development,	resulting	in	economies	of	scale.

It	is	clear	that	there	is	increasing	traffic	in	the	Arctic	attrib-
uted	primarily	 to	 civilian	 travel/cruises	 and	development	of	
natural	 resources.	 Cargo	 traffic	 between	 north	 America	 and	
Asia	 has	 expanded	 recently.	Mining	 exploration	 and	 survey-
ing,	as	well	as	oil	and	gas	development	continues	across	the	

Arctic.	rising	investment	in	exploration	and	industry	in	loca-
tions	such	as	Greenland	also	adds	to	the	number	of	ships	and	
helicopters.	

there	is	a	general	expansion	of	scientific	activity	to	study	the	
changing	climate,	habitat	and	impacts,	as	well	as	permafrost,	
sea	ice,	weather	patterns	and	erosion.	Aerial	surveillance	aids,	
including	through	the	use	of	uAvs,	in	the	monitoring	of	envi-
ronmental	concerns.	of	particular	interest	is	the	protection	of	
traditional	hunting	grounds	and	other	areas	of	significance	to	
indigenous	populations.	

new	 fuel	 types	are	 responding	 to	changes	 in	 fuel	 standards	
that	 aim	 to	 reduce	 environmental	 impact.	other	 techniques	
are	also	being	used	to	mitigate	impacts;	for	example,	Ads-B	
separation	standards	have	changed	to	increase	fuel	efficiency	
and	reduce	environmental	impact.

With	 increased	 traffic	comes	a	need	 for	more	 facilities	 such	
as	lodging,	medical	assistance	and	fuel,	as	well	as	increased	
investment	 in	airports	and	 related	services	 to	accommodate	
steadily	growing	numbers	of	tourists.	expanded	tourism	also	
suggests	 a	 need	 for	 more	 frequent	 and	 better-coordinated	
intermodal	 connections,	 such	 as	 flights	 to	 link	 cruise	 ship	
passengers	 to	 ships.	 	 In	 general,	 the	 increasing	 number	 of	
flights	leads	to	increased	fuel	requirements	(importation	and	
storage).	the	environmental	impacts	of	the	additional	infra-
structure	and	development	must	also	be	considered.

even	with	infrastructure	in	place,	doubling	traffic	may	corre-
spond	to	an	increased	risk	of	incidents.	A	growth	in	air	traffic	
service	and	a	need	for	accurate	information	(such	as	weather	
information)	may	increase	the	need	for	air	traffic	control,	as	
well	as	trained	air	traffic/information	specialists	and	mechan-
ics—a	top	to	bottom	increase	in	workforce.	Additional	traffic	
might	 necessitate	 remote	 access	 to	 air	 information	 or	 aug-
mented	 surveillance.	Although	new	 technologies	 can	 reduce	
separation	 to	 accommodate	more	flights,	 information	 needs	
may	increase	more	randomly	rather	than	in	the	linear	fashion	
of	 legacy	 systems	 like	 radar.	Because	 the	 season	 is	 shorter,	
construction	cannot	 react	 as	quickly	 to	 changes,	 leading	 to	
a	need	for	the	longer	window	provided	by	full	systems	inte-
grated	planning.

responsibility	for	rescue	coordination	is	not	the	same	as	the	
responsibility	for	providing	assets,	however.	there	is	potential	

2] cUrreNT AND fUTUre AcTIvITy
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for	memoranda	of	agreement	between	nations	to	share	assets	
and	build	a	common	approach	for	the	Arctic.	Increased	coor-
dination	of	responsibilities	would	aid	in	the	efficient	handling	
of	an	event.	

Mandatory	 reporting	 in	 the	 Arctic	 would	 be	 beneficial,	 as	
would	 harmonization	 of	 technology	 between	 aviation	 posi-
tioning	and	marine	positioning,	 such	as	polar	 standards	 for	
equipment,	process	and	procedures.	Possible	mandatory	infra-
structure	needed	for	potential	emergency	landing	sites	should	
be	 considered;	 investing	 minimally	 for	 diversion	 capability	
could	prove	invaluable	in	triage	should	accidents	or	incursions	
close	runways.	With	increased	activity	comes	greater	risk;	the	
possibility	 of	 incident	 should	 be	 a	 consideration	 in	 driving	
infrastructure	investment	decisions.

Climate	 change	 must	 also	 be	 considered	 when	 addressing	
future	aviation	infrastructure.	there	is	evidence	of	permafrost	
degradation	 on	 runway	 surfaces.	 It	 is	 vital	 in	 the	Arctic	 to	
develop	or	adapt;	new	technology	for	construction	and	main-
tenance	should	be	considered.	Changing	weather	patterns	have	
already	 changed	 operating	models,	 including	 snow	 removal,	
flight	crew	training,	fleet	maintenance	and	deployment—all	
which	can	lead	to	increased	costs.	for	example,	reykjavik	is	
experiencing	less	snow	and	more	ice,	which	requires	a	change	
in	the	infrastructure	needed	at	the	airport	to	handle	runway	
maintenance.	Additionally,	a	changing	climate	may	result	 in	
changes	in	bird	migration	patterns	that	can	impact	aviation;	
rising	sea	levels	will	affect	coastal	airports.

MArItIMe
Most	shipping	activity	in	the	Arctic	continues	to	be	destina-
tional,	 including	 an	 increased	 interest	 in	 transshipment	 via	
the	northern	sea	route	due	to	shorter	transit	times	compared	
to	routes	using	the	suez	Canal.	resource	development	is	the	
main	driver	of	increased	Arctic	maritime	traffic	today	and	for	
the	decades	ahead,	and	continued	success	in	the	development	
of	 oil	 and	 gas	 would	 further	 increase	 the	 level	 of	 activity.	
oil	exploration	is	taking	place	offshore;	gas	exploration	both	
onshore	and	offshore.	Involvement	of	non-Arctic	nations	and	
a	growing	interest	in	Arctic	resources	should	also	be	noted.	

Growing	 interest	 in	 the	 Arctic	 as	 a	 tourist	 destination—	
including	increased	cruise	ship	traffic	and	adventure	tourism	
via	private	yachts—has	been	identified	by	response	agencies	
as	a	search	and	rescue	concern.	other	trends	that	merit	exami-
nation	 include	 port	 ownership,	 privatization	 and	 sharing	 of	
rescue	assets,	and	migrating	fish	stocks.	Maritime	operating	
conditions	in	the	Arctic	are	among	the	most	extreme	in	the	

world,	and	climate	change	will	 continue	 to	 impact	weather,	
tide	and	ice	conditions.

new	 IMo	 emission	 standards	 put	 in	 place	 both	 in	 emission	
control	areas	(eCAs)	by	2015	and	globally	by	2020	will	affect	
shipping	 routes,	 technology	 and	 infrastructure.	 the	 energy	
efficiency	design	Index	(eedI)	was	made	mandatory	for	new	
ships	and	may	result	in	a	less	powerful	vessel.	these	efforts	
may	 signal	a	move	 toward	 regulatory	 standardization	across	
the	Arctic	as	well	as	growth	in	cooperation	between	countries;	
cooperation	that	is	both	stronger	and	more	practical	than	in	
the	past.	Additionally,	increased	research	activities—such	as	
mapping—reflect	the	unfortunate	lack	of	baseline	information	
in	most	Arctic	research.

With	improved	technology	such	as	better	remote	sensing,	as	
well	as	uAvs	and	autonomous	underwater	vehicles	(Auvs),	ship-
ping	has	the	potential	to	be	more	scrutinized.	unfortunately	
there	 is	 a	 corresponding	decrease	 in	 experience	 and	human	
knowledge	available.	training	and	expertise	in	the	pilothouse/
ice	navigation	skills	are	critical	to	future	arctic	marine	opera-
tions.	future	activity	in	the	Arctic	should	consider—and	place	
a	 priority	 upon—an	 experienced,	 knowledgeable	 workforce.	
Currently	there	are	no	common	international	standards	in	ice	
expertise	for	navigators	or	pilots.

Arctic	 strategies	 and	an	 interface	 for	 connectivity	 exist—in	
the	form	of	the	Council	and	of	such	tools	as	the	sustaining	
Arctic	observing	network	(sAon)—and	continue	to	be	lever-
aged	for	mutual	benefit.	overall,	there	seems	to	be	a	cultural	
shift	toward	better	planning.	

risk	assessment	is	part	of	the	safety	management	system	cur-
rently	in	place	in	Arctic	nations.	Likelihood	and	impact	can	be	
used	to	determine	system	risk;	maturity	of	activity	or	technol-
ogy	establishes	who	is	responsible	for	risk.	resources	required	
to	respond	are	not	terribly	different	between	types	of	scenarios.	
Location	and	marshaling	resources	depends	on	collaboration	
and	pre-planning	to	respond	effectively.	surveillance,	staging	
and	collaboration	are	all	keys	to	efficient	response.	

the	Arctic	is	fairly	well	monitored	in	some	areas.	In	Iceland,	
for	example,	it	began	in	the	1960s	with	a	300	nautical	mile	
(nM)	radius	of	long-range	identification	and	tracking	(LrIt),	
with	vessels	required	to	carry	Automatic	Identification	system	
(AIs)	 or	 emit	 an	 hourly	 message.	 reporting	 in	 Canada	 is	
mandatory	for	all	vessels	of	300	gross	tonnage	or	more,	and	
vessels	 carrying	 pollutants	 or	 dangerous	 goods.	 In	 sweden,	
the	 Baltic	 is	 covered.	 finland	 has	 a	 comprehensive	 service	
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and	camera	network	as	well	as	mandatory	cargo	reporting	in	
the	Gulf	of	finland.	norway	also	has	a	comprehensive	system	
with	advanced	monitoring,	but	svalbard	is	beyond	norwegian	
coverage.

the	u.s.	and	Canadian	Coast	Guards	have	focused	on	ships	to	
maintain	 Arctic	 security.	 for	 instance,	 the	 usCG	 has	 estab-
lished	 a	 mobile	 command	 center	 and	 seasonal	 presence	 in	
Barrow,	Alaska.	It	was	suggested	that	better	synergy	and	coor-
dination	might	be	possible	through	something	like	an	Arctic	
Coast	 Guard	 forum,	 under	 or	 outside	 of	 the	 Arctic	 Council,	
depending	on	the	preference	of	Arctic	states.

new	and	potential	activity	in	each	of	the	eight	Arctic	nations	
includes:	feasibility	study	conducted	on	an	Arctic	deep-draft	
port	 (Alaska/u.s.);	 indigenous	 training/workforce	 develop-
ment	 (Alaska/u.s.	 and	 Canada);	 new	 or	 developing	 Arctic	
policy/strategy	(Alaska/u.s.,	finland,	sweden,	Iceland);	off-
shore	development	(Greenland/denmark,	Alaska/u.s.,	Iceland,	
norway,	russia);	and	opening	to	international	traffic/nsr	Law	
(russia).
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OvERvIEW
the	economics	of	resource	development	suggest	an	intermodal	
approach	to	infrastructure	investment,	with	connectivity	and	
the	ability	to	export	resources	as	well	as	to	support	operations.	
However,	this	approach	must	incorporate	positive	impacts	to	
community	 development	 and	 sensitivity	 toward	 maintain-
ing	cultural	traditions	(managing	growth	for	preservation	as	
well	as	increased	connectivity	to	allow	access	to	resources).	
In	 finland,	 for	 example,	 governance	 of	 transportation	 once	
separated	systems.	recently,	a	more	comprehensive	approach	
has	been	taken	to	examine	the	entire	chain	of	transportation	
infrastructure	to	assess	economic	costs	and	value.

Infrastructure	development	may	need	to	be	clarified	in	terms	of	
operational	versus	aspirational	in	order	to	encompass	critical	
infrastructure	needs	 for	current	systems,	planned	 infrastruc-
ture	to	support	future	needs,	and	growth	scenarios	sensitive	
to	feedback	from	local	communities.

one	suggestion	for	cross-border	economic	development	was	the	
formation	of	an	Arctic	infrastructure	bank,	of	which	there	are	
myriad	regional/geographic	examples	currently	in	the	interna-
tional	sphere.	sustainable	development	from	this	perspective	
might	 rest	 on	 the	 long-term	 returns	 of	 those	 investments.	
However,	it	is	important	to	differentiate	between	the	financial	
decisions	made	by	an	infrastructure	bank	and	the	policies	of	a	
government.	Generally,	there	must	be	agreement	on	the	roles	
of	participants	and	the	establishment	of	shared	aims.	

A	 follow-on	 to	 this	 idea	was	 an	 Arctic	 economic	 zone	 that	
might	feature	an	Arctic	bank	or	Arctic	investment	corporation,	
where	combined	 funding	 streams/interests	 create	a	 “special	
economic	 Zone.”	 something	 like	 this	 could	 provide	 useful	
cross-border	incentives	for	Arctic	Council	nations,	though	cer-
tainly	 not	 applicable	 for	 every	 situation.	 the	 northern	 sea	
route,	 for	 instance,	may	not	 look	 for	 international	 invest-
ments.	However,	the	global	commodities	market	and	global	
financial	mechanisms	should	not	be	underestimated	in	their	
ability	 to	 influence	 decision-making—positively	 or	 nega-
tively—on	investment	choices.

AvIAtIon
While	there	are	differences	across	the	Arctic,	the	primary	ques-
tion—how	 to	 fund	 aviation	 systems	 in	 the	 Arctic—may	 be	
answered	by	exploring	similarities	between	northern	european	
systems.	the	hub-and-spoke	model	helps	to	consolidate	areas	
so	that	regions	can	make	systems	choices.	the	largest	airports	
in	each	country	act	as	an	anchor	for	the	rest	of	the	system,	
often	 subsidizing	 smaller	 airport	 operations.	 Infrastructure	
development,	 air	 navigation	 use	 and	 charge	 processes	 vary	
greatly	by	country,	impacting	private	sector	decision-making.	
using	a	 systems	approach	 combined	with	a	 social	 compact,	
the	bulk	of	revenue	comes	through	larger	airports.	

this	 differs	 from	 non-european	 Arctic	 nations.	 In	 the	 u.s.,	
federal	government	grants	allow	for	airport	development;	 in	
northern	Canada,	it	is	largely	the	territorial	governments	who	
fund	airports,	with	some	federal	support	for	capital	projects;	
and	in	russia,	airports/heliports	are	operated	by	the	federal	
government.	

Airport	 infrastructure	 is	 already	 increasing	 in	 response	 to	
resource	 development	 in	 much	 of	 the	 Arctic.	 the	 balance	
struck	between	private	and	public	sector	infrastructure	invest-
ment	continues	to	be	a	thorny	challenge.	new	infrastructure	
may	be	hampered	by	a	lack	of	public	sector	funding,	requiring	
support	from	the	private	sector	in	collaboration	with	commu-
nities,	and	thereby	tying	resource	development	and	community	
development	 together.	 With	 this	 in	 mind,	 there	 should	 be	
coordination	between	local,	sub-national	and	federal	govern-
ments,	as	well	as	private	entities	interested	in	development.	

International	 agreements—for	 example,	 through	 the	
International	Civil	Aviation	organization	(ICAo)—are	in	place	
for	operation	and	funding	of	air	navigation	services	across	bor-
ders.		Although	not	yet	extended	to	airport	facilities,	perhaps	a	
special	case	might	be	made	for	Arctic	infrastructure:	each	pas-
senger	who	crosses	the	north	Atlantic	might	pay	a	special	fee	
to	the	fund.	A	similar	ICAo	instrument	has	the	potential	to	be	
created	for	polar	regions	to	fund	sAr	and	emergency	response	
assets.		Without	this	type	of	cost-sharing,	the	up-front	capital	
costs	of	establishing	infrastructure	are	prohibitive.	

3] INfrASTrUcTUre AND INveSTmeNT

See table on following page.
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Alaska (united States)
the	federal	Aviation	Administration	(fAA)	administers	the	Airport	Improvement	Program	(AIP)	funding—federal	dollars	from	a	trust	fund	acquired	from	
surcharges	on	every	airline	passenger	in	the	united	states.	Alaska	receives	$200	million	per	year	(for	10	years)	but	the	grant	program	reflects	federal	
priorities:	rural	airports	(most	communities	are	only	accessible	by	air),	safety	projects	for	certificated	airports	(jet	service),	rehabilitation	programs	(pave-
ment),	and	to	big	international	airports	for	recapitalization.	future	trends	indicate	that	federal	funding	is	shrinking	steadily.	In	an	era	of	diminishing	
federal	budgets	for	many	nations,	how	to	prioritize	projects	receives	increased	importance.	In	Alaska,	for	example,	a	bottom-up	approach	causes	airports	
to	compete	for	what	is	needed.	Here,	a	strategic	approach	to	building	infrastructure	would	have	a	lot	of	benefit.

Canada
With	a	limited	road	system,	much	of	northern	Canada	is	only	accessible	by	air,	including	all	of	nunavut’s	25	communities.	Airports	in	northern	Canada	are	
owned	and	operated	by	provincial	or	territorial	governments.	As	part	of	the	devolution	of	smaller	airports	to	local	authorities	and	the	territorial	govern-
ments,	the	federal	government	created	an	Airports	Capital	Assistance	Program	(ACAP)	to	help	with	essential,	safety-related	infrastructure	projects.	federal	
ACAP	funding	is	available	to	airports	that	offer	year-round	regularly	scheduled	commercial	passenger	service	and	have	at	least	1,000	year-round	regularly	
scheduled	commercial	passengers.	In	the	case	of	the	three	territories	(yukon,	northwest	territories	and	nunavut)	transport	Canada	transferred	the	airports	
with	long-term	funding	agreements.	nAv	CAnAdA	is	responsible	for	providing	Air	navigation	services	(aircraft	flight	management),	while	airports	provide	
airside/groundside	infrastructure.	

Finland
Helsinki	is	the	main	revenue	airport;	others	are	subsidized.

Greenland (Denmark)
As	there	are	no	roads,	Greenland	is	solely	dependent	on	air	travel.	only	two	airports	are	self-sufficiently	funded.	the	Greenland	Airport	Authority	(GAA)	is	
home-rule	owned,	backstopped	by	the	Government	of	denmark.	ownership	has	been	shifting	in	recent	years,	pushing	the	economic	burden	on	GAA,	includ-
ing	responsibility	for	a	number	of	remote	airports.	there	is	a	moral	obligation	to	maintain	even	those	airports	that	are	not	self-sufficient.

Iceland
Iceland	follows	a	european	system	regarding	airport	infrastructure	and	flight	operations	of	airlines.	In	remote	areas,	certification	is	necessary	for	both	
infrastructure	and	operations.	Public	service	obligation’s	purpose	is	to	provide	air	transportation	to	remote	areas	and	to	ensure	the	socio-economic	ben-
efits.	In	Iceland,	every	three	years	new	contracts	for	service	to	remote	locations	go	to	the	lowest	bidder.	Infrastructure	is	handled	separately,	with	public	
tenders	for	each	project.	Aviation	provides	9,200	jobs	in	Iceland;	2.5	million	passengers	travel	through	Iceland’s	international	airports—indicators	of	the	
importance	of	the	aviation	cluster.	domestic	airports	are	partially	funded	through	user	fees,	supplemented	by	the	government.

Norway
Avinor	As	(a	state-owned,	limited	company)	owns	nearly	all	the	airports	in	the	country,	with	nearly	half	funded	by	user	fees;	the	others	receive	fund-
ing	from	commercial	ventures,	such	as	parking	and	duty-free	shopping	at	airports.	only	five	of	46	airports	have	positive	revenue,	and	they	pay	for	all	the	
rest.	Avinor	pays	a	dividend	but	receives	no	funding	from	the	owner.	Avinor	has	a	contract	with	each	airport	until	2015;	then	there	will	be	a	performance	
review	of	the	largest	to	determine	risk-sharing.	norway	also	has	a	social	responsibility	like	Iceland—a	duty	to	keep	airports	running	despite	unprofitabil-
ity.	the	goal	is	to	cut	costs	as	much	as	possible,	yet	any	expansion	must	be	financed	wholly	by	Avinor.

Russia
the	government	is	reviewing	airport	infrastructure	and	support.	Most	general	aviation	airports	for	fixed	wing	aircraft	became	helipads	without	govern-
ment	subsidization;	i.e.,	the	airports	were	purchased	by	private	companies	for	helicopters.	the	federal	government	subsidizes	state-owned	companies	
and	works	to	find	economical	ways	to	manage	airports.	As	one	example	of	private	enterprise,	vertical-t	Air	Company	is	working	with	Alaska	operator	ryan	
Air	to	bridge	the	gaps	between	Chukotka,	Kamchatka	and	Alaska	with	smaller	aircraft.	In	addition,	yakutia	Airlines	provides	weekly	seasonal	service	from	
Anchorage,	Alaska	to	the	Kamchatka	Peninsula.

Sweden
the	critical	airports	are	owned	by	a	state-owned	company.	similar	to	norway	in	funding,	the	aviation	systems	are	owned	by	a	different	entity.	there	are	no	
governmental	subsidies;	in	fact,	airports	must	pay	returns	to	the	government.

WHere	does	tHe	Money	CoMe	froM	to	fund	AvIAtIon	InfrAstruCture?		
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In	general,	aviation	infrastructure	in	the	Arctic	is	funded	differently	
than	air	traffic	services.	funding	is	decreasing	overall,	yet	the	need	
for	infrastructure	is	increasing.	Possible	solutions	include:

m	 Companies	coming	in	from	outside	can	provide	key	assis-
tance,	giving	self-sufficient	infrastructure	time	to	develop.	
for	instance,	the	state	may	finance/build	but	require	com-
munity	payback;	i.e.,	it	is	not	a	private	airport	for	private	
interests.	 joint	 funding	 between	 interested	 parties	 and	
governments	may	be	a	viable	solution.

m	 Perhaps	 sovereign	 wealth	 funds	 like	 those	 in	 norway,	
europe	and	Alaska	can	play	a	role	in	providing	the	initial	
capital	to	build	sAr	capacity.		

m	 Government	is	responsible,	to	a	large	extent,	for	sAr	and	sAr	
infrastructure.	yet	 industry	will	have	an	 increasing	 role	 in	
contributing	to	the	development	of	response	infrastructure.	

MArItIMe
Public-private	 partnerships	 (PPPs)	 should	 be	 considered	 to	
address	 infrastructure	 development,	 including	 mobile	 assets	
such	as	icebreakers.	rather	than	relying	exclusively	on	public	
funding,	 Arctic	 states	 can	 draw	 in	 industry	 or	 private	 sec-
tor	 resources	 to	 bridge	 infrastructure	 investments,	 possibly	
through	mechanisms	such	as	an	Arctic	bank	or	infrastructure	
fund.	using	the	legal,	regulatory	and	fiscal	mechanisms	that	
states,	 municipalities	 and	 industry	 can	 bring	 to	 bear	 is	 an	
important	frame	of	reference.	Collaborative	investment,	cou-
pled	with	responsible	resource	development,	results	in	forward	
thinking	approaches	to	the	impact	of	a	project’s	development.	
this	reflects	a	nation’s	priorities—how	money	is	spent,	rather	
than	how	much—and	ties	into	sustainable	development.

It	is	critical	to	note	that	investments	are	always	more	risky	in	the	
Arctic	because	costs	will	always	be	higher,	so	development	may	not	
occur	in	the	Arctic	unless	the	desired	resource	is	unique	or	until	
technology	makes	extraction	economically	viable.	Government	can	
help	to	offset	the	risk	while	its	peoples	benefit	in	the	exchange.	the	
question	is	less	about	finding	sources	of	funding	and	more	about	
creating	an	atmosphere	that	fosters	good	investments.		funding	
will	need	to	come	from	the	private	sector,	but	risk	needs	to	be	
shared.		Also,	industry	is	willing	to	wait	for	the	right	opportunity	
and	will	not	make	risky	investments.

Investment	in	Arctic	transportation	infrastructure	centers	on	four	
“goods”—vessels,	 harbors/ports,	 workforce,	 and	 communica-
tions/navigational	aids.	Broadly	speaking,	northern	nations	are	
looking	at	oil	spill	research,	resource	development	strategies,	and	
workforce	development	and	mobility.	

there	are	approximately	100	icebreakers	in	the	world,	with	an	
average	age	of	20-30	years.	A	new	mid-sized	 icebreaker	 (Ice	
Class	 10)	 has	 a	 current	 pricetag	 of	 100-150	 million	 euros.	
Individual	nations	are	pursuing	a	variety	of.	Canada	is	exploring	
investment	options	for	an	additional	polar	icebreaker.	Iceland	
is	 looking	 at	 investments	 in	 rescue	 helicopters.	 Greenland	
(denmark)	 is	 focused	 on	 maintaining	 current	 infrastructure.	
sweden	is	replacing	older	icebreakers	(5-10	years),	which	are	
used	 exclusively	 in	 the	 winter,	 so	 private	 partnerships	 make	
much	sense;	and	norway	is	considering	adding	another	icebreak-
ing	patrol	ship	(like	the	FV Svalbard)	to	respond	to	increased	
development	 in	 the	Barents	 sea.	 russia	 has	 a	 state	 program	
of	Arctic	fleet	 renovation	 (2020)	and	 they	have	 started	con-
struction	of	 5	medium	 icebreakers	 and	1	 large	 icebreaker.	 In	
Alaska/u.s.,	the	u.s.	Coast	Guard	(usCG)	has	been	investing	in	
new	national	security	Cutters.

In	 addition	 to	 the	 icebreakers	 and	 four	 “goods”	 mentioned	
above,	other	areas	for	infrastructure	investment	vary	from	nation	
to	nation,	among	them:	Canada—community	harbor	facilities,	
a	fueling	station	in	nanisivik	on	Baffin	Island,	and	a	Canadian	
forces	training	facility	in	resolute	Bay;	Iceland—harbors	and	
airports	on	east	coast;	russia—rescue	center	implementation	
program	 (30	million	 euros);	 Alaska/u.s.—feasibility	 study	 of	
Arctic	port	and	public	private	partnerships	for	Port	Clarence,	as	
well	as	infrastructure	upgrades	in	nome,	Kotzebue,	Anchorage	
and	Point	thomson.

vessel	tracking	capabilities,	communications	and	navigational	
aids	 are	 of	 primary	 concern	 in	many	Arctic	 states.	 some	 of	
these	 issues	 are	 being	 handled	 by	 private	 (e.g.,	 shell)	 and	
independent	 (e.g.,	Marine	 exchange	of	Alaska)	 sector	 inter-
ests.	However,	these	are	pan-Arctic	investments.

the	other	big	area	for	investment,	albeit	with	a	different	rate	of	
return,	is	workforce	development	and	training.	standardization	
in	 this	 arena	would	be	beneficial,	 to	 include	 ice	navigation	
and	common	training	requirements	for	mariners/crew.
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Arctic	nations	should	work	to	better	understand	the	impact	of	trans-
portation	 infrastructure	 on	 sustainable	 development,	 leveraging	
growth,	change	and	 increased	activity	 in	this	pursuit.	states	can	
consider	the	impact	of	infrastructure	on	social	and	economic	devel-
opment;	cross-border	collaborative	opportunities;	environmental	and	
cultural	considerations;	and	a	better	way	to	evaluate	the	risk-reward	
process.	Given	the	six	priorities	of	sustainable	development	identi-
fied	by	the	Arctic	Council,	it	is	quite	clear	that	transportation	and	
response	infrastructure	are	closely	tied	to	this	theme.

Already	identified	is	the	impact	of	climate	change	and	its	effect	on	
sustainability;	e.g.,	costs	to	runway	infrastructure.	Another	way	to	
think	of	responding	to	change	is	survivability—the	application	of	
internal	and	external	resources	to	support	the	future	of	the	peoples	
of	the	north.	Issues	are	not	short-term	in	this	regard,	and	require	
the	careful	planning	inherent	to	a	strategic	approach	in	the	Arctic.

one	area	of	concern	is	the	role	of	external	(outside	the	Arctic)	
financing	and	impact	of	non-Arctic	states	on	investment	deci-
sions.	 this	 is	 not	 a	 straightforward	 question	 and	 should	 be	
weighed	carefully	in	future	considerations.	outside	investment	
is	a	sensitive	issue	for	many	who	prefer	self-reliance	or	part-
ners	of	choice,	while	many	recognize	the	economic	benefits	of	
something	like	foreign	tourism.

With	regard	to	workforce	development,	rural	areas	in	the	Arctic	
benefit	 from	 community-based	 deployment—hiring	 peoples	 of	
northern	communities	rather	than	importing	workers.	In	Iceland,	
in	order	to	provide	greater	awareness	of	job	opportunities,	the	
Icelandic	 Coast	 Guard	 (ICG)	 used	 to	 bring	 youth	 onto	 ships	
regularly.	 In	 another	 example,	 the	 nunavut	 (Canada)	 training	
Consortium,	in	conjunction	with	the	Marine	Institute,	is	provid-
ing	training	opportunities	within	nunavut	out	of	their	campus	
and	 through	outreach	 to	nunavut	 communities.	 Private	 sector	
companies	(Petronav,	Baffinland	fisheries	Consortium	as	exam-
ples)	also	provide	training	to	nunavut	citizens.	

Infrastructure	can	also	facilitate	community-building.	for	exam-
ple,	 svalbard	 was	 once	 only	 populated	 by	 male	 hunters	 and	
miners,	 but	 expanded	 air	 links	 allowed	 access	 by	 women	 and	
children.	Permanent	Participants,	however,	should	be	given	ele-
vated	consideration	in	this	and	in	training	as	marine	mammal	and	
weather	observers.

the	use	of	technology—like	implementing	satellite-based	tools,	
such	as	Ads-B—limits	environmental	impact.	Initial	estimates	of	
benefits	from	the	AireonsM	satellite	surveillance	service	indicate	
emissions	reductions	of	35	million	metric	tons	and	fuel	savings	

of	$6-8	billion	 from	2017	-	2030.	At	 the	same	time,	universi-
ties	have	the	capacity	to	offer	distance	learning	(e.g.,	the	asset	
of	 broadband	 opens	 horizons	 of	 education	 and	 employment).	
traditional	indigenous	knowledge	should	be	incorporated	into	the	
decision-making	process	 around	needs,	 development	 and	 loca-
tion	of	Arctic	infrastructure.

right-sizing	 infrastructure	 is	 also	 a	 key	 factor	 in	 sustainable	
development—for	 example,	 Arctic	 nations	 could	 improve	 sew-
age	 and	 water	 treatment	 facilities	 relative	 to	 runway	 lengths.	
Infrastructure	stimulates	the	growth	of	businesses	and	services,	
not	to	mention	providing	jobs,	supplies,	export	power,	fuel,	tour-
ism,	sea	rescue,	medical	facilities,	and	education.	the	possibility	
is	increasing	of	leveraging	larger	port	facilities	(e.g.,	developing	
an	International	High	north	rescue	center	in	reykjanes),	which	
provide	new	educational	and	employment	capabilities,	and	could	
support	specialized	operations	such	as	search	and	rescue.

In	the	future,	response	capacity	and	sustainable	development	will	
be	more	clearly	linked.	this	may	be	seen	in	terms	of	leveraging	
assets—utilizing	 equipment	 to	 take	 advantage	 of	 availability,	
improving	communication	with	local	communities	(e.g.,	tourism),	
educating	ship	passengers	by	using	local	knowledge,	and	improv-
ing	safety	regimes	(e.g.,	hours	of	rest	for	mariners).

In	developing	infrastructure,	a	cost-benefit	analysis	is	useful	to	
avoid	stovepipe	effects,	and	should	include	a	socio-economic	
index	tied	to	funding;	e.g.,	 incentives	to	 industry	that	works	
with	local	community.

one	element	of	consideration	is	the	question	of	rural-urban	access	
and	the	ability	of	rural	residents	to	reach	essential	services	within	
an	acceptable	amount	of	time.	In	Iceland,	planning	ensures	that	
any	person	can	reach	services	in	reykjavik	within	3-1/2	hours	by	
road	or	air.	In	order	to	make	that	happen	in	far-reaching	com-
munities,	airlines	compete	for	a	three-year	subsidized	contract	to	
provide	the	service.	eMt	services	supplied	by	the	ICG	determined	
the	airstrips	needed;	if	an	airport	is	deemed	important,	the	local	
community	has	to	ensure	year-round	24/7	accessibility.	this	is	
handled	differently	in	all	Arctic	nations.

tourism	 is	another	area	 that	directly	 impacts	sustainable	devel-
opment,	with	different	approaches	by	Arctic	nations.	russia,	for	
instance,	uses	some	of	its	icebreakers	to	take	tourists	to	the	north	
Pole	from	Murmansk,	and	needs	additional	infrastructure	and	secu-
rity	to	accommodate	tourist	ships.	Iceland	recognizes	the	balance	
that	needs	to	be	struck	between	increasing	tourism	and	maintain-
ing	the	pristine	environment	that	drives	that	tourism.

4] INfrASTrUcTUre AND SUSTAINABle DevelOPmeNT
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FuTuRE OF ThE DATABASE
there	are	a	number	of	key	databases	under	development	by	
the	 Arctic	 states	 and	 others.	 As	 an	 ongoing	 effort,	 AMAtII	
will	collaborate	and	work	to	avoid	duplication	with	these	oth-
er	 processes.	 Already,	 there	 have	 been	 discussions	 to	 layer	
AMAtII	data	over	the	Arctic	sdI	mapping	being	done	collab-
oratively	by	the	eight	Arctic	nations’	mapping	agencies.	Arctic	
Portal	has	been	a	good	partner	throughout,	providing	a	valu-
able	platform	from	which	to	integrate	future	layers.

data	that	would	be	useful	in	future	iterations	of	AMAtII:

5] cONclUSIONS: WhAT’S NeXT?

AvIATION
runways	and	surfaces

Local	readiness

Accurate	mapping

Proximity	of	medical	facilities

Creation	of	an	Airport	remoteness	Index

Perennial	weather	conditions

Classifications	via	runway	sizes,	fuel	supplies

Language

Buildings	with	power	and	heat

Weather	forecasting	capability

responders—assets	and	times

support	capabilities	at	airport

Post	incident	capabilities	for	salvage

future	iterations	could	address	the	“what	ifs,”	such	as	diversion	
points	 (often	 to	 single	 runways	or	places	of	 refuge)—worst	
case	scenarios	are	difficult	to	plan	for	and	planning	needs	to	
be	done	 in	stages.	traditional	knowledge	should	be	actively	
incorporated	into	infrastructure	development	and	the	commu-
nities	consulted	in	planning	for	response	capacity.	the	AMAtII	
database	could	include	risk	management	strategies,	recogniz-
ing	 the	fluidity	of	 risk	management,	 and	 consider	proactive	
collaborative	risk	analysis	with	regular	review	for	the	future.	

finally,	 recognizing	 that	 the	 Arctic	 is	 not	 a	 static	 environ-
ment,	future	work	could	identify	infrastructure	that	is	under	
risk	and	needs	remediation.	In	response,	AMAtII	could	include	
layers	of	information	that	affect	infrastructure,	like	permafrost	
mapping	or	changed	weather	patterns	such	as	ice	storms.

mARITImE
vessel	traffic	(pilotage)

Access	to	icebreakers

fees	and	regulations	that	affect	use

Language

Hazmat	cargo	(risk	analysis)

Passengers	by	country	of	origin

Availability	of	salvage	vessels

seasonality

Buildings	with	power	and	heat

Weather	forecasting	capability

responders—assets	and	times

support	capabilities	at	airport

Post	incident	capabilities	for	salvage

ADDITIONAl lAyERS TO DEvElOP
Aeronautical	Information	Publication	(AIPs)	linked	directly	to	the	
airports

Ground	services—cranes,	lifters,	etc.	

Weather	data

Communications

exercise	plans

navigational	aids

Asset	capabilities

Medical	facilities	and	capabilities

fuel	type	and	storage;	e.g.,	Helicopter	In	flight	refueling	(HIfr)	
information

Weather	forecasting	capability

responders—assets	and	times

support	capabilities	at	airport

Post	incident	capabilities	for	salvage

Command	and	control	centers	(incident	command	systems)

first	responder	centers

Location	of	rescue	Coordination	Centers	(rCCs)

Connectivity	to	other	modes	of	transportation

resupply	cycle

Icebreaker	operating	areas

regular	flights	for	passengers

Access	via	alternative	(ice,	logging,	haul)	roads

economic	development	and	social	activities	nearby

Primary	government	contact



Appendices

A. Arctic vignettes—innovative best practices

B. Case studies—showcasing Arctic infrastructure

C. Workshop materials

 1) Workshop agenda

 2) Workshop participants

 3) Project-related terminology

 4) list of data points and definitions

 5) list of Arctic marine and aviation infrastructure
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title	of	project:	
Alaska Emergency Towing Systems
unIted	stAtes	/	ALAsKA

LoCAtIon	of	efforts:	
since	 the	 program’s	 origin,	 it	 has	 expanded	 statewide.	 the	
Alaska	department	of	environmental	Conservation	(AdeC)	has	
purchased	and	stored	10-inch	emergency	towing	systems	(ets)	
at	the	united	states	Coast	Guard	(usCG)	Air	stations	in	Kodiak	
and	sitka,	the	navy	supervisor	of	salvage	warehouse	at	fort	
richardson,	the	emergency	response	warehouse	in	Adak,	and	
at	the	dutch	Harbor	Airport.	A	7-inch	system	is	positioned	at	
the	usCG	Air	facility	at	Cold	Bay,	Alaska.	the	City	of	unalaska	
also	maintains	a	7-inch	system	at	the	airport.

PrIMAry	PurPose	of	tHe	InItIAtIve:	
An	 ets	 is	 a	 pre-staged	 package	 of	 equipment	 that	 may	 be	
deployed	in	the	event	a	disabled	vessel	requires	towing	assis-
tance.	 A	 manual	 and	 dvd	 that	 instructs	 responders	 on	 the	
operations	 of	 the	 system	 as	 well	 as	 procedures	 for	 deploy-
ment	accompanies	the	system.	the	system	is	designed	to	use	
vessels	of	opportunity	 to	assist	disabled	vessels	 that	are	 in	
Alaskan	waters.	It	consists	of	a	lightweight	high	performance	
towline,	 a	messenger	 line	 used	 in	 deploying	 the	 towline,	 a	
lighted	 buoy,	 and	 chafing	 gear.	 these	 components	 may	 be	
configured	to	deploy	to	a	disabled	ship	 from	the	stern	of	a	
tugboat	or	airdropped	to	the	ship’s	deck	via	helicopter.

WHy	WAs	tHIs	undertAKen?
the	 ets	 program	 came	 into	 existence	 following	 the	 near	
grounding	of	the	M/V Salica Frigo	on	March	9,	2007	in	unalaska	
Bay.	the	Mayor	of	unalaska	convened	a	meeting	to	address	the	
possibility	 of	 future	 groundings	 and	 to	 discuss	 local	 emer-
gency	response	solutions.	this	 initial	meeting	prompted	the	
ets	workgroup	whose	goal	was	to	develop	emergency	towing	
capabilities	for	disabled	vessels	in	the	Aleutian	subarea	using	
locally	available	tugboats	in	conjunction	with	ets	equipment	
stationed	 in	unalaska.	Additional	 information	on	the	Alaska	
emergency	towing	systems	can	be	found	at:	http://dec.alaska.
gov/spar/perp/ets/index.htm

WHAt	Are	soMe	of	tHe	vALue	Added	resuLts?
the	project	has	continued	over	the	past	5	years	with	a	mobi-
lization	 and	 deployment	 exercise	 conducted	 annually	 in	
unalaska.	In	december	of	2010	the	ets	system	was	deployed	

APPeNDIX A: ArcTIc vIGNeTTeS—INNOvATIve  
BeST PrAcTIceS

from	 unalaska	 in	 an	 emergency	 situation	 to	 assist	 the	 dis-
able	cargo	vessel	Golden Seas.	this	equipment,	along	with	the	
availability	of	an	appropriate	sized	towing	vessel	helped	avert	
a	possible	grounding.

WHAt	Were	soMe	of	tHe	fACILItAtIve	fACtors	(e.G.,	Gov-
ernMent	And	PrIvAte	seCtor	fundInG,	deCIsIon-MAKInG)?	
the	 majority	 of	 the	 funding	 to	 purchase	 and	 maintain	 the	
ets’s	has	 come	 from	within	 the	AdeC’s	spill	Prevention	and	
response	division.	AdeC	did	receive	a	grant	through	the	Alaska	
Coastal	Impact	Assistance	Program	(CIAP)	for	the	purchase	of	
two	large	systems	that	are	currently	staged	at	usCG	Air	station	
sitka,	and	at	the	navy	supervisor	of	salvage	facility	at	joint	
Base	elmendorf	richardson.	funding	was	also	provided	by	the	
Aleutian	Islands	risk	Assessment,	which	provided	funding	to	
purchase	a	7-inch	 system	 for	usCG	Air	 facility	 in	 Cold	Bay.	
this	will	help	facilitate	a	quicker	response	for	the	unimak	Pass	
area,	which	is	a	high	transit	area	use	by	ships	following	the	
great	circle	route.

the	majority	of	the	support	provided	by	the	marine	transport	
industry	has	been	by	providing	their	vessels,	crew	and	fuel	to	
help	conduct	the	training	exercises.	upon	completion	of	the	
exercises	all	lessoned	learned	are	vetted	through	the	primary	
workgroup	 members	 (AdeC,	 City	 of	 unalaska,	 usCG,	 Alaska	
Marine	Pilots,	dunlop	towing).	

WHAt	teCHnoLoGy	WAs	used?	WHAt	Is	stILL	needed?
the	emergency	tow	systems	are	complete	rope	assemblies	
consisting	 of	 a	 Plasma®	 tow	 Line	 with	 thimbled	 eyes,	
spectra	floating	pickup	line	and	lighted	buoy	in	a	weather	
proof	plastic	container.	All	components	are	in	full	compli-
ance	with	 the	 International	 Convention	 for	 the	 safety	 of	
Life	at	sea	(soLAs)	requirements	and	each	tow	line	is	sup-
plied	with	a	certified	test	report.	to	facilitate	air	transport	
the	towing	system	is	packed	within	a	cargo	net	within	the	
storage	container.	AdeC	has	been	in	recent	communication	
with	the	City	of	nome	and	they	are	very	interested	in	stag-
ing	a	small	ets	in	their	community.	AdeC	is	in	the	process	
purchasing	 a	 large	 ets	 for	 Ketchikan	 and	 the	 smaller	 ets	
for	nome.
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Additional	 tugs	 with	 sufficient	 horsepower	 and	 proper	 con-
figuration	need	to	be	available	for	timely	responses.	the	state	
of	Alaska	was	fortunate	to	have	the	tug	Tor Viking	 in	dutch	
Harbor	when	the	M/V Golden Seas	encountered	problems.	

HoW	does	tHIs	fIt	Into	tHe	BIGGer	PICture/systeM?	
emergency	towing	systems	are	but	one	way	to	reduce	the	risks	
associated	with	marine	transportation	in	Alaska.	the	problem	
is	particularly	acute	in	the	Aleutian	Islands	where	foreign	flag	
vessels	travel	the	great	circle	route	in	innocent	passage.	When	
groundings	and	spills	occur	in	this	region,	they	are	often	in	
remote	areas	where	spill	 response	 is	challenging.	Additional	

information	on	risk	reduction	measures	being	considered	can	
be	found	at	the	Aleutian	Island	risk	Assessment	web	page	at:	
http://www.aleutiansriskassessment.com/

WHAt	Is	tHe	IMPACt	on	sustAInABILIty?	
to	 maintain	 soLAs	 compliance,	 AdeC	 inspects	 each	 system	
annually.	travel	is	the	largest	part	of	our	cost	with	the	state	
being	 so	 large.	normally	 the	Coast	Guard	or	 the	 community	
will	 provide	one	 staff	member	 to	assist	with	 the	 inspection	
and	repacking.	funding	in	the	near	future	does	not	appear	to	
be	a	problem.

LoCAtIon	of	efforts:	
Wekweètì	Airport,	northwest	territories,	Canada

PrIMAry	PurPose	of	tHe	InItIAtIve:	
to	 provide	 essential	 aviation	 weather	 to	 pilots	 in	 an	 area	
where	none	had	previously	existed.	

WHy	WAs	tHIs	undertAKen?	
the	 Wekweèti	 community	 is	 isolated	 and	 dependent	 on	 air	
transportation	when	the	winter	road	is	not	available.		Air	trav-
el	is	essential	for	personal	and	business	purposes,	as	well	as	
for	timely	access	to	medical	services.	However	with	no	altim-
eter	to	facilitate	Ifr	approaches,	air	transportation	was	only	
possible	in	vfr	flying	conditions.	

Without	 weather	 observations	 (MetAr/sPeCI)	 no	 aerodrome	
forecast	(tAf)	was	produced.	Aircraft	operators	could	only	use	
graphical	area	forecasts	(GfA)	for	flight	planning.	this	created	
operator	scheduling	and	dispatch	issues,	including	increased	
fuel	 load	 requirements,	 cancelled	 flights	 and	 reductions	 in	
cargo	or	passenger	capacity.	

Changes	 to	 passenger	 weight	 calculations	 in	 2005	 further	
reduced	 capacity	 and	 revenue	 potential.	 Additionally,	 a	
requested	rnAv/Gnss	instrument	approach	was	not	possible	
without	an	altimeter	source.	

In	addition	to	scheduled	charter	and	MedevAC	flights,	there	is	
considerable	aviation	activity	in	the	area	related	to	resource	
exploration	 and	 tourism.	 Aircraft	 operators	 cited	 lack	 of	
weather	 information	 and	 Ifr	 approaches	 as	 impacting	 their	
ability	to	provide	service	and	control	operating	costs.	

WHAt	Are	soMe	of	tHe	vALue	Added	resuLts?
AWos	installation	offered	the	following	benefits:

m	 24/7	 altimeter	 and	 weather	 observations	 with	 real-time	
weather	radio	broadcast	and	weather	camera	imagery.

m	 enabled	instrument	approaches	(rnAv	(Gnss))	at	Wekweètì	
to	be	published,	improving	air	service	reliability	24/7.

m	 enabled	the	introduction	of	an	official	weather	observation	
program	and	for	tAfs	to	be	issued	for	the	airport,	which	is	
now	an	Ifr	alternate	for	nearby	communities.	

m	 offered	opportunities	for	reduced	operating	costs	for	air-
craft	operators	(reduced	fuel	load).

m	 Improved	 safety	 by	 giving	 pilots	 and	 dispatchers	 up-to-
date	 weather	 and	 forecast	 information	 for	 better	 flight	
planning.	

m	 AWos	data	improved	the	quality	of	the	tAf	for	yellowknife,	
diavik	and	GfA.	

m	 environment	Canada	public	weather	information,	forecasts,	
and	climate	data	are	now	available.

title	of	project:	
Aviation Weather Observation System (AWOS) Installation, Wekweètì, 
Northwest Territories, Canada
CAnAdA
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WHAt	Were	soMe	of	tHe	fACILItAtIve	fACtors	(e.G.,	Govern-
Ment	And/or	PrIvAte	seCtor	fundInG,	deCIsIon	MAKInG)?
the	nAv	CAnAdA	Level	of	service	 (Los)	 team	conducted	an	
aeronautical	study	in	consultation	with:	

m	 local,	territorial	and	federal	governments,	

m	 commercial	aviation	providers,

m	 public	and	private	aviators,	and

m	 the	general	public.

A	project	was	 subsequently	 approved	 to	 install	 an	AWos	at	
Wekweètì.	

WHAt	teCHnoLoGy	WAs	used?	WHAt	Is	stILL	needed?
A	nAv	CAnAdA	AWos	includes	automated	meteorological	sen-
sors	for	measuring:	

m	 wind	speed	and	direction,

m	 pressure,

m	 temperature	and	relative	humidity,

m	 ice	accretion,	

m	 sky	condition	and	ceiling,

m	 present	weather,	and	

m	 precipitation	accumulation.	

All	this	information,	including	images	from	aviation	weather	
cameras	is	sent	via	satellite	to	the	nAv	CAnAdA	central	pro-
cessing	servers	in	ottawa.	the	information	is	made	available	

on	the	nAv	CAnAdA	Aviation	Weather	Web	site	(AWWs)	and	
through	external	agencies	such	as	environment	Canada.	 	no	
further	technology	is	needed	in	order	to	determine	the	avia-
tion	weather	conditions.	

HoW	does	tHIs	fIt	Into	tHe	BIGGer	PICture/systeM?
More	 weather	 stations	 within	 northern	 airspace	 allows	 for	
more	accurate	weather	forecasts	and	modelling,	improving	the	
ability	of	operators	to	plan	for,	and	to	provide	safe	and	reli-
able	service.

In	 addition,	 airports	 that	 can	 provide	 essential	 aviation	
weather	information	can	be	designated	as	suitable	Ifr	alter-
nate	 airports,	 thus	 reducing	 delays	 or	 flight	 cancellations	
while	pilots	and	dispatchers	wait	for	vfr	conditions.

WHAt	Is	tHe	IMPACt	on	sustAInABILIty?
nAv	CAnAdA	initiatives	plays	a	key	role	in	helping	to	improve	
safety	and	service	and	pave	the	way	for	future	efficiency	gains,	
including	customer	cost	savings	and	reductions	in	greenhouse	
gas	emissions.	

the	installation	of	the	AWos	at	Wekweèti	contributes	to	sus-
tainability	by	allowing	the	community	to	be	designated	as	an	
Ifr	alternate.	this	designation	and	additional	weather	infor-
mation	helps	pilots	to	plan	more	efficient	routes,	and	use	less	
fuel.	In	addition,	improved	aviation	access	to	the	region	spurs	
sustainable	growth	in	the	area,	with	better	opportunities	for	
business,	resource	and	tourism	development.

the	state-owned	 limited	company	Avinor	was	established	 in	
2003.	 It	 is	 currently	 responsible	 for	 the	 operation	 of	 46	 of	
the	52	civil	airports	 in	norway.	Avinor	operates	small	 local,	
medium	regional	and	large	hub	airports.	the	biggest	airport	is	
oslo	airport	with	22	million	passengers.	the	company	is	also	
responsible	 for	 the	 entire	 air	 navigation	 system	 in	 norway,	
both	for	civil	and	military	sector.

Airport	 density	 is	 very	 high	 in	norway	 and	 aviation	 is	 very	
important	 due	 to	 topography,	 long	 distances,	 sparse	 popu-
lation	 and	norway’s	 location	 at	 the	outskirts	 of	 europe.	Air	

transport	 is	 especially	 important	 for	 the	 peripheral	 regions	
and	the	northern	part	of	norway	where	alternatives	are	weak.	
this	is	a	necessity	for	industries	like	oil	and	gas,	tourism	and	
the	health	sector	in	addition	to	general	public.
	
due	to	demanding	climate	Avinor	is	at	the	forefront	of	research	
into	areas	 like	winter	operations,	 tough	weather,	operations	
on	small	airports,	satellite	navigation,	environmental	develop-
ment	and	climate	adaptation.	It	is	conducting	research	into	a	
number	of	areas	in	order	to	cope	with	ever	more	challenging	
environment.

title	of	project:	

Norway and Avinor
norWAy
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the	 arctic	 region	 is	 of	 national	 importance	 to	 norway	 and	
Avinor	is	a	major	instrument	in	developing	safe	and	sustain-
able	growth	in	the	region.				

soMe	exAMPLes	of	IMPortAnt	ProjeCts:

sCAt-I
Based	 on	 two	 major	 accidents	 early	 in	 the	 1990s	 the	
norwegian	 national	 Assembly	 decided	 in	 1996	 that	 vertical	
guidance	was	to	be	implemented	at	the	local	short	runway	air-
ports.	Conventional	ILs	Glide	Path	was	considered	too	costly	
and	technically	challenging	due	to	terrain.	As	an	alternative	
the	sCAt-I	development	project	was	established.	sCAt-I	is	the	
world’s	first	GPs-based	precision	approach	system.	

the	first	sCAt-I	was	put	 in	operational	use	in	2007	and	the	
project	will	be	completed	in	2013	when	implemented	on	17	
local	 airports	 in	 total.	 the	 system	will	 remain	 in	 operation	
until	2025.

HAMMerfest
the	 current	 airport	 in	Hammerfest	 is	 served	 by	 dash	 8	 air-
craft.	the	runway	is	only	800	meters	long,	and	expansion	is	
not	possible.	Punctuality	figures	are	not	satisfactory.	forecasts	
show	a	strong	increase	in	passenger	traffic,	from	106,000	pas-
sengers	today,	to	150,000–190,000	in	the	year	2025.	this	is	
due	to	heavy	offshore	investments	in	the	oil	and	gas	industry.	
there	is	a	strong	local	demand	for	a	new	site	where	larger	air-
craft	can	operate.	Avinor	is	currently	carrying	out	a	feasibility	
study.	Hilly	terrain	and	rough	climate	with	strong	winds	and	
frequent	fog	have	made	it	difficult	to	find	a	suitable	site.	A	
report	describing	the	various	alternatives	is	recently	present-
ed,	but	Avinor	has	not	yet	reached	a	final	conclusion.

svALBArd—tHe	nortHernMost		
AIrPort	In	tHe	WorLd
the	aerodrome	opened	for	traffic	in	1975	and	is	approved	for	
CAt	I	operations.	It	may	not	be	used	by	ACft	with	higher	code	
letter	than	d	without	permission	from	the	norwegian	CAA.		All	
traffic	to,	from	or	within	svalbard	is	subject	to	prior	permis-
sion	due	to	svalbard	environmental	protection	law.	the	airport	
has	daily	scheduled	flights	to	and	from	mainland	norway	and	
air	traffic	service	(AfIs)	is	provided	24/7,	with	approximately	
130,000	passengers	and	6,700	movements	per	year.	
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CAse	study:	CAnAdA	|	Port	of	CHurCHILL
the	Port	of	Churchill	is	located	in	the	west	coast	of	the	Hudson	
Bay	 in	 Manitoba,	 Canada,	 and	 its	 unique	 location	 gives	 it	
access	 to	 the	 vast	 resources	of	Western	 Canada	 and	Central	
united	 states	 and	 closer	 connections	 to	 the	Arctic	 commu-
nities	 in	nunavut.	Manitoba	has	been	known	as	 the	hub	of	
transportation	between	eastern,	western	and	northern	Canada.	
Manitoba	 is	 also	 centrally	 located	 in	 the	 continent	 center-
ing	between	Montreal,	vancouver,	Mexico	City	and	nunavut.	
this	 is	why	Manitoba	 is	 involved	 in	the	development	of	the	
Mid-Continent	trade	Corridor,	which	links	Manitoba	to	eleven	
u.s.	states.	Major	exports	include	grain,	manufactured	goods,	
and	mining	and	forest	products.	Imports	include	ore,	minerals,	
steel,	building	materials,	 fertilizers,	and	petroleum	products	
that	is	then	distributed	to	central	and	western	Canada	and	the	
united	states.

the	infrastructure	of	the	port	was	constructed	in	the	1930’s	
mostly	 for	 the	 export	 of	 grain	 and	 the	 import	 of	 industrial	
goods.	 Additionally,	 the	 port	 served	 the	 northern	 industrial	
and	community	development,	Canada’s	strategic	requirements	
for	defense	and	sovereignty,	and	the	supply	of	Canada’s	Arctic	
communities.	In	1997,	omnitrAx,	Inc.	purchased	the	Port	of	
Churchill	from	the	Government	of	Canada	and	the	port	is	now	
operated	by	the	Hudson	Bay	Port	Company.	today,	90%	of	the	
traffic	comes	from	grain	exports	and	the	remaining	10%	from	
resupply	of	communities	in	nunavut	and	minimal	amounts	of	
peas	and	canola.	the	first-ever	shipment	from	russia	arrived	
in	1997.

Currently,	the	port	operates	3,000,	1,600	and	600	horsepower	
tugs	and	has	a	maximum	depth	of	11.5	meters.	the	Hudson	
Bay	railway	also	connects	the	Port	of	Churchill	to	the	Canadian	
national	railway	system.	

APPeNDIX B: cASe STUDIeS—ShOWcASING  
ArcTIc INfrASTrUcTUre

CAse	study:	CAnAdA	|	IqALuIt	AIrPort
the	 Iqaluit	 Airport	 is	 located	 on	 Baffin	 Island	 in	 nunavut,	
Canada	1,977	kilometers	north	of	ottawa.	the	us	Government	
originally	developed	it	as	Crystal	II	and	then	later	frobisher	
Bay	 Air	 Base	 during	 WWII	 as	 a	 staging	 ground.	 the	 base	
also	played	a	vital	 role	during	the	Cold	War.	It	was	used	by	
strategic	Air	Command	to	support	Project	nanook,	which	was	
a	mission	to	map	the	Arctic	and	develop	navigation	routes.	In	
1963,	the	Air	force	Base	was	closed	and	the	airport	became	a	
commercial	airport.	since	the	1950s,	civilians	have	been	using	
the	airport	as	a	stop	for	planes	transiting	the	north	Atlantic.
	
Because	nunavut	 has	many	 small	 communities	 that	 are	 not	
connected	 to	any	 road	system	and	ports	are	 rare,	air	 trans-
portation	 is	 the	 dominant	 mode	 of	 transportation.	 Iqaluit,	
because	 of	 its	 size	 and	 location,	 is	 the	 staging	 ground	 for	
nunavut,	 and	 as	 populations	 are	 growing	 in	nunavut,	 there	
is	a	need	for	a	bigger	airport.	the	Government	of	nunavut	is	
planning	a	 large	overhaul	of	the	airport	that	 is	expected	to	
cost	between	$250-$300	million	(CAd).	this	project	will	be	a	
public-private	 partnership	 with	 the	 Government	 of	 nunavut	
paying	 for	 half	 of	 the	 project,	 by	 borrowing	 money,	 and	 a	
series	 of	 private	 enterprises	 paying	 for	 the	 other	 half.	 the	
expansion	to	the	airport	 includes	an	additional	 taxiway	and	
apron	 so	 that	multiple	 jets	 can	 operate	 at	 the	 airport.	 the	
expansion	will	also	include	a	new	terminal,	bigger	parking	lot,	
and	repaving	the	2700-meter	runway.	Currently,	first	Air	and	
Canadian	north	have	been	operating	at	the	airport,	and	now	
Air	Greenland	is	also	operating	weekly	flights	to	nuuk.
	
this	is	the	first	public-private	partnership	that	has	been	done	
in	nunavut,	but	the	rest	of	Canada	has	used	this	model	well.	
the	three	teams	that	have	been	shortlisted	 for	 further	con-
sideration	 are	 Arctic	 Infrastructure	 Partners,	 Plenary	 Group	
and	 edmonton	 Airports	 Group,	 and	 Mittarvik	 development	
Partners.	the	private	partnership	will	operate	the	airport	for	
the	 next	 30	 years.	 the	 federal	 government	 also	 announced	
that	 it	 would	 be	 giving	 $77.3	million	 (CAd)	 to	 the	 project	
because	they	believe	the	project	will	provide	significant	 job	
creation,	training	and	economic	development.	Construction	is	
expected	to	start	in	2014	and	be	completed	by	2017.
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CAse	study:	fInLAnd	|	Port	of	HeLsInKI	
Helsinki	is	finland’s	main	port,	specializing	in	unitized	cargo	
services	for	finnish	companies	engaged	in	foreign	trade.	the	
Port	 of	 Helsinki	 has	 frequent	 regular	 line	 traffic,	 balanced	
import	and	export.	It	specializes	in	unitized	cargo	traffic,	con-
tainers,	 trucks	 and	 trailers.	 the	 Port	 of	 Helsinki	 provides	 a	
general	setting,	and	successful	cooperation	makes	the	Port	of	
Helsinki	efficient,	effective	and	sound.
	
the	Port	of	Helsinki	contributes	to	the	business	life	and	pros-
perity	of	Helsinki	in	a	number	of	ways.	As	an	active	developer	
of	the	business	environment,	the	Port	of	Helsinki	establishes	
the	 framework	 and	 coordinates	 the	 operations	 of	 the	 port.	
As	 finland’s	 busiest	 passenger	 port,	 there	 are	 connections	
to	 stockholm,	 tallinn,	 travemünde,	rostock,	Gdynia	 and	 st.	
Petersburg.	At	the	height	of	the	summer	season,	there	are	17	
departures	to	tallinn	daily.	during	summer	time	international	
cruise	ships	make	almost	300	visits	and	bring	over	360,000	
tourists	to	Helsinki.
	
the	value	of	the	cargo	traffic	at	the	Port	of	Helsinki	represents	
approximately	 one	 third	 of	 the	 value	 of	 the	 entire	 finnish	
foreign	trade	and	two-fifths	of	the	finnish	foreign	trade	trans-
ported	by	 sea.	 Cargo	 traffic	at	 the	Port	of	Helsinki	 consists	
mainly	of	finnish	foreign	trade	imports	and	exports.	the	core	
of	the	cargo	traffic	consists	of	goods	transported	in	contain-
ers,	trailer	trucks,	trailers	and	similar	units.
	
the	 liner	 traffic	network	of	 the	Port	of	Helsinki	 is	 the	most	
extensive	and	versatile	in	finland.	there	are	frequent,	regular-
ly	scheduled	connections	from	Helsinki	to	ports	on	the	Baltic	
sea,	the	north	sea	and	the	Atlantic.
	
there	 are	 about	 130	 weekly	 liner	 traffic	 departures	 from	
Helsinki.	substantially	more	destinations	are	connected	on	a	
weekly	 basis,	 as	 many	 of	 the	 vessels	 visit	 several	 ports	 en	
route.	there	are	almost	90	weekly	departures	by	ships	trans-
porting	goods	to	tallinn	alone.

CAse	study:	fInLAnd	|	HeLsInKI	vAntAA	AIrPort
Helsinki	Airport	is	the	leading	long-haul	airport	in	northern	
europe	and	a	popular	transfer	point.	the	airport’s	strength	is	
its	location	along	the	most	direct	and	quickest	route	between	
europe	and	Asia.
	
Helsinki	Airport	has	been	chosen	as	one	of	europe’s	and	even	
the	world’s	best	airports	from	the	year	1997	onwards.	the	air-
port	offers	130	non-stop	destinations	around	the	world	and	
350	departures	a	day,	connecting	europe	with	the	rest	of	the	
world.	About	90%	of	finland’s	international	air	traffic	passes	
through	Helsinki	Airport.	It	is	the	principal	airport	in	the	net-
work	of	25	airports	operated	by	finavia,	the	finnish	Airport	
operator.	 finnish	 airport	 administration	 finavia	 Corporation	
supports	Helsinki	Airport	in	its	co-operation	with	Plan	finland,	
a	development	co-operation	organisation.
	
Basic	facts:
m	 Passengers:	14.9	million	(2011)
m	 Landings:	95,312	(2011)
m	 runways:	3
m	 terminals:	2
m	 Airlines:	33
m	 employees:	20,000
m	 Companies:	1,500
	
the	 airport’s	 three	 runways	 provide	 a	 platform	 for	 future	
growth	while	the	airport	can	accommodate	extra-wide	aircraft	
such	as	the	Airbus	A340	and	Airbus	A350,	the	former	already	
in	service	and	the	latter	being	scheduled	to	enter	service	at	
Helsinki	Airport	with	finnair	in	the	coming	decade.	the	airport	
is	the	international	and	domestic	hub	for	finnair,	the	finnish	
flag	carrier.	It	is	also	the	hub	for	Blue1,	the	finnish	regional	
division	of	 sAs.	 Low	cost	 carrier	norwegian	Air	 shuttle	and	
flybe	nordic	are	based	at	Helsinki	Airport	as	well.	the	use	of	
three	runways	allows	for	efficient	clearing	away	of	snow	and	
ice	during	the	winter	months	to	keep	the	airport	open
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CAse	study:	fAroe	IsLAnds	|	vAGAr	AIrPort
vagar	 Airport,	 located	 near	 sørvágur,	 is	 the	 only	 airport	 in	
the	faroe	Islands.	the	airport	was	originally	built	as	military	
base	 during	WWII.	 Closed	 after	 the	war,	 it	 reopened	 in	 the	
early	1960s	as	a	civilian	airport	with	Air	Iceland	and	Atlantic	
Airways	offering	flights	to	destinations	like	reykjavik,	Bergen,	
Billund,	 London,	 oslo	 and	 Copenhagen.	 Atlantic	 Airways	
Helicopters	also	offers	service	to	some	of	the	smaller	islands	
in	the	area.	In	2011,	there	were	approximately	200,000	pas-
sengers,	with	the	peak	coming	in	the	summer	months	of	june,	
july	and	August.	eighty-five	percent	of	those	passengers	came	
from	denmark,	with	another	7%	from	Iceland	mostly	for	shop-
ping,	holidays,	sports	and	culture.
	
from	1963	to	2007,	the	danish	Civil	Aviation	Administration	
administered	the	airport,	but	now	the	airport	is	controlled	by	
the	faroese	control.	the	airport	recently	extended	its	runway	
from	 150	 meters	 to	 1800	 meters	 in	 order	 to	 accommodate	
larger	aircraft.

	
CAse	study:	GreenLAnd	|	royAL	ArCtIC	LIne	A/s
Headquartered	 in	 nuuk,	 royal	 Arctic	 Line	 Ltd.	 (rAL)	 was	
established	 in	 1993	 and	 is	 wholly	 owned	 by	 the	 Greenland	
Home	 rule	 Government.	 Greenland’s	 self-rule	 authority	 has	
awarded	 royal	 Arctic	 Line	 the	 monopoly	 concession	 to	 sail	
regularly	 scheduled	 routes	 to,	 from	 and	 between	 the	 towns	
in	Greenland	and	between	Greenland	and	reykjavik,	Iceland,	
and	Aalborg,	denmark,	as	well	as	a	number	of	other	overseas	
destinations.	

royal	 Arctic	 Line’s	 freight	 rate	 is	 built	 on	 a	 uniform	 price	
system,	 so	 the	 price	 for	 sailing	 is	 the	 same	 for	 all	 towns.	
royal	Arctic	Line	is	run	on	business-related	terms,	but	freight	
rates	are	approved	by	the	self-rule	Government.	royal	Arctic	
Havneservice	 operates	 thirteen	 harbors	 in	 Greenland.	 royal	
Arctic	 Logistics	 handles	 forwarding	 and	 delivery-services,	
combined	ship/plan	and	consolidation,	and	also	 runs	steve-
doring	in	the	Greenlandic	base	harbor	in	Aalborg.

In	 addition	 to	 royal	 Arctic	 Havneservice	 and	 royal	 Arctic	
Logistics,	 a	 number	 of	 subsidiaries	 are	 involved	 in	 other	
markets.	Passenger	service	in	Greenland	is	handled	by	Arctic	
umiaq	Line,	owned	with	Air	Greenland.	Arctic	Base	supply,	a	
joint	venture	with	Maersk-owned	danbor	services,	is	involved	
in	mining	and	oil	projects	in	Greenland.

Increased	oil	and	gas	exploration	has	increased	port	activity,	
as	well	as	building	in	nuuk.	As	a	result,	plans	have	been	made	
to	build	five	new	 ships.	 the	 company	 is	 one	of	Greenland’s	
largest	employers,	with	more	than	800	employees.	the	com-
pany	is	also	an	important	provider	of	training	in	Greenland:	
approximately	 10	 percent	 of	 the	 company’s	 employees	 in	
Greenland	are	trainees.

	
CAse	study:	ICeLAnd	|	GrundArtAnGI
the	Grundartangi	port	and	industrial	site	is	in	a	non-residen-
tial	area	on	the	northern	shore	of	Hvalfjörður,	25	km	north	of	
reykjavík.	 the	 site	 is	 owned	 by	 Associated	 Icelandic	 Ports,	
which	runs	the	harbors	and	ports	of	reykjavík,	Grundartangi,	
Akranes	and	Borgarnes	and	is	a	partnership	jointly	owned	by	
the	 municipalities	 of	 reykjavík,	 Akranes,	 Hvalfjarðarsveit,	
skorradalshreppur	 and	 Borgarfjarðarsveit.	 the	 AIP-group’s	
income	amounts	to	some	2	billion	IsK	with	the	single	biggest	
source	being	cargo	dues	from	import/export.	Income	from	the	
leasing	of	land	and	real	estate	is	also	very	important.

this	port	was	opened	in	1978	to	serve	the	ferrosilicon	plant	
nearby.	In	1998	it	was	enlarged	because	of	a	new	aluminium	
smelter	 in	 the	vicinity	and	 in	2006	 it	was	enlarged	 further.	
the	total	quay	length	now	is	670	meters.	Water	depth	at	the	
quayside	is	from	10	to	14	meters.	

the	deepwater	harbor	 is	 a	 key	asset	 for	AIP	 in	 its	plans	 to	
berth	 larger	 ships	 and	 handle	 more	 cargo.	 the	 basic	 infra-
structure	is	already	in	place,	with	approach	roads,	utilities	and	
a	ship	terminal.	the	port	has	the	potential	to	become	a	key	
satellite	harbor	 for	 reykjavik:	with	 the	 amount	of	 available	
non-residential	 land,	 it	 can	 relieve	 the	pressure	 on	 existing	
harbors	to	make	land	available	for	civic	development.	

two	 shipping	 companies	 operate	 scheduled	 services	 from	
Grundartangi	and	reykjavík	 to	europe	and	north	America.	A	
third	shipping	company	operates	chartered	sailings.	AIP	pro-
vides	general	port	services	for	ships	and	operates	four	tug	and	
pilot	boats.
	



A r C t I C 	 M A r I t I M e 	 A n d 	 Av I At Io n 	 t r A n s P o r tAt Io n 	 I n f r A s t r u C t u r e :  r e s P o n s e 	 C A PAC I t y 	 A n d 	 s us tA I n A B L e 	 d e v e L o P M e n t
29

CAse	study:	ICeLAnd	|	Port	of	AKureyI
Located	 on	 eyjafjordur,	 Akureyri	 offers	 a	 sheltered	 natural	
harbor	 with	 three	 cruise	 berths	 and	 an	 anchorage	 for	 both	
small	 and	 big	 ships.	 the	 port	 is	 located	 approximately	 100	
miles	from	the	Arctic	Circle	and	remains	ice-free	throughout	
the	year.	 the	depth	of	 the	 channel	 at	 low	 tide	 is	 about	25	
meters,	 so	 the	 port	 can	 accommodate	 both	 small	 and	 large	
ships.	the	anchorage	has	a	1000	m	(3281	 ft)	 turning	basin	
with	a	minimum	depth	of	25	m	(82	ft).	the	cruise	facilities	are	
within	walking	distance	from	the	town	center,	and	there	are	
approximately	60	cruise	ship	calls	per	year.

the	town	of	Akureyi	is	the	administrative,	transportation	and	
commercial	center	of	northern	Iceland	and	has	a	population	
of	about	16,000	people.	Akureyi	is	home	to	important	fishing	
industries.	 the	 town	 has	 several	 fish	 processing	 plants	 and	
docking	facilities	for	trawlers.	Akureyi	is	also	the	site	of	one	of	
the	largest	hospitals	in	the	country,	as	well	as	the	university	
of	Akureyri.	Akureyri	Airport,	one	of	four	international	airports	
in	Iceland,	has	scheduled	domestic	flights,	augmented	by	sea-
sonal	scheduled	international	flights.

	
CAse	study:	ICeLAnd	|	Port	of	reyKjAnes
Helguvik	Port,	 located	on	reykjanes	peninsula	 in	 the	 town-
ship	of	reykjanesbaer,	 is	4	kilometers	driving	distance	 from	
the	international	airport	in	Keflavik.	Helguvik,	being	the	most	
recently	 developed	 harbor	 in	 reykjanes,	 provides	 facilities	
for	vessels	sailing	the	north	Atlantic.	With	industrial	sites	in	
the	area	close	to	the	harbor,	there	are	opportunities	for	fast	
growing	import	or	export	firms	wishing	to	expand	in	a	new,	
well-planned	industrial	area	with	ready	access	to	the	geother-
mal	power	on	which	the	reykjanes	region	stands.	

Helguvik	is	also	the	main	oil	supply	and	distribution	harbor	of	
reykjanes,	with	its	oil	tank	facility	and	cargo	handling	areas	
offering	improved	services	for	industrial	freighters	and	oil	ves-
sels.	the	oil	quay	accommodates	tankers	up	to	230m	long	with	
a	water	depth	at	the	quayside	of	14	meters.

the	Port	of	Helguvik	can	accommodate	ships	up	to	200m	long	
with	water	depth	10m	at	a	150m	long	quay	with	a	wharf	area	
behind	 it.	 two	new	quays	with	water	depth	of	12	and	14.5	
meters	are	being	built	with	added	container	and	cargo	han-
dling	areas.	some	large	industrial	companies	are	in	the	process	
of	building	factories	in	Helguvik	industrial	area,	adding	to	the	
importance	and	feasibility	of	container	and	cargo	handling	in	
Helguvik.	Helguvik	is	a	hub	for	combining	sea	and	air	trans-
port	on	the	northern	route.		

the	township	of	reykjanes	has	a	population	of	about	14,000	
people,	with	a	hospital,	many	local	schools	and	other	infra-
structure.	there	 is	a	 large	number	of	empty	apartments	and	
industrial	 housing	 available	 in	Asbru	 enterprise	 Park,	which	
is	 a	 reinvented	nAto	military	 base	 located	 next	 to	 Keflavik	
International	Airport.	Asbru	offers	academic	programs	at	Keilir,	
a	 university	 campus;	 a	 business	 incubator,	 and	 many	 other	
projects,	such	as	a	green	energy	research	center,	a	health	vil-
lage	and	an	international	data	center.		
	
	
CAse	study:	ICeLAnd	|	KefLAvIK		
InternAtIonAL	AIrPort
Keflavík	International	Airport	is	the	largest	airport	in	Iceland	
and	the	country’s	main	hub	for	 international	transportation.	
It	is	situated	3.1	km	(2.0	mi)	west	of	Keflavík	and	50	km	(31	
mi)	southwest	of	reykjavík.	the	airport	has	two	runways:	the	
10,000-foot-long	 (3,000	m)	 and	 200-foot-wide	 (61	m)	 run-
ways	are	long	enough	to	support	the	Antonov	An-225.	

Keflavík	Airport	 is	operated	by	Isavia	Ltd.,	a	private	limited	
company	with	100	percent	government	ownership.	 fourteen	
passenger	carriers	and	three	scheduled	cargo	carriers	operate	
at	Keflavik	 International	Airport	during	 the	 summer	 season.	
Icelandair,	 WoW	 Air,	 delta	 Airlines,	 norwegian	 Air,	 easyjet,	
and	sAs	provide	year-round	scheduled	service.	Most	domestic	
flights	are	flown	from	reykjavík	Airport,	which	lies	within	3	
km	(1.9	mi)	from	reykjavík’s	city	centre.	

In	 the	 summer	of	2012,	 the	airport	 reported	a	 record	num-
ber	of	passengers,	with	one	million	passengers—a	9	percent	
increase	 from	 previous	 year	 during	 the	 busiest	 months	 of	
june,	july	and	August.	the	trend	continues	with	19	percent	
increase	in	september	and	a	predicted	19.8	percent	increase	
till	year’s	end	with	a	total	traffic	of	2.4	million	passengers	in	
2012.		
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CAse	study:	norWAy	|	KIrKenes
the	 region	 of	 sør-varanger	 in	 norway	 has	 supported	 min-
ing	operations	for	over	90	years	and	it	is	the	“attitudes	and	
infrastructure	 that	 supported	 the	mine”	 that	make	 Kirkenes	
the	location	of	so	much	activity.	Combined	with	its	location	
close	to	russia	and	norway,	Kirkenes	is	not	only	a	prominent	
port	in	norway	but	also	the	whole	region.	As	Arctic	activities	
increase,	so	does	the	importance	of	this	port.
	
the	port	itself	is	a	deepwater	port	that	is	ice-free	year	round.	
Its	 natural	 landscape	 protects	 the	 harbor	 from	 wind	 and	
weather.	Besides	its	natural	environment,	the	port	has	many	
services	and	supplies	that	make	it	able	to	receive	large	tankers	
and	oil	rigs.	the	port	also	has	many	intermodal	transportation	
linkages	 including	airports,	highways	and	rail	 lines	that	 run	
to	russia	and	finland.	In	addition,	 the	port	has	the	 largest	
indoor	dry-dock	north	of	trondheim	that	can	offer	all	of	the	
necessary	services	to	ships	of	all	sizes.
	
these	elements	make	the	port	an	attractive	second	port	 for	
the	russian	fishing	fleets	operating	in	the	Barents	sea.	Crew	
changes	and	resupplying	can	occur	seamlessly	in	Kirkenes,	and	
the	port	has	a	large	cold	storage	facility	for	frozen	fish.		there	
are	over	600	russian	trawlers	visiting	per	year	for	repair	and	
maintenance,	 shore	 based	 services,	 crew	 changes,	 and	 sup-
ply	procurement	 including	 fuel,	water,	 provisions	 and	waste	
handling.
	
Kirkenes	has	also	become	a	staging	ground	for	vessels	headed	
into	 the	 Arctic	 to	 conduct	 seismological	 surveys	 increasing	
the	number	of	annual	vessel	calls.	As	Arctic	offshore	drilling	
continues	in	the	Barents,	Kirkenes	will	continue	to	serves	as	
a	 resupply	point	 for	these	ventures.	In	fact,	 the	port	 is	the	
only	one	appointed	by	the	norwegian	Coastal	Administration	
suitable	for	petroleum	processing	and	offshore	supply	servic-
es.	Currently	the	port	is	also	supporting	ship-to-ship	transfer	
operations.	An	ice	reinforced	vessel	will	come	from	the	Arctic	
and	 transfer	 condensate	 to	 another	 vessel	 that	 will	 take	 it	
to	market.	tourism	is	another	driver	for	development	within	
the	Arctic,	and	with	 the	 increase	 in	polar	 tourism,	Kirkenes	
has	been	the	destination	for	many	cruise	lines	including	the	
norwegian	Coastal	express.

	

CAse	study:	norWAy	|	HAMMerfest
the	 town	 of	Hammerfest	 has	 a	 population	 of	 about	 10,000	
people	 and	 claims	 to	 be	 the	 northernmost	 town,	 although	
other	towns	claim	otherwise.	the	port	of	Hammerfest,	because	
of	its	central	location	to	the	road	system	and	the	airport,	is	
the	regional	hub	of	finnmark	in	norway.	It	has	always	been	
supportive	of	natural	 resource	exploration	 in	 the	Arctic	 and	
supportive	of	development.	In	addition	to	supporting	resource	
exploration	and	cargo	operations,	the	port	also	plays	host	to	
cruise	ships.	2011	saw	22	cruise	ship	calls	transporting	17,500	
passengers.

the	primary	 industry	 in	Hammerfest	used	 to	be	fishing,	but	
the	economy	drastically	changed	with	the	development	of	the	
snøhvit	gas	field.	to	export	this	gas,	a	liquefied	natural	gas	
terminal	was	build	 to	 ship	 LnG	 to	north	American	markets.	
the	 plant	 was	 originally	 built	 in	 2007,	 but	 with	 the	 shale	
gas	 revolution,	 there	was	no	 longer	a	market	 in	 the	united	
states.	the	Hammerfest	facility	was	forced	to	find	other	mar-
kets	 for	 gas.	 one	 of	 those	 markets	 is	 japan.	 In	 november	
2012,	the	“ob	river”	sailed,	with	a	russian	nuclear	powered	
icebreaker	escort,	through	the	northern	sea	route	to	deliver	
much	needed	natural	gas	to	japan.	this	 route	 is	about	half	
the	distance	that	would	normally	be	required	if	the	shipments	
travelled	along	the	traditional	route	through	the	suez	Canal.	
In	addition	to	fishing	and	gas	export,	the	port	also	supports	
aquaculture,	oil,	transportation	and	construction.	

there	are	three	tugs	available	from	the	port:	the	Boris,	Barents	
and	the	Banak.	these	tugs	are	predominantly	responsible	for	
helping	LnG	tankers	as	they	come	into	the	facility.	In	addition,	
statoilHydro,	the	operator	and	owner	of	the	LnG	facility,	has	
contracted	two	helicopters:	one	for	transportation	and	one	for	
search	and	rescue.	the	norwegian	Clean	seas	Association	for	
operating	Countries	(nofo),	which	has	a	fleet	of	25	oil	spill	
response	vessels	and	another	25	tugs,	now	has	several	offices	
open	in	Hammerfest	on	standby	in	case	they	are	needed.	
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CAse	study:	russIAn	federAtIon	|		
Port	And	AIrPort	of	MurMAnsK
the	seaport	of	Murmansk	is	one	of	the	largest	ice-free	ports	in	
russia.	It	is	located	on	the	coast	of	Kola	Bay	in	the	Barents	
sea	at	68	degrees	58	minutes	n,	33	degrees	05	minutes	 e.	
the	port	 is	navigated	all	 year	 round	by	all	 sizes	of	 vessels.	
the	main	port	facilities	are	 located	on	the	western	coast	of	
Kola	Bay,	including	the	mooring	berths	of	the	commercial	port	
(including	 a	 passenger	 area),	 fishing	 port,	 repair	 shipyard,	
shipyard,	 oil	 terminal,	 and	 fsue	 Atomflot	 premises.	 on	 the	
eastern	coast	of	Kola	Bay	there	are	a	number	of	small	fish	and	
fleet	 maintenance	 terminals.	 three	 road-handling	 terminals	
(Lavna,	Belokamenka,	Mokhnatkin)	are	a	part	of	the	Murmansk	
port,	as	well	as	an	open	road	near	Kolguev	Island	(the	eastern	
part	of	the	Barents	sea).	Beyond	Kola	Bay	the	port	owns	sev-
eral	terminals	designated	for	anchorage	and	repair	of	vessels.

the	Port	of	Murmansk	owns	approximately	100	mooring	berths	
with	a	total	 length	of	more	than	10	km.	Approximately	200	
stevedoring	companies	render	services	in	handling	of	a	wide	
range	 of	 cargo:	 coal,	 non-ferrous	 and	 ferrous	metals,	 Arctic	
destination	containers,	 apatite	 concentrate,	mineral	 fertiliz-
ers,	oil	products,	crude	oil,	and	refrigerated	cargo.	

the	fsue	“rosmorport”	Murmansk	branch	provides	round-the-
clock	pilotage	services	for	all	kinds	of	vessels	calling	at	the	
ports	 of	Murmansk	 and	Kandalaksha,	 as	well	 as	 information	
(consulting)	 pilot	 services	 beyond	 the	 mandatory	 pilotage	
area.	the	Murmansk	branch	Pilotage	service	employs	47	pilots:	
25	high-grade	pilots	and	22	second-grade	pilots.	

the	Pilotage	service	 specialists	are	highly	 skilled	and	expe-
rienced	 professionals,	 able	 to	 execute	 pilotage	 operations	
of	 any	 difficulty,	 in	 different	weather	 conditions	 and	 to	 all	
types	of	vessels	(dry	cargo	vessels,	bulk	cargo	vessels,	tank-
ers,	nuclear-powered	icebreakers,	special-purpose	devices	and	
platforms)	regardless	of	size	and	displacement.	

Murmansk	Airport	is	the	international	airport	of	Murmansk	in	
the	russian	federation,	serving	both	domestic	operations	and	
international	routes	to	norway	and	finland.	It	is	located	near	
the	 town	 of	 Murmashi	 in	 Murmansk’s	 southern	 suburbs,	 24	
kilometers	(15	mi)	outside	the	city	center.	the	airport	served	
276,599	passengers	in	2006.	It	had	its	peak	in	2004,	when	it	
received	 303,432	 passengers,	 including	 domestic	 operations	
and	international	routes	to	norway	and	finland.	

CAse	study:	russIAn	federAtIon	|		
Port	of	vArAndey
the	Port	of	varandey	is	 located	on	the	shore	of	the	Barents	
sea	near	varandey	Bay.	the	port	is	intended	for	marine	export	
of	oil	produced	in	the	north	of	the	nenets	Autonomous	region.	
A	 year-round	 port,	 varandey	 admits	 ice-class	 vessels	 with	
lengths	up	to	258	m,	widths	up	to	34	m	and	draughts	up	to	
14	m.	oAo	varandey	terminal	is	the	only	stevedoring	company	
that	works	at	the	port	and	operates	two	terminals.	to	the	east	
of	varandey	Bay,	at	a	distance	of	22.5	km	from	the	shore,	a	
permanent	ice-resistant	sea	off-loading	terminal	is	equipped.	
two	branches	of	the	subsea	pipeline	to	transfer	oil	from	the	
onshore	tanks	are	connected	to	the	terminal.	on	the	western	
coast	of	the	varandey	strait	there	is	a	cargo	terminal	with	a	
200-meter	mooring	wall.	the	terminal	is	used	to	transfer	gen-
eral	cargo	in	summer	and	is	able	to	admit	vessels	with	draught	
up	to	3.5m,	length	up	to	120m	and	width	up	to	15m.	

the	varandey	terminal	handles	the	export	of	commercial	crude	
oil	produced	in	the	timano-Pechora	oil	province	of	the	yamalo-
nenets	autonomous	district	in	the	north	of	russia’s	european	
region.	 to	 increase	 exports	 to	 Western	 europe	 and	 north	
America,	LuKoIL	expanded	the	terminal’s	onshore	tank	 farm	
to	a	capacity	of	325,000	cubic	meters	and	added	two	25-km	
underwater	pipelines,	as	well	as	an	ice-resistant	fixed	offshore	
terminal	where	 the	 oil	 is	 loaded	 onto	 tanker	 ships.	 LuKoIL	
loaded	the	first	ice-class	tanker	at	its	varandey	oil	export	ter-
minal	on	june	2008.	the	70,000-ton	vasily	dinkov	was	headed	
for	the	Canadian	port,	Come	By	Chance,	in	newfoundland.

the	varandey	facility	consists	of	an	onshore	tank;	a	fixed	ice-
resistant	oil	terminal	14	miles	offshore,	with	a	height	of	over	
160	feet	and	a	weight	of	over	11,000	metric	tons,	including	
living	quarters	and	a	mooring	cargo	handling	system	with	a	
jib	 and	a	helicopter	 platform;	 two	underwater	 pipelines,	 32	
inches	in	diameter,	connecting	the	onshore	tank	battery	and	
the	offshore	oil	terminal;	and	an	oil	metering	station,	auxil-
iary	tanks,	pumping	station	and	power	supply	facilities.

An	auxiliary	icebreaker	and	an	icebreaking	tug	are	on	duty	in	
the	vicinity	of	the	terminal,	according	to	LuKoIL.	the	environ-
mental	safety	system	at	varandey	has	three	levels	of	security	
and	 is	 fully	 automated.	 the	 terminal	 has	 been	 designed	 to	
operate	with	 zero	 discharge,	which	means	 that	 all	 industri-
al	and	domestic	waste	is	collected	in	special	containers	and	
transported	onshore.
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CAse	study:	russIAn	federAtIon	|		
Port	of	AnAdyr
Anadyr	 is	 the	capital	and	administrative	center	of	Chukotka	
Autonomous	 okrug	 located	 in	 the	 far	 east	 of	 the	 russian	
federation.	the	federal	 level	seaport	of	Anadyr	is	located	in	
the	northwest	coast	of	the	Gulf	of	Anadyr	in	the	northern	part	
of	the	Bering	sea	and	is	the	largest	in	the	Chukotka	region.	sea	
routes	 connect	 with	 Petropavlovsk-Kamchatsky,	 vladivostok,	
and	Magadan,	among	other	ports.	Its	capacity	allows	for	the	
transport	of	1	million	tons	of	various	cargo.	the	port	is	open	
four	months	out	of	the	year,	july	1	to	november	1.	
	
the	Port	of	Anadyr	became	a	branch	of	rosmorport	federal	state	
unitary	enterprise	in	2004.	today	it	is	one	of	the	key	positions	
in	the	organization	of	port	complexes	located	in	the	far	east	of	
russia.,	and	a	full	member	of	the	Association	of	Commercial	sea	
Ports,	or	AsoP.	there	are	central	mechanical-repair	workshops	
for	low-tonnage	vessels,	as	well	as	stations	for	oil	spill	response	
and	for	search	and	rescue.	the	only	fully	equipped	diving	group	
in	Chukotka	is	available	for	underwater	 inspections/repairs	of	
vessels	and	hydraulic	engineering	construction	operations.

	
CAse	study:	russIAn	federAtIon	|		
AnAdyr	AIrPort
the	 international	 airport	 of	 Anadyr	 is	 located	 at	 64°	north	
across	the	ugolnye	Kopi	estuary	from	the	town	of	Anadyr.	the	
airport	commutes	to	the	city	by	helicopters	all	year	round	and	
by	barge/boats	vessels	during	the	summer.	regular	flights	are	
scheduled	to	Magadan,	yakutsk,	Khabarovsk	and	Moscow,	and	
also	to	all	regions	of	the	Chukotka	Autonomous	okrug.
	
the	federal	state	unitary	enterprise	CHuKotAvIA	was	created	
by	the	state	committee	of	the	russian	federation	on	March	
24,	1995.	that	enterprise	united	10	airports	of	Chukotka.	the	
main	airport	 is	Anadyr;	other	branches	 include	Beritgovskiy,	
Keperveym	 (omolon),	 Lavrentiy,	 markovo,	 shmidt,	 Pevek.	
Pevek	and	Anadyr	airports	are	the	only	two	of	federal	status	
and	with	artificially	covered	runways.	the	CHuKotAvIA	enter-
prise	fleet	includes	MI-8t	helicopters,	and	An-24	and	An-26	
aircraft.
	
the	airport	complex	includes	the	airport	terminal,	which	can	
accommodate	 about	 340	 passengers,	 and	 a	 hotel.	 Airport	
parking	can	accommodate	about	19	aircraft	of	different	types;	
helicopters	 of	 all	 types;	 and	 many	 types	 of	 smaller	 foreign	
aircraft.	

CAse	study:	sWeden	|	tHe	Ports	of	stoCKHoLM
the	 Ports	 of	 stockholm	 comprise	 a	 number	 of	 port	 areas,	
of	 which	 värtahamnen,	 frihamnen	 and	 Loudden,	 as	 well	 as	
stadsgården	 and	 skeppsbron	 are	 the	 most	 prominent	 com-
mercially.	 other	 central	 quays	 are	 located	 at	 strömmen	 and	
nybroviken	 and	 provide	 attractive	 quay-berths	 for	 the	 local	
passenger	traffic.

värtahamnen,	frihamnen	and	stadsgården	have	extensive	ferry	
services	for	both	goods	and	passengers	traveling	to	and	from	
finland	and	the	Baltic	countries.	stadsgården	and	skeppsbron	
are	the	points	of	arrival	and	departure	for	the	regular	sched-
uled	cruise	traffic	to	and	from	Mariehamn.
	
In	 the	 summer	 stadsgården,	 skeppsbron	 and	 frihamnen	 are	
the	ports	favoured	by	the	international	cruise	liners.	Loudden	
and	norra	värtahamnen	house	important	facilities	for	supply-
ing	stockholm	with	oil	and	fossil	fuels.
	
frihamnen	has	one	of	the	most	important	container	terminals	
on	the	east	coast	and	grain	is	exported	from	here	to	all	four	
corners	of	the	world.	Within	the	port	areas	of	stockholm	there	
are	also	facilities	for	loading	and	unloading	sand,	cement	and	
fuel	pellets.

	
CAse	study:	sWeden	|	stoCKHoLM		
ArLAndA	AIrPort
Arlanda	is	sweden’s	largest	international	airport	and	acts	as	an	
important	hub	for	the	stockholm	region	and	scandinavia—with	
flights	 to	172	destinations	around	 the	whole	world,	 and	good	
ground	transportation	to	and	from	other	parts	of	the	stockholm	
region.
	
swedavia	 group	 is	 a	 business-driven	 and	 state-owned	 airport,	
which	is	responsible	for	the	operation	and	development	of	eleven	
swedish	airports,	including	stockholm	Arlanda	Airport.
this	means	that	swedavia’s	revenue	comes	from	customers	and	
that	the	swedish	state	demands	a	return	on	its	investment.	the	
state	has	also	entrusted	swedavia	with	operating	and	develop-
ing	 cost-effective,	 safe	 and	 smoothly	 functioning	 airports.	 At	
Arlanda	this	entails	a	wide	range	of	business	activities,	including	
everything	 from	 running	 the	 airport’s	 own	energy	 company	 to	
property	leasing	and	international	marketing	of	stockholm	as	a	
destination.
	
stockholm	Arlanda	Airport	also	plays	a	significant	role	in	the	
welfare	state—not	only	in	sweden	as	a	whole	but	also	in	the	
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stockholm	region.	the	airport	creates	new	work	opportunities,	
is	 important	to	tourism	and	commerce,	and	for	cultural	and	
knowledge	exchanges.
	
At	 stockholm	 Arlanda	 Airport	 there	 are	 approximately	 250	
companies	and	organisations	with	about	16,000	employees.	
the	airport	indirectly	generates	an	additional	1,000	jobs	per	
million	 passengers	 and	 around	2,000	 jobs	 in	 the	 region	 for	
taxi	drivers,	nursery	staff,	and	more.	this	translates	to	more	
than	50,000	jobs	in	addition	to	those	at	the	airport	itself.
	
It	is	important	for	Arlanda	to	be	an	integral	part	of	the	region	and	
to	work	towards	advancing	the	development	of	this	region.	this	is	
why	the	airport	participates	in	various	collaboration	mechanisms.
	
	
CAse	 study:	 unIted	 stAtes	 /	 ALAsKA	 |	 deLonG	
MountAIn	terMInAL	And	red	doG	MIne
the	deLong	Mountain	transportation	system	(dMts)	in	Alaska	
is	located	on	the	Chukchi	sea	about	12	miles	south	of	Kivalina.	
It	consists	of	a	52-mile-long	haul	road	leading	from	red	dog	
Mine	 to	 a	 shallow-water	 dock	 and	 storage	 facility.	 red	dog	
Mine	was	developed	by	teck	(formerly	Comico)	and	nAnA	and	
is	now	the	largest	zinc	and	lead	mine	in	the	world	producing	
over	1.2	million	metric	tons	per	year.	
	
the	 difficulty	 is	 being	 able	 to	 transport	 the	 mineral	 ore.	 the	
Alaska	 Industrial	 development	 and	 export	 Authority	 (AIdeA)	
financed	and	built	the	dMts.	AIdeA	is	a	statutory	corporation	of	
the	state	of	Alaska.	that	means	that	rather	than	a	normal	state	
agency,	AIdeA	is	a	public	corporation	that	funds	itself	and	is	able	
to	act	more	like	the	private	sector.		the	total	$267	million	dollar	
investment	was	predominately	raised	through	the	sale	of	bonds.	
the	investment	is	the	repaid	through	a	toll	on	the	road	and	use	
of	port,	which	means	the	time	frame	for	returns	is	dependent	on	
use.	AIdeA	also	believes	that	similar	site	near	red	dog	will	be	
developed	and	the	need	for	the	dMts	will	continue	even	after	the	
life	of	red	dog.	the	initial	construction	was	completed	in	1990	
and	a	port	expansion	was	completed	in	2000.
	
the	difficulty	with	this	transportation	system	is	that	the	sea	in	
that	area	is	only	ice-free	for	about	three	months	out	of	the	year	
so	 all	 port	 activity	 must	 occur	 between	 june	 and	 september.	
ore	is	trucked	to	the	shore	side	facility	throughout	the	year	and	
stored	 in	 one	 of	 two	 ore	 concentrate	 buildings	 until	 shipping	
season.	 the	ore	 is	 then	 loaded	onto	barges	 via	 conveyor.	 the	
barges	then	take	transport	the	ore	concentrate	to	deepwater	ves-
sels	anchored	offshore.	the	port	also	serves	as	the	primary	import	
facility	for	the	fuel	that	is	needed	for	the	mine.	food	and	person-

nel	are	delivered	via	a	airstrip	that	was	built	 to	accommodate	
737s	year-round.
	
the	economic	 impact	 is	huge	especially	 for	a	 region	of	Alaska	
with	very	few	economic	opportunities.	Between	1989	an	2009,	
red	dog	provided	$921	million	in	benefits	to	the	regional	econ-
omy	and	in	the	last	five	years,	the	mine	has	paid	$749	million	in	
taxes	to	local,	state,	and	federal	governments.	the	mine	also	pro-
vides	550	high-paying	jobs	and	many	more	summer	construction	
jobs.	 All	 of	 the	 opportunities	 exist	 because	 the	 public-private	
partnership	that	helped	create	the	dMts.

	
CAse	study:	unIted	stAtes	/	ALAsKA	|	ted	stevens	
AnCHorAGe	InternAtIonAL	AIrPort	
the	 ted	 stevens	 Anchorage	 International	 Airport	 in	 Alaska	 is	
located	at	61°	north,	but	according	to	Alaska,	it	is	not	considered	
an	Arctic	airport.	even	so,	the	airport	is	considered	the	gateway	
to	Alaska.	Anchorage’s	location	makes	it	one	of	the	busiest	air-
ports	 in	the	world.	the	airport	 is	 the	4th	 largest	 in	the	world	
in	 terms	of	 cargo	 throughput	 after	Hong	Kong,	Memphis,	 and	
shanghai.	It	is	also	the	2nd	largest	airport	in	the	united	states	
for	landed	weight	of	cargo	aircraft	after	Memphis.	fedex	and	uPs	
operate	major	hubs	at	the	airport,	partly	because	Anchorage	is	
within	9.5	hours	of	90%	of	the	industrialized	world	and	equidis-
tant	from	new	york	and	tokyo.	Also,	Lake	Hood	seaplane	Base	at	
the	airport	is	the	largest	and	busiest	floatplane	base	in	the	world.
	
Within	Alaska,	Anchorage	is	by	far	the	busiest	airport	in	terms	of	
passengers	with	about	5	million	passengers	annually.	In	2011,	
there	 were	 more	 than	 50,000	 passenger	 aircraft	 landings	 and	
42,000	cargo	aircraft	landings.	there	are	23	passenger	destina-
tions	and	49	cargo	destinations	served	 from	the	airport	by	45	
different	air	carriers.	this	traffic	peaks	 in	the	summertime	and	
the	number	of	passengers	in	june,	july,	and	August	are	twice	as	
high	as	between	october	and	April.	seattle,	Washington,	which	
is	2,300	kilometers	away,	represents	25%	of	all	Anchorage	traffic.
	
starting	on	May	15,	2013,	Icelandair	will	be	offering	non-stop	
seasonal	service	between	Iceland	and	Anchorage	twice	a	week	
through	september.	susan	Bell,	commissioner	of	the	department	
of	Commerce,	Community	&	economic	development	for	the	state	
of	Alaska	was	quoted	in	Pr	newswire	saying,	“Alaska	has	 long	
been	 an	 inspirational	 holiday	 destination	 for	 travelers	 from	
around	the	world…we	believe	Icelandair’s	new	route	to	Alaska	
will	be	hugely	successful,	and	will	continue	to	underscore	our	role	
as	a	premier	destination	as	well	as	to	help	us	grow	in	european	
and	scandinavian	markets.”	2012	also	saw	direct	flights	restored	
between	Anchorage	and	the	Kamchatka	Peninsula	in	russia.
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sourCes
Canada
Port	of	Churchill
•	 http://www.portofchurchill.ca/
•	 http://www.portofchurchill.ca/pdfs/CGdCnewsrelease-russia17oct07.pdf
•	 http://www.omnitrax.com/about/history
•	 http://www.portofchurchill.ca/about/history/
	
Iqaluit	Airport
•	 http://www.nunatsiaqonline.ca/stories/article/65674new_public-private_iqaluit_airport_to_cost_up_to_300_million/
•	 http://www.cbc.ca/news/canada/north/story/2012/07/06/north-iqaluit-airport-rennovations.html
•	 http://www.nunatsiaqonline.ca/stories/article/65674iqaluit-nuuk_flights_ready_for_june_15_take-off/
•	 http://www.cbc.ca/news/canada/story/2006/02/10/airbus060310.html

Faroe Islands
•	 http://www.fae.fo/default.aspx?pageid=12744&sectionid=358
•	 http://www.fae.fo/get.file?Id=9668
•	 http://www.ramboll.com/projects/viewproject?projectid=42BBe3e7-f8CA-4378-92f3-f680dA3874dC	

Finland
Port	of	Helsinki
http://www.portofhelsinki.fi/frontpage

Helsinki	vantaa	Airport
http://www.helsinki-vantaa.fi/more-information/Helsinki-Airport-in-brief

Greenland
royal	Arctic	Line	A/s
•	 http://www.ral.gl/	
•	 http://www.businesscatalog.gl/Home/servicetransport/royalArcticLineAs/tabid/79/default.aspx	

Iceland
Grundtangi
•	 http://faxafloahafnir.is/faxafloahafnir/en/
•	 http://www.randburg.com/is/portkefl/

Port	of	Akureyri
www.port.is/

Port	of	reykjanes	(Helguvik)
•		 www.reykjaneshofn.is
•		 to	look	at	sketches	of	the	area	in	Helguvik	industrial	area,	see	following	link	www.helguvik.is
•		 for	water	depth	figures,	see	http://sigling.is/lisalib/getfile.aspx?itemid=5802
•		 http://visitreykjanes.is/
•		 www.reykjanesbaer.is
•		 http://www.asbru.is/english

Keflavik	International	Airport
•	 http://www.isavia.is/files/english/aviation_fact_file_2011_en.pdf	
•	 http://www.kefairport.is/english/news/1787/norwegians-first-flight-to-Iceland/default.aspx	
•	 http://www.theairdb.com/airport/Kef.html	
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Norway
Kirkenes
•	 http://barentsobserver.com/en/business/russian-oil-adventure-kirkenes-company-15-08
•	 http://library.arcticportal.org/1571/1/Kirkenes.pdf
•	 http://www.arctic-europe.com/images/Pres%20trond%20160810.pdf
•	 http://www.intsok.com/style/downloads/tschud_Pdf_IntsoK%20Holmenkollen.pdf

Hammerfest
•	 http://www.hammerfesthavn.no/about-the-port-of-hammerfest.4450677-83256.html
•	 http://barentsobserver.com/en/arctic/hammerfest-lng-set-sails-japan-arctic-route-06-11
•	 http://www.scandoil.com/moxie-bm2/news/spot_news/helicopter-services-contract-for-hammerfest-base-2.shtml	

Russian Federation
Port	of	Murmansk
http://www.arctic-lio.com/murmansk	
	
Murmansk	Airport
http://www.airport-murmansk.ru/en/
	
Port	of	varandey
•	 http://www.arctic-lio.com/varandey
•	 http://www2.emersonprocess.com/en-us/news/pr/Pages/1011-varandey.aspx
•	 http://www.petroleumnews.com/pntruncate/539572303.shtml

Port	of	Anadyr	
http://www.chukotskiiao.ru/adm/
	
Anadyr	Airport
http://chukotavia.ru/

Sweden
the	Ports	of	stockholm
http://www.stockholmshamnar.se/en/our-Ports/the-Ports-of-stockholm/

stockholm	Arlanda	Airport
http://www.swedavia.com/arlanda/about-stockholm-arlanda-airport-/about-stockholm-arlanda-airport/

united States / Alaska
deLong	Mountain	transportation	system
•	 http://northern.org/programs/clean-water-mines/clean-water-mining-program-map-page/mines-and-mineral-exploration/delong-moun-

tain-terminal-transportation/
•	 http://www.aidea.org/Programs/Infrastructuredevelopment/deLongMountaintransportationsystemdMts.aspx
•	 http://www.aidea.org/Portals/0/AIdeA%20documents/AIdeA_dMts.pdf

ted	stevens	Anchorage	International	Airport
“Alaska-Kamchatka	flights	to	Be	restored.”	The Moscow Times.	n.p.,	5	Apr.	2012.	Web.	12	nov.	2012.	http://www.themoscowtimes.com/busi-

ness/article/alaska-kamchatka-flights-to-be-restored/456110.html.

“Anchorage	dominates	Alaskan	Airport	Landscape;	Palin-mania	May	Boost	traffic	as	state	Gets	Massive	Media	Coverage.”	Airline, Airport and 
Aviation Route News & Analysis.	n.p.,	n.d.	Web.	12	nov.	2012.	http://www.anna.aero/2008/10/03/anchorage-dominates-alaskan-airport-
landscape/.

“Icelandair	Announces	non-stop	service	from	Anchorage	And	new	routes	to	Zurich	and	st.	Petersburg.”	Prnewswire.	Aug.	24,	2012.	Accessed	
dec.	 20,	 2012.	 http://www.prnewswire.com/news-releases/icelandair-announces-non-stop-service-from-anchorage-and-new-routes-to-zur-
ich-and-st-petersburg-167328725.html.

“related	Information.”	Ted Stevens Anchorage International Airport.	Alaska	department	of	transportation	&	Public	facilities,	n.d.	Web.	12	nov.	
2012.	http://dot.alaska.gov/anc/about/facts.shtml.
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WorKsHoP	AGendA
Arctic	transportation	Infrastructure:	response	Capacity	and	
sustainable	development
3-6	december	2012
reykjavik,	Iceland

WorKsHoP	PArtICIPAnts

ProjeCt-reLAted	terMInoLoGy
Arctic
Arctic	Council
response	Capacity
sustainable	development

LIst	of	dAtA	PoInts	And	defInItIons
Maritime
Aviation

LIst	of	ArCtIC	MArIne	And	AvIAtIon	InfrAstruCture
Canada
denmark—Greenland	and	faroe	Islands
finland
Iceland
norway
russian	federation
sweden
united	states	/	Alaska

APPeNDIX c: WOrkShOP mATerIAlS
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monday, 3 December 2012

14.00-16.00 registration

16.00 Welcome	and	opening	remarks—drue	Pearce,	Chair,	Institute	of	the	north

Group	introductions	and	expectations—nils	Andreassen,	executive	director,	Institute	of	the	north

Goals,	process	and	outcomes	for	small	group	sessions

17.00 small	group	brainstorming	and	crowd	sourcing	of	definitions/terminology

mARITImE 
Maritime	Chair:	CDR Jonathan Spaner,	director	of	
emerging	Policy,	u.s.	Coast	Guard

technical	expert:	Dr. lawson Brigham,	distinguished	
Professor	of	Geography	&	Arctic	Policy,	university	of	
Alaska	fairbanks,	united	states

AvIATION 
Aviation	Chair:	Dr. Thorgeir Palsson,	Professor	of	Air	
navigation	technology,	reykjavik	university

technical	expert:	Ingi Thor Gudmundsson,	director	
of	sales	and	Marketing,	Air	Iceland

18.00-20.00 Welcome reception sponsored by Arctic Shipping ltd.
Welcome	toast—Hjalmar	W.	Hannesson,	senior	Arctic	official,	Iceland

WorKsHoP	MAterIALs:	AGendA

ProjeCt	BACKGround
Increased	resource	extraction	to	support	economic	and	community	development	and	 increased	shipping	traffic	through	Arctic	
waters	have	resulted	in	the	corresponding	need	for	an	increased	capacity	to	respond	by	sea	and	air.	Arctic	ports	and	airports	serve	
as	an	important	base	for	response,	acting	as	a	gateway	to	support	sAr,	resource	extraction	and	development	activities,	pollution	
prevention	and	environmental	safety,	and	community	health	and	security.	

the	Arctic	Council’s	sustainable	development	Working	Group	(sdWG)	approved	a	project	during	the	swedish	Chairmanship	(co-
led	by	the	united	states	and	Iceland)	to	assess	transportation	infrastructure.	the	Arctic	Maritime	and	Aviation	transportation	
Infrastructure	Initiative	(AMAtII)	seeks	to	evaluate	northern	infrastructure—ports,	airports,	and	response	capability—by	inven-
torying	maritime	and	aviation	assets	in	the	Arctic.	

Case	studies	and	 illustrative	stories	of	northern	aviation	and	maritime	 infrastructure—contributed	by	participants—will	 serve	
to	 highlight	 the	 challenges	 of	 infrastructure	 development	 in	 the	 Arctic	 and	 its	 role	 in	 facilitating	 sustainable	 development.	
Proceedings	from	the	workshop,	along	with	anecdotal	information	and	other	resource	documents,	will	be	incorporated	into	a	guid-
ance	document	to	provide	the	sdWG	with	policy-relevant	information.
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Tuesday, 4 December 2012 

07.30 Coffee	and	pastries

08.00-09.00 Plenary	session:	sArex	2012	

Lt	snorre	Greil,	Icelandic	Coast	Guard

09.00-10.30 Breakout	sessions—aviation and maritime discussions begin

Current infrastructure and response
•	 What	infrastructure	is	currently	in	place	to	respond	to	an	emergency	and/or	to	support	community	resup-

ply	or	resource	development	activities?

	 review	AMAtII	map	of	port	and	airport	locations/information.	discuss	missing	elements,	comment	on	
current	infrastructure,	add	data.

mARITImE SESSION 
facilitator:		Sarah Barton, Consultnorth

session	Chair:	vladimir kharlov, 
trans-nAo	shipping

AvIATION SESSION 
facilitator:		Patrick Juneau,	transport	Canada

session	Chair:	Steve hatter, Alaska	department	of	
transportation	and	Public	facilities

10.30 Health	break

11.00-12.00 Interactive	plenary	session—moderated by Drue Pearce with Nils Andreassen
•	 How	can	we	effectively	evaluate	the	current	capacity	to	respond	in	the	Arctic?

12.00-13.30 Lunch	and	panel	discussion—Arctic	Mapping	efforts
•	 Martin	skedsmo,	norwegian	Maritime	Authority	and	Arctic	sdI
•	 Halldór	jóhannsson,	Arctic	Portal
•	 sergey	Balmasov,	Centre	for	High	north	Logistics

“Aviation	system	in	Iceland:	Infrastructure,	organizations	and	supporting	Industries	for	Arctic	transport”
•	 Guðjón	Atlason,	Icelandic	Civil	Aviation	Administration

13.30-15.30 Current and future activity
•	 How	does	current	and	projected	future	activity	affect	decisions	regarding	infrastructure	development?

	 discuss	the	trends	that	you	are	noticing,	including	efforts	to	better	track	increasing	activity.	reflect	on	
public	and	private	sector	responses	to	change	and	the	ability	to	provide	supportive	infrastructure	in	the	
face	of	that	change.

mARITImE SESSION 
facilitator	:	Sarah Barton, Consultnorth

session	Chair:	Tero vauraste, Arctia	shipping,	finland	

AvIATION SESSION 
facilitator:		James hemsath

session	Chair: haukur hauksson, Isavia

15.30 Health	break

16.00-17.00 Interactive	plenary	session—moderated by Drue Pearce with Nils Andreassen
•	 from	a	systems	perspective,	how	does	marine	and	aviation	transportation	respond	to	(and	plan	for)	

increasing	activity?	
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Wednesday, 5 December 2012 

07.30 Coffee	and	pastries

08.00-09.00 Plenary:	scenario—Marine	disaster	Incident	under	AAMsr	

Liane	Benoit	and	sara	french,	Munk-Gordon	Arctic	security	Program

09.00-10.30 Infrastructure and investment
•	 What	legal,	regulatory	and	fiscal	mechanisms	facilitate	intermodal	infrastructure	investment?

	 review	and	discuss	facilitative	elements	for	infrastructure	development.	discuss	these	as	components	of	
planning	efforts	by	states,	municipalities	and	industry.

mARITImE SESSION 
facilitator:		Sarah Barton, Consultnorth

session	Chair:	Tero vauraste, 
Arctia	shipping,	finland	

AvIATION SESSION 
facilitator:		James hemsath

session	Chair:	haukur hauksson, Isavia

10.30 Health	break

11.00-12.00 Interactive	plenary	session—moderated by Drue Pearce with Nils Andreassen
•	 How	do	we	plan	for	growth	potential	in	Arctic	intermodal	infrastructure	development?

12.00-14.00 Christmas	buffet	

14.00-16.00 Infrastructure and sustainable development
•	 How	do	you	leverage	growth,	change	and	increased	activity	to	inform	sustainable	development?

	 discuss	this	in	terms	of	social	and	economic	development,	taking	into	account	environmental	and	cul-
tural	considerations.	review	the	risk-reward	process	in	decision-making.

mARITImE SESSION 
facilitator	:	Sarah Barton, Consultnorth

session	Chair:	CAPT Asgrimur l. Asgrimsson, 
Icelandic	Coast	Guard

AvIATION SESSION 
facilitator:		Patrick Juneau

session	Chair: Niels Grosen, Greenland	Airport	
Authority

16.00 Health	break

16.30-17.30 Interactive	plenary	session—moderated by Drue Pearce with Nils Andreassen
•	 How	can	communication	and	data-sharing	support	decision-making	processes?	

17.30-19.30 Reception offsite 
Hosted	by	the	Icelandic	Coast	Guard	and	the	Icelandic	Ministry	of	Interior
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Thursday, 6 December 2012 

07.30 Coffee	and	pastries

08.00-09.00 Morning	announcements

08.30-11.30 Interactive	plenary	session—moderated by Drue Pearce with Nils Andreassen

What’s next?
•	 summary	of	prevailing	themes	and	key	considerations—session	Chairs	and	technical	experts

•	 What	else	do	we	need	to	know?

	 Based	on	the	AMAtII	data	and	the	workshop’s	discussions,	discuss	cross-cutting	themes,	surprises	or	
remaining	questions.

•	 final	remarks	and	project	next	steps—AMAtII	Phase	2

WORkShOP SPONSORS AND PARTNERS

GOvERNmENT PARTNERS
Government	of	Iceland

state	of	Alaska
university	of	Alaska	fairbanks

GOlD SPONSOR
shell	Alaska

RECEPTION SPONSOR
Arctia	shipping,	Ltd.
Icelandic	Coast	Guard

PROJECT PARTNERS

u.s.	department	of	state
Government	of	Iceland

transport	Canada
state	of	Alaska
Arctic	Portal

shell
u.s.	department	of	transportation	Maritime	Administration

university	of	Alaska	fairbanks
Walter	and	Gordon	duncan	foundation

Canadian	Centre	for	Global	security	studies,	Munk	school	of	Global	Affairs,	university	of	toronto



A r C t I C 	 M A r I t I M e 	 A n d 	 Av I At Io n 	 t r A n s P o r tAt Io n 	 I n f r A s t r u C t u r e :  r e s P o n s e 	 C A PAC I t y 	 A n d 	 s us tA I n A B L e 	 d e v e L o P M e n t
41

WorKsHoP	MAterIALs:	PArtICIPAnts

jonas	G.	Allansson,	Ministry	for	foreign	Affairs	Iceland
tomas	Årnell,	swedish	Maritime	Administration
Asgrimur	Asgrimsson,	Icelandic	Coast	Guard
Guðjón	Atlason,	Icelandic	Civil	Aviation	Administration
sergey	Balmasov,	Centre	for	High	north	Logistics
sarah	Barton,	Consultnorth
Liane	Benoit,	Walter	and	duncan	Gordon	foundation
Hordur	Blondal,	Port	of	Akureyri
dr.	Lawson	Brigham,	university	of	Alaska	fairbanks
Will	estrada,	nAv	CAnAdA
fridthor	eydal,	Isavia
drummond	fraser,	transport	Canada
sara	french,	Walter	and	duncan	Gordon	foundation
Lt	snorre	Greil,	Icelandic	Coast	Guard
Benedikt	th.	Grondal,	Icelandic	Civil	Aviation	Administration
niels	Grosen,	Greenland	Airport	Authority
Ingi	thor	Gudmundsson,	Air	Iceland
Magnús	Guðmundsson,	national	Land	survey	of	Iceland
Pétur	Haflidason,	eagle	Air
julius	Hafstein,	Ministry	for	foreign	Affairs,	department	of	external	trade
Mowgli	Hallehn,	swedish	Maritime	Administration
Gudmundur	Hallgrimsson,	Icelandic	Coast	Guard
Ambassador	Hjalmar	W.	Hannesson,	senior	Arctic	official,	Iceland
steve	Hatter,	state	of	Alaska	dept	of	transportation	and	Public	facilities
Haukur	Hauksson,	Isavia
Hilmar	Helgason,	Icelandic	Coast	Guard
james	Hemsath,	Alaska	Industrial	development	and	export	Authority
Allan	Holm,	danish	national	Police	department
Halldór	jóhannsson,	Arctic	Portal
Petur	johannsson,	Port	of	reykjanes
Patrick	juneau,	transport	Canada
sigurður	steinar	Ketilsson,	Icelandic	Coast	Guard
vladimir	Kharlov,	trans-nAo	shipping
Auðunn	f.	Kristinsson,	Icelandic	Coast	Guard
sigurleifur	Kristjansson,	Isavia
jacqueline	Lancaster-McCarthy,	nAv	CAnAdA
Georg	Larusson,	Icelandic	Coast	Guard
Hanne	Beate	Arnesen	Laugerud,	Avinor	As
dermot	Loughnane,	tactical	Marine	solutions	Ltd.
thorben	j.	Lund,	Icelandic	Coast	Guard
Andrew	Metzger,	university	of	Alaska	fairbanks	Institute	of	northern	engineering
embla	eir	oddsdóttir,	northern	research	forum	
dr.	thorgeir	Palsson,	reykjavik	university
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drue	Pearce,	Crowell	&	Moring;	Institute	of	the	north
Per	Harald	Pedersen,	Avinor	As
Artem	ruchin,	vertical-t	Air	Company
Lee	ryan,	ryan	Air	(us)
Hjalti	sæmundsson,	Icelandic	Coast	Guard
Atli	Már	sigurðsson,	Ministry	for	foreign	Affairs	Iceland
johann	Helgi	sigurdsson,	eimskip
Martin	skedsmo,	norwegian	Mapping	Agency
vladimir	skurikhin,	vertical-t	Air	Company
Capt.	david	snider,	the	nautical	Institute
Cdr	jonathan	spaner,	u.s.	Coast	Guard
fridfinnur	skaftason,	Ministry	of	the	Interior
sólrún	svandal,	Ministry	for	foreign	Affairs	Iceland
Már	sveinbjörnsson,	Hafnarfjarðarhöfn
eirikur	omar	sveinsson,	Isavia	-	Keflavik	Airport
Gísli	H.	sverrisson,	Port	of	reykjanes
steve	theno,	PdC	Inc.	engineers
jorundur	valtysson,	defence	department	of	Iceland
tero	vauraste,	Arctia	shipping
Gisil	viggosson,	Icelandic	Maritime	Administration
Ambassador	stewart	Wheeler,	embassy	of	Canada	to	Iceland
sigurður	Wium,	Icelandic	Coast	Guard
	 	
STAFF

nils	Andreassen,	Institute	of	the	north
Kristina	Baiborodova,	Institute	of	the	north
Geoff	Cooper,	Institute	of	the	north
Abigail	enghirst,	Institute	of	the	north
nancy	Hemsath,	Institute	of	the	north
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WorKsHoP	MAterIALs:	AMAtII	ProjeCt-reLAted	terMInoLoGy

ArCtIC
the	database	examined	ports	and	airports	within	each	nation’s	
geographic	definition	of	Arctic.

for	ports	the	area	was	designated	everything	above	60º	plus	
additional	areas	as	requested	by	individual	nations:

m  Canada	-	includes	Port	of	skagway	(Alaska),	Port	of	
Churchill,	and	portions	of	nunavik	(quebec)	and	northern	
Labrador	and	newfoundland

m  Greenland	-	all

m  faroe	Islands	-	all

m  Iceland	-	all

m  norway	-	north	of	60º

m  sweden	-	north	of	60º

m  finland	-	north	of	60º

m  russia	-	north	of	60º	and	the	Bering	sea

m  united	states/Alaska	-	coastline	along	the	Bering	sea,	
Chukchi	sea,	and	Beaufort	sea

ArCtIC	CounCIL
From the Arctic Council website, http://www.arctic-council.org:
the	ottawa	declaration	of	1996	formally	established	the	Arctic	
Council	as	a	high	level	intergovernmental	forum	to	provide	a	
means	 for	promoting	cooperation,	coordination	and	 interac-
tion	 among	 the	 Arctic	 states,	 with	 the	 involvement	 of	 the	
Arctic	 Indigenous	 communities	 and	other	Arctic	 inhabitants	
on	common	Arctic	 issues,	 in	particular	 issues	of	sustainable	
development	and	environmental	protection	in	the	Arctic.

Arctic	Council	Member	states	are	Canada,	denmark	(including	
Greenland	and	 the	 faroe	 Islands),	 finland,	 Iceland,	norway,	
russian	federation,	sweden,	and	the	united	states	of	America.

In	addition	to	the	Member	states,	the	Arctic	Council	includes	
Permanent	Participants,	organizations	of	Indigenous	peoples	
with	a	majority	of	Arctic	Indigenous	constituency	representing	
a	single	Indigenous	people	resident	in	more	than	one	Arctic	
state;	 or	 more	 than	 one	 Arctic	 Indigenous	 people	 resident	
in	a	 single	Arctic	state.	these	Permanent	Participants	 (PPs)	
have	full	consultation	rights	in	connection	with	the	Council’s	
negotiations	and	decisions:	Arctic	Athabaskan	Council,	Aleut	
International	 Association,	 Gwich’in	 Council	 International,	
Inuit	Circumpolar	Council,	russian	Arctic	Indigenous	Peoples	
of	the	north,	and	saami	Council.

the	Council’s	activities	are	conducted	in	six	working	groups:	
Arctic	Contaminants	Action	Program	(ACAP),	Arctic	Monitoring	
and	 Assessment	 Programme	 (AMAP),	 Conservation	 of	 Arctic	
flora	and	fauna	(CAff),	emergency	Prevention,	Preparedness	
and	 response	 (ePPr),	 Protection	 of	 the	 Arctic	 Marine	
environment	 (PAMe),	 and	 the	 sustainable	 development	
Working	Group	(sdWG).

resPonse	CAPACIty
From the 2009 Arctic Marine Shipping Assessment Report, 
http://pame.is/amsa-2009-report:
emergency	 response	 capacity	 for	 saving	 lives	 and	 pollution	
mitigation	 is	 highly	 dependent	 upon	 a	 nation’s	 ability	 to	
project	 human	 and	 physical	 resources	 over	 vast	 geographic	
distances	 in	 various	 seasonal	 and	 climatic	 circumstances.	
the	current	lack	of	infrastructure	in	all	but	a	limited	number	
of	areas,	coupled	with	the	vastness	and	harsh	environment,	
makes	carrying	out	a	response	significantly	more	difficult	 in	
the	 Arctic.	 Without	 further	 investment	 and	 development	 in	
infrastructure,	 only	 a	 targeted	 fraction	of	 the	potential	 risk	
scenarios	can	be	addressed.

sustAInABLe	deveLoPMent
From the SDWG website, http://portal.sdwg.org/:
the	 sustainable	 development	 framework	 document	 was	
adopted	by	the	Ministerial	meeting	in	Barrow	in	2000,	outlin-
ing	the	elements	of	the	sd	Program	and	identifying	six	subject	
areas	under	the	heading	of	sustainable	development	of	special	
importance:
m	 Health	issues	and	the	well-being	of	people	living	in	the	

Arctic

m	 sustainable	economic	activities	and	increasing	community	
prosperity

m	 education	and	cultural	heritage

m	 Children	and	youth

m	 Management	of	natural,	including	living,	resources

m	 Infrastructure	development

sustainable	development	has	been	defined	in	many	ways,	but	
the	 most	 frequently	 quoted	 definition	 is	 from	 our	 Common	
future,	 also	 known	 as	 the	 Brundtland	 report:	 “sustainable	
development	is	development	that	meets	the	needs	of	the	pres-
ent	without	compromising	the	ability	of	future	generations	to	
meet	their	own	needs.”
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WorKsHoP	MAterIALs:	dAtA	PoInts	&	defInItIons
Arctic maritime Database 
location:
•	 Country
•	 region
•	 Port	name
•	 City
•	 World	Port	Index
•	 un/LoCode
•	 Chart	number
•	 Latitude
•	 Longitude
•	 Port	type
•	 Port	size
•	 distance	to	City	(kilometers)
•	 Population	of	City
•	 time	Zone

Operations (management):
•	 operating	Agency
•	 seasons	of	operations
•	 Primary	function
•	 Website
•	 first	Port	of	entry
•	 etA	required
•	 Annual	vessel	Calls
•	 Annual	domestic	Passengers
•	 Annual	International	Passengers
•	 Annual	Cargo	(tonnes)

Physical Attributes:
•	 Cranes	(fixed,	Mobile,	floating)
•	 Lifts	(tonnes:	0-24,	45-49,	50-100,	100+)
•	 Load/offload	(Wharves,	Anchor,	Med	Moor,	Beach	Moor,	

Ice	Moor)
•	 dry	dock	(small,	Medium,	Large)
•	 Marine	railway	(small,	Medium,	Large)
•	 shelter	Afforded	(excellent,	Good,	fair,	Poor,	none)
•	 entrance	restrictions	(tide,	swell,	Ice,	other)
•	 Good	Holding	Area
•	 turning	Area
•	 Water	depth	(meters)
	 m		Channel
	 m		Anchorage
	 m		Cargo	Pier
	 m		fuel	terminal
	 m		tide
•	 vessel	LoA	(meters)
•	 overhead	restrictions

Arctic Airports Database 
location:
•	 Country
•	 region
•	 Airport	name
•	 City
•	 ICAo	Code
•	 IAtA	Code
•	 Latitude
•	 Longitude
•	 Airport	type
•	 Airport	size
•	 distance	to	City	(kilometers)
•	 distance	to	Closest	International	Airport
•	 Population
•	 time	Zone		

Operations (management):
•	 operating	Agency
•	 Hours	of	operation
•	 Contact
•	 telephone	number
•	 fax	number
•	 Address
•	 Mail
•	 email
•	 Website
•	 Customs
•	 Annual	Aircraft	Movement
•	 Annual	domestic	Passengers
•	 Annual	International	Passengers
•	 Annual	Cargo	(tonnes)	

Physical Attributes:
•	 number	of	runways
•	 runway	dimensions	(meters)
•	 runway	surface
•	 runway	Load
•	 runway	Lights
•	 Load/offload	Capacity
•	 restrictions
•	 Helipad
•	 terminal	Availability
•	 Hangar	space
	 m		size
	 m		Heated
•	 Auxiliary	equipment	Available	
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 Arctic Airports Database continued 

Services, Supplies, and Communications:
•	 Medical	Assistance
•	 firefighting	Capability
•	 response:
	 m		Access	to	sAr
	 m		HAZMAt
•	 Communications
	 m		AtC	services
	 m		Primary	Communication	frequency
	 m		telephone
	 m		telefax
•	 navigation	Aids
	 m		Weather	services
	 m		Maximum	ILs	capability
	 m		Airport	navaids
•	 supplies
	 m		fuel
	 m		deice
	 m		Provisions
	 m		Water
•	 Maintenance	(staffed,	on	Call,	Limited)
•	 disposal	services
•	 repair	(Major,	Moderate,	Limited,	emergency)

Arctic maritime Database continued

Services, Supplies, and Communications:
•	 Medical	facilities
•	 firefighting	Capability
•	 response:
	 m		Access	to	sAr
	 m		Access	to	oil	spill	Cleanup
	 m		HAZMAt
	 m		tugs	(salvage,	Assist)
•	 Communications
	 m		telephone
	 m		telefax
	 m		radio
	 m		radio	telephone
	 m		Air	
	 m		rail
•	 navigation
	 m		navigation	equipment
	 m		Pilotage	(Compulsory,	Available,	Local	Assist,	Advisable)
•	 supplies
	 m		Provisions
	 m		Water
	 m		fuel	oil
	 m		diesel	oil
	 m		LnG
	 m		deck
	 m		engine
•	 services
	 m		Longshore
	 m		electricity
	 m		steam
	 m		dirty	Ballast	offload
	 m		Garbage	disposal
•	 repair	(Major,	Moderate,	Limited,	emergency)
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Data Points Defined | AvIATION

location
•	 Country	–	Where	the	airport	is	located
•	 region	–	Where	the	airport	is	located
•	 Airport	name	–	the	official	name	of	the	airport
•	 City	–	Where	the	airport	is	located
•	 ICAo	Code	–	the	International	Civil	Aviation	organization	(ICAo)	Code	or	location	indicator	is	a	four-character	alphanu-

meric	code	designation	for	each	airport
•	 IAtA	Code	–	International	Air	transportation	Association	(IAtA)	assigns	3-letter	IAtA	airport	codes	and	2-letter	IAtA	airline	

designations
•	 Latitude	and	Longitude	–	Position	in	decimal	form	(rounded	to	six	decimal	places)
•	 Airport	type	–	Indicates	Cargo,	Passengers,	or	Both
•	 Airport	size	–	Indicates	relative	size	as	small,	Medium,	or	Large
•	 distance	to	City	–	the	distance	to	the	closest	city	(in	kilometers)
•	 distance	to	Closest	International	Airport	–	the	distance	to	the	closest	international	airport	(in	kilometers)
•	 Population	–	Population	of	the	closest	city
•	 time	Zone	–	time	zone	(relative	to	utC)	

Operations (management)
•	 operating	Agency	–	Primary	operator	of	this	airport	
•	 Hours	of	operation	–	Hours	when	the	airport	is	open
•	 Contact	information
	 m		name	of	management
	 m		telephone	number
	 m		fax	number
•	 Address	–	Address	of	the	main	office
	 m		Mail	–	Physical	address
	 m		email	–	email	address
•	 Website	–	urL	of	airport	website
•	 Customs	–	An	indicator	of	the	availability	of	Customs	and	Immigration	personnel	at	the	airport
•	 Annual	Aircraft	Movement	–	the	number	of	aircrafts	transiting	the	airport
•	 Annual	domestic	Passengers	–	the	number	of	domestic	passengers	traveling	through	the	airport	
•	 Annual	International	Passengers	–	the	number	of	international	passengers	traveling	through	the	airport	
•	 Annual	Cargo	–	the	amount	of	cargo	transported	through	the	airport	(in	metric	tons)	

Physical Attributes
•	 number	of	runways	–	number	of	runways	available	at	the	airport
•	 runway	dimensions	–	the	dimensions	of	the	available	runways	(in	meters)
•	 runway	surface	–	type	of	runway	surface(s)
•	 runway	Load	–	runway	loading	limits
•	 runway	Lights	–	type	of	runway	lights
•	 Load/offload	Capacity	–	Loading	and	off-loading	limits	and	capabilities
•	 restrictions	–	type	of	restrictions,	if	any
•	 Helipad	–	Availability	of	a	helipad
•	 terminal	Availability	–	Indication	of	an	available	terminal	at	the	airport
•	 Hangar	space	–	Indicates	hangar	space	and	type,	if	available
	 m		size
	 m		Heated
•	 Auxiliary	equipment	Available	–	Indicates	availability	of	portable	equipment	such	as	jet	ways,	plug-ins,	etc.
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Services, Supplies, and Communications
•	 Medical	Assistance	–	Availability	and	type
•	 firefighting	Capability	–	Availability	and	type
•	 response:	An	indication	of	the	availability	of	response	and	type,	if	available
	 m		Access	to	sAr	(search	and	rescue)	capability
	 m		HAZMAt
•	 Communications	–	An	indication	of	the	communications	available	for	aviation
	 m		AtC	services
	 m		Primary	Communication	frequency	–	and	frequency
	 m		telephone
	 m		telefax
•	 navigation	Aids	–	An	indication	of	the	aids	to	navigation	(navaids)	available	at	the	airport	and	type
	 m		Weather	services
	 m		Maximum	ILs	Capability	–	An	indication	of	the	maximum	capability	of	Instrumental	Landing	system	(ILs)	
	 m		Airport	navaids
•	 supplies	–	An	indication	of	supplies	at	the	airport	and	type
	 m		fuel
	 m		deice	
	 m		Provisions
	 m		Water
•	 Maintenance	–	An	indication	of	the	availability	of	maintenance	at	the	airport:	staffed,	on	Call,	or	Limited
•	 disposal	services	–	An	indication	of	the	availability	of	disposal	services	at	the	airport
•	 repair	–	An	indicator	of	the	level	of	repair	available	at	the	airport:	Major,	Moderate,	Limited,	or	emergency
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Data Points Defined | mARITImE*

location
•	 Country	–	Where	the	port	is	located
•	 region	–	Where	the	port	is	located
•	 Airport	name	–	the	official	name	of	the	port
•	 City	–	Where	the	port	is	located
•	 World	Port	Index	–	united	states	national	Geospatial-Intelligence	Agency	index	number
•	 un/LoCode	–	united	nations	Code	for	trade	and	transport	Locations
•	 Chart	number	–	the	number	of	the	best-scale	chart	issued	by	the	national	Geospatial-Intelligence	Agency.		some	interna-

tional	charts	are	listed	as	well	by	prefix
•	 Latitude	and	Longitude-Position	in	decimal	form
•	 Port	type	–	describes	the	physical	layout	of	the	port	(coastal	natural,	coastal	breakwater,	open	roadstead,	river/canal)
•	 Port	size	–	size	indication	is	dependent	on	several	factors	including	area,	facilities	and	wharf	space	(very	small,	small,	

medium,	large)
•	 distance	to	City	–	distance	to	closest	city	(kilometers)
•	 Population	of	City	–	Population	of	closest	city
•	 time	Zone	–	time	zone	(relative	to	utC)

Operations (management)
•	 operating	Agency	–	the	primary	operator	of	the	port
•	 seasons	of	operation	–	operating	seasons
•	 Website	–	urL	address	of	the	port	website
•	 first	Port	of	entry	–	A	port	where	a	vessel	may	enter	and	clear	foreign	goods	and	personnel	through	Customs	and	Immigration
•	 etA	required	–	An	indication	of	whether	an	estimated	time	of	Arrival	message	is	required	in	advance	of	arrival
•	 Annual	vessel	Calls	–	the	number	of	vessels	that	make	call	per	year
•	 Annual	domestic	Passengers	–	the	number	of	domestic	passengers	per	year
•	 Annual	International	Passengers	–	the	number	of	international	passengers	per	year
•	 Annual	Cargo	–	the	amount	of	cargo	imported	and	exported	per	year	(metric	tonnes)

Physical Attributes
•	 Cranes	–	An	indication	of	the	availability	of	cranes	and	type	(fixed,	Mobile,	floating)
•	 Lifts	–	An	indication	of	the	lifting	power	of	the	cranes	(tonnes:	0-24,	45-49,	50-100,	100+)
•	 Load/offload	–	An	indication	of	where	normal	port	operations	are	conducted	(Wharves,	Anchor,	Med	Moor,	Beach	Moor,	Ice	

Moor)
•	 dry	dock	–	An	indication	of	size	and	availability	of	drydock	(small	is	under	200m,	Medium	is	201-300m,	Large	is	301m+)
•	 Marine	railway	–	An	indicator	of	the	size	and	availability	of	marine	railway	(small,	Medium,	Large)
•	 shelter	Afforded	–the	shelter	afforded	from	wind,	sea,	and	swell,	refers	to	the	area	where	normal	port	operations	are	con-

ducted,	usually	the	wharf	area	(excellent,	Good,	fair,	Poor,	none)
•	 entrance	restrictions	–	natural	factors	restricting	the	entrance	of	vessels	(tide,	swell,	Ice,	other)
•	 Good	Holding	Area	–	this	is	indicated	only	where	actual	anchorage	conditions	have	been	reported
•	 turning	Area	–	An	indication	that	a	turning	basin	or	other	water	area	for	turning	vessels	is	available	in	the	port

•	 Water	depth	–	depths	are	given	in	increments	of	1.5	meters	in	order	to	lessen	the	number	of	changes	when	a	small	change	
in	depth	occurs

	 m		Channel
	 m		Anchorage
	 m		Cargo	Pier
	 m		fuel	terminal
	 m		tide
•	 vessel	LoA	–	vessel	Length	overall	(in	meters)
•	 overhead	restrictions	–	this	entry	is	shown	only	to	indicate	that	bridge	and	overhead	power	cables	exist
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Services, Supplies, and Communications
•	 Medical	facilities	–	An	indication	that	there	is	some	form	of	medical	facilities	in	the	port
•	 firefighting	Capability	–	An	indication	that	there	is	some	form	of	firefighting	capability	in	the	port
•	 response:
	 m		Access	to	sAr	–	An	indication	that	there	is	some	form	of	search	and	rescue	capability
	 m		Access	to	oil	spill	Cleanup	–	An	indication	that	there	is	some	form	of	oil	spill	cleanup	method
	 m		HAZMAt	–	An	indication	that	the	port	has	a	way	of	handling	hazardous	materials
	 m		tugs	–	Indicates	whether	tugs	are	available	for	docking/anchorage	assistance	or	salvage	(salvage,	Assist)			

•	 Communications	–	An	indication	that	the	following	communication	methods	are	available:
	 m		telephone
	 m		telefax
	 m		radio
	 m		radio	telephone
	 m		Air	
	 m		rail

•	 navigation:
	 m		navigation	equipment	–	An	indication	that	there	is	some	form	of	navigation	equipment
	 m		Pilotage	–	Indicates	the	requirement/recommendation	for	pilotage	(Compulsory,	Available,	Local	Assist,	Advisable)

•	 supplies	–	An	indication	that	the	following	supplies	are	available	at	the	port:
	 m		Provisions
	 m		Water
	 m		fuel	oil
	 m		diesel	oil
	 m		LnG
	 m		deck
	 m		engine

•	 services	–	An	indication	that	the	following	services	are	available	at	the	port:
	 m		Longshore
	 m		electricity
	 m		steam
	 m		dirty	Ballast	offload
	 m		Garbage	disposal

•	 repair	–	An	indicator	of	the	level	of	repair	available	at	the	port	(Major,	Moderate,	Limited,	emergency)

*note:	many	of	the	marine	definitions	are	taken	directly	from	the	World	Port	Index,	2011	produced	by	the	united	states	
national	Geospatial-Intelligence	Agency.
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WorKsHoP	MAterIALs:	LIst	of	ArCtIC	MArItIMe	And		
AvIAtIon	InfrAstruCture

CANADA | Ports

Akulivik
Arctic	Bay
Arviat
Aupaluk
Bathurst	Inlet
Bernard	Harbor
Cambridge	Bay
Cape	dorset	(Kinngait)
Cape	young
Chesterfield	Inlet
Churchill
Clyde	river
Coral	Harbour
eureka
Gjoa	Haven
Grise	fiord
Hall	Beach
Hopedale	Harbor
Igoolik
Inukjuak
Iqaluit
Ivujivik
Kangiqsualujjuaq
Kangiqsujuaq
Kangirsuk	(Maricourt)
Killiniq	(Port	Burwell)
Kimmirut	(Lake	Harbor)
Kugluktuk	(Coppermine)
Kuujjuaq	(fort	Chimo)
Kuujjuarapik
Lady	franklin	Point
Milne	Inlet
nain
nanisivik
Padloping	Island
Pangnirtung
Paulatuk
Pearce	Point
Police	Point
Pond	Inlet	(Mittimatalik)
Puvirnituq
qikiqtarjuaq
quaqtaq
rankin	Inlet
resolute	Bay	(quaasuittuq)
rigolet
sachs	Harbour	(Ikaahuk)
saglek	Bay
salluit	(sugluk	Inlet)

sanikiluaq
steensby	Inlet
taloyoak	(spence	Bay)
tasiujaq
tuktoyaktuk
tysoe	Point
ulukhaktok
umingmaktok
umiujaq
Whale	Cove
Whapmagoostui

CANADA | Airports

Aklavik
Akulivik
Alert	(Cfs	Alert)
Arctic	Bay
Arviat
Aupaluk
Baker	Lake
Beaver	Creek
Braeburn
Burwash
Cambridge	Bay
Cape	dorset
Carcross
Carmacks
Chapman
Chesterfield	Inlet
Churchill
Clyde	river
Colville	Lake
Coral	Harbour
dawson	City
deline
diavik
ekati
eureka
faro
finlayson	Lake
ford	Bay
fort	Good	Hope
fort	Liard
fort	McPherson
fort	Providence
fort	resolution
fort	selkirk
fort	simpson
fort	simpson	Island
fort	smith

Goose	Bay
Gjoa	Haven
Great	Bear	Lake
Grise	fiord
Haines	junction
Hall	Beach
Hay	river
Hopedale
Hyland
Igloolik
Inukjuak
Inuvik	Mike	Zubko
Iqaluit
Ivujivik
Kangirsuk
Kangiqsualujjuaq
Kangiqsujuaq
Kattiniq/	donaldson
Kimmirut
Kugaaruk
Kugluktuk
Kuujjuaq
Kuujjuarapik
La	Biche	river
Lutselk’e
Macmillan	Pass
Makkovik
Mayo
Mcquesten
Minto
Mule	Creek
nahanni	Butte
nain
nanisivik
norman	Wells
obre	Lake
ogilvie
old	Crow
Pangnirtung
Paulatuk
Pelly	Crossing
Pine	Lake
Pond	Inlet
Puvirnituq
Postville
qikiqtarjuaq
quaqtaq
rankin	Inlet
repulse	Bay
resolute	Bay

rigolet
ross	river
sachs	Harbour
salluit
sanikiluaq
silver	City
snare	river
taloyoak
taltheilei	narrows
tanquary	fiord
tasiujaq
teslin
trout	Lake
tuktoyaktuk/james	Gruben
tulita
tungsten	(Cantung)
twin	Creeks
ulukhaktok/	Holman
umiujaq
Watson	Lake
Wekweeti
Whale	Cove
Whati
Whitehorse	(Cousins)
Whitehorse	International
Wiley
Wrigley
yellowknife

FAROE ISlANDS | Ports

fuglafjordur
Kongshavn
thorshavn
tvoroyri	

FAROE ISlANDS | Airport

vágar

FINlAND | Ports

Hamina	(fredrikshamn)
Hanko	(Hangö)
Helsinki
Inkoo	(Ingå)
jakobstad	(Pietarsaari)
Kaskinen	(Kaskö)
Kemi/torneå
Kokkola	(Karleby)
Kotka
Loviisa	(Lovisa)
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Mäntyluoto
naantali	(nådendal)
Pori	(Björneborg)
Porvoo	(Borgå)
rahja
rauma
roytta
tahkoluoto
tornio
turku	(Åbo)
uusikaupunki	(nystad)
vaasa	(vasa)
vuosaari	Harbor

FINlAND | Airports

enontekio
Helsinki-	Malmi
Helsinki-	vantaa
Ivalo
joensuu
jyvaskyla
Kajaani
Kemi-	tornio
Kittila
Kokkola-	Pietarsaari/
Kruunupyy
Kuopio
Kuusamo
Lappeenranta
Mariehamn	(Maarianhamina)
Mikkeli
oulu
Pori
rovaniemi
savonlinna
tampere-	Pirkkala
turku
utti
vaasa
varkaus

GREENlAND | Ports

Aasiaat	qasigiannguit
Attu
faeringehavn
Gronnedal	(Kangilinguit)
Ilulissat
Kajalleq	upernavik
Kangamiut
Kangerlussuaq	(sondre	
		stromfjord	)
Kangerlusuaq
Kusanartoq
Maniitsoq
Marmorilik

nanortalik
narsaq
narssarssuaq
niaqornat
north	star	Bugt
nuuk
Paamuit
qaanaaq	(thule	Air	Base)
qaqortoq
qeqertarsuaq
qutdleq
shab
sisimiut
soendre	stroemfjord
tasiilaq
upernavik
uummannaq	Harbor

GREENlAND | Airports

Aasiaat
Akunaq
Alluitsup	Paa
Ammassalik
Ammassavik
Appilatoq	(nAn)
Appilattoq
Attu
eqalugaarsuit
Iginniarfik
Ikamiut
Ikerassaarsuk
Ikerassaq
Ilimanaq
Illorsuit
Ilulissat
Innarsuit
Isortoq
Kangaatsiaq
Kangerlussuaq	sondre
stromfjord
Kangersuatsiaq
Kangilinuit
Kitsissuarsuit
Kullorsuaq
Kulusuk
Kuummiut
Maniitsoq
nanortalik
narsaq
narsaq	Kujl.
narsarsuaq
niaqornait
niaqornarsuaq
nuuk	Godthab
nuussuaq
Paamiut

qaarsut
qaqortoq
qasigiannguit
qassimiut
qeqertaq
qeqertarsuaq
saattut
saqqaq
savissivik
sermiligaaq
sisimiut
tasiusaq
tasiusaq	(nAn)
tinnitiqilaaq
ukkusissat
upernavik
upernavik	Kujl.
uummannaq

ICElAND | Ports

Akranes
Akureyri
Bildudalur
Blonduos
Bolungavik
Budir
dalvik
djupivogur
eskifjordur
faskrudsfjordur
Grenivik
Grindavik
Grundarfjödur
Grundartangi
Hafnarfjordur
Helguvik
Hornafjordur
Husavik
Hvammstangi
Isafjordur
Kapavogur
Keflavik
Kopasker
Mjoeyrarhofn
neskaupstadur
njarovik
olafsfjørdur
raufarhöfn
reydarfjordur
reykjavik
sandgerdi
saudarkrokur
seydisfjordur
siglufjørdur
skagaströnd
stodhvarfjordur

straumsvik
thingeyri
vestmannaeyjar
vopnafjordhur

ICElAND | Airports

Akureyri
Bildudalur
egilsstadur
Gjogur
Grimsey
Grundafjordur	(Bakki)
Hornafjordur
Husavik
Isafjordur
Keflavik	nAs
norfjordur
reykjavik
rif
saudarkrokur
thingeyri
thorshofn
vestmannaeyjar
vopnafjordur

NORWAy AND SvAlBARD | Ports

Ålesund
Alta
Åndalsnes
Andenes
Årdalstangen
Ballangen
Ballstad
Barentsburg
Båtsfjord
Berg
Bergen
Berlevåg
Bodø
Brattholmen
Brettesnes
Brevik
Brønnøysund
Bud
djupvik
drag
fauske
finnsnes
florø
Gibostad
Glomfjord
Hammerfest
Hamnesberget
Hareid
Harstad
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Henningsvær
Herøysundet
Hommelvik
Honningsvåg
Kirkenes
Kjerringoy
Kjøllefjord
Korsnes
Kristiansund
Kvalsund
Lakselv
Langstein
Levanger
Lilandsgrunnen
Lødingen
Longyearbyen
Malm
Måløy
Medby
Mo
Molde
Moltustranda
Mongstad
Mosjøen
Muruvik
namsos
narvik
norheimsund
ny-	Alesund
odda
Øksfjord
Ørnes
orstav
reine
rognan
rørvik
salsbruket
sandnessjøen
sjøvegan
skrova
sortland
sørvær
stamsund
steinkjer
stokmarknes
strandvik
stura
sunndalsøra
svolvaer
talvik
thamshamn
tjøtta
tranneset
tranøy
tromsø
trondheim

ulvik
vadsø
vaksdal
vardø

NORWAy AND SvAlBARD  
| Airports

Alta
Andoyo
Banak
Batsfjord
Berievag
Bronnoy
Gardermoen
Hammerfest
Honningsvag
Kjeller
Mehamn
Mo	I	rana
orland
roros
rygge
sorkjosen
svartnes
torp
vadsa
vaernes

RuSSIAN FEDERATION  
| Ports

Ambarchik
Amderma
Anadyr
Arkhangelsk
Belomorsk
Beringovsky
Bolshaya	Piryu	Guba
dikson
dudinka
egvekinot
Igarka
Kandalaksha
Keret
Khatanga
Kovda
Mezen
Murmansk
Mys
Abram
Mys
novyy
naryan
Mar
onega
ostrovnoy	Gremhika

Pevek
Provideniya,	Bukhta
rabocheostrovsk
severodvinsk
st.	Petersburg
tiksi
varandey
vitino

RuSSIAN FEDERATION  
| Airports

Aldan
Alykel
Amderma
Batagay
Baykit
Beloyarsky
Beringovskiy
Beryozovo
Besovets
Chaybukha
Chersky
Chokurdakh
Chulman
deputatskiy
dikson
Igrim
Inta
Izhma
Khatanga
Kogalym
Koslan
Kotlas
Lensk
Leshukonskoye
Markovo
Mirny
Murmansk
Mys	Kamenny
Mys	shmidta
nadym
naryan	Mar
nefteyugansk
nikolskoye
nizhnevartovsk
novy	urengoy
noyabrsk
nyagan
nyurba
olekminsk
olenek
Pechora
Pevek
Poliarny
Provideniya	Bay
Pulkovo

raduzhny
roschino
salekhard
shenkursk
sokol
sovetsky
sredniy
strezhevoy
surgut
syktyvkar
talagi
tarko-	sale
tiksi
tura
ugolny
ugraavia
ukhta
uray
usinsk
ust-	Kamchatsk
ust-	tsilma
ust’-	nera
vilyuysk
vorkuta
vuktyl
yakutsk
Zhigansk

SWEDEN | Ports

Arvidsjaur
Borlange
froson
Gallivare
Gavle	sandviken
Hagfors
Hallviken
Hemavan
Hudiksvall
Kalixfors
Kallax
Kiruna
Kramfors	solleftea
Lycksele
Mora
optand
ornskoldsvik
orsa
Pajala
Pitea
skelleftea
soderhamn
storuman
sundsvall	Hamosand
torsby
umea
vilhelmina
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SWEDEN | Airports

Bollstabruk
Brännfors
domsjö
Gavle
Grisslehamn
Gumbodahamn
Gustavsvik
Hallstavik
Hargshamn
Härnösand
Hudiksvall
Husum
Iggesund
Kagehamn
Karlsborg
Karskär
Köpmanholmen
Kramfors
Luleå
Lund
nordmaling
norrsundet
obbola
Örebro
Örnsköldsvik
Piteå
rundvik
sandarne
sandviken
skelleftehamn
skutskar
söderhamn
söråker
stocka
stockholm
stockvik
sundsvall
torehamn
ulfvik
umeå
utansjö
väja
vallvik
vivstavarv

uNITED STATES
(AlASkA) | Ports

Adak
Akutan	Harbor
Anchorage*
Barrow
Bernard	Harbor
Bethel
Cold	Bay

deLong	terminal
dillingham
dutch	Harbor
Homer*
juneau*
Ketchikan*
King	Cove
Kodiak*
Kotzebue
nome
Petersburg*
Port	Clarence
Prudhoe	Bay
seward*
shismaref
sitka*
skagway*
st.	George
st.	Michael
st.	Paul
unalakleet
valdez*
Wainwright
Whittier*
Wrangell*

*	Indicates	ports	that	support	
Arctic	activity.

uNITED STATES
(AlASkA) | Airports

Adak
Akhiok
Akiachak
Akiak
Akutan
Alakanuk
Aleknagik
Allakaket
Allen	AAf
Ambler
Anaktuvuk	Pass
Angoon	sPB
Aniak
Annette	Island
Anvik
Atmautluak
Barter	Island	Lrrs
Basin	Creek
Beaver
Beluga	Lake	sPB
Bethel
Bettles
Bettles	vor	Lake	sPB
Big	Lake
Big	Mountain

Birchwood
Bob	Baker	Memorial
Bob	Curtis	Memorial
Boundary
Brevig	Mission
Bryant	AHP
Buckland
Cape	Lisburne	Lrrs
Cape	newenham	Lrrs
Cape	romanzof	Lrrs
Central
Chalkyitsik
Chandalar	Lake
Chandalar	shelf
Chefornak
Chenega	Bay
Chevak
Chicken
Chignik
Chignik	Bay
Chignik	Lagoon
Chignik	Lake
Chisana
Chistochina
Chitina
Chuathbaluk
Circle	City
Circle	Hot	springs
Clark’s	Point
Clear
Cold	Bay
Coldfoot
Copper	Center
Craig	sPB
Crooked	Creek
dahl	Creek
deadhorse
deering
dillingham
don	Hunter,	sr
eagle
edak	Lake
edward	Burnell	sr	Mem
edward	G.	Pitka	sr
eek
egegik
eielson	AfB
ekwok
elfin	Cove
elim
elmendorf	AfB
emmonak
english	Bay
excursion	Inlet	sPB
fairbanks	IntL
false	Pass

flat
fort	yukon
funter	Bay	sPB
Galbraith	Lake
Gambell
Girdwood
Golovin
Goodnews	Bay
Goose	Bay
Granite	Mountain	Afs
Grayling
Gulkana
Gustavus
Haines
Haines	sPB
Harris	Harbor	sPB
Healy	river
Hollis	sPB
Holy	Cross
Homer
Hoonah
Hoonah	sPB
Hooper	Bay
Hope
Hughes
Huslia
Hydaburg	sPB
Hyder	sPB
Hyder	sPB
Igiugig
Iliamna
Indian	Mountain	Lrrs
james	A	johnson
juneau	International
Kake
Kake	sPB
Kalskag
Kaltag
Kantishna
Karluk
Kasaan	sPB
Kasigluk	(Akolmiut)
Kasilof
Kenai	Muni
Ketchikan	Harbour	sPB
Ketchikan	IntL
Ketchikan	Peninsula	Point	sPB
King	Cove
King	salmon
Kipnuk
Kivalina
Klawock
Klawock	sPB
Kobuk
Kodiak
Kokhanok
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Koliganek
Kongiganak
Kotlik
Koyuk
Koyukuk
Kuparuk
Kwethluk
Kwigillingok	
Lake	Hood	
Lake	Hood	sPB
Lake	Louise
Larsen	Bay
Lawing
Levelock
Lime	village
Little	diomede
Livengood
Loring	sPB
Manley	Hot	springs
Manokotak
May	Creek
McCarthy
McGrath
Mekoryuk
Merrill	field
Metlakatla	sPB
Metro	field
Middleton	Island
Minchumina
Minto
Moses	Point
Mountain	village
Mudhole	smith	Memorial
naknek
napakiak
napaskiak
nelson	Lagoon
nenana	Municipal
new	stuyahok
newtok
nightmute
nikolai
ninilchik
noatak
nome
nome	City	field
nondalton
north	Whale	Pass	sPB
northway
nuiqsut
nulato
nunapitchuk
ouzinkie
Palmer	Municipal
Pedro	Bay
Pelican	sPB

Perryville
Pilot	Point
Pilot	station
Pioneer	field
Platinum
Point	Baker	sPB
Point	Hope
Point	Lay	Lrrs
Port	Alexander	sPB
Port	Clarence	CGs
Port	Graham
Port	Heiden
Port	Heiden
Port	Lions
Port	Protection	sPB
Portage	Creek
Prospect	Creek
quartz	Creek
quinhagak
ralph	M	Calhoun	Mem
ralph	Wien	Mem
rampart
red	devil
roundtree	sPB
ruby
russian	Mission
salmon	Lake
sand	Point
savoonga
scammon	Bay
selawik
seldovia
seward
shageluk
shaktoolik
sheldon	Point
shishmaref
shungnak
sitka
rocky	Gutierrez
skagway
skagway	sPB
skwentna
sleetmute
soldotna
south	naknek
sparrevohn
st	George
st	Mary’s
st	Michael
st	Paul	Island
stebbins	
stevens	village
stony	river
summit
takotna

talkeetna
tanacross
tatalina	Lrrs
tatitlik
tazlina
ted	stevens	Anchorage
teller
tenakee	springs	sPB
thorne	Bay	sPB
tin	City	Lrrs
togiak
tok	junction
toksook	Bay
tuluksak
tuntutuliak
tununak
twin	Hills
ugashik
umiat
unalakleet
unalaska/dutch	Harbor
Wainwright
Wainwright	AAf
Wainwright	As
Wales
Warm	springs	Bay	sPB
Wasilla
White	Mountain
Whittier
Wiley	Post
Will	rogers	Mem
Willow
Wiseman
Wolf	Lake
Wrangell
yakutat	sPB
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AMATII Website, Database and Map Interface and Overview 
 
 The AMATII Database and Map should be easily accessible on the website developed for the project, 
www.arcticinfrastructure.org.  A screenshot of the home page is below. 
 
On the home page, the user has 
access to all elements of the 
project.  In addition to the 
Interactive Map and Database, at 
the bottom of the page there are 
three boxes: 
 
- AMATII – the project’s 

formational documents, including 

proposal and 2009 AMSA Report 

- WORKSHOP – materials from the 
Arctic Transportation 
Infrastructure Workshop in 
Reykjavik, including agenda, list of 
participants and plenary 
presentations.   
 

- RESOURCES – background documents and 
links to additional information and 
resources 

 
The primary deliverable of the project, the INTERACTIVE MAP, takes the user directly to:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Opening screen for the Interactive Map 
 
The first four items listed under “Data Layers” are the product of the AMATII project. Clicking on Arctic 
Ports and Arctic Airports adds to the map the Arctic maritime and aviation infrastructure compiled as 
part of AMATII. The type and size of the dot on the map identifies the significance of the location: 
maritime infrastructure is indicated as Large/Medium (starred) or Small/Very Small, according to the 
World Port Index; airports by type, International (starred) or Domestic. By adding Arctic Ports Info and 
Arctic Airports Info layers, the user can “mouse over” or hover over the indicators (dots) on the map to 

AMATII home page: www.arcticinfrastructure.org  
 

http://www.arcticinfrastructure.org/
http://www.arcticinfrastructure.org/


AMATII Website, Database and Interactive Map Interface 
Page 2 

learn more about the location. Other layers provide additional lenses through which to view the 
infrastructure, such as Permafrost Extent, SAR jurisdictions, etc. Users can add or subtract layers as 
needed to better understand. There is also the functionality to measure distance by clicking the radius 
icon. 
 
On the right side of the home 
page, the user can enter the 
AMATII DATABASE directly, 
after agreeing to the disclaimer 
developed for the project.   
 
After choosing either ARCTIC 
AIRPORTS or ARCTIC MARITIME, 
the user will see a list of airports 
and/or ports/harbors.  The list 
within each sector can be re-
configured alphabetically to 
highlight a number of features, 
such as name of the facility, region, and country.   
 
Additionally, maritime infrastructure can be sorted by World Port Index, UNILO code and chart 
number.  Likewise, aviation 
information may be sorted by 
ICAO and IATA codes. A search 
window can be used to filter 
choices. Finally, a list of the data 
can be downloaded from the site 
in klm (GoogleEarth), shp 
(database files) or csv (easily 
converted to Excel) format. 
 

The Institute of the North has 
created an email address – 
amatii@institutenorth.org - at 
which changes, revisions, and 
comments about the database 
and interactive map can be 
received.  The Institute will also 
have access to the working side 
of the website and map to make 
those changes. 
 

Opening screen for Arctic Maritime 

 

Opening screen for the AMATII Database 
 

mailto:amatii@institutenorth.org

