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QANURITTUT
Tukihiannaqtunik havaariyauyumayumik uqauhiuyun

Qablunaatitut: The CRISTAL project is a satellite experiment that will measure sea ice thickness in the polar
regions of the Earth for the purpose of climate research. The project is a joint experiment
between NASA and the European Space Agency (ESA). You can find out more about our
satellite here:https://sentiwiki.copernicus.eu/web/cristal In preparation for the launch, my
team would like to test our instruments in the regions around Cambridge Bay in April of
2026. We propose to fly an aircraft (Kenn Borek Basler) with instruments that are similar to
the instruments we will fly on the satellite. The aircraft will take measurements over the sea
ice helping us develop algorithms to correctly estimate sea ice thickness. We will be flying at
an altitude of 300-600 meters over the sea when we are taking measurements, but much
higher over land to avoid any conflicts with air traffic. We will be operating out of
Cambridge Bay airport. Our intention is only to fly into and out of the airport. We do not
plan to land anywhere except this airport. Our crews will stay in Cambridge Bay between
flights. We plan to fly in Inuvik April 1-8 and Cambridge Bay April 9-23, although these dates
could change based on weather. We want to fly out of Cambridge Bay in order to collect
data with our colleagues Dr. John Yackel at the University of Calgary and Dr. Richard Kelly
from the University of Waterloo who will be conducting similar sea ice related tests at the
same time. Please see the image below for the proposed flight area. Research results will be
published in scientific literature regarding Sea Ice and Climate Change.

Uiviititut: N/A

Inuktitut: CRISTAL ᐱᓕᕆᐊᒃᓴᖅ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᖃᐅᔨᔭᕆᐅᕈᑎᒋᔭᐅᓇᓱᐋᕐᒪᑦ ᐆᒃᑐᖅᓯᓂᐋᕐᓗᓂ ᐃᓚᕕᐅᑉ
ᓯᑯᖓᑕ ᐃᔾᔪᓂᖓᓂᑦ ᐅᑭᒃᑐᖅᑑᑉ ᐊᕕᒃᑐᖅᓯᒪᓂᖏᓐᓂ ᓄᓇᕐᔪᐊᕐᒥ ᐱᓕᕆᐋᕆᔭᐅᔾᔪᑎᖃᕐᓗᓂ ᓯᓚᒥᒃ
ᖃᐅᔨᓇᓱᐊᖅᓯᓂᕐᒥᑦ. ᐱᓕᕆᐊᒃᓴᖅ ᑲᑐᑎᔭᐅᓪᓗᓂ ᖃᐅᔨᔭᕆᐅᕈᑎᒋᔭᐅᓇᓱᐋᖅᑐᖅ ᐊᓂᕐᓂᖃᕐᓇᖏᑦᑐᒦᓐᓂᕐᒥᑦ
ᐊᐅᓚᑦᑎᕕᖓᓂᑦ (NASA) ᐊᒻᒪᓗ ᐃᐆᐊᕋᑉ ᐊᓂᕐᓂᖃᓇᖏᑦᑐᒥ ᑭᒡᒐᑦᑐᐃᔨᖏᓐᓂᑦ (ESA).
ᖃᐅᔨᒃᑲᓂᕈᓐᓇᖅᑐᓯ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᖁᑎᑦᑎᓐᓂᑦ
ᐅᕘᓇ:https://sentiwiki.copernicus.eu/web/cristalᐱᕙᒌᔭᕐᓂᑦᑎᓐᓂᑦ ᐱᒋᐋᖅᑎᑕᐅᓂᖓᓄᑦ,
ᐱᔨᕆᖃᑎᒋᒃᑐᖁᑎᒃᑲ ᐆᒃᑐᕋᒃᓯᔪᒪᖕᒪᑕ ᐱᓕᕆᔾᔪᑎᑦᑎᓐᓂᑦ ᐊᕕᒃᑐᖅᓯᒪᓂᐅᔪᓂ ᐊᕙᑎᖏᓐᓂ ᐃᖃᓗᒃᑑᑦᑎᐊᑉ
ᐊᐃᕆᓕ 2026−ᒥ. ᑐᒃᓯᕋᒃᑐᒍᑦ ᖃᖓᑕᔪᒪᓪᓗᑕ ᖃᖓᑕᓲᒃᑯᑦ (ᑭᐊᓐ ᕗᐊᕆᒃ ᕙᔅᓗᕐ) ᐱᓕᕆᔾᔪᑎᖃᓪᓗᑕ
ᐊᔾᔨᓪᓗᐊᐸᓗᖏᓐᓂᒃ ᐱᓕᕆᔾᔪᑎᖏᓐᓂᒃ ᖃᖓᑕᔾᔪᑎᒋᓂᐋᑦᑕᑦᑎᓐᓂᒃ ᖃᖓᑦᑕᖅᑎᑕᐅᓯᒪᔪᒃᑯᑦ. ᖃᖓᑕᓲᒃ
ᐆᒃᑐᖅᓯᖃᑦᑕᓂᐋᖅᑐᖅ ᖁᓚᐅᓪᓗᒍ ᐃᓚᕕᐅᑉ ᓯᑯᖓ ᐃᑲᔪᕐᓗᓂ ᐅᕙᑦᑎᓐᓂᑦ ᐋᖅᑭᒃᓯᑎᓪᓗᑕ
ᖃᐅᔨᓇᓱᐋᓂᐅᔪᓂᒃ ᑕᒻᒪᖏᓪᓗᒋᑦ ᒥᒃᓴᐅᓴᒡᓗᒍ ᐃᒪᕕᐅᑉ ᓯᑯᖓᑕ ᐃᔾᔪᓂᖓ. ᖃᖓᑕᒐᔭᖅᑐᒍᑦ
ᖁᑦᑎᓈᕐᓂᖃᕐᓗᑕ 300-600 ᒦᑕᓂᒃ ᖁᓚᐅᓪᓗᒍ ᐃᒪᕕᒃ ᐆᒃᑐᖅᓯᑎᓪᓗᑕ ᐃᔾᔪᓂᖅᓯᐅᕆᓗᑕ, ᑭᓯᐊᓂ
ᖁᕝᕙᓯᖕᓂᖅᓴᒃᑰᕋᔭᖅᑐᒍᑦ ᖁᓚᐅᓕᕈᑦᑎᒍ ᓄᓇ ᐊᑲᐅᙱᓕᐅᕈᑎᖃᖁᓇᑕ ᖃᖓᑕᓲᓂᒃ
ᓇᓕᐋᓄᐋᖅᑐᓂᒃ.ᐊᐅᓚᑕᐅᓂᐋᕋᑦᑕ ᑕᐃᑲᙵᑦ ᐃᖃᓗᑦᑑᑦᑎᐊᑉ ᖃᖓᑕᓲᒃᑯᕕᖓᓂᑦ.
ᐱᓕᕆᐋᕆᓇᓱᒃᑕᑐᐋᕆᓂᐋᕋᑦᑎᒍ ᑎᑭᑉᐸᒡᓗᑕ ᑕᕝᕗᖓ ᐊᒻᒪᓗ ᐊᐅᓪᓚᑉᐸᓪᓗᑕ ᖃᖓᑕᓲᒃᑯᕖᖕᒥᑦ.
ᐸᕐᓇᒃᓯᒪᖏᑦᑐᒍ ᒥᖃᑦᑕᕋᔭᕐᓂᑦᑎᓐᓂᒃ ᐊᓯᐋᓄᑦ ᑕᕝᕙᖓᑐᐊᖅ ᖃᖓᑕᓲᒃᑯᕕᖕᒧᑦ. ᐃᖅᑲᓇᐃᔭᖅᑎᕗᑦ
ᑕᕝᕙᓃᖏᓐᓇᕐᓂᐋᖅᑐᑦ ᐃᖃᓗᒃᑑᑦᑎᐊᕐᒥ ᖃᖓᑕᖃᑦᑕᖅᑎᓪᓗᑕ. ᐸᕐᓇᒃᓯᒪᔪᒍᑦ ᖃᖓᑕᖃᑦᑕᓛᕐᓂᑦᑎᓐᓂᒃ
ᐃᓅᕕᖕᒥ ᐊᐃᕆᓕ 1-8 ᐊᒻᒪᓗ ᐃᖃᓗᒃᑑᑦᑎᐊᕐᒧᑦ ᐊᐃᕆᓕ 9-23, ᑕᒪᒃᑯᐊ ᐅᓪᓗᖏᑦ ᐊᓯᕈᕈᓐᓇᖅᑐᑦ
ᑐᙵᕕᒋᓗᒋᑦ ᖃᓄᐃᑦᑑᓂᖏᑦ ᓯᓚᒋᔭᑦᑕ. ᐊᐅᓪᓚᕈᒪᒐᔭᕋᑦᑕ ᐃᖃᓗᒃᑑᑦᑎᐊᕐᒦᑦ ᓄᐊᑦᑎᔭᖅᑐᕐᓗᑕ
ᖃᐅᔨᒪᔾᔪᑎᒃᓴᓂᒃ ᐃᓚᒋᓗᑎᒍ ᐃᖅᑲᓇᐃᔭᖃᑎᒋᔭᕗᑦ ᓘᒃᑖᖅ, ᔮᓐ ᔭᒃᑭᓪ ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐊᖓᓂᑦ ᑲᐅᒡᒍᕆᐅᑉ ᐊᒻᒪᓗ
ᓘᒃᑖ ᕆᑦᓱᑦ ᑭᐊᓕ ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐋᖓᓃᖓᖅᑐᖅ ᐅᐋᑐᓘᑉ ᑕᐃᓐᓇᓗ ᐱᓕᕆᓂᐋᖅᖢᓂ ᐊᔾᔨᓗᐊᐸᓗᐊᓂᒃ
ᐃᒪᕕᐅᑉ ᓯᑯᖓᓅᖓᔪᓂᒃ ᖃᐅᔨᓇᓱᐋᖃᑕᐅᓗᓂ ᐊᑕᐅᑦᑎᒃᑯᑦ. ᐊᑏ ᑕᑯᓚᐅᒃᑭᑦ ᑕᐅᑦᑐᓕᐅᖅᓯᒪᔪᑦ
ᑕᐅᓇᓃᑦᑐᑦ ᑐᔅᓯᕌᕆᔮᐅᔪᓂ ᐊᐅᓪᓚᕐᕕᒋᔭᐅᖃᑦᑕᕈᒪᔪᓄᑦ.ᖃᐅᔨᓇᓱᐋᕐᓂᕐᒧᑦ ᓴᖅᑭᑎᑕᐅᔪᑦ
ᐅᖃᓕᒫᒐᓕᐊᕆᔭᐅᓂᐊᕐᒪᑕ ᖃᐅᔨᓇᓱᐊᓂᐅᑉ ᑎᑎᕿᕆᔾᔪᓯᖏᑎᒍ ᐱᓕᕆᐋᖃᒃᑐᑦ ᐃᒪᕕᐅᑉ ᓯᑯᖓᓂᑦ ᐊᒻᒪᓗ
ᓯᓚᐅᑉ ᐊᓯᔾᔨᑉᐸᓪᓕᐋᓂᖓᓂᒃ.

Inuinnaqtun: Nainaqhimayuq tamna Havanguyuq Unniqtut:Tamna CRISTAL havanguyuq tamna
qangattaqhimayuq uuktugauyuq uuktutauniaq tariup hikua ipyutiginianik tahamani
ukiuqtaqtumi avikhimanini Nunaqyuaq piplugu hilap naunaiyaqnia. Tamna havanguyuq
katutyiqatigit uuktuta tapkunanga NASA-kut tapkuatlu European Qilainnaqmi Havakvia
(ESA). Nuanaiqhivallilaqtutit qangattaqhimayutiptingnik
hamani:https://sentiwiki.copernicus.eu/web/cristalHannaiyaqhugu atuliqtittanga,
havaqatitka uukturumayai hanalrutivut tahamani nunaliit avikhimaniani avataani Ikaluktutiak
talvani Aipuru 2026. Uuktutiliuyugut tingminia tingmit (Kenn Borek Basler)
hanalrutiqaqtitlugu ayyikkutapyainik tapkuat hanalrutit tingmipkaqlugit
qangattaqhimayunut. Tamna tingmit uukturaqniaqtai qulaagut tariup hikua ikayuqluta
pivaliatitni uukturautikhat nalaumayumik mikhautnit tariup hikua ipyunia. Tingminiaqtugut
puqtunianik 300-600 miitat qulaagut tariuqmit uukturailirupta, kihimik puqtutqiyaqpianganik
qulaulirangat nuna pittailinahuaqhugit kitutliqak ihuilittautit tingmitinut



ingilorayut.Aulattiniaqtugut talvanga Ikaluktutiak milvianit. Piniaqhimayavut kihimik
tingminiq talvinga aulaqvigivaklugulu milvik. Mittaqniaqhimangittugut kihianik talvunga
milvikmut. Havaktivut nayuqniaqtat Ikaluktutiak akunngini tingmittaqnit. Parnakhimayugut
tingminiq talvunga Inuvik Aipuru 1-8 tamnalu Ikaluktutiak Aipuru 9-23, kihianik tahapkuat
ublut ahiangulat hilamut. Tingmiyumayugut talvanga Ikaluktutiakmit piyakhai katitiqni
tuhagakhat havaqatiptingnut Dr. John Yackel talvani Universitynga Calgary tamnalu Dr.
Richard Kelly talvanga Universitynga Waterloo havariniaqtai ayyikkutapyai tariup hikua
turangayut uuktuutit atauttikkut. Takulugu tamna piksa ataani uuktutmut tingmiyakhaq
inaa.Naunaiyagat qanuritnit makpiraliugauniat talvani naunaiyainiq taiguat piplugu Tariuq
Hikua tamnalu Hilap Ahianguqnia.

Personnel

Personnel on site: 10
Days on site: 10
Total Person days: 100
Operations Phase: from 2026-04-09 to 2026-04-23



Hulilukaarutit
Inigiya Hulilukaarut

Qanurittuq
Nunannga

Qanurittaakhaanik
Initurlinga
qanuritpa

Initurlinga
utuqqarnitat

unaluuniit
Ingilraaqnitat

Uyarannguqtut
akhuurninnga

Qanitqiyauyuq
qanitqiamut

nunallaat
kitulluuniit

ahiruqtailiyainnit
nuna

We are
flying a
Kenn Borek
Basler BT-
67. We will
land in
Cambridge
Bay and fly
1 to 2 flights
per day
within the
specified
area. We are
primarily
interested in
Sea Ice.

Aerial surveys Marine N/A N/A We only plan to
take off and land at
Cambridge Bay.

We are
flying a
Kenn Borek
Basler BT-
67. We will
land in
Cambridge
Bay and fly
1 to 2 flights
per day
within the
specified
area. We are
primarily
interested in
Sea Ice.

Aerial surveys Marine N/A N/A We will fly over our
colleagues
experiment CEMSIE
run by Dr. John
Yackel from CHARS.
It is important that
we fly and take
data over the same
region his team is
surveying on the
ground.

Nunaliin Ilauyun, Aviktuqhimayuniitunullu Ikayuuhiarunguyun

Nunauyuq Atia Timiuyuq Upluani
Uqaqatigiyaungmata

Ikaluktuttiak Junna Ehaloak Kitikmeot Inuit
Association

2026-01-09

Ikaluktuttiak Dr. John Yackel CHARS 2026-01-03



Angiuttauvaktunik
Naunaiqlugu nunanga talvani havauhikhaq ittuq:

Transboundary
Kitikmeot
North Baffin

Angiuttauvaktunik

Munariniqmut
Ayuittiaqtuq

Angirutinga
Qanurittuq

Tadja
Qanurittaakhaanik

Ublua
Tuniyauyuq/Uuktuqtuq

Umikvikhaa
Ublua

Nunavut
Kavamanga,
Nunavunmi
Ihivriuqniqmut
Timiqutigiyanga

In progress with
Mosha Cote.

Applied, Decision
Pending

Tingmiliqiyiitkut
Kaanatami

Applied for
aircraft and
instruments safety
review.

Applied, Decision
Pending

Nunavunmi
Ihivriuqniqmut
Timiqutigiyanga

Information
copied into this
application.

Applied, Decision
Pending

Project transportation types

Transportation
Type

Qanuq Atuqtauniarmangaa Length of Use

Air We will fly into the region with our own Kenn Borek Air Basler. We
will fly with other aircraft in the Icebird Project (126338) and CEMSIE
(126247) data collection activities.

Land We will rent cars in Cambridge Bay to drive from our hotels to the
airport and to CHARS.

Project accomodation types

Nunauyuq



Ihuaqutivaluin Atuqtauyukhan
Hanalrutit atuqtaunahuat (ukuallu ikuutat, pampiutainnik, tingmitinik, akhaluutinik, hunaluuniit)

Hanalrutit Qanurittuq Qaffiuyut Aktikkulaanga –
Qanurittullu

Qanuq Atuqtauniarmangaa

Aircraft 1 50x50 We will fly the Kenn Borek
Basler BT-67 into the
Cambridge Bay airport. From
that airport, we will fly over
the sea ice taking
measurements. We will only
land at the airport.

Rental Car 2 TBD Travel in Cambridge Bay, at
the airport, and to CHARS.

Qanurittuq Urhuqyuaq unalu Qayangnaqtut Hunavaluit Aturninnga

Qanurittuq
urhuqyuaq
hunavaluit
aturninnga:

Urhuqyuaq
Qanurittuq

Qaffiuyut
qattaryut

Qattaryuk
Aktikkulaanga

Atauttimut
Qaffiuyut

Ilanga Qanuq
Atuqtauniarmangaa

Aviation fuel fuel 0 0 0 Liters We will only take Fuel
at the Cambridge Bay
Airport. The plane
consumes 600 Liters
per flight hour.

Imaqmik Aturninnga

Ubluq qanuraaluk (m3) Aturumayain imavaluin
utiqtittagaani qanuq

Atulirumayain imavaluin
utiqtittagani humi

0



Iqqakuq
Ikkakunik Munakgiyauyunik

Havauhikhaq
Hulilukaarut

Qanurittuq
Iqqakut

Ihumagiyauyuq
Qanuraaluktut

Atuqtait

Qanuq
Iqqakuurniarmangaa

Halummaqtirarnirutikhan
piyutin

Information is not available

Avatiliriniqmut Ayurhautingit:

Using our data and the data from our University of Calgary colleagues, we will be able to better measure
the change of sea ice seasonally. The data will help us calibrate the CRISTAL satellite mission
(https://www.esa.int/ESA_Multimedia/Images/2020/09/CRISTAL) scheduled for launch in 2028. This mission
will last 7.5 years and measure the change of sea ice in the polar regions. From this data, which will be
shared worldwide, we can better understand our climate and also understand the impact to the Inuit people
living there.



Additional Information
SECTION A1: Project Info

SECTION A2: Allweather Road

SECTION A3: Winter Road

SECTION B1: Project Info

SECTION B2: Exploration Activity

SECTION B3: Geosciences

SECTION B4: Drilling

SECTION B5: Stripping

SECTION B6: Underground Activity

SECTION B7: Waste Rock

SECTION B8: Stockpiles

SECTION B9: Mine Development

SECTION B10: Geology

SECTION B11: Mine

SECTION B12: Mill

SECTION C1: Pits

SECTION D1: Facility

SECTION D2: Facility Construction

SECTION D3: Facility Operation

SECTION D4: Vessel Use

SECTION E1: Offshore Survey

SECTION E2: Nearshore Survey

SECTION E3: Vessel Use



SECTION F1: Site Cleanup

SECTION G1: Well Authorization

SECTION G2: Onland Exploration

SECTION G3: Offshore Exploration

SECTION G4: Rig

SECTION H1: Vessel Use

SECTION H2: Disposal At Sea

SECTION I1: Municipal Development

Qanurittuq Ittunik Avatinga: Avatingalluanga

We do not plan to change the environment. We are measuring the environment in order to enable long
term measurement of sea ice extant and thickness from our spacecraft, CRISTAL.

Qanurittuq Ittunik Avatinga: Inuuhimayunut Avatinga

Qanurittuq Ittunik Avatinga: Inungit-maniliurutingit Avatinga

Miscellaneous Project Information

We are working with our colleagues at CHARS and University of Waterloo. Dr. John Yackel of the University
of Calgary is already leading a team out onto the ice at Cambridge Bay in the CEMSIE Experiment (126247).
He will have additional aircraft flying over the team on the sea ice. Dr. Richard Kelly from the University of
Waterloo is also flying an aircraft at the same time in project IceBird (126338). Our aircraft has instruments
that are different but complimentary to the other aircraft in this experiment. We want to fly at the same
time these other aircraft are flying so that we collect data over the same regions and at the same time and
can use all of the data to help predict how well we can measure sea ice from space.

Naunaiyainiq ukuninnga Ayurhautingit unalu Piumayaat Ikikliyuumiutinahuarutit

We would be happy to fly with a spotter in our airplane to help us avoid wildlife. Please contact me at 626-
375-4164 if needed. All flights will originate in Cambridge Bay.

Tamatkiumayunik Ihuikgutivaktunik



Impacts
Ilitariyauniq Avatiliriniqmut Ayurhautingit

Havakvinga
- - - - - - - - - - - - - - - - - - - - - - -

Aulapkaininnga
Aerial
surveys

- - - - - P - - - - - - - - - - - - - - - -

Piiqtauniq
- - - - - - - - - - - - - - - - - - - - - - -

(P = Nakuuyuq, N = Nakuungittut unalu mikhilimaittuq, M = Nakuungittut unalu mikhittaaqtuq, U =
Naluyauyuq)



Havaariyauyukhamut Nayugaa

List of Project Geometries

1 polygon We are flying a Kenn Borek Basler BT-67. We will land in Cambridge Bay and fly 1
to 2 flights per day within the specified area. We are primarily interested in Sea Ice.


