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Kuannersuarni pinngoq
qaatit ulorianartunik qin

ngornillit.

Thorium Kuannersuarn
i:

Kuannersuarni thorium
mik akoritinneqartoq G

reenland Minerals Limi
tedip VVM-

rapportimi minnaarujus
suarsimavaat. VVM-rap

portimi takussutissiami
 7-mi1 thoriummimut

tangiliussat imaapput: Q
aleriissarsuarni thorium

mip tangia 60 ppm, eqq
aavik anginermi

thoriummip tangia 200 
ppm kiisalu eqqaavik m

ikinermi 3.200 ppm.

2010-kkut aallartilaarne
ranni thorium atorlugu 

ilisimatuut nukissiutaas
innaasumik

misileraaleruttorputz 20
10-mi inatsisartuni ilaas

ortaq Aleqa Hammond
ip § 37, Aatsitassanut

Naalakkersuisumut, ap
eqquteqamerani akissu

mmi, Greenland Minera
ls and Energy Limited-i

p
Kuannersuarni thorium

mip tangia 770 ppm-ip 
1.477 ppm-illu ak0rnan

niinnerarpaat3 Tassa

agguaqatigiisillugu 1.12
4 ppm-iulluni.

Thorium eqqaavinni as
sigiinngitsuni:

Ujaqqat qaleriissarsuit 
thoriummip tangia minn

erpaafñaniitillugu 770 p
pm:

Ukiumut igitaq 3.000.00
0 tons x 770 / 1.000.00

0 = 2.310 tons

Ukiut 37 ingerlareerner
anni 2.310 tons x 37 = 

85.500 tons

Eqqaavik angineq eqqa
avillu mikineq Nalliit Ta

siarmiittut tangia 1.124
 ppm:

Ukiumut igitaq 3.033.00
0 tons x 1.124/1.000.00

0 = 3.410 tons

Ukiut 37 ingerlareerner
anni 3.410 tons x 37 = 

126.200 tons

Thorium ukiumut iginne
qartartussaq, eqqaavin

ni tamani:
2.310 tons + 3.410 tons

 = 5.720 tons

Ukiut 37 ingerlanerann
i iginneqartussaq:

85.500 tons + 126.200 
tons

211.700 tons NB! Uku aamma thoriu
mmitaqassapput: Imeq

 igitaq Sermilimmut kuu
titaq aamma puj oralak

.

Uranium Kuannersuarn
i:

Ukiumut qaleriissarsua
rm' 3 million tonsit akor

naniittassaaq urani 60 
tons.

Ukiumut immikkoortiter
ivimmut uran 1.086 ton

s ingerlanneqartassaaq
,

tassa 362 ppm. Immikkoortiterivimmiit i
gitassat allat peqatigalu

git uran 560 tons eqqaa
vimmut anginennut

i ginneqartassaaq. 1 Greenland Minerals A
/S Kvanefjeld Project E

nvironmental Impact As
sessment 2020

2 The norwegian thoriu
m initiative, Asphjell, O

 2008

3 Prefeasibility Study - 
interim report, section 2

 Executive Summary 2
009, Greenland Minera

ls And Energy Limited
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Eqqaavimmi mikinermi
 108 tons ukiumut iginn

eqartassaaq. Akuiaavim
miit uranoxid 493 tons

tunisassiarineqartassaa
q4. Uranoxidillu uranita

araa 418 tons.

Urani eqqaavinni tama
ni.

Ukiumut uran 728 tons
 eqqaavinni tamani igin

neqartassaaq. Ukiut 37
 ingerlareerneranni

minnerpaamik 27.000 t
ons uran pinngortitamu

t iginneqarsimassaaq.

NB! Sermilimmut erngu
p igitap akuisa ilagissa

vaat uran aamma puj o
ralammi.

Pinngoqqaatit allat Kua
nnersuarniittutz5

Pinngoqqaatit qinngorn
illit allanngorarnerilu:

Radium, actinium, rado
n, polonium, bismuth, t

hallium, berryllium, pro
tactinium, cerium, hafn

ium,

mangan, niobium, tanta
l, francium, astat, neptu

nium, strontium.

Aatsitassat qaqungoort
ut:

Lanthanum, cerium, pr
aseodymium, neodymi

um, promethium, sama
rium, europium, gadolin

ium,
terbium, dysprosium, h

olmium, erbium, thulium
, ytterbium, lutetium, yt

trium, scandium.

Allat: Aqerloq, barium, arsen
, kviksølv, zink, savimin

eq, aluminium, krom, s
ilicium, rubidium, selen

,

vanadium, cobolt allarp
assuillu pinngoqqaatit m

ineralillu 200 tungaano
ortut.

Piumasag aat: Tangiliussat tutsuiginar
tut aallaavigalugit naats

orsuinitsinni paasinarsi
voq,

VVM-rapportimiittoq “T
akussutissiaq 7: Tailing

sit akuutissanik uumaa
tsunik qinngornernillu

akoqamerat”, annertuu
mik tangiliussanik minn

aarisimasoq. Soorlu eq
qaavik mikinermut igita

ni
uranitaqannginneraraa

t, uffa 108 tons ukiumu
t iginneqartussaq. Aali 

VVM-rapportimi

allaqqagaluartoq ima: “
Qinngornernik torartoq

arnera tamarmiusoq na
atsorsuinerni atorneqar

poq.
Malugiuk, sukuluiaavim

mi tailingsit assigiimmik
 oqimaassuseqanngim

mata, tassami uran

peerneqarsimammat.” Aamma thorium uj aqq
ani qaleriissarsuarni th

oriummip tangia 60 ppm
-itut tagginneqarsimane

ra
sakkortuumik apeqqus

erparput. Tamanna tiss
inaannangaj apporluun

niit mikingaarmat.

Taamaattumik takussu
tissiaq 7 tutsuiginameru

soq ukuninnga imalik p
iumasaraarput:

Pinngoqqaatit qinngorn
illit allanngorarnerilu all

allu pinngoqqaatinik oq
imaatsunik taaneqartar

tut

allallu inuup peqqissus
aanik innarliisinnaasut.

 Taamatullu piumasara
arput inuinnaat

paasisinnaasaannik kis
itsisinik allattuisoqassa

soq, 0,0001 %-inik naa
tsorsuisariaarullugit.

4 Greenland Minerals A
/S Kvanefjeld Project E

nvironmental Impact As
sessment 2020

5 The emplacement an
d crystallization of the U

-Th-REE-rich agpaltic a
nd hyperagpaitic lujavr

ltes at Kvanefjeld,
Ilfmaussaq alkaline com

plex, South Greenland 
2011



Urani? Naamik  Narsaq Kuannersuarn
i suliniut pillugu tusarni

aaneq 2020-2021

Radioaktive grundstoffe
r i Kuannersuit.

Thorium i Kuannersuit: Thorium værdierne er, 
ifølge Greenland Miner

als Limited, meget små
 via deres VVM-

rapport. I tabel 71, i VV
M-rapporten kan man l

æse, at i gråbjerget vil 
thoriumværdien være p

å 60
ppm, i den store tailing

sdepot i Nalliit Tasiat v
il thoriumværdien være

 200 ppm og den den m
indre

tailingsdepot vil thorium
værdien være 3.200 pp

m.

I starten af 2010-erne v
ar videnskabmændene

 godt i gang med, at un
dersøge om thorium

kan bruges, som reakto
rbrændselz I 2010 spur

gte, daværende medle
m af i Inatsisartut Aleqa

Hammond, i et § 37-sp
ørgsmål til Naalakkersu

isoq for råstoffer, for m
eget uranforekomst de

r er i
Kuannersuit. I svaret p

å dette spørgsmål, sva
rede Naalakkersuisoq f

or råstoffer, at Greenla
nd

Minerals and Energy L
imited har også skreve

t, at thoriumforekomste
n i Kuannersuit er på m

ellem
770 ppm og 1.477 ppm

.3 Og det gennemsnit p
å 1.124 ppm. Og det ka

n bekræftes af Pilegaa
rd

(l990)4 og Sørensen (2
01l)5.

Thorium i forskellige af
faldsdepoter:

I gråbjerget med den m
indset thoriumværdi på

 770 ppm:
Affald om året 3.000.00

0 tons x 770/ 1.000.000
 = 2.310 tons

Efter 37 år 2.310 tons x
 37 = 85.500 tons

T ailingsdepoterne i Na
lliit T asiat thoriumværd

i på 1 . 124 ppm:
Affald om året 3.033.00

0 tons x 1.124/1.000.00
0 = 3.410 tons

Efter 37 år 3.410 tons x
 37 = 126.200 tons

T horium z' alle GffGZd
SdØPOIEVI

Affald om året 2.310 to
ns + 3.410 tons

Efter 37 års minedrift: 85.500 tons + 126.200 
tons

5.720 tons 211.700 tons NB! De vil også være t
horium i både spildeva

ndet og i støv.

1 Greenland Minerals A
/S Kvanetjeld Project E

nvironmental Impact As
sessment 2020

2 The norwegian thoriu
m initiative, Asphjell, O

 2008

3 Prefeasibility Study - 
interim report, section 2

 Executive Summary 2
009, Greenland Minera

ls And Energy Limited
4 Preliminary Environm

ental Impact Statemen
t for the Kvanefjeld Ura

nium Mine, Kim Pilegaa
rd (1990)

5 The emplacement an
d crystallization of the U

-Th-REE-rich agpaitic a
nd hyperagpaitic Iujavr

ites at Kvanefjeid,

Ilimaussaq alkaline com
plex, South Greenland,

 Henning Sørensen et 
al. (2011)
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Uranium i Kuannersuit: Affaldet, på 3 million to
ns om året i gråbjerget

, 60 tons om året.

Til koncentratoren vil d
er komme 1.086 tons u

ran, blandt 3.000.000 t
ons stenmel. Og det er

uranværdi på 362 ppm
.

Fra koncentratoren hav
ner 560 tons uran til de

n store tailingsdepot i N
alliit Tasiat, som en del

 af de
2,8 millioner tons tailing

s.

Fra raffinaderiet havne
r 108 tons uran til den m

indre tailingsdepot i Na
lliit Tasiat.

Og til verdensmarkede
t vil fra raffmaderiet kom

me 493 tons uranoxid u
d6. Og ren urandelen e

r på

418 tons. Andre grundstoffer i Ku
annersuit:

Grundstoffer, som er ra
dioaktive og deres isoto

per:

Radium, actinium, rado
n, polonium, bismuth, l

ead, thallium, baryllium
, protactinium, cerium,

hafnium, mangan, niob
ium, tantal, francium, a

stat, neptunium, stronti
um.

Sjældne mineraler: Lanthanum, cerium, pr
aseodymium, neodymi

um, promethium, sama
rium, europium, gadolin

ium,

terbium, dysprosium, h
olmium, erbium, thulium

, ytterbium, lutetium, yt
trium, scandium.

Andre mineraler: V Bly, barium, arsen, kvik
sølv, zink, jern, alumini

um, krom, silicium, rub
idium, selen, vanadium

,
cobolt og andre over 20

0 forskellige mineraler.

Uran i alle affaldsdepot
er.

728 tons uran vil havne
 i alle affaldsdepoter. O

g efter 37 vil der være 
mindst 27.000 tons.

NB! Uran vil også være
 tilgængelig i spildevan

det og i støv.

i Efter at have brugt påli
delige kilder finder vi væ

rdier på tabel 7 i VVM-r
apporten, sat alt for lan

gt
ned. Og i VVM-rapport

en står der ” Samlet rad
ioaktivt henfald anvend

t i beregningerne. Bem
ærk,

at raffmaderi-tailings ik
ke er i sekulær ligevæg

t, da uranen er blevet f
jernet.” Alligevel

havner 108 tons uran b
landt raffinaderi-tailings

.

Og thoriumværdien er 
sat på 60 ppm i gråbjer

get. Og det nærmest la
tterlig lav.

Derfor kræver vi et helt
 nyt tabel 7, hvor alle n

uklede grundstoffer, an
dre tunge metaller og a

ndre
sundhedsfarlige stoffer

 beskrives korrekt og fo
rståeligt for almenlige m

ennesker, hvor de ikke

behøver, at regne ud fr
a 0,001 %.

5 Greenland Minerals A
/S Kvanefjeld Project E

nvironmental Impact As
sessment 2020



Urani? Naamik  Narsaq Kuannersuarn
i suliniut pillugu tusarni

aaneq 2020-2021

Najoqqutarisat/referenc
er:

l. Greenland Minerals A
/ S Kvanetj eld Project 

Environmental Impact A
ssessment 2020

2. The norwegian thoriu
m initiative, Asphjell, O

 2008

3. Prefeasibility Study -
 interim report, section 

2 Executive Summary 
2009, Greenland Miner

als

And Energy Limited 4. Preliminary Environm
ental Impact Statemen

t for the Kvanetjeld Ura
nium Mine, Kim Pilegaa

rd
(1990) 5. The emplacement an

d crystallization of the U
-Th-REE-rich agpaitic a

nd hyperagpaitic lujavr
ites

at Kvanefj eld, Ilimauss
aq alkaline complex, S

outh Greenland, Henni
ng Sørensen et al. (201

1)



Urani? Naamik Peqatigiiffik Narsaq Ku
annersuarni suliniut pill

ugu tusarniaaneq 2020
-2021

Pujoralak: Pujoralaap immikkoorti
terneqartarnera TSP-n

ut, PM10-nut, PM2,5-n
ut PMw-nullu:

PM, e.g. soot particies, viru
ses

<1 um diameter PM, 5 Human hair 40-120 um diameter e.
g. combustion particies

.
asbestos, bacteria <2.5 pm diameter PMw e.g. fine dust, pollen. m

old

< 10 pm diameter Fine grains of sand 90 pm diameter Asseq 1 . Pujoralaaqqa
t PM10, PM2,5 PMm-il

lu takussusiarinerzil

TSP tassa pujoralak 40
 pm-iit mikinerit iml. ang

eqatai (microns). PMio
 tassa 10 pm-iit mikiner

it iml.

angeqatai. PM2,5 tassa
 2,5 pm-iit mikinerit iml.

 angeqatai. PMLo tassa
 1 pm-iit mikinerit iml.

angeqatai. PM 1,0 ima
 mikigipput palugineqar

sinnaanatillu takuneqar
sinnaanngillat?

Puj oralaaqqat PMio, P
M2,5 aamma PMLo inu

up anersaartomermini 
najuussorsinnaavai,

taamaalillunilu inuup tim
aaniilersinnaallutik. Taa

kkulu puj oralaaqqat m
ikinerpaat

navianartupilussuuppu
t, tassa milliartuaaq na

vianarsiartuaaq. Tassa
ni pissutaavoq qaavisa

annertussusaat anneru
sarami, puj oraqatitik a

nginerit 0qimaaqatigile
raangamikkit, timimut

sunniisinnaanera anne
rtuninngortarami. Soorl

u 10 gram TSP aamma
 10 gram PM2,5. Tassa

ni

pujoralaaqqat PM2,5 n
avianazrnipilussuupput

.

Puj oralaaqqat PM2,5 a
amma PM1 ima mikitig

ipput allaat inuup meqq
erñi aqqutigalugit

inuup timaanut pulasin
naallutik.3 Aallu aqquti

galugu timimut siaruaa
ttarlutikf*

1 Air Particulate Monito
ring - PM1, Kruti Davda

 (2020), https:/0izomco
m/knowledege-bank/ai

r-particulate-

monitoring/ 2 National ambient air 
quality objectives for pa

rticulate matter, Health
 Canada, Environment

Canada (1998) 3 Impact of airborne pa
rticulate matter on skin

: a systematic review fr
om epidemiology to in 

vitro studies,

Irini M. Dijkhoff allallu (
2020)

4 Effects of Inhalable P
articulate Matter on Blo

od Coagulation, Matteo
 Bonzini allallu (2010)
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Pujoralaaqqat silaanna
rmiissinnaaneri.

T able l: Comparison o
f the basic properties o

f fine vs course PM.

Characteristics Fine fra
ction (PM2.5) Coarse f

raction (PMIO)

Sulphate S034, nitrate 
NO_3, ammonium _

_ Resuspended dust, s
oil and street dust,

NH+4, hydrogen ion H+
, elemental .

_ _ coal and Oll fly ash
, metal oxides of

Composition carbon C,
 organic compounds, P

AH

_ Si, Al, Mg, Ti, Fe, Ca
COg, NaCl, sea

metals Pb, Cd, V, Ni, C
u, Zn, particle-

_ _ _ salt, pollen, mold
 spores, plant parts.

bound water, biogenic 
organics.

Combustion of coal, oil
, gasoline, Resuspensi

on of soil tracked onto
transformation product

s of NOX, S03, roads a
nd streets, suspension

 from

Sources and organic in
cluding biogenic organ

ics, disturbed soils, res
uspension of

high temperature proce
sses, smelters, and ind

ustrial dust, Constructio
n, coal and

steel mills. oil combust
ion, and ocean spray.

Lifetimes Days to week
s Minutes to hours

Travel distance 100 to 1000 l to l0 (km) T akussutissiaq 1. 5 Ma
lugiuk! Pujoralaaqqat P

M1,0 ilaanngimmata. U
lluni makkunani ilisimat

usarf-

gineqaleruttorput. Kias
ianni qularutissaanngila

q suli sivisunersumik si
laannarmiittarnissaat

ungasinnerusumullu pi
sarnissaat.

Puj oralaaqqat ima mik
igipput allaat silaannan

nut isugutammammullu
 akulerullutik sivisoorsu

armik

teqqalasinnaallutik, ung
asissorsuarmullu anori

mit teqqarneqarsinnaal
lutik.

Pujoralaaqqat inuup pe
qqissusaanut sunniutta

rneri.

Puj oralaaqqat ukiuni m
akkunani atuuttuni ilisim

atusartunit soqutigineq
aleraluttuinnarput.

Peqqissutsimut sunniis
arneri pissutigalugit. Nu

nani assigiinngitsuni sil
aannaap pujoralaaqqan

ik

PMm-nik PM2,5 -millu 
pillugit killissarititanik a

aliangersaasoqarnikuu
voq. Taamaattoq suli P

MLo
pillugit killissarititanik a

aliangiisoqarani suli. Q
ularnanngilarli ukiuni qa

ninnerni taakku pillugit

killiliisoqarumaartoq. Europami ilisimatusartu
t mingutsitsinermik aall

aaveqartumik toqquteq
artartut ilimagaat

2012-mi 630.000-isut, t
aakunanngalu pulorala

nnik toqquteqarsimasu
t 400.000

missaaniissorineqarput
.

5 Dust production in m
ining. Suppression mea

sures in quarry blasting
, Gonzalo Morera De L

a Vall Gonzalez (2018)
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Pujoralak assigiinngitsu
nik nappaateqalersitsis

arpoq.6

. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . .

Niaqorlunneq, ersineq 
(S02) '

Qitiusumi qarasaqamu
p (PM) . . . . . . . . . . . . .

 . . . . . . . .    . . . . ..

mnarlernera ippigisaqa
meq

v anernilunneq (03, PM, N02, BaP) . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . .

lppigusunneq' asemuuo
omerit . . . . . . . . . . . . u

, . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . ..

assigiinngitsut Uumma
lluutit

Astma pualullunnerlu (N
02) (PM, 03, S02)

Ataavartumik . . . . . . . 
. . . . . . . . . . .v . . . . . . .

 . . . . . . . . . . . . . . . . . .
 . . . . . ..

pualunneq (Kronisk ob
struktiv Sunnikkat: Ting

uk' mm aak
lungesygdom) (N02) (PM) Puatsisut kræfti (PM. B

aP) ............. n, ............
.................. ..

Kinguaasslortarnerup allannguuteqarnera (PM
)

EEA Report No 21/201
9 ISSN 1977-8449

Asseq 2.Puj0ralammik 
nappaatigineqalertartut

 PM-mik allannertaqarp
ut. 7

Kuannersuarni pinngoq
qaatit mineralillu taman

gaj ammik oqimaatsun
ik taaguuteqarput, taak

kulu
timimut pigaangamik a

rrortinneqarsinnaasara
tik:

Qinngomernik uloriana
rtunik qinngornillit 20-it

 allanngorarnerilu Kuan
nersuarni nassaassaap

put,

taamaalillutik aamma p
uj oralarmiittussat:

Uran, thorium , radium,
 actinium, radon, polon

ium, bismuth, , thallium
, baryllium, protactinium

,
eerium, hafnium, mang

en, niobium, tantal, fran
cium, astat, neptunium

, strontiumg

Aatsitassat qaqugoortu
t, taamaalillutik aamma

 puj oralanniittussat:

Lanthanum, eerium, pr
aseodymium, neodymi

um, promethium, sama
rium, europium, gadolin

ium,
terbium, dysprosium, h

olmium, erbium, thulium
, ytterbium, lutetium, yt

trium, seandiu1n.9

Pinngoqqaatit allat min
eralillu, taamaalillutik a

amma pujoralarmiittuss
at:

F luor, aqerloq, barium
, arsen, kviksølv, zink, 

savimineq (jern), alumi
nium, krom, silicium,

rubidium, selen, vanad
ium, cobolt allallu 200 s

innillit.”

5 Healthy environment
, healthy lives: how the

 environment Influence
s health and well-being

 in Europe, European

Environment Agency (2
020)

7 Healthy environment
, healthy lives: how the

 environment influence
s health and well-being

 in Europe, European

Environment Agency (2
020)

8 The emplacement an
d crystallization of the U

-Th-REE-rich agpaitic a
nd hyperagpaitic lujavr

ites at Kvaneüeld,

Ilimaussaq alkaline com
plex, South Greenland,

 Henning Sørensen alla
llu (201 l)

9 The emplacement an
d crystallization of the U

-Th-REE-rich agpaitic a
nd hyperagpaitic lujavr

ites at Kvanefjeld,
Ilimaussaq alkaline com

plex, South Greenland,
 Henning Sørensen alla

llu (201 l)

1° The emplacement a
nd crystallization of the

 U-Th-REE-rich agpaiti
c and hyperagpaitic luja

vrites at Kvanetjeld,
Ilimaussaq alkaline com

plex, South Greenland,
 Henning Sørensen alla

llu (2011)



Urani? Naamik  Narsaq Kuannersuarn
i suliniut pillugu tusarni

aaneq 2020-2021

“The vulnerability of ch
ildren to environmental

 stressors. Children are
 more vulnerable than a

dults

to environmental risks. First, they breathe mor
e air, consume more fo

od and drink more wate
r than adults in proport

ion to

their weight. Second, the central ne
rvous, immune, reprod

uctive, endocrine and d
igestive systems of a c

hild are
still developing. During

 certain critical window
s of vulnerability, expos

ure to environmental

contaminants can lead
 to irreversible damage

.

Third, children behave 
differently from adults a

nd have different patter
ns of exposure to

environmental hazards
. Young children crawl 

on the ground and can
 therefore be exposed 

to dust

and chemicals that acc
umulate on floors and s

oils.

Finally, children have li
ttle control over their en

vironments. Unlike adu
lts, they may be both

unaware of risks and u
nable to make choices 

to protect their health. B
ecause of these unique

vulnerabilities, children
 need special protectio

n from environmental h
azards."

Source: WHO (20l7c).“ Naatsumik eqqaassaga
ani meeqqat mingutsits

inermit inersimasuniit e
qqugaasarnerat pineqa

rpoq.

Timip akiuussinnaa- Qa
ratsakkut

nera millissaaq "appaa
teqalemeq

Saarngit Krtfefçlt _ _ iluarsiuminaallinerat am
gllnngltsorpassum

. toqqusaakkut/erlavikk
ut

E1' lavüt . puakkut/ting
ukkut

innarlissapput . aakkut/
qinersikkut

Tartut suliunnaarnerat DNA allanngor- DNA allanngor- nerann
i kinguaas-

neranni naartup siorne
rup innar-

innarlernera lernera Asseq 3. Pinngoqqaati
t qinngornernik uloriana

rtunik qinngornillit timim
ut sunniuttarneri. 12

11 Healthy environmen
t, healthy lives: how the

 environment influence
s health and well-being

 in Europe, European

Environment Agency (2
020)

12 Uranium mining and
 health, Canadian Fam

ily Physician ° Le Méde
cin de familie canadien

, Dale Dewar (2013)
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illugu tusarniaaneq 202
0-2021

Kuannersuarni qaarsum
ik qaartitsisarnissaq.

Pilersaarutaavoq ukium
ut qaarsoq 6.000.000 t

ons Kuannersuami qaa
rtinneqartassasoq. Ullo

rlu

allortarlugu qaartitsisoq
artassasoq pilersaaruta

avoq. Tassa minnerpaa
mik ukiumut 180-eriarlu

ni
qaartitsisoqartarnissaa

 naatsorsuutigineqarpo
q. Agguaqatigiisillugu q

aartitsinerit tamaasa qa
arsoq

33.333 tons qaartinneq
artassaaq. Tassa assin

gaa 12.400 m

3 13 qaartitsinerit tamaasa. Asseq 4. Kuannersuarn
i qaartitsinerit tamaasa

 qaartinneqartussaq as
silianngorlugu:

Narsap Arsaattaljiata a
ngeqataa ammullu = 96

 m x 65 m x 2 meter.

PMw, PMmog PMLJ i l Asseq 5. Aatsitassarsio
rjimmi ammasumz' qaa

rtitsineq pujoralaallu sia
ruannerat.

13 Kvanefjeld Project E
nvironmental Impact As

sessment, Greenland M
inerals limited 2020.
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Narsami Kuannersuarn
i suliniummi pujoralatsi

tsineq.

Kuannersuarni aatsitas
sarsiorneqarmi makku 

pujoralatsitsisussaappu
t:14

1. Sanaartorneq 2. Qillerinerit 3. Qaartitsinerit 4. Qaartitikkanik assart
uinerit aserorterivimmu

t uj aqqanullu qaleriissa
rsuarnut.

5. Usinik kuisinerit 6. Qaarsumik qajuusaa
sanngortitsinerit

7. Qajuusaasanik usile
rsuinerit

8. Sissap tungaanut as
sartuinerit

9. Umiarsuarmut usiler
suinerit

10. Umiarsuarsuit assa
rtuussuit pujui

11. Atortussanik timmu
kaassuinerit

12. Nunakkut angallass
issutit pujui.

13. Nukissiorñssuup pu
jua

Aamma naatsorsuutigin
eqartariaqarput angalla

ssinermi usilersuinermi
lu aj utoomerit.

VVM- aamma VSB-rap
portini puj oralaaqqat u

lorianaatigisinnasaat an
nerusumik

eqqartorneqanngillat. N
avianarnerpaat puj ora

laaqqat PM2,5 aamma
 PMLo eqqartorneqann

gillat. 15

CALPUFF atorlugu qar
asaasiakkut piviusuusa

artitsilluni pujoralatsitsi
suusaarneq.

CALPUFF qarsaasiakk
ut piviusuusaartitsilluni

 puj oralatsitsisuusaaru
taavoq. Silaannaq 2 me

teritut

qatsissusilerlugu pujora
latsitsisuusaarneruvoq.

16 CALPUFF isornarto
rsiorneqartarpoq,

oqaatsigineqartarlunilu
 pifñmmiit 50 km sinner

lugu ungasissusilinnut 
atussallugu tulluunneru

soq.

Aamma piviusuusaartit
sisarnera piviusumiit an

nikinnermik pujoralatsit
sisuusaartartoq.17

Pujoralaat immikkoortit
erneri:

Kuannersuarni puj oral
aap siaruaattussap VV

M- & VSB-rapportini ER
M-p”

pujoralatsitsisuusaarne
rmi siulittuinermi kisitsis

it atortagai atorneqarpu
t, (qasertumik

tunuliaqutalik): |:| 1 kg pujoralak ima agg
uarsimassangatippaat:

Takussutissiaq 2 TSP -
 PMro PM2,5 PMLo Na

juussorneqarsinnaasut

Tangii 1 TSP-it PM10-i
t -

34,1 %-ii 29,0 %-ii Gram 1000 341 70 - 3 
41

T akussutissiaq 2.' EPA
-p pujoralatsitsisuusaar

nermi najoqqutarisartag
ai kisitsisit atorneqarpu

t.

14 Air Quality Assessm
ent- Kvanefjeld, ERM W

orldwide Group Ltd (20
18)

15 Kvanefjeld Project E
nvironmental Impact As

sessment, Greenland M
inerals limited 2020.

15 Air Quality Assessm
ent- Kvanefjeld, ERM W

orldwide Group Ltd (20
18)

17 Performance evalua
tion of AERMOD, CALP

UFF, and legacy air dis
persion models using t

he Winter Validation

Tracer Study dataset, A
rthur S. Rood (2014)

13 Air Quality Assessm
ent- Kvanefjeld, ERM W

orldwide Group Ltd (20
18)
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Qarasaasiakkut pujora
latsitsisuusaarut CALP

UF F atorlugu 2010-20
14, anorimik

uuttortaasimanerit ator
lugit, pujoralatsitsisuus

aarnermi inuit peqqissu
saannut

akornusiinavianngitsoq
 VVM- & VSB-rapportin

i takuneqarsinnaavoq. 
19

Pujoralaat PM2,5 , PM
lo TSP-nullu agguaaria

asia isornartorsiorneqa
rpoq,

aatsitassarsiorñnnik 25
-nik allaaserisanik misi

ssuisuniit.” Aamma taa
kku oqaatigaat ukiut

aatsitassarsiorñsut am
erliartortillugit avatangi

isinut mingutsitsineq qa
ffakkiartortartoq.

Taakkulu misissuisima
sut pujoralannik aggua

ariaasiat malissagaann
i, kiisalu Kinami PMLo

ilanngullugit misissuisim
anernit paasisaat malis

sagaannizl, Kuannersu
arni puj oralaap siaruaa

ttup
aggulussimanera imaa

ssangatinneqarpoq, (su
ngaajusattumik tunuliaq

utilik): |:|

Takussutissiaq 3 TSP P
Mm PM2,5 PMLo Naju

ussorneqarsinnaasut

Tangii 1 TSP-it PMio-it
 -

34,1 %-ii 29 %-ii Gram 1000 341 101 - 3
41

Tangii 1 TSP-it PMm-it
 PMgs-mit

55,6 %-ii 37,0 %-ii 70 %
-ii

Gram 1000 556 185 13
0 556

Nikingassutit 215 84 1 
3 0 21 5

T akussutissiaq 3 .' Puj
oralaaqqat 1 kg agguar

neri.

19 Air Quality Assessm
ent- Kvanefjeld, ERM W

orldwide Group Ltd (20
18)

2° A review of dust em
ission dispersions in ro

ck aggregate and natur
al stone quarries, Marjo

 Sairanen allallu (2018)

21 Chemical Difference
s Between PM; and PM

2_5 in Highly Polluted E
nvironment and Implica

tions in Air Pollution

Studies, Yele Sun et al
. (2020)



°°ÅA_'§"-= Urani? Naa
mik

*PAQÅS* Peqatigiifñk N
arsaq Kuannersuarni s

uliniut pillugu tusarniaa
neq 2020-2021

Piumasaqaatinut tunng
aviit allat:

Narsap illoqarña Kuann
ersuarniit 5-6 km-itut qa

nitsigaaq. Puj oralamm
ut sunnerneqartussat

sunnertiasut ima ikkuss
uunneqarsimapput:

.. ._§, J' “Jun Annorpaunik naLak. 24
4m TSP katorsuunnon

A SJ mrmogart- zum; w
wwodasço; .-(.;'.(v:.uur
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l (SP3 mi. "" nu lzwifnu
ap i '-gr'*.Ir'-:'.r-"-

.3nPer'.›_.'..v 110": sit)
 i.l.'rr nu«, "n nu: ñru! .l 

"rævpuYL-.tnt

Asseq 6. Maluginiagas
saq: Sunnertiasut sunn

erneqartussat inissisim
afii.”

Tassani pingaatinneqa
rput ukua:

- Narsami sumiifñit sisa
mat

- Narsap Iluani nunaate
qarñk

- Narsap Iluani illut aas
arsiortarñit tallimat

- Illoqarfeerassatut siun
nersuutigineqartup sum

iifñssaa

- Sumiiffiit itsarnisaqarñ
usut 45-it aamma

- Rhizomgøgeurt (Ame
rorchis rotundifolia) am

malortumik pilutallit sun
nertiasut naasarñat.

22 Kvanefjeid Project E
nvironmental Impact As

sessment, Greenland M
inerals limited 2020.
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Amerikami Denverip eq
qaani sunnertiasut sun

nerneqartussat ikkussu
ussimaneri. (Ataani ass

eq

takuuk). 93 w g : - o o mg  . . o o o ° s o .O0 . ° o o 2- mm , Boulder o , d o o [ 15% C 36 . I a ' - 8 J. . .. . . t ' u-25 o 'o' O' o. o I o O o i 0 I 2wä30<7 , .. o' ° g , l o  Broomfield o  eQ O j o  RFETS ' ° \ 3 o o ' o L\ o I ' U . O 72 Release Poin
t i ° l

° o Standle o ° | .. Lake . . \ 2m 8. RFETS Met Tow
er . :'00 Westmmster .

O go 'OArVada ' .ø ' 2750 O Q... . . m|r f \; o O 'to o 5 ,  I “é \ 5 \ . .a '-5'  ø O  U99 non cc ,(338) C . . x ol-YO- -* á.: á ø-
_r- .l- __ '

e f . o* ° 9,0, æ 8 'Wheamdge'
 30/

G°|den l . . Denver I Sla
p/eton

150° ° .D . ' \ Internatio
nal

*cb o ,Of Kg Airport . › .f t, x l “X .I ,_ _ / l \ n -_._ _ _ . Okm Skm 10km 15km 
20km W V 'S Same'

Fig. l. CALPUFF mode
l domain showing locat

ion of the WVYS samp
le-rs and terrain feature

s of the Colorado Front
 Rartge,

Asseq 7. Uannga.' Perf
ormance evaluation of 

AERMOD, CALP UFF,
 and legacy air dispers

ion

models using the Winte
r Validation T racer Stu

dy dataset Arthur S. Ro
ad 2013-14
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annersuarni suliniut pill

ugu tusarniaaneq 2020
-2021

VVM- aamma VSB-rap
portimi ima qanoq anor

lertarsimanera takussu
siarineqarpoq, aali

Kuannersuit Narsarsam
miit 5-6 krn-iinnaasoq:

ÅVÅN MAA rmmxxuç QJQIQJFLwÅ KITAÅ MOW wxussuwimvn l ..-_.;.,;. -150 2:".- :1-'1-0 '.'.-.› I os 2:9 I 'J E j. . 1'. C2 'a k; n PUMA-q KUJÅYÅÅ l' k-:rnçvaru f 4V . h.: J; 1-. Aus« ;o www.
 n" "u mo' : ;uh-cvtux- u

.. -un-*n-:zuav.-..1.-.:rv
i

' al., 'J var.: 1'(\;.| du? Asseq 8 Australiami Vitrinite Pty
 Ltd aamarsuamik piiaa

nissaminut qinnuteqarn
ennini anorimik

peqqissaarullugu uutto
rtaanerit assigiinngitsut

 ingerlatsissimavai.” Ta
ssunga tunngaviuvoq

aamarsuarnik piiaafñss
aq illoqarñit marluk ako

rnanniimmat. Moranba
h, 9.000 missaani inulik

,

30 km kujasinnerusum
iippoq. Aappalu Dysart

, 3.000 missaani inulik,
 35 km

avannarpasinnerusumi
ippoq.

'__.__ .muâpám r.$_<>
_â4›,_'_.._..__i.;-_'_ _:.

_.*,V'!\','"9'._i9viE) m., ,
__...

i 4J'. I lis.. ' b.« f | va'. - 5.'. i l 1 to 'A 2:8 og. (n -p fo? 136 '05 :a: 293 J. _- u u A- o- w 10. O19'. u Frequency o! count: by
 wind direction m)

Soasonai wind roses fo
r mo VCP sito (oxlraclc

d nom CALMET) - 201
8

Asseq 9. Ukiup nikerar
fiisa anorai.

'.'.'.'›:1 ”Rod nm s) c i”\ › ' v« i r. ›.  10:0 :o 5.'. = u. . e f . * ' to 1C r . 'and »and *M 1J 1090:0 02:20 32M: M96 650.' 5:26 U05 32:4 P773 1:92 01:' Frequency o! counts by
 wind direction (få)

Diurnal wind roses. for 
the VCP sito (oxlmctod

 from CALMET) - 2018
Asseq 10. Ullup nikera

rfiisa anorai.

23 Vulcan Complex Pro
ject Air Quality Assessm

ent, Simon Welchman 
(2020)
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Narsap Iluani qaqqat in
naasa nalaarmi puj ora

latsitsisuusaarnermi qu
mmuinnaq anorlertartu

tut

takussusiarineqarpoq. Annerpaamlk naI.ak. 2
4-lnl PM2.5 katersuunn

eri

I Å Sunnerneqartussaq
 sunnertiasoq 1 Katers

uunneri takorloomeqar
tut (pg/m)

l I Sullössâp "Unamlne
naa - Nalinga ilitsersuis

sutaasoq 15 pg/m'

Asseq 11. Maluginiaga
ssaq: Innat nalaanni qu

mmuinnaq anorlernera
rneqarnera.

Gryning aamma Lyck 1
983-imi Narsap Iluata Q

oororsuani anorimik mi
sissuinerminni

maluginiarsimavaat, uk
iumi pifñssap annersaa

ni qaqqaniit ammut ano
rlertartoq assarnerluni.

Anorilu taanna Narsarm
iut taasarpaat aqqarsan

eq. Aamma 12 tiimikka
allugit anori 180°-imik

nikeqattaartarsinnaallu
ni.24

VVM- aamma VSB-rap
portimi puj oralammik a

kiuiniarluni imermik seq
qittaasoqartartussaavo

q.
Aamma naatsorsuutigin

eqanngilaq puj oralaat 
tamakkertarnissaat. Ta

mannali silap

qerinnannginnerani ing
erlanneqartartussaavoq

. Qerinnarnerani puj or
alak suneqarsinnaanan

i
silaannarmi ingerlaarta

ssaaq.”

24 Preliminary Environ
mental Impact Stateme

nt for the Kvanefjeld Ur
anium Mine, Kim Pilega

ard (1990)

25 Kvanefjeld Project E
nvironmental Impact As

sessment, Greenland M
inerals limited 2020.
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Sakkortuumik makku p
iumasaqaatigaagut:

Sakkortuumik piumasa
qaateqarnitsinnut pissu

taanerpaavoq Kuanner
suit Narsamut,

savaateqarñnnut, tuttuu
teqarfinnut, nersussuaa

teqarñnnut, naatsitsivin
nut, nuniattarñnnut,

naasortartarñnnut Kuj a
taanilu inoqarñnnut qan

ittunnguummat (takuuk
 takussutissiaq l).

Pujoralaallu peqqissuts
itsinnut annertuumik su

nniuteqartusaammat. T
aamatullu nersutit, timm

issat,
sullernit nunamilu naas

artut sunnerneqartussa
apput. Nerisaqatigiinne

q taamaalilluni annertu
umik

ajoquserneqartussaass
aaq.

Silaannaap allanngoria
rtornera ilutigalugu nigg

ermik anorersuartarner
it amerlinikuupput.

Ukiumi sakkortuumik a
vannertarpoq, ingamm

ik Tunumi piterarsimati
llugu. Aasami

isersarnikkajuppoq. l. Aatsitassarsiorñnni 2
5 -nik misissuisimasut 

pujoralannik immikkoor
titsisimanerat (Sairanen

2018), Kinamilu misiss
uisimanerit malillugu pu

joralatsitsisuusaartoqas
sasoq (Sun 2020).

TSP : PM10 : PM2,5 : P
MLo agguarneri imaalil

lugit l : 0,556 : 0,185 : 0
,130.

Aamma piumasaarput.
 Narsap illoqarñata Kuj

 ataanilu inoqarfiit allat 
qanoq puj oralaqartigin

erat

sukumiisumik misissorn
eqartariaqarput, aatsita

ssarsiorfeqalissappamm
i qaavatigut aatsitassar

siorfik
puj oralatsitsisussaamm

at.

2. Sakkortuumik piuma
saraarput puj oralaat a

kui ersarissumik nassu
iarneqassasut makkuu

mmata,

ilaat inunnut ulorianarto
rujussuit, tamangajamm

illu pinngoqqaataapput
 oqimaatsunik

taaneqartartut aggortin
neqarsinnaanngitsut:

Pinngoqqaatit qinngorn
ernik ulorianartunik qin

ngornillit 20-t:

Uran, thorium , radium,
 actinium, radon, polon

ium, bismuth, , thallium
, berryllium, protactiniu

m,
cerium, hafnium, mang

an, niobium, tantal, fran
cium, astat, neptunium

, strontium.

Aatsitassat qaqugoortu
t:

Lanthanum, cerium, pr
aseodymium, neodymi

um, promethium, sama
rium, europium, gadolin

ium,
terbium, dysprosium, h

olmium, erbium, thulium
, ytterbium, lutetium, yt

trium, scandium.

Pinngoqqaatit allat: Fluor, bly, barium, arse
n, kviksølv, zink, savim

ineq (jern), aluminium, 
krom, silicium, rubidium

,
selen, Vanadium, cobo

lt allarpassuillu 200 sin
nillit.

3. Immikkut ilisimalinnit
, Air Quality Assessme

nt - Kvanefj eld, ERM W
orldwide Group Ltd

(2018), puj oralatsitsini
ssanik siulittuutai, misis

sorluarneqarnissaa piu
masaraarput.

4. Qillerinermi qillerutit 
qanoq silitsigisut atorne

qassanersut, qanorlu it
itigisumut

qillerisoqanassanersoq
 piumasaraarput. Pium

asaqaat taanna pissute
qarpoq, qaarsoq

qaartinneqaraangat qa
noq qutsitsigisumut puj

 oralaat siammassaner
sut, qillerutit silissusaat

 qanorlu
ititigisisumut qillerineq 

apeqqutaasarmata.”

26 Sikkerhedsanvisnin
ger ved sprængningsar

bejder, DSF (2017)
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5. Narsap Iluata Qooro
rsuani silap pissusiata 

allanngoriataartarnera 
silasiortunit misissorne

qaq-

qissaameqartariaqarpo
q (Gryning aamma Lyc

k 1983). Taannami pujo
ralaat siaruaannissaarm

ut
silaannaata pissusaa p

ingaaruteqannat. Taam
atullu ukiut ingerlanera

nni Kuannersuarni

aatsitassarsiorñusoq ite
rsarsuaqalertussaavoq

. Taassuma itersarsuup
 anorimut sunniutissaa

 aamma
misissorneqartariaqarp

oq.

6. Pujoralatsitsisuusaa
rut alla qanittumut eqqo

rnerusumik takussutiss
iisinnaasoq atorneqass

asoq

(Sairanen 2018). Paas
ineqareermammi puj or

alaaqqat sivisoorsuarm
ik silaannarmiissinnaas

artut,
ungasissorsuannullu ni

kipallassinnaasut. (Gon
zález, 2018)

7. Sunnertiasut sunner
neqartussat aaqqiissuu

saalluagaanngitsumik O
rbiconip ikkussuussima

vai.

Taamaatturnik sunnert
iasut sunnerneqartussa

t aaqqissuulluakkamik,
 Denverimituut,

ikkussuunneqassasut p
iumasaraarput. Aamma

 ikkussuinermi pingaart
inneqassapput imeqarñ

vut

inoqarñppullu Narsaq.(
Takuuk asseq 7).

8. Australiami Vitrinite P
ty Ltd-ip suliarititai mali

llugit, ukiup silap qerinn
arñi aamma ullup qano

q
ilinera anorit sakkortus

susai sammiviilu suliari
neqassasut. (Takukkit 

assit 9 aamma 10). Aa
mma

qatsissutit assigiinngits
ut atorlugit puj oralatsit

sisuusaartoqassasoq: 4
 meter, 6 meter aamma

8 meter atorlugit. iggm/sj 4 m, 15 m/s Asseq 12. Anorzp qats
innerusumi sakkortusis

arnera.

9. Maanna ukiut qulit m
issaat qaangiupput Kua

nnersuarni misissuiner
aniit. Sila maannakkut

allaanerusumik pissuse
qarpoq. Silap pissusaa

nik misissuinerit nutars
artariaqarput.

10. Pujoralaaqqat PM1
o, PM2,5 aamma PMLo

 ilisimatusarñgineqame
ri Namminersorlutik

Oqartussaniit eqqumm
aarissumik malinnaavig

ineqaqqissaarnissaat k
issaatigaarput. Puj oral

aaqqat
ukiuni makkunani ilisim

atusarñgineqarnerat an
nertusigaluttuinnarpoq,

 paasisallugu ullormiit

ullormut nutarsartarlutik
.

1 l. Aammaarluta sakko
rtuumik piumasaraarpu

t Narsami innuttaasut p
eqqissusaasaa sukumi

isumik
misissorneqarnissaat. I

nuit peqqissusaasa mis
issuifñgineqarnerat, tas

saassaaq siunissami in
uit

peqqissusaasa aj orsia
riarnerannut uppernars

aatissaq.

13


