PREVENTING PERMAFROST DEGRADATION
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This is a user-friendly outline of CAN/CSA S501-14:
Moderating the effects of permafrost degradation on

existing building foundations.

USE THIS GUbDE T0:

* Understand permoFros’r

* Detect signs of thaw under a |oui|o|ing
* Carry out practices to reduce Jrhowing
* Learn how fo profect permofrosf

Ecology North developed this guide for building owners
and maintainers, communier decision mokers, and
contractors across the north.
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Eco|ogy North is a charitable organization, founded in
1971 to support sound environmental decision-making on
an individual, community, and regiono| level.

Contact us or visit our website for information and other
guides in this series.
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WHAT S PERMAFROST?

»—
Understand the different terms

Permafrost: ground that stays frozen for more than two

yedars in a row.

Active layer: layer of ground on fop of permafrost that

freezes in the winter and thaws in summer.

Thaw sensitive permafrost: ground that settles when it
thaws because it has more moisture (as ice) than it can

hold.

Thaw stable permafrost: ground that does not settle

when it thaws.

Thaw settlement: happens when ice in ground thaws
and the water drains away.

Frost heave: ground that pushes up or out because the
water in it freezes and expands.

SITE NVESTIGATION
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Monitor throughout the
cohstruction and life of Iauilalina

iv
GENERAL NFD
* Building design and history

* | ocal permofroer conditions
* Droinoge and water conditions
* Climate chonge and extreme weather events

BULDING DATA

Domoge/crocks

Roof/floor lines out of true

Ground se+’r|ing or heoving
Damage to Wo’rer/sewoge systems
Surface droinoge

lce domming

Building levels
SYB-SURFACE DATA

Soil characteristics

Dep’rh to permon(ros’r

*

Amount of ground ice
* Ground temperature

CLIMATE CHANGE

Direct effects on Pcrma?ros’r

In the north, climate chonge is causing warmer winters,
longer summers, and more variable precipitation.

These changes lead to permafrost thaw, increasing
depth of the active layer, and result in damage to
infrastructure that relies on frozen ground.

Mcmy northern bui|o|ings sit on thaw sensitive
permofrosf Northerners are noticing more impacts on
buildings and more damage to infrastructure that relies
on frozen ground.

We know climate change will continue to have
increasingly dramatic effects in the North. There are
ways fo help reduce impacts on buildings, to prevent

Jrhings from getting worse.

SIGNS OF PROBLEMS

\/—\

Permafrost thaw; Frost heave
E—

Both permofrosf thaw and frost heave have similar

symptoms (see list below) but they are caused by
different processes, and typically happen ot different
times of year. Understanding what is happening to your
building will help you to address the root cause.

WATCH FOR:

*

Cracks in drywo”

* S’ricky doors and windows

¥

Cracks in foundation

¥

Settlement and heoving of bui|o|ing

* Floors or roof lines out of true

PERMAFROST THAW

Thaw tends to be a |ong—’rerm prob|em where ice-rich
permcﬂcros’r melts more each year and causes sethg.

* Cracks or pro|o|ems ge’r worse yeor-on(’rer-\/eor
* Chonges are most visible in summer or fall

FROST HEAVE

s generally caused by water in the ground freezing in
the winter, expanding and pushing foundations up.

* Cracks open and close Jrhroughou’r the year
* Chonges are most noticeable in winter

BULDING FOUNDATIONS

ol
Keep Pcrma?roﬁ in mind
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DESIGN BULDINGS TO0.

* Prevent permofrosf from Jrhciv\/ing
* Reduce impacts of H’]O\Niﬂg permoncros’r

Different types of building foundations are designed
and built for different situations. They vary in

cost, effectiveness, and maintenance requirements.
Understanding your foundation type and how it works
and needs to be maintained is important to adapt to
permafrost thaw and frost heave.

SERIOYS PROBLEMS

v

Ask. For help

B s

LEVEL THE BulLDNG

Depending on foundation type, it migh’r be possib|e to
adjust the building. Do this every year.

INSTALL GROUND INSULATION

Communities with permafrost that is af or below -4°C,
on average, can consider insu|o’ring the ground from the
heat of a building with gardens, mulch, or gravel.

NSTALL REFRIGERATION DEVICES

Mechanized relcrigero’rion or Jrhermosyphons can be very
effective at preserving permofros’r, but hard to do under

existing buildings.

REPLACE OR CHANGE FOUNDATION

lt might be possible to move to a new foundation, such
as screw jocks, pi|es, or a space frome, or to a new
location that is on thaw stable permon(rosf

ABANDON AND DEMOLISH

Only if the building is dangerous
and can't be fixed. L

WHAT AFFECTS THAW?
— J

Climate and weather
A EE—

TEMPERATURE:

The warmer it gets under a bui|o|ing, the more =

permafrost will thaw.

SuN: oL

The relentless summer sun warms the

grouno| and thaws permcn(ros’r, gy
Water is very effective at Jrronsferring heat i.m -
from the surface into the ground. i —

SNOw.

Snow insulates the ground. It prevents cold winter air

from recharging permafrost.

WIND:

Wind helps permafrost by evaporating moisture
in summer and b|owing away snow in winfer. \\‘:-_?_:}
Wind can help thaw permafrost if it blows snow —

to an area where it builds up, such as low
grouno|, around an objed, or against a wall.
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With the permission of Canadian Standards Association,
(operoﬁng as CSA Group"), 178 Rexdale Blvd,, Toronto,
ON, M9W 1R3, material is reproduced from CSA
Group's standards CAN/CSA-S501-14 - Moderating the
effects of permafrost degradation on existing building
foundations. This material is not the complete and official
position of CSA Group on the referenced subject, which is
represented solely by the Standards in their entirety. W hile
use of the material has been authorized, CSA Group is not
responsible for the manner in which the data is presented,
nor for any representations and inferprefations. No further
reproduction is permitted. For more information or to
purchase standards from CSA Group, please visit store.
csagroup.org or call 1-800-463-6727.

TIPS 70 PREVENT THAW

e —

Keep Pcrma?ros’r alry and cold

* Keep the ground cool in summer
* Allow cold to enter the ground in winter
E3

Limit heat and keep air ﬂowing

* Shade south sides of buildings

Use vegetation, mulch, even skirﬁng
Do not disturb the natural vegetation

Direct droinage away from bui|dings
Remove snow pi|es before Jrhey melt
Proper eoves’rroughs and |ong downspou’rs

Clear snow from around bui|o|ing all winter

Remove snodrifts that are stopping air flow

Promote airflow under |oui|o|ings in winter
Remove vegetation that limits wind

Use mesh, not solid skir’ring

Don't store Jrhings under or beside bui|ding

PREVENTING
PERMAFROS T
DEGRADATION




AW ATQ®INC o%JNPNCNCAco™

O |

1 : : 1
A |
il | ! ! I
= { i 1 | |
- = ; | I ] l |I. i II | d )
4 - N\J (2 ~ =
% [li A TACE ? - o° : —u
H ]
i - JALL Tl S % 'l
& L "':-'-.:.*!--ﬂl H
Ao%lLo Ly ——— - -
- 1 BT

T : A SDore Fg = o3 i ' ~ . best \f ' L
" — - | - y ‘h_?t, :ll-'. : oa%lo | / .
LS . - p - =
v A Riad A1 : -\E .
y '_ - W) F = it [ "| \ - = '.-
i ._I [ FFs | ? e 8 ﬁ ey g R T

e TR <> 7 b6\ YOSy AC - . - m_ﬁﬁ{V —— 0 gar

Bslsopn, g - e : - O A
: —~ ot _ 1D cotor ° - “—

# _— _‘h‘-‘-_. 25T = 4qb = . il
Z S | PRI i T rdell baCl> |
' cdqquQQ%D% e Ny E = - ASINSNAC YalLsc 5

A . - anSags 1
I dCJeg [s3a i oot | _— : ‘oo dLL "
qapare besealTo ; AbRHCD< 5N |
B apegsb®I® '
. ‘dd%JATa®D IC \

0 epbeCeDe b

|
\
]
p
b

Lo PSHCCPIC
b/ % ot ®I®

bLPCNS Sy s = o

d<%WA>Q®D e : | /
m= . = .
T

ddWUAQ®Id 03YNDLEcdol
d5APPNCNYeQDID JLL ASCNoo
LeaDerc AsdNs¥d<¥oc

a>AyRILIC
DavNNercOH®

: f PDSsbsé\e LDAMLI® f CodsHHI®
Yad®CDPo%l T geas®IbSos PYdo dR\SPNNYLCDP
ALSb®NNCCAcT® donobPea®I% DeRsegcC
<l/§'ﬂcﬂ°0f‘c3¢b

acldPCIC Shag
dLL anN%l

J

. AT a
AAHECHDI O P s bAAHENANCNSNC
CecobPe Ho

M2LIC dosSosbsé\vrc

A< jsoce b - o F
B a®dACnL CALACSNCDRE LDYBe5sN SAB<Eeds 94 deanc A< >JuLared c
o P IWL o ALLbCCSoD~C
qLL LD%PC, PEDA%asaC el jt_..-
o cNENBLCID D%dAO"J.C A< 5< 4C..DC, QYA QB [C ALSHSO\D <P
el BaPrALGCI® A 55D ALL5><5a%.0C
IDCENCENNGQ®D®
SddJA®a®IC
o e . \ i
— \
S S i[e (:i" g T A% dNC
- bDrhoo - J>5qJcC ‘ . A®PbDLg®dN
. -
<SaPNsbsoNe SboAcCNCNCECAcHNC

APLDd?o, ddUA*Q®I®

SODANSSNPC DWLAXNC boASALSNCE AD®IJoS]C DUNTLEcdo™l ] i
NNSSSPC ShDry>IC A ®® qCacos Daaa ALLQ®I%® JLL 4PIC 5o li 4eg%L, .0 SdeRDvIC
Sb hSb Sb
dEDdocllS ASINSNAIC G Do %L Aog<cCD% !
i © Da®Diveq®I%® Acs[C -
+ . T, 4 dLL doSosbsdal
br&eO® AL | A% HEN A% oC
bN%F<EcdJ2a®IC 8

O quPccHECSo™ S ALAC
gL NeHNE

© a®5b®Io

© oN°EC ADIULcREcNE JSGJCLE O dDco¥C ATC ddWYLCDT oal

Sd4®<LcdNIC palC

O Accc<“cdol
FOBASCJeQ®I® DPPD>JC

O oNeEC LDAHCC®DIC JLL LD<HsN
QSGJT, SbDAYSADE<oN DPDbdC

Wi o oy

(ﬁ Standards Council of Canada I *I Lirown-Indigenows Relations  Relations Uouronne-Autochtones
J Conseil canadien des normes - and Morthem Affars Canada et Affaires du Nord Canada



DL % ED® bSAD7bdC ASY*aPNbdC CAN/CSA S50H4

dPcCNo® JEDPCPRoC ddWUA*Q®IP oWYNSo*LoC
LeaDNIc Ac50C D% A% e oC.

Pdd dDdULAC 4D5M1C DPdo%l:

* DPYsJ ddYATQ®D®

¥ bDMSso dDeoh®IoC A< dCo
¥ SboASbBCCHo ADPNNCCAcoSIC

* Ac<oo S>LICNosdc [dd9JA*a®Irc

Ecology North 4D c®/L7%) Cbdd dDAULAC A<50C
alloh®DoC LL NaroS oacll AdLcD®Noc LL
beD¢®AC DPPCOIT.

(867) 873-6019
www.ccologynor“l-hca

Ecology North Do’DA%acC®Do bDrrbN gD,
APPPACD DP/LI® 1971 AbNSoo I]NIE ADNoC
AlLcDBCCosC ALTPIC, oacllC JLL JACD®/LNIC

SODRNIANNIC DRS2GC bSADbdC
DPIPLANTSALNE A arPNbdC DPINIPb o ?LJAC
JLL 479N %0C 4DdLSoC C<<o.

' AR OIMPC® AbLeED™

NNGPCDILIC IDbbo®/LYnC
<A<<oC 2019

—

’»—

’»—

PR dIWYA>Q®DI®?

DPISM A9r%LCDC PshoI Lo C

0% dAWA*QHEC®I® JGJo LPodDI2gh
D% cA%ab.

SHULECI® IDcoH®I® dJIJALQ®I[ JIbCCHOI®
DPPedC JLL IDbCC®Io AD7bdC.

IDSKGACDC SddWUAQ®DS oa Ao cNd®DC JPULALLC
Pono®iDo%lLoC (ccNDC) AsdFd®a®IlC

ADCNHJ HKEDC JWYA*Q®IC 0a Ao <IN CDP
dDULALLC

AD%o%oC Ac“c®c%l: CALASLED® g%l oal
ADUALLE LL AL%L d<Do.

dD*oc%Lo dR®IC oa%l dIRNLDBCEC®IC AWNMHJ
ALY ALJEED® SIGALLE QLL 4% <o

Al RALL SbDMPCDo%l

SbDrAYSBECSHY Ya?DNeHd
4qLL ddobDo% Lo A<HD

:v

JPINIPN=OICAC

A“5%® halLo%l JLL Ased/%lL

oacltll [ddWUA*Q®IC SboA*T*C
dAAYC JLL AL%L SboA%cNC

LY oC J77p®DC JLL P bLLDSBbCCio*L.oC

¥ % ¥ %

A=>1C DPIPIPNYC

/S€DC/oNgc

Sdc®l/a% acld% o C

o0a%l Ao c®oc%l deR/*ocbciodLS5*gC
fGCDC F=HEC ATSIC/PAS*0C JdDPCPNC
sbuLd déNcno®

ocSbCcCio™l

ASHOAC IR/ gyC

¥ % ¥ X ¥ ¥ %

buLC dCJ DPIPAPNC

0a%L SboASDCC g% NC
ANo%lL ddJA% QD IC
% g% oal oc%l

0a%L DaSo%l

L S

D dP7pSo%l V-
—

C2>%LCCPNM dCDAohb®IC
ddJATQ®ITC

»—

DPDCHIT, Y.< dP7NSo%l DRJoDYD>NCNTC
DPPLIC ddoDo®iDoN ADYAC dLL YN odyD>RC
PCODBCECo% beobCCiol.

Cbdd dP7pSoDNC SddWA*Q®INC IDCNCNRQ®IC,
$d2RAIPNCNI® ANc*Lo SboASSoH®INCshaL, LL
ASANCN“oOo ASINSNLoC D%oH®IC ddWJITC oalC.

4rdc pPPC™®IN A<HAC Acghb®IC JIDSYSOACIT
SddJATQ®IlC DPDPCPIINPBCAC bDbrRcdc®DC
JEDPCPo®APNoC A“H0C JLL ASCNo®hDRE
NASdNSNAoC D*%Loh®IC dUNTC oa*lo.

SHDALIJC PeD< dPvSol bi/aod®Id®
SdSRLcANTC JEDATH®PNCNLo DPDCPITC
ABYPNCHP®I® JEN“c]HNCE JEDIPCPBRE A“Ho0E,
ADY NNV *a®hD oo

Cd AP o%C JbDY ' cDPCPNC

‘-"“n--——"'—”—‘_—_§\

SddUA*Q®I®, D oWl

'»—

CLbP SddWA®Q®I® IDg%l dLL Asbo%l J¥a<5eb
boAT¥C (CdorC dCo NNS®ILIC) Pido
CALACNCDNC Y3 PePCDI0C AR cdad oS, JLL
CALALSCDC 46U Asdo CREMAaDYCI®, DPJgh
SboAST¥ AHAC Ac®cC AbNod®I® Acndnod
4bDU PPN HIC%L.

SoDrNHNC

ONYWLIC Abdo dRHAC

o/ASbCC™®DC LDAC JLL ALLC

oN%agPDNC DALY o

Ac“cL<“cdo%C JLL d=R/*gbSogC A“HAC
aN%L A<S bl acl®ocsba,cdc

[ddYUATQ®I® JP>>a%L

dDeaDNC ddabyidc bbb cD?NC g shCNd®I®
SIdWA2Q®I® JDEg®LPHCCNeH IGJCLE qLL
Aoc“cNCN>o.
* 0N C DR32GC PHDU DPNC
ADU LR NC SGJTC sqJdc
¥ P p®IC CdOMNDo®LIDNC qDYbdcC
DPJshdeseaC

D%aoc% Lo dRI*gNC
CALACNCDBLYCO® ATSIC palCIIC sdd®Ne 5
DPBEIC, AP 5o dLL DALY o SILIINCNS SO

¥ oN®EC LDAHCC®IC LDHCC®IC Js6JT
* QP r®DC ShDrYINDoPADNC DPDEIC

¥ ¥ ¥ ¥ %

A“>5AC D*BLAMC

v
AlLP®aSH>d SddWUASQDPID

B G

Aoc*lLo IDGSHSAC JLL
“\Do % C JOA\ LN
spriLsé\C “ i l
P77 YOG AC

Ya/Lo%C A<H>AC ALA<OHN:

¥ ddWUA2Q®IC dPNNCECAHN

* JEDAThHYoPNDNCHY AD<KL“cdarlLoC
SddJATQ®D%®

¥ PYLPCDC ShoACDCPoW T ASHAC D2ALAYNC
halLoh®DC JLL hayDILNC dYr PN CDoC
boActony% ol J¥AMPALCDC JPAULC, JDCNSTNC,
dLL LPLNCD o C ACHALbPNCDNCE DPI/DLo®

DU AYC SboADTU*0C LL Sbo® Av*aSLC
LPLNCDP7ndcC ALLADR® dDc?%a’oo ddWATa®Il ¢
AD<<K“cdo?oC dLL AP*c%LoC d<RLEDC

ALLADYC 4dD%cDPNC
T

AbR®CD>LoNC

B s

LPC=Odc™®N“bd A5

D24 gh®I% boACITILOC DEULAM S,
JePPIHNDIAandct ACHY%, Cea CALASSSY
qs¢JCie.

J®pPe5PC palC API®NC

0acC ddaJA®Q®IC PRFCINC D% o=526C -4°C,
IDCPBULICDTE AALNP7b?%Q®I® APLPNcSHI 0a%l
Dasolo A“HIC APSGOOC, DYSEC DRRB2GC JDGroC

JoPe5PC gCca®Ien<NC

ADeDNI®IC gcca®Ien?¥NE DR 32FC DPa®IlcC
bere eaNCNJNE 4INHEND?2a®IC ddWJAaNSNosIC
ddWJA®Q®IIC, Prda ALLA®I® LeaDIIC A<5oC,

JP7pPCPo* DRS5*gC J/7p®IC
DLV C

HCHUDIA®QPIDBDPIC 6CC IEULADNC, dSs PryshaC
SASYAS, DRR3GC AgulLoC ADoC DRSesEC oCC
al®og%o D% oHhCNdDIN ddWASQ®ITEC,

SPL=bJ JLL AS5Hd

A<53% PIdo dC€Calo dLL 4®PChhDao. {h

P MBCECPC2 JLL ™l

e

>asSol:

Da®lo®yPNcsd ACHS dCo SIdWUA=Q®ID
ADeg®LDadBID,

P . ‘@

dP7°dC /SPoDREI® Pa®/NCNR® oal € JLL ] .
dbCcNN“oo SddWJ A Q®Irc

AT 44
AD<ENCNJI®aNdDI® Pa®IIC shalo

oalc

I>N:
A>N APA®NBRCID 5a IC. BPPOIC gCca®INC “a%,

JdWA*Q®I [PNNCCACND,

Jon:

AbN®I® JJWYA*Q®INC oWUNN Do SbDIPNLT \‘:_2—:}

4D7bdc JLL NECPNCEN< oo d>NTC DPD>edC ——
don AbN?%Q®ID® IPCNCNoo ddWUASQ®I[
4>NB®PNCNJo don dATnRCEC¥ oS, A5 dCNorlo
o0a%lLo, PADA®QAC Pc¥ g, DRS%gC o[ C

I*I Crram-Inckgenous Rolplicne  Falalions Counmnng-Aiinenionas
and Morthen Afas Canada et Afaies ou Hord Corada

spcsﬁ.
GROUP"

JdANYLESN baCll ADAULAC bI7"rbN NS, (dbcosbeDC
‘CsA Group", 178 Rexddle Blvd, Toronto, ON, MOW IR3,
NBPCNCDbbo®ICPREUC baCl dDILAC b rbNLeNC
DALY C CAN/CSA s50H4 D CNo® JEDPCDNoC
ddWAQ®I® 0WNSTWoC L2abINC A“50C
DAY oC D] dCUYLCDC JLL Ao“enCY%C
baCl dD<ULAC bI"MbNLYLC DM IADNTE,
PLLDRCDI® AoD¥yDsa dDALSoC JCU N 5.

Ddd dDPCDo%C ANTa®NCDILLLA®N<SNE baCl
dDAULAC bI"rbN LS bLPYSHUCIC SboAcT Lo 20T
DPIPPNC DavDNaC, DRH2GC PLLRIATHI CID

dLL @oaA®/gbCD®, o yDbb*o? % CDC
DPINPPbg?PLUAC DRS52GC gDl oslC dDdLSoC baCl
JdDAUAC bD"abNreLeg, aoDAAYLONC, csagroup.org
DSbeoN<5*gC< 1-800-463-6727.

AbINC ADCNNCECAco]C

T —

JdAWAQDPIP <gDNaSod dLL
o ca®Nassd

=

* 0a% o“ca®Nassd dbybdc

* g%ca®I%® oai®NJ%assJ DPPbdC

¥ pecsh®NEoY DA®IIC JLL Jcl
A% SobCNassJ

* Codbssd oMeLowic AHAC

* J4DS5N A?P®Do, LSSo, DIRs%gC
P ccD®CP/LNcC

¥ KOANPCACHNC AP®D“cn,C

* DGBASSPC JAALC AS5[WLCID
* A>NYHJ ADeb®N%ad
* QLLEDTM dAAMNC JLL CPNE dré\rc

A>N%<5d A<5< P JC DPDcL®
* I>CAYDLESPC Jonld odbaNCNC

dond\b®Ncs5Jd A<5< JCJC DPDbdC
ASSPC APPDAC Jonosb®NNeNrcOC
dD5N >ISeoC PEceDILY e PIC
dCENENCECACHNE DR 525C Ygdo
A= 5<

¥ ¥ X %

‘ddWYATQ®IlC
O JNPNCNCAco®




PITTALTIHANGIT NUNAP PUVITQUUMANINGA

MAHAKPALLIADIUT ANUT

HUAGHAGHMAIUN
TUNNGAVIKHAT

IGLUGPANGNUN
TUNNGAVIEHAR
KuVRAT
UWINGAIRTRYTIT _

QPURTALGIT

TUNNGAVIT
NUNAP PuVlTQunAMNGA
NAUAQ
NYNA NuNAb VT GUUMANNGA. NU .
l
SAQL"‘;M/?\:MAJ“LHAW”Q MLLpR{N@W AGT UMY
ey MLMMGM BpeTTT? AGU INGDMMMT
NuT
u AQT\T?béM

PUVIT QUUMANINGA

-
< WP\”\"“LW

NIGLAUMAPK-ARLUGU
GLup ATAA

Apu+ pua|riqhuq+cuhimajuq

qiqumahuirutauniagtug Ujaraliaq iglugpangnut |g|quoup qijuhqfurnic Higinirmit talukhamik
nunamun tunngavikhagq annuraitkutikhamik tarutaungittug imaaluuniit
pua|riqhuqhim0]0rongomi cngmcumcjumik imaalu Qpid]umuhmgiﬁuq
imallaittuq matuitkumi
onnuqhiinnarnioqfuq x/prMéqu
T UMK \/\Y
KTU \
Mp Q{(
\E
|g|quol<|oin
qgilangata Imaijarviliurlugu
Aput Uiaralia Anniavik haittmik Imavaluk qurluagtuq kialinaa a ijumik ig|uvi+ honiroogqu
pudlrighugtauhimajuq ij|u cg nut ikiarmut iglugpangmut 9 ) 9” g
giqumahuirutauniagtuq +?mr?povifho iglugpaup gijuligturnianit, — immangniq Oﬁg'qulJOUJUkth
nunamun ‘g, h h'q ) _ tutqigtirviupluni hunngiutivaktug nunap ialunanit
pualrighughimajarangami e ) 9 9
. . amajanik araanun uvi uumannga
|mc1Hc1\Huq +| k ot " ) puvitq 9
Judpaum, qanitaan Imigtautinit kuvinikuq
hirluarmi
ouk+uu+iniaq+ur|u nunap
puvitfqguumannga
AMGHDIUT K-HAMINGNIK- HUARNINGANUN TRAUMAAKHAR
UPALUNGADAUTIT PNAHUARLYTT
Mchokﬂhrongomi, nunap
L ] uvitquumaningata
|hivriur|ugu ig|uvif tunngavia 'hUF’q*um'k pmqhuor|uh+ mohcipo”iodju?onuf ojumoqhivﬁvohuq
imaalu H+iroqpog|ugif p||'wmoc|1uhk|’10ml< nunap imaalu okiffquiokhum
nanijatit qanurinningit puvi%quumqnin?onik ig\quoum nu’rqoqfinnohucrduoqhugu
ataanni i|cmgom uuniit

TURAANGANIA HUAGHAGTAKHAG TUNNGAVINGA HIVUANL ATURPIAK-T UM
MAALY HVITUIMMUT HUUN'NGIGPALLAGTINNAGY NuNAP
QIGUMANGA INGUT ARNINGANIT

3
"
7
=
o
Y
~
F
2
O
@QHMNW
TUNNGAVIKHAT
ANGINNAGT UMK AMGATTUT
LLARANGINNAGT UM|
e UWEURT AGT UMl
NAPAGTIGHMAIUT
HANASAUHMAIUT  IMAALY
NUT GARTIT PAGU HAMUKT AUPLUT KNUNAP
AT PUVIT GUUMANINGANIT
LANNAGUN

NUTGAGTTPAGU

NUNAP PUVITQUUMANNGA NUGUT PIALLIANNGANIT
PIDMUTAUNAGTUR WIRPALLIADIUT AuLyT i
AHRRUUTILUT KLUUNIT  NAPAGTIGHMAIUNUT

ANGNINGIT  I6LUGPAUP

VA
QLANGANIT #QQ/L (*/6"//\

UK UAT
QUPINIT IGALAAT Ly
W ULMAIGPAKETUT

NUNAP GANNGA QIGHURIANGAN| GUNMUK-TIRNIA

TAMAITPA?

(4 (3]
o (1

12
12

QATRNRMT  GUNMUKETIRNINGA
NUNA QIGHURIANVGAN

® Pidjutauniagtug uunnarnirmit
aanniojumit iglugpangmit imaalu

® Nunap ganganiittug imavaluk qin'ngoifkumi
ongighniorunoqhijuq

(2 Angighjorongomi imag
© Urviktun ittuq attagtuhiniq qiqitilirangat

e . . . . . . .
0 Qupp0|+ ingQH‘quQHiQniocﬁ'uf AU|OI’]II’]90 mmap q|q|h|mo||rum|+

) . nunamit gigumanirmut nunamut
ukuingani

© Qupiniit angmagtigpaktut
umikkalutiklu qokugungurongcﬁ
ukiungoni, nounoiqpiokpok’rqu
ukiumi

© Nuna gighuriangani kajumiittumik
qiqhurnioqfuq ukiumi



HUNAUWA NUNAP PUViT QGUUMANINGA?
A —
Kanﬁiqhinahuarlugﬁ aalla’rqik’ru’r Jrail’\iﬂ.f,]H'

HLAUP AALLANGUGTRNINGANUT

e

Pidjuﬁnaﬁ taffuma nunap
PuviJrquumanr\ganun

IGLUGPAT TUNNGAVIEHANGIT
————

Hamnha huhap Puvi+quumaninﬁa

HNAT PDUTIRAGCATA MAHAKTRNRMT? KAUUTIHAT MAHAKTIRT ALITIHANUT
e

_— Nunap Puvi’rquumaninﬁa
Hilap ganurinhia hilap uunnarnia qajur‘nia

'»—

Paniupapkarahuarluﬂu niglaumaluaulu
. T ———

ihumaailuﬂu
e ————
B ————y

— =

MMNAR‘\J‘A * Nuna nig|0um0pkoqpog|ugu aujami

Ukiugtagtumi, hilaup ollangugtirninga pidjutauligtug Uunno|oqi|ir0ngomi ataani ig|quoum, ongi+qijormik * Nig|oq+i+pok|ugu nuna ukiumi
qojurnaitgijauvaligtug ukiug, hivtitutgijoulighunilu aujag, imaalu nunap puvitquumaningo mghokﬁmigqmq * Uunnok+i+po||oq+oi|ipkor|gu imaalu ikiarmik
nipo\iqoﬁoqpohrhuni ukiakhami, ukiumilu. Oonnuqhook+i+pog|ugu ig|um OJFOOgqu
Hopkuof oo”ongurniif pidjuﬁqoqpakfuf nunap puvitquumaninga
oukfuqﬁrongof, ongig\iijuummiuﬁgivok’roo nunap L
puvitquumaninga ingutarninganit, imaalu ihuirutaupluni 'H’MAQH’AQH|MA\)MM ‘6 MQFAMGMMM H|Q|M|Q * To|uvog|ugi+ hivuraaniittut ig|quoi+
nappagtighimajunut giqumajumiittunut nunami. [ MMMGA\/'LH'A' [ M‘\J‘\JGA\/'LHAQ |LMVRA“ Aujami hiqinirmiJr uunnoo|oqivok+oo nuna * Aturltit nunap naunianik, nauttianik auhimajunik,
Amigaittut ukiugtagtumi iglugpait nappaktigtauhimajut imaalu mahaktilighugu nunap puvitquumaninga . imaalu iglugpaup gijuligturnianik aannuraitkutikhamik
mahaktirnirmit piHojuni’r nunap puvitquumaninga. |nngu+ooq+i++oi|i|ugu nunami nauhimaniit

Nunap puvitquumaninga: nuna giqumavaktug hivitutgijanit U:iuqfoq+urmiu+ i|ﬁfugivo\iq+u+ pidjutaujunik iglugpangnut imaalu

[ tut tighimajut gi jumi i

malrungni ukiungni atajumik ahirrugtut nappagtighimajut gigumajumi nunami |MAQ ,
lihimaiuaut hil I Hrni diuti aat Imagq qur|uoq+i+pog|ugu ohiogqu ig|quongnif
mimaigut ATSHP AIAngHqiirainga prajtfiqaqparniaqiig Imaq ihuagpiaktug nuutiutikhanut uunnarnirmik *  Unngavaglugit aputtaat mahaktigtinnagit
aallatgiiktunik Ukiugtagtumi. lkajuutikhagagtu 9 glugrt ap 9 9

. ) : Nunap puvitquumaninga ingutarninganit: : nuna qannganiittug adarard ) ragqiumi. Tl Jqeatg — gannganit nunamut. * huaatut ialuapakoin ailanaata kialinaa aciaumik
Hamna aturnianga atugtunut ajurnaittuq CAN/CSA S501- hoffuma nunap puvitquumaninganni qiqivokfuq skiurmt imoalu |l<|g|mo|f1uoruhk|ﬁoml< pldju’rouvok’runqu Ig‘quongnuf, MV[NGA'Q( |R(,“ |{ S| glugpakpin q 9 gling 919

14 |kig|inohuoru’rikhonik pidjufinginnik nunap puvitquumannga oukfquokhuni aujami. mggﬁgqu\lglgﬁkuﬁkhgmk '—M‘\]‘\JGAV"T kuvvivikhainniklu tokkarnik

QPVDURT ALEIT

mohokpo”iodjufonuf tadja ig|quoi+ tunngavingit.

AbuT .

Mahaktirniq pidjutiqaqtut nunap puvitquumaninga: nuna Apuutaijaivagluhi iglugpangnit ukiuraolungmut

ATURLUGU HAMNA MALIKCTAKHAG MAATY

nutqagpaktug auktugtirangami kinipatgijaulirangami (hikumit) GANURIT TUMIE  HANASAUNKCHAT IBLUGPAIT TALVUNGA: Aputip nungutailitinga nunap. Pittailitaujuq ukiumi * Apitnirit aputtaatlu ahinungagtitp aglugit ikiarmik
*  Kangighidjutikhanut nunap puvitquumaningagut pihimajakhaminit. N ) ) haktiatailitikhanik qajurnagtumik ikiarmik aallangugtighugu nunap aulapkailimaighungungmata
* Nounoijor|ugi+ hunat naunaitkutikhat ouHuq’rihrnionik ataani unap pUV|+quumomngO mana +|C|+OI itikhani puvitquumaninga.
iglugpaum ' A * |kig|inohuoru+ikhonik pidjquoujqu mahaktirnirmit
. o ) o Mahaktirnirmit nunap puvitquumaninga: nuna q|qhu|mowﬁuq
Atugtauvakhimajut atughimmaarlugit ikiglinahuarlugu mahakkanaami nunap pUV]JrququmngQ
Mohok’rirniqing gamt
lliharlutit qanugtut piﬁoi\i’rikhomk nunap puquuumoningonik ANMR' *  |maalu Onukhoeqﬁﬁugu ikiarmik ataanun ig|qu0i+
Nuna qiqhquak’ruq: pivaktug hiku nunami mahaktirangat imarlu Anuri kai I " ) ukiumi
o . ! : 1 : nuri ikajugpakta nunap puvitquumaninga
Eco.\ofg-y North o|eve|o_l|roe<i| fh.is- guide lfor bui|jing o+wn+ers and N qurluarangami imaiktitkangat. hAo||0A+qlll<;ru:klg|uipjﬁi:uf Tnhjozlkhéf pllu:hlllu:o‘ltr:lm;@'t poniHH-pQJHislgugH gi|gmﬁ+Fi)mo\/qO|ui+|u Oujgm] ol ¥ Unnovoq+ir|ugi+ nauningit cmuroiﬂ<u+0u|iqqo+o
maintainers, community decision makers, and contractors across the anajauplutik aallatgiktunut pidjutinginnut. Aallatgiiktut akingit, aput 1‘ingivro|ooqﬁﬁugu Gkiumi. Anuri ikojuqi‘oo“uq O|gul<hiul<pofo|uunii+
north. o L o ) . ihuarningit, munaghidjutikhangillu pijariagagtut. Naunaijarlugu . . . ¥ . S R T . .
Qigitirnirmit qunmuktirninga: nuna qungmuktirninga imaaluuniit mchokhqhugu nunap puvitquumaninga Aturlutit alrujaujanik ongmoumojumk, imaittungittu mik
i ) o ) o ) gaonurittungmangat iglugparvit tunngavinga imaalu ganugtut . o . . . : ) o o ) . )
hilanmut imagq qigigami ong|l<||pl<orom|\u. ) _ ) ) - JrlJrqo|o1c1+Jr|Jr|gL,|mluq aput aputtanguriangani, oerohlkJrumqu |9|qu0up q|Ju||q‘|‘urn|On|l< aannuraitkutik hamik
havakpangmangat imaalu thuagharialagikpat anginiqagtug nunamut, haniraanut hunavaluit, imaaluuniit iglugpau * TR T : -
nammakhijangani nunap puvitquumaninga mahaktirniq unalu hOﬂil’OOﬂl:ll’” ’ giugpaup Tutqugtirihuirlutit tamajanik atoanut hanianutluuniit
gigitirnirmit qunmuktirninga. ’ ig|quoup

NASUGAKLHANUN  IHVRIURUT AT
’»—
Munarrilugit naPPaqﬁquaudjuMHni

NAUNAIT KUTIHANGIT
AMGHAUT AULAIUNUT

AUKEHAUT AUGPIRETUT
T

PIT T ALITHHANGT
NUNAP PUVIT QUUUMANINGA
MAHAKPALLIADYUT ANUT

— —

Apighilutit ikjauqﬁkhar'nik
B s

NALRUGTRAHUARNIA IGLUGPAUM

Pidjuﬁgip|ugu ganurinnia ig|qu0um tunngavinga,

a+urr\inaar\illu iﬁlquaup
V
NAUNADAUT KHAT

lglugpaup ganurittumik hanajounikheit ganngalu

hunap puvitquumanhinga Mahak-tirnig,
qigitirnirmit qunmukﬂrninaa
'»—

Tomongnik nunap puvifquumoningo mohokﬁrniq imaalu

nappagtigtauhimavio ihuaghijuminarunaghijug iglugpak. Taimailiugpaklutit ukiug tamaat.

LURARLUGY NUNAP UGGUKT KHANGA

Nunallaat pigagtut nunap puvitquumaningaimaatut

Nunamingni nunap puvitquumaninga ganurinniit gigitirnirmit qunmuktirninga aadijikiivioktunik naunaitkutiqagtut
Imavaluit iaijarvikhait imaalu imap qanurinningit (takulugu ataani titiraghimajut) kihimik pidjutiqagtut aallatgiinik,
Hiloup allangugtirninga imaalu aallatgikpialigtunik imaalu pivakhutik callatgiktuni qakgungurangat ukiungani.
hi|or\ul<po|mgnii+

IGLUAPAUP NAUNADAUT AT

Huunngiqfuq/quppoﬂr

Naunaijattiarupkit ganurilinningit iglugpangnut ikajuutauhungujug Angigtaugamik Canadian Standards Association, (aulajut

imaatut "CSA Group”), 178 Rexdale Blvd,, Toronto, ON, M9W
1R3, tamajaitg havaktauvakhimajut ukunanga CSA Group's
atugpagait CAN/CSA-S501-14 - Nutanngugtighugu aktuutauniit
nunap puvitquumaninga mohokpo”iodjufonuf tadja ig|quoi’r

ihuoqhouﬂkhornik ihuirniinnut.

NAAHURILUGIT HAPKUAT:

Quppaningnirit ig|uvi+ iluani hanirata qanngit (drywo“)

giqumanigagtut qiqumofqijomuuumif -4°C, aku ngani,
ihumchunginnarioqoqfuf uqququhiqfuﬂugu nuna uunnarninganit
ig|qu0ngmﬁr nauttianik, nauttiat auhimaniinnik imaaluuniit
ujqrahormik

LURALUTIT NIGLAGT RUT -HANIK

|ngniqufi|ingmil< mg|oqfirufil<homil< imaaluuniit Jr|’1ermosyphons

Qil /natialuuniit nal ' iqt

|ongol ronarune rl10 rumo;uungncnq 4 o tunngavingit. Hamna inighimaittug huli ilitarijauimojut inikhaat
Nuna qlqhquokfuq imaaluuniit qunmukhrmo qiqitirnirmit o o i A toahimarukk ] " }
aukturnirmitluuniit Ukuaghiriigqata ukuangit ingalangitlu CSA Group fitiraghimajukkut ugautaujunut, kivgagtugtaujuq

Quppomkpojro tunngaviit foﬁcumor]goinnoq A’rquogoﬁ famainnun. Aurnikhait hopkuoﬁ

Ahirruqfuf imagtu utait/imaijarviit auladjutait fuqhuongiﬂuuniﬂr

Nuna qgighurangami imaalu qunmuktirnia iglugpaup titiqqat angigtauhimajut, CSA Group munaghingittut titiraghimajut

L I

Q it imaiiarvikh : ) L ) ) ) L
Jnnganit mdiervicnad Natia ig|up qi|ongo\uunii+ no|rumojungnoiqqo+ Ihuoqufoumqurqu pll’nmolongom nunap puvitquumaninga, kihimi naunaijautait tunijauhimajut, kivgoquuijukhonu’r komgiqhidjuﬁkhomnik

NUNAP PUVITGUUMANNGA MAHAKTRNIQ

Mohokﬁ\irongo’r hivitujumut ojuqhoufou|iqpok+uf hikuqoqpiok’rumi

Hikutirnia ig\quoup qi\ongcﬁro kig|ingogu+

ajurnaqtuqg pijangani ig|quc1um atoanun noppariiql’ﬂmojunuf.

HMMAUHRLUGU NUT ANNGURTRLUGULUNTT
BLUGPAUM TUNNGAVNGA

[+ mighf be possib|e to move to a new foundation, such as screw

Aodjihuq’roufqujoungiHqu aallaniklu hovoqujmgif’ruf
\g|quoup qqﬂtimk natigartut

NUNAP-ILUANNT NAUNAT LY T IEHAT

Nu nap iluata qqnuriﬁoqkhqi’ro

igh kt
(8@7) 873“’60‘% *  Nunap gonnganit unngahiktilanga qiqhugpaiiig
* Qupiniit ajughautaujut ingattogpaktut aippagurangat
W ECOLOGYNOR TH-CA

Nounciqhi’rﬁorumoguvif imaaluuniit niuvrutikhanik ofquogomnik
ukunanga CSA Group, takulugu niuvvavik. csagroup.org imacluuniit

hivajarlutin 1-800-463-6727.

nunap puvitquumaninga mohokﬁqpokfuq imaalu nuna

fo|vungo nunap jqcks, pi\es, or a space frame, or to a new location that is on thaw

puvitquumaninga omihungurongomik ukiut stable permofrosf,

GMMAK-UT MAALY  AHRRUGT AUIUKHAT

Kihianik ig|quok qojongnoqhikpof hivuuronaqhikpoﬂuuniﬁ

Aallangugtirniit naunaitgijauvaktut aujami ukiuakhamiluuniit

QATRNRMT GUNMUETIRNINGA

[marmit nuna qigitirangat ukiumi, ongig\ipkokpokfuq imaalu

Akﬁ\cmgo hikuningonuf
Eco\ogy North monihungiﬁuf tiqutaujug, pi|iuq+ouhimojuq 1971 nunap iluata

ikajuutikhanik ihuagtut avatilirinirmut ihumaliurutikhainnik inungmut, Nunap giqumania

nunamut imaalu avikturniannut.
Hivajarlutata kuluguluunnit qaritaujokkurvikput nouunairumajarnik ihuaghilimaiqqat.

imaalu aallanik maliktak hanik hopkuﬁguuno. qunmukﬁ\iqhuni nuna funngavinga.

* Qupirongomi Qngmoqpokfuq umikhunillu ukiungcmi
qokugungurongcﬁ

Nivingo]ukhof Toiguclgokhof Aallangugtirniit naunaitgijauligpaktut ukiumi

Titirangugtighimajut atugtauffoaghimajunut
makpicanut 2020

—




