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COMMUNITY DRAINAGE
a—

Moving water c;ai:cly ahd cH:icianrly
+hr‘ough the communi’ry

——EE——..

The purpose of a droinoge system is fo collect surface
water and move it away from |oui|dings, roods, and
other community infrastructure. The goo| is to minimize
impacts from ic|ooding, washouts, slides, and other
droinoge prob|ems.

A GOOD DRANAGE PLAN wiLL:
* Qutline the flow po’rn water should take

* Work with natural droinoge where possi|o|e

* |den+ify current droinoge structures

* Protfect important community infrastructure
Use the drainage plan to help decide where to put new
Y/

>\ <
I

infrastructure and how to build it.

This is a user-friendly outline of CAN/CSA S503-15

Community drainage system planning, design, and Il .

maintenance in northern communities.

Toge’rner with climate cnonge, our |ong winters, short
springs, and frozen ground can create comp|e>< issues
with surface droinoge. This guide will he|p you deve|op
an effective droinoge |o|on for your community.

Ecology North adapted this guide for use by community
administrators, bui|ding and land owners, asset
managers, regu|o’rors, and |oo|icy makers across the north.

EROSION CONTROL
A E—
Woater is Powcr'Pul

v

Erosion happens when water (or wind) moves soll

and other surface materials from one |o|oce to another.
Erosion depends on the type of soil, the amount of water
(or wind), and how fast it is moving.

Flowing water can have a lot of force. It can undercut

roods, bridges, and bui|dings.

Erosion control techniques can help absorb the force of
water and control erosion. These methods help reduce

pro|o|en’is loeifore Hooding |'iop|oens.

Vegetation: grass and

bushes slow water flow.

EC[ILDGYJI!QQI‘H_

j'? 1]
Y
Riprap: loose stone below culverts,
(667) 673'60|a’ .# foundations, or steep ditches that
WWWECOLO@YNORTH’CA /- dispel the force of water.

Ecology North is a charitable organization, founded
Sediment traps: a basin-like area
that holds water short term, so

in 1971 to support sound environmental decision-
moking on an indi\/iduo|, comrnuni’ry, and regiono|
level. sediment can settle.

Contact us or visit our website for information and
other guides in this series.

ﬁ Poster on the inside

@ Printed on recycled paper 2019

Silt curtains: a short-term
barrier that traps sediment.

—

CLIMATE CHANGE

Hugc impacts on surface water
e

With climate cnonge, weather is less stable. Extreme
rain/weather events are more common. These events

can create huge and cosHy prob|ems with droinoge.

SOME EFFECTS OF CLIMATE CHANGE:

Faster n'ie|Jring in spring

More intense precipitation, more often
Unexpected rain

Rain in winter

Worrning and degroding permoi(ros’r

Erosion, s|unnping, and landslides

Consider climate forecasts when you plan new
drainage structures or maintain old ones. Be
prepared for the unexpected, and be proactive with

maintenance.

POOR DRAINAGE
—— J

Things to watch For

E—

SIGNS OF PROBLEMS:

S’ronding water

*

F|ooding
Overland flow

* Domoged, p|ugged, or frozen culverts

¥

*

Ground sinking or eroding

Record this information. Fix issues immediately if possible,
otherwise schedule maintenance in low-water periods in
the summer and fall before they become serious.

Poor or slow droinoge can create hazards for community
infrastructure and human health.

STANDNG WATER

Promotes permofrosi thaw

*

Is a breeding ground for mosgui’roes

*

CCH’] be a SO'F@'I'y hOZOI’CJ 'FOI’ Cl’iildl’ei’i

*

Promotes waterborne odours

Can contribute to flooding i

b .‘..-"

*

UNDERSTANDNG DRANAGE
B
Collect info For your drainoge plan

USE DIFFERENT SOYRCES:

* |ocal and traditional l<now|edge

* Topogropnic data
* Lego| land surveys
* Engineering reports

»*

Subsurface geo’recnnico| studies

»*

Aerial/satellite imagery

GATHER INFORMATION ON:

Water sources, flow paths through the community,

where water ends up.

Current drainage structures, such as ditches, berms, and
culverts.

Natural drainage features, like streams, ponds, lakes, and
rivers.

Community infrastructure, such os roads and buildings.

Places to protect, such as the airport, health station, water
treatment and power p|on+s, and key roads.

Background information on the geology, terrain,
vegeftation, permofrosr, climate, and weather dafta.

RE@MLAR INSPECTIONS
v
Keep records

B s

|n5|oec+ and list all droinoge structures. Note the

condition. Do upkeep and repairs or replace them as
needed. Check culverts and ditches before, during, and

after spring freshet and summer downpours.

CULVERTS

* |_ocation and size

* Condition: shifted, p|ugged, or domoged
DITCHES

*

Standing water

* Erosion

Too much/not enoug|’1 vegetation
Unnatural obstacles

DRANAGE AND PERMAFROST

Keep permorrosr frozen when bui|ding droinoge
infrastructure.

* Ponded water can thaw perrnofrosi

* Avoid bui|ding where water is known fo pond

* Consider berms instead of ditches
Disturb the grou nd as little as possib|e e

*

Minimize erosion

THE FOUR SEASONS

4, -
/4/\ Main+aining alr'ainagc ycar‘—r‘ouhd
X ~—

$ WNTER
SPR“\IG %l" * |dentify areas where snow piles up

* Monitor year ofter year to record cnonges

VYW
- = * Pick o good p|oce to pi|e the snow
= ( I," 5 SPRING
o i
! =) *

%Q/ ’ w Note any issues during peok melt
@ ﬂ * Clear snow proper|y
N *

Thaw culverts blocked with snow and ice

6 * Clean debris from droinoge po’rnwoys
*

|den’rii(y repairs that need to be done

* Fix any immediate issues

SYMMER

FALL

* |n5|oec’r ponding in ditches

*

Find and trim overgrown vegetation

* Rep|oce or fix culverts as needed
* Flush grove| from culverts (a fire hose works)
* Build Wo|i<woys Jrnrougn wet areas

SPRING CHALLENGES

; | FALL

Culverts can thow and icreeze-up again

* Ditches and other drainage structures erode * Check on problem drainage areas

* Surface water poo|s and overflows * Maintain, repair, re|0|0Ce as needed

*

Frozen ground can't absorb rain water

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

GENS

With the permission of Canadion Standards Association,
(operating as "CSA Group”), 178 Rexdale Blvd,, Toronto,
ON, M9W 1R3, material is reproduced from CSA Group's
standards CAN/CSA-S503-15 - Community droinoge

S\/s’rem |o|onning, design, and maintenance in northern

communities. This matverial 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
responsib|e for the manner in which the data is presen’red,
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HTAMAUMT HEAM AALLANGURNIT
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Hamna aturuminagtug naunaijautikha CAN/CSA
S503-15 Nunani qurluavikhanun atugtaujunun
upo|ungoijou’rikhonik, qonurinnikhoinnik,
munaghidjutikhainiklu ukiugtagtumi nunallaani.

Atauttikkut unalu hi|oup o||onguq+irningo, hivituniit
ukiup, hivikittut upin'ngami, imaalu giqumania

nunap ojurnoqhi’rivqk’run ilaani nunap gannganit
qurlurvikhainnut. Homna moaliktakhaq ikajuutauniogtug
i|ingnu+ pi|iurnirmil< ihuoqfunik qur|urvikhonik
upo|ungoijqu’rihuruﬁkhqnik nunangni.

Eco|ogy North ihuoqhoq’roa’r hamna mo|il<’rc1l<|'10q
atugtounikhanik nunani atan'ngujanit, iglugpaqagtunit
nunamiklu nanminigagtunit, puqu’rinik ataniit,
m0|iru0|iuq+i+ o+ugol<|'10|iuq+i’r tamainni ukiuq+oq+u mi.

(8L 873-b0
WWWECOLOGYNOR TH-CA

Ecology North maniliungittut tiqutaujug, piliugtauhimajug 1971

ikajuutik hanik ihuqurqu avatilirinirmut thumaliurutikhainnik inungmut,

nunamut imaalu avikturniannut.

Hivajarlutata kuluguluunnit qaritaujakkurvikput nouunairumajarnik
imaalu aallanik maliktakhanik hopkutiguuna.

Nivingajukhat Taiguagakhat

—

Titirangugtighimajut atugtauffoaghimajunut
makpicanut 2020

Aullavikhanik imop ihuaq’rumik
nunanagaﬂlinani

— ==

Qur|uorvil<hongi’r nunap gannganit imoijagvikhoinnik

ahianit ig|quongnﬁ,opqu+inif, aallanitlu noppoqﬂqhimcjunif
Tikinnahuagtakhat ikiglitikhanik ihuidjutaujunik imaukkautivaktut,
imokpo“armrmi’r nun'nguhurnii’r/ hituarniit, imaalu aallanik

qur|uomiirmi’r ojuqhouﬁ’r.

IMMAP GURLUARVIT PARNAUTIHAT PINIAGTUT:

* Nounoir|ugi+ imap qur|u0rvikhongi+
* Hovog|uﬁ+ mo|il<|ugi+ qur|uorviqoqqo+o
*

Naunairlugit tadja qurluarviujut hanohimajut
Pittaililugit anginiqagtut nunangni nappagtighimajut

AJrur\ugiJr qur\uorviujqu parnautit ikajuutikhat humut nutaanik
noppoqﬁrivikhommk qanuq’ruHu hanavikainnik.

LIURALUTIE HINANT IMAP NuNA
NUNGULAIT U T I-HAINNIK
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Imaq hakuﬂiikpialduq

v

Nunap hina nunguvo”ﬁovokjruq imarmit (onnuqqimiﬂuuniif)
ingutaarangat hiurroq ujaraliarluuniit imap natgarut. Nunap hinanut
nunguvo”ﬁodjufouvokfuq ganuriinnianit nunap iluatta, ok+i|ongo’ro
imap (onuqqip|uuniif), imaalu kojumingningo ingi|ronio+o aullaniata.
Imagq aullajuq hakugikpiaktug. Nunngudjutillajug opqutinik,
ikoorvingnik, imaalu ig\qucmgnik

Nunap hina nunguvo”iojunuf ihuoqquﬁkhqf ikajuutaulajut
nu+qoqﬁvjog|ugu hokugingningcmun imap pichihﬁkhoniHu nunap
hinanik nunguvo”iodjufoununuf. Hopkqur ofuqfokhoﬁr ikojuuﬁkl’]angif

ojuql’]oufoujunuf imoukkokﬁnnogif

Nunap nauvallarniit: iviit ugpigaillu

kajuumirutaullajut imap aullaninanik.

Ujaggan: ujoqqan ataaniittut turhuat,
tun'ngaviit, ukharjuit H’iqhoif kuviviujut

qurHuormoniJr imarmit.

Pijurluvaluit katighivikhat: uarviktun
ittug imap kuvivikhaa hivikittumi,

marluvaluk ka’riqhoriangqm.

Hiuravallungnik piijaivikhat:
hivikittumun piijoivik hanik

hiurovo”ungnik imarmit.

ﬁnﬂmﬁ Pidju’raujqu nunap gangani
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Hi|oup o\\onguqfirningonit hila no|unoqhivo|1q’ruq
Nipohqpc“ojukhijuq/hi\okpujr oo”onguq’ro\iqhu nillu. Hopkuojr I|ongi+
okiHuuﬁrjuokhungujw ojumoqhiﬂuﬁHu qur|uorvil<|’10mu+.

LANGIT  PIDIUT AU THILAUP
AALLANGURTRNINGANIT:

*

Mahangnarigpalighuni upin'ngakhami
* Nipo|ukhonikpo|ikhuni||u, no’rofquqoﬁokpqhkhuni||u,
kininnak hivaligturlu

Nipo”iqpohq’ruq nohuuringnoiﬁumik
Nipaligpalighuni ukiumi

Mohok’riqpohq’ruq nun'nguvo”iohkhuni”u nunap
puvitquumaninga

Nunop hina nunguvo”iojuq, uvikpo”iojuq, imaalu
nuna okhoorniq

lhumagilugithilaup aallangugtirnia ihumagijaujut
upalungaijoutikhaliuliruvit nutoamik qurluarviit ganurinniit
ihuaghailiruvit uttuggarnik. Upalungaikhimavaktuhaujutin

nahurinnaittunik imaalu ihuorningonun pinol’]uor|ufi’r

ihuoqhoqfokhonun,

NALUNGITTUT GURLUAVIITS
_— J

HaPKuOH' munarijakhaﬁ‘l'
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TAKUNNAGTUN HUDIUT AU

* Nu’rqongoinnoqmq imag

* Imaukkakpallarutaulajut

* Nunop ganngagut u|i|ol<oonq+uq

* Ahirruquuq, himikﬁﬂocﬁ imaaluuniit hikukpoJrO turhuat
*

Nuna onmukpo”iojuq imaaluuniit nunguvo||i0p|uni

imarmit

Tiﬁror|ugif hopkuof naunaigtatit. [huirnirit ihuoqhomoriqpoHugif
gilamiupjoklutit, naunaighilutit ihuaghaivikharnik imakhigaikpat imag

aujami imaalu ukiuakhami ingattagpiaktinnagit.

Nokuu”uangiHqu kajuumiittullu qur\umviif qajongnoufouhungujuf
nunani noppoqﬁqhimajunuf imaaluuniit inungnut
oonmo|oqinnoq+u mik.

NUT GANGANNAGTUR IMAG

*  Pidjutaujug nunap puvitquumaninga

auktugpalianinga

Ivaviuvaktun kikturidjanit

Hamna qajangnarniagtug nutagqanun
Pidjutauvaktug imarmit fipituutijut mamaittunik

* * * *

|moukkokpo”orufouvok+u+

Katikhilutit naunaitkutikharnik
gurluarvikhanik.

uPaIuhaaijauﬁkhaliuruviJr

ATURLUTIT AALLATGIETUNK ATURT AKHANIK:

* Nuncmgi’r pi+quhirmi|<|u qoujimojonik
* Nunap ganngata ganuriningoa

* Maligatigut nunat naunaijautingit

*  Hanagjiujunit unniudjutaiit

* Nunap qulaaniittunik naunaijaidjutit
*

Qilangmit/satellite-kut piksaliughimajut
EATHHLUTIT NAUNATEUTIHARNIK
HAPKUTIGUUNA:

Imakharvik hat, kuvivagvingif th roug h the commu nity,

where water ends up.

Tadja qurluarviit ganurinniit, imaatut ukharjuit,
o|gongnii’r i+iqhoi+, hopummiﬂuﬁkho”u, imaalu turhuat.

Qurluarviuvangniit, kuugajaat, fahiqqat, tattit, kuukkallu.
Nunani nappagtighimajut, imaittut apqutit iglugpaillu.

Munarijakhatit, hapkuat milviit, munaghigarviit,
imiqforvikhonik hcﬂuumoqhiviif ukuallu pauwagarvingit,
ukuallu oJruq’rOuHuoq’ru apqutit.

Qaujimadjutimut naunaighitikhat nunop ganurinniagut,
manigqap hivitunia, nunami nauhimajut, nunap
puviJrquumOningo, hi|op ganurinnia, imaalu hi|op
qonurinnionik tutquumaviit.

HVRIUGGAT TAGPAK-LUGIT
T
Pihimalutit +i+iraa|+arnil< ihuinniinnik-
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|hivriukpol<|ugi+ imaalu ’riﬁror|ugif tamaita qur|uorviif ganurinniit.
Nounoﬂugu ganurinninga. |huoqhor\ugi’r himmouhidugi”u
pijariaqaqqata. lhivriurlgit turhuat ukuallu itighait hivuagut,
mohok’rihqqo”u imaalu kinguogu’r upin'ngokhomi mohok’riqqof

imaalu aujami nipo”irjuoroikpcﬁ.

TURHUAT

#*

Humiitpa aktilangallu

*

Idjuhiit: gan'ngugqato, himiktitoat ahiruggatoluuniit

TIGHAT

* Nu’rqongoinnquruq imaq

* Nunop hina nunguvo”iqjuq

* Nouvc1||ooq+uq/nouvo”ongiHqu nauttiat
*

Himiutivaktun

QURLUARVIT NUNAP PUVIT GUUMANINGA

Nunap puvitquumaninga giqumapkarlugunappakftiriguvit
qurluarvikhanik.

#*

Tahiggat imait auktutuutaullajut nunap
puviJrquumoningonik

* Iglugpihuirlutit imajungnirmi

* Thumagilugit hapummitjutikhallu itighaungittunik
*  Ingutaagtailinahuavijaglugu nuna

*

lkiglinahuarlugit Nunap hina nunguvalliajuq
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UPIN'NGAAG
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UPINNGAAMI ASUGHAUTIT

* Turhuat mahaktigtut qigiffaak hutiklu

H‘iqhai’r aallallu qur|uorvii+ ganurinniit nu nguvo”ioju’r
Nunap ganngani imangnirit imaolu ulipkaaktug
Qiqumajumut nunamut nip0|ungmi’r imag
iluunmulimaittug itialimaittuq

Angigtougomik Canadian Standards Association, (aulajut

imaatut "CSA Group”), 178 Rexdale Blvd.,, Toronto, ON, M9W
1IR3, tamajaitg havoktauvakhimajut ukunanga CSA Group's
atugpagait CAN/CSA-S501-14 - Nutanngugtighugu aktuutauniit
nunap puvitquumaninga mahakpalliadjutanut tadja iglugpait
tunngavingit. Hamna inighimaittug huli ilitarijouimaojut inikhaat
CSA Group fitiraghimajukkut ugautaujunut, kivgagtugtaujug
taffumangainnag Atugpagait tamainnun. Aurnikhait hapkuat
titigqat angigtauhimajut, CSA Group munaghingittut titiraghimajut

naunaijautoit tunijauhimajut, kivgagtuijukhanut kangighidjutikhainnik.

Aadijiliugtautqujaungittut aallaniklu havaqujingittut.
Nounoiqhifﬁqrumoguvif imaaluuniit niuvrutikhanik ofquogomnik

uku nanga CSA Group, Jrc1l<u|ugu niuvvavik. csagroup.org imaaluuniit

hivajarlutin 1-800-463-67927.

Munaqhiﬁkhanaﬁ' alur'luar'vinﬂnik
ukiur'aalunami
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Naunaijarlugit apiviuvangniit aputtoangugpangniit
* Munorivog|ugi+ ukiumit ukiumut Jri+irc1r|ugi||u
oo”ongurningif

Pick a gooo| |o|oce to pi|e the snow

UPN'NGAAG

Nounoiqh”uﬁn ganugtun ojuqhoubujunik
mahaktirnahijarangat

lhuagtumik aputaijaivaglutin

* Aukhirlugit turjhuat himikhimajut apunmik hikumiklu
H0|uumm0q+iqpog|ugi’r haluummailruvalluit
qur|uorviujuni+ JruqhuoniﬂuuniiJr

Naunaigpaklugit ihuaghagtaujukhat

|huoqhor|ugi+ qi|omik ajukhautaujut ihuidjutaujullu

Audha

*lhivriurlugit imarlaveoluit tahiggat itighainni

* Noni|ugi+ nunap nauvallarniit un'ngovoqﬁr|ugi+

* Himmauhirlugit ihuagharlugit turhuat
ihuoqhorijakhonguqqoﬁro

* Hiuraijarlugit ujaraijaglugillu turhuat (qoptirutit
Jrurhuongﬁr nakuujun)

*

Pihugviliurlutit imaqgarniittigun

urAG

* Tokuuqattagpaglugit ajukhautaujut qurluarvikhat

*

Munori|ugi+, ihuoqhoﬂugif, himmouhiﬂugi”u
pijariagagqgata

HUAGHADIUTH-HAINNIK-
NUNANI IMMAP QURLUARV(T
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