Teacher Informatio

This resource has been adapted from the Auckland Regional Councils 'Stormwater City Issues
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Introductionto DTHand itsbackgraind

The Drains to Harbour programme has been developetthéyountains to Sea
Gonservation Trust (MTSCTIheMTSCT umbrellas Education for Sustainability (EfS)
programmes thaempower schools and communities pyoviding handson experience in
the envronment

The MTSChas been operational in Northland since 2002 &sdexperiencing Marine
Reserves (EMR) and Whitebait Connection programmes haveadvedable toother parts
of New Zealand since 2004.

¢CKS W5NIAya G2 | I ND 2 deNdwapioted with Whadghi@rinaryi S NJ LINE
School and Morningside School by EMR in 2006 with support froM/tiengarei District

Council (WDC)Students were taken through an interactivaulti-media presentation about
stormwaterand related harbour issues lepordinaor Kim Jones (nee Boyleptudents

were then given the chance to use their némowledge to advocate for cleaner stormwater

in their own communities. ThiswasOKA S@SR o6& GKS aiddzRSyita ¢K?2
Harbourcw I A y & | (i rBeNSaghngdr tdmwater grates around their schools and

communities with theassistance ofoordinators Kim Joneend Samara Nicholas and traffic
safetymanagement advisor, Ross Vaile.

A community day was also coordinated to give the wider communitypgrortunity to find
out more and get involved.

The evaluation of the DTH 2006 pilot indicated the programme was fostering
community awareness of local stormwater and related issues whilst promlaimggterm
behaviour change and recognition of the role of localgrnment and communityn these
issues. Thus the further development of the DTH programme wasjbstified and
sustainable.

Consequently, the programme was delivered to 10 schools in Whangarei in 2007 with
some great results including the Clean Gregr&n Team at St. Francis Xavier who
discovered dead eels in their local stream and went on a problem solving missiehttm
the source of the pollution and try to restore stream heatttheir efforts

won them the National Problem Solving Championg@imior Division) and they are

still promotingcommunity awareness through drain stencilling, visiting other schools
with their message, writing letters to newspapers and local government offeals
monitoring and riparian planting at their streaffheyalsospotted a healthy eel

in their streamafter their efforts and attendedhe International Problem Solving
Championships iAmerica at the end of 2008and won!

McBreen Jenkin@ow Transfieldagreed to sponsor traffic management for 2007 DTH
delivery andWynn Fraser Paints agreed to supply the programme with environmentally
friendly spraypaint for the stencilingMTSCTs committed to developing the DTH
programme as it complimentse trusts visions antinks to the Whangarei harbour marine
resene. DTH and WDC have also designed and installed 230 permanent drain plaques in
and around the city.
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Figurel. Permanent drain plaque design

WDC, Transfield andVynn Fraser Paints are continuing their support for firains to
Harbour programme in schools in 2011/2012 and 0 #elivering the programme to local
schoolswhilstworking with teachers to develop the programmes resources and unit
plans.

The Mountains To Sea Conservation Tr(igTSCT)
Nga Maunga ki te Moana

The MTSCT s the umbrella organisation for The Experiencing Marine Reserves
(www.emr.org.nz & Whitebait Connectiorfwww.whitebaitconnection.co.nzprogrammes.

The formaton of the MTSCT in 2002 brought together an extensive array of
professional skills and capabilities. Within our group there is a balance of youth and
experience, science, social science and educational accomplishment. Collectively
amongst the Trustees of MBCT we have decades of educational, science and
business experience. We have extensive networks and professional relationships to
call upon.

Charity Number: CC23406

For all enquiries email info@emr.org.nz

Mountains ~=To = Sea

www.whitebaitconnection.co.nz www.emr.org.nz www.marinenz.org.nz
HE KAKANO DRAINS TO  MANGROVE DISCOVERY
COMMUNITY NURSERY  HARBOUR PROGRAMME

Figure2. MTSCT programme structure
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Stormwater and Environmental Education

Through the exploration and development of the Stormwater themel anderlying
issues within the Whangarei District, it is hoped that students will develop:

- Awareness and sensitivityo the quality of Whangarei's stormwater and

related issues

- Knowledge and understandingf stormwater and the impact of people on it

- Attitudes and valueghat reflect feelings of concern for our stormwater

issues

- Skillsinvolved in identifying, investigating and problem solving associated with
the issues related to stormwater quality

- A sense of responsibility throughlrticipation and actionas individuals (and

as members of a group) in addressing the issues of stormwater quality

(Ref. Guidelines for Environmental Education in New Zealand Schools p. 9)

Keeping Safe

Take care near stormwater draiasd waterways Never enter a stanwater manhole or
pipe and danot go close to drain openings after rain.

Students should be told not to touch material found lying in or near stormwater
drains. However, as part of an organised litter cleg it is appropriate to collect
samples of palitants ¢ gloves must always be worn to protect hands from germs and
cuts.

Key Concepts

The water cycle

Differences between stormwater and wastewater

Stormwater drains

Pollutants in stormwater drains what are they and where do they come from?
Criticalnumbersc¢ small amounts of pollution add up to a critical number, wiest
one bit is just one bit too many

Stormwater pollution at home

The effect of pollutants on streamlife

The importance of keeping our streams cleawhy and how

Motor vehicles andtermwater pollution

0 Personal and community commitment and action to improving stormwetelity

aprwdE

'—‘@'90.\‘@

DTH Teacher Resource Book V2. Created July 2011.



PUBFEaZ MBN U] UOJIEINPS [EIURWILOIAUST JO) SBUIRPING), woky paidepe sauugd wnnoping ' [louncy feuoiBay) puejypop auy) jo ASaunod ajepdwa) 91uonda ssuueld uannopng

y 2011.

Drains To Harbour Unit Plan examptd_evel3/4

"BAJE DU] 'aSN pue INoge [23y pue yuiy apdoad WIS
fyunwuwios oy paBiueyo sey uonelo1sal AL Moy 1IN0 puly pue 10afod UONRIOISDI WEAAS B JO Judwdojonap ay) Yyoeasay » e %\.w«uﬂou
je20] 03 eyerep | ‘eale ay) yoaye by paynuap) ¥ SMaI0
$19EdW| UBLUNY DY) /404 N0 HIOM PUB WEIAS [E20] B 98n ajdoad moy suuuajap o) fanuns g jno e e mwas :o:mm e
anqnd ayy ‘sARMIBIEM INO PUE JSJEMULLIO)S JNO USVAJAQ LUOGI3ULCD : wEmEraMu >nw
0] uonewsoyul epiaosd auy) uo ;qnd &) 10) uoneuLoju apioid o) capia o peys ‘Aeid-ajos Jejudwed e ysygnd pue uBisag e 0 ! moEowSo
0} 03piA 10 LEYD ‘wiealls |eao] e o) usw e Gumoljoy poday |ero ue jussaud pue asedalqd e msza 3 oyl
‘fejd-ajas aqydweg *Bunum Ul A101S B4} [1212) PUB JUSLLUOHAUS BNDE 3] JO 2INE3) B SAGLDSAP JBY) BIRIEAA B OJ UBJSIT o 4
"spedul UBWNY PUE SUIBYD POO) JOACISH 01 BN | qap poo-, Angoe Bujuies) [ejusuadse sy ui ped axe| ajqeus pinco
“Ryununuos § *$10)e21pUI [B2150]0IG-UOU pUE B S9oUBRIXS
0130, 10048 [eatbiojoig Buisn weans 3y} jo yyesy su) Bussasse pue ‘sfpwiue pue sjueld Bukguap ‘weags |eooj e Jsyy, e Bunwesy
ay} 03 podas 240 || *158Y0) ainseal |, sarnsasay auuey Bunusuadxd ayp Woy 214 SUURLS Jo AJOLEA B Y2N0) PUE JB )00 e pajsabong
el “lva SapNIS
=
2yl asn pue ‘inoqe JUBWUOIAUS "BIPSLU pue S3BoouL2a]
1234 pue yupy aydoad ayy pue saogd  asn Jayjo 10 _sma:_oo
moy pabueya sey pue mawn sdnoib juasamp ‘03pIn ‘Bweip ‘Inoke) {#0v) 199foud |RIUDWUOIALGD
UOoiIBIO)SaS DY} MOY IR0 moy ulegdxa ued sAPNS yBnoiuy anjelseu Jo seap [E20] PAIBAII SSEID JO [0OYIS
puy pue ‘I9]EMUIOIS JUBWIUOHAUST PUE D28(g ‘UOgeLLIOU| IIBDUNUALIOD B Ul Juawaajoaul [euosiad nayl Ansnr
dn ueays o} paubisap 'SI9UI0 JO SIAI| AU} 0] SINEJ) [ENSIA PUE IUED SJUDPNIS
sem jey joalosd pofiueyo 1sed ay) u adoad [BGIAA SLIQUIND Ued SJuapnig puofag
e 30 yuswdoprsp JO SUOIDE pue Seapr Ay} ‘Bunuesaid PUE yuEe3 joueld Jo asuas Bupjew
2y} yaupassy MOY UiBjdxo ued sjuapms -abenBuej fensip ($Ov) sdiysuonepn R
“Wweans (80 € asn ebueyd sasuodsal IS} UO UOJUSAIDIUI UBWNY .u.MtS__.o_ s uL
oydoad moy supursyop pue Aunupuo)  ‘awry LYo 0} Buipuaye 10 spayo sjebisoauw pue sjueld pue _ﬂ 3 :ﬂ
oy Aeruns e no Aued s pue  faapaga [eusjews s{ewsue Jelue; jo sdiysuonerss Buipaay | o:o:EEh u_..>
“Ayanoe 10 ssouanbasuoo By} pug BuisiueBio  ‘sespt  pue By} weldxa 0} suleyd pooy adwis asn - u mp— .w%h
Buyuresy jepuejiedxe ApussRpip S8In0sal asn sjuana ‘saouauadxa noge (LOW) saunjes) ajgemasqo mvwwscmn:.u
Bnj qom pood, pue man adoad Aym pue sdnosB afie; pue gews Aysea o siseq 2y} uo sBuiy Guing s huﬁww oaﬁwm
‘gl MOY LiejdXs UBD SlUBPNIS u Apeap el ued SAPNIS pajeras ARsop Ayssep 1 ajeblisanu| i pajoay >
Av1RMYSaY 10 PULIRW S2MUAOY Olouody Bunjeads jeuosiadiajul :uRd SjuepnIg oﬂ;m«&mﬂmﬂd
I uf ainjesy e jnoqe pue SadIN0say -abenbuey je10 _ PlioM Buiary ays jo asuag Bupjeyy _ 3
e1ejep) € of uasyy SOIpIS 12908 ysijBug EETETET
#58YQJ sdnseai],
<NOGY :dOJ2ASP [ SUapmS
.u%Eo.@.m (diyspaemays) —e
AP0 ORI Bupinguoo = Bujuses;  uopeanpa
Puc oSN Byl pue u.”.__ﬁnd_w.:.w& ® ?en:&i.waa 4 40 13D |EJUSLLILIOIIALD
ul JSeIBUI JO SIDPUOI e i oy Bupnjaur 'sogiuniuwiod DeyietBns
40 SSaUDIEMY  © 1220f se soy1abo}
. s1010 0) Sugyepy o Buppom Jo sauepodwi ayy e
“Ayunuiuod o Apsssaipolq Buiueow Bupjeyy  « g !
Buroueyus 4 = sAemsdjem Bupuryus pue
U] SUIBIP ADIBIAULIOIS Bupuiyy e
Suyauns PUR UB3JD JO)RMULIOYS . s P Bupoeyosd 10) 181EMULIOLIS -
Buidaay us uonoe Buin ow.mn_u.m.ﬁﬁn_:oo. N uRBD JO QIUBIYUBIS BYL o e
7 S— dnouB pue enpinpur - aw u.:E:MEoo > JUBLILONALD | tana] |
yneay oy BuISSesSY yloq 404 pasu ity SULIBLY pUE JBJEMYSSLY
oy JO SSOUBIBMY PMS PUB O © mﬁsgmc:wumﬂ:mﬁm:
: 9/ SULIBLI PUE JOIEM uogeuuioju] e aney sydoad yoedwiayy =
oo s e i st Roishyd o ueuoAuS IajemuLio}s
v pue uopereiddy o aanesado-0a aupew ayy u sBupy BuiAl 91dOL
S ssoyi0 0y Joadsay e pue (21908 o 10 souapuadapiur syl =
| ’se yons sanjes pue sapnipy _ 'SE Uons S|nS | 10 Bupueisiapun pue abpajmouy 1

DTH Teacher Resource Book V2. Created Jul



Possible Learning Outcomes

Studentsshould be able ta

Understand the water cycle and the difference betwesalt and freshwater
Understand the difference between stormwater and wastewater

Locate and record the position of stormwater drains in their local area
Identify and describe things that pollute our stormwater drains
Research the effects of different patants in stormwater drains

Develop solutions to the problem of stormwater pollution

Use criteria to evaluate a range of solutions

Make a choice about possible action and justify this choice

ONOOAWDNE

Assessment

Teachers may derive specific learning outcomes énatappropriate to the learning
needs of their students. These learning outcomes will provide the criteria against
which student's achievement can be assessed. Some suggestions for assessment
activities can be found in this resource on Page 15.

Related Tlemes

The focus of this resource is stormwater and related issues in the Whawligtreit. There
are a number of other topics that you may wish to explore eiample:

- The water cycle

- Wastewater and sanitary sewers

- Water use and conservation

- Whargarei's water catchment area

- Ground and surface water issues in the Whangarei district

Condensation

Evaporation

Natural water cycle

..

Urbanised water cycle
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Sormwater vs Wastewater

Stormwater
There are two sets of drains running under the city:

Sanitary sewergollect waste flows from inside houses, offices, facw®rieotels,

shops, schools and other buildings. Wastes from sinks. Basins, laundries, toilets,
batchs and showers flow through this network to a sewerage treatment plant before
disposal into the environment.

Stormwater pipescollect rainfall from rooves,ards, driveways and other hard
surfaces. Rain is channelled through roadside drains or stormwater grates in roads,
yards and parking lots into stormwater pipes which carry thisafirio the nearest
stream, lake, harbour, beach or aquifers (undergrouncksowhich have water in the
cracks and spaces).

LS s ﬁ_“_.;“u’gstewater
} e T &traatm Gtment plant....
iy A
T g W&
i x ,’ }
u‘-"""‘ \
|
‘ Rl
St \V Stormwater g ="
Wastewater

Figure3. The difference between stormwater and wastewater. Image from Auckland City Council.
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The Environmental Issue

Every day all over the Whangarei district (and the restew Zealand) pollutants
find their way into our streams, lakes, harbours, beaches and aquifers.

1 Pollutants are either accidentally or occasionally deliberately spilt ogtbend or
directly down stormwater drains.

1 The enormous range of pollutants anaving a disastrous impact on our water
systems and their ecology e.g. Fish, shellfish, plants and birds and have serious
consequences for people.

1 Most people are unaware that whatever goes down a stormwater drain goes
untreated to the nearest body of wate

What is a Catchment?

! OFGOKYSyid OFy 0SS RSa
bounded by hills or mountains fromhich surface
and groundwater flow into streams that join and
ultimately have thesame outlet to the sea.

Almost everybody lives in a catchnteCatchments

in NewZealand vary in size from large, such as the
Waikato River stretching from TaupoRakekohe,

to tiny areas of only a few hectareSangata
Whenua understand their ancestral waterways in
terms of tribal boundarieand relationshipsather : I —
than the scientific defintion of a catchment area. The [/~ Stormwater Catchment Areas
‘tribal catchment area' is identified in terms of key |~ © -~/ o W@
geographic features such asaunga (mountains), ¥ ‘ I et
awa (rivers), puna (water sources/springs), which
form the basiof iwi and hapu identity andpiritual
and physical sustenancé&.ou will need to have an |
understanding of the Tangata Whenua relationship
with their streams and rivers. Each waterway will
have significant history, names and stories 6 Y-
attached to it because of the way it has been used /= '/
the past.

Streams are generally described as permanently
flowing (perennial) or intermittentlylowing
(ephemeral) which dry up in summeZatchments
come in all different sizes, but even the large
catchments are made up afiany smaller sub
catchments.Whatever happens in the smaller
feeder streamsaffects the overall wellbeing of the f % @
YEAY 6FGSNBlIE t26SN R2gy o/

Reference Wai Care Books 2 and 7, Auckland Regional Council, Auck] W, -
City Council, North Shore City Courdiinukau City Council, Waitakere . )
City Council http://waicare.org.nz \ k,»?; f
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Types and sources of
stormwater pollutants

Knowing what pollutants are present in stormwater and where they come from can assist in
working out ways to avoid practices that produced them or reduce their impact on waterways.

The following table lists typical sources of stormwater pollutants.

" Urban Runoff Contaminant Sources

Contaminant | Solids Nutrients Bacteria Oxygen Metals Oils Synthetic
Source Demanding Organics
Substances
Soil erosion ® %) 5] &}
Cleared land © @] Q
Fertilisers 15)
Human waste ® 3] (@) 9]
Animal waste 5] O o @
Vehicle fuels 3] B €] G
[fluids
Fuel 3] 6] (0] ®
combustion
Vehicle wear 6] ] o
Industrial o) O D o &) @
[household
chemicals
Industrial 3 ® ] Q O Q
processes
Paints & Q
[preservatives
Pesticides @ (]
ez V.
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