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1. Executive Summary

A Stormwater Management Piefor the3 L U C 9 RiverAsk réquirement ofthe Comprehensive
Stormwater Network Discharge Conse(@RQ@31959. Its purpose is to limit the adverse effects of
stormwater dischargeon surface and groundwater quality and quantity artd improve the quality of
rivers and streams. The stormwater management plan sets out methods the Council will implement to
meet the targets in the consent.

Water quality and ecological healthretypically higher than inother city waterways, although
waterwayvalueshave declinedas a reslt of changes in the catchment. Urbanisation has affected
Wilsons Stream, a constructed drain, apastoraland other rural activities have had lesser effects on
B L U C9 @réekdndits tributariesMostof the catchment igoredictedto remain rural,with the
exception ofthe expandingBelfast urbanboundary.

Stormwater from new developments will pass through detention basins to mitigate nesmtaminant
generation Pre-existing developmenwill alsobe treated Recognising the relatively high values thfe
waterways the Stormwater Management Plaproposesthat all urban stormwater be treated through
basins and wetlands before it is discharge@onsidered design of these facilities is required to ensure
they do not increase the incidence of bird strike to aircraft associated with Christchurch International
Airport.

Treatment through basins and wetlands obtains good removal of particles (sediment) but less

complete removal of dissolved metals such as copper and zinc. These metals, which mainly come from
unpainted roofs, vehicle tyres andehicle brakes would be better controlled at source, biaitwill be

some time until the Council can effect such controls.

Development willdivert somerainfall awayfrom ground infiltrationinto stormwater runoffas
impervious surfaces are createdHoweverthe effect on groundwater quantity and spring flows is
expectedto be slight. This is because of the influence of large inflows into groundwater from the
Waimakariri River.

Developedareas are adequatelprotected from flooding. Urban areas are elevated above the creek
and its rural floodplain and are protecteffom flooding in the Waimakariri River either ltkeir
elevationor by stopbanls. Some localised ponding could occur within the various scditchments in
extreme rain events. Buildings in rural zones are elevated above a potential breakout through the
Waimakariri River primary stopbanks.

Christchurch
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2. Background to the Stormwater Management Plan

2.1. Purpose and scope

The purpose of a Stormwater Management Plan (SMP) is definembimlition 6 of the Comprehensive
Stormwater Network Discharge Consent (CSNDC), GRE%25 and includes contributing to meeting
contaminant load reduction standards, setting (and meeting) additional contaminant load reduction
targets and demonstrating the means by which stormwater discharges will be progressively improved
toward meeting receiing environment objectives and targets.

The aim of the CSNDC is to limit the adverse effects of stormwater discharges on surface and
groundwater quality and quantity. The CSNDC promotes progressive water quality improvement toward
targets in the Land and Water Regional Plan through the usesst lpracticable options for stormwater
guality improvement and peak flow mitigation.

Stormwater management plans set out the means by which the Council will comply with the conditions

in the CSNDC. Howevetue to governance processeshe SMP cannot address all environmental
improvement targetssignalledAF L @= ; GFK=FL§g 2@= 1+. AK ?2AN=F =>>
Plan (LTP), which is a statutory process. The relative timing of LTP processes and the SMP do not permit

this SMP to commit to unfunded, new initiatives to achieve aspirational &tg

The Council proposes to respond to the CSNDC by adding a second stream of improvement planning.

COMPLIANCE STREAM IMPROVEMENT STREAM

Comprehensive Stormwater Network
Discharge Consent
(standards and targets)

4 s

Stormwater Management Plan

Integrated Water Strategy 2019
(aspirations, improvements)

Surface Water Implementation Plan
(anticipated commencement 2022)

4 4

A plan to meet standards and targets sély Astrategy identifying best practicable options
consent conditions to limit stormwater to deliver atsource contaminant control and
contaminant discharges desired improvements in ecology and stream

health over the long term

Both plans inform and are funded through tHeong Term Plan

Christchurch
City Council



The SMP process includes:

1 Identify the existing state of the environment in the catchment.

2 ldentify the contributions by existing and future activitiesstormwaterquality and quantity.

3 Estimate trends from urban growth, technology, lifestyle, climate, etc on water quality and quantity.
4

Dewelopmeasures (including planning, education, enforcement, source control, etc as funded in the
LTP) to control or mitigate effects.

5 Estimatethe effectiveness of chosen mitigation measures through contaminant load and flood
modelling.

The Surface Water Implementatiétianprocess includes:
1 Prepare a plan that will permit theo@ncilto meet or exceed consent condition targets.

1 Engage with Council teams and external stakeholders responsible for contaminant generating
activities; obtain agreement about control measures.

2.2. Stormwater Management Plan Catchments

This SMP is one of seven plans being prepared over the period 2020f0202GJ L @= B HL 09 @G
Heathcote, HuritiniHalswell, lhutaiEstuary and Coastand3 L U C 9 daiChtnEn® andSettlements

of2 = kaol0d C9 A-@9 MCK . =F AF KMA/W®NENdS & @9 B @ CSH/BAtEIMets,

(Figurel).

Ihdiéi-fs uary

and ‘Cgﬁst

. Opawaho .4
“Huritini Heathcote
< Halswell ' =

%

of Te Pataka o Rakaihautu
anks Peninsula

| Otukaikino Catchment Boundary
|| SMP Catchment Boundaries

Figurel: Area covered by the Comprehensi®&ormwater Network Discharge Consent



2.3. Regional Planning Requirements

2.3.1 Canterbury Regional Policy Statement

The Canterbury Regional Policy Statement (CRPS) sets out how natural and physical resources are to
be sustainably managed in an integrated way. The needs of current and future generations can be
provided for by maintaining or improving environmental valge The CRPS requires that objectives,
policies and methods are to be set in regional plans, including the setting of minimum water quality
standards.

2.3.2Land and Water Regional Plan

The Land and Water Regional Plan 2015 encourages the development of stormwater management
plans under Rule 5.93. The intentiontbk ruleis that SMBwill be developed to show how a local
authority will meet the relevant policy on water quality.

2.3.3 Greater Christchurch Urban Development Strategy

The Greater Christchurch Urban Development Strategy (UDS) Partnership has been working
collaboratively for over a decade to tackle urban issues and manage the growth o€itgeand its
surrounding towns.

The strategy was prepared under the Local Government Act 2002 and it is to be implemented through
various planning tools, including:
1 Amendments to the Canterbury Regional Policy Statement (CRPS);
1 Changes to regional and district plans to reflect the CRPS changes;
1 Stormwater planning to give effect to the LWRP; and
T - MLDAF= "=N=DGHE=FL .D9FK >GJ F=0 <=N=DGHE=FL
<=N=DGHE=FL 9J=9K Ol JGOF>A=D< 9J=9KA06§

Therefore,the preparation of this SMP plays a role in implementing the UDS.

g
>

Non-Statutory Documents
Integrated Water Strategy 2019
Surface Water Imigmentation Plan 2022 (to be developed)
Mahaanui Iwi Management Plan 2013
, ? Taku Freshwater Policy Statement (Del F 9 8,? B Takhu 1999)
Infrastructure Design Standard (Christchurch City Council 2010)
Waterways, Wetlands and Draina@aide (Christchurch City Council 2003)
Erosion and Sediment Control Toolbox f@anterbury (Environment Canterbury)
Healthy Waterbodies Action Plai€hristchurch City Council ZB)

= =4 -4 —4 —a -—a -8 -9

25. 2@= ! GMF; ADAK 1LJ9L=?2A; -:B=; LAN= >GJ

The Christchurch City Council has adoptedmmunity outcomesto promote community wellbeing.
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The Water Outcome Healthy Environment includes:

Healthy water bodiesa 1 MJ >9; = 0O9L=J | MODALQ AK =KK=FLA9D >GJ

; MDLMJ9D N9DM=K 9F< L@= @=9DL@ G> J=KA<=FLKgA

2.6. TheDistrict Plan

The Christchurch District Plan promotes responsible stormwater disposal through Policy 8.253.4
Stormwater Disposal, which states:
a. District-wide:

i.  Avoid any increase in sediment and contaminants entering water bodesulting from
stormwater disposal.

ii. Ensurethat stormwater is disposed of in a manner which maintains or enhances the quality of
surface water and groundwater.

iii. Ensure that any necessary stormwater control and disposal systems and the upgrading of
existing infrastructure are sufficient for the amount and rate of anticipated runoff.

iv. Ensure that stormwater is disposed of in a manner which is consistent with maintaining public
health.

b. Outside thecentral city:

i. Encourage stormwater treatment and disposal through leimpact orwater-sensitive designs
that imitate natural processes to manage and mitigate the adverse effects of stormwater
discharges.

ii. Ensure stormwater is disposed of in stormwater management areas so as to avoid inundation
within the subdivision or on adjoining land.

iii. Where feasible, utilise stormwater management areas for multiple uses and ensure they have a
high quality interface with residential activities or commercial activities.

iv. Incorporate and plantindigenous vegetation that is appropriate to the specifsite.

v. Ensure that realignment of any watercourse occurs in a manner that improves stormwater
drainage and enhances ecological, mahinga kai and landscape values.

vi. Ensure that stormwater management measures do not increase the potentiabiod-strike to
aircraft in proximity to the airport.

vii. Encourage orsite rainwater collection for nonpotable use.

viii. Ensure there is sufficient capacity to meet the required level of service in the infrastructure
design standard or if sufficient capacity is not available, ensure that the effects of development
are mitigated onsite.

The District Pan includes specific policies relating to bird strike on aircraft. These include Policy
Pskpplkpyr O@A; @ KL9L=KJ/J] &8 NGA< GJ EALA?9L= L@-=
safe navigation and control of aircraft, including actiats that could interferewith visibility or increase
thepGKKA: ADALQ G> : AJ<KLJAC=p4A

District PlanPolicies 8.9.2.2 and 8.9.2.3 make earthworks subject to a consent. Conditions of consent
for earthworks over a threshold include the requirement for an Erosion and Sedin@wontrol Plan

(ES®). An ESEis submitted and approved with a consent application and its implementation is
verified by building consent officers.

HGL
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2.7. Bylaws

TheStormwaterand Land Drainag8ylaw 022 will restrict discharges of any material, hazardous
substance, chemical, sewage, trade waste or other substance that causes or is likely to cause a
nuisance, into thestormwater network.

TheTraffic & Parking Bylaw 2017 allows the Council to require an offender to remove material spilled
onto roads.

2.8. Building Act

The Council can use powers under the Building Act to require ESCPs to be submitted when an
associated land use consent is not required.

2.9. Integrated Water Strategy
-:B=; LAN=K r 9F< F G> L@= ! @IAKL; @MJ; @ ! ALQ ! GMF; A
U=F@9F; =E=FL G> =; GDG?A; 9Dd ; MDLMJ9D 9F< F9LMJ9D N

The preferredstrategy option for achieving the objectivesisted; GFLAFM= € L @= AEHD=E=F
current approach to stormwateananagement (embodied by the development of the Stormwater
+9F9?=E=FL . D9FKd @A

2.10. Mahaanui Iwi Management Plan
2@= +9@99FMA ' OA +9F9?=E=FL .D9F &8y AK 9F =PHJ=KKA
providesavalues 9 K=<J] § HGDA; Q >J9E=0GJC >GJ L@= HJIGL=; LA
and for achieving outcomes that provide for the relationshigpo , ?LA 29 @M OAL@ F9LMJ9D
9; JGKK ,?L . LCA@A 5@9C9L=C9L=C9 G 59AL9@9 9F< 2=

9 FCK . = FTAeR K M T D Sidimpwater Management Plaacknowledges the Iwi Management
Plan policies and can contribie to policies which fall within the scope of slormwater management
plan (SMP) There is more detail iBection 109.

2.11. Infrastructure Design Standard

2@= ' F>J9KLJIM; LMJ= "=KA?F 1L9F<9J< IPph O'""16 AK L
the Christchurch Metropolitan Code of Urban Subdivision 1987. The IDS promotes environmental

protection via avaluesbased design philosophy and consideration of baversity and ecological

function (IDS, sectiorb.2.3 Four Purposes)

2.12. Goals and Objectivesor Surface Water Management

Thel3 L U C 9 Stexmwater Management Planral the Surface Water Implementation Plawill

together be consistent with théntegrated Water Strategy 20%¢hich identifies overall goaland
objectives for surface water management. Jointly these plans will support so far as is practicable the
Mahaanui Iwi Management Plgdolly et al, 2013dbjectives for the3 L U C 9 StaTmwater

Management Plan
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2 @= ! GMF-lewsldak in tBAlIRte@rated Water Strategy are:

Goal 1The multiple uses of water are valued by all for the benefit of all;

Goal 2: Water quality and ecosystems are protected and enhanced;

Goal 3: The effects of flooding, climate change and sea level rise are understood, and the community is
assisted to adapt to them; and

Goal 4: Water is managed in a sustainable and integrated way in line with the principles of kaitiakatanga.
2= OUF9F?29 G ,?hA Q970VA $2) HE\EHIal waldkoialdyaAd, water

guantity policiesthat apply throughout the, ? L A 2209C@Mdellwg Management PlafJolly et al,

2013) has objectivefor the WaimakaririCatchmentthat are directly relevanttothdd L G C 9 8MPA F G
These armbjectivesnumbered:

(2) The discharge of contaminants to the Waimakariri and its tributaries is eliminated.

B359L=J | MODALQ 9F< >DGOK AF L@= 59AE9C9JAJA 9Fc<
and the wider community to have places they can go to swim and fish.

(4) The mauri and mahinga kai values of the Waimakariri and its tributaries and associated springs,
O=LD9F<K 9F< D9?GGFK 9J= HJGL=; L=< 9F< J=KLGJ ==
The CSNDC sets freshwater outcomes based on Land and Water Regional Plan targets. The CSNDC
Environmental Monitoring Programme (EMP) will assess the ecological and cultural health of
waterways and coastal areas, and progress made unther SMP.The EMP assesses a range of
parameters,and progressan be measured against LWRPidglines for macroinvertebratendices,
macrophytes, periphyton, siltation and a rage of water quality parameters

The SMP programme will contribute toward delivery on these objectives through improving water
quality in the rivers and streams. Other plans and programmes must play a part in restoring riparian
margins and protecting and restoring springs and mahinga kde in order to deliver onnangata
whenuaand LWRP objectives.

Stormwaterquantity effects considered in this SMP include mitigation of additional runoff generated
by urban intensification and the reduction in network levelf-service in the east of the catchment as
sea levels rise over the SMP planning period.

Other sources and reports that have informed the SMP include:

1L9L= G> L@= 29CAOLHY

Surface water and sediment quality monitoring;

Listed Land Use Registerdiostaminated sites databasgECan;

Groundwater and springs study;

Ecological survey;

Flood management planning for the Waimakariri River (Environment Canterbury);
Contaminant load model.

To Do To o Do Do Io

Theduration of this stormwatemanagement planis 10years. Water quality has beeits primary
focus. To maintain the existinggood water qualityin receiving waters, it will be necessary to mitigate
any adverseeffects from new urban growth and to improv&ormwater quality from existing
developed areas.
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3. Principal Issues

Waterways in this catchment are spring fed and predominantly rurBlL U C 9 @rézRdndtributaries

have the best overall water quality within the Christchurch urban area and are described as being in
good to excellent ecological health (Boffa Miske2D17). Ecological health is thought to have been
compromised by historical land drainage and vegetation clearance (Jensen, 2002) and water quality is
impacted somewhat by stock access to streams and drains. An ecological survey 8fthé C9 ACAF G
Creekin 2017(Boffa Miskell, 2014yas unable to find stonefly larva, previously detected in 2012,

indicating a decline in stream health over that period.

The challenge for th&€hristchurch City CounciEnvironment Canterbunand landowners is to retain
the natural and ecological values that exist by ensuring that agricultural and urban disturbances are
reduced below a acceptablethreshold.
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Part Two
The Catchment
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4. Catchment Description

4.1, Geography

TheR L U C 9 ¢atChinEnGis6,200hectaresin area, much of it comprising old river bed ofeh
Waimakariri River South BranchTheSouth Branch,seen inFigure8, was closed offn the 1930s.

Four periods of farbuilding and downcutting by the Waimakariri River, believed to be associated with
glacial events and posglacial changes in sea level and sedimentation rates, have been recognised
from soil and geological evidence. Four age groupsaifs occupy the surfaces of the fans both north
and south of the current river. These soil groups are named Lismore (oldest), Templeton, Waimakariri
and Selwyn (youngest)The catchment is now separated from the river and protected from flooding by
a gopbank.

River deposition and erosion processes have left gently undulating surfaces with generally east
trending channel remnants. On the dry plains the surface is covered by sliogdvn loess and near the
river the surface is comprised of very recent river sands and silts. Abandoned river braids east of
McLeans Island carry wateeepingfrom the Waimakariri Riveand emergingas springs.

4.2. Soils

4.2.1.Soils of the Plains

aSoils of this areare recent alluvial Selwyn soils. Thseig on the reworked gravel of a glacial outwash
fan that wasprobably laid down over20,000 yearago. Adjacent Templeton soils to the south were

laid down 6,000 to 3,000 years ago buetSelwyn group of soils has formed on sedimeptsbably

laid down within the last 30@ears,during floods,including floods that werestill going on at European
K=LLD=E=FL/J :=>GJ= KLGH: 9FCK 0O=J= : MADL 9: GML

In pasttimes great quantities of dust from theverbedswere lifted by strong northwest winds and
deposited over the plains. This dustas sandy near the rivers, but the sediments la@ge finer as
distance from the rivers increagk Waimakariri seriesoils in the upper catchmenteceived a heavy
dressing of sandy material

dTerraces bear soils that are mostly shallow or stony; (with) some strips of soils with stones at the
surface, and others where stones are buried. In a few places one to two metres of fine sediment
overlieskK L G F[mtirgefisource unnamed authoi

4.3. Drainage Network

4.3.1.Streams and drainage channels

The main vater features in this catchmenare spring-fed streams flowing in old channels of the
Waimakariri River South BranchThese streams mostiow through lowerlying pastoralland north of
Johns Road.Further eastwilsons Drain is the outfall for much BElfast anddischargesinto
BLUCI9GeRhFISL U C 9 Wetland. G

The dry plains west of the airport are trakged by remnant river channels thatre mostly dry Ground
permeability is so high that there are not considered to be drainage paths per se west of the airport,
and precipitation infiltrates into the ground.

R Kp P
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North and east of the airport a pattern of streams and drains pick up springs arising from the
Waimakariri River, flowing eastward into the L 0 C 9 @rézRwhish joins the Waimakariri River close
to the State Highway 1 Waimakariri Bridge.

4.3.2.Stormwater system

The publicstormwater network startsin roadsidechannels which receive discharges from private

property and the carriageway. The primary function of side channels is to maintain dry traffic lanes.

Side channels lead to street sumps (catchpits) which discharge mfope network. The pipe

F=LOGJCAK D=N=D G> K=JNA; = AK L @%elyeadaB®age <J9AF9?2= O
recurrence interval rainfall. Occasional road and property flooding occurs due to sump blockage or

system capacity which is normally responded to by reactive maintenanc&he pipe network

discharges into drains and waterays.

Industrial sites in the west of the catchment, including the airport, generaligpgbse of their own
stormwater into ground soakage. Omostindustrial sites rainfall appears to infiltrate into the ground
without a formal collection system. East of Gardiners Rpagproximately the soils are less
permeable and groundwater becomes shallower so that disposal of treated stormwater into surface
water is more common.In this area nost urban stormwater is treatedn basins @ wetlands and
discharged into tributariesofR L U C 9 Gré2R F G
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Industrial area stormwater into ground:
road stormwater to road-side swales,
site stormwater disposed of on site.
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4.4, Groundwater- Physical

4.4.1 Depth to groundwater

Water level records held bignvironment CanterburyECan 2017) indicate thagroundwater is within
five metresof the surface near the Waimakariri River, but deeper in thateewesternpart of the
catchment. Thigeflectslocal topographic variations and alsthe downward movement okeepage
from the Waimakariri Riveas it moves south and east

4.4.2 Groundwater flow patterns

Piezometric contours for thecatchment(Figure4) indicate that groundwatemrmovesin a predominantly
east-south-easterly direction, becomingnore easterlyas groundwater approaches the coast his
suggests that Igses from the Waimakariri Riveechargeshallow groundwater to the west, from where
the water flowseasterly towards Christchurchbefore dischargingat the coast.

Groundwater also discharges to springs the eastern part of theatchment (Figure2 and Figure3) at
locationswhere the depth to groundwater is very shallow Springgeed small tributaries of the

LU C9aereek Fhe flow from these creeks is likely to vary seasonallyhwitanges in groundwater
levels.

Groundwater gradients ardow, consistent with the geology The flow gradient is approximately 0.006
across the majority of the catchment lidflattens to 0.002 in the east amulay vary seasonallyRecords
do not indicate the presencef significant thicknesses dbw permeability straa. This suggests that
the shallow groundwater and the deeper gravel aquifers may be relatively well linked, although the
majority of the flow is likely to be more horizontéhan vertical

The available monitoring data indicate that saline intrusion does not extend ittte catchments
shallow groundwater systers.

4.4.3.Seasonal groundwater levels

Groundwater levels vanpoth seasonally and over longeriodsdue to changes in rechargato and
discharge from the aquifer.Fourbores inshallow gravelshave bea monitored for between 18 ané4
years.

Three of the four bores are locatkin thesouthern part of the catchmenand indicate that the water
table fluctuatesby 0.5m to 6.5m seasonally (dgending on location), with peak water levels generally
occurring at the end of winter.BoreM35/8370 is located closer to the river in the centre of the
catchment and seasonal fluctuations within this bore are generally of the order of 0.5m.
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5. Tangata Whenua Cultural Values

5.1.  Wai Maori

59L=J AK 9 KA?FA>A;9FL ; MDLMJ9D J=KGMJ; = L@9L ; GFF
LIJ9<ALAGFK G> L@= LUHMFO9#§4 DD 0O9L=J GJA?AF9L=< >JG
i GFLAFMAF? L=9JK >GJ GFK 9SGGEL@AKYK: 9PBN=AK. 9FRAKARM
J=?29J)<=< 9K .9H9LULFMCMAK L=9JK >GJ 09F?Ay

$GJ LLF?9L9 O@=FM9J L@= ; MJJ=FL KL9L= G> ; MDLMJ9D
L@9L O9L=J E9F9?=E=FL 9F< ?GN=JF9F; = AF L@= L9CAOL
Surface and groundwater resources are ovalfocated in mary catchments and water quality is
degradedbyurban and rural landusss 2 @AK @9K KA?FA>A; 9FL =>>=; LK GF
water, particularly with regard to mauri, mahinga kai, culturalellbeingand indigenous biodiversity.

A significant kaupapa that emerges from (the Mahaanui Iwi Management Plan) is the need to rethink

the way water is valued and used, including the kind of land use that water is supporting, and the use of

water as a receiving environment for contaminants@uas sediment and nutrients. Fundamental to

LLF?9L9 O@=FM9 H=JKH=; LAN=K GF >J=K@O09L=J AK L@9L
use should reflect this importance. Because of the fundamental importance of water to all life and
humanactiviQ/l , ?LA 29 @M E9AFL9AF L@I9L L@= AFL=?2JALQ G>
This does not preclude the responsible usewéiter butE =J =DQ KL9L=K L@= H9J9E=L=1J
believe any such use should remain within. The utilisation of any resource for the benefit of the wider

community is encouraged, providing that it is done with the lostgrm welfare of both the commuity

9F< L@= J=KGMJ; = AF EAF<gA

(Mahaanui lwi Management PlaRart5.356 9 A +L GJ A0

52. , ? L A SkedS@HdificCultural Values

Then G n 1 | Grekfolfovsthe original river bedof the Waimakariri Soth Branch, which was the
main stem of the Waimakairi River until a seriesof stop banks ard groynes vere created during flood
protection works at Mcleans Islam. This severd the connectivity, and the South Branclof the
Waimalariri River be@me the lowland spring-fed waterway it is today.

Prior to these floodprotection works the Sath Branch of the Wamakariri River was highly significant
to mana whenua, asit wasasociated with many mahinga kaisites, urupn, kningaand kninga nohoang
(Tau, Goodall, Palner, &Tau, 199). The mmen G n | | aksq Wfeys2oaprotected wetland reserve to
the east of the waterway, which habeen designatel by mana whena asatraditional wai whakahele
tnpnpaku (water burial site).
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The currentn ( n | I waferivag @vers 1&m in length, with the headwater springs located in the
Issacs Conservaton and Wildlife Trust sgeand onrural land in Mteans Island. While some riparian
planting of nativeshas accurred in these upper readts, much of theriparian marginsare dominated by
willow and few of the springs hawe been planid. In the midreaches, betwea the Scout Camp ard
Clearwater Resort significant ripdan restoration works hawe beenundertaken with mary of these
plantings well established. This sectionsgdominated by willows, hut it also includes sme pockets of
regererating wetland habitt. Willow clearane and control works are currently being undertaka by
Environment Canterbury along thisection. The Groyres reserve araconsistsof multiple ponds,
restoration plantings ard is a popubr recreation area. Plantings along the stiam in this area are
dominated by willows andother eotic specis. The downstream reach of then G n | | Grélekcofiststs
of TheGmoynes eseneto the Wamakariri River This setion of thewaterway has had gtensive
ecological resbration plantings and willow renoval works ae ongoing. Due to teMay 2021 fbods,
extensive sedimatation hasoccurred n the lower reachesof the stream where it meets the
Wamakariri River. Then (i n | | wieflandys2ocated between State Hidway 74 and Main Norh Road
andis a remnant of tle original wetlands trat would have coered then (i n { | Gafthinghe It is
managed asa Living Menorial in conjurction with manawhenua, tre Department of Conseration and
funeral directorsLamb and Hayward.

53. 2= |, ?2LA 2u0L @MJ AJ A 0 U Editda Bnpact Bssessmers F

2@= OUF9F?9 KMHHD A =rdieu®f constlkaoh. AiSthe0 I EFDER BH F tto AJ = F ;

avoid endorsing or criticising the SMPheyhave provided the following statement and
recommendations:

aTe Ndi2 U L. @MihakhgaAlo not oppose th& L U C 9 StaCrdwiater Management Plan, butave the
following issues/concerns in conjunction withoncerns raised in the 2022 State Dékiwl_report:

N? Wai/Wai M.ori - Freshwater

CCC has identified a high level of zinc at on site (near the Omaka Scout Campgvatslof dissolved
copper above consent target levels. The 2022 State & C AePdrt by MKT identified concerning
levels of phosphorousk. cdi and nitrate-nitrogen within the sites surveyed in this catchment.

Fine sediment is a significant issue within the catchment, with several sites exhibagedjment
accumulation. This has been exacerbated through the lack of ripandenting at most sites and willow
removal works downstream of the Groynes occurriagthe time of the 2022 State @ 9 CAOL
monitoring.

Current stormwater treatment methodologies are reliant goredominantly passivemethods (e.g., rain
gardens, stormwater basins).tlanga are concerned with thefficacy of these treatment methods.

FQ <AK; @9J?= G> MFLJ=9L=< O0O9KL=09L =theAdfflovc L @=
site, Tyrone Street Pumping Station, and from private wastewasgstems) is intolerable under the
principles of kaitiakitanga and tikanga and hasdirectly adverse impact on wai fori.

Riinangaare concerned that areas set aside for mitigation will not be sufficientsanificant water
quality improvement. Mana whenua want CCC to give serioassideration to the addition of other
methods to compliment treatment (sed&kecommendation 13 below).

1L9

BLU
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It has been identified that stock access to the waterway may be a factor impactiater quality
throughout the catchment, contributing to sedimentation andontamination. This is of particular
concern around spring sites.

Taonga Species and Mahiga Kai
Rinangaare concerned that the water quality objectives stated in the CSNDC are not stringent enough

LG J=<M; = ; GFL9AFE=FL D=N=DK OAL@AF L@= RLUCO9ACAFG

The lack of riparian plantings and as well as native and instream habitats throughout the catchment
limits the ability for taonga species to recover within the catchment, and the ability for mana whenua
to undertake mahinga kai practices, where appropriate

2@= RLUC9ACAFG 1LGJEO9L=J +9 F@eamHabitat tondititnd lave@9 K A< =F
grown worse over the time that CCC have been monitoringstiream habitats are key to the ongoing
health and recovery of taonga speciés.

Table1: Response to Cultural Impact Assessment

No. Recommendation * Action Taken
1 Engage with mana whenua prior to any Yes, the Council expects to engage with
proposed changes, enhancements, mana whenua in this way

translocations and/or diversions rather than
consult retrospectively.

2 Ensure mana whenua can implement their owi Where mana whenua management
management strategies (which include strategies can be effected through
HJ9; LA; =K KM; @usthidary] L ¢ stormwater management plans the
tools), in keeping with treaty principles. Council will engage with mana whenua in

good faith and will implement what is
achievable

3 A catchmentbased planting plan must be Council Units will be made aware of this
developed that ensures riparian margins are  recommendation directly andwill action
protected and provide sufficient habitat for through two plans: theSurface Water

taonga species. This should include removal ¢ ImplementationPlanand theHealthy
exotic pest species (e.g. blackberry, clematis, Water Bodies Plan, Strategic plan for
willows) to prevent indigenous fanting being  surface water.

choked. These works must have stringent

erosion and sediment controls in place during

works to protect the awa.

4 Nitrate, phosphate, ancE. colievels within the Nitrates, phosphates andE. coliare
catchment must be monitored regularly and  monitored through monthly samples.
the sources of this contamination be identified

as soon as possible. Where there is an exceedandais is
investigatedand reportedon through the
annual report.
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Recommendation * Action Taken

5 Pending results oE. colinvestigation, Acknowledge
appropriate measures must be implemented tc
reduce levels of contamination within the
catchment. Further information on the source
of theE. colcontamination and measures to
reduce contamination must be discussed with
OUF9F?9 L@IGM?@ 9HHJC

6 Sediment sources must be investigated Acknowledge
throughout the catchment, and specific plans
for planting be developed and enacted to
mitigate erosion impacts in these areas. As
mentioned above, any plantation works must
have stringent erosion and sediment controls
to protect the awa.

7 Council should investigate options to improve Yes, Council are investigating instream
instream habitats. Measures to improve-in habitat improvements.
stream habitat must be discussed with
OUF9F?9 L@IGM?@ 9HHJICC

8 Mahinga kai sites should be developed Acknowledge
throughout the catchment in conjunction with
mana whenua, where culturally appropriate.

9 Ensure the protection and enhancement of Policy 9.5.2.2.%, ?L O9A AF 1
known spring sites. Christchurch District Plan protects the
natural character of springs. Section
8.7.4.6 (CDP) allows conditions to control
the extent to which springs are protected.
CCC projects will always protect springs
near water bodes.

10  Where stormwater treatment facilities cannot This should be effective in principle. The
beinstalled, ensure that stormwater is divertec Council is investigatindeasibility;
into the wastewater system, especially in however,it seems unlikely to become
industrial areas. widely used.

11  Acknowledge that the mixing of human effluen Acknowledge
(wastewater) and stormwater leading to
<AK; @9J7?= AFLG L@= Rl
Appropriate oversight of the installation and
maintenance of private wastewater systems,
and regular maintenance of the Tyr@nStreet
Pumping Station must be undertaken to
prevent overflow events.
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Recommendation * Action Taken
12 1MHHGJL J=?MD9J 1L9L:= 1L9L= Gframéw@k is Retd /
in the catchment. developed in consultation with Mahaanui

Kurataiaoand an MKT employee is being
funded to do this (and other duties).

13 Investigate the potential of denitrifying Acknowledge
bioreactors to support nitrate conversion,
specifically in areasvhere nitrate levels
exceeded ANZEEC guidelines, and shell
bioreactors to assist with metal contamination
reduction.

14  Enact more stringent water quality guidelines Acknowledge
in line with that of groundwater/drinking water,
alongside monitoring of potential sources of
contamination.

15  Ensure stringent erosion and sediment control Acknowledge
across the catchment, with particular regard fo
development in locations of LLUR sites.

16  Council must ensure that waterways are Acknowledge
appropriately fenced and protected from stock
where possible.

*Sourcen 2= , ?LA 20L@MIAJA OUF9F?9 . GKALAGF 1L9L=E=FL7s

5.4. Cultural Monitoring

Cultural monitoring enablesthe Counciland, ? PA @M L G ; GE H9 J sagainstithmM3tate ; GF <AL
G> L@= 29CAOL 0=HGJL Wil beRarrigdsout ad pitOof thé ESvibonrke6idl AL GJ AF ?
Monitoring Programme Siteswill be sampled fiveyearly in conjunction with the monitoring of surface

water quality, instream sediment quality and aquatic ecology.

A cultural health assesnent of this catchment was carried out for the 2022 ntauranga monitoring
report. The assessment is based on surrounding land use, vegetation, riverbed condition, water
clarity, habitat variety and changes to thever channel. Maoitoring indicated that the catchment isin
moderate cutural health, with those #tes where extensigrestoration workshavebeen undertaken
scoring the highest. Téicatchment has be@ highly modified flom abraided river b a low plains
spring-fed stream and aljacent agicultural land uses and roads wezidentified as the largesipresaires
on site health.

Two of the six sited3 L U C 9 Wellané ahd? L U C 9 &t [Saads Gonservation Resensgored above
4 out of 5 (Good)The average of six scores was 3.3 (Moderate).

Fine sediment i significant issie for the creek, wih several sitesexhibiting sediment acamulation.
This has ber exaerbated through the lad of riparian plantingat most sitesand recent willow removal
works downstream of the Groynes. Furthermore, the May 202 floods caused significant sediment
deposition in the furthest downstream reachesof then G n | | akhd tengfére monitoring could not be
conducted further downstream than Dickeys Road bridg
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Water quality testing and assesment identified a rangeof concernsthroughout the assessmat. Zinc
was detected throughout the catchment, but in concentrations bebw the ANCGguidelines for 95%
species protection. Copper concatrations were bebw the limits of detction. Phoghorus, E. Coland
nitrate-nitrogen were identified to be the contaminants of concemn within thiscatchment and further
studies shoutl be conduckd to identify the likely sairces of these.

None of tte sitessurveyed are currently utilised for mahinga kapracticesdue to limited site access,
lack of indigenous plantig, sedimentation, ard water contamination.
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6. The Receiving Environment

6.1. Receiving Water Classification

Waterways in the3 L U C 9 datChinEnGare classifiedn the Waimakariri RiveRegional PlaflWRRR)
That classification is described below.

Claz= NS
MWatural State
Claz= WAIM
- Animal drinking
- Contact Recreation
Fisheries
Fizh Spawning
- Aguatic Ecosystems
- Aesthetic
Clazs WAIM-TRIEZ
- Animal drinking
Fisheries
- Fish Spawning
- Aguatic Ecosystems
- Aesthetic
Clazss OTW/GROYNES
- Animal drinking
Public Health
- Fisheries
OTU/GROYNES | rehapemie
- Aguatic Ecosystems

- Agsthetic

B O H[

Figure5: 3 L U C 9 wateickasSification

Waters west of Clearwater (including most tributaries of tBel. U C 9 @réeR) Br&classifieth the

WRRPas - 233%0-7, #1 A 9F< 09L=JK =9KL O<GOFKLJ=9E/N AF;
20' Ay 1L9F<9J<K >GJ -230%0-AF#0L@O991=U0UMAPsE=RK bQ@
quality of the water withrespectL G GJ ? 9 FAKEK G> HM: DA; @=9DL@ KA?FA>,

However,the Council must meet Receiving Environment Objectives and Attribute Target Levels
(numerical targets) from the Consei@RC2319555chedule 7. These are more restrictive than the
WRRP classificatiorReceivingenvironment objectiveghat apply (Schedule 1n the CSNDY{are
reproduced inAppendix Fand discussed in the section below

6.2. Water Quality

The Council monitos water qualitymonthly at three sitesithe Groynes Inle(since 2008 Wilsons Drain
(since 2013and the Omaka Scout Camgince 204). Results fronmonthly copper and zinc
monitoring are summarised ifmable2.
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Water qualityin the rural part ofthe catchmentis very good, becauséhe water arisesirectly from the
Waimakariri Rive(via seepage and spring flowyith few inputs from urban sourcesWater quality
samples meet the \AWimakariri River Regional Plan receiving water standards.

The water quality index scores in 2019 were 84.0 (GoodhatGroynes site and 89.2 (Good) at the
Scout Camp site. A score of 90 is Very Good (and 100 is the maximum possible score). These scores are
best equal in the city with the Styx River at M&iorth Road.

Despite the rural nature of the catchment the monthly water quality sampling shows occasional
exceedance®f the Schedule 7Attribute Target Levels fometals. Reasons foithe exceedances are not
obvious but arebeingmonitored via the monitoring programme and site visits.

Table2: Dissolvedcopper andzinc exceedances$n monthly water quality monitoring

B LU C9Greekdt tBe LU CO9Greekd tGe Wilsons Drain

Groynednlet Scout Camp

Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
Copper Zinc Copper Zinc Copper Zinc

exceeds exceeds exceeds exceeds exceeds exceeds
0.00152ng/L  0.00868 ng/L  0.00152 mg/L 0.00868 ng/L.  0.00152 mg/L 0.00868 ng/L

2008 0 0 ns ns ns ns
(only 3 months
sampled)
2009 0 0 ns ns ns ns
2010 0 0 ns ns ns ns
2011 0 0 ns ns ns 0
2012 1 1 ns ns ns 1
2013 0 1 ns ns 0 1
2014 0 1 0 1 0 1
(only 3 months
sampled)
2015 1 1 0 3 0 1
2016 0 1 0 1 0 1
2017 2 0 0 2 0 1
2018 0 0 0 0 0 2
2019 2 0 0 0 0 0
2020 0 0 2 0 0 0
2021 0 0 0 0 0 0
2022 0 0 0 0 1 2

ns =no sampling
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6.3. Sediment Quality

Streambedsediments can demonstrate the effects of stormwater dischargesontaminants such as
metals and persitent organics accumulate Accumulated contaminants can adversely affect stream
biota.

Bed sediments were sampled for grain size, metals, organic carbon, phosphorus and PAHs (Boffa
Miskell, 2022) Wilsons Drairat MainNorth Roadhad the highest proportion (68.9%) of silt/clay
(<0.063nm), out of allthree sedimentmonitoring sites.3 L U C 9 @réxk &T8e Groynes inletalso had
a relatively high poportion (44.7%) of silt/claysubstrata.

Metal contaminants are usually found in higher concentratioin sediment samples with thhigher silt
and clay contents (i.e., substrata <0.063 mm in sizs)the greater surface area sfaller particles
increases theamount of metal adsorbed With the exception of OTUK®2 (Wilsons Drail total
recoverable copper, led, and zinc for all sites weregelow the CSND@uidelines and the 1ISQ®igh and
ISQGlow of the ANZECC (2000) sedimepiality guidelines The concentration of zinc in thetreambed
material at OTUKABwas above theCSND@uideline, but below ISQ&w ANZECC (2000) sediment
quality guideline. Where the sediment concentration is below the IS@@, it is considered that there
is low risk of adverse effects to aquatic life. The conceattibns of zinc at OTUKAIQ@Zasmarkedly
greater (approx. at least 9 times greater) than thatcorded in 2019.

Total phosphorus (P) and Total organic carbonTOQ concentrations ranged from 290 to 1413 mg / kg
TP, and 0.22 to 7.4 g / 100@C. The highest concentration bdoth TP was recorded at OTUKAIO02
(Wilsons Drail indicating this site (andbossibly others) may be impacted by fertiliser@ontaminants
such as fertilisers, pesticides, and industrial chemicals can cause elevated TOC concentrali@ .
was highest at OTUKAI@Ihe Groynes Inlet).Canopy cover and overhanging vegetation was also high
at thissite, which could havénfluenced the TOC concentration.

There are no listed ANZECC (2000) guideline3PoorTOC. However, the levels measured in the three
sites surveyed wre similar to levels detecteth other catchments within the Christchurch City limits
(e.g.,InStream Consulting Ltd, 2012020).

Total PAHs of all sites, normalised to 1% TOC (as recondadnin ANZECC 2000), wevell below the
ISQGhigh and ISQ&ow guidelines of the ANZECC (2000) sediment qudglitidelines. The highest
recorded PAH concentration was at OTUKA(@dIsons Drain at Main North Road
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6.4. Aquatic Ecology

Aquatic ecology surveys are carried outfate-yearintervals atthe nine sitesinthe3 L G C 9 $tr€afnF G

and tributaries. Riparian and irstream habitat conditions, sediment contaminant concentrations, and

the macroinvertebrate and fish communities welast surveyed in March Zt2. Monitoring data from

FAF= KAL=K AF L@= RBRLUC9ACAFG OAN=J ! 9Lsm@BEe FL K@GO=
previousQ=9J K 9L EGKL KAL=KgK -23) 'PF ORL U MALAICCAOFAG AMFHX L
at Coutts Is. Rdave improved mparian margins, where ripariaplanting of indigenous vegetation has

taken place. The greatestgression in riparian conditionsvas observed at OTUKAIQSlearwater

Resort)and OTUKAILO R L & C 9 A C A F Gvhé&efargidtald bedokhé dominated by sprayed

grass and grey willow, respectively. All other sites were tygictluffered by mown or pasturgrasses.

In-stream habitat conditions at all sites had generally worsened compared to previous years. Sites
were typically wider, deeper, and slower than previous ysawith a significantly highecover of fine
sediments. Changes to substrate index scoeembeddedness, sediment deptland sediment cover
from previous years to this survey (2022) all indicate an @agedpresence of finer substrates, like
sand and silt. Site OTUKAIO8 was the exception, where the stream bed remained dominated by cobble
and gravel sbstratesbut still showed an increase in sediment cover and dep®nly one site,
OTUKAIO®R L U C 9 & KA ¢as Is.Jnet the CSNDC attribute target level for maximum fine
sediment corer. Moreover, macrophyteover hasmcreased at most sites, where fosites exceeded
the CSNDC attribute target levdr maximum macrophyte coverExcessnacrophyte grovth can
reduce velocity, catclsuspended sediments and reduce availability of coarser substates. The
increased presence of fine sediment and macrophyteveo in the catchments means coser
substrates, like cobblesare less available to aquatic biota (for grazing, egg laying, using as refugia).

Mats of the toxic cyanobacterid&@hormidium were found at sites OTUKAI(®aikanuiCreek)
OTUKAIO8McLeans Is. RADTUKAIO®Clearwater Resorf)and OTUKAIL({Coutts Is. Rdjanging from
1% to 18% cover. Tax cyanobacteria vere not noted in either the 2012, 2017 or 2021 surveys. The
presence of taxic algae is of concern to thecreational value of the stream as it can pose a risk to
humanand animal health. Blooms can ba&ssociated with higher water temperatures and elevated
nutrient levels.

The basic water quality parameters of conductivity, pH, and water temperature were within ranges

expected in springfed urban environments during basélow conditions. Measurementsvere similar

to previous years and met the LWRP guideline valDésolved oxygen (DO) levels wéwes at 8 of the

11 sites, not meetinghe LWRP guideline value of 70% or greaterwsation on the day of the survey

However, the streams are groundwatefed, and groundwater can have low D@O can vary diurnally

and seasonally and macrophyte and algal abundances asiie can greatly influence DO

concentrations, thus the increased cover of macrophytes at sitesild explain some the lower

saturation. DO measured in monthly water quality monitoring mostly exceeds 80% saturatime

presence of taxa sensitive to oxygenlevetsM; @ 9K CsCsO9A O0>J=K@09L=J ; J9Q
indicate that dissolved oxyge saturation in the catchments is generally acceptable

Macroinvertebrates are an important and commonly used measure of stream or ecosystem health.
Invertebrate community composition in 2022 wasnilar to previous yearsbeing dominated by
pollution-tolerant snails and the storycased caddisflie®ycna@entria evecta, Pycnocentrodesrreulus.
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All five'yearly monitoring sites, except OTUKAIO04, OTUKAIO5, OTUKAI09, and OTUKAI10 were below the
LWRP guideline of a minimum MCISff or minimum QMCI 05. The ASPMuideline values were

exceeded at most fivgrearly montoring sites, except OTUKAI1D;TUKAIO2, and OTUKAIQ6. Similarly,

none of the annual monitoing sites met theNPSFM national bottom line and consent target value,
respectively, while the ASPM guideline was exceeded lhk#es.

Indigenous fish species were present at allsites withinthe 3 L U C 9 RiverfaRdGashmere Stream

catchments. Most importantly, six sites, supported longfineels,@an L O AKCJl] " =; DAFAF?A K
presence of elvergfvenile eelsgither longfinor shortfin) (Table 3)at most sites incouraging and
i 9F = 9 ?2GG< KA?F >GJ HGHMDO9LAGF J=; JMALE=FL 9Fc<

species was also found in the Cashmere Stre@atchment(HEATH28). Inanga may have been present
at othersites; however, inanga can henderestimated using electric fishing techniques (Joy et al.
2013). Of the sites that were comparable between years, there was no ovszall in community
composition over time.

6.5. Comparison to consent attribute target levels

2@= !''1TAK 1 1,"!1 @9K 9LLJA: ML= L9J?=L D=N=DK >GJ K=
total PAHSs, fine sediment cover, total macrophyte cover, long filamentous algae cover, and QMCI

scores.

Consent targets for sediment copper, lead, zinc, and total PAHs have been mostly compliant in the
2017 and 2022 monitoring years with only zinc exceeding the consent target at one site (OTUYKAIO3
Wilsons Drain at Main Road) in 20Z2ne sediment cover was within the guidelines at most sites in
2017, however in 2022 allbone site (OTUKAIQ®/cLeans Isgxceeded the consent target of a
maximum of 20% fine sediment cover.

Consent targets for long filamentous algae cover have been miatll sites sampled over thpast 10
years Compliance with QMCI scores has decreased over time, wiBR8®f sites complying with the
QMCI target of 5 or greater in 2017, and 03®%6 of sites complied in 2022

The basic waterquality parameters of pH, dissolved oxygen, conductivity and temperature were within
ranges expected in springed plains waterways during bas#ow conditions. Shading was present at
most sites, and there was a diversity of#tream habitat, with little channel modification at most sites.
Macrophytes were present at all sites, however total cover was low and filamentous algae were rare.

The fullO L U C 9ahd>Quash@ere Monitoring 2022, Fkearly and Annual Aquatic Ecology Monitoring
Reportcan be found athttps://ccc.govt.nz/assets/Documents/Environment/\Water/Monitoring
Reports/2022reports/Otukaikino_Ecology _monitoring_2022.pdf



Table 3: Total numbers of fish caught or seen at the nine sites surveyed in 2022.
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Site ID Site name Fishing Common Upland Unidentified Inanga Longfin Shortfin Unidentified Elver Brown
method  bully bully Bully spp. eel eel Eel species trout
OTUKAIO2 Wilsons Drain, Traps 0 0 2 0 4 0 0 0 0
Main North Rd (36:38) (450.700)
OTUKAIO3 RLUCO9@KC EFM 0 25 16 0 0 7 0 5 1
Scout Camp (2060)  (20-30) (150:350) (100120) (80)
OTUKAIO4 R L U COWSC Traps 4 0 2 0 4 0 0 0 0
Dickeys Rd (53-100) (34) (560
1010)
OTUKAIO5 KaikanuiCk EFM 0 1 0 0 4 11 5 7 0
dis Clearwater (56) (300 (170360) (80500)  (65120)
Resort 1020)
OTUKAIO6 Wilsons Drain, EFM 0 0 9 0 0 7 1 1 0
Tyrone St (28:30) (150800) (40)
OTUKAIO8 R L i CO®KC EFM 0 1 No 0 0 28 9 11 0
Mcleans Is (68) information (155 (110-150)
1000)
OTUKAIO9 RL Ui CO®KC EFM 4 11 1 0 6 6 0 2 0
Clearwater (3040)  (3050)  (20) (150600) (150-250) (100-120)

Res
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Site ID Site name Fishing Common Upland Unidentified Inanga Longfin Shortfin Unidentified Elver Brown
method  bully bully Bully spp. eel eel Eel species trout
OTUKAI10 B L U C9@kC EFM 0 19 3 (30) 0 0 3 1 1 2
;f; Coutts Is (40-64) (200320)  (600) (110) (100-150)
OTUKAI11 B L U C9®@kC Traps 0 7 0 0 1 0 0 0 0
headwaters (64114) (1015)

Size ranges are shown in (). One value means minimum and maximum size were the same.

EFM = Electric fishing machine
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Table4: Conservation status of fish found in the survéunn et al2017)

Common Name Scientific Name ConservationStatus
Common bully Gobiomorphus cotidianus  Not threatened

Upland Bully Gobiomorphus breviceps Not threatened

Inanga Galaxias maculatus At risk- declining

Longfin Eel Anguilla dieffenbachii At risk- declining

Shortfiln Eel Anguilla australis Not threatened

Brown trout Salmo trutta Introduced and naturalised

6.6. Groundwater Quality
Groundwater qualityhas beenconsidered with reference to nitrate N, electrical cdactivity, bacterial
indicators andmetals.

6.6.1 Nitrate

Nitrate is present at relatively low concentrationgostly below1l mg N/LConcentrations are
consistent with seepage of very good quality alpine river water into the groundwater system

6.6.2 Electrical conductivity

Electrical conductivity(EC)alues are generally lowindicating fresh water that is not significantly
influenced by high ionic concentrations. All but two of the bores tested for EC are less than 50m deep
so it is difficult to assess any relationship between EC and depth. Three bores have sufficientodata t
assess recent trends in EC and the results indicate that EC has remained relatively stable in the
groundwater since regular monitorig began in 2013.

6.6.3 Bacterial indicators

The available information on bacterial indicators (faecal coliforms aBdColiindicates that detections
have increased in number since 2015, consistent with the much greatenber of samples collected
since that time. Detectionshave been recorded in the eastern half of the study area, as well as in the
south in the zone with slightly higher EC and nitrate concentrations. There are only two results for
bores with depths greater than 50m so it is not possible to assess the trdrzhoterial indicators with
depth.
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7. Land Use

7.1. Present Situation

B L U C9 @akhnterd land zonings include rurdRuW)rural urban fringe (RuUFyuarrying (RuQ),
airport (SPA) heavyindustrial (IH), golf resort(SPG)and open spacgOQM, OCN, O&; OCWNMas
shown inFigure?.

A substantial part othe catchmentis zoned fodow-intensity, open-spaceland uses (OCP, OWM, Ru,
RuUF, SPGXommercial development isontinuingin the industrial andairport zones.

7.2. Development andTrends

| @QJAKL; @MJ; @ ' ALQAK HGHMD9LAGF AK =PH=:L=< LG ?JGC
and by a further 40300 people between 2fb and 2046 (Price, 2014). In the 2015 to 2025 period

household growth is expected to be 18,000 households.

Belfast South, Aidafield, Travis Wetland and Wigram are the localities with the highest levels of
growth, reflecied indeveloping greenfield areas. Belfast South includes a developing Residential New
Neighbourhood (RNN) zongetween Johns Road and@ihe Groynes.

7.2.1 Residential Growth

The Applefields/Devondale site (93 Ha) north of Johns R@adoned residential new

neighbourhood (RNN) and is projected to gain 735 households by 2020 and 1,358 households by 2041.
Stormwater mitigation measuredor this development have beeauthorised by theCouncilunder the

Styx SMP Consent CNC131249. There are no other undeveloped residential areas in the catchment.

7.2.2 Industrial Growth

There are three developing industrial areaan areanorth of Factory Road (approx. Béwithin
catchment), an areeeast ofMarshlands Rd/Main North Rd (approx.iZbwithin catchment), and the
BroughsRoad/Logistics Drive area (approx. 8. The areas north of Belfast are recently zoned
Industrial. The older heavy industrial zone nortkiwest of Johns Road (Broughs/Logistics) has until
recently had primary industrial uses such as container storage, saw milling, aggregate processing,
concrete manufacture, and a significant proportion of vacant land. Developmeppears to be
intensifying withmore sites occupiedand a tendency for increased site coverage.

Part of the Specific Purpose (Airport) (SPA) Zone contains the equivalent of heavy industrial activity.
However approximately half of the SPA zone is expected to remain as grassy runout areas around
runways.
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7.3. Contaminated Sites and Stormwater

7.3.1Background
Contaminants may be released fromvb types of sites:

9 Sites with inground contaminantsthat may be entrained in stormwater, typicallywhen soil is
disturbed and
1 Sites where orsite activities, usually industrial in nature, may release chemical or metal
contaminants intostormwater (or into the ground).
The National Environmental Standards for Assessing and Managing Contaminants in Soil to Protect
Human Health Regulations (NES) help to identify potentially hazardous activities and industries which
are listed in the Hazardous Activities and Industries I(I4AIL), found at
http://www.mfe.govt.nz/land/hazardousactivities-and-industries-list-hail#hail-web

Such sites are listed in a Listed Land Use Register when they become known to the Regional Council
either through a consent application (t&Canor the CCC) or through investigations. Sampling,
excavation, subdivision, removal of fuel storage tanks and changing land usthesesites may

require a resource consent and remedial action.

7.3.2Low Risk Sites

A Memorandum of Understanding (MoU) was agreed betw#enCounciland ECanin July 2014 to

allow stormwater discharges fromow-risk residential rebuild sites listed on the LLUR and/or identified

as having had HAIL activities to be processedilsy Councilrather thanECanlt is anticipated that as

i GF>A<=F; = ?2JGOK GN=J LAE= AF L@= GH=J%he@oaEl G> L @=
can process will be extended. For example, sites on the Lidiere only a portion of the site has had a

hazardous activity and the construction will not disturb that part of the sj@re considered low risk.

Parts ofthe 3 L U C 9 @GatchinEnBarelisted on the LLUR because ofd landfills, saw mills, timber
treatment plants and orchards. €rsistentchemicals may be associated with these sites, however they
aregenerallyat low risk of discharging contaminants ito stormwaterunless the sites are disturbed
(e.g. during development) Many of these sites have been investigated part of subdivision and site
development and remediated as necessary

7.3.3Higher RislSites

aHigh riskAis generallyareferenceto sites with persistent or hazardous chemicals in the soil or in use
on site. Hightrisk sites include contaminated sites and some industrial sites.

Manycontaminantsadhere tosediments and can be mobilised into surface groundwaterwhen soils
are disturbed These contaminants can be managed by using good sediment cordting
earthworksand taking care with where soil is disposed d¥lore specific measures, including esite
treatment, may be neededor more mobilecontaminants that cannotbe controlled by typical
sediment controlpractices

Allland-use consent applications are checked against the LLUR. Where development is proposed on a

site listed in thelisted Land Use Registétr @= 9 HHDA; 9LAGF AK J=>=JJ=< LG LC
Health Team. Conditions are attached to the resource consent to deal with short term and long term

exposure of contaminants, often requiring site remediation.
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7.3.4Industrial Sites

Industrial sites will be managed in accordance wi@RC2319560nditions 47 and 48 in a process that
will occur in parallel to SM& The Council will:

1 Gather information about and develop desktopbased identification of industrial sites,
rankingsites for riskrelative to stormwater discharge;

1 Audt at least B (principally high-risk) sitesper year;

1 Inform audited industries of the results of audits and work closely with these industries to
achieve outcomes in line with the Stormwater Bylaw;

1 Communiate with industries about stormvater discharge standards and the means of meeting
these standards.

The Council will be empowered to do these aai®by the Stormwateand Land Drainage
Bylaw 2022.

7.3.5Historical Landfills
There are wo known closedlandfills in the catchment at Orchard Road an&reywacke Bad; shown
in Figure3. Thecomposition of material at these siteis unknown.

The main riskdctor for landfills fromstormwater is the inundation of previously dry landfill by
groundwater mounding associated with infiltration and detention basins. This can cause leaching of
contaminants from the landfill into groundwater. The landfill near Greywacke Road is located next to a
pond 0 the waste material may already be inundated.

The nature(size, depth and likely materials) of thdosedlandfills means that the risks to groundwater
quality associated with groundwater mounding are likely to be loW is not anticipated that large
scale infiltration basins will einstalled near the old landfills. Some private infiltration basins and
swales have been installed nearby under resource consents issued by Environment Canterbury.

7.3.6.Facilities Built NeaContaminated Sites
Theremay be soil contamination from farming activities (e.g. agricultural chemicals) and lead paint or
asbestos associated with old buildings.

Table15, Appendix C containsomments aboutthe proximity ofproposedmitigation facilitiesto sites
whereland contamination might be present
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8. Contaminants in Stormwater

8.1. Introduction

Urban activities cause environmental effects either by shedding more or faster stormwater runoff or by
discharging contaminants into stormwater that are harmful to the environment. Most urban surfaces
have some form of coating (e.g. paint or galvanisingidaa transient layer of wineblown dust,

combustion products, cleaning compounds, etc. Most of these substances are soluble or slightly
soluble in rainwater and are transported in dissolved and particulate form into the stormwater
network.

8.2. Contaminants and Contaminant Sources

The Christchurch City Council and Environment Canterbury monitor rivers, streams and stormwater for

a range of water quality indicators. These include total suspended solids (TSS) (dust, sediment, grit,

and particles of all types), heavy metals, a rangehgtirocarbons, bacteria and dissolved oxygen

9EGF? GL@=J AF<A; 9LGJKK $JIJGE LAE= LG LAE= L@= ! GMF
contaminants, and both councils are aware of the likelihood that there are other unknown, harmful

substances in stanwater.

2@= ! GMF; ADAK EGFALGJAF? HJG?J9EE= AK D9J?=DQ : 9K=
9 Schedule 5 Table S5A and Table S5B Indicators and Toxicants, and
1 Schedule8 WaterQuality Limits

Contaminants of most concern ithe Christchurch District are:
9 Dust, sediment, grit and particles of all types capaldf being transported in storwater,
referred to as total suspended solids (TSS). TSS include metal particles, aggregates of metallic
compounds, and charged (e.g. clay) particles with attached metal ions.
Dissolved and particulate zinc
Dissolved and particulate copper
Polycyclic aromatic hydrocarbons (PAHS)
Pathogens
Nutrients (mostly phosphorus)

= =4 -4 A -

Lesser contaminants, which generally do not exceed guidelines, are:
1 Hydrocarbons (oil and grease)
1 Cadmium and lead

8.2.1.Suspended Solids

Particle sources inclue streambankerosion, animal wastegonstruction activity, land cultivation,
combustion, industrial products tyre and brake weaand paint coatingbreakdown.Someparticles are
natural materialsand some are artificial (e.g. paint chipsyoil particles contain metals andmay carry
adsorbed chemicals.

Suspended solids ardamagingbecause they deposit on stream bedsd fill the spaces between
stones,greatlyreducing the refuge options for instream life. Fine particleanrelease attachedoxic
compoundswhich harm the food chain.

Themost important sources ofparticlesin waterwaysin this atchment are likelyto be:
T B LUCDY9G@rék B¢k access to and into waterways
I Wilsons Stream; road runoffa combination of road surface weand vehicle emissions.
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8.2.2Zinc

Zinc isused asa protective coating for steel on corrugated iron roofsyoftop ventilators, chain link
fencing, lighting poles andarious barriers andences Although azinc layer idong-lived it is slowly
beingdissolved by rainwater.Industrial andfarm buildings oftenhave unpainted galvanised roofs and
can belarge source of zinc. Residential areas typdly have painted or tile roofs, but many of these
have older paint coatings in poor conditioand can be a significargource of zinc.

Roofs createapproximately 75%of urban zinc. Roadsreate approximately 25% much of which is from
tyres.Zinc makes up about 0.8% by weight of tyres in which zinc oxide is a vulcanising catalyst. Zinc
released onto roads is very fine and dissolves and is transported readily in stormwater.

Other zinc sources include galvanised fencing and posts, fungicides, paint pigments and wood
preservatives.

Many sources such as Timperley et al (20@Hort that tyre-derived zinc is transported onto other
surfaces including roofs by wind. Stormwater sampling in Christchurch suppaetthis, showing zinc
runoff from nominally zincfree surfacessuchas concrete tile roofs.

8.2.3.Copper

Dissolved opper hasbeen foundaboveconsent target levelsn monthly water samplingin the

R L U C9 @reéek Th&reasorfor the exceedance is not known and no potential sources hgeébeen
identified, althoughthe Council is investigating.

The predominant copper source in urban stormwater is thought to be vehicle brake pad we@apper
could be expected to exceed guidelines in Wilsons Stream dusioigerainfalls.

8.2.4 Polynucleararomatic hydrocarbons

Polycyclic Aromatic Hydrocarbons @&H9 are created when products like coal, oil, gas, and garbage are
incompletely burned. PAHs are a concern because they do n@dk downvery easilyand can stay in

the environment for long periods of time?AHs may come from coal tar sealaraisd dieselor

industrial combustion

8.2.5.Pathogens

Monthlywater quality monitoring measures the numbers of EColi as an indicator bacterium for the
presence of faecal pathogens. Bacteria are most concerning if they are from human sources,
representing a risk of communicable diseases. EColi counts are usuallyethbg waterfowl (ESR,
2015).Potential sources in this catchment coulthclude farm animalsand dogs.

RLUCO ReekF G

EColicounts mostlydo not exceedsafe levels for contact recreation (550 counts/100 ml). There were
pathogenexceedancesn monthly sampling in2020 (one) 2018 (two)2014 (one), 2013 (one), 2012
(one) and 2011 (two).

Wilsons Stream
Therehave beerone or twopathogenexceedanceper yearin monthly samplingsince 2017
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8.2.6 Nutrients

International researchindicates that importantnutrient sourcesinclude decaying leaves, sediment,
fertiliser and bird and animal faecedlutrients can lead to excessive aquatic plant growth.

BLUCY9 £eekF G

Phosphorusin B L U C 9 @rézkekc&dsthe LWRRyuideline (0.016 mg/L)ess than once per year in
monthly samplingsince2009.1t regularly exceeded for a period during 20@which may indicate an
anthropogenic source; possibly fertiliser or animal dunyitrogen very seldom exceedbe LWRP
guideline (DIN < 1.5 mg/l)

Wilsons Stream

Phosphorus is generally near or above th#&/RRyuidelineand nitrogen generally exceeds the LWRP
guideline.

8.2.7. Contaminant sources
Table5: Catchment-specific @ntaminant sourcesnto3 L U C 9 @réelR F G

Contaminant Source Contribution Possible Mitigation
Methods
Sediment Farm animalgrample Significant Stock exclusion (fence
stream banks waterways)
Farmanimals faeces Unknown Stock exclusion (fence
dropped in-stream waterways)
Construction sites Unknown, Sediment & erosion
possibly controls
mitigated
Road works Low Sediment controls
Atmospheric deposition  Low Riparian tree cover
Plants(leaves, etc) Low (seasonal) None
Vehicle emissions Low Treat road runoff
Visitor activity Medium Signage

(stream access)

Zinc Bare galvanised roofs Relatively few Replace with:
galv. roofs Non-metal roofs or
discharging to Pre-coated ZnAl
waterwaysin this Paint with:

catchment Low zinc paint
(Highcity-wide.)

Ageingpainted roofs Highcity-wide. Replace with:
Could be an Non-metal roofs or

issue as new pre Pre-coated ZnAl
coated roofs age. Paint with:
Low zinc paint




Contaminant

Source

Contribution

Possible Mitigation
Methods

BareZn-Al roofs

Highcity-wide.

Moderate in this
catchment
where industrial
roofs discharge
into the ground

Replace with:

Non-metal roofs or
Pre-coated ZnrAl
Paint with:Low zinc
paint

Vehicle tyres

Highcity-wide.
Most road runoff
into ground in
this catchment

Treat runoff from:
Busiest roads

Car parks
Manoeuvering areas

Industrial discharges Medium Controls on industrial
(inferred from sites
monitoring)
Copper Brake pads Highcity-wide. Legislation bans copper
Most road runoff in brake pads
into ground in
this catchment
Roofs, cladding, Low but Ban on copper cladding
spouting, downpipes increasing
Lead Paint flakes/chips from  Unknown but Site remediation during

old buildings

more likely to
contaminate soil
than water

development

Waterfowl sourced
bacteria

Ducks, geese

Major bacteria
source

Not stormwater related.
Not covered by this Plan

Industrial Deliberate spills or Unknown Regulation, monitoring
discharges poorly controlled sites and enforcement
Polynuclear (Old) coal tar street Unknown. Encapsulation. Removal.
ﬁnzirrrg)act;crbons surfaces. Likely low Monitor

y Combustion
Nitrate and nitrite Groundwater Moderate Beyond CCControl

Fertiliser Believed low Education

Phosphate Industrial sources Moderate Education, enforcement

Fertiliser

Leaves

Believed to be a
minor source

unknown

Education

! Zinc-aluminium coatedsteel. Has commonly replaced galvanised iron since 1994.
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9. Flood Hazards

9.1. History

The threat to Chiistchurch Gty from the WaimakaririRiverwas understood eary in the period of

European setiement. In 1860, Samui@utler descrbed early attempts to tame the iver, noting that the

river codd easly move fromits current positon andflow through Chistchurch. The period between

the 1860sand the 1960shas been descibed by Loganas & 2 @= & MF <J =whi; 7@ DPK %I BGA
make the Wamakariri go, not whereit wanted, but where the engneersd; L9 L=<A O* G?9F /1 pxX
in thelate 1800s was succesdfim keepng floods out of Chistchurch,andthe objectiveat the ime was

protection ofland on the southernside of the Rver.I1t O 9 K &nfil the Wamakariri Rver Improvement

Act of 1992 that oftial efforts became focused on protentg both sdes ofthe Rver.

Significant advancementsn thelevel ofprotection were aclevedin the late 1920s vith the Eyre Rer
Diversion; eaty 1930s ith stopbanks on the south branch from Hkett to Harewoodand cutting-off
the South Branchby the construction of Crossbank(across the South Branch to the east of McLeans
Island). Howevertwo largefloodsin the 1950swhich resuted in river breakoutsand flooding of
adjoiningland ledto a major schemereview and a works programmecommendngin the 1960s, at an
estimated cost of £1.6rflion.

Figure8represents the river before the current flood control scheme with North and South Branches
flanking Coutts IslandFigure9is an outline of the 1960 flood control scheme.

The 1960s schemécompletedin the eaty 1980s3 resulted in a coninuousline of primary stopbanks
from the mouth of the Wamakariri Rverto the westof Md_eanslsland. Furtherupstreamfrom this
point, the river (is) naturally constrained by topography vith assstance from the construgon of some
spur groynegSweeny 2016).

Works described above created a separate Waimakariri River South Brdtschamewas changed to
L0 C9GréxkiR 1987 by the NZ Geographic Board.

9.2. Stopbanks- Environment Canterbury

a2@= =PAKLAF? 59AE9C9JAJA OAN=J HJAE9JQ KLGH: 9FCK
return period flood (4,730 cumecs) with freeboard, however there is a significant risk of stopbank

breach during (various) flood events due to the venghienergy of the floodwaters, significant bed

material movement, and the risk of an altered river course and/or berm erosion.

A risk assessment determined that there is some risk of stopbank breach during ayé@bflood (4,000

cumecs), as occurred at Coutts Island in 1957 (3,900 cumec peak flow). This risk increases with the size
G> >DGG<J1 9F< y GF 9 Fdlure;isalmestcertair d0Ge@kere fphobably.ok fhe KG 9
Christchurch rather than the Kaiapoi side) for a 598ar flood.

(A) secondary stopbanking system has been designed to capurerimary stopbank breach flows and
return them to the river at two points; water flowing from breaches in the Halkett area would be
directed back into the river at Miners Road, and water flowing from breaches irMbeeans or Coutts
KD9F< 9J=9 OGMD< := J=LMJF=< 9L L@= RBLUC9ACAFG !
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Thedesign breach flow for the Halkett breach is 1,000 cumened for the McLeans/Coutts Islar(the
design)breach(flow) is 2,000 cumecs These are the expected breach flows in the event eérylarge
6,500 cumec flooddf estimated 10,000 year return period.(lan HeslopECan 2015)

The secondary stopbanking system is indicatedrigure10.

9.3. FloodingRiskto Urban Areas

Urban areas are elevated above the creek and its rural floodplain and are profeatedlooding in

the Waimakariri River either bslevationor by stopbanking. Some localised ponding could occur
within the various sultatchments in extreme rain events. Buildings in rural zones are on elevated
land that will remain dry in the event of a potential breakofithe Waimakariri River through its
primary stopbank.

- D<= =D>9KL J=KA<=FLA9D 9J=9K KAL GF 9 DGOJl >D9L
Small topographical variations concentrate runoff from extreme storms into hollows and slight valleys.

On such occasions sufficient water could accumidao flood houses whose floors are near the ground.

Older houses founded on piles appear to be safely elevated but approximately 8 newer houses on low

(concrete slab) foundations appear to be subject to inundation from information in interim 50 year

flood level modelling.

Since 2014 all new house floors have been assigned floor levels safe from flooding, as determined from
hydraulic modelling.

Industrial zoneén the northrwestare on elevated ground and tend to shed stormwater away from
G§KS nidnil following2zhe lle NEhS fard. In heavy rainfall this could lead to limited,
localised surface flooding.

9.4. Shouldthe ChristchurchCity Council Manage Floodingid L U C 9 @GréeR?F G
BL0OC9 ACAF Gmostly raral Catci@ig nogth of the secondary stopbankRunoff from urban
areas jointhe creekfrom detention basins in the vicinity of The Groynes andffilsons Drain which
dischargesnear ChaneysHigh water levels in the Waimakariri Rivany effect theurban areaby
restricting the outflow of waterfrom Wilsons DrainThis is expected to be a rare event.

Flows from existing and new development within the catchment are moderated by detention and will
not affect water levels ifds L U C 9 @r&eduftciently to influence other developed land. For these
J=9KGFK L@= ! GMF; AD <G=K FGL F==< LG E9F9?= >DGG<A

Sectiors 9.6, 9.7 and?2 discuss provision to limit flooding within the catchment.

9.5. Flood Modelling

Flood levels estimated byydraulic modelling are used in setting floor levels to limit risks to new
development.

TheCouncilk = N=DGH=< 9 @Q<J9 MDA ; -SEGeatchmen@201Pagpartaof 0 @9 J 9 C -
planning for residential and industrial growth in the Belfast area. Tinedel assessethe expected

response ofthe AL t@rﬁmMateretwork, streams, rivers and floodplains to prolonged rainfall

9F< O9K L@= : =KL 9N9AD9: D= -StyxEaichnitnt & thOtmATBE G> L @-
EG<=D AF; DM<=< H9JL GC>»GlL @@= ROQRLIATAFGCIKOEKKIE&EGQ=
topography andstormwater networkare not accurately represented in the undeveloped north of

Belfast and are to be refined for expected model release in 2025.
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Figure10: Waimakariri River Scheme, Primary and Secondary Stopbanks
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Thehydraulic modelis being updated andncludes the urban part of th® L U C 9 éatChinenE Ituses
the Danish Hydraulic Institute (DHI) suite of software, MOUSE, MIKE 21, MIKE NMiK&hé&loocnd
MIKE URBAN create a 1D model of waterways and a2 model of floodplains. Land cover under
existing development andmaximum probable developmentwill be modelled for both 50 year average
recurrence interval (ARI) and 200 year ARI rain events.

Flood maps will be inserted into an update® L G C 9 3MP Aifd @rovided to Environment Canterbury
when they are available.

9.6. Flooding Standards

The city's drainage systems are principally designed to serve the expectations of safe vehicle travel and
flood-free housing. Stormwater networks of side channels, pipes and drains keep traffic lanes free of
ponded water in frequent events. In more extreme rainfalls the lower lying parts of roads and private
properties store water in excess of system capacity liittcan be drained away. Houses are expected

to be built sufficiently high to remain dry in all but the most extreme events.

The following are standards from the Infrastructure Design Standard and Waterways Wetlands and
"J9AF9?= %MA<= O@A; @ AF; GIJHGJ9L= GJ HJIGNA<= L @=

1 Road drainage, pipes and minor drains are designed so that the 5 year annual recurrence
interval rainfall does not cause a nuisance to traffic.

1 Hillside drainage must ensure that a 20 yeamnual recurrence interval rainfall does not
endanger property.

1 Within Flood Ponding Management Areas minimum floor levels are set 400mm above the 200
year annual recurrence interval flood leveEMAs are those areas covered by the 200 year ARI
flood level plus a 250mm freeboard allowancé400 mm floor height abovéood level
includes the 250 mm freeboard plus an assumed 150 mm minimum foundation height above
the natural ground.)

1 There are proposed development restrictions for "High Flood Hazard Management Areas”
(HFHMA) defined as areas where, in a 500 year annual recurrence interval flood the water
would be more than 1m deep or the product of velocity times depth is greater than

1 Otherwise,a 50 year annual recurrence interval event is useddetting the minimum floor
levels as required by the Building Act.

9.7. Floodplain Management Strategy
Theflooding riskin internal waterways and draings dealt with by:

1 Planning: Flooding and flood levels in the urban area are estimated by hydraulic modelling.
Results of modelling are used to set new floor levels and to inform stormwater network
renewals.

1 Avoidance: Builup areas are located on high ground or are protected by stopbanks.

1 Mitigation: Increased stormwater flows generated by development are detained in treatment
basins and released at a controlled rate up to a 10 year annual recurrence interval storm.
Spillage above a 10 year annual recurrence interval event cause incretioed.

M District Plan rules

Christchurch
City Council
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o New builds within Flood Hazard Management Areas are required to have a floor level
above the 200 yeaaverage recurrence intervgAR) flood level plus 400 mm A 1ill
definition including tidal influences found inhe ChristchurchDistrict Plan section 5.4).

1 Rules underhe Building Act 1991
0 Outside theFixed Minimum Floor Level Overlayl new builds are required to have a
floor level that is above the 5§ear ARI flood level plus 400 mm.

0 New houses in Clearbrook will have floors higher thah®000 yeaARIflood event
resulting in a major stopbank breach

1 An appropriately designed and managed stormwater network:
o0 Stormwater networksshould have capacity to convey a 20%RlIrain event.

9.8. Monitoring Flood Levels

Flood levels estimated by modelling will beported> GJ C=Q DG; 9LAGFK 9K J=1I1 MAJ =
Schedule 10. By this means both Councils can check whether stormwater facilities are adequately

limiting development effects. Two monitoring locations are suggested, for confirmation after the

. U @9 J 9 GCSty€ RiedTAL U C 9 2085ABd@8l is delivered.

Table6: Suggested key monitoring locations f@&chedule 10 Water Lev€ompliance

2025. U0 @9 J 9 C-StexRivavig3 L U C 9 AydrAulicGnodel (in development).
The development scenario is maximum probabiievelopment.
Sea level: allowance for 0.5 m sea level rise.
Receiving Monitoring Baseline Annual Maximum Modelled
Environment Location Year Exceedance allowable increase
Probability increase
Wilsons Drain Main North To be 10% and2% To be To be
Road decided decided decided
(upstream) after 2025
model is run
Wilsons Drain Christchurch | To be 10% and2% To be To be
Northern decided decided decided
Motorway after 2025
(upstream) model is run
9.9. Sea Level Rise
OAKAF? K=9 D=N=DK 9J= FGL =PH=; L=< LG 9>>=:L L@= R

Developed parts of the catchment are sufficiently elevated to be free of the effectd df

sea level rise .

Christchurch

City Council

LG LOG E=L1J-=
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PartThree
Objectives and Principles
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10. Developing a Water Quality Approach

10.1. Introduction

TheR L U C 9 @rexkHasthe highest water quality and ecological values of any Christchurch

waterway. Due to its location andharacter AL AK @A? @DQ N9DM=< :Q ,?LA 29 @
catchment, apparently moe in the rural area, have led to a decline in ecological values. The Council is

unable to significantlyinfluence activities orrural land owned by others but would like to maintain

values in this waterway through managing urban activities.

Mitigation options have been considered farban-sourcedcontaminants thatare considered harmful
or exceed water quality targetsCommonly detected contaminants that can be mitigated through the
SMP are:
1 Sediment (as consent conditions require control by specified means)
1 Copper and zinc
9 Industrial discharges containing oils, cleaning compounds, nitrates/nitrites, chemicals, etc
(section 115)

Metalstypically exceed water quality targets for relatively short periods during and after rainfall. Itis
believed these exceedancesaffect ecosystem healttbut the relationship between concentrations,
durations andeffectsneeds more research

10.2. ContaminantModel

A contaminant load model (CLM) for this catchment was developed by IDttand Dr Tom Cochrane
(University of Canterbury). The model combines MEDV)@érsion 2.0 which models urban areas, and
rural sediment loadsdevelopedfrom tables of published sediment yield®r rural areagNIWA).
MEDUSA is an evebtaised pollutant load process model used to predict amount of TSS, Cu and Zn
contributed by individual impermeable surfaces during rain events. Parameters are the surface area,
material type, average rainfall intensity, pH, rainfallration, and length of antecedent dry periofbr
individual surfaces (Charters et al. 2028ates of contaminant discharge atesed on sampling of
stormwater discharged from Christchurch roofs, roads and car parkhe3 L U C 9 GLM AdirGates
the annual load othe three contaminants for each of the 23 sutatchments. Subcatchments are
mapped inFigurell (which has finer detail of subcatchments with treatmerand Appendix B-igure
13(overview).

2 Modelled Estimates ofDischarges folUrban Stormwater Assessments
3 National Institute of Water and Atmosphere

Christchurch
City Council &
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10.3. Potential contaminant controls

Table7 showsthe range of contaminant controls that could be used to remove contaminants from stormwater (subject to constraints suamédmf and
landowner permission).

Table7: Potential contaminant controls

Contaminant Source Potential Control Comment How the controls could be
implemented
TSS, copper, zinc New subdivisions Facilities in new developments Good mitigation for TSS; As conditions on subdivision,
(large sites) to limitincreases in flow rate  partial mitigation for dissolved resource or building consents
and capture TSS metals
TSS, copper, zinc New development Onssite (private) devices Good mitigation for TSS; IncIuQed inTable11: Minimum
(small sites) partial mitigation for dissolved Requirements for Developed
metals Sites
TSS, copper, zinc Existing development New stormwater treatment Good mitigation for TSS; CCC funding treatment for
facilities partial mitigation for dissolved existing areas
metals
Copper, zinc Existing and new Mussel shell filter Good zinc removal. Potentially Filter installed within or
development good copper removal.May attached to a wetland
capture residual TSS.
TSScopper, zinc Existing development Sump inserts (filter bags) Uncertain effectiveness but Filter bags deployed; target busy
about to be trialled in roads.

Christchurch (early 2023)

TSS (mostly Construction & CCC implements and monitors Can be difficult to do and is Effected through conditions on
sediment) excavation sites on-site erosion and sediment  sometimespoorly managed on individual resource or building
control site consents
Christchurch

City Council



Contaminant

Potential Control Comment

How the controls could be
implemented

TSS (mostly
sediment)

Road works

CCC requires, implements and Many contractors do this
monitors site erosion and already
sediment control

Requiredby Road Opening (road
works) Permits. Controls in
Traffic & Parking Bylaw 2017.

TSS, copper, zinc

Vehicle traffic

Rain gardens, tree pits, and Partial removal of zinc and
filters to treatrunoff from busy copper.
roads.

Road sweeping

Install treatment devices over
time to treat stormwater from
contaminated catchments.

Copper Vehicle brake pads  Educate residents about the  Legislation in USA is changing Copperfree brake pads
value of low/no copper brake  the brake pad market. Some ~ becoming available by market
pads. low-Cu pads available in Nz.  forces. CCC educates local autc
Advocate with Government for Copper content of brake pads  industry and residents.
legislation change anticipated to reduce from
2025 following USA legislation.

Copper Architectural copper Transparent sealer appliedto  May not be fully effective e.g.  This is a current control effected
(roofs, spouting, copper surfaces inside downpipes. through building consents.
downpipes) Sealer must be maintained in

good condition or copper will
continue to discharge.

Copper Architectural copper Investigate the feasibility of a By seeking legal advice about
(roofs, spouting, District Plan rule to discourage the practicability of such a Rule.
downpipes) the useof copper claddings. Under way.

Copper, zinc Roads, roofs Divert first flush to the Limited capacity available in  This is one of a number of

wastewater network WW network Schedule 4CSNDC Condition
40) investigations.
Zinc Bare zinecoated All new roofs low zinc emitting Factory-painted

steel roofs (new)

or zinc free (norsteel)and zinc/aluminium coated steels
kept well painted

Christchurch
City Council



Contaminant

Potential Control

Comment

How the controls could be
implemented

the most common new
residential roofing.

Zinc Bare steel roofs 1. Educate and encourage use Compact onsite devices 1. Educate and encourage use
(mostly industrial) of pre-painted roofing available. of pre-painted roofing
2. Potential District Plan rule 2. Investigate the feasibility of a
to require roof runoff District Plan rule to require
treatment on site. roof runoff treatment on site.
3. Potential District Plan rule 3. Investigate the feasibility of a
to discourage the use of District Plan rule to
bare zinc roofing. discourage bare zinc roofing.
Zinc Poorly maintained Education programme re roof Old paint coatings expose zinc CCC to investigate the costs &
roofs maintenance. primer and zinc substrate. Car benefits of painting v renewal v
Possible incentives. be half as bad as bare roof. civic scale stormwater
Roof repainting could cost 20  treatment.
30% of the cost of reoofing. Under way.
Zinc Vehicle tyre wear Non-toxic alternative Treatment is partially effective. Install road runoff treatment

introduced by industry.
Treat road runoff.

Overseas research may
discover aless toxic alternative
to zinc. No current alternative.

devices.

CCC will continue to engage witt
the government through MfE

Industrial waste and
spills

Poorly controlled
industrial sites

Surveillance, education, on
site improvements,
enforcement

ECan& CCC Pollution
Prevention Teams are working
on this

CCC Industrial site audit teams
visit, educate and enforce
starting with high-risk sites.

Pathogens (bacteria,
etc)

Water fowl, livestock,
dogs, wastewater
overflows.

Reduce waterfowl numbers,
dog controls, WW overflow
controls

Some dog and wastewater
overflow controls in place.

Implement outside the SMP.
CCdasnot empowered by the
consent to control waterfowl

Nutrients

Rural and urban
sources

Investigate sources.
Education and enforcement

Education and enforcement
used to control
private/industrial sources.

Christchurch

City Council
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10.4. Factors affectingselectionof actions for the SMP
Actionsconsidered arghosein Table7.

Basins and wetlands remove TSS effectively, although they are less effefttindissolved metals from
roofs and roadsAsTSS and metals are discharged in some measure from every impervious urban
surface basins can be usefalontrolswhenthey treat extensive areasThere is sufficient land
available to construct basins and wetlands to treat existing and developing areas.

Contaminants could be eliminated at source lsybstitution of noncontaminating materials. This
could involve for example:
9 Substitution of building materials or methods, which would probabigvolve additional costs
to individuals and businessegBuilding materials substitution would have to be voluntary as
the Council does not have powers to prohibit the use of normal building materials).
9 Substitution for zinc oxide in tyres, although no acceptable substitute has been found to date.

Contaminants could be reduced at or near source by, for example:
1 Painting or repainting roofs,
1 Treating roof runoff at the downpipe, e.g. in a modular canistgpe filter.

However, he Council has been advised that its powers to require these forms of treatment are limited,
and new legislation may be needed.

Street sweeping picks up litter, stones and sand but does not effectively remove fine particles
containingmost ofthe metal contaminants (Depree, 2011). A street sweeping trial has occurred under
Condition 7, Schedule 4 c. and the results may influence future contaminant mitigation choices.

Sump inserts (filter bagf)ave been considered followingials in Hamilton, Hastings and Nelson.
Sump inserts are known to effectively trap litter and stones but have variable effectiveness trapping
fine contaminants.

Some contaminant discharges can be reduced voluntarily through education. The Council is
developing an education programme through its Community Waterways Partnership. An education
programme is expected to have effects in the long term, and to be morectife for some
contaminants (e.g. domestic chemicals, dog poo) than others such as vehicle emissions.

Although mitigation at source should be more effective than treatment of stormwater there are
significant barriers to implementing source controls. In the present day the government or local and
regional authorities are likely to have to demonstrate thabgrce controls effected by lanéwners are
both necessary and the best practicable option. This could be difficult given significant gaps in our
knowledge about the effects of shoiterm contaminant discharges in stormwater.

More information, such as the lorerm costs and benefits of maintaining roof coatings, substituting
roof materials or installing stormwater filters, would be required before the Council could consult on
and selet best practicable options Work being carried out unde€RC2319560nditions 59 and 60
should provide better information. It isexpectedthat additional work will be initiated through the
proposed Surface Water Inipmentation Plan referred to in section 2.1.

Christchurch
City Council &+
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10.5. Planning for Treatment

Of the options considered abovieasin and wetland treatment idelieved to be the most cosgffective
way to mitigatestormwater quality and quantity by treating whole subatchments.Facilitiesmust be
built to manage stormwater quantityfrom developingareasandit is efficient for them toalso perform
a contaminant removal roleThere will be significant residential or industrial developmeint six sub
catchments A seventhresidential subcatchment (Rushmore) is already develope®&tormwater
treatment for thesesevenareaswill be carried outin first flush basidwetland combinationsin
locationsshownin Figurell. There will be some préreatment of paved areas in industrial zone§he
treatment isintendedto limit the annual contaminant load after development to less than the pre
development load.

An industrial area near Roto Kohatu will discharge stormwater into the ground adtessite treatment
under consents from Environment Canterbury. Christchurch International Airport and its commercial
zone willdischarge stormwater into the ground after treatment under consents from Environment
Canterbury. Remaining subcatchments are rural and will not be treated.

10.6. Contaminant Model Results

The CLM uses a theoretical treatment efficiency to estimatataminant load removal by facilities as a
percentage of event loadl Treatment efficienciesaretabled in Appendix D based on findings from
international research. Reportedréatment efficiencies indicate thafacilities are typically effective in
removing particles (TSS) bure likely toremove a low to moderate percentage dfssolved metals.
Dissolved metals, which form a significaptrt of the contaminantioad tend to be sourcedrom roofs
and roads.

ThisRevised SMP reports ofwo sets of model scenarios:
A. A set of rungor the original, June 2023 SMBpresenting standard basin/wetland treatment,
and
B. A further set of rungor this Revisedluly 2024 SMrepresenting enhanced stormwater
treatment.

All23 subcatchments were modelled, with model results reported in Appendix E.

10.6.1.0riginal June 2023 SMP

In developing a treatment option for the Original June 2023 SMRtaminant loads were modelled for
four scenarios:
1. Estimated contaminant load in the reference year, which is 2018, the year in wihieltonsent
was initially granted.
2. Estimated contaminant load in the seven urban sudatchments that discharge to surface
water after full development with no stormwater treatment.
3. Estimated contaminant load in the seven fully developed urban scditichments after
treatment in planned basins and wetlands
4. Estimated contaminant load in the seven fully developed urban scditchments after
treatment in planned basins and wetlandsith all new industrial roofs factory coated
(painted). (In the earlier model runs it was assumed that 50% of industrial roofs are painted
and 50% are bare zinc/aluminium, as observedadrsurvey irHornby.)

Christchurch
City Council &+
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Inthe seven sukcatchments to be treated (Applefields, Blue Skies, Chaneys East, Chaneys West, JRH,
Rushmore and Wilsons Drain) modelling indicdtthat after full development andcafter water quality
treatment through basins and wetlandsand with new industrial roofs factory coated

i TSSwas estimated toreduce from 7,400 (present day) to 2,300 kg/yr.
1 Copperwas estimated to reducdrom 34 (present day) ta2.9kg/yr.
1 Zincwas not able to be fully mitigated and auld increase from 79 (present day) t@1kg/yr.

10.6.2.Comment on model results

Model output suggests that the TSS load per hectare is similar for fully developed catchments whether
industrial or residential. Copper and zinc loads are elevated in all developed catchments per hectare
and tend to be higher in industrial catchment§&ood removal of TSS and coppeis indicated fora

standard first flush basin/wetland combination. Howevghe model indicates that basins and

wetlands would not remove sufficient zinc to limit the postevelopment annual zinc load to below the
presentday bad. (Noting howeverthat model outcomes for copper and zinc reflect rather

conservative removal efficiencies. Wet weather monitoring of Knights, Prestons, Curletts and Wigram
basins in 2020/21 indicate higher removal efficiencies may be possible.)

Scenario4 abovewasthe treatment option proposed in theOriginal3 L U C 9 SMP Alétivered to
Environment Canterbury in June 2023he SMRndicated that zincwas not expected tde fully
mitigated postdevelopmentbecause the dissolved zinc fraction is nsufficiently captured by
basins/wetlands. Environment Canterbury staff indicated in discussions that this would be an
unacceptable outcome. The Couneilas advised to findneans ofreducing the postdevelopment zinc
load below the predevelopment load

10.7. Proposed mussel shell filters

Research at Lincoln University (Odeh, Dosher & Cochrane, ZbRysthat crushed mussel shell can

be a good medium for capturing total zinc. The research paper indicates that the treatment is effective
at a laboratory scale although the Council is unaware of it being used at a large scale.

Following from the research a mussel shell filter is being trialled in Hoon Hay Valley Basin and another
is to be trialled in Wigram WetlandSubject to testing and design it is thought that a mussel shell filter
could be installed as a bund arushed mussel shell at the outlet end of a wetland, of a height and

width that will allow sufficient contact time for zinc adsorption. A solids filter is likely to be needed
upstream from the mussel shell to capture floating organic material.

Odeh et al achieved treatment efficiencies of between 60 and 95% for zinc, depending on the contact
time (determined by flow rate through the apparatus). Laboratory contact times appear to be
achievable at a wetland scale. Treatment efficiencies of 4d 80% were modelled for the sake of
conservatism.

10.7.1.Revised July 2024 SMP

Councilstaff agreedto improve water quality mitigation processedo deliver amore acceptable
outcome. Additional mitigation scenarioswhich included filters of crushed mussel shallere modelled
for a fully developed catchmentFull scalefilters should perform the same function a laboratory scale
filters given the same contact timeMussel shell filters were modellealt the discharge end of each
wetland and given a metal removal efficiency of 40 and 50% (in two separate rud€) and 50% is
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lower than thelaboratory results.Subject to successful trials in the&/igram East Basinmussel shell

>ADL=J OADD := LJA9DD=< AF 9 O=LD9F< AF L@= RBRLUC9A
this catchment could be fitted with mussel shell filter.a mussel shell filter cannot be made to work

the Council can install Filterr&' biofilters fed with partially treated stormwater pumped from the

wetland. Tworepresentativescenarioswere run and areeported below:

5. Filters of crushed mussel shell are added into wetlands to provide additional dissolved metal
adsorption. All new industrial roofs ardactory coated

6. Filters of crushed mussel shell are added into wetlands. All new industrial roof§aartery
coated. Industrial roof and paved areaunoff is treated through biofilters

Model esults from the & scenariosare summarised imable8.

Table8: CLMesults forcombined seven subcatchments with treatment basins;
Applefields, Blue Skies, Chaneys East, Chaneys West, JRH, Rushmore and Wilsons Drain South.

Scenario TSS(kglyr)  Copper Zinc (kglyr)
(kglyr)
1. Base (2018) scenario 7,420 3.4 79
2. Unmitigated full development 25,900 12.4 286
3. Full development mitigated with basins and 2,293 3.3 167
wetlands

Full development mitigated with basins and

wetlands. 2,277 2.9 121
And allnewindustrial roofs painted.

This scenario was used to develop targets
in the Original SMP

Full development mitigated with basins and
wetlands.

1,1395 1.451.7 60-72

1,366

And allnewindustrial roofs painted. (untested)

And nrussel shell filter bund in wetlands (untested®)
(treatment efficiency range 40 to 50%

conservatively assumed)

This scenario is used to develop targets in

the Revised SMP

Full development mitigated with basins and
wetlands.

1,2625 1.4-17 54-67

All new industrial roofs painted. 1,550

4 Odeh et atested anc capturein amussel shell filter TSS and coppewere not tested but the model assumes that
treatment efficiencies aréhe same (40 and 50%) as for ziffde assumption is not critical to the SMP.
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Scenario TSS(kglyr)  Copper Zinc (kglyr)
(kglyr)

Mussel shell filter bund in wetlands (untested)  (untested)
(treatment efficiency range 40 to 50%
conservatively assumed)

Industrial roofand paved areaunoff treated
in biofilters.

Posttreatment TSS is higher in scenario 6 becaussidential roofs were modelled differently The
difference is not significanfor the SMRielivery.

10.8. Lessons from monitoringreatment basins

Wet weather monitoring ofreatment facilitieshas producedencouraging resultgrom its first year
Facilities being monitored ardirst-flush basirs followed by a wetland which arethe defaultlarge
treatment system. Treatment efficienciebtained from 2020/21 wet weather monitoring of Curletts,
Wigram, Prestons and Knights Stream faddi (PDP, 2021 and NIWA, 2022), inditia® potential for a
high percentageof TSS and metals removaMonitoring will be ongoing.A comment orprevious
monitoring is made in a memorandum titlethferences from Performance of Treatment Basins-1993
2020

The Cound is not confident to adopt thee limited data for modelling.Conservative treatment
efficienciestaken from the Christchurch Contaminant Load Modg&Bolder, 2018) have been used ireth
R L U C9 do@aminant load model These treatment efficienciesiere sourcedrom WWDG
guidelines, Auckland Regional Council guidelines, and international research.

10.9. Role of Monitoring and Tangata Whenua Values in Setting Targets

10.9.1.Environmental Drivers

Waterways in the rurgbart of thecatchment are in good condition. Monitoring indicates that Wilsons
Drain, out of Belfast, is more likely to exceed contaminant targétan 3 L U C 9 @réxk froBablydue
to contaminant discharges associated with urban development. This information influenced the
decision to treat existing development in the older part of Belfast.

10.9.2.Mahaanuilwi Management Plan Objectives

Thisplanrecognises and is intended to help support the policies and objectives for water and the
environment inthell L U C 9 @a&kuter@, from the Maaanui lwi Management PlaB013 as detailed
in
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Table9.
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Table9: Response to thélahaanuilwi Management Plan

Iwi Management Plan

ninil SMPiegpdnse

Policy WAI1.1 To require the elimination of all
industrial, stormwater andagricultural discharges
into the Waimakariri as a matter of priority. The

The SMP can contribute toward Policy WAI1.1 by
treating almost allstormwater to reduce the
amount of nonpoint source pollution.

river must be able to be used for mahinga kai ant
recreation without concerns for human health.

Policy WAI2.1 To consistently and effectively
advocate for a change in perception and
treatment of lowland waterways in the
catchment: from public utility and unlimited
J=KGMJ; = LG OL@A L9GF?

The SMP can beonsistent with this policy.

Policy WAI2.2 To require that the value of lowlan
waterways in the Waimakariri catchment as
mahinga kai is protected and restored, including
but not limited to:

(a) Management focused on mauri and mahinga
kai;

(b) Management according to Ki Uta Ki Tai, and
therefore the maintenance of fish passage
from source to sea;

(c) Elimination of point and non point source
pollution;

(d) Protection of whitebait spawning areas
OCP@9F?296/1 NA9 JL @MA

(e) Provisions for the connections between
waterways, wetlands and waipuna.

Policy WAI2.6 To require that all wetlands and

waipunain the Waimakariri catchment are

J=; G? FAK=< 9F< HJGNA<=

per general policy on Wetland, waipuna and

riparian margins

The SMP can contribute toward Policy WAI2.2(c) b
treating moststormwater to reduce the amount of
non-point source pollution. (Road runoff from
Clearwater is attenuated through the ponds but is
not otherwise treated at this time.) SMP activities
do not affect (a), (b), (d) and (e).

Waipuna wihin #940 Main North Road are now in
Council ownership and will be protected from
development.

WAI3.3 To protect groundwater resources in the
Waimakariri catchment from effects as a result of
inappropriate or unsustainable land use and
discharge to land actiities.

The SMP proposes to monitor groundwater for
effects fromstormwater infiltration, and to improve
pre-infiltration treatment if necessary.

10.10. Consultation

Development of the SMP was carried dotconsultation with the parties nominated in Condition 4

O. 9 H9 L A H Mhe ChiristchiuFcR\Welt Melton Zon€ommittee L @= 59 AEL=3G $=F<9DL GI
WaimairiHarewood Community Board, the Department of Conservation #8@afA K 0 AN=J #F? AF = =
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The draft SMP was released for public consultation for 40 working days. A summary of responses from
consultation is in Appendix H.

10.11. Changesn response to public submissions

Five public submissions, and one from thel A Y n S NB -W&nyalRHarelvdg Community
Board and one from the Department of Conservation were received.

The SMP was amended to improve the support for bird striké& risanagement asequested by

Christchurch International Airport Ltd. The Department of Conservation raised issues that are relevant

>GJ L@= ! GMF; ADAK =FNAJGFE=FL9D TheSMREspanddlo 9J = GMLK
some objectivesn, ? L A 2 9 @M AWM Man&y@ei® PlAnA

10.12. Technical Peer Reviews

The draft SMP was reviewed by a Technical Peer Review Panel as required by Condition 15. Panellists
were selected for expertise in contaminated sites and land management, hydrogeology, contaminant
load modelling and freshwater and coastal ecology.

The contaminated sites and land management reviewer recommended information be updated for
clarification, which was done. A suggested method for assessing if a site is high or low risk and adding
HAIL sites to possible contaminant sources was considereits@e the scope of the SMP.

The hydrogeology reviewer made many suggestions for considering additional groundwater matters.
The suggestions were not taken up because the SMP does not propose any infiltration of stormwater
into groundwater and the SMP is not expected to adversely effgroundwater.

Contaminant load modelling for the SMP was supported by the reviewer.

The ecology reviewer suggested corrections in matters of detail such as monitoring site names, display

G> KAL=K GF E9HKJ]] 9F< AF; DMKAGF G> 9<<ALAGF9D <9L9
2@= J=NA=0K 9F< L@= ! GMF; ADAK <=L9AD=< J=KHGFK=K L
Canterbury with the SMP.
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10.13. Contaminant Mitigation Targets

An annual load reduction targetvas developed from the contaminant load model as required by
Condition 6b. The target areselected from Scenario 5 in Tab8&and apply tothe sevensub-
catchmentsthat will be treated through basins and wetlands. Tmaimerical value of theargets apply
to sub-catchmentsonce they ardully developed undeChristchurchDistrict Plan rulesalthough he
year when full development wilbe reacheds unknown

Table10: Contaminant mitigation targets

Contaminant Target reductions in stormwater contaminant load

Resulting from construction of new stormwater mitigation facilitiesnd
source control measures

Compared to the consent application base year 2018

5 years from 2018 10 years from 2018 (yeal Full development

(year 2023) 2028)
TSS Little new Reduction proportioral  69% reductionbelow
developmentyet to % development 2018
(7,400 to 2,300 kg/yt)
Total Zinc Little new Reduction proportional 9% reduction below
development yet to % development 2018
(79 to 72 kglyr)
Total Copper Little new Reduction proportional  14%reduction below
development yet to % development 2018

(3.4 to 2.9 kglyP

10.14. Less significantontaminants

Contaminants of lesser significancare sometimes detected at low levels, but do not have a mitigation
strategy because they either do not exceed guidelines or have a-stonmwater source Thesdnclude:

1 E. coli:implies a risk of other pathogens harmful to humans. (There are no pathogen targets in
the consent. Pathogen controls are likely to be considered in the Surface Water
ImprovementPlan).

1 Polycyclic aromatic hydrocarbons (PAHS): no consent targets. Do not exceed LWRP guidelines

Nitrate and nitrite: no direct consent targets. Nestormwater sources

9 Phosphorus: no direct consent targeBelieved to bepredominantly animal sourcesin this
catchment.

1 Ammonia: no consent target. Does not exceed LWRP guidelines.

=

5 Omits unverified TSS reductions through mussel shell filters
6 Omits unverifiedcopperreductions through mussel shell filters
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11. Mitigation Plan

11.1. Actions for the SMP

Stormwater from the seven susatchments that discharge to surface water will be treated in Council
basins and wetlands. Both existing and new development will be treated with the intention to treat all
developed areas discharging to surface water.

Developing industrial sites in the industrial area near the Roto Kohatu lakes willseligate via on
site detention and infiltration basins. As industrial sites discharging into land these sites are excluded
from the CSND®y Condition 2cand will be consented by Environment Canterbury.

Based on modelling, environmental drivers and tangata whenua values, and considering best
practicable options, hefirst sevencontaminant load reductionactionsbelow will be implemented in
this catchment.

1. Itis expected thatll residential roofswill be coated (i.e. painted) or nossteel.

2. Stormwater from the Applefields, Blue Skies, Chaneys East and West, JRH, Rushmore and
Wilsons Drain South subatchments will be treated through firsflush basins and wetlands.
Wetland performance will be enhanced with mussel shell filters.

3. Stormwater generated from hardstanding areas within each industrial allotment to be pre
treated using an approved gross pollutant trap (GPT), vegetated swale or other proprietary
pre-treatment device.

4. All new industrial roofs are required to be coated (painted)

5. Erosion and sediment control on development and construction sit¢Section 12 Goal 1)3

6. Auditing highrisk industrial sites and working with occupiers temediate contaminated
stormwater discharges, (Section 12 Goal 4.2 to 4.4).

7. Working with community groups and the public to educate the community about the effects of
and mitigation of stormwater contaminants(Section 12 Goal 5)1

The remaining actions were considered fonplementation in addition to treatment basins, and

weremodelled, but are not proposed in the SNIP

8. Treatment of roof runoff from new industrial roofs at the downpipe.

9. Treatment of runoff from all industrial impervious surfaces (e.g. through biofilters treating
industrial zones).

Actions 1 to 7 are realistic in that they can be implemented by the Council using its powers under the
Local Government Act. With actions 1 to 7 implemented it is estimated that copper will slightly reduce
after full development (and the introduction of lv-copper brake pads could reduce copper discharges
still further). It is estimated that zinc will decrease by 9% after full development with the proposed
mitigation.

Actions 8 and 9 would gain a greater reduction of zinc, but are considered impracticable to put into
effect, as the Council does not have powers to require these measures to be implemented. Action 9 is
possible but only achieves a small gain for signifitancreased cost.

Christchurch
City Council &+



65

11.2. New Development

The SMRinticipatesthat there will benew development in residential and commercial zones indicated
in Figure7: District Plan Zoneand growth areas Stormwater treatment facilitiesfor new
developmentsaretypically funded by developers anddditional facilities servingestablished areasill

be funded by the Councillt is the intentionthat stormwater from 100% of new development and
existing developmentbe treated Proposed and existingreatment facilities are mapped ifFigurell
Most facilities are detention basiwetland combinationswhich treat stormwater and release a
reduced flow rate into watercourses.

Secfon 11.1requirements 3., 4. and 5. for new and-developmentwill be communicatedto
applicantsduring the stormwater approval process. For sites discharging to a Council SW treatment
facility the Council will require either use @batedroof materialswhere there is a zinc componeratr
on-site treatment of zinc materials.

Substantial developments, greater than 1,000 square metres disturbed area, will treat the first flush
(first 25 mm) of rainfall unless by agreement with the Christchurch City Council.

To comply with section 8.4.7.3.c in the Christchurch District Plan, stormwater must:
i. be detained in storage so thgtost-development peak flows do not exceed pre
development peaks up to the 2%Ricritical duration event for the catchment.
ii. be treated by the best practicable option as measuradainstReceiving Environment
Attribute Target Levels I€CRC231955chedule 7.
iii. be discharged into the ground by infiltratioafter treatmentwhere practicable.

Private facilities may discharge stormwater into the ground ifiltration basinsthat treat stormwater

by filtration through a soil liner. All stormwater from infiltration basins up to a B@arARleventis togo
into the ground.Stormwater infiltration basins must fully drain within 48 hours of the cessation of a 2%
AEP rain eventApproval to discharge is required from either the Christchurch City Council or
Environment Canterbury; see Section 11.6.

Forany sitesnot dischargng to a Council SW treatment facility the Schedule 6 requiremewts apply.

Contaminants, particularly sediments, generated by developmenitl be controlled by:
1 actions andrequirements of this SMP

W rules in thedistrict plan,

1 the Stormwater Bylaw 202, and

 the Erosion and Sediment Control Toolbox for Canterbury

Foreconony of space the CCC will accept facilities desigrtedhe Partial Detention Strategy which is:
1 Afrst flush basin holdingunoff from 25 mm of rainfalldischarging into
1 A wetland attached to thdirst flush basinhavingprovision for additional storage up to 500
mm deepduring a 10 % to 2% AEP event

A rationale for basin sizing is givenTrable 12.

11.3. Minimum standards

Individual developments are required to treat stormwater to mitigate chargj@ quantity or quality
arising from the development. The minimum standard for stormwater treatment is Table 10
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Table11: Minimum requirements for new development sites

Source of Stormwater  Stormwater Treatment Requirements

Discharge(s)

From/during land An approved Eosion and Sedimet Contrd Planis required
disturbance activities

From new/ re- No discharge mto or into land where theslope exceeds 5degrees.
development
residential roof and
hardstand areas

Sumps cdlecting runoff from new hardstand areas shall be fited with
submerged or trapped outlets wherever pacticable.

First flush treatment is required forstormwater runoff from new hardsend
areas in exessof 150ntand buildingswith uncoated galvanised metl roofs
or guttering/spouting (1).

Sites increasing impervious by 1567 or more to a total coverage in excess o
70% are required to mitigate water quantity effects according to the
Christchurch City Council Gsite Mitigation Guide.

Anassessment of water quantity effects and provision of on-site stormwater
storage or network upgrade ma berequired for sites inthe flat (2).

Onssiterain water storageis required br new and redevelopmet siteson the
hills.

Stormwater may not be discharged from a new copper roof or spouting or
through a copper downpipe unless the copper surfaces are coated

From new/ re- No discharge onto or into land wtere theslope exceeds 5degrees
developmentnon-
residential roof and
hardstand areas

Frst flush treatment is required forstormwater runoff from new hardsend
areas in exessof 150n%, buildingswith uncoated (3) galvanised roofs or
guttering/spoutingand high-use sites

Sites increasing impervious by 16@ or more to a total coverage in excess of
70% are required to mitigate water quantity effects according to the
Christchurch City Council Osite Mitigation Guide.

Hard-stand runoff shall be prdreated with a gross pollutant trap or
approved, similar pretreatment device.

Anassessment of water quantity effects and proision of on-site stormwater
storage or network upgrade ma berequired (4)

Site management and sp procedures arerequired for sites tha engage in
hazardous activities (5)

Stormwater may not be discharged from a new copper roof or spouting or
through a copper downpipe unless the copper surfaces are coated

Any land use with An application for approval undethe Stormwater and Land Drainage
Canterbury Land and Bylaw2022 must be made to authorise connection and discharge into the
Water Regional Plan Council network.

Schedule 3 activities.
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Explanatory notes foifable11:

1. Thefirst flush is the first 25 mm odinfall

2. TheCouncilhas discretion to waive the requirement fdirst-flush treatment of hardstand areas on
large residential sites with a low impervious percentage where the amount of pollutgemerating
hardstand being added is considered to have less than minor effect.

3. which is extracted from Christchurch City Council Gite Stormwater Mitigation Guide (CCC
2021). The guide includes information about esite storage and treatment for small to medium
sites.

4. & 3 Fate@\ &ns without a panted or enamelled coating. Council fas discetion to waive the
requirement for first flush treatment of hardstand areas onlarge residential sites wheethe amount and
type of pollution-generdaing hardstand keing added is casidered to have a kss than minor effect.

5. Quantity assessment and mitigation - The effects of the discharge onthe stormwater network capacity
and/or the extent or duration of floodingon downstream properties aeto be assessed. Where Council
considers an increase (including cumulative increases) has a nore than minor effect, on-site stormwater
attenuation or stormwater network ugrade shall ke provided. Thedetails of storage volume and pek
discharges onetwork capacity required to mitigate effects on flooding or network apacity constraints
shdl bedetermined by th e ChristchurchCity Cauncil Planning Engineer.

6. Site managemat and spill procedures 8 Procedures are to beimplemented to prevent the disclarge of
hazardaus substances or spilled contaminants discharginginto any land or surface watersvia ary
conweyance path.
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11.4. Operational controls on stormwater and sediment

The management of sites which may experience erosion and/or discharge sediment during
development works is controlled by conditions of either resource consents or building consents, as
applicable, for earthworks and building. Th&tormwater andLand Drainage Bylaw 2@%pecifes some
standards for activities not controlled by consentStandards for sediment discharges are set by the
Sediment Discharge Management Plan 2021 (SDMP). The sediment discharge management process
shouldwork as follows:

1. Allowable TSS (total suspended solids) concentratiigger levels for discharges to the
stormwater network are set by the SDMP.
2. F =JGKAGF 9F< K=<AE=FL ; GFLJGD HD9F O#1! .06 AK
=PH=JA=F; =< HJG>=KKAGF9DA 9K <=L=JEAF=< :Q 9 K/
3. The TSS concentration trigger levels for the site are included in authorisations or conditions
where possible.
4. The ESC measures are implemented site and monitored.

11.5. Industries andHigh RiskSite Discharges

The Council will manage industrial sites through its Stormwaterd Land Drainag8ylaw 202. The
bylaw requires industrial contaminants tdoe controlled tomeet best practiceThe Christchurch City

I GMF ; A DA K isthBt Btermviai@rlemteBiigts network is managed according to best practice,
especially where the discharge occurs directly into a waterway-€)e pre-treatment may be required
unless contaminant levels are less than LWRP Schedule 5 standards.

Where industrial site occupiers do not meet the required standards for discharge into the network, the
site will be removed from the CSNDC and will require a separate resource consentH@anfor its
discharge. A condition is included in the CSNDC for this process and all industrial sites excluded from
the resource consent will be listed on Schedule 1 attached to the consent.

In managing highrisk sites,the Council wili
9 Audt at least B high-risk sitesper year;
9 Inform auditedindustries of the results of audits and work closely with these industries to
achieve outcomes in line with the Stormwater Bylaw;
1 Communicate with industries about stormwater discharge standards and the means of meeting
these standards.

Change will be sought through a combination of education and enforcement.
9 Education will be carried out through aimdustry liaison group
1 Enforcement will happen apollution prevention officersidentify and visit highrisk industrial
sites and work withindustries to improve site management.

Contamination risks are limited to a degree by acceptance of trade wastes into the wastewater system.
This is authorised through Trade Waste Consents and the monitoring of consents permits a degree of
oversight and site control.

Future needs include:
1 More interaction with industries by th€ouncil communication, awareness and education
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1 Improved knowledge of the environmental effects of compounds discharged by industrial sites
Ongoing site checks until th€ouncilis confident that all risky sites are controlled adequately
1 Upgrades on norcompliant sites

==

11.6. Expectationsfor Industrial Area Stormwater Discharges
The Christchurch City Counailill authorise newdischarges into land on industrial sites if:
1. Thedischarges are not from sites on Schedule 1; and
2. The discharges do not pose an unacceptably high risk to ground/surface water contamination.

Stormwater from the industrial zone west afhe Groynes is discharged to ground on individual sites or
groups of sites. These discharges have been consented by Environment Canterbury and will continue
to be consented byECanunder the current stormwater consen€RC231955

All discharges into its network must be authorised by the Christchurch City Council.

Because of the sensitivity of the receiving water, @euncilwill manage industrial stormwater as
follows:

a. No industrial sites will dischargéirectly into surface watewithout treatment.
b. The Councilill require the use of painted zinc/aluminium coated steel OR rsteel roofing
for new industrial subdivisions anddvocate the use of painted zinc/aluminium coated steel
OR nonsteel roofing by means of a direct request accompanying every LIM and PIM, supported
by a technical statement detailing the environmental effects of zinc.
C. At least the 25mniirst-flush will be treated; or the 25mm first flush from hard stand and
landscape areas if roof water goes to ground separately.
d. Off-site treatment will occur in facilities vested in Councihd serving as large an area as
practicable.
e. Onsite treatment will be in soil infiltration basins designed in accordance with the Waterways
Wetlands and Drainage Guide, chapter 6.
Where industrial site owners (or occupiers) cannot meet the required standards for discharge into the
network, the site will be removed from the CSNDC and will require a separate resource consent from
ECarfor its discharge. A condition is included in the CSNDC for this process and all industrial sites
excluded from the resource consent will be listed on Schedule 1 attached to the consent.

11.7. NewTreatment Facilities
The Council proposefacilitiesto treat stormwater from:

a. Four new subcatchments Blue Skies, Applefields/Eminence, JRH and Chaneys West (see
Figurell) in new basins and wetlands,

b. The existing Belfast residential areend a new industrial are#o the northin a newfirst-flush
: 9KAF 9F< O=LD9F< RQHIXONKHAGRIA DORIQRO&II E =< &

c. The Rushmore Drive/Darroch Street residential area stormwater in a fiest-flush basin and
wetland situated on Darroch Reserve, to the west.

Wetland design will includenhanced metals removal by musselshellfilter or the equivalent.
Performance omussel shell filterswill be monitoredacross the Cityntil they aresatisfactorily
validated.

Christchurch
City Council &+



70

Basins or wetlands or associated earthworks must not interfere with springs nor withithseflow
J=?AE= AFLG L @isBftha ltighestQmpéri@nce thiatdsin€ and wetlandsre designed
LG EAFAEAK= AEH9; LK G> :9KAF <AK; @9J?=K GF L@= BLU

The risk of discharging stormwater onto or through contaminated land is low. Land in the Johns Road
residential subdivisiors and in North Belfast in the vicinity of proposed treatment basins does not
appear to be contaminatedTable15in Appendix C omments on the status of land in the proximity of
proposed basins, referencing theisted Land Use Registefn old landfill north of Greywacke Road
comprises the known contaminated land in the catchment. Industrial sites in the vicinity infiltrate
stormwater into the ground under consents issued by Environmi€€anterbury.

11.7.1.Designing basins to minimise birdtrike on aircraft

Christchurch District Plan Policy 6.7.2.82voidance or mitigation of navigational or operational
impediments&is a policy to avoid or mitigate the potential effects of activities that could interfere with
the safe navigation and control of aircrafip¢luding activities that could interfere with visibility or
increase the possibility of birestrike. Plan provisions include:

1 5Natural Hazards for activities and earthworks in the Waimakariri Flood Management Area
(5.4.3.3 RD3, matter k.);

1 8 Subdivision general matters of control in relation to new ponding areas (8.7.4.3(f)) and
Policy 8.2.3.4(b., vi.) Stormwater Disposal;

1 8 Subdivision Development Requirements for stormwater for South Masham and Yaldhurst
ODP areas (Appendices 8.10.5.D(5)(b) and 8.10.28.D(a)(5)(d));

9 11 Utilities- matters of discretion for new ponding areas (11.10.6(j))

New stormwater facilities within the Christchurch International AirgdBird Strike Management Area
defined zone extending 8m from airport runway thresholds (mapped in District Plan
Appendix6.11.7.5) must meet activity standards in section 6.7.4.3 of the Christchurch District(Bésn
Figurel?). Assessments should consider any actual or potential effects relating to bird strike where
relevant to an application, regardless of whether or not the proposal is located within the Bird Strike
Management Area (6.7.3(c.)). Depending on the facts optgicular application:

9 Strategic objective 3.3.1ihfrastructure,policy 6.7.2.1.2 Avoidance or mitigation of
navigational or operational impediments, and policy 8.2.3.4 Stormwater disposal, are relevant
to activities that have the potential to increase the risk of bird strike whether they are within or
outside of the TABSMA;

1 Chapters 5, 6, 8, 11, 13 & 17 contain matters of assessment or control to manage bird strike risk
for particular activities;

9 Bird strike risk may be a relevant consideration when the Council considers a discretionary or
non-complying activity.

Basin panners and designersra also required to conigler the potential for new water bodiesvithin 13
kilometres of airport runway thresholdso increase the risk of bird strike. New water bodies can

provide habitat that will attract waterfowl and high risk species and bring their flight lines into
intersection with aircraft flight lines. The risk potential should be quantified and, where reqdire
managed in a manner indicated via a Bird Strike Risk Assessment carried out by a person with suitable
ornithological training. Guidance materiab contained as Appendix G. Persons develogtmymwater
facilities within 13 km of airport runway thresholds (identified in figure 12) should consult with CIAL.
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Table12 Sizing rationale for proposed treatment facilities

Sub-catchment  Contributing = Land Use Runoff vol. Indicative FF  Indicative FF  Indicative Potential extra = References /
area coeff. (1) & Basin Area Basin Volume = Wetland Area wetland comments
First flush flooding vol.
(seeFigurell) volume 2)
Facility planning transferred from Styx Stormwater
Management Plan 2013
Applefields FF 33.2Ha Developing 0.63 0.52 Ha 5,300 nd 0.91 Ha 4,500 nd Basins built 2015
basin & wetland residential 5.300 M
ChaneystastFF  10.5 Ha Greenfields 0.7 0.46 Ha 4,000 nd 0.68 2,000 ni
Basin & Wetland industrial 2100 nf Ha
Chaneys West FF 7.5 Ha Greenfields 0.81 0.9 Ha Basins built 2021
Basin & Wetland industrial 1,500
BLUCIO9RCA 68.2Ha Existing residential = 0.41
Basin & Wetland 7,000 m 3.42 Ha 34,000 r 4.46 Ha 22,200
49.3 Ha Greenfields 0.81 Incl. flood
industrial 10,000 rA attenuation
JRH FBasinand 56 Ha Greenfields 0.63 3 Ha 9,000 nd 2.4 Ha 12,500 m Trim 19/146287
Wetland residential 8.800 M
New stormwater planning
RushmoreFF 13 Ha Existing residential = 0.41 n/a 20,000x04 ~2Ha 6,000 i
Basin &WVetland 1,300 M 0.15m=
(Darroch 2-3,000 nd
Reserve)
Blue Skies Basin 6 Ha Greenfields 0.63 0.2 Ha (950 ) 2.5Ha Unknown at
and Wetland residential 950 n?¥ this time
Christchurch
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Lakesdindustrial = 51.3 Ha Existing and Unknown- Unknown- Unknown- n/a n/a Individual sites
Individual sites developing individual sites  individual individual expected to sel
to ground industrial sites sites mitigate
assumed
Notes:

(1) Runoff volume coefficienfrom WWDG Table-80

(2) Wetlands may be flooded up to an additional depth 0 mm in events exceeding 10 year ARI. @weding increases effective detention storage
without significant compromise to wetland treatment effectiveness.
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Figurell: Proposed facilitieamitigating new and existing development
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