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ABBREVIATIONS

ARI = Average Recurrence Interval (Rainfall event)

CSDC = Comprehensive Stormwater Discharge Consent
WRC¥Waikato Regional Council (formerly Environment Waikato)
GEC = Guardian Establishment Committéesion and Strategy
GRMP = Gully Reserves Management Plan

ICMP = Integrated Catchment Management Plan

ITS = Infrastructure Technical Specifications

LOS = LeveDbf service

ODP = Hamilton City Operative District Plan

Proj Water = Waikato River Catchment Servigksvel of Service and
Funding Policy (Project Watershed)

RPS = Regional Policy Statement
RRMP = Riverside Reserves Management Plan
SP = Structure Plan

Qust Strat =Hamilton City CoundEnvironmental Sustainability
Strategy

SWMP = Stormwater Management Plan
WDC= Waikato District Council

WRA = Waikatd ainui Raupatu Claims (Waikato River) Settlement Act
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Executive Summary

This Integrated Catchment Management Plan (ICMP) provides guidance
on how stormwater, wastewater and water supply need to be managed
considering future landuse in the Mangaheka catchmepecifically the
impacts from urbanisationThe document has been deloped utilising
commissioned technical studies which include assessments of the

Ol G OK Y S ycaryifgcapdci®y, viker utilities infrastructure,

ecology, stream morpholognd erosionand water quality.

Catchment Description

The greater Mangahekatchment covers an area of approximately
HEnynKlI 6AGK FNRdzyR yce: 2F G4KS OI
being within the Waikato District Council boundaries and the remaining
M2 O00KS adzZlJLJSNI OF GOKYSyGéuv o6SAy3
boundaries. Hantton City Council is required to control the effects of
landuse within its city boundaries and manage any effects of these
activities on adjacent territories.

The Mangaheka Stream comprises modified watercourses in the upper
catchment as well as in roughlye upper half of the lower catchment,
with the Tangirau Wetland present in the lower half. The upper
catchment area is generally fijting and represents one of the higher
parts of the catchment. From this area the topography slopes generally
to the noithwest towards the Waipa River which then joins the Waikato
River.

The land use within the catchment is predominantly rural in nature
(mainly dairy farming or grazing) with commercial / light industrial
development in part of the upper catchment. @oing development of

the upper catchment will replace rural land withHtgndustrial and
commercial land uses.

Catchment Issues and Mitigation Measures

General and catchment specific issues and objectives have been
identified for the management of stormwater, wastewater and water
supply and are provided in SectiBrilssuesand Objective$ of this
report. For each of these issues, this ICMP identifies a number of
management options. The options are evaluated to identify their
suitability and a Best Practicable Option (BP@giseloped. The full list
of BPOs is provided in SectighéStormwater Managementand5
(Water and Wastewater ManagemeéntAssessment of the watstpply

AN waptgwater infaptiugiure; hoth pxisting agq PopPRe¢ © Geive the

Mangaheka Catchment have sufficient capacity to service the anticipated
deyelogmeRt 9T the GalghMENg 2 v/ A & / 2 dzy OA

A summary of theatchment issuerlentifiedin the ICMP anthe
measuredo be implementedn order to mitigatetheir effectsis
provided below:

FloodCarrying @pacity

1D flood modelling of Mangaheka Stream catchment was undertaken to
assess the effects of development on stretiood levels, peak flows and
flooding durationand to size attenuation devices to mitigate these
effects The results of the modelling show tHaur attenuation devices
with a total combined volume of approx. 110,000will be sufficient

such that there areo more than minor increases in water leveigla

peak flows downstreamin up to a 100 year rainfall event.
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Overland flow paths (OLFQa 0 Kl @S 06SSy m@r yaA RSNRP iv A KNRQ

locations, which are anticipated during high water flotvego of which
enlarge thecontributing catchmentThesdocationsare: discharge from
Mangaheka Stream tthe Te Otamanui catchment; discharge frohe
Rotokauri catchment into Mangaheka Stream; and potential breaching of
the stream banks downstream from Portaietlandd ¢ KSaS h [ Ct
require consideration during the developmenttbe respective landn

which the® flow paths are locatedNo primary stormwater from the
Mangaheka catchment enters the Te Otamanui catchnagnihe current
time, howeverthis overland flow path could be properly commissioned
(ensuring clear and appropriate sizing of drainage channelssibeam)

for partial overflow/diversion downstream of Device ®his is discussed
further in Section2.6.6(Overland fow).

In order to maintain the floogtarryingcapacity; Operations and
Maintenance Plans for devices shall recognise the flat gradient of the
upper catchmenthannelsand ensure downstream restrictiorfdue to
e.g.weed growth or sediment depositioye identified and removed on

an ongoing basis. This will maintain hydraulic capacity and control water
depth to allow plant growth in the upstream devices.

On lot $ormwater reuseis required for all industrial/commercial
developments to assist imanaging pak flowdownstream water levels

Parameters have been defined to direct stormwater management
requirements during development. These are described in Seg#bn
Design Parameteisnd Sectior6.5Means of Compliance

Future actions and opportunities have also been identified and will be
assessed for inclusion in ongoing Council programmes and subsequent
10 year Plans and 30 Year lsfracture Strategy.

Summary
Increases in flows, stormwater discharge volumes and stormwate
drainage pathways could potentially lead to increased flooding

Key mitigation measures include:

Centralised devices to manage the stormwater volumes
anticipated with no more than minor increase in downstream
peak flows and water level results.

1 Peak flow is generally required to 70% of the-geelopment
rate

I Reduce impervious surfaces as far aaqtical to manage volume
increase

1 Secondary overland flow paths need to be considered during
design of developments

I Rainwater reuse tankglumbed into onlot non-potable water
systems are required for volume control (in addition they
provide potable vater reduction benefits)

I Maintenance Plans for devices shall recognise the flat gradier
the upper catchment and ensure downstream restrictions are
removed to maintain hydraulic capacity anchtml| water depth

1 Reconnection of Te Otamanui Stream to ibgestigated

Water Quality and Contaminant Removal

The Mangaheka streaimas been identified as havipgpor overall water
quality. This mirrors the condition of other urban streams in the

Hamilton City area. Nonetheless, some important native spexdiésh

have been identified in the stream including the banded kokopu, the long
fin and short fineelsand black mudfishgiving the stream ecological
significanceunder the provisions of the Regional Policy Statement
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However, the expected water qualitf the industrial stormwater
discharges from future development is likely to be improved for nutrients
and sediment, maintained for zinc, and slightly degraded for copper but
within the tolerances of the aquatic species present (Boffa Miskell,
2018)

Newwetlands are proposed to provide the greatest potential for
treatment of the anticipated contaminants. In addition,-tot

contaminant removal and treatment can be used to form a treatment
train approach to reduce impacts on stormwater quality. Within the
industrial area in the upper catchmeritur stormwater management
devices are currentlynder constructiorand a further four are proposed

to be developed. Individual sttatchments have different requirements
for pollution control which reflect: the presence or otherwise of a
proposed downstream centralised device; or the presence of an existing
downstream cetralised device.

Individual pollution control plans will be required for sites with high risk
activities!. Details of the requirements for each saoatchment and any
stormwater management devices are pided by the Design Parameters
andMeans of Compliace with this ICMP.

Summary

Change in landuse from rural wommercial / light industrial is
anticipated to lead to increased/changes in contaminant loads
stormwater with potential knoclon effects for aquatic habitats
and species

L High risk activities are those whiblave the potential to generate contaminants which can cause
harm to natural systems such as aquatic ecolaggeAppendix M and F

Key mtigation measures include:

1 Water quality and contaminant removal needs to be
managed by a combination of centralised andlondevices
(treatment train approach)

1 Retrofitting existing centralised devices with litter traps an
hydrocarbon exclusion on outlets is to be considered

1 Pollution control plans are mandatory for developments
WKAIK NARal OGABGAGASAQ O &

1 No exposed zinc or copper building pumds

1 Programme of works will enhance conditions that will
encourage and support important native species of fish ar
other aquatic species

Stream Erosion/Watercourse Management

Localised erosion has been identified on stream banks in various
locations within theMangaheka Streapdownstream of the upper
catchment area. The erosion identified is in the form of bank slumping
and undercutting. The undercutting is considered to beseal by

erosion ofover-steepbank sides from water flows during storm events
and this is contributing to the degradation of the banks which are also
affected bythis iscontributing to the degradation of the banks which are
also affected by stock accessdafencing installed too close to the bank
crest.

To manage thisxistingerosiontogetherwith the anticipated
stormwater flow associated witiMaximum Probable Development
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(MPD), targeted remediation works am@quiredwith localisederosion
protectionandbattering of banks to a shallower angle, placement of
stock fencing at an appropriate distance from the bank crest and a
programme of riparian planting to assist improving of long term bank
stability. Aconceptprogramme of work$ias been recommendeith
stabilise the banks together with maintenance and monitoring in the
long term Theimplementation anl cost sharesto be agreedetween
Waikato Regional Coundiamilton City CoungiWaikato District Council
and relevant landownersand discussiagaround this have been started

A restoration vision has been preparbyg Boffa Miskélin 2012 to
reflect a long term vision of the catchmeand any erosion mitigation
works will need to align with the intent of the visiophis is included in
AppendixL

Summary
Increases in peak flows/velocity and stormwater volumes/ flow
duration could potentially lead to erosion downstream

Key mitigation measures include:

1 Reduce impervious surfaces as far as practical to manage volt

I Rainwater reuse tankgplumbed into onlot non-potable water
systems

9 Erosion protection works targeting current identified areas of
erosion

9 Stock fencing and riparian planting to reduce future erosion risl

1 Where matching prelevelopment runoff volume through
reduced runoff pratices and sub catchment management
stabilisation and/or a financial contribution for downstream
erosion prevention works

Gonclusion

Implementation of the above is considered to result in no significant
cumulative downstream effects on thdangaheka Catchment.

This ICMP is intended to be consistent with central and regional
government policies, plans and resource consents, and Hamilton City
Council policies and plans. Netatutory policy and planning documents
have also been considered dugithe development of this document. It
is recognised that policy and legislative requirements are evolving in the
Waikato and this ICMP has been developed with provisions included
which are intended to address the requirements of n#ture changes
(suchas Healthy Rivers Plan Change 1) as well as identifying future
actions intended to capture other policy changes currently anticipated.
This ICMP and its provisions will require periodic review in order to
maintain relevance with future legislation and @yl developments.

The ICMP encompasses best practice stormwater management in the
Mangaheka catchment as recommendeddamilton City Coun€d &
Infrastructure Technical Specificatioh$$ and in the context of the
existing strategic legislative frameworknplementation of the guidance
provided in this ICMP is considered to result in no significant cumulative
downstream effects on the Mangaheka Catchmeéntture changes or
updates to extemal drivers and best practice will be considered in
reviews of the IT8nd any subsequent reviews of this ICMP
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1 LYUNBRdAzOUGAZ2Y
1.1 Purpose

This ICMP covers thdangahekacatchmentwhichcomprises
approximately 2,080ha of land which straddles the boundanyarhilton
City Council and Waikato District Council. Thpar catchment lies

within the City @uncil boundaryandthe majority of this area is part of
the Rotokauri Structure Plan whigidicates that much of the upper
catchment is designateidr industrid development. The lower
catchment is within the District Council boundary and comprises
predominantly agricultural land. The lower catchment also lies within the
boundaries of both the Waipa zone management plan and the Central
Waikato zone management plamplemented by Waikato Regional
Council.

This ICMP also includes reference to tiségghbouringTe Otamanusub-
catchment whiclcomprises approximately 500ha of predominantly
farmland lyingalong the southern boundary of the Mangaheka
catchmentand includes the Te Kowhai villagéhne Te Otamansiub
catchment was previously connected via a small stream channel feeding
from the upper Mangaheka catchmernithis connection is no longer
presentand an initial feasibility studyas been completedssesngthe
potential for reconnecting the catchments to divert some flow from
Mangaheka to Te Otamanui the future This option is referred to

within this ICMRand modelling work is underway to assess its feasibility.
This is being undertaken as a futwetion to this ICMP.

This ICMP and its prescribed best practicable options predominantly
focuses on managing urbanisation effects of development area under
Hamilton City Council jurisdiction, however, due to the extent of the
catchment area some best pracable options extend into Waikato
District Council territory and therefore development in this area should
recognise these options.

The purpose of this ICMP is:

a. To provide an integrated management approach based upon the
best practicable option(s) tavoid as far as practicable and
otherwise minimise the cumulative adverse effects of all
stormwater discharge activities this developing catchment.

b. Tocomply with relevant regulatory requirements including those
associated with:

il
il

=A =4 =4 =4 =

The Hamilton City Couih®istrict Plan

Thecomprehensive stormwater discharge consent
(CSDC) number 105279 issued by Environment
Waikato (now ca#ld Waikato Regional Council

Rotokauri Structure Plan (RSP)
Waikato Regional Policy Statement
Waikato Regional Plan

Vision and Strategfpr the Waikato River
Heathy Rivers Wai Ora
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c. To provide guidanéen how water, wastewater and stormwater
management in the catchment can accommodate growth in an
integrated manner and in accordance with proposed new land
uses.

d. To ensure that théevel of Servicel0S of the existing three
water networks and th&Vaikato Regional Council administered
drainage area are not compromised and to provide a platform
for considering the implementation of water sensitive devices to
reducedemand for water, minimise wastewater geneiat and
minimise need for thresvater infrastructure where appropriate.

¢KS RdzN} GA2y 2F (KAa ofthaRotokadi ( KS
Structure Plamwhich considers development over the next 30 years.
However, the ICMRill necessarily extend beyond the full development
of the Structure Plan area to allow for-gwing decision making on
management and maintenance of water, wastewater and stormwater
infrastructure, and to allow for connectivity to adjdaig land and
catchments. As discussed in Sect®§ this ICMP is to be reviewed
periodically to ensure that it remains relevarthe means of compliance
should aso draw on best practicand consider the results of any ongoing
monitoring and changes within the catchmettte ITS and any strategic
or legislative changes driving stormwater management in the Region

Development of this ICMP has been ledHamiltonCity Councilvith
content contributions fromWaikato District CouncilTheWaikato District

Councilprocess for dealing with cross boundary issues is described in the
Waikato Operative District Plan Chap17.

In accordance with Condition 30 of the CSDablel-1 shows where
each requirement is addressed within this document. The CSDC is
included in Appendix J.

GLI I YyYyAy3a K2NRIT 2y§

2 Guidance from this plan is generally to developers, internal HCC Units (City Waters, City 3 https://www.waikatodistrict.govt.nz/Documentsibrary/Files/Documents/Distriet
Transport, City Planning, Parks and Open spaces, City Development) and regulators (HCC pjan/WaikateDistrict

Planning Guidance Unit, Waikato Regional Council and Waikato District @dficeis).

Plan/Chapters/Chapterl7_LocalAuthorityCrossBoundarylssues.aspx
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Tablel-1: Comprehensivestormwater discharge ensentchecklist

In accordance with Condition 3(c) of this consent (CSDC), Catchment Management Plans whit The Mamgaheka ICMP has been deygtd to provide an
prepared to guide new stormwater diversion and discharge activities in developing catchments integrated approach to the management of stormwater
be to a standard acceptable to the Waikato Regid@alincil ad shall be submitted to the Waikato the catchment. The ICMP contains BPOs aimed to give
Regional Council for written approval in a technical certification capacity, prior to the establishr effect to Strategic Objectives identified as applicable to
of these activities. Catchment Management Plans shall determine and recommend an integrat the catchment.

catchment management appach which is based upon the Best Practicable Option to avoid as

practicable and otherwise minimise, the cumulative adverse effects of all new stormwater dive

and discharge activities in developing catchments.

As a minimum, catchment managementagms shall includehe following information:

a) Catchment maps/drawings of the catchment delineating the catchment boundary, catchmer Mapsrelevant to the catchment have been developed
topography, natural features, surface water bodies, existing drainage systems and infrastructu and are included within the ICMP document.
any) and current land uses;

b) Classification of the surface water bodies within the catchment as detailed in the Waikato ~ Provided inSection2 (catchment Descriptionkpecifically
Regional Plan; Section 2.3.2(Watercourseyand Figure2-5 : Mangaheka
waterway classification

¢) A description of the social, econongcological, amenity and cultural objectives being sought 1 The strategic objectives relevant to the catchment are

the catchment (likely to stem from a concurrent structure planning process); provided in Sectiod.7 (Strategic Objectives). A
description of the social, economic, ecological, amenity
and cultural values as relating to these objectives is
included in Sectio@.4 (Values).

d) A description of proposed urban growth, development and land use intensification within the Provided in Section®.2.3(Proposed landise) and2.2.4

catchment; (Major transportlinks)
e) A list of the key stakeholders associated with the catchment, and details of their respective ' Provided in Sectior (Consultation. This also include
on providing for new stormwater diversion and discharge activities withircdiehment; details of all other internal and external stakdtiers.

f) An assessment of the current status of the catchment and its environs, together with a desct Providedthroughout Sectior? (Catchment Description
of the geological, hydrological, ecological and existing infrastructural characteristics of the
catchment, including any existing resource asg¢horisations within the catchment;

Version4.0 ¢ January 2019 . . .
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g) An assessment of the environmental effects of all sewmwater diversion and discharge
activities on the catchment, in such detail as corresponds with the scale and significance of the
effects that these activities will have on the catchment, including but not limited to, effects on:

i) Natural features, surface water bodies and aquifers,
i) Sites of cultural and/or historical significance,

i) Public health,

iv) Flooding hazards,

V) Receiving water hydrology, including base flows and peak flows in rivers and streams a

long-term aquifer levels, Provided inthe Mangah&a ICMP Assessment of

) o i i Environmental Effects (AEE) provided\ppendixFand
vi) Receiving water sediment amdater quality, referenced inSection2 (Catchment Description

vii) Receiving water habitat, ecology and ecosystem health,
viii) Receiving water riparian vegetation,
ix) The extent and quality of open stream channels,

X) Fish passage for indigenous and trout fisheries (refer to the Waegonal Plan Water
Management Classes for applicability),

xi) Natural and amenity values,
xii) Existing infrastructure,

xiii) Existing authorised resource use activities;

h) An assessment of the cumulative environmental effects of allstenmwater diversion and Provided in the AEE providedAppendixF
discharge activities on the catchment over time;

i) In response to the environmental effects assessment information, an assessment of the avai The assessment of available management options is
management options (including Ldmpact Urban Design measures and stormwater manageme provided in Sectiod (Stormwater Management).
devices), for all new stormwater diversion and discharge activities within the catchment

j) Recommendations on an integrated catchment management approach which is based upon BPOs and the integrated management approach are

Best Practicable Option to avoid as far as practicable and othemiisenise actual and potential ~ described in Sectiora5 (Operational Objectives), Sectic

adverse effects of all new stormwater diversion and discharge activities on the catchment; 4 (Stormwater Management5 (Water and Wastewater
Managemenfand6 (ICMP Implementation

Version4.0 ¢ January 2019 . o )
@ Hamilton City Council
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k) A description of proposed education and promotion initiatives to be carried out by the Conse Initiatives and options for education related to the ICMF
Holder to support the integrated catchment management approach recommengeteb is provided in Sectiof.1 (Implementation Methods) and
Catchment ManagemerRlan. Section6.6 (Future Actions).

1) A description of key infrastructure works to be carried out by the Consent Holder to support1 Planned infrastructure works are detailed in Sectkb

integrated catchment management approagtommended by the Catchment Management Plan (existing Utilities and Network), Secti8B (Key
Operational Issues Water) and Sectiof (Key
Operational Issues Wastewater).

m) A prioritised infrastructure works schedule for implementing the integrated catchment Prioritised infrastructure works are described in Sectior
management approach recommended by the Catchment Managemant Pl 6.6 (Future Actions).

n) A list of performance measures by which the implementation of the integrated catchment ~ Performance measures are provided in Secoh
management approach recommended by the Catchment Management Plan will be gauged.  (Design Parameters) and Secti®b (Means of

Compliancg

Any approved Catchment Management Plan that needs to be updated following changes to th
integrated catchment management approach recommended by the Catchment Management F
shall be reviewed, updated and submitted to the Waikato Regional Council foo\agpn a
technical certification capacity, prior to any such changes being implemented within the associ
catchment.

Advice Note: It is recognised that Catchment Management Plans may also include information Three Wagrs Management is considered throughout th
provides for the integration ahunicipal water and wastewater services. Such information and t

integration of these services are generally encouraged by the Waikato Regional Council, parti
where they result in environmentally sustainable catchment management outcomes.

Version4.0 ¢ January 2019 . . _
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1.2 Strategic Context

Development within the catchment is influenced by central and regional
government policies, plans and resource consedtanilton City Council
policies and plans and WDC policies and plans. Most policies and rules
ultimately flow out of the Regional PoliStatement (RPS) which is given
effect through planning documents such as District Plans and Regional
Plans. The RPS also reflects iwi aspirations for the region and National
Policy Statements.

l |
=
v v
= =
v

The ICMP relies on the current best practice stormwater manmsnt in

the context of the existing strategic and legislative framework. Any
changes to these external drivers will be considered in the future reviews
of the ICMP angiamilton City Coun€&d L ¢{ (2 YIAYydlF Ay

objectives. Comprehensive Rotokauri Structure

Stormwater Discharge Plan andRotokauri &
Key planning documenteglationships for catchment management “"f:“"“mt";:‘“ aly3rLKSlk [*7atqa
planning are shown iRigurel-1.

Figurel-1: Key documentdor planning
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1.2.1 Legislation

The following legislation informs and guides the requirements for this
ICMP.

National Legislation:

1 Resource Management Agispecifically Section 15 of the Act
includes controls on the discharge of contaminants into the
environment, including from stormwater, and states that no
person may discharge any water into water or onto land unless
the discharge is expressly allowed fio a national environmental
standard, regional plan or resource consent.

1 WaikatoTainui Raupatclaims (Waikato River) Settlement Act
2010 A ceamanagement agreement was signed between
Waikato Raupatu River Trust (Waik&tainui) and Waikato
Regional Caucil. The agreement clarifies a range of factams
acknowledges Integrated Catchment Management requires

O22NRAYIGAZ2Y YR O2fftl 062N GA2Y

planning documents and implementation processes.

1 Nga Wai o Maniapoto (Waipa Rivert 2012. The overarching
purpose of the Act is to restore and maintain the quality and
integrity of the waters that flow into and form part of the Waipa
River for present and future generations and the care and
protection of the mana tuku iho o Waiwaia.

Ragional Policy:

1 WaikatoRegionalPolicy Satement (goerative) This document

provides an overview of the resource management issues of the
region, and the ways in which integrated management of the
NBIA2Y Q& yI{GdzaNFTf FyR LIKe&aAOlf

Waikato Regional PlarThe Waikato Regional Plan contains
issues, objectives, policies and rules, relating to the discharge of
stormwater into water and the discharge of stormwater onto or
into land.

The Healthy Rivel/ai Oraproposed Waikato Regionala®l
Change 1 seeks to reduce the amount of contaminants entering

Ayid2 GKS 2FA1Fd2 | yR théVislp OF G

and Strategy / Te Ture Whaimana o Te Awa o Waikato of making
the river swimmable and viable for food collection along the
entire length of the river.The proposed plan change is not
currently in place, however the ICMP needs to include provisions

0 S ivhacB efiect i IreQuitemeritshdidéned. NB a LISOU A G S
Local mlicy:

f  HamiltonGty DistrictPan-RSTAy Sa GKS gl & Ay

natural and physal resources will be managed to achieve the
purpose and principles of the RMEheProvisionsof the plan
generally set maximum levels of building coverage, minimum
permeable surface areasdwater efficiency measuredhe

g KA (

pll = (238K S NX affasiréctur® ReShnita® dzy OA f Q

Specifications (ITS), are vital tools for managing development
within the Mangahekacatchment.
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1 WaikatoDistrict Plan - Most of theMangahekacatchment in the requirements for water demand management addmilton City
Waikato district area is subject to a Strategic Agreement (2005) CounciRa ¢l aGSgl G SNJ RAAOKIF NBS O2yaSyid NB
that will see a boundary change transferring it into Hamilton City  to avoid events such as wastewater overflows.
/| 2dzy OAf Qa 2dzNAARAOGAZ2Y Ay Hnnp dzyf Saa I ANBSR RAFFSNBylhfeod ¢KAa {1l yR
is included within an Urban Expansi@alicy Area prohibiting 1.4 Regional Councit Land Dainage

urbanisation to prevent fragmentation that would hinder future o _ . _ _
urbanisation. It is expected that this would need to be informed The strategic intent of land drainage activity is set out in Waikato

by an updated ICMRVaikato District Council have commenceda WS 3A2YFt / 2dzy OAt @027 Bff¢cive farsiNtinaget Y H M

review of the district plan. is provided by maintaining a land drainage network that allows
landowners the ability to manage water table orethproperties, and
1 Waikato RiveAuthority Vision & Strategy. The Vision and that reduces surface flooding resulting from significant rainfall events.

Strategy for the Waikato River has been developed by the _ _
Waikato River Authority and lays out a set of thirteen objectives -2 Three WatersMaster Planning and Integration
aimed to prevent further degradation of the Waikato River and
improve water quality, aciated environmental conditions and
wellbeing of the river.

Three waters means the three key areas of strategic water management

(including associated infrastructure) within the Qjtgomprising water

supply, wastewater and stormwatet. KS G SN)Y W¢KNBS 4 G§SNA

1.3 Waikao Regional Counci Resource Consent is recognition that there is a strong intetion between all three types of

Compliance waters, natural water systems and land and that they need to be

managed sustainably and in an integrated way to ensure the availability

The Comprehensive Stormwater Discharge Consent (CSDC) issued and  Of services to growth areas and protection of the environment for future

administered bywaikato Regional Counéilr the urban catchments generations.

within Hamilton City authorisestormwater activities in new

developments/growth areas, where these activities accord with an

approved Construction Management Plan, where they have been

transferred to Hamilton City Council and meetuirements of any

approved ICNP. Hamilton City Coun@ila ¢ G SNJ G 1S O2yaSyid KI a

4 This was the LTP which was reviewed at the time of document drafting
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Application of BPOs must strongly consibliamilton City Coun€d &
established hierarchy for the managemeftthe three waters as
follows:

Minimise Demandwater, wastewater)C Reuse(stormwater) C
Treat & Dispose to Grountstormwater)C Treatment &Detention
(stormwater)C Reticulation(stormwater, wastewatex

Hamilton City Coundilas adopted this best practice hierarchy, based on
sustainability, cost and efficiency principles. This is reflected within the
HamiltonDistrict Plan and Infrastructureethnical Specificatior?s

The ideal stormwater management system for a developed site is one
that replicates the undeveloped scenario. A range of water sensitive
technique$ are available to minimise the impact of development and
enhance the environment.

Integration of the water supply and stormwater system is most easily
achieved by rawatertanks. Generally the existing city water source
and network will be adequate to meet future demand; however, climate
change predictions indicate that Hamilton vidécome drier for extended
periods.

It is noted that all new urban premises in the Waikato District are no
longer required to have a rain tank under tidéaikato District Council
Water Supply Bylaw. Rural properties are still required to have a tank
with a minimum size of 22,000 litres or equivalent to at least 48 hours

5 Previously referred to as Development Manual

storage, whichever is greatefhis is relevant as the majority of the
Mangaheka catchment is within the Rural Zone of the Waikato District
Plan.

It is also noted that developers with sitéocated within the catchment,
including Porter Properties Ltd (PPL) and Te Rapa Gateway Ltd (TGL),
have provided input to the development of three waters planning via
liaison withHamilton City Counciind WRC.

1.6 Additional StrategicConsiderations

Develpment within theMangahekacatchment is influenced by central
and regional government policies, plans and resource conseatsjlton
City Councipolicies and plans and/aikato District Coungiolicies and
plans.The following tableTablel1-2) provides a list of some of the key
source documents that have been reviewegpdatedduring the
development of this ICMMDuring the implerantation of the ICMP, (and
in future review for the ICMPamilton City Counailill need to consider
and take cognisance of these changes.

6 Refer to the definition itHamiltonDistrict Plan Vol 2 Appendix1.2 the Infrastructure
Technical Specificatiomnd theThree WaterdvlanagementPractice Notes for more
details
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Tablel-2: Keysourcedocuments

Document Title Date / Version

Hamilton Urban Growth Strategy April 2010
Waikato River Authority Vision & Strategy July 2011

National Policy Statement for Freshwater Management | Sept 2017
WRC Waikato Regional Policy Statement May 2016

WRC Waikato Regional Plan April 2012
Proposediaikato Regional Plan Change 1 Dec 2016

Sub Regional Three Waters Strategy Sept 2012
Hamilton City Councdperative District Plan Sept 2017
Waikato Tainui Environmental Plan Sept 2013
Hamilton City Counc@omprehensive Stormwater June 2011
Discharge Consent (#105279)

ICMP Consultation Feedback June 2018
Future ProofStrategy Planning for Growth Nov 2017

1.7 StrategicObjectives

One of the purposes of ICMPs is itamilton City Coundib define and
set objectives foits cachments Commorstrategicobjectives have
been set across all catchmentghin the Hamilton City Council
jurisdiction (referto Tablel1-3). Strategic objectives for integrated
catchment management planning have been developddrencing the
Hamilton City Couna®bjectives and Targets for Integrated Catchment
Management Plans

Table1-3: Strategicobjectives for allHamilton City CouncilCMPs

Ref | Strategic Objectives
No.

SO1 | Protect freshwater systems

Maintain, protect and enhance freshwater ecosystems and natural
drainage systems by safe guarding tie-supporting capacity,
improving water quality where degraded and protecting significant
values of wetlands and outstanding freshwater bodies.

SO2 | Protect terrestrial systems

Maintain, protect and enhance indigenous biodiversity values and
functionsfor terrestrial ecosystems and protect significant habitat o
indigenous fauna.

SO3 | Kaitiakitanga

Give effect to the relationship of tangata whenua as kaitiaki of
receiving water bodies and including the relationship of Waikato
Tainui with the Waikat®iver.

S04 | Stormwater Management

Stormwater management related to land use and development sh
encourage and enable low impact desigeduce impermeable
surfaces where possible, utilise bt treatment devices to reduce
reliance on downstream devicesnd incorporate best practicable
mitigation measures to minimise actual and potential adverse effec
on:

1 Receiving water bodies in terms of quantity and quality of
stormwater discharges,

1 Locations and communities subject to flood hazards,
Natural groumlwater levels,

1 Baseflows for freshwater systems.
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Strategic Objectives Strategic Objectives

SO5 | Wastewater Management 1 Minimise the need for new infrastructure including by
optimising the use of existing assets.

Wastewater management shall incorporate best practicable option
and be managed so that: sS08 | Catchment Specific Objectivdor Mangaheka ICMP

Tangirau wetland function and health is protectaad enhanced via:

1 Conveyed network volumes are minimised, (e.g. by demai
management and management of stormwater infiltration) I Increase in indigenous biodiversity

1 Dry weather overflows are prevented and wet weather ' Improvement of water quality.

overflows are minimised. 1 Increased menityvalues.

SO6 | Potable Water Management
Water supply is planned and providéat in a way that meets existing
and future requirements to:

1 Provide firefighting water supply (flow and pressure) by

Specific Operational Objectives have been developagivie effect to the
Strategic Objectives and these are provided in Se@&ibriThe Means of
Compliance tabl€Table6-3) identifies the provisions of the ICMP which

conforming to the Code of Practice for Fire Fighting Water give effect to the Strategic Objectivé3ngoing liaison with key

Supplies. stakeholders and directly affected landowners will be condueted
1 Meet domestic, commercial and industrial water demand. specific programmes of works, investigations and/or projects are
1 Ensure wateconsumption is managed to minimise peak ar progresed

total demand.

SO7 | Three Waters Management
Three waters networks are planned, managed and operated in an
integrated manner to:
1 Meet existing and future development requirements whilst
maintaining human and ecosystem health.
1 Meet design standards, consent conditions and regulatory
levels of service.
1 Ensure assets, technology and resources have capacity,
redundancy (n+1), knowleégand plans to prevent or cope
with unplanned events.
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2 /[ T GOKYSY U 5SaONR LI
In accordance with Condition 30 of the CSID(S, sectionprovides a

broad range of data and maps to describe the physical, cultural,
environmental, infrastructure, economic and future development
characteristic®f the hydrologicaMangahekacatchment. This section is

supported by mappingvhich is included within the document

This ICMP also considers water and wastewater network matters which
extend beyond the hydrologicMangahekacatchmentas shown in
Figure2-9.

2.1 Introduction

The overalMangahekacatchment area encompasses approximately
2,080haof flat to rolling Waikato lowlands in the area generally defined
by Onion Roa¢h north,the North Island Main TrunkaRwayand

Tasnan Roadn the east, Ngaruawahidoad in the west, and Te Kowhai
Road to the southTheMangaheka Stream is a small tributarfythe
Waipa River whicHows southeastnorthwest towards it Refer toFigure
2-1. Approximately86%of the catchment lies withiVaikato District
Counciljurisdiction, withthe upper catchment upstream of Koura Drive
within Hamilton City Coundilirisdiction.

Within Hamilton City Coundiloundaries, the catchment includes the

177ha Rotokauri Structure Plan industrial area betweenTibdRapa
bypassand theNorth Island Main Trunk railway and an employment

zone between thdypassand Burbush Road/Koura Drive. More than
120haof industrial land in this area has been developed since 2012. Farm
drains have been replaced with stormwater treatment swales and

%tegiogybasins with discharge points into tdewnstream drain
network? TheTe Rapa bypasmd connecting roads was constructed with
stormwater treatment swales discharging immdified watacourses
within the upperMangaheka catchment.

Downstream of Koura Drive within Waikato District, the Mangaheka
Stream has a rural catchment (mainly dairy farming or grazing) consisting
of modified watercourses and an extensive gully wetland (Morphum,
2018) which are discussed further in Sect®o8.2 The adjacent

catchments are Te Rapa Stream to the east (discharging into the Waikato
River), Lake Rotokauri to the south (discharging to the Waipa River), and
TeOtamanui to the west (discharging into the Waipa River).
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Te Otamanui..--

Note that catchment boundaries shown here
reflect the most up to date information. Some

boundaries are different to those shown in the

1D Modeling Report, which has not been ' 4
updated as this would require re-modelling. Re-

‘modelling will be done during detailed design of . ¢ A
proposed devices. {Sourced fromithe|LlINZ{Datal Service and|licensed|forire‘us ribution3'0/New/Zealand licence !
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b Hamilton City Council Catchment Overview .
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Figure2-1: Mangahekacatchment map
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2.2 Landuse

2.2.1 Historic and culturaldanduse

Most of the Mangaheka Stream catchment is alluvial plains of the
Waikato and Waipa Rivers which would originally have supported
indigenous forest (Cornext al. 2012). The topography and remnant
vegetation indicates that the area would historically haveuded
wetlands, particularly in lowying flood plains and valley floors where
groundwater emerges. Some of these wetlands would have included
highly organic and/or peat soils, and peat swamps are known to have
existed in the upper catchment. Similar trest all rural land in this
area, by the early to mid900s, most wetland areas would have been
drained to create farmland, and the vegetative cover changed from
predominantly alluvial secondary native vegetation to exotic pasture
(Nicholls 2002). Vegetain throughout the catchment is now dominated
by exotic pasture with shelterbelts and shade trees associated with-rural
residential and rural properties.

2.2.2 Current landuse

The Upper Mangaheka sudatchment is a pefurban area that has mix

of rural uses inaiding dairy, dry stoclkgnd cropfarming; lifestyle blocks;
andan increasing number of industriattivities. On the eastern flank of
the Upper Mangaheka sutatchment is the North Island Main Trunk
Railwayand an the western flanks the Te Rapa Bypass

The land within the wider Mangaheka Stream catchment downstream is
dominated by rural land usedpminated by agriculture witsome small
lifestyle sized lots with dwellings and livestodkangiradWaikeriMarae

is locatedat the downstream end of theatchmentin the lower part of

the Tangirau Wtland areaCurrent land zoning indicated irFigure2-2.

[ Te Rapa North Industrial Zone
Transport Coridor Zone
Future Urban Zone
WDC Zoning selection
| Rural

Urban

- o

Figure2-2: Currentland zoning
2.2.3 Proposed laneuse

Upper Mangaheka sugatchment

The proposed long term land use change is to develop the entire Upper
Mangaheka catchmeras an industrial / commercial ared general

layout ofproposedfuture land-use will be authorised through land use
and subdivision consents.

w2i21F dzNRA A&
Strategy and Implementation Plan 20With an industrial land allocation
of 85haplanned to occur b021, peaking at 90ha by 204The
proposediand-use zoning i;dicated inFigure2-3.
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7 Source: HCC 2B1RotokaurStructure Plan

Porter Properties Ltd.and Development Areas

There is approximately 64ha of industrial land in the Porter Properties
Ltd (PPLaread ¢tKS flyR A& T2ySR daw2id2] ! dzNA

¢tKS RS@St2LIVSyYyid 2F (GKS tt[ fFyR A& ad:
I 2YLINBKSYyaA@S 5S@St2LIYSy( mehtbfy¢ o ¢ KA
the land on a staged basis primarily to ensure that there are no adverse

effects on the road network ahead of the Te Rapa Bypass opening.

The Te Kowhai Road Comprehensive Development Plan provisions

NBIljdzZANE (GKS LINBLI NI GABYYRFIBSUSTRNND I
to facilitate the principles and proposals of the Rotokauri Structure Plan.

Land use and subdivision consents were granted in 2013 for full
development of thearea A centralised stormwatetreatment device
was developed in this area, FeS NNBE R 2 SIHI& .| WtRXONII S NA&

A stormwater discharge consent was granted by the Waikatgidral
Council in February 2013

Hamilton JMnvestmentCompanyLand Development Area

There is approximately 69ha of industrial land in the Hamilton JV parcels.
Thelandh & 1T 2 Yy SR & w2 { Phis laddMday be getetiged NX | £ &
dzy RSNJ | &/ 2YLINBKSYaAa@dS 5S@St2LISyid tf
staging and traffic.
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Resource consent was granted in 2010 for a 22 lot industrial subdivision
with 15 ha of developablind. This consent originally assumed that
stormwater would be diverted out of the Mangaheka Catchment to Lake
Rotokauri in accordance with the Rotokauri Structure Plan concepts. A
revised design of stormwater infrastructure has since been approved
which maintains the existing stormwater flow to the Mangaheka
CatchmentA centralised stormwatereatment device was developed in
GKAA& | NBIFX NBFBINNBRQ G2 |a Wl ws

A stormwater discharge consent was granted by the Waikato Regional
Councilin March 203.

4 Guyd.and Development Area

There is approximately 3ha of industrial landhe 4 Guys areal'he land
Ad 1T 2ySR w2021 dz2NA LYRdAGNALI f £ o
Guys car yard and a Z fuel station. A centralised stormwater
management device has been constructedhis areaand is referred to

a Wn Ddz a
up stream of the HJWetland Treatment is provided within the HIV

wetland.

A stormwater discharge consent was granted by the Waikato Regional
Council inFebruary2015.

The conditions of the discharge consents for all thawsss largely mirror
those in the CSDC

t 2 Yy RE Ormevdtek deterRiéh@lyQusd isLINE

Other industrialland within ICMParea

There is approximately 20ha of oth@mdeveloped)and within the
uppersub-catchment which is identified for industrial use. Some @f th
flyR A& 1 2ySR ohkzdodteBvesteMBide pféhe Ted A y 3
Rapa Bypass. Plan Changes will be needed to bring this land into the
urban land supply, at which time the extent of uses and development
controls can be considered in detddowever, for the purposes of this

ICMP, thé area has been included in the anticipated industrial /

commercial development area of the upper catchment and any future
development in this area will be subject to the requirements of this
document.

Industrial extensionnorth of Ruffell Road

THisknd 8 YyR2 ¥ SR OADABIY Kt €S 20OH0HIA SRR dz&8 ( NRA k
LYRdzAGONXI f %2y Sé Opdrativeiskid Rlahl G A2y dzy RSN

Fhe fard 4s ougsiplg that identified for specific industrial development
over the next 2630 year period, but development Whbe provided for
under futurelCMP revisions

Wider Mangaheka atchment

Waste and water servicing of this area is proposed via extension of
SEA&aGAYT ySisg2Nla (GKNRIAK (NS
significant development of the lower catchmenhtharea is plannetbr
the nearterm at present.

al yal KS$
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2.2.4  Major transportlinks

TheRotokauri Structure Plan indicates an existing and planned road
network in the upper catchment aress shown irFigure2-3. The
YI22NRGe 27F (KSloch® I N\l R NBg péardye a8R
developedindustrial area and its surrounds. The exisfliiggRapa bypass
section ofState Highway Is amajorarterial road passinghrough this

area along the edge of the proposed industrial alkéahould be noted

that the alignment of future roads iRigure2-3 is indicative only and will

be determined through a future designation process

2.3 Physical Environment

2.3.1 Topography

The upper catchment arda generally flatying and represents one of
the higherparts of the catchmentFrom this area the topograptsjopes
generally to the northwest towards the Waikato RivEne topography of
the catchment is indicated iRigure2-4.

The highest ground is locatedong much of the northern boundary of

the catchment with associated steeper slopes trending south and south
west. The highest point in the catchment is present in the northaost
area separating two south westeffacing gullies. These gullies drain into
the wetland area which extends from roughly the centre of the lower
catchment and extends to the north western edge where the catchment
drains to the Waipa River before it joins the Waikato River.

Legend

| D Mangaheka Catchment
€ Boundary
4 [ vamitton city councit [

Waikato District
Council

ELEVATION
10 - 20 mRL
20.5- 30 mRL
~—— 30.5-40 mRL
40,5 - 50 mRL
50.5 - 100 mRL

Figure2-4. Mangaheka catchment topography
2.3.2 Watercourses

In the upper catchment, the two main branchestloé streammeet
immediately downstream of Koura Drive. Prior to development, the
watercourses in the upper catchmeodomprised the stream headwater
catchmentsacated within the Rotokauri Structure Plan
industrial/lemployment area, which was originajpgat swamps. As a
result of development of the industrial area amé Rapa bypass
designation, theoriginal watercoursesvere replaced with planted
swales and detetion basinsThe modified watercourses are recorded to
have intermittent flowin the upper catchment and upper part of the
lower catchmenti(as indicated ifrigure2-5) which approximately
represents the upper 4km of the stream

Version4.0 ¢ January 2019
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Downstream of the industrial area affé@ Rapa bypasthe modified
watercoursesheadnorth and northwest to Koura Drive, where they
meet at the mairstreamstem. Thestreamthen flows northwest through
farmland before transitioning to a channel with perennial flow where
natural topography forms a surface drainage channel. Outside the
Hamiton City boundary, the catchment is almost entirely rural (dairy
farming), comprisingnodified watercourseswith very little riparian
vegetation.

Between Koura Drive and Horotiu Road, the waterway is comprised of a
single main stem modified stream witither modified watercourses
discharging into it from adjacent farmlani. this areale stream
develops a more defined floodplain within an increasingly entrenched
gully landform as it approachésorotiu Road. At Horotiu Road, the road
embankment and invedevels of the twin culverts dictate the
groundwater levels, flood levels, and peak flows discharging
downstream. Given that the culverts are perched at the downstream
end, it appears that the road embankment aculverts are resulting in
higher shallow goundwater levels and stream water depths than would
be expected naturally. The modified stream catchmieom Koura Drive
to Horotiu Roads entirely rural with almost no riparian vegetation.

Between Horotiu and Ngaruawahia Roads (SH39), the strearitioass
into a large willowdominated wetland in an entrenched gully network
and this extends for the remaining (approximately) 3.5km of the stream
The wetland is reported to have formed a result of thélgaruawahia

8 Boffa Miskell, June 2018Mangaheka Stream Assessment of Ecological Values to inform
Integrated Catchment Management Plan

road embankmenimpounding the streanupstream of its natural outlet
to the Waipa River. Other branches of tsieeam form arms of the gully
network at numerous confluences. The main stem flows northwest
through an extensive rural (dairy farming) gully system that becomes
increasinglydeep andwide. The gully system is fully vegetated with a
willow-dominated treeland and indigenous sedge understorey. The
outlet to the Waipa River downstream of Ngaruawahia Road is via a
short section(approximately 400mdf modified watercourse

An ecological ssessmenhas been completédvhich identifies the range
of waterway reactltlassification(Refer toFigure2-5) within the
catchment:

1 often straightened modifiedvatercourses in the upper third of
the catchment(approximately 4knin overall stream lengih

M modified watercourseavith more natural formn the middle third
of the catchmeni{approximately 3.5knmn length; and

1 Tangirau Wetlad in the lower third of the catchment
(approximately 3.5km in lengjh

The ecological assessment by Boffa Miskell included sampling of water,
sediment ancaquatic macroinvertebrates in 2012 and 2016 as indicated
in Figure2-5.
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Note that catchment boundaries shown here
reflect the most up to date information. Some

boundaries are different to those shown in the
1D Modeling Report, which has not been

updated as this would require re-modelling. Re-
modelling will be done during detailed design of
proposed devices.

-
e
i » %
KEY N
Stormwater Classification e Artificial (Swale) === Natural Stream (Wetland) Freshwater Fish @ Longfin eel @ Gambusia @®  No species recorded E Mangaheka Catchment Boundary :] 'WRC Drainage Scheme Boundaries A
- Modified Stream—Straightened w Modified Stream O Shortfineel ® Bandedkokopu O Blackmudfish [___] Artifcial Ponds ’ !
E i
§ & > £
b Hamilton City Council Waterway Classification and Ecology o=
Te kaunihera o Kirikiriroa HA M I LTO N 1
IS & CAD Services oo e = CITY' Sasimas

Figure2-5: Mangaheka waterway classification
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2.3.2.1 Erosion and Scour These reaches are classed as low to moderate and moderate energy
systems with localised erosion of the stream bed and undercutting of the
stream banks in places. The location of fencetpasclose proximity to

the bank crest is considered to have destabilised banks in various
locations leading to surface erosion and slumping, however over spraying
of bank vegetation appears to have exacerbated the problem in many

Awatercourse assessmettias been completed for the catchment

which included a walkover of the streaand assessment of erosion
susceptibility of a 5km section of the stream in the lower catchment from
the Hamilton City Coundioundary atkoura Drive, wére the stream is
channelized to downstream of Horotiu Roatthe upstream boundary

of the Tamjirau Wetland The assessment informs concept projects and cases.

management options that are required to mitigate ongoing erosion Reaches & 5 are considered to represent low energy systems and have
within part of the Mangaheka Streamwhich is managed by Waikato a low susceptibility to erosion, however it was noted that a lack of
Regional Council (WRC) drainage catchment bd2nainage catchments fencing in these areas could lead to erosion associated with stock access.

are divided into separate management zones. The uppermost part of the
Mangaheka catchment (east of RelffRoad) falls within the Central
Waikato Managementahe, with the remainder of the catchmefwest

of Rufell Road and extending down to the stream discharge into the
Waipa River), falling within the Waipa Management Zone. This means
that the industrial area in the upper Mangaheka Catchment is split across
these two management zones.

The walkover survey identified 10 reaches defined by changes in bank
morphology and landforms including roads. The assessment identified
four sections of the stream (reaches 6, 8, 9 and 10) which were
considered to have a low tmoderate susceptibility to erosion and one
section (reach 7), which was considered to have a moderate
susceptibility to erosion (as indicatedkigure2-6).

9 Morphum Environmental Ltd, March 201Mangaheka Watercourse Assessment and
Programme of Works
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Note that catchment boundaries shown here
reflect the most up to date information. Some

boundaries are different to those shown in the
1D Modeling Report, which has not been
updated as this would require re-modelling, Re-
raodeling wik ba dons ding detaled desn of
Proposod dowices.

KEY N
Erosion Susceptibility Low - Moderate Stormwater Centreline j :
— ow Moderate  [__] Mangaheka Catchment Boundary 2%
E .
£

Hamilton City Council i
b y Stream Erosion H AMILTO

Te kaunihera o Kirikiriroa
CITY Ziwes

e wheher Srec. paree.

Stream_Eroson.mid

GIS & CAD Services

Figure2-6: Mangaheka stream erosion susceptibility
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as 0.5m.

A desktop review of available information for the Mangaheka catchment
(geological maps, Beca site investigatitanabase, New Zealand _ o _ _
Geotechnical Database (NZGD) and the WRC GIS Groundwater database)catChment area, however, based on available soils information (Section

indicates that the geology for the Mangaheka catchment is broadly 2.3.4 below) the lower catchment is anticipated to comprise soils of
similar to the Rotokauri catchmemithoughit is recognised that the similar limited poordrainage capabilityith shallow groundwateand

inherent variability of the Hiuera Formation (due to the laterally thus thepotential for useof soakage for stormwater managemtsis
migrating river system) can result in variability in profile and lateral anticipated to be limited.
extent of the geology over short distances. The soil profile is expected to  t1are are a number of groundwater takes recorded on the Waikato

be comprised of sands, silts, gravels and peats of the Piako (Hinuera Regional Council website including for agricultural use and private water

Formation) and underlying Walton Sgeoups, with the latter supply in the lower catchment area. Owater take consent is recorded
outcropping and forming the low lying hills along much of the northern in the industrial area of the upper catchment for use in dust suppression.

boundary of the catchment and some isolated low lying hills in the lower Other consents in the upper catchment relate to discharge of
catchment. stormwater to the Mangaheka stream and one consent is recorded for
discharge of treatedlomestic sewag#o landfor a rest home on Te
Kowhai Road.

No geotechnical investigation repgrare available for the lower

Ground investigations have previouskdn carried out associated with
proposed development within the industrial area in the upper catchment
area. Reports for two of thedtnote the presence of peaty soils over
layers of sands, silts and clayjwever it is anticipated that the majority
of the peaty soils within the industrial argaepared so fawill have

been removed or disturbed during platforming works to date

2.3.4 Soils

The ecological assessment diot assess the different soil types within
the catchment, however, examination of the soils map on\WieC soil

Groundwater is recorded by these investigations to range from
approximately 0.7Lm below ground level during winter months with
summer groundwater levels roughlyIL5m below thisGroundwater
level monitoring in Rotokauri catchment indicates a seasonal range

10 AECOM, Augug012: Preliminary Geotechnical Assessment for Proposed Industrial Subdivision at 10329 TasmaiRoad, Rotokauri, Hamilton for Hamilton JV Investment

Subdivisiorg Ruffell Road/Te Kowhai Road for Porter Properties Ltd; and Coffey Company
Geotechnical, August 2012: Factual Investigation Report for Proposed Industrial
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map viewer websit& indicates six main soil types across the catchment
The upper catchment comprises mainly organic soils (peaty) as well as
some allophanic soilghich are a weak soil with low density structure.
These allophanic soils togetheith grey soils are also prest

surrounding the lower section of the stream within the wetland area
from the centre to the northwest edge of the catchmefhese soils
typically indicate wet conditions with limited drainadéore free-

draining ganular soils are present in the highgmround on the north
eastern side of the catchment and brown soils are recorded on the
western side

The Land Environmesiof New Zealand (LENZ) database classifies most
of the Mangaheka Stream catchment as Environment A5.3 which is
comprised of poorhdrained peat soils of low to very low fertility or
Environment A7.2 comprised of imperfectly drained soils of low fertility.
There are very small patches of Environment F6.1 which is comprised of
well drained soils of low fertility from rhyolitic tephra, aubpping

mainly at Horotiu Road and around the Onion Road ridgeline.

2.3.5 Water quality and contaminants

2.3.5.1 Qontaminated &nd

Analysif soil contamination has been carriedt as part of the
resource consent process by land owners over approximately 8@8é of
land within the Upper Mangaheka swatchment(within the Hamilton

11

https://waikatomaps.waikatoregion.govt.nz/Viewer/?map=1aa9c952a38949a68cbe3ca7a
ed48270

City Counciboundary) The testing undertaken to ddfehas not

indicated any exceedances of National Environmental Standards for the
parameters analysedNo soil analysis recordedn the lower catchment
and therefore no conclusions can be drawn as to soil quality within the
lower catchment

The presence of contamination within the catchment will be dependent
on historical and current land use, in particular, agricultural and

industrial activity. Sources of agricultural contamination can include
storage and use of pesticides, herbicides and fertilizers; fuel storage; and
waste pits. Industrial activity can generate a range of contativiea
substances, however the industrial ar@ethe upper catchment is zoned
a4 WEAIKG AYRAdZAONRFEQ gAGK GKS
reasonably limited to storage and use of chemicals and waste disposal. In
some areas surrounding Hamilton, former landfills are present, as well as
locdized filled areas formed to assist development. Such areas of fill are
typically regulated by current standards, howevameformer landfills
andfilled areas may have had limited regulation and so could potentially
contain a wide range of contaminatigeibstances. While no areas of

such fill are recorded within this catchment there is a potential for these

to be present locally.

2 ps reported irHamilton City Council, March 2015: Upper Mangaheka Draft Integrated
Catchment Management Plan
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It is expected that the change in land use from predominantly
agricultural to a higher proportion of industrial/lemploymertre land
and/or roading will change the stormwater contaminant profile. Pre
development stormwater contaminants from rural areas typically include
nutrients, sediment, turbidity, bacterial pathogens, and metals
associated with agricultural use and landidesge (e.g. aluminium, iron,
manganese, nickel, copper and zinlt)is also noted that metals can be
detected at elevated concentrations (often exceeding ANZECC
guidelines) even in the absence of urban stormwater discharges or
agricultural land uses, artlese are assumed to be entering shallow
groundwater due to mineralisation of organic matter in drained
wetland/peat soils (Boffa Miskell, 2018).

Industrialstormwater contaminants typically include gross pollutants
(including plastic and potentiallyicro plasticy sediment, petroleum
hydrocarbons, and metal®ependant on the activities taking place in
0KS AYRAzZAONRLFE | NBFX GKSNB A&
O2yidl YAYlIy(aQsr GKS STFFSOta 27
health, may be poorlynderstood.Land dainage networks and
industrialstormwater can both have elevated temperatureBhe
additional mass load of contaminants from new industrial development
will be partly offset by reduced rural contaminant mass loads through
land use conwvesion and loads removed by the wetland/swale devices.

It

a
g KA

2.3.5.2 Sediment gality

Sediment quality within the waterways was assesse8dfya Miskell in
their report issued in June 2016.

Four sediment samples taken in 2012 and one taken in 2016 were
analysed for ion, arsenic, cadmium, chromium, copper, lead, nickel and
zinc. The concentration of all metals in all samples but one was recorded
to be below the ISQGow trigger concentrations. In one sample taken in
2012 atTe Kowhai Rax, the arsenic concentration wasjualto the

ISQGELow concentrationThis in itself does not indicate an exceedance of
the guideline value and therefore overall, based on the limited sampling
conducted to, there is no evidence of metals concentrations in sediments
within the Mangahekatseam representing a significant risk to biota.

2.3.5.3 Water quality

Water quality hadad limited assessmety Boffa Miskell in theifinal
report issued iduly 2018vhich has been used to inform this section
The Mangaheka Stream has water quality and watemistry that is

very similar to other Hamilton waterways. The stream receives ongoing
ipputs pf Suspeprdeplimgnt. prbidity RLyriepis iRl 3nfgeca
BROEY (kS SYBANBYYSYd | yR KdzYl y
Turbidity

Observations at Horotiu Road indicated suspended sediment increases
rapidly after rainfall so suspended sediment spikes are likely to be
common. As is typical for rural streams within this land type, low
suspended solids concentrations do not always refiedidity,

indicating that elevated turbidity is influenced by sources other than
sediment. The observed orange staining and iron flocs are likely to be
contributing (in part) to elevated turbidity, supported by elevated iron
concentrations.
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There imo guideline value for total iron. Although not analysed, it is
expected that concentrations of manganese would be similarly elevated
and contributing to turbidity. Although there is no guideline value for
turbidity, the ANZECC Guidelines refer to researtthbanded kokopu
avoidance behaviour at turbidity of 20NTU and WRC water quality
scientists typically use turbidity of 10NTU or suspended sediment
concentration of 10g/mas the threshold above which recreational and
ecological effects occur. Turbidityas above 10NTU at all sites in 2012
which is typical of rural streams around Hamilton draining peat/organic
wetland soils.

Metals

Based on the available Mangaheka results awgilableresults from all
other Hamilton catchments, the Mangaheka metals corraions are
consideredo mirror that of otherHamilton catchments as follows:

1 Arsenic, cadmium, chromium, lead, and nickel generally below
ANZECG@uidelines.

1 Aluminium, copper, and zinc exceeding ANZECC guidelines.

1 Ironis elevated.

Based on the resulis other catchments, phosphorus can be expected
to combine with aluminium, iron, manganese, zinc, copper and other
metals forming metal phosphatescreasing turbidity, reducing nutrient
availability and limiting metal bioavailability and therefaoicty in the
water column.Concentrations of total copper and total zinc exceed
ANZECC guidelines indicating potentiabiofogical harm, but
concentrations of the bioavailable dissolved fraction are likely to be
below ANZECC thresholds.

Because there wadtle urbanstormwater being discharged into these
waterways prior to or athe time of sampling, metals aanticipatedto

be from agricultural or groundwater sources as a restiland drainage.
This is supported by the average total copper, lead,Aand
concentrationsbeing very similar to the median total concentrations of
28 samples taken at 20 rural waterwagiese to Hamilton, each with

little or no urbanstormwater dischargesilt is considered likely that
elevated metals are a normal water quglcomponentresulting from

land drainageespecially with the potential for mineralisation of organic
matter in drained peat soils (Boffa Miskell. 2018tals complexes may
have localised impacts on dissolved oxygen concentrations, especially
where irondischarges occur.

Nutrients

Elevated concentrations of nitrogen and phosphorus are ubiquitous in
waterways around Hamilton, and generally far exceed the Ministry for
the Environment water quality guidelines required to limit algal growth.
The very limitedvater sampling completed withiMangaheka
catchmentindicates lowephosphorusand nitrogenconcentrations
compared to otheHamilton catchmentsluring a similar period,
however nutrient levels are expected to fluctuate over time dependent
on agriculturaland industrial activities taking place as well as potential
seasonal influences.

With respect to algal growth, the sequestration of phosphorus into metal
phosphates and the predominance of particulate phosphorus may limit
bioavailable phosphorus to concentrations below that required for algal
growth to some extent. However, filamentoatgal growth was observed
frequently throughout thestreamreaches during site assessment but
was not observed in the modified stream reaches or wetlands.
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Filamentous algal growth was most noticeable where aquatic
macrophytes had recently been sprayed andeaches downstream of
this (Boffa Miskell, 2018)

Pathogens

Elevated faecal coliform levels are ubiquitous in waterways around
Hamilton regardless of their catchment land uses, although sirahms
tend to have lower levels than urban waterways. e Mangaheka
catchment, faecal coliforms exceed ANZECC guidelines for livestock
watering and Ministry for the Environment guidelines for human contact
at all sampling sites and the average for Mangaheka sites is close to the
median for all Hamilton streams

Water quality

Petroleum hydrocarbons and carbonaceous biochemical oxygen demand
(CBOD) were not detected. However, given the agricultural land uses, it is

likely that CBOD fluctuates in response to inputs of organic matter. A
preliminary (2011) water saphe taken in thestream atRuffell Road

adjacent to maize cropland had concentrations of CBOD at almost 5
times the guideline so it is likely that CBOD fluctuates substantially in
response to inputs of organic matter associated with crop harvesting.

Tempeaature and dissolved oxygen will experience diurnal and seasonal
fluctuations. Water temperature was cool (1@;85.7°C) at the time of
sampling, but observations indicate that summer water temperatures
will exceed thermal tolerances of aquatic fauna thgbout the upper
catchmentmodified watercoursesvhere riparian cover is limited and
water depth is shallow. The open water areas in swales and detention
basins in the industrial area are likely to experience ongoing elevated
turbidity and suspended sedimeloads.

This may result in thermal storage causirgingtemperatures during
summer and low dissolved oxygen concentrations downstream of the
discharge points.

In the modified stream channel where the stream has perennial
groundwatersourced baseflowrad riparian vegetation cover, water
temperature is likely to remain below the thermal tolerances of most fish
and aquatic macroinvertebrate species.

On balance, the water quality and water chemistry of the Mangaheka
Stream catchment is considered to be neodte to poor, but similar to
most Hamilton waterwaydt must be noted that the grab sampling
conducted in 2012 and 2016 and offers a very limited picture of the
Mangaheka Stream water quality due to the variable nature of stream
water in a catchment atray given time with a range of variable inputs.
The monitoring plan igection 8 considers this and recommends
establishing trends in water quality in orderhelpidentify any
significant changes.

2.3.5.4 Contaminantdad

The following are the key stormwater contaminants that are likely to be
generatedwithin the Mangaheka Industrial Area.

1 Suspended sediment

1 Hydrocarbons

1 Nutrients (nitrogen and phosphorus)

1 Metals withthe primary ones being zinc and copper but also
lead, cadmium, aluminium, chromium, arsenic, iron

i Bacteria

1 Biochemical oxygen demand (BOD)

I Litter
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However, a range of other contaminants could be generated depending
on the type of industry and adefities teking place and the ciot controls
in place.

Predicting likely contaminant loadings in stormwater runaifid

comparison against present conditioissuseful todetermine likely

impacts on stream water quality arassess the potential need for
particular sormwater devices to reduce specific contaminams.
contaminant load modglCLM)hasnot been developedor the

Mangaheka streardue to the uncertainty around the types and

numbers of industrial activities that will eventually occupy the planned
industrial area in the upper catchment. In the absence GLM, an
anticipated contaminant loading has been estimated using information
sourced from TP10 and Auckland Regional Council CLM (V2.0 (2010)
which is referred to by the Waikato Stormwater Management Guideline
(2018) Contaminant load data for industrial landuse has also been taken
from recent monitoring data collected for the Hatoit City Council
Comprehensive Stormwater Discharge Consent (T+T, Z04iB)

provided up to date Hamilton specific data for an existing industrial area
(Northway Street)A full table of source data is provided in the
Addendum Water Quality Report (CH2Md8, 2018).

Thiscontaminant load assessmeadn be used taletermine if the
proposed treatment devices identified within this ICMP meet the
required Means of Compliance requirements.

It should be noted that the Auckland Regional Council CLM only provides
loadings in terms of sediment, zinc copper and hydrocarbons. Whilst
these are likely to be some of the main contaminants, a range of others
are also likelyFor theMangaheka industrial arehe most applicable
contaminantlevelsare providedn Table2-1 which is from the CH2M

Beca Water Quality Addendum Report (2018)is tiblecompares a

typical contaminant load in a rural setting against measured values from
the Mangaheka Stream as reped in the Boffa Miskell 2018 report, and
predicted values following development (with planned stormwater
management provisions in place).

Table2-1: Contaminant loads and concentrations

Contaminant| Contaminant- | Contaminant- Average- Guideline-
Load-Pre- Load-Post- Concentration- | Valuey]
treatment- Treatment- (g/m3)u
(kg/ha/year)n | (kg/year]u (g/m3)n

T550 3200 4827.00 3.20u "Noned

Total- 0.015-

phosphorusg| 0.88d 39.80 0.0261 0.3ad

Total-

nitrogenyd 4,660 304.61 0.04-0.1an

Zinch 4,900 98.60 0.02bn

Coppert 0.320 8.0u 0.0024b

In Table2-1, an examination of predicted contaminant loads with the
proposed development loads is provided for both reatment and
posttreatment together with a comarison of the anticipated post
treatment contaminant concentrations against the guideline values.

The average concentration columnTiable2-2 shows that compared to
existing water quality in the Mangaheka Stream, even after treatment,
discharges of total phosphorus, total copper and total mific
potentially be higher than existinigvels It is therefore possible that the
ICMP targets of maintaining or enhancing txisting water quality
(considering metals concentrations) may not be met without additional
on-lot contaminant removal methods required.
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Table2-2 compares the predicted existing rural and post treatment
contaminant concentrations witmonitoring data collected by Boffa
Miskell (BM, 2018)

Table2-2: Comparison of rural, existingmonitored) and developed
contaminant concentrations

ContaminantH Rural- Existing-Values-{BM,- | Post-Treatment-
(gfm3)- 2018)-{monitored)- {g/mé){calculated)
(calculated
TS50 116.74 13.9-(5--31)u 3.2u
Total- 0.021u 0.42-(0.035-2.6)4
phosphorusd 0.026H
Total-nitrogena | 0.6594 2.4:(0.44—4.6)-4 0.21u
Zinco 0.013m 0.0256-(0.0012—
0.063)0 0.0650
Coppert 0.004n 0.0023+{0.0018-
0.0028)H 0.005H

Details of the methodologfor determining contaminant loading and the

anticipated performance of existing devica® provided irthe water
quality report andwater quality report addendum iAppendix C

2.4 Values
2.4.1 Aquatc, terrestrial andriparian ecology

The ecological assessment for the catchment (AppeBdtoncluded

that the Mangaheka stream has poor to moderate habitat diversity, with
diversity increasing with distance downstreaWlater quality is generally

poor but similar to other catchments in the Hamilton area.

There is a low abundance of sensitivagroinvertebrate taxa and limited

FAAK aLSOASa ARSYGATASR Ay GKS
mudfish and longfin eels were recorded in the watercourse and
therefore has ecological significance under the provisafrthe RPS.

AGNBI Y

The majority of thecatchment vegetation has been widely modified over

time with historic vegetation cover, including peat bog vegetation,

replaced with exotic pasture grasses or crops and with exotic shrubs and

trees established as shelterbelts. Indigenous plants are recbas
virtually nonexistent throughout.

In the upper catchment the watercoursgpe is modifiedtypically
straightened with intermittent flow andwhich generally provide poor
habitat for fish and aquatic macroinvertebrates. Low or no flow, high
temperatures, low dissolved oxygen, and very poor water clarity are

likely to present fish passage barriers in this section of the catchment.

From midway between Ruffell Road and Horotiu Road, the watercourse

type becomes a modified streawith a relativel/ natural channel
however, there are someeaches where historic straightening has
occurred.

In the upper and middle reaches, there is typically limited riparian

vegetation adjacent to the waterways. Although most waterways have

no canopy cover, some haeever from shelterbelt trees. Much of the

waterway is fenced at the bank crest and periodically sprayed so riparian

vegetation is very limited.

In the lower catchment, which is recorded as largely inaccessible, the

riparian vegetation consists of wetlanvegetation with a canopy and

understorey vegetation providing extensive areas of shading from the

sun.
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Macroinvertebrate assessments conducted in 2012 and 2016 indicated a
range of different macroinvertebrate communities, the stream is
characterised by bbw Macroinvertebrate Community Index which

reflects the low abundance of sensitive taxa and indicates probable
severe pollution.

A Fish survegonducted in 201% identified a total of four native species:
shortfin eel Anguilla australiy longfin eel Anguilla dieffenbachjj

banded kokopuGalaxias fasciatysand black mudfisiNeochanna
diversu3; and one exotic species (mosquitofigi)ich correlates with

the findings of surveys recorded by the NIWA Freshwater Fish Database
for this streamt is abo noted that prior to development of the
industrial land parcels in the upper catchment area in 2011/12, three
native species (mudfisti2 individuals)longfin eel2 individualsand
shortfin eel(16 individualg)were caught and translocatadhder pernit
from the upper catchmento the wetland area near Crawford Road in
the lower part of the Mangaheka catchment.

The diversity and abundance of fish species is likely to increase
substantially with distance downstream, as flows become perennial,
channel mophology is less modified, habitat diversity increases, and
riparian vegetation cover increases.

Despite the presence of perched twin culverts at Horotiu Raatithe
culvert at Ngaruawahia Roatthe presence of some nedimbing species

13 Boffa Miskell, June 2018langaheka StrearAssessment of Ecological Values to
inform Integrated Catchment Management Plan

found upstreamindicate thatthe culverts are not considered as a
significant fish passage barrier.

Riparian vegetation has been controlled by spraying over large sections
of the upper and middle reaches of the watercourse causing widespread
slumping in the lowcohesion sids. Erosion repair responses have
included deposition of rock riprap into slumped areas which has led to
further erosion. This has caused further bank collapse and diversion of
flows to adjacent banks where toe undercutting and slumping
subsequently occux.

Anecdotal evidence from landowners indicates that there has been an
increase in localised flooding events following the construction offéhe
Rapa bypasand Koura Drive which indicates the potential sensitivity of
the catchment to developmenfAs notel in Section2.3.5.1 proposed
development of he Rotokauri Structure Plan industrial and employment
areas are considered likely tacrease some dissolved contaraits in

the stream which has the potential &ffect fish diversitylt is

anticipated that additional o#hot contaminant removal will be required

to reduce the potential for impacts to agquatic ecology.
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2.4.2 Cultural value towi andarchaeologicakignificance Table2-3: Archaeological sites recorded in Archsite

SiteID  Type/Name Description Coordinates

Formal archaeological and cultural assessments of the Mangaheka ,
S14/124 | Wooden Indigenous prel769 E 1789738

catchment have not been conducted for this ICMP, however a range of

blicl ilable inf tion has b ieniachrder to identi artefact N 5825156
publicly ‘_"“’a' a (? N (?rma lon has .e.en reviewacbrder to identifyany S14/362 | Borrow pit | A single borrow pit and E 1789616
known sites of historic or culturaigsificance Maori-made soils on the N 5825408

S . . . banks of the Waipa River
A marae recorded as both Waikeri and Tangirau marae, is located in the S14/361 | Borrow pits | Eight borrow pits, and E 1789810

western part of the catchment in the vicinity of the Tangirau wetland. Maori-made soils N 5825710
This marae is also identified on the WDC Map viewer as within a Pa Zone. “g14/122 Whakapuku | The pa site is situatedW of | E 1788141

The wetland is anticipatetd be important for local fishing and cultural Pa the junction between N 5823748
practices and the Tangirau Restoration Group has been formed by local Bedford Road and the
iwi and local landowners with the objective to protect and enhance the Ngaruawahia Road,
wetland. between the road and the

river
A review of information available on Archsit@entified the sites S14/118 | Pa NW of Te Kowhai, on the | E 1787830
recordedin or immediately adjacent to the Mangaheka catchment. The east bank of Waipa River, | N 5823364
sites listed argrovided inTable2-3 and areall located on the western bisected by Bedford Road

boundary of theMangaheka Catchment beside the Waipa River.
Refer toFigure2-7 for a map of the recorded archaeological and cultural

sites within the catchment.

14 https://archsite.eaglegis.co.nz
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Note that catchment boundaries shown here
reflect the most up to date information. Some
boundaries are different to those shown i the
1D Modeling Report, which has not been
updated as this would require re-modelling. Re-
modeliing will be done during detailed design of
proposed devices.

Mangaheka

KEY
[ Mangaheka Catchment Boundary :

YN Archaeologica sites as recorded on wwwarchsit.ongng)
/) Cultural sites (as detailed via Waikato District Council District Plan map viewer) o Pikihinau (Kahikatea bush stand) as noted in Te Rapa Bypass Investigation Appendix K: Cultural investigation

Hamilton City Council i ; £
b y Archaeological and Cultural Sites HAMILTON
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Figure2-7: Archaeological ad Cultural Sites
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2.4.2.1 Mana whenua cultural values

The cultural impact assessments previously prepared by representatives
of Nga Mana Toopu O Kirikiriroa for the Rotokauri Structure Plan (Phase
1) and the Te Rapa Bypass have besewed during the development

of the ICMP. It is acknowledged that mana whenua (including
representatives of Te Ha o Te Whenua o Kirikiriroa), particularly Ngati
Maahanga, Tamainupoo and Ngati Hauaa have not concluded their final
research in this areayhich will be included in the broader Cultural

Values Assessment being prepared by mana whenua currently. While
this assessment was not available at the time of writing the ICMP, mana
whenua agreed this ICMP should draw on the cultural values expressed
in Tai Tumu Tai Pari Tai Ao (Waikato Tainui Environmental Plan) and the
previous assessments in the interim, to be replaced by the updated
cultural effects assessment when available. For the purpose of this
ICMP, the following aspects of the previous asses¥s have been
summarised as followis Table2-4.

Table2-4: Summary of cultural assessments

Topic Description Source
Historic In preeuropean times the flora and fauna of this | (RSF)
landform area was significantly different from today. The

region was renowned and fabled lhaorilegends
and waiata for its large forests and abundance of
birds and fish. The hills and ranges overlooking
Rotokauri were densely forested with matai, miro,
totara, rimu and tawa trees, by contrast the forest

15 Beca 2001: Rotokauri Structure Plan: Environmental Opportunities, Constraints and
Urban Needs Assessment (Phase 1 Report).

of the peat swamps were low lying plains of
kahikatea, titoki, rewarewa and pukatea trees, wit
maire on swamp margins.

The lakes held special spiritual and sustenance
significance, supporting kaeo (freshwater mussel)
The shells were manufactured into cutting
implements to gather harakeke (flax) to make
clothes, korowai (cloaks), whariki (mats), fishing li
and othereverydayitems. The lakes were a great
source of tuna (eels), koura (freshwater crayfish),
and native trout.

Kokowai (iron oxide/ochre) was present in swamp
and creek margins, which was dug out of the
swamps in large lumps and heated in wood fires.
The orang/red pigment was used for personal
adornment, painting houses, wooden carvings,
palisades of the pa, and the scraped bones of the
dead (to give a red colour). In addition people
commonly painted themselves or children prior to
going to sleep to ward offw@ spirits, and Chiefs
commonly smeared kokowai on the faces/bodies {
indicate a state of tapu during ceremonies.

Cultural
features and
resources

The reports reference the significance of many
natural features in the catchment, including the
lakes (Rotokauri, Rotokaeo and Waiwhakareke), ri
(swamps), Te Tongahuanui walking track, and Te
Pa (on the northern side of Lake Rotokauri within
the Waikato District boundary).
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Description

Harakeke (flax) was gathered from the swamp are
kokowai (ochre) was gagined from creeks and
swamps. Fire and buroffs were a necessity of
ancientMaorilife. It created a clearing for viewing

Other people who subsequently settled in this are
include Ngati Ngamurikaitaua, Ngati Koura, Ngati
Ruru, Ngati Hourua, Ngati Wairere, and Ngati Iran

g : Mitigation Due to the enormous deforestation of the area,
and protecting hinterland, and to encourage re and many of the surface features have been modified
generation of food sources (rauruhe and kumara), protocols destroyed. Hence mitigation for this area must be

Legends record many fresh water sg#nin the area
for drinking, cooking, spiritual and ceremonial
significance, some of which can still be seen toda

The area was renowned for its large flocks of natiy
birds which, depending on species was an importi
source of food, clothing and persahadornment,
whereas others (kaahu, karearea, ruru, peho,
koakoea) where considered deities.

The area contained many papa huarakau (traditio
forest hunting blocks), and was home to many
native tree species.

focused on commemorating the life and practices
the Maori people who lived here, rather than
preservationof particular features. Mana whenua
wish to see the planting of native berry bearing
trees to attract native birds back to this area, and
establishing pa harakeke (areas of flax) which wo
be available for harvesting and customary use.

Te Pikihinau eserve

The last remnants of a once famous stand of
kahikatea trees still survives between Te Kowhai
Road and Burbush Roabhis stand of trees was a
traditional bird hunting area and contained the

The Maori The areaaround Lake Rotokauri was the scene of . .

. - famous landmark Hinau tree called Te Pikihinau.
people of many battles between different Tainui hapu. T
the area Because of its historic significance, tangata when

The first people to occupy these lands were an
ancient, pretainui Maori tribe called Nga Iwi,
however they were driven from the Paraureroa Pa
(near Mangatawhiri) by Hanuhd Hotumauea, two
Ngati Wairere war lords. The Nga Iwi people
travelled south, eventually arriving in the Lake
Rotokauri area, and established a number of Pa (i

wish to see this particular stand of trees protected
and where possible enhancedth planting of more
native trees.

Te Maire
Te Maire refers to the name of a swamp which
makes up much of the flat dairy farmland north of

Te Kowhai Road.

TRBS

of which was on the northern lakeside).

16 Nga Mana Toopu O Kirikiriroa (July 2004) Te RgpadB8 Cultural Investigations
Report, prepared for the Te Rapa Bypass Notice of Requirement for Transit New Zealand
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Taonga tuku iho

Whilst there are some legendary records of
ancestral bodies being buried an &t urupa
(burial grounds) around the lake and Te Uhi Pa, tt
actual location of these urupa were never
documented and hence are no now known.
However it is clear that Maori traditionally buried
koiwi (human remains) virtually anywhere, without
any recod of where the bodies were buried. In thi
contexts, the descendants of the dead knew wher
the bodies were so why should they document it.
Often swampy area were favoured burial grounds
and bodies were buried there as offerings to local
deities, often @acompanied by buried artefacts,
talisman and Taonga. It is therefore highly probat
that human remains, carved artefacts or other
taonga will be uncovered, particularly in swamp
area, spring and lake margins during any future
earthworks to develop and &divide this whole
areas. Suitable protocols need to be investigated
prior to significant development in these sensitive
areas.

Te Pikihinau reserve is indicatedrilgure2-7, however a record of the
extent of Te Maire has not been fourdin assessment of Tai Tumu Tai
Pari Tai Ag Waikato Tainui Environmental Plan and the various
objectives and policies relevant to the demement of the ICMP has
been undertaken, and is included in AppenidixBroadly speaking,
engagement has been undertaken with mana whenua during the
development of this ICMP, and as indicate&attion7 (Consultation,
their feedback has been incorporated in the context setting of théRC
and the means of compliance and future actions tables.

2.4.3 Amenity, recreational and astheticvalues

The ecological assessment identified that the faecal pathogen load within
the stream is high and therefore the water is unsuitable for human
contact orlivestock consumptioBoffa Miskell 2018)0verall, the water
quality is considered to be moderate to poor and generally similar to
other waterways in the Hamilton area. Nonetheless the report suggests
that accesgo the wetland area it likely to take pda for local fishing and
other recreational useNo specific amenity, recreation or aesthetic
values have been identified associated with this catchment which could
be negatively impacted by development further upstream.

2.4.4 Economic alues

The Mangaheka stesm drains rural farmland with economic value to
landowners. Management of stream bank stability is important for
preservation of land and maintenance of land drainage capacity is vital
for pastoral productivity and for delivering thaikato Regional Council
administered Ngaruawahi@rainage Area level of service for removing
flood waters

2.5 Existing Utilities and Network
2.5.1 Water network

Given that themajority of the Mangahekaatchment is greenfield, the
existing water supply infrastruate in the WDC jurisdictiors minor and
the focus of assessments has been provision for growth and mitigating
issues related to growtm the upper catchment within thélamilton City
Counciboundary Accordingly, this section sets out a summary of
assesmients, issues and the proposed solution in terms of water supply
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infrastructure.Most of the information contained in this section is from
the Hamilton City Water Master Plan (2016).

The existing water supply system in thkangaheka upper catchment
(within the Hamilton City Coundiloundary)is described as being
serviced by Blue zone pressure (via the Water Treatment Plant)

Under the Water Master Plan Philosophy, this single Blue zone will
eventually become 3 separate supply zones called the Pukete Zone

Future demand in green field areas where little or no existing demand is
available uses the assumptions in tHamilton City Council

Infrastructure Technical Specifications for Water Supply: An average daily
demand of 260 I/person/day (0.00&lperson average instantaneous)
with a peak instantaneous flow rate of five times this amount (0.015
I/'s/person).

In general, the current storage and zoning approach for Hamilton is to
split the City into western and eastern areas, divided by the Waikato

(Brown), Newcastle Zone (Green) and the Dinsdale Zone (Orange). Refer River, for water storage and use. The master plan approach keeps the

to Figure2-8 below. The timing along with the physical capital works to
create these zones has a bearing on the rate of water demand growth
that can be serviced ithe Upper Mangaheka catchment

Figure2-8: Proposed vater network zoning

storage within the zone it services without long pipe runs and more risky
river crossings. There is currently no need in the Mangaheka catchment
for a new reservoir or an additional treaent plant on the western side

of the river within the 2061 design horizon.

Summaryof assessment ad observations

The current water infrastructure installed in the Mangaheka upper
catchment allows for the development of the industrial area

Future water supply performance in thielangahekaarea will ultimately

be determined by the creation of 2 new zones called the Newcastle and
Pukete Zones and the extension of the existing Dinsdale zone. The
commissioning of the proposed Rototuna Reservoir and 2082618 will
remove the current reliance on the Pukete Reservoir to supply the
Rototuna area at peak demand tim@hePukete reservoir will return to

its intended use, servicing the western side of the rivededicated bulk
main supply lings currentlybeing developedo service the proposed
Pukete Zone with the bulk main planned to be commissioned in 2019.
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Once the Pukete supply line is completed the Pukete zone will be closed,
resulting in significant system performance improvement.

Staged constretion is proposed for extension of existing supply lines and
trunk mains to service the new development of the Rotokauri algag
to the south west of the Mangaheka upper catchment

Stage 1- relates to any proposed development prior to the future
520mm Bulkmain supply from Pukete Reservoir to the Rotokauri area.
To facilitate growth this requires the installation of a 450mm main along
Te Wetini Drive connected temporarily to the existing 250mm on
Wairere Drive. fiis extends as a 250mm main from thedesf the 450m
and connecting to the existing 250mm on Rotokauri Road.

Stage 2 construction of the 520mm link between Pukete Reservoir and
the 450mm on Te Wetine Dr, disconniectfrom the 250mm once in
place.

Stage 3 relates to remaining availablevelopment east of SH1 to
Exelby Rd involving a 450mm bulk main across SH1 and 13km of 250mm
trunk mains west of SH1.

Figure2-9 below shows the existing and progped water supply
infrastructure, along with wastewater and reticulated stormwater,
the Mangaheka upper catchment and the northern part of Retokauri
catchment.
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KEY
@ Rotokauri Proposed Pump Station
@ Mangaheka Proposed Pump Station === Rotokauri Proposed Rising Main

== Mangaheka Proposed Trunk Main

=== Rotokauri Proposed Trunk Main

b Hamilton City Council

=== Mangaheka Proposed Rising Main = Current Wastewater Main

Note that calchment boundaries shown here
reflect the most up to date information. Some
boundaries are different to those shown in the
1D Modelling Report, which has not been
updated as this would require re-modelling. Re-
‘modelling will be done during detailed design of
proposed devices.
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Figure2-9: Threewatersinfrastructure ¢ current and proposed
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The Mangaheka catchment is currently serviced by the Bulk watermain
network in Wairere Drive and sits within the Pukete Demand Zone
(Water Master Plan 2015).

Historically due to the rural nature of much of the catchmeskisting
dwellings have rainwater tanks and/or a trickle feed system to provide
for their water needs. The City water reticulation will be progressively
extended by both developers and Counacikervice growthn the upper
catchment area

A new 24 mega litre reservoiri®w operational akKay Roadvithin the
Otamangenge catchments indicated irFigure2-9 an existing 520mm
dia trunk main along Wairere Drive will be extended along Te Wetini
Drive on the western side of thee Rapa bypass 2018with remaining
trunk main extensions within the area between Te Kowhai Road in the
north andLee Road in the south planned to take place around 2060.

This water network will improve the security of supply and match the
demand for all of the Rot@uri Structure Plan aredased on the growth
density predictions for thélamilton City Councélrea,the Mangaheka
catchment is not anticipated to have a significant increase in population,
with most development anticipated to be light industrial, hence the
water network expansion will largely service ttgure industrial land

use within theupper catclment.

Both the water and wastewater trunk networks will be developed in a
staged approach that is timed to meet growth needs by both the private
sector and theHamilton City Counailetwork programmes.

The City Wide Strategic Mar Plan identifies thaestimatedlosses from
leakages within thédamilton City Councivater supply networkare
predicted to exceed recommended levels of seryia leakfree supply)
for the Rotokauri areg2014 Detailed Water Supply Modelling Report).
There are nather issues attributed to poor LOS in the catchment.

2.5.2 Wastewater retwork

The network diagram for wastewater infrastructure in Mangaheka
catchment and immediate surrounds is providedrigure2-9.
Wastewater discharge from existing development and planned future
industrial development in the Mangaheka Catchment and Te Rapa
Northern Extension areas 1C (residential) and 1E will be serviced by the
Far Western Interceptor (FWI). &lexisting FWI is 1050mm in diameter
and extends southwest from the Wastewater Treatment Plant (in
Pukete) under the North Island Main Trunk Railway to the Te Rapa
Bypass where it tracks parallel to the road to within 400m of the Te
Wetini Drive Interchang There are several connection points at
manholes along the alignment.

There is approximately 20ha of undeveloped land within the Mangaheka
catchment. A new 150 mm pipeline flowing west to the FWI will be
requiredin futureto collect flows from thisrea.
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Northern extension 1C

There is approximately 25ha of undeveloped land within the Northern
Extension 1C (residential) Te Rapa area, which sits outside of the
Mangaheka hydrological catchment but will be serviced by #dre F
Western Interceptor

The area slopes to the north which makes the northern extremity too
low to be collected directly bgravity (based on existing topography).
The area is also too low and far away to gravitate to the eabeto
collected by a pump stin in the northern extension 1E area. As a
result, approximately half ahis area will be serviceable by gravity
network and the other half will require a lift pump station to rafkevs
up to the gravity network.

The proposed pump station may be ahbidebe eliminated through
detailed assessment based future ground levels or flatter gradients
than allowed by the ITS. An increase of approximately 1.5groimnd
level in the northern extent would be required to make gravity collection
feasible.The pation serviceable by gravity will require an approximate
225 mm diameter pipeline flowing soutb the 600 mm trunk pipeline
proposed in the Rotokauri ICMP. The downstream elevation of this is
constrained by the existing connection point to the FWI (maahol
WWKO09003) which has an invéevel of 25.64 m. The 225 mm pipeline
will also collect pumped flows from the northern half of the asewml
possibly some gravity flow from the Rotokauri catchment along the
alignment.

Northern extension 1E

The northern extasion 1E area is an area of land north of Ruffell Road
with a total subcatchment area of approximate82 hectares.

The area is bisected by the North Island Main Trunk Railway (NIMT) so a
pump station is proposed for either side of the railway. An area
approximately 5.7 hectares from the western half is anticipated be
serviceable by gravity to the existing network on Ruffell RG&is area

has been accounted for in the existing network (Seetion0 Key
Operational Issues Wastewaterbelow).

Immediately south of Old Ruffell Road there is a 7ha wastewater
catchment withan existing gravity sewer. The current proposal is to
drain this sewer to an interim pump station located 50m east of the
North Island Main Trunk Railway (NIMTR) in Ruffell Road. The pump
station will discharge via 90mm diameter rising matrichis propsed

to run for 400m along Ruffell Road to join into the existing manhole
WWJ09001 in Arthur Porter DrivEhe capacity of downstream network
receiving the pumped flows has been asseqsed 8ction0 operational
issues; wastewaterbelow).

East of NIMT

Approximately 43.6 hectares of the northern extension 1E sub

catchment is located east of the NIMTs (including the 7 hectare area that
will betemporarily pumped). This area yields a peak design flow of 18.6
L/s. The area has a central gully with a high bank level approximately 29
m and a base level of approximately 23Based on existing topography

the subcatchment will require a pump statioconstructed in the low

point of the gully with a rising main pumping back up to manhole
WWJ09001. The topography is such that a local 150 mm diameter gravity
collection network should be sufficient to convey flows to thenp

station (subject to detailedekign).
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West of NIMT

Approximately 38.4 hectares of the northern extension 1E sub
catchment, west of the NIMT is not serviceable by gravity. This area
yields a design peak flow of 16.3 L/s. The area is generally flat with an
elevation of approximately 30 nThe long and narrow sub catchment is
suitable for a single central pump station. A central pump station will
reduce pipe depths and allow the area to be serviced with one pump
station. It may be feasible to locate the pump station at the ends of the
areabut pipe depths will need to be assessed.

It may be possible to eliminate the western pump station with a gravity
network which collects all of the western flows in a central location then
flows to the pump station located on the eastern side of the rajlw

Such a design would have the following implications:

1 Eliminate the west pump station

1 Increase the design flow for the east pump station. This may also
impact the possible discharge connection points for the east
pump station.

1 Alarger rising main andaier pipe required to cross the NIMT.

1 An additional gravity crossing under the railway with trunk main
depths potentially in excess of 6m.

The feasibility of the alternative solution could be investigated further by
Hamilton City Counailr developers ooe the future network,
topography and road layout is finalised.

2.5.3 Stormwater retwork

TwoNew Zealand Transport Authority (NZTAlvertsare present in the
lower catchment areg one of theseallowing passage of the stream
under Horotiu Road and one providim tributarypassage under
Ngaruawahia Roa®nefurther culvert is present in the upper
catchment on Te Kowhai Road as well as fdaimilton City Council
culverts.Hamilton City Counadulverts are also present on Burbush
Road, Old Ruffell Road and Tasman Road. Stormwater channels are
present locally in the south eastern corner of the upper catchméwb
NZTA culverts are present under Te Rapa bypass.

There are no known issues attrited to poor LOS in the catchment
Hamilton City Counaibcoded service requests up to March 2017

indicate routine maintenance only and no ongoing issusee-igure
2-10for the existing and proposed stormwateetwork in the upper

catchment

Three existing stormwater management devices have been developed
within the existing industrial area within the upper catchment. Ehes
devices have been constructed independently by developers of the
Porter Properties Ltd, Hamilton JV Investment Company and 4 Guys
areas. The ownership of the structures will be handed over to Hamilton
City Council following completiorDutstanding remedial works have
been identified and are captured in Future Actions.
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Note that catchment boundaries shown here
reflect the most up to date information. Some
| boundaries are different to those shown in the
| 1D Modelling Report, which has not been
updated as this would require re-modelling. Re-

Porters'Pond|

Te Ogmant_{i &

-

KEY N
- Existing Storage Areas
[ Future Storage Areas A i:
Hamilton City Council Strategi ; 2
ategic Stormwater - Detail
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Figure2-10: Stormwater network¢ upper catchment
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The devicesvere inspected by CH2M Beca ohg site visits in June 2016 Probable Developmerg MPD scenario) in the catchment on peak water
and a review of the specifications and current condition of each of the levels and floww downstream, and to confirm what is required to mitigate
devices is provided in the Mangaheka Water Quality Assessment Report these effectsThe 1D model allows an assessment of flooding potential
in Appendix D At this time there were some concerns over whether of a watercourse when there is limited detailed information available.
they met themeetthe full specification requirements of a TP10 wetland The model has been based on a previous model of the klaeica
However, sibsequentsite visits and device reviewascarried out during Stream, developed by LysaghiThe modelling has taken account of the
2018 ¢efer AppendixXN) whichidentified that the devices arkkely to be existing and proposed attenuation devices in the upper catchment.

operating asanticipated and hence are appropriate. o _ _
The modelling includes Jear ARI scenarios however it focuses on the

26 Surface Water Quantity and Flooding 100year ARI event as this governs the @lksize of attenuation devices
and the design of the device outlet structures.

The planed urban development within the RotokaBtructure Plan will

change the predevelopment runoff characteristics of the catchment. A 2.6.1 Flood isk

greater volume of water will flow off the land the upper catchment

arearatheNJ G KFy &a2F1Ay3 Ayidz GKS OF G Okvediiqp iy Councy glans tounderiprepARssuryepf gagsiobthes ¢ & o
catchment which could be used to develop a detailed 2D flood model in

The estimated current impervious areéthe full catchmenis 9.7 % the future. Onceundertaken, Hamilton City Council can prograean

which includes farm tracks, hardstands, buildings and roads. Under the  update to thecurrentflood extentmodelling

OperativeDistrict Plardight industrialurbanisaton is expected to create

levelsof imperviousnessf up to 90%within the portion of the No detailed information is currently available on existing flooding within
catchment in the Rotokauri Structure Plan areEhe total the catchment. The modellinghich includes the impacts of climate
imperviousness of the total catchment wilcreaseto around14.99%". changeindicatesthat flooding extents in thestreamare anticipated to be

very similar to those seen in the existing development-§06cenario
Detailed flood modelling has nbeen conducted for this ICMP, however (Figure2-11), with the exception of increased ponding at the location of
a 1D stormwater modéthas been developed with the primary objective the proposed Device 7 and within Porters area.
of assessing the impacts of future developments (assuming Maximum

17 Values determined as part of the stormwater 1D model development 19 Lysaght Consultants Limited, November 2012: Proposed Te Rapa North Industrial

Development, Stormwater modellingdischarge consent
18 CH2M BECA, JuRe17, Mangaheka Integrated Catchment Management Plan

Stormwater 1D Modelling Report
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This similarity between pre and post development is attributed to the
design of the proposed stormwater devices, which have been sized to
attenuate predited increased stormwategpeak flows Floodextent

maps are included in the-l modelling report iAppendixB.

2.6.1.1 Mitigation measures

ThelDmodel predictghat the effect on water levels resulting from MPD
can be mitigated by using the existing and proposed attenuation basins
such that there isimited additionaldownstream flooding effect. This
mitigation also results in peak flovi®m the 100yr evenwhich are at or
below existing developmenieak flowgexcept where increases have
been deemed appropriate and acceptable).

One of the overall objectives of this modelling is to confirm that flood
levels are not raised by future development. A common mettwdd
this is to reduce peak flows in order to mitigate water level increases.

However due to the flat nature of the catchment (the upper catchment
in particular), peak flows do not directly correlate with water levels and
therefore it is the water levelthat have directly governed the device
sizing. This has meant that attenuation requirements (in terms of peak
flow reduction) are different for each of the devices due to the differing
constraints on eaclrefer to Table6-2 Design Parameters)

2.6.2 Erosion sk

As notedin Sectior2.3.2(Watercourse} downstream erosion of the
stream banks appears to be ongoing as a result of a cortidimaf

factors including stock access, over spraying and smaller flooding events
rather than being the result of larger flooding events such as those
investigated by thd.D floodmodel. The model does not address

potential erosion in the Mangaheka stream such as the potential for
destabilisation to stream banks and beds resulting from any increased
flows and runoff volumesssociated witlthe anticipated increased
impervious areas duture light industrial / commecial development-

the Hamilton City Coundbistrict Plan allows up to 90% impervious
surfaces within a development area. The model has however been used
to determine the required size of the centralised wetlands in order to
minimise peak flows and henceduce flood and erosion risk.

2.6.3 Land dainageeffects

Thelower Mangaheka catchment falls within the area administered by
Waikato Regional Council.

Potential effects of urbanisation within thgpercatchment that may
impact on rural land drainagacludecapacity issues, ponding after
rainfall for longer periods, bank instability in waterways, and increased
operation and maintenance requirementslow volumes are predicted

to increase due to urbanisation, therefore it is recommended that a
funding mecharsm is developed by Waikato regional Council and
Hamilton City Council to ensure funding of the waterways maintenance
and management is distributed equitably

Operations and maintenancand minor Capefcapital expenditurig
costsare likelyto increasewith urbanisationas a result af

1 Increased vegetation management

1 Erosion protection works to repai@xisting areas of the stream
affected by erosion

Culvert enlargement of existing structures if required

1 Channel widening and associated land take and carsation

=
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Streambank stability may be affected by increased flow velocity,
frequency, and duration. However, the proposed wetland and swale
devices are expected to attenuate peak flows.

Where it is identified that stormwater dischargedl have an effecon
aquatic habitat and water quality valubsbitat enhancement shall be
included as a mitigation measure via riparian planting and/or stream
works as appropriate. Flow conveyance beneath road cosiddrbe
required to maintain land drainage.

Ongoing access to watercourses within the WRC administered drainage

area is required and will be addressed at the detailed design stage for the

capital works, to ensure operation and maintenance activities can be
undertaken. This applies to ensuring prepd riparian planting and
fencing enables ongoing access. Review and approval of the proposed
works is required by the WRC Drainage Manager.

2.6.4 Hydraulicanalysis

2.6.4.1 CQulvert @pacity

Detailed assessment of the culvedssociatedvith Mangaheka Stream

has not leen conducted, however, an indication of each culverts capacity

to conveypredictedstreamflows during storm events is provided by the
1D modelling assessment.

Major Mangaheka Stream culverts are identified beneath the following
roads:

Arthur Porter Dnve
Te Rapa bypass
Te Kowhai Road
Koura Drive
Horotiu Road
Ngaruawahia Road

=A =4 =4 =4 =8 =4

The 1D modelling report indicates thatllvertcapacity restriction
beneathTe Rapa bypagafter the proposed Device 7); Te Kowhai Road,
Koura Drive and Ngaruawahia Road could lead to localised flooding on
their upstream side, however, litas not been assessédany of these
would lead to overtopping of the roadsexcept atthe bypasshichis
confirmed to be at an adequate level to avoid overtoppmghe 100

year event

2.6.5 Flooding duration

When assessing network capaditye modelling indicated that the
proposed mitigation devices do not result in overbank flooding with a
duration of longeithan 24 hours. This is a key requirement of Land
Drainage Board managdy WRC to avoid areas of farmland from being
affected by surface flooding for longer than 72 hours which can lead to
grass dieoff.
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2.6.6 Overland fow

Stormwater runoff that exceeds theapacity of theeticulation system is
required to be safely conveyed by overland flow paths [ Ct Qa 0

To prevent localised flooding as an area is developeth previously

identified and newly identifieth [ C he@ddto be incorporated into the
design and layout of subdivisiochs { 2YS 2F (KSas$s
identified and mapped while others manpt have been identified to

date. Overland flow paths shall be provided to convey flows in excess of
the design stormup to and including the 100 year ARI event. Roadways
will form these secondary flow paths as far as possible. However, where

necessary, overland flow paths required over private land will be
formally recognized and protected as part of the consenting an
construction processes.

Three potential overlandlow paths, during large stormbave been
identified associated with the upper catchment (refégure2-12). It is
considered thatlhe Mangaheka Stream coutatentially overflow into
the Te Otamanui catchmeiats a result of flooding around the culvert
exit beneath Koura Drive

Thisperiodic connection between the streamuld likely have
occurredmore frequentlyin the pastprior to Koura Drive being
constructed.However, mw, it isanticipatedthat floodwater would flow
up the swale on the west side of Koura Drive and overfi@stwards
into the path of Te Otamanui Stream

Anather overland flowpath from Rotokauri catchment is anticipated
likely to occur should the culvert below Exelby Road become blocked
during heavy rainfall. The blockage could lead to a backing up of the
stormwater in the Rotokauri swale culminating in overflow

h[ Ct Q&

approximately lalfway between Burbush Road atite Te Rapa bypass
The predicted flow path is visible as an established feature on satellite
imagery indicating that this has occurred in the past.

TheOLFP from the Porters Wetlanéeds to be considered during the
develgoment of that landwhen it occurs, in particuldhe depth and

extent the water would ponéfter overtopping the road
KIS 06SSy
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nl
Device 5

o3

Device 6

‘Aerial Imagery gowrced om LINZ Data Service and fcensed under CC BY 30 NZ

"MANGAHEKA FLOOD EXTENT ORINFORMATION OHit Y
MPD 100 YEAR ARI CLIMATE CHANGE
WITH PROPOSED MITIGATION

Figure2-11: Predicted 100 year ARI event floodimxtent within the Mangaheka catchment
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D Mangaheka Catchment D Hamilton City Council - Existing Storage Areas
D Te Otomanui Catchment D Future Storage Areas

b Hamilton City Council
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Overland Flow Paths

Note that catchment boundaries shown here
reflect the most up to date information. Some
boundaries are different to those shown in the
1D Modelling Report, which has not been
updated as this would require re-modelling. Re-
‘modeliing will be done during detailed design of

proposed devices.

HAMILTS:)I

=y

GIS & CAD Services ...

_Overiand_Fiow_Paths mxd

Figure2-12: Overland flow paths into and out of Mangaheka catchment
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3 Laalds6B ho2SOuA@BSa

This section discusses outcomes and issuetified through the

technical assessments undertaken for this ICMP, and compares existing
and proposed infrastructure to the Strategic Catchment Objectives
detailed in Sectiod.7. Specific consideration of relevant requirements of
the Hamilton District PlatHDP)ynd the Rotokauri Structure PIZRSP)
which applies to part of the upper catchment.

The following represnts a brief summary of the key findings of the
technical assessmenis terms of issues to be considerddr which the
detailed reports are provided in the appendices to this ICMP.

To put the findings of the technical assessments in context, the key
isstes associated witthe Mangaheka Catchmeand its development
are:

1 FloodControl- Increases in flows, stormwater discharge volumes
and stormwater drainage pathways could potentially lead to
increased flooding

1 Stream ErosiofWatercourse Management Increases in
stormwater volumes could potentially lead to erosion downstream

T Water Quality and Contamination RemovglChanges in landuse
from rural to commercial / light industrial area is anticipated to lead
to increased/changes in contaminant loadstormwater with
potential knockon effects for aquatic habitats and species

3.1 Background Context

A number of studies have been completed previously within the
Mangaheka catchment relating fwroposeddevelopment together with
periodic monitorng such agcdogical and environmental indicators in
the Mangaheka streanAvailable reports and data have been reviewed
to assist in building a picture of current environmental and
developmental conditions in the catchment. In addition, R8P
provides information orpart of the upper catchmentnd details
development zones and intended growth of the area and surrounds.
The main documents used to inform this section are listed below:

1 Morphum Environmental Ltd, May 2017: Mangaheka
Watercourse Assessment afdogramme of Works

1 Boffa Miskell, July 2018: Mangaheka Stream Assessment of
Ecological Values to inform an Integrated Catchment
Management Plan

M Beca 2001: Rotokauri Structure Plan: Environmental
Opportunities, Constraints and Urban Needs Assessment (Phase
1 Report)CH2M Beca, May 2017a: Te Otamanui Fatal Flaw
Assessment

1 CH2M Beca, June 2017b: Mangaheka Integrated Catchment
Management Plar Stormwater 1D Modelling Report

i CH2M Beca, February 2018a: Mangaheka Water Quality
Assessment

1 CH2M Beca, July 2018b: Mmheka ICMP Addendum to Water
Quality Report

1 Porters Group Limited and Hamilton Joint Venture Limited,
March 2015: Upper Mangaheka Draft Integrated Catchment
Management Plan
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1 Nga Mana Toopu O Kirikirirpduly 2004: Te Rapa Bypass
Investigation Cultural Investigations Report
1 Beca, April 2018, Desktop Hydrogeological Assessment

Thesubsequent focus of the ICMP has been on the requirements needed
to limit impacts from changes in stormwater composition and flows
associated with development in the per catchmentThis is considered
further in the Assessment of Environmental Effects (AppeRpihich

has also informed this section.

3.1.1 ICMP evelopment

Based on information known about the catchment, issues have been
identified that require management wter this ICMP.

OperationalObjectives will address the specified issues and aliigim
Strategic @jectives of this planThe strategic and operational objectives
will be continually reviewed via ongoing consultation with key
stakeholders and land ownets ensure they remain relevant.

In some cases there may be a conflict between developmental yield
targets and environmental requirements. There is a clear expectation
that in meeting development targets permitted by the District Plan, the
receiving envirament will not be further compromised. Further, given
the ecological significance of the catchment as a habitat for threatened
native aquaticspecies, preference must be given to those methods that
enhance water quality and habitat values.

20 Morphum Environmental Ltd, March 2017: Mangaheka Watercourse Assessment and
Programme ofVorks

3.2 Key Operationalssues- Stormwater

Urban development within thélamilton City Coungglortion of the
catchment will increase the amount of impervious surfaces such as roofs
and roadways and can lead to increased runoff, increased flow velocities
in streams extendedduration of peak flowsnd potentially

destabilisation of the stream banks. The following identified operational
issues have the potential to impact on the watgrmwater ismanaged

and dealt with within this catchment. These are:

(a) Limited stormwater capaity of Mangaheka streamand erosion risk

In the upper catchmentand the upper part of the lower catchmenihe
modified stream channelare typicallysmall and have steep banks which
are already susceptible to erosias identified in the watercourse
asessmentC. It is anticipated that any increases in stream flow volumes
will lead to an increase in erosion of these barksack of riparian
vegetation on the stream banks all parts of the catchment other than
the wetlandwill also potentially exacerbaterosion of the banks via
overland flow and soil saturation in these areas.

Mitigation works will be required along the stream to reduce the
potential for erosion, particularly in consideration of the proposed
development upstream and associated fututersmwater flow volumes.
Minimum mitigation works include a fenced 3m bufteith selective
planting to improvebank stability and bank toe protection (s&éable

6-4: Future ations). Need to ensure ongoing access to watercourses is
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retained for operations and maintenance and approval of WRC Drainage

Manager of any proposed works within WRC administered drainage area.

(b) Flood risk

Continued urbanization of the industrial area in the upper catchnent
anticipated to significantly increase annual flow volume discharging from
this area (due to impervious roofs, roads and pavement areas), as a
result of the developable areaeing up to 90% impervious as per the
Hamilton City Council District Plarhe 1D modelling indicates that with
the stormwater management devices in place, peak flows will not be
significantly different than the prdevelopment conditions, with drain
down times within appropriate timeframes (CH2M Beca, 201Thg

effects of flooding following developmeiganticipated to be less than
minor. The size of the proposedtenuationdevices has been based on
the 1D modelling results and thiskiey to minimizinghanges to
subsequent storm flowdownstream.The effect onstorm flowsfrom the
anticipatedchange irland useis considered to be mitigated by the
combinationof on lot water detentionrmeasures anattenuation

devices While the Hamilton City CouncilsBict Plan allows up to a
maximum of 90% impermeable areas, developers will be encouraged to
reduce impermeable areas, providing soakage opportunitidgere
possiblejn order to further reduce peak flows arstipplement

baseflows during dry periods ampérticularly during times when the

farm drainage channels typically drg.u

The 1D flood model indicates thana more than minor change in flood
risk is anticipated under MPD compared to existing development levels.
Runoff, ponding, overland flow andfiitration in agricultural areas in the
remainder of the catchment is unlikely to change significantly as long as
there is no significant change in land usehis area

(c) Soakage capacity

Peaty soils are recorded to be present over much of the upghment
area, however, due to existing and planned development of the
industrial area it is expected that much of the peat sodsth of theTe
Rapa bypaswill have been, or are planned to be, removed prior to
establishment of appropriate building platins.Peat soils are

anticipated to remain in the area of the upper catchment to the south of
the bypass

Overall, the soils in the catchment are recorded to beadr drainage
capacity hence soakage will generally be limited. However, where peat
soilsare still present these are anticipated to help provide some
contribution to base flow itthe modified watercourseand the
Mangaheka StreamWell drained soils from rhyolitic tephra are recorded
to outcrop locally and so it is considered that some soakage
opportunitiesare likely tobe available in the upper catchment.
Geotechnical investigation, includiagsessment afroundvater
conditionswill be required to assess soil drainage characteristics D
developmentto confirm opportunities for soakagas well as to inform
wetland/attenuation ponddesign

(d) Ecological values

The catchment has a predominantly rural land use with little or no native
vegetation remaining therefore the ecological values of the catchment
are moderate in line with the surrounding similar catchments in the
Hamilton area. The Mangaheka stream catchirisriconsidered tde

on-par with other Hamilton waterways with moderate to poor water
quality, peatinfluenced groundwater baseflows and a low
macroinvertebrate community indexNonetheless it is recorded to
providehabitat for three native fish speaelongfin eel, shortfin eel and
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banded kokopu and potential habitat within parts of the stream for
threatened black mudfisht is also noted that the giant kokopu is
present within the adjacent Rotokauri Catchment.

The chemical composition of the streamaters are already recorded to
contain nutrients, metals and faecal pathogefmke contaminant load

used in the addendum water quality report (CH2M Beca, 2018b) included
recent monitoring data collected for thegamilton City Council
Comprehensive Stormwat®ischarge Consent (T+T, 2017) which
provided up to date Hamilton specific data for an existing industrial area.
ly Fylrfteara 2F GKS g (S Nbdpdedt A (@&
urban waterways, shows that although total contaminant loads may
increa® following urbanisation, contaminant concentrations can be
expected to remain similar to prédevelopment due to the release of

metal loads from historic wetland areas into groundwater. This is
supported by the average total copper, lead, and zinc coneéntrs

being very similar to the median total concentrations of 28 samples
taken at 20 rural waterways close to Hamilton, each with little or no
urban stormwater discharges (Boffa Miskell, 2018).

The expected water quality of the industrial stormwateratiiarges is

likely to be improved for nutrients and sediment, maintained for zinc,
and slightly degraded for copper but within the tolerances of the aquatic
species present (Boffa Miskell, 2018). This view on the contaminant load
generally aligns with thdrfdings of the water quality addendum report.

Maintaining the planned and existing wetlands within the catchment is
considered appropriate to reduce the vulnerability of the catchment to
detrimental effectsTo avoid potential thermal pollution, stormwater
treatment devices must avoid open watareasand achieve

wetland/riparian plant cover >80% to maintain cool downstream
temperatures (Boffa Miskell, 2018).

(e) Sediment

Sediment arising from earthworlkesd corstructioncan have detrimental
ST¥FSOGa o0& avY2iKSNAy3dI GKS &adNBIFYQa
development provides appropriate local treatment to minimise any

potential effects of sedimerfrom earthworks activities and subsequent
construction ativities on stormwater runoff and discharges to the

girpam Al agitiegudl pagd toepyig deayaten gt sediment and

erosion control measures are itgge. Effective monitoring and

enforcement of this is requirely the relevant bodies

As noted irSection2.3.5.3 the species currently present in the stream

are considered to be pollution tolerant. While the water quality for the
stream is anticipated to impwe overall, Boffa Miskell (2018) note that
enhancement of habitat is an important factor in species protection and

in the case of the Mangaheka Stream, is likely to have a greater influence
than water quality alone.

(f) Risks to public health and safety

While waterways are viewed as both a stormwater asset as well as an
amenity feature to the community, some stormwater assets are
inherently risky to public safety. The public can access lined channels,
deep ponds, inlets and outlets, and on occasions ménhds can lift. It

is important that the stormwater network, especially in urban/future
urban environments, is provided in a manner that minimizes the risk to
the public health and safety, and adequate consideration is given to the
design of such featuse Large areas of standing water associated with
detention devices that are not shallow wetlands can also be a hazard.
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The hecalpathogen load is recorded to be high in the stream (as per
other catchments in the Hamilton area) and hence thigrentlyposes a
riskto both the public and livestock.

Considering the proposed wetlands and the transition of land use in the
upper catchment from agricultural to light industrial / commercial,
discharges from the upper catchment are anticipated to be improved for
nutrients and sediment, and maintained or slightly degraded for metals
(Boffa Miskell, 2018) compared to the existing conditions. The potential
for bioaccumulation of metals within aquatic plants and fish within the
stream which may then be used as a famdirce may remain a potential
risk to human health. It is noted in the Boffa Miskell 2018 report, that
metals concentrations recorded in the stream currently already exceed
ANZECC thresholds for dissolved zinc and copper, however, the report
also stateshat the toxicity of metals is likely to be limited by formation
of mineral complexes with phosphorus and organic material, meaning
the bioavailable dissolved form of metals in the water column is likely to
be low.

(g) Maintenance of proposed devices

In order b maintain the flood capacity; Operations and Maintenance
Plans for devices shall recognise the flat gradient of the upper catchment
outlets and ensure downstream restrictions are identified and removed
on an ongoing basis. This will maintain hydraulipaeity and control

water depth to allow plant growth in the upstream devices.

This issue was highlighted in an assessment which took place in May
2018, where the drain between Waikato expressway and Koura Drive
had sections that were choked with weedsdamad stream bed high
points which required rerofiling.

The nature and frequency of routine maintenance needs to be factored
into device selection in conjunction with access and traffic management
requirements. An issue for on lot devideghe ownerkip and

maintenance responsibility (including stormwater collection fouse).

The effect of maintenance, plant control, or lack thereof, on the receiving
network, environment or public health must be considered where on lot
devices are proposed.

Ongong access to watercourses within the WRC administered drainage
area is required and will be addressed at the detailed design stage for the
capital works, to ensure operation and maintenance activities can be
undertaken. This applies to ensuring proposipdrian planting and

fencing enables ongoing access. Review and approval of the proposed
works is required by the WRC Drainage Manager.

(h) Economic constraints

The stormwater disposal network needs to be provided in a cost
effective manner to Council by makj use of natural land features and
existing disposal systems. Land developers must provide an efficient
stormwater management asset. It is expected the future wetlands will
have economies of scale. Collaboration with other developments should
be investigéed and implemented if feasible.

() Land drainage area requirements

The stormwater infrastructure proposed for development must take into
account and mitigate potential impacts adownstreamrural land and
landowners. Potential impacts identified in thi¢aikato Regional Council
Technical Repon Managing Landuse Changelude
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Capacity issues.

Areas ponding for longer than 3 days

Bank and channel instability

Increased inspection and maintenance requirements.

howhPE

The required Level of Serviseto remove ponding from a storm with a
10% probability of occurring in grone year (the 10% Annual Exdaace

t NBEOlFOoAfAGE 0! 9t 0 SGASyd 2N Wwmn
of service will need to be maintained post development using pregos
mitigation measures and as shown within the network capacity model.
The 1D modelling conducted to inform this ICMP determines that drain
down times (following MPD and mitigation) will meet the required level
of service. In the area of Horotiu Rd, fomexple, drain down times are
reported as 11 hours and 5.5 hours for a 100 year and 10 year event
respectively. This indicates that grass die back will be avoided.

g S

3.3
(a) Water capacity

Key Operational IssuesWater

The main area for development will be in the @pgatchment and
predominantly in the industrial area. There are currently water mains
installed in the industrial area ready for connection by developments. It
is expected that water capacity will be sufficient for development of the
upper catchment. Thdevelopmentof wet industries in the industrial
area is not expected and has not been considexethis stage The
presence of wet industries would potentially haveiampact on the

water capacity. Water strategic infrastructure solutions have been
identified and will be implemented by 2025.

(b) Water allocation and pressure

While achieving thd_evel of Service for the water network is not likely to
be a problem, water conservation, neavenue water and demand
management measures will always need to be considered and
implemented in order to be resilient and cost effectiey Operational
Issues; WastewaterExisting serviced areas have been assessed for their

corpligngeamiyiig bTS gndl shitaRilipy fofl gorvgyigg fws Fomether ¢ K A &

sub catchments (based on currddamilton City CoundBIS asset data).
Collection and distribution networks shouldmerally emulate the
existing city network in order to maximise commonality and efficient
maintenance (i.e. conventional gravity sewers).

3.4 Key Operational IssuesWastewater

Existing serviced areas have been assessed for their compliance with the
ITS andutability for conveying flows from other sub catchments (based
on current Hamilton City Council GIS asset datallection and

distribution networks should generally emulate the existing city network
in order to maximise commonality and efficient maingace (i.e.
conventional gravity sewers).

(&) Mangaheka existing network 1 (Arthur Porter Drive & Chalmers
Road)

This area has three lengths of 150 mm diameter gravity pipeline flowing
south to the FWI. The three branches were assessed based on the
average grade and thesbuilt drawing for the sukdivision Overall, it is
concluded the pipe capacity is sufficient Bubcatchment area,
althoughthe pipe grade is flatter than ITS standard of 0.55% ford&0
diameter pipes0.33% for 225 mm diameter pipe&ECOM2017).
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(b) Mangaheka existing network 2 (south of the FWI)

This area has a central gravity pipeline 150 amd 225 mm in diameter.
The pipeline flows north to the FWI. This gravity pipeline has been
assessed as two lengths based on the average grade and the GIS pipe
diameter. Pipe capacity is sufficiembwever ppe grade is flatter than ITS
standard of 0.55%0of 150mm diameter pipeAECOM 2017 he

network constructed in this area appears to have sufficient capacity and
depth for future development. The upstream reaches of the trunk main
are however flatter than the ITS standard.

(c) Mangaheka existing network 8orth of FWI)

This area has a central gravity pipeline 300 mm and 375 mm in diameter.
The pipeline flows south from Ruffell Road to the FWI. This gravity
pipeline has been assessed as two lengths based on the average grade
and the GIS pipe diameter. Thpstream end of the 375mm pipeline is
assumed to be the intended future connection point for pumped flows
from the northern extension 1E stdatchment. The upstream end of the

1 5.7 hectares of gravity network from the northern extension 1E
west of the railway.
1 35.1 hectares of local gravity flows from Existing Area 3.

The network constructed in this area appetodave sufficient capacity
and depth for future development. The upstream reaches of the trunk
main are however flatter than the ITS standard.

(d) Pump gations

Due to the existing low lying terrain 3 indicative pump stations design
parameters and locationsave been assessed, together with emergency
storage(AECOM017) These are provided in more detailAppendixK.

(e) Wastewater @nclusion

The majority of the Mangaheka catchment already has gravity trunk
network installed or planned. Existing serviced afease been assessed
for their compliance with the ITS and suitability for conveying flows from
other sub catchments. Preliminary pipe sizes and strategic network
layouts have been identified for the areas where no existing network is

300 mm pipe could also be used as the connection point so has also been installed or plannedThe key findings of the assessment are as follows:

assessedbr capacity to take pumped flows.

An additional 5.7 hectares of the southern end of the northern extension
E1 zone may be able to be serviced by gravity network to this main based
on existing topographyRipes have sufficient capacity and grade to

receive pumped flows from the Northern Extension 1E and the local
gravity network

The estimated catchment areas used for the assessment total 79.5
hectares from the following areas:

1 43.6hectares pumped from the northern extension 1E east of
the railway.

1 38.4 hectares pumped from the northern extension 1E west of
the railway.

1 Existing network generally has sufficient capacity for future flows
with most pipes meeting or coming close to having capacity for
ITS flows. There are however instances where there the ITS
minimum gradiets are not observed anchay require
operational cleaning

1 A pump station will be required for the low lying areas of the
northern extension 1C subcatchment. The remainder of this area
can be served by gravity connection to the 600 mm trunk
identified in he Rotokauri ICMP.

Version4.0 ¢ January 2019

~4 Hamilton Cit

Te kaunihera o Kirikiriroa



MangahekalCMP:Catchmentssues and Objectives Part 3| Pageb9

1 Two pump stations will be required for the northern extension
1E subcatchment. It may be possible to remove the western of
these two pump station# a gravity connection can be achieved
to the east with a new pipeline under the radw.

1 A temporary pump station is proposed to for an existing 7
hectare area of development south of Old Ruffell Road. The
rising main will need to be constructed under the railway with a
carrier pipe to meet the Kiwirail standards. Design of the carrier
pipe should consider the rising main sizing for a fully developed
situation.
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3.5 Operational Objectives

Operational catchment objectives are designed to more specifically address the issues described above irBseitanOperationdlssues
Stormwatel), 3.3 (Key Operational Issue®Vater) andO(Key Operational IssuesWastewate) and align with strategic objectives of this plan (Secfiof.
These objectives form the ratioregfor the design parameters and means of compliatecensure issues identified in the ICMP are addressed.

Table3-1: Operational objectives foMangahekacatchment

Operational Objective 1:

Maintain or EnhanceMangaheka StreanWater Quality

a. Contaminants derived from urban or road stormwater are managed through appropriately designed treatment devices, !
any increase in mag®ntaminant loads and concentrations in the receiving environment following development, are
minimised as much as practicable. For general guidance purposes the following guidelines (or updates thereof) are refe

i. For instream water quality and compaon with baseline contaminant concentrations: ANZECC, 90D dza ( NJ-
bS¢ %SIHtlyR DdZARStAYySa F2NJ CNBakK FyR alNAYyS 2F3dSN v
ii. Forinstream sediment quality and comparison with baseline contaminant concentrations: ANZECE4200dra i NJ
andNs g %Sl flFyR DdZARStAyS&a F2NJ CNBaK yR alNAYyS 2 (GSNJ
iii. For treatment device design and performance efficienditamilton City Coundil'S

b. Primary stormwater treatment devices musthieve at least 75% sedimteremoval on an average losigrm basis Devices
servicing roading should be suitable for the removal of hydrocarbons and heavy metals.
c. To avoid increases in temperature in downstream receiving waterways, open water areas must be avoided in tréaticest
and wetland vegetation cover must exceed 80% of the device surface area.
d. Where it is shown that a single device will not address receiving environment sensitivities, that a treatment train approa
should be adopted and to minimise temperature effe and maximise contaminant removal.
e. Construction generated sedimefdarthworks and building phasshall be controlled to meetVaikato Regional Council
standards and shall comply with relevant city bylaws and District Plan requirements.
This objectivaddresses issues d) ecological quality and e) sedim&wgctior8.2, and aligns with strategicatchmentobjective 6
(refer to Section..7).
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Operational Objective 2: Minimise Alterations to the Natural Flow Regime

a. The erosion and scour of the bed and bankthefMangaheka stream and other catchmewaterwaysis notincreased
following proposed developmenwvithin Hamilton City Coundidoundary. Where it is identified that stormwater discharges w
have an effect on aquatic habitat and water quality values, théditional mitigation measures wile required (e.g. oihot
treatment / detention)

b. Where stormwater discharge tihe Mangaheka streameeds to occur, extended detention shall be providgtthe proposed
stormwater management structuréa accordance withTSto control flow velocities anérosionand that the volume control
criteria is achieved (as a minimum that the initial abstraction volume is retained, refer to the Waikato Stormwater Mantag
Guideline for further details).

c. Energy dissipation and erosion protection measures are pealvat all discharge locations, and preference is given to greer
engineering solutions over hard engineering solutions based on rock and concrete.

d. Stream flooding in a land drainage area shall be managed to the extent that the ponding from a storm @#thpacbability of

\\\\\\ - A

200dzNNAY 3 Ay Ftye 2yS @SINIOGKS mmx: !'yydadt 9EOSSRIYO
three daysand there is less than minor change from current level of service that is achieveddrethage area.

This objective addresses issuest@ymwatercapacity and erosion, and aligns with strategatchmentobjectives4 and 10(refer to
Sectionl.7).

Operational Objective 3: Utilise Water Sensitive Practices

a. Whereon-lot and soil conditions allow, stormwater shall be discharged directly to ground via soakage. This will minimise
increases in discharge volume, help to recharge groundwater, maint&arstbase flows, and mimic the natural water cycle

b. ¢KS dzaS 2F Wol 1SN aSyardAaAdsS LN OGAOSaQ akKlft 0SS AyO2N
c. Atreatment train approach shall be adoptéd reduce contaminant loads as far as practical

This objective addresses issustaymwatercapacity and erosion, ¢) soakage capacity, h) economic constraints and i) land
drainage requirements, and aligns with strategatchmentobjectives2, 7, and 10(refer to Sectioni.?).

Operational Objective 4: Promote Riparian Margin Enhancement and-Regetation

a. Riparian plantings recommended tde undertaken to mitigate effects of urbanisation in potentiaifiected areas.
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Operational Objective Description

b. Stock fencings recommended tdoe erected along stream banks to reduce bank erosion as well as help reduce suspende
solids and pathogens in the water column.

c. Works using natural solutions or green engineering which will enhance habitat and maintain natural stream processes i
sediment environment are preferred over hard engineering solutions using rock and concrete.

d. Access to watercourses shall be mained to enable future operation and maintenance activities to be undertaken.
This objective addresses issue d) ecological quality, and aligns with sticgdimentobjectives 12 and5 (refer to Sectiod.7).

Operational Objective 5: Have Due Regard for Economic Affordability and Safety

a. Proposed stormwater management systems are @fitient during long term operation and maintenance.
b. Stormwater and wastewater management systems are designed for public safety.

c. Where it is shown that a single device will not address flood risk or receiving environment sensitivities, that a treeiment
approach, incorporating an approved at sourceidewpstream of a centralised public device, shall be adopted./ Q a
preference is for the bulk of etource devices to be in the plibdomain where possible, to ensure longevity of devices and
appropriate operation and maintenance is undertaken into thire.

This objective addresses issue g) maintenance of devices and h) economic constraints, and aligns witlcatrategittobjectives
1, 4, 8,9 and 10 (refer to Sectibr).

Operational Objective 6: Protect Cultural Values

a. Riparian planting shall be encouraged by Hamilton City Council throughout the catchment in conjunction with develog.
landowners, local iwi and other interestgrrties.Planting shall include an appropriate mix of native-soarced plant
species.

This objective addresses issue d) ecological quality €) sediment and f) public health and safety, and aligns witbatirhtegitt
objectives 1, 23 and5 (refer to Section.?).

Operational Objective 7: Maintain or Improve Flood Protection Level of Service

a. Where existing flooding is known, or potential flooding is predicted, peak flow managengsnésallyrequired with
reduction to70% of predevelopment flow for the 100 year ARI storm event.
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Operational Objective Description

b. Overland flow paths shall be provided for all stormwater disgkarin accordance witHamilton City Councétandards.
Wherever possible, the use of private property for overland flow paths shall be avoided.

c. Sufficient freeboard protection, in accordance witlamilton City Councétandards, shall be provided to buitg floor levels.

This objective addresses issuestajmwatercapacity and erosion b) flood risk, f) public health and safety i) land drainage
requirements, and aligns with strategiatchmentobjectives 1 and4, (efer to Sectiorl.?).

Operational Objective 8: Minimise water consumption and wastewater discharge
a. That rainwater reuse tanks are installed and plumbed into Rpotable water systems olot.
b. That water efficient fittings are incorporated intusinessesind promote sustainable water use practices.
c. That the size of infrastructure is minimised by promoting sustainable water use.
d. That future infrastructure upgrades are avoided or minimised leyiiflying and managing inefficiencies such as leakage, ini

& infiltration and unauthorised use.

This objective addresses issues h) economic constraints, j) water capacity, k) water allocation and pressuastamdter
network and aligns with stra&giccatchmentobjectives 7, 8, andli(refer to Sectior..7).

Operational Objective 9: Integrated water management

a. Plan and implement three waters networks on a catchment wide basis to minimise the number of public stormwater tree
deviceswastewater pump stations and storage devices.

b. Where it is shown that a single device will not address receiving environment sensitivities, that a treatment train approa
incorporating an approved at source device upstream of a centralised public delvédebe adopted and include minimisatior
of temperature effects, metals, metalloids and PAHs. Construction generated sediaethiworks and building phasehall
be controlledvia appropriate settlement ponds eto Waikato Regional Counsilandards ad relevant city bylawg. w/ Qa
preference is for the bulk of egource devices to be in the public domain where possible, to ensure longevity of devices a
appropriate operation and maintenance is undertaken into the future.

This objective addresses issuest@ymwatercapacity and erosion, g) maintenance of devices and h) economic constraints qua
and aligns with strategicatchmentobjectives 7, 8, 9 andli(refer to Sectiorl.7).
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4 { L,l 2 NY 4 | L,l S NJ al Y‘ = é Y é V ﬁeduce effective impervious cowvefrdevelopments below 90%

This section identifies options that will meet operational objectives and
cover the nature of the discharges arising from developmettién
Hamilton City Coundilangahekacatchment. Consistency witHamilton
CityCouncba aG2NX gl GSNIJ YIylI3ASYSyli
Management Plan (SWMP) is required. Options not considered to be
viable are not included in the evaluation. Examplegcivimake an

option viable include the following:

1 Technical feasibility

1 Ability to meet relevant legislative requirements

T Consistent with the principles of the Waikato Tainui
Environmental Plan

1 Aligned with the catchment specific objectives outlinedhis
document

1 Must have better environmental, social or cultural consequences
than doing nothing

1 Does not contravene any explicitly stated political objective

Does not result in an increase in risk

1 Does not increase health and safety risks compared withglo
nothing.

E ]

2 SN ASYaAiGA@dS WLINAYOALX SaQ | NB
development proposals. Management principles that would apply under
a water sensitive approach include:

T Minimise disturbance of soils
1 Preserve and recreate natural landscdpatures

where possible

1 Stormwater disposal should miménd follow; to the extent
possible, the natural drainggprocesseand pathwaydhat
currently exist

Ki SNI N ﬁ\f}@gificqti?pﬁto ?xiﬁtigg’\[ﬁtlﬁrql ginaqgg patterns should be

kept to a minimum

Riparian margins to be designated, planted and protected
Effective impervious area increases should be kept to a minimum
Disconnect impervious surfaces

Utilise conveyance and stormwater treatment methods thabals
provide ecological and amenity benef{to reticulated

stormwater)

=A =4 =4 =1

4.1 Option Identification- Stormwater

Table4-1 provides a list of methods thabald be used to potentially
address stormwater management issues in the catchment, with
commentary regarding how the option could be implemented.

NEBIljdANBR (2 65 AyO2NLIRN}GSR F2NJ I f¢
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Table4-1: Stormwater management ptions

Application in theHamilton City CounciMangahekacatchment

Management Description

options

On lot solutions

Soakage Soakage minimises the volume of stormwater to be

managed bydownstream stormwater management
devicesand provided for groundwater recharge. Soakage
systems need prreatment to prevent sediment clogging
of the systemSoakage is a useful part of the treznt

train approach, and soakage is required to maintain base
flows in south branch waterways.

Intrusive investigation will be required in the upper catchment to confirm
soil types andoakage capabilityProvision of soakage is encouraged to
correspondwith associated reduction in impermeable areassite

Sand Filters Sand Filters are useful where space restrictions apply anc
they can be designed to take traffic loads. Sand filters
often include a settling chamber for removal of coarse
materialfollowed by a tank containing the filter media.
Finer materials are trapped or adhere to the filter media.
Their limitation is that they can generally only service a
small area.

Sand filters could be used for treating water fraar parkareason-lot and
high traffic use areas such as intersectiassexpected in industrial
developments

Rain Gardens Rain gardens are another form of filtration device that use
plants and layers of media (e.g. mulch, planting, soils,
gravel under drain) for contaminant remalv There may
also bedetentionthrough slowedinfiltration of
stormwater to the base of the rain garden, depending on
the underlying soils. Rain gardens will be suitable for
treating runoff from small areas.

Bioretention devicesan be effective itreating water from industrial sites
as well as providing some level of detention. These devices could be ust
on-lot to treat run off fromcar parkand traffickedareas.

Vegetated Swales Swales use a combination of slow, shallow flow and
vegetation to remoe contaminants from stormwater.
Swales can be used in place of drainage pipes and to
convey flood flows. Swales are most effective on gently
sloping lots (1%%%). In general a width of@n is required
to accommodate design requirements (maximum side
slope3H:1V)
Swales can be used to filter a portion of hydrocarbons,
sediments and metals from stormwater. Swales, if

Swales can be an effectioa-lot device, however they can typically require
more surface area, than say rain gardens, to provide effective treatment
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Management

Description

Application in theHamilton City CounciMangahekacatchment

options

constructed well, can provide a lemaintenance solution
for reducing contaminants in ruaff from lots.

Oil separation

Tanks and/or filters used to segregate oils from
stormwater. Several products are available that specificall
target oils and greases. Devices are most applicable to
areas where this is the contaminant of concern e.g.
garages.

Useful for industrial areadependent on specific olot activities planned
This may be needed for High Risk activities (refer Stormvigtkaw)

Rainwater reuse
tanks

Rainwaterreusetanks are above or below ground tanks
which are used to store rainfall collected from roof areas
for nonpotable use inside and outside the building. These
tankscan be designed thave two functions. Thegan
reduce the total volume of stormwater which runs tdfs,
especially from the frequent small rainfall events, and they
can be used toeduce the demand fonon-potable water
use, including toilet flushing, laundry use and
garden/landscape watering.

Suitable for residential homeas well as commerai and industrial
developments in accordance with the Hamilton City Courtuike Waters
Practice Note Hamilton City Coun€i2 andHamilton City Counéb.

Detention

Detention tanks work by temporariltoring the rainwater
runoff during a rainfall event and then slowly releasing the
water through a controlled small diameter orifice. This
storage and slow release of the rainwater reduces the pec
stormwater flows during a rainfall event and which in turn
reduces the impacts on downstream infrastructure and/or
streams.

Ontlot detention tanks ¢@levelopedin accordance with the Hamilton City
Council Three Waters Practice Netégamilton City Counal5 andHamilton
City CounciD6), can aid reduction of peastormwater flowsin the
downstream catchmenincludingwhere m-lot soakage is not available

However, wetlands are also an opportunity for detention.

Permeable surfaces

Permeable surfaces are surfaces which absorb and detair
stormwater reducing runoffo stormwater infrastructure.
Natural permeable surfaces include grass and landscape
and planted areas. Constructed permeable surfaces
generally consist of a layered construction to enable
rainwater filtration to either ground soakage or an
underdrain conected to an approved stormwater outlet.

The first preference is to retain existing natural permeable surfaces,
including grass and planted areas. Where hardstand areas are necessal
the development proposal, constructed permeable surfaces can be usec
that still achieve infiltration of the stormwater runoff to ground.

Building and
landscape design

Set floor levels above flood levels and away from overlanc
flow paths. Ensure landscaping (including driveways, wall:
and structures) does not block, divent convey overland

Required either specifically under the District Plan or generally under the
RMA and/or Building Act
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Management Description

Application in theHamilton City CounciMangahekacatchment

options

flow in a way that causes ponding or potential flooding of

buildings.
Gross Pollutant Devices in this category include floating booms, gratings Considered appropriate for elot stormwater treatment as the initial part
Traps and Litter and mesh inserts installed within ponds, culverts and catc of a treatment train approachparticularly due to litter being an issue in
Traps pits. Proprietary products are available that use a light industrial catchments

combination of hydraulic motion and sedimentation to
remove contaminantsGross pollut y & G NI} LJa 21
can provide effective collection tifter, coarse sediments
and particulates.

CentralisedDevices and Practices (Community based)

Soakage WSFSNJ G2 RA&aOdzaaizy dzy RSNJ Catchpits could incorporate soakage sumps for limited soakage but wou
still require reticulation.

Rain gardens/ WSFSNJ G2 RA&aOdzaaizy dzy RSNJ Raingardens could also be used to target intersections for improved wa

Bioretention quality should monitoring indicate the proposed wetland devices do not

devices remove sufficient contaminant load.

Reticulation Reticulation willmanage the increased stormwater runoff  Some form of servicing required @art of development proposal.

from impervious areas in a controlled manner and control
runoff and nuisance flooding to LOS.

Subdivision design  Secondaryverland flow paths are necessary to manage
for secondary runoff that exceeds reticulation LOS (e.g. 2 year ARI flows
overflow residentialStandard.

Required as part of development proposal.

Wetlands(off-line) ~ Constructed wetlands consist of shallow vegetated pond
areas. Wdands are only practicable where space is
available for construction. Wetlands remove contaminants
through physical and biological processes. Extended
detention can be incorporated to moderate storm flows.
Off-line wetlands are reported to typically allowore
efficient contaminant removal than eline wetlands.
Constructed oHdine wetlands are not supported by WRC.

Wetlands are an appropriate form of treatment within thiamilton City
CounciMangahekaStream catchment for effective contaminant removal,
maintaining low downstream temperatures, and attenuating stormwater
flows. Wetlands may also provide or enhance indigenous biodiversity
particularly where the historic environments were wetlands as is the cas
the Mangahekeacatchment. Threewetland devices have already been
consented for the catchment, with the detailed engineering plans yet to |
approved.

Water quality Where space is available, ponds can provide flood
ponds mitigation and improve water quality by settling
suspended sediment. Potential for adverse temperature

Effective at reroval of some contaminants but can contribute to reduced
water quality for other parameters such as temperature (too high for fish
and plants) and dissolved oxygen. Therefore, wetlands are preferred du
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effects.Ponds do not provide the potential contaminant enhanced contaminant removal, maintained water {jitya and potential for
removal capacity of wetlands. biodiversity enhancement.

Swales WSFSNJ (2 RA&OdzA&A2Y dzy RSNJ |ngeneralHamilton City Coungirefers that swales are used only on
limited access roads due to public safety and maintenance requirements
However, in the fowing circumstances, swales may be considered for lc
roads and residential areas:

1 Flat land with high groundwater where the fall required for reticulate
stormwater is impractical.

1 Sensitive receiving environments or sensitive indigenous aquatic
species located downstream of discharge points requiring high
standards of stormwater treatment.

1 Constrained space or distance within which to achieve stormwater
treatment to a sufficient sindard using conventional single device

methods.
Filter strips/riparian Filter strips are used to intercept stormwater before it Suitable for treatment of diffuse sources of runoff along lengths of a
planting becomes concentrated. The effect of stormwater travelling waterway where there is overland flow or shallow ssirface flow into the

through the vegetation is to slow down the stormwater  waterway, butonly in specific circumstances. Riparian planting or filter st
allowing some infiltration and removal of contaminants.  can also contribute widespread habitat, water quality, and bank stability
Riparian planting is a form of filter strip. enhancements.

Specific methods and plant selection doéspecific but applicable tthe
mainrural Mangahekavaterway downstream ofhe upper catchment
stormwater discharge where there is potential for effects.

Gross Pollutant WSFSNJ (2 RA&Odza&A2Y dzy RSNJ The suitability of devicestilised offlot needs to be reviewed on a case by

Traps and Litter case basis. Application for runoff from industrial/commercial areas with t
Traps risk activities may be appropriate but are generally considered unnecess
for the proposed residential areas and roading.

Permeable Special concrete and aggregate mixes allow water to pass Application for treatment of runoffrbm high traffic or
pavemens for car  through reducing catchment imperviousness, promoting  industrial/commercial areas may be appropriate but soils in the catchme
parks and soakage. There may be a need-neatment so are generally unsuitable for soakage from permeable paving.
footpaths permeable matrix does not clog.
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4.2 Option Evaluation Stormwater

Once the options are identified, they netsbe evaluated for

effectiveness in addressing tidangahekacatchment risks and
sensitivities and meeting the catchment objectives for stormwater
management. To facilitate the option evaluation, assessment
components are grouped under the framework @baomic,

environmental, and social and cultural effectiveness. Those options that
rank highest in terms of environmental, economic and social/ cultural
benefit will form the basis for the Best Practicable Option (BPO) for the
catchment.

The qualitative asessment below shows which options are most likely to
address catchment issues and meet objectives in accordance with the
requirements of the CSDC Condition 30. Relative life cycle costs are
considered for those options delivering similar outcomes. Mldtip
options may be suitable in each situation, and multiple options will be
needed to provide full servicing and a treatment train for the developing
areas of the catchment.

The effectiveness of a method with respect to each criterion is indicated
by ticks(V) 0-4; the more ticks listed, the more effective the method in
addressinghe criterion.
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Table4-2 ¢ Stormwater management ption evaluation

Management option Social, Cultural and Communit] Overall assessment and applicability

On lot
Soakage Stream channel protection Low cost option if soils permit Very minor flood risk mitigation Cost effective angrovides
Ground water recharge Minimises infrastructure Reduce discharges aburce environmentalbenefits.
VvV VVVV \% Good where soakage is viable.
Contributes to meeting operational
objectives 2, 3, 6 and 8.
Sand Filters Contaminant management fo High cost andnaintenance Does not provide sufficient benefits tc
car parksand high traffic be widely implemented.
V V
Rain Gardens Contaminant management  Moderate cost and Amenityvalue ifwell planted Can provide initiaireatment of
. . maintenance stormwater runoff together with some
Reduced discharge if . .
o A level of detention, particularly as part
infiltration capability included : ) L
of a treatment train. Requires periodic
maintenance to remain effective
VVV VvV \AY) Good as part of treatment train
Vegetated Swales Contaminant management fo Low cost and maintenance Can provide initial treatment of
carparks and high traffic Typically require more space stormwater runoff, particularly as part
than other bioretention of a treatment train. Requires periodic
devices to maximise maintenance to remain effective
effectiveness
VVV VVV \% Good as part of treatment train
Oil separation Contaminant management fo Moderate cost and Provides benefit if implemented alot
car parksaand some industry  maintenance for relevant activities
\AY, Y
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Management option Environmental Economic Social, Cultural and Community Overall assessment and applicability
Rainwater reuse tanks  Reduces impact of built Moderate cost and Can be used for nepotable Cost effective and provides
environment onnatural flow  maintenance Reduces cost ol water supplyincluding garden  environmentaland economidenefits.
regime water supply watering
Capture first flush runoff An option to support resiliency

Reduce peak flows for up to and security of water supply

10 year events

VVV VVVV \% Good as part of treatment train.
Contributes to meeting operational
objectives 2, 3, 5, 8nd 9.

Detention Capture first flush runoff Relatively low cost Cost effective and provides
environmental benefits.

Reduce peak flows for up to
10 year events

VvV VVV Good as part of treatment train.
Contributes to meeting operational
objectives 23, 5, 8 and 9.

Permeable Surfaces Mimics natural flow regime  Moderate cost and Can provide functional and Provides some benefits in specific
maintenance aesthetic value situations
VvV VvV \YAY Possible limited applicability
Building and landscape Relatively low cost as part of Mitigates flood risk associated High social and economic benefits.
design overall design with overland flow and ponding
VVV VVVV Essential to meet objectives.

Contributes to meeting operational
objectives 5 and 7.

GrossPollutant Traps Contaminant management  Low to moderate cost, Improves visual appearance  Onpot applications can help prevent
and Litter Traps maintenance required blockage/ clogging of centralised
devices and swales.
VvV VVV \YAY Good as part of treatmertrain.
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Management option Environmental Economic Social, Cultural and Community Overall assessment and applicability
Centralised Devices and Practices (community based)
Soakage Stream channel protection Low cost option if soils permit Minor flood risk mitigation Cost effective angrovides limited
Ground water recharge Minimises infrastructure Reduce discharges at source environme ”tf"" benefits. Good where
soakage is viable.
VvV VVV \% Contributes to meeting operational
objectives 2, 3, 6, 8 and 9.
Rain gardens Stream channel protection Moderate cost and Minor amenity provided Provides some benefits, but other
: maintenance options have scored higher
Contaminant management
Reduced discharge if
infiltration capabilityincluded
VvV \YAY \% Some applicability
Subdivision design for  Can incorporate bioretention Relatively low cost gzart of Mitigates flood risk
secondary overflow features overall design S .
Minimises infrastructure
K VVV VVVV Essential to meet objectives.

Contributes to meeting operational
objectives 5, 7 and 9.

Wetlands (with Stream channel protection Economy of scale Mitigates Flood risk High benefits and already consented |

extended detention) Contaminant and Less maintenance than pond Provides amenity catchment

temperature management Wetland planting supports

Habitat enhancement mauri

Some soakage provided Shallowness and planting benc
make safer than deep pond

VVVV VYA'AY VVVV Applicable
Ponds Stream channel protection  Economy of scale Mitigates flood risk Provides some benefits, but wetlands
from flow attenuation with detention score higher and
Can provide amenity alleviate temperature concerns in this
Can elevate discharge catchment.

temperature, reduce
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Management option Environmental Economic Social, Cultural and Community Overall assessment and applicability
dissolved oxygen, affect fish
passage, and replace stream
habitat if online

Contaminant management
(principally sediment)

Some soakage provided
unless pond is lined

vV A Vv
Swales Stream channel protection Can reduce reticulation May mitigate flood risk Cost effective and provides
from flow attenuation environmental benefits. Good as part «

Provide overland flow path :
; ; treatment train.
Contaminant management if

densely planted

Potential for enhanced
indigenous biodiversity if

planted
VVV VVV VvV Only preferred by Hamilton City Counc
for limited access roads due to O&M
considerations, access complications
and conflicts with other services.
Filter strips/riparian Contaminant management  Very cost effective if space  Can provide amenity Provides environmental benefits.
planting Stream protection available Riparian planting supports
L . mauri
Riparian planting enhances
habitat
VVVV \YAY \YAY Applicable irsuitable situations.
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Management option Environmental Economic Social, Cultural and Community Overall assessment and applicability
In-stream channel or Potential to enhance bank Can be cost effective if Can be effective in improving  Must incorporate multidisciplinary
riparian modifications instability carefully managed cultural and community values approach to design and implementatior
. . . on degraded waterways if not limited to a single outcome @.
Potential to improve aquatic carefully managed capacity)
habitat y g pacity).
Potential for increased
capacity
Potential for effects on
aquatic life during
construction
VVVV VvV VVV Applicable in suitable situations.
Gross Pollutant Traps ~ Contaminant management  Low to moderate cost, Improves visual appearance  Potential for use on centralised devices
and Litter Traps maintenance required to captureairborne litter etc.
VvV \YAY VvV Applicable
Permeable pavements  Soakage Minimise infrastructure Reduce discharges at source  Does not provide sufficient benefits to
for car parks and be widely implemented.
footpaths
P v v v
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Based on this evaluation the following stormwater management methods

are considered suitable to form theeBt PracticableOption (BPQ)

On bt devices andpractices:

The preferred on lot stormwatenanagement fothis catchment
includes

1. Pollution Plar(for high risk activitiesp inform onlot
requirements for contaminant management

2. Rainwater reuse tanksn@ndatory on all industrial lotdt, shall be
plumbed back into the toilet and laundry with an option for
garden useas per HDP rule 8.13.4.5.

3. Maximisation of eakageopportunities (reduction of impervious
surfaces as far as practicable)

4. Standard requirements for all industrial or commercial lots
comprise:
- No exposed zinc or copper building products
- Gross pdutant traps
- Carpark areas to drain to stormwater pireatment device

(e.g swalérain gardenetc) prior to leavingeach lot

Other on lot practices that are encouraged:
1. Appropriatebuilding and landscape desitmreduce water
demand, and capture ane-use nonpotable water onsite.

Centraliseddevices andoractices

1. Wetlands with extended detention angbllutant attenuation
2. Soakage (where feasible)

3. Bioretention/raingardens

4. Subdivision overland flow paths with erosion protection

5. Swalesif appropriate
6. Riparian Planting

4.2.1 Ownership onsiderations

Assets that are required to meet a level of service for public dead
centralised wetlandsare generally owned and operated byamilton City
Council However private oHot devices will need to be owned and
maintained by the oot ownersuch as oot swales, raingardens and
gross pollutant traps

Where assets are to be vesteditamilton City Coungithese must meet
Hamilton City Counaiequirements of meeting levels of service, safety,
access, floodisk protection, treatment performance, asset life cycle,
operations and maintenance and renewals cost (and meet certification
requirements of CSDC).

Where assets are to be privately owned, consideration shall be made for
how the asset is to be operatedhd maintainedand standard practice is

to place a Consent Notice on the Certificate of Title informing the owner
of the requirementsAny communal devices are normally vested, and
whether public or private must be at the standardHdmilton City

Council mfrastructureTechnical Specifications

Developers must discuss wittamilton City Coundihe intent and
options of vestment and private ownership prior to approval of
development proposals.

There are some watercourses located in the Mangaheka Stream
catchment that are managed by WRC. These are located in the WRC
administered drainage area. Within this area WRC manages drainage
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maintenance activities on behalf of the land owners using targeted rates Stormwater BPO , Maintain the existing flood protection Level of Service

applied across the drainage ard@efer toAppendix D. Collaboration is a. Due to flood risk, topography and downstream capacity of the Mangah
requiredbetweenHamilton City Councéind the drainage board stream, flood control shall be installed so that the 100 year ARI post
regardingwatercourseperformance and future maintenancee Section development peak floware attenuated appropriately as described in the

6.6 - Future Actions means of compliance tabl& §ble6-3).

b. Each sukcatchment in the Mangaheka catchment shall be desigmitd

4.3 Best Practicable Options (BPO$tormwater suitable overland flow paths. Where feasible, overland flow should oct
within the roading network or through designated paths in public resen

If needed, suitable energy dissipation and/or erosion protection measu

This section presents the BPO for ttegchment. It includes criteria for )
shall be provided.

managing the discharges that are expected to occur with development in
the Hamilton City Coundilangahekacatchment. The BPO orgaessand
integrates the management options, existing standards and consented
devices itto a servicing approach that addresses issues and objectives in

c. Sufficient freeboard protection, in accordance with Hamilton City Counc
standards, shall be provided to building floor levels.

d. The stormwater system shall drain to the receiving environniiestly via
soakage as far as possible amdlot treatment (includinggross pollutant

the catchment. This integrated approach to managing stormwater traps andswales/rain gardensprior to discharge into aentralised device.
diversion and dischargactivitiesis a key requirement of the CSDC Refer toFigure2-9 for existing and indicative location of devices in the
Condition 30. development areas.
e. Soakage and attenuation solutions must be designed to ensure no ad\
4.3.1 Flood management effects to the WRC administered rural drainage areas and to ensure
existinglevels of service can be maiimad. The level of service for
Threeexisting consente stormwater treatment and attenuation devices floodingin the agricultural areas of the Mangaheka catchment is to be

NE LUNBIRE 02yaSyGSR srGKAY IV vat S SICR L OO SRS TR v o2
manage stormwater frm development in the catchmerfteferto Figure eventorWmn &2S8FNJ 3G2NNOO & )\ GKAY TH

4-1). As these are already consentadd meet identified flood and

network mitigation objectives, they will necessarily form part of the BPO
and be reflected in the Means of Compliance tablStormwater runoff
associatedvith roadng projectsincluded inthe structure plan is

expected to discharge into the existing and proposed catchment devices
via a swale networlBPO 1 is intended to provide the practical measures

to give effect to Strategic Objective S(Htormwater Management)
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Note that catchment boundaries shown here
reflect the most up to date information. Some
boundaries are different to those shown in the
| 1D Modelling Report, which has not been
updated as this would require re-modelling. Re-
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Figure4-1: Stormwater devicesn Mangaheka upper catchment
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4.3.2 Water sensitive design

Water sensitive works include multiple sépecific stormwater controls
that work with the natural landscape and are relatively cost effective.
Water sensitive principles must be a part of the desigiggiphyin

order to meet Strategic Objectives SO4 (Stormwater Managemeo)
(Potable Water Managementand contribute to meeting SO7 (Three
Waters Management) Most water sensitive methods assist in controlling
runoff at the source in order toeplicate the predevelopment hydrology
as much as possibl€ontrolling water at the source reduces the
stormwater network requirements and may lower costs for developer
and the Council. As shown in the option evaluation, options that meet a
number of stomwater objectives, are cost effective and that can form
part of a treatment train are ranked high and considered suitable for the
Mangahekacatchment. Therefore the next two BPOs for the catchment
are:

Stormwater BPO 2 Water efficiency measures

a. Develpers are to consider opportunities to implement water sensitive
urban design approaches such aslohdevices, permeable paving,
minimising impervious areas and clustering development to retain lar
natural spaces within the built form.

b. Water efficiencymeasure shall be incorporated as part of angw
development within theHamilton City Coundiloundary, in accordance
with HDP 25.13.4.5a and 25.13.4.6. For developments that fall unde
rule 25.13.4.5a, all measures within the supporting practice nates
considered suitable for the developable area. In accordance with
Hamilton City Coun€da R NJ A y | DBP akdd\ I BSNtheNigtiest >
priority for stormwater management from domestic roofs is to capture
and reuse rainwater for nofpotable uses (e.doilets etc and watering
landscaped aregsand it should be noted that this is mandatory for

industrial lots requiring resource consenfipllowed by soakage and thei
detention.

The opportunity to reconnect stormwater discharges to the Te Otame
subcatchment is investigated.

Stormwater BPO & Stormwater and soakage opportunities

Developers shall undertake sufficient testing to determine if suitable
soakage characteristics are present before a piped network is approve
Where soakage is suitahlonlot soakage shall be the water efficiency
measure at the time of Building Consent. Sedle6-3 ¢ Methods to
achieve compliancéxe-treatmentwill be requiredprior to soakage
discharge to prevent sediment clogging of the system.

Where peat ompeaty soilsare present, these soils should be retained
where possible and ctot drainage designed to maintain these soils anc
associated soakage.

Onlot rainwaterre-use tanksshould be used to facilitate retaining the
initial abstraction volume of the site during a storm event.

A development shall attenuate the 2 and 10 year, 24 hour post
development events to prelevelopment levels and attenuate the 100
year, 24 hour post development event &ppropriate requirements for
specific devicesThese calculations should be carried duting detailed
design for individual developments.

Stormwater devices shall continue to dischargeface waters tahe
Mangahekeacatchment waterways to maintain base flows in downstrear
ecologically significant habitats.

Suitable energy dissipation amedosion protection measures shall be
provided at all discharge locations, with preference for natural solution
green engineering appropriate to the soft sediment environment over
hard engineering solutions (e.g. using rock and concrete).

All new develpment shall provide extended detention and volume
62y iNBE Ay FOO2NRIYyOS 6AGK (KS
Management Guideline.
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4.3.3 Environmental protection

The environmental state of thlangahekacatchment and downstream
areas has already been modified through long term agricultural activities
and land drainagelhe nature of the stream channels are described in
Section2.3.2 With the change in land use from rural usesndustrial
development further environmental damage could occur but there is
also the opportunity for environmental enhancement values. The
following BPOs are intended tdlav development to proceed while
maintaining and enhancing environmental values where prackcab
meeting Strategic Objectives SO1 (Protect Freshwater Systems), SO2
(Protect Terrestrial Systems), SO3 (Kaitiakitanga), andT2@8§ifau
wetland function and health is protected and enhanced

Stormwater BPO 4 To Maintan or Enhance Mangahek&tream Water
Quality

a. Attenuation will be provided through the swale network and central
device.

b. No exposed zinc or copper building materials

Onlot containment ofgross pollutantg improvement ofwater qualitywill
be achievedhrough an appropriate atsource device.

d. Swales and wetlarsiwill be designed to remové&% of suspended solids
prior to discharge into the Mangaheka stream.

€. Wetlands will be designedis faras possiblé¢o limit the temperature of
discharges at the point of dischargéth awater temperature increase of
no more than 3° Celsius.

f.  Wetlands shall be designed to achiegpropriately lowered
concentrationsof copper and zincommensuratewith greenfield
catchmentsprior to discharge into the Mangaheka stream

g. Within wetlands, the management of gross pollutants can be achieved
through the installation of inlet or outlet screening, such as floating litte
traps or net technologies.

h. Swales andvetlands sevicing high traffic roading and upgraded roads
shall be suitable for the removal of hydrocarbons.

i. High riskactivities(i.e. those with the potential for the discharge of
unusual or high concentration contaminant runoff (as defined in Waika
Regional Plan andamilton City Counc8tormwater Bylaw) shall have
their ownpollution plan and appropriatereatment systemo meet the
design parameterslable6-2) prior to dischargef stormwaterfrom the
lot.

j-  Where it is identified that stormwater discharges will have an effect on

aquatic habitat and water quality values, then habitat enhancement sh
be included as a mitigation measure via riparplanting and/or stream
works as appropriate.

K. Where it is identified that stormwater discharges will potentially
contribute toerosionof channel beds and bankkien bed and bank
stabilization works will be included as a mitigation measure.

I. Allstormwater devices holding permanent static or flowing water shall
have >80% wetland plant cover to provide habitat for indigenous fish
where appropriate and reduce the effects of temperature increases an
contaminant loads on receiving waters.

Note: Formstallation of such devices and anystneam or riparian works in
the streamit is highly recommended that a qualified river geomorphologist
and aquatic ecologist participate in the design and implementation of
engineering solutions to ensure long ternrfpemance and effectiveness-In
stream and riparian works on any waterway may require regji@ouncil
resource consents.
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Stormwater BPO & Retention and enhancement of existing riparian areas

and vegetation

a. Ecological assessments are requireddibmodified watercourses in the
catchment (including farm drains).

b. Watercourses shall be identified by developers at the time of
RSOSt2LIVYSYyld LXFyyAy3a FyR &adwaSo
LIN2EGSOGAZ2Y YR YAGAZII (A 2y Codrilhasdz
made no provision for of§ite mitigation in this ICMP

c. Inthe event of any discovery of threatened native aquatic species, the
authorities shall be notified and an appropriate translocation programn
shall be developed.

d. Provision for habitat retoration and protection where black mudfish
species are identified

€. Review and remedy where necessary estaepened/channelized stream
reaches through options including battering back over steep banks,
reinstating channel features, riparian planting fiank stability and
armouring as far downstream as required. (Works on private property
within the Waikato District Council area will be subject to agreement ol
affected parties and may require regional council resource consent.)

f.  Energy dissipation deds shall be provided at all discharge locations to
prevent bed scour and bank instability.

g. The modified stream channel and its riparian margins shall not be use«
locate stormwater treatment devices. The development oflioié
facilities for devices &nd 6 is required.

h. Hamilton City Council shall encourage landowners within the Mangahe
Stream catchment to retain existing riparian vegetation, and undertake
riparian planting with indigenous eesburced vegetation selected from
the Plant Selection Tofbr Waikato Waterways, Waikato River Authority
as well as the Mangaheka Restoration Vision, and the Local Indigenot
Biodiversity Strategfand/or using the advice of a suitably qualified
ecologist). A minimum of 5m wide riparian planting either sidellof a
watercoursesshall be required.

Any restoration planting will require stock proof fencing andgming
weed control, through hand releasing rather than spraying or machinel
to avoid bank instability and kkill of desirable species.

Capitl works for estoration planting and fencing projects within the WF
administered drainage area will require review and approval of the
proposed works by the WRC Drainage Manager to ensure ongoing ac
to watercourses is maintained.

All new development shall prae extended detention and volume
O2yiNBt Ay | O0O2NRIYyOS 46A0GK (GKS
Management Guideline.
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Stormwater BPO @ Construction Controls

a. Specific guidelines for erosion and sediment controls required for
earthworki A1 S&a Ay GKS L/ at | NBF | NB
Sediment Control Guidelines.

b. Sediment discharges from building sites are to be managed appropriat
Specific guidelines for erosion and sediment controls required for build
construction in thd CMP area will be provided by HCC.
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5.1

SNJ I YR
Wastewater

Wastewater shall be treated and disposed of in a way that minimises
effects on public health, the environment, and cultural values.

The entiredevelopable area in the upp&angahekacatchment can be
served by thgproposedHamilton City Councivastewaternetwork
(Figure2-9). Thenetworkwill be extended as developmeatcurs in
accordance with BimiltonGty CounciQa L ¢ { @

Water and wastewater management should be censealiand three

waters networks planned on a catchment wide basis to minimise the
number of stormwater treatment devices, wastewater pump stations and
storage devices (except for private devices).

The size of infrastructure should be mingatd by promoting sustainable
water use and where possible, three waters networks are integrated
within the catchment prior to discharge to the wider city networks.
Future infrastructure upgrades shall be minimised by preventing,
identifying and managing inefficiencies such as leakage, inflow and
infiltration, and unauthorised use.

5.2 Best Practicable Options (BPOYWastewater

There are no Best Practicable Optionstfos catchment that are not
standardised city wide measures as describeidamilton City CoundiTS
andHDP.BPO1 for wastewater giygovisionsfor the implementation of

traNagic (ﬁjel:ti

aters Management)

(\/Hasgws?erglagagémem)ld SO7 (Three

Wastewater BPO & General requirements

a. The areas within the northern extension Stage 1C and 1E will be servii
via an appropriately sizettrunk network into the Western Interceptor
generally in accordance with thikree watersinfrastructure map Figure
2-9).

b. The capacity of the wastewater system has been based on a landuse
assumption(i.e.dry industry).

c. Sufficient wastewatenetworks andstorage is provided tavoid or
minimize wastewater overflows

d. Wastewater systems shall utilize gravity flow and rezltiee need for
pumping stations.

5.3 Water Supply and Demand Management

Light industrypremises will dominate the water demand within the
Mangahekacatchment. Undeveloped areas of theatchment will be
serviced by the existing water system. In future, as the area becomes
urbanised, theemaining uppecatchmentareawill be serviced by the
new water supply network locateflom a connection at Arthur Porter
Drivewhich will also be reticulad throughout the local roadingetwork.

Existing rural residential dwellings however, will continue with their
individual rain &nk supply, until urban services are practically available
for connection.

Notwithstanding the above, viable water sensitive options exist for a
more sustainable and integrated approach and will need to be applied in
accordance with provisions of the Hatoil OperativeDistrict Plan.
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In addition,Hamilton City Coundilas the following initiatives planned to
ensure that water demand is met in thdangahekacatchment as well as
other catchments within the city:

T
)l

5.4

New reservoir in Rototuna and associated bukkins;

City wide reticulation upgrades to support infill and
intensification;

Water demand and loss management programme to effectively
manage water in the network and reduce loss;

Continuation of the water model to forecast water demand out to
2061 and bgond;

Enforcement of Water bylaw which requires water conservation
in accordance with trigger levels;

Education initiatives on water demand management;

Reducing water demand through universal metering or meet
increased growth demand through the constructiof additional
treatment capacity;

Continue to work with Waipa and Waikato District Councils to
provide a SulRegional solution to water as per the Sebgional

3 Waters Strategyand

Implementation of Public Health Risk Management Plan (Water
Safety Plahp

Best Practicable Options (BPYVater

The following section provides details of the selected Water BPO
measures and how they will achieve the objees for the Mangaheka
catchment.

Best practicable options are standardised city wide measures as
described irHamilton City CoundiT'S andHDP.

Water supply infrastructure shall be designed and constructed to meet
consumption, hygiene, watesensitive design and firefighting

requiremens. Undeveloped areas of the catchment will be serviced by
the existing water system. New distribution networks shall be compatible
with the existing system in accordance with tHamilton City CoundTS.

A list of suitable BPOs for water supply andsmmation for the
catchment has been developed as discussed below. The BPOs listed
below provide for specific requiremengsd will facilitate the practical
implementation of Strategic Objectives SO6 (Potable Water
Management) and SO7 (Three Waters Mamaget). For items not
discussed in this section, refer to the design requirements provided
within the Hamilton City CoundiT'S.

Water BPO X General requirements

a. The areas within Hailton Cityincluding the northern extension Stage 1(
and 1E will be seiced via the strategic bulk mains from the Pukete
reservoir generally in accordance with ttigee watersinfrastructure map
(Figure2-9).

b. The capacity of the wastewater system has been based on a landuse
assumption (i.e. dry industry).

C. Water supply systems shall ensure that targets required forfiiieting
flow and LOS fawater pressure are achieved.

Water BPO Z; Water use reduction

a. To lower water supply demand and meet multiple three waters
integration objectives, rainwater reseas per BPQb in Sectiorl.3.2
Water sensitive design
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6.1 Implementation Methods*!

Most ofthe mitigation measures set out in this ICMP and selected in the
planning and design process will be required to be implemented as
subdivision proceeds and as individual lot development progresses. In
some casegCouncil may elect to install major infragtture in advance

of private development.

Funding decisions of Council are made via the Long Term Plan process in
accordance with the LGA which is informed by Councils 30 Year
Infrastructure Plan and planning documents (e.g. District Plan, Hamilton
Urban Gowth Strategy).

Developer led provision of key infrastructure is done in accordance with
resource and/or building consents.

As required by the CSDC, key infrastructure is provided for in concept
network plans with an implementation timelinedicated on he three
waters infrastructure plaprovided inFigure2-9.

All BPOs identified in Sectioa¢Stormwater Managementand5 (Water
and Wastewater Manageme)ihave been translated into a range of
actions, projects and compliance requirements that are given in:

1 Hamilton City Council preferred optio(iBable6-1)
9 Discharge Parameter$dble6-2)

1 Means of Compliancd &ble6-3)

1 Future ActionsTable6-4)

421 CSDC / Condition 30(k)
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6.2 Hamilton CityCouncil Preferred Options

The following table shows the stormwater solutions acceptabldamilton City Council

Table6-1: Requirementsfor new development

.thQa tAIYSR gAGK

Requirements

Ontlot

The onlot stormwater management measures for this catchment include standard requirements for all
industrial or commercial lots comprise:
1 Rainwater reuse tanks (shall be plumbed back into the toilet and laundry with an option for garc Stormwater BPO 1 & 2 & Water BPO 2

use). Stormwater BPO 3
1 Overflow and hardstand areas to be directed to soakage where soakage is suitable. Stormwater BPO 4
1 A pollution control plan is required for high risk activities Stormwater BPO 4
1 Noexposed zinc or copper building products Stormwater BPO 4
1 Gross pollutant traps Stormwater BPO 4
i Carpark areas to drain to stormwater piieatment device (e.g. swale, raingarden etc.) prior to Stormwater BPO 4

leaving site Stormwater BPO 5

1 Reduced impervious cover considered (note 2 subcatchments have consented lilitsthe HCC
District Plan).

I Maintain the form of existing natural drainage paths on site
Centralised Devices and Wider Development Activities

The preferred centralised stormwater management options comprise:

1 Wetlands with at least 80% planted vegetation with submerged outlets Stormwater BPO 1,3 & 4

1 Off-line management devices Stormwater BPO 1

1 Overflow and hardstand areas to beelited to soakage where soakage is suitable. Stormwater BPO 3

1 Gross pollutant traps & hydrocarbon traps on device outlets Stormwater BPO 4

f Maintain existing watercourses and habitats Stormwater BPO 5

f Maintain and enhance riparian planting Stormwater BPO 5
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6.3 Mangaheka @tchment Specific Bquirements

The CSD¥requires an integrated catchment management approach
based upon the Best Practicable Opti&RO requirements are to be
implemented as part of development and ongoing management in the
Mangahekacatchment. The BPO must be appropriate for site conditions
such as contours, ecology and geotechnical characterifitiesleveloper
proposes an optionat listed in the ICMP, then the developer must prove
the option is the most appropriatend will meet the ICMP objectives. The
RSOSt2LySyiQa RSaA3ay NBLRNI
limited to Information Requirements provided AppendixJ. (This may
form the basis of a Water Impact Assessment as required under the
District Plan.)

Key points are listed below:

1 The BPO to be implemented must ensure management of
stormwater quality and quantity;

1 Stormwater management systems are to be designed in
FOO0O2NRIFIYyOS gAGK | FYAtOG2y [ A0e@
Stormwater Runoff Modelling Guideline and Waikato Stormwater
Management Guideline.

1 Development design must specifically consider cumulative
environmental and infrastructure effects; and

1 Development @sign must provide for lorterm management of
effects that encompasses the entire area over which potential
effects may occur.

22 Condition 30(j)

aKz2dz R

To ensure the catchment specific requirements, continue to be
understood throughout the development of the catchment, ongoing
consultation with key stakeholders and directly affected landowners will
be conducted and the ICMP, including its objectives and provisions, will
be revised as necessary.

Ay Ot dzRSs odzi y2d ys$oOSaalNrte o8

| 2dzy OAt Le¢{3T 2w/ Q& 2 A1l (2
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6.4 Design Parameters

Table6-2 outlines the parameters to be achieved for all discharges withirMbagahekacatchment. Refer t&igure6-1 for subcatchment areas.

These parameters have been selected to address catchment risks and sensitivities set out in the ecological assessmaegtahe tmperational
objectives. Sormwater treatment and flow attenuation devicesithin sub catchments should be designed to achieve these paramekrsfurther
information in regard to the design of specific solutions, refertomilton City CoundihfrastructureTechnicalQandards(ITSandWaikato Stormwater
Management Guideline

Table6-2: Mangahekadesignparametersfor stormwater managementwvithin Hamilton City Councilurisdiction

UpperCatchment Area

Environmental flow
Extended detention 1.2x thewater quality volume
Water quality volume is assessed using 24mm, 24 as per HCC ITS
Stormwater quality
Item / Parameter Requirement
Either
1: At point of discharge from centralised treatment device or;
2: At point ofdischarge from oAot treatment device (where no centralised device is downstream).

Suspended solids 75% removal on a long term average bagiaikato Stormwater Management Guidelidefinition)
calculated at the discharge point
Hydrocarbons No visiblesheen. Installation of submerged outlets or shielded outlets required on devices (as requir
ITS)
Temperature <23°C* at the point of discharge to a waterway and existing water temperature change of no more t
3°C. Achieved via wetland plantingeo >80% of the device area or vegetated swale as per the ITS.
Gross pollutants No gross pollutants
Other Contaminants Removal designed in accordance with the ITS
Note: Lots withHigh Risk activitiesequire aPollution Control Plaand onlot sourcecontrol and
treatment.
Ammoniacal nitrogen Less than 0.88gm/n
Micro-organisms| No exceedance of relevant guideline valulgicfobiological Water Quality Guidelines for Marine and
Freshwater Recreational Areas. MfE, 2003)
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Groundwater Depth Monitoringfor device design)

Groundwater (depth) monitoringat the location of each stormwater device is required from a
groundwater monitoring well. For devices with an impermeable (lined) layainamum of monthly
readings over JWNovember is required. For devices with a permeable (unlined) layemianum of
monthly readings for a 12 month period is required. If the year is unseasonably wet or dry then the
monitoring should be repeated for anotheomplete cycle.

In Receiving Watercours@chieved after reasonable mixing)

Turbidity No greater than 2B TU in the stormwater discharge in a water quality storm '¢d8a 2year 24 hour
storm).
Colour No conspicuous changes in colour downstrearthefdischarge point (WRC Regional Plan)

Dissolved oxygen

Stormwater Quantity

Greater than 80% of saturation concentration. If the concentration of dissolved oxygen in the receiv
environment is below 80 percent saturation concentration, any discharge into the watemshadwer it
further. (WRC Regional Plan)

No increase in water levels and peak flows downstream unless it can be demonstrated that there is no significant advéstigeceffect. Location of compliance
achievement is downstreamidm any subcatchment device and also the exit fidamilton City Coundilirisdiction (west side of Koura Drive).

Attenuation of 2 and 10 year events may be requiredadepending on the design of the downstream device. Peak flow management is regutinecduction to
generally 70% of predevelopment flow for the 100 year ARI storm event.

Flood storage proportional to development* for 100 year
event(To be confirmed at detailed design)

The below equivalent volume (m3) per hectare of development shall be provided (gross including ro
and reserves but excluding the area of the Te Rapa Bypass designation). Volumes are indicative a
development specific design and/or modelling shall gied out to meet requirements (a 1D model is
available fromHamilton City Coungithis assumes all devices are installed together). Refer to the Me
of Compliance table for the catchment imperviousness that these are based on.

Catchment Aundeveloped area) 1080n+
Catchment C (Basin 7) 730m3
Catchment ¥Basinb) 680m3
Catchmentg, G, HBasin 5) 1320m3

* Note that attenuation requirements differ depending on

the development location in the catchment due to the flat natilme fangaheka catchment and issues

related to coincidence of flows where the Porters and Mangaheka Streams join at Koura Drive.

100 year peak flows after attenuation (to be confirmed by

Peak flow downstream of device as % of Existing Development

modelling at detailed design). Design to allow no more th

minor increase to peak flows.

Catchmentg, G, HDevice 5) 100
Catchment D (Device 6) 96
Catchment C (Device 7) 73
Catchment A (Umamed device) 96
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Soakage Soakage to the maximum extepbssible

Stormwater Volume Control Retain a minimum of the initial abstraction volume for new impervious areas if compacted soils are
NEYSRAFI GSR® L ¥ rengedidtdd, Beh Eekain theinitial &bstradtiBnyiauine for the
entire site. Retaining more where soil conditions allow is supported. Matclerelopment runoff
volume through reduced runoff practices & sub catchment management including soakage and reu
Wherethis cannot be achieved, mitigation within the receiving environment will be required such as
channel stabilisation and/or a financial contribution for a third party to undertake downstream erosic
prevention

6.5 Means of Compliance

Table6-3 outlines methods to achieve compliance with the discharge requirements and this ICMP.
This includes specific requirements for staichmentswhich may exist due existing resource consent conditions, topography or other reasons.

New Resource Consent applications should all comply with the requirements of treatiment and general requirements. Furthermore, new
developments will have addithal information available such as site specific device monitoring and earthworks that can be taken into account when
assessing requirements.

Where there is an approved Water Impact Assessment (WIA) that recommends spetifiovater efficiency measuge the methods prescribed shall be
used as the relevant methods to be implemented to achieve compliance with the Operative District Plan and CSDC.

Where the methods listed below are not practical for a given lot, reference should be made to the reletemmitpuincluding Hamilton City Council
Infrastructure Technical Specifications for alternative solutions which are acceptable to Hamilton City Council. ithpdttiaat for Developers to have

joint pre-application meetings with Hamilton City Couraridl Waikato Regional Council and if required Waikato District Council to facilitate alignment with
ICMP requirements and approval processes. A Means of Compliance Map is provagpaes-1.
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Table6-3: Means ofcompliancewith ICMP

Catchment (where)

Requirement (what & why)

Assessment Timing (Key

Approvals) (how)

Priority / Staging (when)| Funding (who)

Mana Whenua

All subcatchments

Mana whenua have indicated a cultural interest in the
Mangaheka catchment.

Evidence of mana whenua engagement and the outcom
of such engagement is required to be submitted with any
resource consent application. Thaest cultural values
documents should be referred to.

During development works; in the event of any discovery
artefacts that may have potential cultural or historical
significance, the appropriate iwi representatives and
authorities shall be notified

Prior to obtaining any
resource consents

As required by
development

Developer

Stormwater - General

All subcatchments

Requirementg On-Lot (unless they differ from specific sutatchment requirements)

Standard requirementgor all Lots include

1 Noexposed zinc or copper building products

9 Carpark areas to drain to stormwater pre
treatment device €.g.swaleetc.) prior to leaving
site

9 Catchpits designed for capture of gross pollutan
(as per ITS)

1 Retain a minimum of the initial abstraction volun
for new impervious areas if compacted soils are
NEYSRAIFI GSR® LT O2YLI (
then retain the initial abstraction volume for the
entire site. Retaining more where soil condition:
allowis supported. Match prelevelopment

runoff volume through reduced runoff practices ¢

At time of building consent

As required by
development

Developer
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Catchment (where)

Requirement (what & why)

Assessment Timing (Key
Approvals) (how)

Priority / Staging (when)| Funding (who)

sub catchment management including soakage
and reuse. Where this cannot be achieved,
mitigation within the receiving environment will
be required such as channel stadidition and/or a
financial contribution for a third party to
undertake downstream erosion prevention
1 Reduced impervious area highly recommended,
including volume control mitigation through
reduced impervious area and/orgse and/or
downstream works
Theoverall treatment train approach is Catchpit (or gross
pollutant trap), swales and centralised devices for quality
and quantity managemeng(g.wetlands)

All subcatchments

Where the impervious percentage is higher than allowec
for in the centralised devicextended detentionas per
the design parameters table shall be provided for the
additional impervious area.

At the time of building
consent and/or Hamilton
City Councitesource
consent.

As required by
development

Developer

All subcatchments

Lots withHigh Risk activitiesequire aPollution Control
Planand sitespecific onlot source control and treatment
design (Refer toFigure6-2: Mangaheka Top 15 Industrial
Risks.

At the time of building
consent and/orHamilton
City Councitesource
consent and/or as required
by theHamilton City Counci
Stormwater Bylaw.

As required by
devdopment

Developer

All subcatchments

Lots with activities anticipated to generapdosphorus
and/or nitrogen in stormwater runoff require to
demonstrate stormwater nutrient removal/ management.

At time of building consent
and/or Hamilton City
Councilresource consent
and/or as required by the
Hamilton City Council
Stormwater Bylaw.

As required by
development

Developer

All subcatchments

Rainwater tanks for nompotable re-use mandatory

At time of building consent

As required by
development

Developer
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

Guidance provided in three waters practice managemen
notes:Hamilton City Counadil2 andHamilton City Council
05.

Stormwater- General Requirements Treatment devices (unless they differ from specific soatchment requirements)

All sub-catchments Centralised devicege.g. Wetlands) At time of building consent | As required by Developer

1 To be located and sized to ensure all catchment floy and/or Hamilton City development
(up to the 100 year event) are captured and manage Counciresource consent
and operation and maintenance costs are kept to a
practicable minimum.

1 Attenuation of 2 and 10 yar events may be required
on lot depending on design of downstream device

1 Peak flow management is required with reduction to
generally 70% of prdevelopment flow for the
100year ARI storm event

1 Centralised devices located within the Hamilton City
boundary to be in accordance witfigure2-9.

1 Water Quality- Water quality treatment is requireds
per the design parameters table

1 Submerged Outletsnust comply with the ITS

1 Groundwater (depth) monitoringat the location of
each stormwater device is required from a
groundwater monitoring well. For devices with an
impermeable (lined) layer, minimum of monthly
readings over JulNovember is required. For device!
with a permeable (unlined) layer,rainimum of
monthly readings for a 12 month period is required.
the year is unseasonably wet or dry then the
monitoring should be repeated fomather complete
cycle.
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

1 Vesting.Devices must be compliant with design
parameters prior to vesting tBlamilton City Council
and for the duration of the defects liability period. If
the entire contributing catchment has not been
developed at the time of vesting, alternative method;
for demonstrating compliance will be required.
Detailed operations and maintenance plans shell b
provided toHamilton City Coungrior to vesting.

1 Operation and Maintenance Plarfer devices shall
recognise the flat gradient of the upper catchment
outlets and ensure downstream restrictions are
identified and removed on an egoing basis, to
maintain hydraulic capacitgnd to control water depth
to allow plant growth in the upstream devices

9 Details relating to level of water quality treatment
provided by devices to be assessed at time of
resource and building consent

All subcatchments Additional water quality treatment requirements for all | At time of building consent | As required by Developer

devices (oHot and centralised): and resource consent development
1 Offine treatment (required)

1 Whereflood storage is to be provided dme,
treatment is to be provided offine up-catchment.
Ortline flood storage is to be provided by keepin
a naturalised low flow channel, with storage
provided in the adjacent flood plain.

1 High flow bypass of forebagiff >10 year event

1 Device bypass for >100 year event

All subcatchments Ontlot and centralised devices At time of building consent | As required by Developer

Where it is identified that stormwater discharges will hav development

an effect on aquatic habitat and water quality values, the

specific habitat enhancement shall be included as a
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Catchment (where)

Requirement (what & why)

Assessment Timing (Key
Approvals) (how)

Priority / Staging (when)

Funding (who)

mitigation measure via riparian planting and/or stream
works as appropriate.

All subcatchments

New roadswithin sub catchments are recommended to
include stormwater collection/treatment systems followin
the hierarchy provided in the ITS to reduce or eliminate
contaminantsprior to stormwater entering the stream.
Where possible this will be achieved in the centralized
device.

To be confirmed

Prior to lot development

Developer

Stormwater - General

Requirements

All subcatchments

Peat in the development area:
It isencouraged that where peat is outside of the
development footprint, it should be maintained.

When in the development footprint the developer is
required to:

1 Identify if peat is to be removed (and over what
extent and depth);
Advise if being replaced (arnfdso, with what); and
Provide an assessment that this does not chang
shallow groundwater flows sufficient to cause ar|
adverse effects (including but not limited to
consolidation settlement, drawdown of surface
water bodies etc.)

f
f

At time of resource cosent

As required by
development

Developer

All subcatchments

Developers and key stakeholdeshall work together and
collaborate withHamilton City Coundib effectively
implement the Mangaheka ICMP to implement the
solutions and meet the requirements of the ICIglBctions

BPO2.

At time of resource consent

As required by
development
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Catchment (where)

Requirement (what & why)

Assessment Timing (Key
Approvals) (how)

Priority / Staging (when)| Funding (who)

All subcatchments

h@SNI I yR Cft 2 ¢gDevelopintérts tadaHofwo t
existing overland flow paths discharging onto each lot ar
consideration of exacerbation associated with maximum
probable development upstream. May require flood
mapping for larger flowpaths. Detailed design required tc
accommodate up to the 100 yeaosgt-developed flows
from neighbouring catchments.

At time of building consent
and/or Hamilton City
Councilresource consent

As required by Developer
development

All subcatchments

All infrastructure sizinglocations and alignments are
preliminary andshall be confirmed by detailed design anc
integrated with other infrastructure (e.g. roads) to
implement the solutions and meet the requirements of th
ICMP

At time of resource consent

As requiredby -
development

All subcatchments

Networks shall be degned to ITS standard@inless
specified otherwise within this ICMP) and sized to servic
the fully developed catchment to the design parameters
and requirements to achieve minimum levels of service

At time of resource consent

As requiredby -
development

All subcatchments

Development proposalsvhich are lodged withtHamilton

City Counciand/or WRC ahead of major infrastructure

shall demonstrate how the solutions and requirements o

the Mangaheka ICMP will be met.

This includes showing that developmenbpbsals:

1 Are consistent with the solutions and requirements ¢
the ICMP

1 Will not compromise future development or
implementation of major infrastructure, and

I Can establish flood storage and stormwater treatme
solutions in the catchment which meet the dgs
parameters in Table 6.2 of this ICMP

1 Any site/activity specific technical investigations and
assessments have been undertaken as part of

development planning (e.g. hydrological,

At time of resource consent

As required by -
development
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

hydrogeological, geotechnical and ecological
investigations/assessments)

All subcatchments Resource consent applications for development activitie{ At time of resource consent| As required by -
shall be lodged witiHamilton City Counciind WRC development
contemporaneously, and both Councils shall work togett
to ensure that decision outcomes are consistent with the
solutions and requirements of the Mangaheka ICMP
Note 1:WRC has jurisdiction over earthworks sites and H
has jurisdiction over biding sitesSmall scale
development sites may not trigger WRC requirements fo
soil disturbance activities. In these instan¢¢amilton City
Councilwill ensure that site specific erosion and sedimen
controls (including flocculation treatment systemsgar
required viaHamilton City Coundiand use and/or building
consentsHamilton City Councihay also seek advice and
specific input from WRC as required

Note 2: Ecological assessments are required for all
modified watercourses in the catchment (inclodifarm
drains). These watercourses shall be identified by
developers at the time of development planning and
adzoe2SO0 G2 GKS woSad LN O
YAGATFGA2Y YSI adaNBaQ NEBI dz
All subcatchments | TheW C dzir@zaNX 8uyfide@in Section 6.6 of this ICMP | Detailed design and ICMP | High priority -
shall be considered for implementation. implementation planning Prior to development

Stormwater - Wider Catchment Requirements

All sub-catchments Inside Waikato District Council Boundary
Suitable energy dissipation and erosion protection Actions folWRCand High priority WRCandHamilton
measuresshall be provided at all required stream Hamilton City Coundib be | Prior to development City Councifunding
locations, as identified by this ICMP, in order to minimis¢ agreed split

erosion of stream beds and banks.
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

Natural /green engineering solutions appropriate to the
soft sediment environment are preferred over hard
engineering solutions using rock and concrete to assist t
retention and enhancement of natural features.
Requirements for protection measures aretaiéed in

Section 4.
All subcatchments Modified and natural stream channeland their riparian | At time of resource consent| As required by
margins shall not to be used as locations for stormwater development

treatment devices. This is to assist in the retention and
enhancement of existing riparian areas and vegetation.
Requirements for the downstream sections of the
Mangaheka Streamra provided in Sections 4 (Stormwate
Management) and 6 (ICMP Implementation).

All subcatchments Ecological Requirements: At time of resource consent| As required by Developerf?WRC and
development Hamilton City Council
w Ecological assessments are required for all modified split of funding in
watercourses in theatchment (including farm drains) WNDC jurisdiction

1 Provision fohabitat restoration and protection where
black mudfish species are identified

w Watercourses shall be identified by developers at thi
GAYS 2F RS@St2LIYSyd LI I
practice ecologicgbrotection and mitigation
Y S| a dzNB & Harhii®j Ginh QbatnBiigs made
no provision for offsite mitigation in this ICMP.

w Riparian vegetation, where present, should be retair,
and any new riparian planting done with indigenous
eco-sourced vegetatioselected from the Plant
Selection Tool for Waikato Waterways, Waikato Rive
Authority as well as the Mangaheka Restoration Visi
and the Local Indigenous Biodiversity Stratelyy
particular, opportunities to introduce more harakeke
(flax) into the natural environment in areas where it
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Catchment (where)

Requirement (what & why)

Assessment Timing (Key

Approvals) (how)

Priority / Staging (when)| Funding (who)

can be accessed for harvest and cultural use should
considered.

w Inthe event of any discovery of threatened native
aguatic species, the authdies shall be naotified and ai
appropriate translocation programme shall be
developed.

All subcatchments

Erosion andSediment Contral

BErosion and sediment controls shall be in accordance
with Hamilton City Counciind WRC requirements, and
shall beestablished on site and approved bamilton City
Counciland WRC (aquired) prior to any soil disturbance
activities akingplace

Note 1: This applies to all catchment development and
physical works activities where soil disturbance activities
are undertaken, e.g. bulk earthworks and development
of major infrastructure/services where best practice
guidelines, standardand relevant City bylaws shall be
applied

Note 2: Flocculation treatment systems shall be
established on all development sites to treat sediment
laden runoff prior to discharge from the site (e.g. to the
stormwater network or directly to the receiving
environment). In this regard flocculent bench testing to
determine the reactivity of soils to treatment shall be
undertaken, and the most efficient flocculent type
applied via condition of resource consent or associated
management plan

At time of resoure consent
and during construction

As required by
development

Developer

Stormwater - SubCatchment Requirements

A-4 Guys catchment

Catchment discharges to centralised devi@eGuys Pond)

which provides flood attenuation only.

Ontlot treatment and flood
attenuation to be assessed

As required by
development

Developer
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Catchment (where)

Requirement (what & why)

Assessment Timing (Key

Approvals) (how)

Priority / Staging (when)| Funding (who)

Water quality treatmentis provided by HJMWvetlandand at time of resource and
associated swales. Additional 4wt treatment required building consent
OW{idl yRFNR wSljdzANBYSyilia ¥
parametersas per Resource Consent requirements
Al Subcatchment fullyconsented attime of ICMP approval | Ontlot treatment and flood | As required by Developer
(including on lot measures). This includes: attenuation to be assessed | development
1 Catchment discharge® new centralised devicé4) at time of resource and
which will provide flood attenuation up to 90% building consent
impervious lot area for up to the 100 year event.
1 Treatment is undertaken through subcatchment B
devices
1 Lots with higher than 90% impervious aréeequiring
resource consent) rexl to provide oAot attenuation
for storm water flows in the water quality device
(1/3rd of a 2 year 24 hour storm), 5 year, 10 year an
100 year events, to reduce peak flows to that resulti
from 90% imperviousness.
9 High Risk activities (p736837) reqire a Pollution
Control Plan
For future development requiring resource consent:
1 All stormwater general requirements apply
A2 Subcatchment undedevelopmentat time of ICMP
approval (including on lot measures). This includes:
1 Stormwater Centralised Device under construction
1 High Risk activities (§736837) require a Pollution
Control Plan
w Rainwater reuse tanks for nospotable use are highly
recommended as a water efficiency measure
For future development requiring resource consent:
(&) All stormwater general requirements apply
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)
Approvals) (how)
B Subcatchment has an existing approved comprehensive Ontlot treatment and flood | As required by Developer
development plan and is under developmeiat time of attenuation to beassessed | development
ICMP preparation. This includes: at time of resource and
1 Construction of stormwater centralised devices building consent

(wetland and swales)
1 Water quality treatment provided by HJV Pond and
upstream swalesAdditional onlot treatment required
OW{ il yRI NR wSI| dztoNdeer &eyigh &
parameters as per Resource Consent requirements,
Maximum of 75% impervious cover
For any development over 75% impervious cover,
additional onlot stormwater attenuation required
(1/3rd of a 2 year 24 hour storm), 5 year, 10 year an
100 yea events, to reduce peak flows to that resultin
from 75% imperviousness.
1 No exposed zinc or copper building products
For future development requiring resource consent:
1 All stormwater general requirements apply

= =

C Catchment discharges to new centralised devi@zevice 7)| Ortlot treatment and flood | As required by Developer
which provides flood attenuation up to 90% impervious L attenuation to be assessed | development
area. at time of resource and
Centralised treatment device may not bhgossible- on- building consent

lot/at source treatment required to meet design
parameters at point of discharge

Lots with higher than 90% impervious aréeequiring
resource consent) need to provide 4ot attenuation for
storm water flows in the water quality device (1(Bof a 2
year 24 hour storm), 5 year, 10 year and 100 year event
to reduce peak flows to that resulting from 90%
imperviousness.
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Catchment (where)

Requirement (what & why)

Assessment Timing (Key

Approvals) (how)

Priority / Staging (when)| Funding (who)

D1

Catchment discharges to new centralised devigevice 6)
which provides flood attenuationp to 90% impervious Lo
area.

Lots with higher than 90% impervious ardeequiring
resource consent) need to provide 4ot attenuation for
storm waterflows in the water quality device (1/3rd of a 2
year 24 hour storm), 5 year, 10 year and 100 year event
to reduce peak flows to that resulting from 90%
imperviousness.

Overland Flow Path preseng detailed design required to
accommodate the 100 year post developed flows from
neighbouringcatchments. Flood mapping requiréal
address associated flows.

Ontlot treatment and flood
attenuation to be assessed
at time of resource and
building consent

Overland Flow Paths to be
considered at time of
resource consent.

As required by
development

Developer

D2

Catchment discharges direct to strea®ff-set flood
mitigation provided by Device 6 up to 90% impervious Lc
area

Centralised treatment device manot be possible on-lot
treatment required to meet design parameters at point o
discharge

Lots with higher than 90% impervious aréeequiring
resource consent) need to provide ot attenuation for
storm water flows in the water quality device (XfBof a 2
year 24 hour storm), 5 year, 10 year and 100 year event
to reduce peak flows to that resulting from 90%
imperviousness.

Ontlot treatment and flood
attenuation to be assessed
at time of resource and
building consent

As required by
development

Developer

El

Catchment discharges to new centralised devigevice 5)
which provides flood attenuationp to 90% impervious Lo
area.

Ontlot treatment and flood
attenuation to be assessed

As required by
development

Developer
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

Lots with higher than 90% impervious aréeequiring at time of resource and
resource consent) need to provide 4ot attenuation for building consent

storm water flows in the water quality device (1/3rd of a |
year 24 hour storm), 5 year, 10 year and 100 year event
to reduce peak flows to that resulting from 90%

imperviousness.

E2 Catchment discharges direct to strea®ff-set flood Ontot treatment and flood | As required by Developer
mitigation to be provided by Deviceup to 90% attenuation to be assessed | development
impervious Lot area for all flood attenuation events. at time of resource and

building consent
Centralised treatment device may not be possiblen-lot | Overland Flow Paths to be
treatment required to meet design parameters at point o] considered at time of
discharge resaurce consent.

Lots with higher than 90% impervious aréeequiring
resource onsent) need to provide otot attenuation for
storm water flows in the water quality device (1/3rd of a |
year 24 hour storm), 5 year, 10 year and 100 year event
to reduce peak flows to that resulting from 90%
imperviousness.

Overland Flow Path preserg detailed design required to
accommodate the 100 year post developed flows from
neighbouringcatchments.

F Subcatchment has an approved comprehensive Ontlot treatment and flood | As required by Developer
development plan and is under development at time of | attenuation to be assessed| development
ICMP approval. This includes: at time of resource and

w Catchment discharges to centralised devigeorters building consent
Pond) which provides flood attenuatiamp to 75%
impervious Lot area.
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

w Water quality treatmentis provided by Porters Pond
and upstream swaleg\dditional onlot treatment
NBIljdzA NBR oW{ il yRINR wSI
design parameterssaper Resource Consent
requirements.

w Maximum 75% impervious areadditional onlot
stormwater attenuationrequired for higher
impervious area (1/3rd of a 2 year 24 hour storm), 5
year, 10 year and 100 year events, to reduce peak
flows to that resulting fron 75% imperviousness.

w No exposed zinc or copper building products

For future development requiring resource consent:
1 Allstormwatergeneral requirements apply

G Catchment discharges direct to strear@ff-set flood Ontlot treatment and flood | As required by Devebper
mitigation provided by Device &p to 90% impervious lot | attenuation to be assessed | development
area. at time of resource and

building consent
Lots with higher than 90% impervious ar€eequiring
resource consent) need to provide 4ot attenuation for
storm water flows in the water quality device (1/3rd of a |
year 24 hour storm), 5 year, 10 year and 100 year event
to reduce peak flows to that resulting from 90%
imperviousness.

Oveilland Flow Path present detailed design required to
accommodate the 100 year post developed flows from
neighbouringcatchments.

H Catchment discharges to new centralised devigevice 5)| Orntlot treatment and flood | As requied by Developer
which provides flood attenuationp to 90% impervious Lo| attenuation to be assessed | development
area. at time of resource and

building consent
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

Water quality treatmentis provided by Device 5.
Additionalont 2 G G NBI G§YSy G NBI dzA | Overland Flow Paths to be
wSIljdzZA NBYSyiGa F2NJ I tf [ 20G4&| considered at time of

Lots with higher than 90% impervious ardeequiring resource consent.
resource consent) need to provide 4ot attenuation for
storm water flows in the water quality device (1/3rd of a !
year 24 hour storm), 5 year, 10 year and 100 year event
to reduce peak flows to that resulting from 90%
imperviousness.

Oveland Flow Path present detailed flood mapping
required to address associated flows.
Wastewater¢ General Requirements

All subcatchments Within Hamilton City Council Boundary
Wastewater in all subcatchmentsshall be served by the | At time of resource consent
existing and proposed wastewater network.

Gravity mains to access tmetwork shall be extended as
development occurs and capacity shall be assessed dur
the engineering phase for suitability to serve the
surrounding areas draining to the nearest pump.

Levels of service to be achieved in accordance with
Hamilton City Courict Q& NXBIj dzA NBY Sy i &
Best practice design, construction and inspection are
required to ensure that inflow and infiltration is minimise
Temporary pump stations are proposed at Ruffell road &
Tasman road with carrier pipes to be sized based on MF
and meetspecific requirements associated with crossing
infrastructure (e.g. such as the railway line near Ruffell
Road).

Within Waikato District Council Boundary
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Catchment (where) | Requirement (what & why) Assessment Timing (Key | Priority / Staging (when)| Funding (who)

Approvals) (how)

No change to existing elot wastewater disposal
requirements.

Water ¢ General Requirements

All subcatchments Low flow fixturesand other water efficient fittings are to | At time of building consent | As required by
be installed into businesses in accordance with Rule development
25.13.4.5a and c of the HDP.

Low flow fixtures will promote water conservation, reduc|
costs associated with water consumption and ensure the
size of infrastructure is minimised by promoting
sustainable water use.

Future infrastructure upgrades can be avoided or
minimised by identifing and managing inefficiencies sucl
as leakage, inflow & infiltration and unauthorised use.

All subcatchments Strategic 450mm water mainshall be required in At time of resource consent| In line withHamilton
specified locations as per Water Master Plan and indical City Counciplanned
in Figure2-9. staging

250mm trunk mainsshall be extended along road corrigo
as the sukcatchments develop.

Levels of service to be achieved in accordance with

I YAt G2y / AGe@& [/ 2dzyOAf Qa N,
Minimum pressure and flows to be achieved, including
consideration of adverse effects on the existing built and
consented environment.
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- Existing Storage Areas
D Future Storage Areas

These lots will discharge to a future centralised
device. On-lot treatment is required for gross
- pollutants and any ‘high risk' activities.
Additional flood detention needed if on-lot
impermeable area is to be greater than 90%.

These lots will discharge to an existing
centralised device. On-lot treatment is required
‘Ug for gross pollutants and any ‘high risk' activities.
Additional flood detention needed if on-lot
impermeable area is to be greater than 75%.

Lots in these areas may discharge direct to the
stream (as a downstream centralised device
may not be practicable). On-lot contamination
treatement required to allow discharges to meet
| water quality requirements at the edge of each
lot. Flood detention allowance may be provided
by adjacent future centralised device but
additional flood detention needed if on-lot
impermeable area is to be greater than 90%.

h Hamilton City Council

Te kaunihera o Kirikiriroa

Note that catchment boundaries shown here
reflect the most up to date information. Some
boundaries are different to those shown in the
1D Modelling Report, which has not been
updated as this would require re-modelling. Re-
modelling will be done during detailed design of
proposed dovices.

Vo

Sourced from the LINZ{Data Service and licensed forre-use under the|Creative Commons Attribution 3.0 New;Zealand licence

A

Means of Compliance HAMILTON

Trim No.

.
[=]

GIS & CAD Services o

— CITY’ s

Figure6-1: Means of Compliance Map
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lHCE‘ “Top 15" High Risk Activities

MNotes

Title on WSWMG/AC ITA List

1 Car Wreckers Mot on HRFR list "Automotive Dismantling”
2 Hazardous Waste treatment sites Mot on HRFR list "Hazardous materials storage or treatment”
" Waste transfer stations", " Non-metal recycling [
composting, glass paper or paper board."™ and "Landfills"
3 Waste management sites | transfer stations, compost sites, landfills etc) on WSWMG and AC ITA
Various Activities "Petroleum or coal product
Manufacture or processing of chemicals, and of petroleum, coal, rubber manufacturing” and Various " Rubber Industry” and
4 and plastic products. Various :"Other Chemical Products”
5 Bitumen Plants Medium risk on Waikato SW Mgmt Guide list. "Bitumeny/asphalt premix or hot mix”
" Processing of metals (smelting, casting)”, "Metal plating,
] Electroplaters, foundries,galvanisers and metal surfacing. anodising or polishing"”
Timber preservation, treatment and storage sites where chemically
7 treated timber is stored "Treated Timber Storage"” and "Timber Treatment"
"Tyre manufacturing or retreading”, "Recycling, recovery,
B Stockpiled tyres reuse or disposal
g Manufacture of fabricated metal products, machinery and equipment Various: " Machinery or equipment manufacturing”
"Concrete batching plants (ready mixed concrete)”,"
10 Concrete batching plants and asphalt manufacturing plants. Bitumen,/asphalt premix or hot mix”
Crushing, grinding or separation works (other than sand,
11 gravel, rock or mineral - e g slag, road base, demolition material) "Metals (crushing, grinding, sorting or storage)”
Road freight transport depot (non-chemical) with
12 mechanical servicing Same
13 Log storage yards (outside of forested areas) Same
14 Truck wash facilities Mot on other lists
15 Car wash and valet services. Mot on other lists

Figure6-2: Mangaheka Top 15 Industrial Risks

Version4.0 ¢ January 2019

2y Hamilton Cit\

Te kaunihera o Kirikiriroa




MangahekalCMP:ICMP Implementation Part 6| Pagel08

6.6 Future Actions

Table6-4 detailsfuture actions considered important to meet tlimgoingoutcomes of theMangahekdCMP. These will need to be addressed by
developers at the time of their proposals or Bamilton Qy Counciland reflected in future revisions of the ICMP. Opportunities that should be sought by
parties in the hydrological catchment are also listed.

Table6-4: Future ations

Anticipated timeline (responsibility)

General
1 ICMPisimplementedonce the ICMP is finalised and approved by ittanilton City Council 2019 (Hamilton City Council)
1 Place the ICMP (and appendices) on ifanilton City Councilebsite
1 Inform key stakeholders (internal and external)
1 Pass to theHamilton City Counc@ompliance Team for education purposes in accordance with
Hamilton City Counc@SDS requirements

Meet with Hamilton City Coundbevelopment Engineers, City Planning, Planning Guidance Unit and Buildi
Unit to ensure regirements within the ICMP (specifically BPSOs, Design Parameters and Means of Comg
are sufficiently understood and implemented through Resource Consents and Building Consents (as reqt

2 Integrate with the Hamilton @y CouncilCSDC Monitoring Programmehis includesthe proposed catchment 2018/2019 (Hamilton City Council)
monitoring, as per Sectiodof this document, in thédamilton CityCouncilCSDS Monitoring Programme wher _ o
it is reviewed / updated (as per Condition 37 of tHamilton City Couno2SDC). This should include Integrated with Draft CSDC Monitoring

consideration of detailed monitoring methods to ensure consistency with baseline methods and any broa Programme (2018)
updates to theHamilton City Counc€SDC Monitoring Programme, if/ when required

3 Proposed Waikato Regional Plan ChangéMaikato and Waipa River Catchments (HeaRiners) Seek Following WRC Plan Chang@thmilton
guidance from WRC on the short term and long term numerical water quality targets for the Waikato and City Council)
River Catchmentsn particular determine how these targets relate to urban stormwater discharges

4 Wider catchment management and monitoring initiativggxplore opportunities to collaborate with other Ongoing (Hamilton City Counaiid other
agencies on wider catchment management and monitoring initiatives. These may include, but are not lim agencies e.g. Waikato Regional Gmcil,
to: Waikato District Council, IwT,angirau

Restoration Groupetc.)
1 Ground and sugce water monitoring throughout the catchment

1 Water quality treatment and monitoring throughout the catchment

Version4.0 ¢ January 2019
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Ref Anticipated timeline (responsibility)
1 Ecological restoration and monitoring throughout the catchment
1 Further stream channel erosion and stabilisation projects if/ where requheglighout the catchment
5 ICMP to be reviewed and updated as required (refer to Se&ibn Ongoing (Hamilton City Council)
Flood Hazard Assessment
6 LiDAR survey extenpdate Dependent on LTP funding and
programme requirements (Hamilton City
Council)
7 Detailed flood hazardhodellingin accordance with extent assessment using MIKE 11 (or siriitabe in To be undertaken after new LiDAR is
accordance wittHamilton City Coun&@a { G2 NX g+ G SNJ a2 RSt Ay3a aSiK2R2 flown of the city, and in line with funding
prioritisation. (Hamilton City Coungil
Water
8 Bulk water mains 550/700mm bulk pipelinege.g. the Pukete supply maifgr water service level 20152018 Hamilton City Coungil
Habitat Restoration
9 Update and Implement th&angahekaRestoration Vision To WRG@imeline
Erosion Prevention
10 Review and implement programme of works for erosion protection as per AppBEnémedial works ray Ongoing in collaboration with WRC,
include battering back overeg¢p banks, reinstating channel features, riparian planting for bank stability anc Hamilton City Coungithe consent holder
armouringand stock proof fencing and landowners
11 HCC to investigate potential4mnnection of Te Otamanui Stream to upper catchment when planning Devit 2018currentlyunderway
Water Quality
12 Hamilton City Counadilfficers to review pollution control plans for catchment high askivitiesthrough the 2018 (Hamilton City Councdhgoing
building consent process for new development
13 Hamilton City Counadilfficers to reviewand audit existinglevelopmenswith a focus on the prioritised 2018(Hamilton City Council)
activities identified in the Water Quality repart (AppendixC) and as listed id\ppendix M
Version4.0 ¢ January 2019
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Anticipatedtimeline (responsibility)

14

15

16

17

18

19

20

21

22

Hamilton City Counadilfficers to discuss recommended improvements to Porters and HJV centralised devii 2018(Hamilton City Council)
with consent holder prior to vesting

Hamilton City Counadilfficers to require completion of the Porters and HJV centralised devices under urgel 2019 (Hamilton City Council)

Review of ITS requirements for contaminant removal and device parameters following adoption of Waika Following WRC Plan Change 1
Regional Council Proposed Plan Changélgalthy Rivers.

Erosion and sediment controls shall be in accordance Matimlton City Counciitnd WRC requirements, and  As required by development
shall be established on site and approvedHdamilton City Councind WRC (as required) prior to any soil
disturbance activities taking place

Operation andMaintenance

ReviewHamilton City CouncBtormwater Device Operations & Maintenance template and ITS chedilistire 2018/19 (Hamilton City Coungil
the templaterefers to ICMP parameters, amdnsiderstormwater devicgperformance at the time asset is
vested.Compare to city wide monitoring plan.

Operations and Maintenance Plans for devices shall recognise the flat gradient of the upper catchment o Ongoing (consent holder)
and ensure downstream restrictions are identified and removed on againg basis, to maintain hydraulic

capacityand to control water depth to allow plant growth in the upstream devices. Site visits in August 20:

showed excessive weed/vegetation growth in the stream between Porters Wetland device outlet and Kot

Drive, and stream bed high points up to 35m downatreof the Koura Drive culvert, which need to be re

profiled prior to vesting of device.

Changekipgradesto existing stormwater device® consider litter screens and hydrocarbons (submerged  2018/19 (Hamilton City Council)
outlets). Consider these changes for standard design in ITS.

Waikato Regional Council may want to consider reducing the drainage board area within the urban area . Ongoing (Waikato RegiahCouncil and
manage this with Hamilton City Council. Hamilton City Council)

¢CKS OFLIAGLIE ¢g2NJa FyR 2y32Ay3 2LISNIGAZ2Y YR Yl ) 2019/2020 (Waikato Regional Council
jurisdiction shall be agreed by WRC (land drainage manager) and Hamilton City Council (City Waters). T and Hamilton CitfCouncil)
LINP2SOUG Aa NBO2YYSYRSR (2 0SS ¢AGKAY GKS FANRUG

jurisdiction to provide for ongoing ease of operations and maintenance to allow for urbanised flows.
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Anticipated timeline (responsibility)

23

24

25

26

27

28

29

Hamilton City Council will work with Waikato Regional Council regarding the future maintenance of the  Ongoing (Waikato Regional Council anc
g GSNO2dzNERS (2 GKS SlFad 2F Y2dz2Nk 5NAGS 6AGKAY | Hamilton City Council)
for the upper urban area to ain efficiently

Mana Whenua Cultural Impact Assessment

Maahanga, Tamainupoo and Ngati Hauaa have not concluded their final research in thidareavhenua are 2018/2019 and ongaig (Waikato District
currently preparing a broadecultural values asessmenfor the wider Rotokauri area and this will supersede Council and Hamilton City Council)
historical cultural impact assessments relied on for this ICMP. Please refer to the new aatues!

assessmenivhen it is available.

Opportunities

Hamilton City Coundib recommend to WR@ reviewlpdate the High Risk Facilities registebting inline 2018/19 (Waikato Regional Council and
with that of! dzO1 f I Y R / 2 dndthdstoivatexdbidelinasin8eldevelopmentHigh risk facilities ~ Hamilton City Council)
register should include activities and associated pollutant management solutions.

Hamilton City Coundib consider updating the Stormwater Bylaw to reflect additional high risk activities 2019/2020 (Hamilton City Council)
recommended in the Water Quality repdrt Appendix C

Hamilton City Councitill continue to have conversations with WRC during pieriod of transition in the 2019/2020 (Waikato Regional Council
strategic legislative context and will update the Contaminant Module and continue working with WRC dur and Hamilton City Council)
this stormwater treatment evolution phase

A city widechange to the District Plan will be considered to achieve a lower impervious cover for industria 2019/2020 (Hamilton City Council)
(currently 90%) to assist in reducing volume of stormwater runoff

Education

Once the ICMP is finalised and approved, key stakeholders will be informed. The ICMP will be placed or 2018/19 (Hamilton City Coungil
Hamilton City Councitebsiteand implementation meetings with Hamilton City Council Development

Engineers, City Planning, Planning Guidance UdiBaniding Unit to ensure requirements within the ICMP

(specifically Parameters and Methods to Achieve Compliance Table) are implemented through Resource

Consents and Building Consents as required

Version4.0 ¢ January 2019
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6.7 Mechanisms for Implementing Measures {1 Waikato regional council drainage networkd/Naikato Regional
Council has powers relating to the maintenance of land drainage
Mechanisms for implementing measures include: networks to maintain groundwater levels, manage surface
f Development applications Developments will be assessed ponding after rainfall, and event flooding. Hamilton City
againstthe Design Parameters and Means of Compliance tables [ 2dzy OAt Qa 9RdzOF GA2y {UGNFUS3Ie gAff
at the time of resource consent and/or building consent SyadaNAy3 2FAllI 02 wS3IA2YyLEt [ 2dzy OAf ¢
application.A Geographical Information Systems (GIS) layer has are met.
been developed to aid Hamilton City Councils consent processing T / 2 dzy Brgtedlan: The LTP is used as a funding
officers in identifying the requirements for each sub catchment. mechanism for infrastructure rriired for theMangaheka
Resource consent conditions will be written and enforced OL GOKYSYy(dd L/at Q& Attt O2YyiNROdz$
accodingly.

infrastructure projects in the LTP.
SeeFigure2-9 for network service plans to assist in development q
proposals. Developers will need to check witiimilton City

Councilbn thestatus of the plans in this ICMP, catchment

performance and where a resource consent is required, should
participate in preapplication meetings to understand

requirements prior to development of proposals.

Existing programmesuch as:

- Planned maintenanééand operational improvements

- Asset renewal programmes

- Design and development in accarte with ITS

- Customer service level (satisfaction surveys, complaints,
monitoring)

1 Enforcementgproposed dstrict plan andbylaws. Council has
adopted a stormwater bylatwhich sets out Councils powers
under the Local Government Act to manage, regulate and
LINPGSOGEZT YR (G2 LINB@Syl GKS YAadzaS 2F /2dzyOAftQa fIyRX a0NHzOGdzZNBa 2N
infrastructure associated with stormwater drainag&his wil be
supported by an Education Strategy.

1 Education strategy this requires effective internal and external
communication

23 Hamilton City Council Stormwater Bylaw 2015 24 For example road catchpits and sumps are currently cleaned out on an annual cyclic
basis. However, streets with known leaf fall problems which are swefi three times a
week to forestall blockages.
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Incorporate into City Waters education strategy and assess
appropriate communicationplan within 1 month ICMP approval.
The strategy needs to ensure that affected Units understand and
apply ICMP content and implement though mechanisms such as
consent approval processes and conditiofitie external
communicatiorstrategy needs to ensurdatthe ICMP is
understood referenced in consent application documents and by
key stakeholders, BPOs are adopted and there areuildings
exposed to unacceptable levels of risk from flood hazadvtisasures
will include: Roadshow, Intranet, WebsigdCMP, Website; FAQ,
Territorialauthority websites where appropriate.

9 Collaboration with other agenciesCollaboration with other
3SyOASa 2y L/atQax 5Aa0NAOG tfly OKIy3aSa
approvals and bylaw reviews to ensure appropriate quality and
guantity requirements are met.
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7 |/ 2yadz GFaAz2y 7.1 Key Stakeholders

A list of the parties consulted is providedTiable7-1 (for more detailed

Consultation has been undertaken with all key stakeholders (internal and n
y ( records refer to thé¥a I y 3+ K SQoinmubicatiott f | HAMiltow

external), directly affected landowners (developers and-derelopers) City C iD ber 201
and the wider community as an integral part of the ICMP development ity CouncjiDecember 201}j.
process. This has helped to generate a tgeanderstanding of the Table7-1: Key Stakeholders

MangahekaCatchment and the issues and opportunities arising. It has

also assisted with gathering baseline information and testing proposed Internal Stakeholders

management options. Elected Members
Key actions have included: City Planning
City Waters

1 Development and execution of the Mangaheka ICMP
CommunicatiorPlan Hamilton City CoungiDecember 201)

9 The provision of information and meetings with key stakeholders,
including regular project updates, facilitation of discussions and
related followt up actions

1 Internal and external key stakeholder workshops (presenting on
issues, options and proposed BPOs / management solutions)

1 Targeted consultation on the Draft ICMP (Version 1), including

City Development

City Transportation

Parks & Open Spaces

Asset owners

Operations and Maintenance
Regulators

External Stakeholders

1 Waikato Regional Council: The Regional authority for the Mangahe
catchment area, Technlcal assessaqr {%CSDC ghgnmeKntéand Drair

= —4 8 8 _a_4a_9a_2._-2

Lz6t AO y20AFAOFGAZ2Y YR I WRNRL A YVQadhiSiddork2y U2
particpation of all interested parties f  Waikato District Council: Territorial authority for large part of
1 Follow up communications and/or meetings with all parties who catchment
Iodged Subm|SS|OnS Vla the targeted Consultatlon proceSS ﬂ WaikatoTainui Raupatu River Trust: In accordance with the Waikat
River Settlement Act
Further details regarding this consultation are provided in the f Tangirau WetlandRestorationGroup
Qal y 3 K SQommubic¢atioti f I HArfiltord City Coungil f  Mana WhenugTe Ha o Te Whenua O Kirikiriroa)
December 201} 1 Developers (as landowners) in headwater of catchment and within
boundaryand Landownersutside city boundary adjacent to
Mangaheka Stream
1 Land drainage scheme parties
I NZ Transport Agency
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Consultation on théCMP included the following: Many of the submission points /issues overlapped, emshmon themes
1 Presentation and drofn session for Developers were identified. A high level summary of the points raised and how they
{ Stakeholder Open Dayor members of the public and targeted have been addressed is providedTiable7-2.
stakeholders
f W5 NER L) A yoRHamifoa @ity oyirsihternal staff where
the ICMP couldbe further explained and feedback provided
1 Series of workshops with WDC/WRC staff regarding emerging
issues and findings of technical reports.
1 Follow up letter on outcome and ICMP outcomes and
implementation presentation (invite to PCG reps, Unit Managers
L AdZAETRAY3I ' yAGTI tD !'yYyAGEZ 59Qa3x /Ade 21 GSNA NBLA FyR /2YLX AlFIyOS
team)
1 Follow up letter toexternal partiesdevelopersand submitters
(with invitation to meet)on finalised ICMP
7.2 Issues Raised

A total of 197 issues or queries were raised in submissions received from
internal and external stakeholders. The external stakeholders included
Waikato District Council, Waikato Regional Council, Porter Properties
Limited, Te Rapa Gateway Limited, TangR&storation Group,

developers, mana whenua and the community.

The majority of the submissiguoints (127) were from Waikato Regional
Council, requesting minor clarifications and/or amendments, however,
there were 70 points or queries raised by other suitbers. All

submissions have been considered and acknowledged, and the issues
which directly relate to the ICMP have been addressed and are reflected

%

GKA&d WCAYLFf B5NIFGQ R20dzYSyd 6KSNB | LIINBLINRAF (S
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Table7-2: Consultationg High level smmary ofkeyissues

Issue category Addressed Refer Section

Water Volumes Reduction in ground soakage leading to The ICMP identifies the proposed maximisiigon-lot soakage opportunities 4.3.1(Flood
greater stormwater volumes andstormwater detention tanks. Cerdlised maamade wetlandsimedto Management) and

) ) help mitigate against an increase in peak flows during flooding events. 4.3.2(Water
Flooding of roadways (already taking place Sensitive Design)

some locations)
Potential for ongoing development to alter  The potential for this has been reviewed and the catchment boundary with 6.6 (Future
stormwater flow directions which may alter the ICMP has been revised based on information provided to é#milton Actions)
the catchment boundaries City Counciéxpect to provide better definition around the upper reaches of

the Mangaheka Stream and the Dtamanui suizatchment. This will be an

on-going future action for the catchment boundary to be updated as

development occurs and potentially modifies the current boundaries.

Te Otamanui Need to consider potential development ©& Hamilton City Councére preparing a scope of works to undertake further 6.6 (Future
Reconnection  Kowhai Village anduttural/ecological/ modelling and survey of the Te Otamanui st#tchment and will discuss with Actions)
erosion etc effects of the reconnection. Waikato District Council and other stakeholders. It is expected this will mot

few development scenarios in order to reackanclusion on whether re
connection is possible.
Potential for flooding to some landowner There are a number of investigationstad in the Te Otamanui Fatal Flow 2.6.1(Flood Risk)
properties Assessment which would need to be conducted, including assessment of
potential flooding and impacts to existing infrastructure and properties, pric
to any further decision being made on the reconnection of this catchment
Water Quality  Postdevelopment water quality should be  The programmed stream works for erosion protection, riparian planting anc 2.3.5(Water
improvement on current conditions stock protection will assist in the enhancement of the stream environment Quality and
improvement of water quality in terms of nutriestand suspended sediment. Contaminants)
Alignment with Healthy Rivers (Plan Change The use of a treatment train approach in the upper catchment, meeting be: 3.2 (Stormwater

1) targets practice standards, will also help reduce contaminants in stormwater. This and Receiving

aligns with the intent of Plan Change 1. Environment
Assessments)

Concern for increased contamination Projected changes in the contaminant load following MPD and anticipated 6.4 (Design
contaminant removal via the proposed ttgaent train approach has been+e Parameters)

Definition of expected levels of contaminant assessed and is included in the Water Quality Addendum Report. 6.5(Means of

and what levels of contaminant removal nee The Design Parameters table identifies contaminant removal requirements Compliance)

to be attained per the best practice standards as detailed in the ITS.
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Addressed

Water Quality ~ Monitoring ofhigh risk sites and stream wate Monitoring of high risk sites will be addressed through the consenting proc 6.5(Means of

quality associated with each high risk development. Compliance)
A monitoring regime is included in the ICMP to monitor downstream water 8.2 (Proposal for
quality a part of tle city wide monitoring programme. Catchment
Monitoring)
Potential impacts on downstream users, The ICMP discussion on effects on downstream users, native fish and the 2.3.5(Water
native fish and the wetland wetland haseen expanded and clarified. It is anticipated that the Quality and
combination of the programmed stream works and the treatment train Contaminants)
contaminant removal approach in the upper catchment will overall improve 3.2 (Stormwater
both water quality and ecological conditions. and Receiving
Environment
As®ssments)
Implications for developers for ciot onf 2G O2y G YAYlLyG O2yGNRE |yR | W{ 6.2(Hamilton City
treatment devices further assessment of rist wetlands willo S NXBlj dzA NER (2 | OKAS@S | & : Preferred Options)
and options should be undertaken before 6.5(Means of
imposing this requirement. Compliance)
Centralised Potential effect & proposed development on The ITS specifies that constructed wetlands should include an impermeabl 4 (Stormwater
Devices groundwater and its interaction with layer. Such a layer will isolate the wetlands from groundwater, hence the Management)
centralised devices operation of existing antuture wetlands is/will nobe impactedoy any 6.4 (Design

variances in groundwater level. There is, however, a need to understand Parameters)
localised conditions in the area of a proposed device to help inform design 6.5(Means of
For this reason advice has been sought and the Desigmietees Table has  Compliance)
been updated to include requirements for groundwater monitoring prior to

design.
Issues with the performance of existing A study has been undertaken by Beca to understand these issues.
centralised devices Landowners are being consulted on what is required to address this.
Future device performance monitoring Regulation and monitorig of device performance is controlled via the device

consent. The compliance of the existing devices is being addressed by WF
who issued the consents. The ICMP refers to the need for devices to be
designed and constructed in line with the ITS and dethéssizings required tc
meet the stormwater volume projected to be generated as a result of
proposed development.
Erosion Potential for increased erosion An erosion assessment has informed a planned programme for works to ~ 6.5(Means of
address this and detailed desiépr works will be scoped up with landowners Compliance)
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Addressed

6.6 (Future
Actions)
Objectives No clear detail on how all points of objective The ICMP has been revised to clearly define how the objectives will be me 3 (Issues and
are to be achieved Objectives)

Not clear how the ICMP aligmsth the Vision The ICMP has been revised to more clearly communicate the alignment w 4.3(Best
and Strategy for the Waikato River and the the Vision and Strategy for the Waikato River and the Waipa Catchment  Practicable

Waipa Catchment Management Plan Management Plan Options-
Stormwater
Stormwater ICMPs should give developers very clear  Guidance is provided in the Design parameters and Means of Compliance 6.4 (Design
Management guidance as to what is expected of them Tables Parameters)
6.5(Means of
Compliance)
The water conservation measures proposec Water metering is not due to be implemented bjamilton City Councilt the  4.3.2(Water
for the IQVIP (including the mandatory present time therefore an emphasis will remain on water detention and reu Sensitive Design)
provision of rainwater tanks) are not credible
Potential impacts associated with failure of Hamilton City Coungirefer to use larger devices to streamline the 4 (Stormwater
centralised devices maintenance process. The treatment train options together with the Management)

development of a programme of inspections and maintenance will address
risks associated with associated with device failure.
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7.3 Cultural Values
7.3.1 Consultation
5dz28§ (G2 GKS fFNBS ydzYoSNI 2F L/ at Q&

engagement with mana whenua for the Mangaheka ICMP only occurred
towards the end of the ICMP drafting. It is acknowledged that this was
not ideal, and earlier engagement with mana whenua rhaye been

more beneficial to enable an updated cultural values assessment to be
prepared to better inform this ICMP.

Notwithstanding this however, Council staff met with mana whenua
representatives of Te Ha o Te Whenua O Kirikiriroa over three hui to
discuss the outcomes sought in this ICMP. This culminated in a highly
engaged site visit to look at the wetlands under swaction (Porter and

Te Rapa gateway) and the severed Te Otamanucatdhment.

Following the discussions at various hui and the site visit, Council
committed to providing the mana whenua group with a copy of the ICMP
prior to lodgement with WRC for cditation, so they could see how

their feedback had been incorporated into the document.

Thoseoutcomesof specific interest to mana whenuwave been
incorporated into the ICMP document and tablesdescribed below

7.3.2 Means of Compliance Table

The followng requirements have been included in the means of
compliance table for all subatchments:

 Mana whenua have indicated a cultural interest in the
Mangaheka catchment. Prior to obtaining any resource consents
for development of land in the ICMP boundaryhin Hamilton

CityCounctda 2dzNAaRAQOGA2Y X
whenua and provide evidence of such consultation as part of any
resource consent application.

1 Rainwater reuse tanks for nowpotable use will be required for

dzy Raff ey HePe@Bdni(rediifnyg & resdce ¢oRsery). Othst =

important to note that a number of the Porter Group and Te Rapa
DIFGSglF& LINPBLISNIASA
NBIljdZANBE G(GKA&X az2 Al
covered by the esting resource consent.

1 Additional onlot contaminant removal and control (no exposed
copper or zinc, catch pits for capture of gross pollutants and
carpark areas draining to pteeatment devices before entering
the swale and wetland treatment device).

1 Encouragement of reduced impervious area (for volume control).

gAtt 2yte

7.3.3 Future Action Table

Reconnection of the Te Otamanui Stream is highly desirable to recharge
the Te Otamanui lagoon, and to also reduce flow and potential erosion in
the Mangaheka Stream. The following action has been included in the
Future Action table (and investigation isreently underway as part of the
Rotokauri North housing development which requires Device 6):

1 Investigate the potential reonnection of Te Otamanui stream to
the upper catchment when planning for Device 6.

Preparation of a wider cultural values assesslris proposed to be a
condition of the Rotokauri Greenway Notice of Requirement. It will take
I 6ARSNI LISNBRLISOGAGS (GKI Y
and Rotokauri Structure Plan, and include the Mangaheka catchment.
However as this coulde six months away, and rather than have no
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cultural context in the ICMP, it was agreed this ICMP should reference the development design, land designatiand resource consent processes
Rotokauri Structure Plan and Te Rapa Bypass Cultural Impact Assessmentaind general implementation where appropriate. The specifics of these
prepared by NAMTOK, together with Waikato Talavironmental Rn initiatives fall outside the scope of this document.

Te Tai Ao to inform the cultural context for the Mangaheka ICMP, with

the following notes in the Future Action Table:

1 Maahanga, Tamainupoo and Ngati Hauaa have not concluded
their final research in this area, which will be included in the
broader Culral Values Assessment being prepared by mana
whenua. That assessment will be the primary cultural values
reference document for development in the Mangaheka
catchment once it is completed.

Another action for Council to pursue in the future is to seekettuce the
amount of impermeable surface permitted in the Industrial Zone across
the city. Currently development can cover up to 90% of their site in
concrete/hardstand surfaces. This is oneyta reduce the amount of
run-off and potentially manage #hvolume of stormwater entering the
system. The following future action has been included:

1 Reduce the permitted impervious cover for industrial zones
across the City (currently 90%) through a city wide plan change.

7.4 Future Stakeholder Liaison

Ongoing liaien with key stakeholders and directly affected landowners
will be critical to the effective implementation of the ICMP. This is
recognised throughout the ICMP, in particular Secfiofh(Strategic
Objective$, SectiorB (Issues and Objectivesectiors.3 (Mangaheka
Catchment Specific Requiremenend Sectio8.2 (Proposal for
catchment Monitoring) Consultation may also be carried out as part of
further investigations and assessment work, major infrastructure and
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¥ Hamilton City Councilvill carry out monitoring in the catchment guided
8 az y 7\ u?z NJ\ )/ = by the methods outlined in the monitoring plan. In additievhere the

monitoring plan does not provide fit for purpose method the Auckland
Council Watercourse Assessment Methodology: Inftecstire and

Ecology (Version 2.0), Lowe and Young 2015 (referred to as the WAM)
and Environment Waikato Environmental Monitoring Methedh be

8.1 Catchment Monitoring

Development in theMangahekacatchment will be monitore@ds perthe
requirements of individual land, water and discharge consasteell as

the Hamilton City Counatlity wide monitoring planStormwater utilised
discharges will be monitoreainder the requirements of: The monitoring plan foMangahekacatchment has been developed in
a) Subdivision discharge consent monitoring conditions pior t consultation with the authors of #aTonkin and Taylor SMf®, ensure
being transferred tdHamilton City Counaiinder the City wide that the two plans align andatchment specific monitoring requirements
consent numbed05279. so that representative data can be collected to supgottire planning
b) Extended CSDC monitoring plan required under consent number ~ 2nd management
105279. The effects from upstrea discharges could potentialyccurin the
. . ) o Waipa Riveroutside of the ICMP area and Hamilton Cityfaries in to
8.1.1 Hamilton city council responsibility Waikato District
Hamilton City Coundilolds Waikato RegionalCouncilresource consents 8.1.2 Development community responsibility

for stormwater discharges, water take, and wastewater discharges.
Hamiltondty QounciQa OA U e gA RS a2 NNYASIrS NI R AgsikdedRquireQdrinwateycBnsents to allow discharge to the

covers existing urban developmentaiilton Gty Councilwas required receiving environment in accordance with the requirements of the

to prepare a monitoring plan tassess the adverse effects of municipal Regional Plan. The ICMP will help developers in the preparation of these
stormwater diversion and discharge activities on the environment. The consents and assist th&/aikato Regional Counail determining what
monitoring planhas been revised in 2018 anchisreafter referred to as monitoring of discharge quality and quantity is required. In particular the
the Tonkin and Taylor Stormwater Monitoring Plan (SN#)18) ICMP will help ensure consents are issued which address cumulative

effects. In general, discharge consent conditions need to be consistent
with the Hamilton Gty Council CSDC to provide certainty that the
consents can be transferred tdamilton City Council
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A fuller description of the administrative process for incorporating new
diversion and discharge activities in to the CSDC is contained within the
most up todate version of thdHamilton City Counc8tamwater
Management Plan

Any stormwater discharge consent held by a developer must have its
specific consent monitoring requirements carried out by the developer
until the consent is transferred tllamilton Ciy Council Performance
assessment of stormwater treatment systems that are in private
ownership are to be carried out by the owner/operator.

8.2 Proposalfor Catchment Monitoring

A catchment specific monitoring plan is providedrigure8-1:

Monitoring Plan Samplingand MonitoringLocationsand Table8-1:
Monitoring Ran. This plan has been developed basedemhnical
assessment recommendations. The proposal is designed to take into
account the Ecologat Report recommendationsa$ perAppendixE); to

tie in with the cfywide stormwater monitoring plan previously developed
by Tonkin &Tayloandwhich has been revised in 201d&hd for Hamilton
City Council to satisfy the monitoring requirements of Consent 105279,
Condition 37.

Where a method has not been predeterminedi®not considered fit for
purpose, suitable methods will be agreed with Waikato Regional Council.

At agreed points on th&¥angaheka streamand at predetermined
intervals, the following monitoring program is proposed and will be used
for baseline datamonitoring for change over timdo determine any

trends and for identifying required remedial actiofifie monitoring plan
will be reviewed and revised periodically based on findings of the
monitoring as well as any relevant input from ongoing stakeholder
consultation.
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Figure8-1: Monitoring Plan- Samplingand Monitoring Locations
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