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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 catchment, specifically the 

impacts from urbanisation. The document has been developed utilising 

commissioned technical studies which include assessments of the 

ŎŀǘŎƘƳŜƴǘǎΩ ŦƭƻƻŘ carrying capacity, water utilities infrastructure, 

ecology, stream morphology and erosion, and water quality.  

Catchment Description 

The greater Mangaheka catchment covers an area of approximately 

нΣлулƘŀ ǿƛǘƘ ŀǊƻǳƴŘ ус҈ ƻŦ ǘƘŜ ŎŀǘŎƘƳŜƴǘ όǘƘŜ άƭƻǿŜǊ ŎŀǘŎƘƳŜƴǘέύ 

being within the Waikato District Council boundaries and the remaining 

мп҈ όǘƘŜ άǳǇǇŜǊ ŎŀǘŎƘƳŜƴǘέύ ōŜƛƴƎ ǿƛǘƘƛƴ IŀƳƛƭǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭ 

boundaries. Hamilton 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 roughly the upper half of the lower catchment, 

with the Tangirau Wetland present in the lower half. The upper 

catchment area is generally flat-lying and represents one of the higher 

parts of the catchment. From this area the topography slopes generally 

to the northwest 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. On-going development of 

the upper catchment will replace rural land with light industrial 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 Section 3 (Issues and Objectives ) 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 (BPO) is developed. The full list 

of BPOs is provided in Sections 4 (Stormwater Management) and 5 

(Water and Wastewater Management).  Assessment of the water supply 

and wastewater infrastructure, both existing and proposed to serve the 

Mangaheka Catchment have sufficient capacity to service the anticipated 

development of the catchment. 

A summary of the catchment issues identified in the ICMP and the 

measures to be implemented in order to mitigate their effects is 

provided below: 

Flood Carrying Capacity 

1D flood modelling of Mangaheka Stream catchment was undertaken to 

assess the effects of development on stream flood levels, peak flows and 

flooding duration and to size attenuation devices to mitigate these 

effects. The results of the modelling show that four attenuation devices 

with a total combined volume of approx. 110,000m3 will be sufficient 

such that there are no more than minor increases in water levels and 

peak flows downstream, in up to a 100 year rainfall event.  
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Overland flow paths (OLFtΩǎύ ƘŀǾŜ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘǊŜŜ main 

locations, which are anticipated during high water flows, two of which 

enlarge the contributing catchment. These locations are: discharge from 

Mangaheka Stream to the Te Otamanui catchment; discharge from the 

Rotokauri catchment into Mangaheka Stream; and potential breaching of 

the stream banks downstream from Porters WetlandΦ ¢ƘŜǎŜ h[CtΩǎ 

require consideration during the development of the respective land on 

which these flow paths are located. No primary stormwater from the 

Mangaheka catchment enters the Te Otamanui catchment at the current 

time, however this overland flow path could be properly commissioned 

(ensuring clear and appropriate sizing of drainage channels downstream) 

for partial overflow/diversion downstream of Device 6.  This is discussed 

further in Section 2.6.6 (Overland flow).   

In order to maintain the flood-carrying capacity; Operations and 

Maintenance Plans for devices shall recognise the flat gradient of the 

upper catchment channels and ensure downstream restrictions (due to 

e.g. weed growth or sediment deposition) are identified and removed on 

an on-going basis. This will maintain hydraulic capacity and control water 

depth to allow plant growth in the upstream devices.  

On lot stormwater reuse is required for all industrial/commercial 

developments to assist in managing peak flow downstream water levels   

Parameters have been defined to direct stormwater management 

requirements during development.   These are described in Section 6.4 

Design Parameters and Section 6.5 Means 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 Infrastructure Strategy.

Water Quality and Contaminant Removal 

The Mangaheka stream has been identified as having poor overall water 

quality. This mirrors the condition of other urban streams in the 

Hamilton City area. Nonetheless, some important native species of fish 

have been identified in the stream including the banded kokopu, the long 

fin and short fin eels and black mudfish, giving the stream ecological 

significance under the provisions of the Regional Policy Statement. 

Summary 

Increases in flows, stormwater discharge volumes and stormwater 

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.  

¶ Peak flow is generally required to 70% of the pre-development 

rate  

¶ Reduce impervious surfaces as far as practical to manage volume 

increase 

¶ Secondary overland flow paths need to be considered during the 

design of developments 

¶ Rainwater re-use tanks plumbed into on-lot non-potable water 

systems are required for volume control (in addition they 

provide potable water reduction benefits)  

¶ Maintenance Plans for devices shall recognise the flat gradient of 

the upper catchment and ensure downstream restrictions are 

removed to maintain hydraulic capacity and control water depth 

¶ Re-connection of Te Otamanui Stream to be investigated 
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However, the expected water quality of 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).  

New wetlands are proposed to provide the greatest potential for 

treatment of the anticipated contaminants. In addition, on-lot 

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 catchment, four stormwater management 

devices are currently under construction and a further four are proposed 

to be developed. Individual sub-catchments 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 centralised device.  

Individual pollution control plans will be required for sites with high risk 

activities1. Details of the requirements for each sub-catchment and any 

stormwater management devices are provided by the Design Parameters 

and Means of Compliance with this ICMP. 

 

                                                           

1 High risk activities are those which have the potential to generate contaminants which can cause 

harm to natural systems such as aquatic ecology - see Appendix M and F. 

 

Stream Erosion/Watercourse Management 

Localised erosion has been identified on stream banks in various 

locations within the Mangaheka Stream, downstream of the upper 

catchment area. The erosion identified is in the form of bank slumping 

and undercutting. The undercutting is considered to be caused by 

erosion of over-steep bank sides from water flows during storm events 

and this is contributing to the degradation of the banks which are also 

affected by this is contributing to the degradation of the banks which are 

also affected by stock access and fencing installed too close to the bank 

crest.  

To manage this existing erosion together with the anticipated 

stormwater flow associated with Maximum Probable Development 

Summary 

Change in landuse from rural to commercial / light industrial is 

anticipated to lead to increased/changes in contaminant loads in 

stormwater with potential knock-on effects for aquatic habitats 

and species  

Key mitigation measures include: 

¶ Water quality and contaminant removal needs to be 

managed by a combination of centralised and on-lot devices 

(treatment train approach) 

¶ Retro-fitting existing centralised devices with litter traps and 

hydrocarbon exclusion on outlets is to be considered  

¶ Pollution control plans are mandatory for developments 

ΨƘƛƎƘ Ǌƛǎƪ ŀŎǘƛǾƛǘƛŜǎΩ όŀǎ ǇŜǊ !ǇǇŜƴŘƛȄ aύ 

¶ No exposed zinc or copper building products 

¶ Programme of works will enhance conditions that will 

encourage and support important native species of fish and 

other aquatic species  
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(MPD), targeted remediation works are required with localised erosion 

protection and battering 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. A concept programme of works has been recommended to 

stabilise the banks together with maintenance and monitoring in the 

long term. The implementation and cost share is to be agreed between 

Waikato Regional Council, Hamilton City Council, Waikato District Council 

and relevant landowners, and discussions around this have been started. 

A restoration vision has been prepared by Boffa Miskell in 2012, to 

reflect a long term vision of the catchment and any erosion mitigation 

works will need to align with the intent of the vision. This is included in 

Appendix L. 

 

 

 

 

 

 

 

 

 

Conclusion 

Implementation of the above is considered to result in no significant 

cumulative downstream effects on the Mangaheka 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. Non-statutory policy and planning documents 

have also been considered during the 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 near-future changes 

(such as 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 policy developments.   

The ICMP encompasses best practice stormwater management in the 

Mangaheka catchment as recommended in Hamilton City CouncilΩǎ 

Infrastructure Technical Specifications (ITS) and in the context of the 

existing strategic legislative framework.  Implementation of the guidance 

provided in this ICMP is considered to result in no significant cumulative 

downstream effects on the Mangaheka Catchment. Future changes or 

updates to external drivers and best practice will be considered in 

reviews of the ITS and any subsequent reviews of this ICMP.    

Summary  

Increases in peak flows/velocity and stormwater volumes/ flow 

duration could potentially lead to erosion downstream 

Key mitigation measures include: 

¶ Reduce impervious surfaces as far as practical to manage volume 

¶ Rainwater re-use tanks plumbed into on-lot non-potable water 

systems  

¶ Erosion protection works targeting current identified areas of 

erosion 

¶ Stock fencing and riparian planting to reduce future erosion risk 

¶ Where matching pre-development runoff volume through 

reduced runoff practices and sub catchment management 

stabilisation and/or a financial contribution for downstream 

erosion prevention works 
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1 LƴǘǊƻŘǳŎǘƛƻƴ 

1.1 Purpose  

This ICMP covers the Mangaheka catchment which comprises 

approximately 2,080ha of land which straddles the boundary of Hamilton 

City Council and Waikato District Council. The upper catchment lies 

within the City Council boundary and the majority of this area is part of 

the Rotokauri Structure Plan which indicates that much of the upper 

catchment is designated for industrial 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 plan implemented by Waikato Regional 

Council.   

This ICMP also includes reference to the neighbouring Te Otamanui sub-

catchment which comprises approximately 500ha of predominantly 

farmland lying along the southern boundary of the Mangaheka 

catchment and includes the Te Kowhai village. The Te Otamanui sub-

catchment was previously connected via a small stream channel feeding 

from the upper Mangaheka catchment. This connection is no longer 

present and an initial feasibility study has been completed assessing the 

potential for reconnecting the catchments to divert some flow from 

Mangaheka to Te Otamanui in the future. This option is referred to 

within this ICMP and modelling work is underway to assess its feasibility. 

This is being undertaken as a future action 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 practicable 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) to avoid as far as practicable and 

otherwise minimise the cumulative adverse effects of all 

stormwater discharge activities in this developing catchment.  

b. To comply with relevant regulatory requirements including those 

associated with: 

¶ The Hamilton City Council District Plan 

¶ The comprehensive stormwater discharge consent 

(CSDC) number 105279 issued by Environment 

Waikato (now called Waikato Regional Council). 

¶ Rotokauri Structure Plan (RSP) 

¶ Waikato Regional Policy Statement 

¶ Waikato Regional Plan 

¶ Vision and Strategy for the Waikato River 

¶ Heathy Rivers Wai Ora  
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c. To provide guidance2 on 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 the level of Service (LoS) of the existing three 

water networks and the Waikato Regional Council administered 

drainage area are not compromised and to provide a platform 

for considering the implementation of water sensitive devices to 

reduce demand for water, minimise wastewater generation and 

minimise need for three water infrastructure where appropriate.  

¢ƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘƛǎ L/at ƛǎ ǘƘŜ άǇƭŀƴƴƛƴƎ ƘƻǊƛȊƻƴέ of the Rotokauri 

Structure Plan which considers development over the next 30 years. 

However, the ICMP will necessarily extend beyond the full development 

of the Structure Plan area to allow for on-going decision making on 

management and maintenance of water, wastewater and stormwater 

infrastructure, and to allow for connectivity to adjoining land and 

catchments. As discussed in Section 8.5, this ICMP is to be reviewed 

periodically to ensure that it remains relevant. The means of compliance 

should also draw on best practice and consider the results of any ongoing 

monitoring and changes within the catchment, the ITS and any strategic 

or legislative changes driving stormwater management in the Region.   

Development of this ICMP has been led by Hamilton City Council with 

content contributions from Waikato District Council. The Waikato District 

                                                           

2 Guidance from this plan is generally to developers, internal HCC Units (City Waters, City 

Transport, City Planning, Parks and Open spaces, City Development) and regulators (HCC 

Planning Guidance Unit, Waikato Regional Council and Waikato District Council officers). 

Council process for dealing with cross boundary issues is described in the 

Waikato Operative District Plan Chapter 173.  

In accordance with Condition 30 of the CSDC, Table 1-1 shows where 

each requirement is addressed within this document. The CSDC is 

included in Appendix J. 

 

3 https://www.waikatodistrict.govt.nz/Documents-Library/Files/Documents/District-

Plan/Waikato-District-

Plan/Chapters/Chapter17_LocalAuthorityCrossBoundaryIssues.aspx 
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Table 1-1: Comprehensive stormwater discharge consent checklist 

Condition 30 Status 

In accordance with Condition 3(c) of this consent (CSDC), Catchment Management Plans which are 
prepared to guide new stormwater diversion and discharge activities in developing catchments shall 
be to a standard acceptable to the Waikato Regional Council and shall be submitted to the Waikato 
Regional Council for written approval in a technical certification capacity, prior to the establishment 
of these activities. Catchment Management Plans shall determine and recommend an integrated 
catchment management approach which is based upon the Best Practicable Option to avoid as far as 
practicable and otherwise minimise, the cumulative adverse effects of all new stormwater diversion 
and discharge activities in developing catchments. 

The Mangaheka ICMP has been developed to provide an 
integrated approach to the management of stormwater in 
the catchment. The ICMP contains BPOs aimed to give 
effect to Strategic Objectives identified as applicable to 
the catchment. 

As a minimum, catchment management plans shall include the following information:   

a) Catchment maps/drawings of the catchment delineating the catchment boundary, catchment 
topography, natural features, surface water bodies, existing drainage systems and infrastructure (if 
any) and current land uses; 

Maps relevant to the catchment have been developed 

and are included within the ICMP document. 

b) Classification of the surface water bodies within the catchment as detailed in the Waikato 
Regional Plan; 

Provided in Section 2 (catchment Description), specifically 
Section 2.3.2 (Watercourses) and Figure 2-5 : Mangaheka 
waterway classification) 

c) A description of the social, economic, ecological, amenity and cultural objectives being sought for 
the catchment (likely to stem from a concurrent structure planning process); 

The strategic objectives relevant to the catchment are 
provided in Section 1.7 (Strategic Objectives). A 
description of the social, economic, ecological, amenity 
and cultural values as relating to these objectives is 
included in Section 2.4 (Values). 

d) A description of proposed urban growth, development and land use intensification within the 
catchment; 

Provided in Sections 2.2.3 (Proposed land-use) and 2.2.4 
(Major transport links) 

e) A list of the key stakeholders associated with the catchment, and details of their respective views 
on providing for new stormwater diversion and discharge activities within the catchment; 

Provided in Section 7 (Consultation). This also includes 
details of all other internal and external stakeholders. 

f) An assessment of the current status of the catchment and its environs, together with a description 
of the geological, hydrological, ecological and existing infrastructural characteristics of the 
catchment, including any existing resource use authorisations within the catchment; 

Provided throughout Section 2 (Catchment Description). 
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Condition 30 Status 

g) An assessment of the environmental effects of all new stormwater 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: 

Provided in the Mangaheka ICMP Assessment of 
Environmental Effects (AEE) provided in Appendix F and 
referenced in Section 2 (Catchment Description).  

i) Natural features, surface water bodies and aquifers, 

ii) Sites of cultural and/or historical significance, 

iii) Public health, 

iv) Flooding hazards, 

v) Receiving water hydrology, including base flows and peak flows in rivers and streams and 
long-term aquifer levels, 

vi) Receiving water sediment and water quality, 

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 Waikato Regional 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 all new stormwater diversion and 
discharge activities on the catchment over time; 

Provided in the AEE provided in Appendix F  

i) In response to the environmental effects assessment information, an assessment of the available 
management options (including Low Impact Urban Design measures and stormwater management 
devices), for all new stormwater diversion and discharge activities within the catchment.  

The assessment of available management options is 
provided in Section 4 (Stormwater Management). 

j) Recommendations on an integrated catchment management approach which is based upon the 
Best Practicable Option to avoid as far as practicable and otherwise minimise actual and potential 
adverse effects of all new stormwater diversion and discharge activities on the catchment; 

BPOs and the integrated management approach are 
described in Sections 3.5 (Operational Objectives), Section 
4 (Stormwater Management), 5 (Water and Wastewater 
Management) and 6 (ICMP Implementation) 
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Condition 30 Status 

k) A description of proposed education and promotion initiatives to be carried out by the Consent 
Holder to support the integrated catchment management approach recommended by the 
Catchment Management Plan. 

Initiatives and options for education related to the ICMP 
is provided in Section 6.1 (Implementation Methods) and 
Section 6.6 (Future Actions). 

I) A description of key infrastructure works to be carried out by the Consent Holder to support the 
integrated catchment management approach recommended by the Catchment Management Plan; 

Planned infrastructure works are detailed in Section 2.5 
(existing Utilities and Network), Section 3.3 (Key 
Operational Issues ς Water) and Section 0 (Key 
Operational Issues ς Wastewater). 

m) A prioritised infrastructure works schedule for implementing the integrated catchment 
management approach recommended by the Catchment Management Plan; 

Prioritised infrastructure works are described in Section 
6.6 (Future Actions). 

n) A list of performance measures by which the implementation of the integrated catchment 
management approach recommended by the Catchment Management Plan will be gauged. 

Performance measures are provided in Section 6.4 

(Design Parameters) and Section 6.5 (Means of 
Compliance) 

Any approved Catchment Management Plan that needs to be updated following changes to the 
integrated catchment management approach recommended by the Catchment Management Plan, 
shall be reviewed, updated and submitted to the Waikato Regional Council for approval in a 
technical certification capacity, prior to any such changes being implemented within the associated 
catchment.  

 

Advice Note: It is recognised that Catchment Management Plans may also include information that 
provides for the integration of municipal water and wastewater services. Such information and the 
integration of these services are generally encouraged by the Waikato Regional Council, particularly 
where they result in environmentally sustainable catchment management outcomes. 

Three Waters Management is considered throughout the 
ICMP  
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1.2 Strategic Context 

Development within the catchment is influenced by central and regional 

government policies, plans and resource consents, Hamilton City Council 

policies and plans and WDC policies and plans. Most policies and rules 

ultimately flow out of the Regional Policy Statement (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.  

The ICMP relies on the current best practice stormwater management 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 and Hamilton City CouncilΩǎ L¢{ ǘƻ Ƴŀƛƴǘŀƛƴ ŀƭƛƎƴƳŜƴǘ ƻŦ 

objectives. 

Key planning documents relationships for catchment management 

planning are shown in Figure 1-1. 

Figure 1-1: Key documents for planning 

 

Rotokauri Structure 

Plan and Rotokauri & 

aŀƴƎŀƘŜƪŀ L/atΩǎ 
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1.2.1 Legislation 

The following legislation informs and guides the requirements for this 

ICMP. 

National Legislation: 

¶ Resource Management Act ς specifically 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 for in a national environmental 

standard, regional plan or resource consent. 

¶ Waikato-Tainui Raupatu claims (Waikato River) Settlement Act 

2010. A co-management agreement was signed between 

Waikato Raupatu River Trust (Waikato-Tainui) and Waikato 

Regional Council. The agreement clarifies a range of factors and 

acknowledges Integrated Catchment Management requires 

ŎƻƻǊŘƛƴŀǘƛƻƴ ŀƴŘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ōŜǘǿŜŜƴ ŜŀŎƘ tŀǊǘȅΩǎ ǊŜǎǇŜŎǘƛǾŜ 

planning documents and implementation processes.  

¶ Nga Wai o Maniapoto (Waipa River) Act 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. 

Regional Policy: 

¶ Waikato Regional Policy Statement (operative). This document 

provides an overview of the resource management issues of the 

region, and the ways in which integrated management of the 

ǊŜƎƛƻƴΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ǊŜǎƻǳǊŎŜǎ ǿƛƭƭ ōŜ ŀŎƘƛŜǾŜŘΦ  

¶ Waikato Regional Plan - The 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 Rivers Wai Ora proposed Waikato Regional Plan 

Change 1 seeks to reduce the amount of contaminants entering 

ƛƴǘƻ ǘƘŜ ²ŀƛƪŀǘƻ ŀƴŘ ²ŀƛǇņ ŎŀǘŎƘƳŜƴǘǎ ǘƻ ŀŎƘƛŜǾŜ the Vision 

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 

which reflect its requirements and intent. 

Local policy: 

¶ Hamilton City District Plan - ŘŜŦƛƴŜǎ ǘƘŜ ǿŀȅ ƛƴ ǿƘƛŎƘ ǘƘŜ ŎƛǘȅΩǎ 

natural and physical resources will be managed to achieve the 

purpose and principles of the RMA. The Provisions of the plan 

generally set maximum levels of building coverage, minimum 

permeable surface areas and water efficiency measures. The 

plŀƴΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ /ƻǳƴŎƛƭΩs Infrastructure Technical 

Specifications (ITS), are vital tools for managing development 

within the Mangaheka catchment. 
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¶ Waikato District Plan - Most of the Mangaheka catchment in the 

Waikato district area is subject to a Strategic Agreement (2005) 

that will see a boundary change transferring it into Hamilton City 

/ƻǳƴŎƛƭΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ ƛƴ нлпр ǳƴƭŜǎǎ ŀƎǊŜŜŘ ŘƛŦŦŜǊŜƴǘƭȅΦ ¢Ƙƛǎ ƭŀƴŘ 

is included within an Urban Expansion Policy Area prohibiting 

urbanisation to prevent fragmentation that would hinder future 

urbanisation.  It is expected that this would need to be informed 

by an updated ICMP. Waikato District Council have commenced a 

review of the district plan. 

¶ Waikato River Authority Vision & Strategy. The Vision and 

Strategy for the Waikato River has been developed by the 

Waikato River Authority and lays out a set of thirteen objectives 

aimed to prevent further degradation of the Waikato River and 

improve water quality, associated environmental conditions and 

wellbeing of the river. 

1.3 Waikato Regional Council - Resource Consent 

Compliance 

The Comprehensive Stormwater Discharge Consent (CSDC) issued and 

administered by Waikato Regional Council for the urban catchments 

within Hamilton City authorises stormwater 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 meet requirements of any 

approved ICMP.  Hamilton City CouncilΩǎ ǿŀǘŜǊ ǘŀƪŜ ŎƻƴǎŜƴǘ Ƙŀǎ 

                                                           

4 This was the LTP which was reviewed at the time of document drafting 

requirements for water demand management and Hamilton City 

CouncilΩǎ ǿŀǎǘŜǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜ ŎƻƴǎŜƴǘ ǊŜǉǳƛǊŜǎ ƴŜǘǿƻǊƪ ƳŀƴŀƎŜƳŜƴǘ 

to avoid events such as wastewater overflows.   

1.4 Regional Council ς Land Drainage 

The strategic intent of land drainage activity is set out in Waikato 

wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭΩǎ [ƻƴƎ ¢ŜǊƳ tƭŀƴ нлмн ς 20224. Effective land drainage 

is provided by maintaining a land drainage network that allows 

landowners the ability to manage water table on their properties, and 

that reduces surface flooding resulting from significant rainfall events. 

1.5 Three Waters Master Planning and Integration  

Three waters means the three key areas of strategic water management 

(including associated infrastructure) within the City ς comprising water 

supply, wastewater and stormwater. ¢ƘŜ ǘŜǊƳ Ψ¢ƘǊŜŜ ǿŀǘŜǊǎ ƛƴǘŜƎǊŀǘƛƻƴΩ 

is recognition that there is a strong interaction between all three types of 

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

managed sustainably and in an integrated way to ensure the availability 

of services to growth areas and protection of the environment for future 

generations. 
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Application of BPOs must strongly consider Hamilton City CouncilΩǎ 

established hierarchy for the management of the three waters as 

follows: 

Minimise Demand (water, wastewater)  Č Reuse (stormwater)  Č 

Treat & Dispose to Ground (stormwater) Č Treatment & Detention 

(stormwater) Č Reticulation (stormwater, wastewater) 

Hamilton City Council has adopted this best practice hierarchy, based on 

sustainability, cost and efficiency principles. This is reflected within the 

Hamilton District Plan and Infrastructure Technical Specifications 5. 

The ideal stormwater management system for a developed site is one 

that replicates the undeveloped scenario. A range of water sensitive 

techniques6 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 rainwater tanks.  Generally the existing city water source 

and network will be adequate to meet future demand; however, climate 

change predictions indicate that Hamilton will become 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 the Waikato 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 greater. This 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 sites located 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 with Hamilton City Council and WRC. 

1.6 Additional Strategic Considerations  

Development within the Mangaheka catchment is influenced by central 

and regional government policies, plans and resource consents, Hamilton 

City Council policies and plans and Waikato District Council policies and 

plans. The following table (Table 1-2) provides a list of some of the key 

source documents that have been reviewed / updated during the 

development of this ICMP. During the implementation of the ICMP, (and 

in future review for the ICMP) Hamilton City Council will need to consider 

and take cognisance of these changes.  

  

6 Refer to the definition in Hamilton District Plan Vol 2 Appendix 1.1.2, the Infrastructure 

Technical Specifications and the Three Waters Management Practice Notes for more 

details 
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Table 1-2: Key source documents 

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 

Proposed Waikato Regional Plan Change 1 Dec 2016 

Sub Regional Three Waters Strategy Sept 2012 

Hamilton City Council Operative District Plan Sept 2017 

Waikato Tainui Environmental Plan Sept 2013 

Hamilton City Council Comprehensive Stormwater 
Discharge Consent (#105279) 

June 2011 

ICMP Consultation Feedback June 2018 

Future Proof Strategy, Planning for Growth Nov 2017 

1.7 Strategic Objectives 

One of the purposes of ICMPs is for Hamilton City Council to define and 

set objectives for its catchments.  Common strategic objectives have 

been set across all catchments within the Hamilton City Council 

jurisdiction (refer to Table 1-3). Strategic objectives for integrated 

catchment management planning have been developed referencing the 

Hamilton City Council Objectives and Targets for Integrated Catchment 

Management Plans. 

Table 1-3: Strategic objectives for all Hamilton City Council ICMPs 

Ref 

No. 

Strategic Objectives 

SO1 Protect freshwater systems  

Maintain, protect and enhance freshwater ecosystems and natural 

drainage systems by safe guarding the life-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 

functions for terrestrial ecosystems and protect significant habitat of 

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 Waikato River. 

SO4 Stormwater Management 

Stormwater management related to land use and development shall 

encourage and enable low impact design, reduce impermeable 

surfaces where possible, utilise on-lot treatment devices to reduce 

reliance on downstream devices, and incorporate best practicable 

mitigation measures to minimise actual and potential adverse effects 

on: 

¶ Receiving water bodies in terms of quantity and quality of 

stormwater discharges,  

¶ Locations and communities subject to flood hazards,  

¶ Natural groundwater levels,  

¶ Baseflows for freshwater systems. 
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Ref 

No. 

Strategic Objectives 

SO5 Wastewater Management 

Wastewater management shall incorporate best practicable options 

and be managed so that: 

¶ Conveyed network volumes are minimised, (e.g. by demand 

management and management of stormwater infiltration)  

¶ Dry weather overflows are prevented and wet weather 

overflows are minimised. 

SO6 Potable Water Management 

Water supply is planned and provided for in a way that meets existing 

and future requirements to: 

¶ Provide firefighting water supply (flow and pressure) by 

conforming to the Code of Practice for Fire Fighting Water 

Supplies.  

¶ Meet domestic, commercial and industrial water demand.  

¶ Ensure water consumption is managed to minimise peak and 

total demand. 

SO7 Three Waters Management 

Three waters networks are planned, managed and operated in an 

integrated manner to: 

¶ Meet existing and future development requirements whilst 

maintaining human and ecosystem health.  

¶ Meet design standards, consent conditions and regulatory 

levels of service.  

¶ Ensure assets, technology and resources have capacity, 

redundancy (n+1), knowledge and plans to prevent or cope 

with unplanned events.  

Ref 

No. 

Strategic Objectives 

¶ Minimise the need for new infrastructure including by 

optimising the use of existing assets. 

SO8 Catchment Specific Objectives for Mangaheka ICMP 

Tangirau wetland function and health is protected and enhanced via: 

¶ Increase in indigenous biodiversity. 

¶ Improvement of water quality. 

¶ Increased amenity values. 

 

Specific Operational Objectives have been developed to give effect to the 

Strategic Objectives and these are provided in Section 3.5. The Means of 

Compliance table (Table 6-3) identifies the provisions of the ICMP which 

give effect to the Strategic Objectives. Ongoing liaison with key 

stakeholders and directly affected landowners will be conducted as 

specific programmes of works, investigations and/or projects are 

progressed 
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2 /ŀǘŎƘƳŜƴǘ 5ŜǎŎǊƛǇǘƛƻƴ 

In accordance with Condition 30 of the CSDC, this section provides a 

broad range of data and maps to describe the physical, cultural, 

environmental, infrastructure, economic and future development 

characteristics of the hydrological Mangaheka catchment. This section is 

supported by mapping which is included within the document. 

This ICMP also considers water and wastewater network matters which 

extend beyond the hydrological Mangaheka catchment as shown in 

Figure 2-9. 

2.1 Introduction 

The overall Mangaheka catchment area encompasses approximately 

2,080ha of flat to rolling Waikato lowlands in the area generally defined 

by Onion Road in north, the North Island Main Trunk Railway and 

Tasman Road in the east, Ngaruawahia Road in the west, and Te Kowhai 

Road to the south. The Mangaheka Stream is a small tributary of the 

Waipa River which flows southeast-northwest towards it. Refer to Figure 

2-1. Approximately 86% of the catchment lies within Waikato District 

Council jurisdiction, with the upper catchment upstream of Koura Drive 

within Hamilton City Council jurisdiction. 

Within Hamilton City Council boundaries, the catchment includes the 
177ha Rotokauri Structure Plan industrial area between the Te Rapa 
bypass and the North Island Main Trunk railway and an employment 
zone between the bypass and Burbush Road/Koura Drive. More than 
120ha of industrial land in this area has been developed since 2012. Farm 
drains have been replaced with stormwater treatment swales and 

detention basins with discharge points into the downstream drain 
network. The Te Rapa bypass and connecting roads was constructed with 
stormwater treatment swales discharging into modified watercourses 
within the upper Mangaheka 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 Section 2.3.2. 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 
Te Otamanui to the west (discharging into the Waipa River). 
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Figure 2-1:  Mangaheka catchment map 
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2.2 Landuse 

2.2.1 Historic and cultural landuse  

Most of the Mangaheka Stream catchment is alluvial plains of the 
Waikato and Waipa Rivers which would originally have supported 
indigenous forest (Cornes et al. 2012). The topography and remnant 
vegetation indicates that the area would historically have included 
wetlands, particularly in low-lying 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 to almost all rural land in this 
area, by the early to mid-1900s, 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). Vegetation 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 land-use 

The Upper Mangaheka sub-catchment is a peri-urban area that has mix 
of rural uses including dairy, dry stock, and crop farming; lifestyle blocks; 
and an increasing number of industrial activities.  On the eastern flank of 
the Upper Mangaheka sub-catchment is the North Island Main Trunk 
Railway and on the western flank is the Te Rapa Bypass. 

The land within the wider Mangaheka Stream catchment downstream is 

dominated by rural land uses, dominated by agriculture with some small 

lifestyle sized lots with dwellings and livestock.  Tangirau/Waikeri Marae 

is located at the downstream end of the catchment in the lower part of 

the Tangirau Wetland area. Current land zoning is indicated in Figure 2-2. 

 

Figure 2-2: Current land zoning 

2.2.3 Proposed land-use 

Upper Mangaheka sub-catchment 

The proposed long term land use change is to develop the entire Upper 

Mangaheka catchment as an industrial / commercial area. A general 

layout of proposed future land-use will be authorised through land use 

and subdivision consents. 

wƻǘƻƪŀǳǊƛ ƛǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŀ άǎǘǊŀǘŜƎƛŎ industrial ƴƻŘŜέ ƛƴ ǘƘŜ CǳǘǳǊŜ tǊƻƻŦ 

Strategy and Implementation Plan 2017 with an industrial land allocation 

of 85ha planned to occur by 2021, peaking at 90ha by 2041. The 

proposed land-use zoning is indicated in Figure 2-3. 
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Figure 2-3: Proposed land-use7 

                                                           

7 Source: HCC 2015: Rotokauri Structure Plan  

Porter Properties Ltd Land Development Areas 

There is approximately 64ha of industrial land in the Porter Properties 

Ltd (PPL) areaΦ  ¢ƘŜ ƭŀƴŘ ƛǎ ȊƻƴŜŘ άwƻǘƻƪŀǳǊƛ LƴŘǳǎǘǊƛŀƭέΦ 

¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ tt[ ƭŀƴŘ ƛǎ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ά¢Ŝ YƻǿƘŀƛ wƻŀŘ 

/ƻƳǇǊŜƘŜƴǎƛǾŜ 5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴέΦ  ¢Ƙƛǎ tƭŀƴ ŜƴŀōƭŜǎ ŘŜǾŜƭƻǇment of 

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 

ǊŜǉǳƛǊŜ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ŀ άǎǘƻǊƳǿŀǘŜǊ ŎŀǘŎƘƳŜƴǘ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴέ 

to facilitate the principles and proposals of the Rotokauri Structure Plan. 

Land use and subdivision consents were granted in 2013 for full 

development of the area. A centralised stormwater treatment device 

was developed in this area, reŦŜǊǊŜŘ ǘƻ ŀǎ ΨtƻǊǘŜǊǎ ²ŜǘƭŀƴŘΩ.  

A stormwater discharge consent was granted by the Waikato Regional 

Council in February 2013.   

Hamilton JV Investment Company Land Development Area 

There is approximately 69ha of industrial land in the Hamilton JV parcels.  

The land ƛǎ ȊƻƴŜŘ άwƻǘƻƪŀǳǊƛ LƴŘǳǎǘǊƛŀƭέ. This land may be developed 

ǳƴŘŜǊ ŀ ά/ƻƳǇǊŜƘŜƴǎƛǾŜ 5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴέ ƛƴ ǘŜǊƳǎ ƻŦ ƭŀƴŘ ǳǎŜΣ 

staging and traffic.   
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Resource consent was granted in 2010 for a 22 lot industrial subdivision 

with 15 ha of developable land.  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 

Catchment. A centralised stormwater treatment device was developed in 

ǘƘƛǎ ŀǊŜŀΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨIW± ²ŜǘƭŀƴŘΩ. 

A stormwater discharge consent was granted by the Waikato Regional 

Council in March 2013.   

4 Guys Land Development Area 

There is approximately 3ha of industrial land in the 4 Guys area. The land 

ƛǎ ȊƻƴŜŘ άwƻǘƻƪŀǳǊƛ LƴŘǳǎǘǊƛŀƭέΦ ¢ƘŜ ƭŀƴŘ ƛǎ ŎǳǊǊŜƴǘƭȅ ƻŎŎǳǇƛŜŘ ōȅ ŀ п 

Guys car yard and a Z fuel station. A centralised stormwater 

management device has been constructed in this area and is referred to 

ŀǎ Ψп Dǳȅǎ tƻƴŘέΦ ¢Ƙƛǎ ŘŜǾƛŎŜ ǇǊƻǾƛŘŜǎ ǎǘƻrmwater detention only and is 

up stream of the HJV Wetland. Treatment is provided within the HJV 

wetland. 

A stormwater discharge consent was granted by the Waikato Regional 

Council in February 2015.  

The conditions of the discharge consents for all three areas largely mirror 

those in the CSDC.  

Other industrial land within ICMP area 

There is approximately 20ha of other (undeveloped) land within the 

upper sub-catchment which is identified for industrial use.  Some of this 

ƭŀƴŘ ƛǎ ȊƻƴŜŘ άCǳǘǳǊŜ ¦Ǌōŀƴέ ƭȅƛƴƎ on the on the western side of the Te 

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 detail. However, for the purposes of this 

ICMP, this 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 extension north of Ruffell Road 

This land ƛǎ ȊƻƴŜŘ άbƻǊǘƘ ¢Ŝ wŀǇŀ LƴŘǳǎǘǊƛŀƭ ½ƻƴŜέ ōǳǘ ǿƛǘƘ ŀ ά5ŜŦŜǊǊŜŘ 

LƴŘǳǎǘǊƛŀƭ ½ƻƴŜέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ Operative District Plan.   

The land is outside that identified for specific industrial development 

over the next 20-30 year period, but development will be provided for 

under future ICMP revisions. 

Wider Mangaheka catchment  

Waste and water servicing of this area is proposed via extension of 

ŜȄƛǎǘƛƴƎ ƴŜǘǿƻǊƪǎ ǘƘǊƻǳƎƘ ǘƘŜ aŀƴƎŀƘŜƪŀ ŀƴŘ wƻǘƻƪŀǳǊƛ L/atΩǎΦ No 

significant development of the lower catchment land area is planned for 

the near-term at present. 
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2.2.4 Major transport links 

The Rotokauri Structure Plan indicates an existing and planned road 

network in the upper catchment area as shown in Figure 2-3. The 

ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǊƻŀŘǎ ŀǊŜ ŎƭŀǎǎŜŘ ŀǎ ΨlocalΩ ǊƻŀŘǎ ǿƘƛŎƘ ǎŜǊǾŜ ǘƘŜ partly 

developed industrial area and its surrounds. The existing Te Rapa bypass 

section of State Highway 1 is a major arterial road passing through this 

area along the edge of the proposed industrial area. It should be noted 

that the alignment of future roads in Figure 2-3 is indicative only and will 

be determined through a future designation process.   

2.3 Physical Environment 

2.3.1 Topography 

The upper catchment area is generally flat-lying and represents one of 

the higher parts of the catchment. From this area the topography slopes 

generally to the northwest towards the Waikato River. The topography of 

the catchment is indicated in Figure 2-4. 

The highest ground is located along 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 northern-most 

area separating two south western-facing 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. 

Figure 2-4: Mangaheka catchment topography 

2.3.2 Watercourses 

In the upper catchment, the two main branches of the stream meet 
immediately downstream of Koura Drive. Prior to development, the 
watercourses in the upper catchment comprised the stream headwater 
catchments located within the Rotokauri Structure Plan 
industrial/employment area, which was originally peat swamps. As a 
result of development of the industrial area and Te Rapa bypass 
designation, the original watercourses were replaced with planted 
swales and detention basins. The modified watercourses are recorded to 
have intermittent flow in the upper catchment and upper part of the 
lower catchment (as indicated in Figure 2-5) which approximately 
represents the upper 4km of the stream. 
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Downstream of the industrial area and Te Rapa bypass, the modified 
watercourses head north and northwest to Koura Drive, where they 
meet at the main stream stem. The stream then flows northwest through 
farmland before transitioning to a channel with perennial flow where 
natural topography forms a surface drainage channel. Outside the 
Hamilton City boundary, the catchment is almost entirely rural (dairy 
farming), comprising modified watercourses, with very little riparian 
vegetation. 
 
Between Koura Drive and Horotiu Road, the waterway is comprised of a 
single main stem modified stream with other modified watercourses 
discharging into it from adjacent farmland. In this area the stream 
develops a more defined floodplain within an increasingly entrenched 
gully landform as it approaches Horotiu Road. At Horotiu Road, the road 
embankment and invert levels 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 and culverts are resulting in 
higher shallow groundwater levels and stream water depths than would 
be expected naturally. The modified stream catchment from Koura Drive 
to Horotiu Road is entirely rural with almost no riparian vegetation. 
 
Between Horotiu and Ngaruawahia Roads (SH39), the stream transitions 
into a large willow-dominated 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 as a result of the Ngaruawahia 

road embankment impounding the stream upstream of its natural outlet 
to the Waipa River. Other branches of the stream form arms of the gully 
network at numerous confluences. The main stem flows northwest 
through an extensive rural (dairy farming) gully system that becomes 
increasingly deep and wide. 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 400m) of modified watercourse. 
 
An ecological assessment has been completed8 which identifies the range 

of waterway reach classification (Refer to Figure 2-5) within the 

catchment: 

¶ often straightened modified watercourses in the upper third of 

the catchment (approximately 4km in overall stream length); 

¶ modified watercourse with more natural form in the middle third 

of the catchment (approximately 3.5km in length); and 

¶ Tangirau Wetland in the lower third of the catchment 

(approximately 3.5km in length). 

The ecological assessment by Boffa Miskell included sampling of water, 

sediment and aquatic macroinvertebrates in 2012 and 2016 as indicated 

in Figure 2-5. 

 

 

                                                           

8 Boffa Miskell, June 2016: Mangaheka Stream Assessment of Ecological Values to inform 

Integrated Catchment Management Plan. 
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Figure 2-5: Mangaheka waterway classification   
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2.3.2.1 Erosion and Scour 

A watercourse assessment9 has been completed for the catchment, 

which included a walkover of the stream and assessment of erosion 

susceptibility of a 5km section of the stream in the lower catchment from 

the Hamilton City Council boundary at Koura Drive, where the stream is 

channelized to downstream of Horotiu Road at the upstream boundary 

of the Tangirau Wetland.   The assessment informs concept projects and 

management options that are required to mitigate ongoing erosion 

within part of the Mangaheka Stream which is managed by Waikato 

Regional Council (WRC) drainage catchment board. Drainage catchments 

are divided into separate management zones. The uppermost part of the 

Mangaheka catchment (east of Ruffell Road) falls within the Central 

Waikato Management Zone, with the remainder of the catchment (west 

of Ruffell 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 to moderate susceptibility to erosion and one 

section (reach 7), which was considered to have a moderate 

susceptibility to erosion (as indicated in Figure 2-6).   

                                                           

9 Morphum Environmental Ltd, March 2017: Mangaheka Watercourse Assessment and 

Programme of Works  

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 fence posts in close 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 

cases.  

Reaches 1 ς 5 are considered to represent low energy systems and have 

a low susceptibility to erosion, however it was noted that a lack of 

fencing in these areas could lead to erosion associated with stock access.  
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Figure 2-6:  Mangaheka stream erosion susceptibility 
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2.3.3 Hydrogeology and groundwater resources 

A desktop review of available information for the Mangaheka catchment 

(geological maps, Beca site investigation database, New Zealand 

Geotechnical Database (NZGD) and the WRC GIS Groundwater database) 

indicates that the geology for the Mangaheka catchment is broadly 

similar to the Rotokauri catchment although it is recognised that the 

inherent variability of the Hinuera Formation (due to the laterally 

migrating river system) can result in variability in profile and lateral 

extent of the geology over short distances. The soil profile is expected to 

be comprised of sands, silts, gravels and peats of the Piako (Hinuera 

Formation) and underlying Walton Sub-groups, with the latter 

outcropping and forming the low lying hills along much of the northern 

boundary of the catchment and some isolated low lying hills in the lower 

catchment. 

Ground investigations have previously been carried out associated with 

proposed development within the industrial area in the upper catchment 

area. Reports for two of these10 note the presence of peaty soils over 

layers of sands, silts and clays, however it is anticipated that the majority 

of the peaty soils within the industrial area prepared so far will have 

been removed or disturbed during platforming works to date. 

Groundwater is recorded by these investigations to range from 

approximately 0.7-1m below ground level during winter months with 

summer groundwater levels roughly 1-1.5m below this. Groundwater 

level monitoring in Rotokauri catchment indicates a seasonal range 

                                                           

10 AECOM, August 2012: Preliminary Geotechnical Assessment for Proposed Industrial 

Subdivision ς Ruffell Road/Te Kowhai Road for Porter Properties Ltd; and Coffey 

Geotechnical, August 2012: Factual Investigation Report for Proposed Industrial 

typically in the order of 1.5 ς 2 m but in places as much as 3 m or as little 

as 0.5 m.  

No geotechnical investigation reports are available for the lower 

catchment area, however, based on available soils information (Section 

2.3.4 below) the lower catchment is anticipated to comprise soils of 

similar limited poor-drainage capability with shallow groundwater and 

thus the potential for use of soakage for stormwater management is 

anticipated to be limited.  

There are a number of groundwater takes recorded on the Waikato 

Regional Council website including for agricultural use and private water 

supply in the lower catchment area. One water take consent is recorded 

in the industrial area of the upper catchment for use in dust suppression. 

Other consents in the upper catchment relate to discharge of 

stormwater to the Mangaheka stream and one consent is recorded for 

discharge of treated domestic sewage to land for a rest home on Te 

Kowhai Road. 

2.3.4 Soils 

The ecological assessment did not assess the different soil types within 

the catchment, however, examination of the soils map on the WRC soil 

Subdivision at 103-129 Tasman Road, Rotokauri, Hamilton for Hamilton JV Investment 

Company 
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map viewer website11 indicates six main soil types across the catchment. 

The upper catchment comprises mainly organic soils (peaty) as well as 

some allophanic soils which are a weak soil with low density structure. 

These allophanic soils together with grey soils are also present 

surrounding the lower section of the stream within the wetland area 

from the centre to the northwest edge of the catchment. These soils 

typically indicate wet conditions with limited drainage. More free-

draining granular soils are present in the higher ground on the north 

eastern side of the catchment and brown soils are recorded on the 

western side.  

The Land Environments of New Zealand (LENZ) database classifies most 

of the Mangaheka Stream catchment as Environment A5.3 which is 

comprised of poorly-drained 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, outcropping 

mainly at Horotiu Road and around the Onion Road ridgeline.    

2.3.5 Water quality and contaminants 

2.3.5.1 Contaminated land 

Analysis of soil contamination has been carried out as part of the 

resource consent process by land owners over approximately 80% of the 

land within the Upper Mangaheka sub-catchment (within the Hamilton 

                                                           

11 
https://waikatomaps.waikatoregion.govt.nz/Viewer/?map=1aa9c952a38949a68cbe3ca7a

ed48270 

City Council boundary).  The testing undertaken to date12 has not 

indicated any exceedances of National Environmental Standards for the 

parameters analysed. No soil analysis is recorded in 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 contaminative 

substances, however the industrial area in the upper catchment is zoned 

ŀǎ ΨƭƛƎƘǘ ƛƴŘǳǎǘǊƛŀƭΩ ǿƛǘƘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜǎ ƻŦ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ǘȅǇƛŎŀƭƭȅ 

reasonably limited to storage and use of chemicals and waste disposal. In 

some areas surrounding Hamilton, former landfills are present, as well as 

localized filled areas formed to assist development. Such areas of fill are 

typically regulated by current standards, however, some former landfills 

and filled areas may have had limited regulation and so could potentially 

contain a wide range of contaminative substances. While no areas of 

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

to be present locally. 

  

 

12 As reported in Hamilton City Council, March 2015: Upper Mangaheka Draft Integrated 

Catchment Management Plan 

https://waikatomaps.waikatoregion.govt.nz/Viewer/?map=1aa9c952a38949a68cbe3ca7aed48270
https://waikatomaps.waikatoregion.govt.nz/Viewer/?map=1aa9c952a38949a68cbe3ca7aed48270
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It is expected that the change in land use from predominantly 

agricultural to a higher proportion of industrial/employment zone 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 land drainage (e.g. aluminium, iron, 

manganese, nickel, copper and zinc).  It 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, and these are assumed to be entering shallow 

groundwater due to mineralisation of organic matter in drained 

wetland/peat soils (Boffa Miskell, 2018).  

Industrial stormwater contaminants typically include gross pollutants 

(including plastic and potentially micro plastics), sediment, petroleum 

hydrocarbons, and metals. Dependant on the activities taking place in 

ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ŀǊŜŀΣ ǘƘŜǊŜ ƛǎ ŀƭǎƻ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ΨŜƳŜǊƎƛƴƎ 

ŎƻƴǘŀƳƛƴŀƴǘǎΩΣ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǿƘƛŎƘ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ƘǳƳŀƴ 

health, may be poorly understood. Land drainage networks and 

industrial stormwater can both have elevated temperatures. The 

additional mass load of contaminants from new industrial development 

will be partly offset by reduced rural contaminant mass loads through 

land use conversion and loads removed by the wetland/swale devices. 

2.3.5.2 Sediment quality 

Sediment quality within the waterways was assessed by Boffa Miskell in 

their report issued in June 2016.  

Four sediment samples taken in 2012 and one taken in 2016 were 

analysed for iron, arsenic, cadmium, chromium, copper, lead, nickel and 

zinc. The concentration of all metals in all samples but one was recorded 

to be below the ISQG-Low trigger concentrations. In one sample taken in 

2012 at Te Kowhai Road, the arsenic concentration was equal to the 

ISQG-Low concentration. This 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 Mangaheka stream representing a significant risk to biota.  

2.3.5.3 Water quality 

Water quality has had limited assessment by Boffa Miskell in their final 

report issued in July 2018 which has been used to inform this section. 

The Mangaheka Stream has water quality and water chemistry that is 

very similar to other Hamilton waterways. The stream receives ongoing 

inputs of suspended sediment, turbidity, nutrients, metals, and faecal 

pathogens. 

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 reflect turbidity, 

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.  

  



Mangaheka ICMP: Catchment Description                 Part 2 | Page 29 

 

Version 4.0 ς January 2019           

 

There is no 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 research into banded kokopu 

avoidance behaviour at turbidity of 20NTU and WRC water quality 

scientists typically use turbidity of 10NTU or suspended sediment 

concentration of 10g/m3 as the threshold above which recreational and 

ecological effects occur. Turbidity was 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 and available results from all 

other Hamilton catchments, the Mangaheka metals concentrations are 

considered to mirror that of other Hamilton catchments as follows: 

¶ Arsenic, cadmium, chromium, lead, and nickel generally below 

ANZECC guidelines. 

¶ Aluminium, copper, and zinc exceeding ANZECC guidelines. 

¶ Iron is elevated. 

Based on the results in other catchments, phosphorus can be expected 

to combine with aluminium, iron, manganese, zinc, copper and other 

metals forming metal phosphates, increasing turbidity, reducing nutrient 

availability and limiting metal bioavailability and therefore toxicity in the 

water column. Concentrations of total copper and total zinc exceed 

ANZECC guidelines indicating potential for biological harm, but 

concentrations of the bioavailable dissolved fraction are likely to be 

below ANZECC thresholds. 

Because there was little urban stormwater being discharged into these 

waterways prior to or at the time of sampling, metals are anticipated to 

be from agricultural or groundwater sources as a result of land drainage. 

This is supported by the average total copper, lead, and zinc 

concentrations 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. It is considered likely that 

elevated metals are a normal water quality component resulting from 

land drainage, especially with the potential for mineralisation of organic 

matter in drained peat soils (Boffa Miskell. 2018). Metals complexes may 

have localised impacts on dissolved oxygen concentrations, especially 

where iron discharges 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 limited water sampling completed within Mangaheka 

catchment indicates lower phosphorus and nitrogen concentrations 

compared to other Hamilton catchments during a similar period, 

however nutrient levels are expected to fluctuate over time dependent 

on agricultural and 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, filamentous algal growth was observed 

frequently throughout the stream reaches 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 and in reaches downstream of 

this (Boffa Miskell, 2018). 

Pathogens 

Elevated faecal coliform levels are ubiquitous in waterways around 

Hamilton regardless of their catchment land uses, although rural streams 

tend to have lower levels than urban waterways. In the 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 sample taken in the stream at Ruffell 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. 

Temperature and dissolved oxygen will experience diurnal and seasonal 

fluctuations. Water temperature was cool (10.6 ς 15.7°C) at the time of 

sampling, but observations indicate that summer water temperatures 

will exceed thermal tolerances of aquatic fauna throughout the upper 

catchment modified watercourses where 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 sediment loads. 

This may result in thermal storage causing rising temperatures during 

summer and low dissolved oxygen concentrations downstream of the 

discharge points. 

In the modified stream channel where the stream has perennial 

groundwater-sourced baseflow and 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 moderate to poor, but similar to 

most Hamilton waterways. It 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 at any given time with a range of variable inputs. 

The monitoring plan in Section 8 considers this and recommends 

establishing trends in water quality in order to help identify any 

significant changes.  

2.3.5.4 Contaminant load  

The following are the key stormwater contaminants that are likely to be 

generated within the Mangaheka Industrial Area.  

¶ Suspended sediment 

¶ Hydrocarbons 

¶ Nutrients (nitrogen and phosphorus) 

¶ Metals with the primary ones being zinc and copper but also 

lead, cadmium, aluminium, chromium, arsenic, iron 

¶ Bacteria 

¶ Biochemical oxygen demand (BOD) 

¶ Litter  
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However, a range of other contaminants could be generated depending 

on the type of industry and activities taking place and the on-lot controls 

in place. 

Predicting likely contaminant loadings in stormwater runoff and 

comparison against present conditions is useful to determine likely 

impacts on stream water quality and assess the potential need for 

particular stormwater devices to reduce specific contaminants. A 

contaminant load model (CLM) has not been developed for the 

Mangaheka stream due 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 of a CLM, 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 Hamilton City Council 

Comprehensive Stormwater Discharge Consent (T+T, 2017). This 

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 (CH2M Beca, 2018). 

This contaminant load assessment can be used to determine 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 likely. For the Mangaheka industrial area the most applicable 

contaminant levels are provided in Table 2-1 which is from the CH2M 

Beca Water Quality Addendum Report (2018). This table compares a 

typical contaminant load in a rural setting against measured values from 

the Mangaheka Stream as reported in the Boffa Miskell 2018 report, and 

predicted values following development (with planned stormwater 

management provisions in place). 

Table 2-1: Contaminant loads and concentrations  

 

In Table 2-1, an examination of predicted contaminant loads with the 

proposed development loads is provided for both pre-treatment and 

post-treatment together with a comparison of the anticipated post-

treatment contaminant concentrations against the guideline values. 

The average concentration column in Table 2-2 shows that compared to 

existing water quality in the Mangaheka Stream, even after treatment, 

discharges of total phosphorus, total copper and total zinc will 

potentially be higher than existing levels. It is therefore possible that the 

ICMP targets of maintaining or enhancing the existing water quality 

(considering metals concentrations) may not be met without additional 

on-lot contaminant removal methods required. 
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Table 2-2 compares the predicted existing rural and post treatment 

contaminant concentrations with monitoring data collected by Boffa 

Miskell (BM, 2018)   

Table 2-2: Comparison of rural, existing (monitored) and developed 

contaminant concentrations 

 

Details of the methodology for determining contaminant loading and the 

anticipated performance of existing devices are provided in the water 

quality report and water quality report addendum in Appendix C. 

2.4 Values 

2.4.1 Aquatic, terrestrial and riparian ecology 

The ecological assessment for the catchment (Appendix E) concluded 

that the Mangaheka stream has poor to moderate habitat diversity, with 

diversity increasing with distance downstream. Water quality is generally 

poor but similar to other catchments in the Hamilton area. 

There is a low abundance of sensitive macroinvertebrate taxa and limited 

ŦƛǎƘ ǎǇŜŎƛŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ǎǘǊŜŀƳΣ ƘƻǿŜǾŜǊ Ψ!ǘ wƛǎƪΩ ƴŀǘƛǾŜ ōƭŀŎƪ 

mudfish and longfin eels were recorded in the watercourse and 

therefore has ecological significance under the provisions of the RPS. 

The majority of the catchment 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 recorded as 

virtually non-existent throughout. 

In the upper catchment the watercourse type is modified (typically 

straightened) with intermittent flow and which 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 stream with a relatively natural channel, 

however, there are some reaches 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 have cover 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 wetland vegetation 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 a low Macroinvertebrate Community Index which 

reflects the low abundance of sensitive taxa and indicates probable 

severe pollution. 

A Fish survey conducted in 201613 identified a total of four native species: 

shortfin eel (Anguilla australis), longfin eel (Anguilla dieffenbachii), 

banded kokopu (Galaxias fasciatus), and black mudfish (Neochanna 

diversus); and one exotic species (mosquitofish) which correlates with 

the findings of surveys recorded by the NIWA Freshwater Fish Database 

for this stream. It is also noted that prior to development of the 

industrial land parcels in the upper catchment area in 2011/12, three 

native species (mudfish (12 individuals), longfin eel (2 individuals) and 

shortfin eel (16 individuals)) were caught and translocated under permit 

from the upper catchment to 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 morphology is less modified, habitat diversity increases, and 

riparian vegetation cover increases. 

Despite the presence of perched twin culverts at Horotiu Road and the 

culvert at Ngaruawahia Road, the presence of some non-climbing species 

                                                           

13 Boffa Miskell, June 2016: Mangaheka Stream Assessment of Ecological Values to 

inform Integrated Catchment Management Plan.  

found upstream indicate that the 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 low-cohesion soils. 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 occurs. 

Anecdotal evidence from landowners indicates that there has been an 

increase in localised flooding events following the construction of the Te 

Rapa bypass and Koura Drive which indicates the potential sensitivity of 

the catchment to development. As noted in Section 2.3.5.1, proposed 

development of the Rotokauri Structure Plan industrial and employment 

areas are considered likely to increase some dissolved contaminants in 

the stream which has the potential to affect fish diversity. It is 

anticipated that additional on-lot contaminant removal will be required 

to reduce the potential for impacts to aquatic ecology.  
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2.4.2 Cultural value to iwi and archaeological significance  

Formal archaeological and cultural assessments of the Mangaheka 

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

publicly available information has been reviewed in order to identify any 

known sites of historic or cultural significance.  

A marae recorded as both Waikeri and Tangirau marae, is located in the 

western part of the catchment in the vicinity of the Tangirau wetland. 

This marae is also identified on the WDC Map viewer as within a Pa Zone. 

The wetland is anticipated to be important for local fishing and cultural 

practices and the Tangirau Restoration Group has been formed by local 

iwi and local landowners with the objective to protect and enhance the 

wetland. 

A review of information available on Archsite14 identified the sites 

recorded in or immediately adjacent to the Mangaheka catchment. The 

sites listed are provided in Table 2-3 and are all located on the western 

boundary of the Mangaheka Catchment beside the Waipa River. 

                                                           

14 https://archsite.eaglegis.co.nz 

Table 2-3: Archaeological sites recorded in Archsite 

Site ID Type / Name Description Co-ordinates 

S14/124 Wooden 

artefact 

Indigenous pre-1769 E 1789738     

N 5825156 

S14/362 Borrow pit A single borrow pit and 

Maori-made soils on the 

banks of the Waipa River 

E 1789616     

N 5825408 

S14/361 Borrow pits Eight borrow pits, and 

Maori-made soils 

E 1789810     

N 5825710 

S14/122 Whakapuku 

Pa 

The pa site is situated NW of 

the junction between 

Bedford Road and the 

Ngaruawahia Road, 

between the road and the 

river 

E 1788141     

N 5823748 

S14/118 Pa NW of Te Kowhai, on the 

east bank of Waipa River, 

bisected by Bedford Road 

E 1787830     

N 5823364 

 

Refer to Figure 2-7 for a map of the recorded archaeological and cultural 

sites within the catchment.  

 

 

https://archsite.eaglegis.co.nz/
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Figure 2-7: Archaeological and Cultural Sites 



Mangaheka ICMP: Catchment Description                 Part 2 | Page 36 

 

Version 4.0 ς January 2019           

 

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 been reviewed 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 area, which 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 assessments have been 

summarised as follows in Table 2-4. 

Table 2-4: Summary of cultural assessments 

Topic Description Source 

Historic 
landform 

In pre-european times the flora and fauna of this 
area was significantly different from today.  The 
region was renowned and fabled in Maori legends 
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 forests 

(RSP15) 

                                                           

15 Beca 2001: Rotokauri Structure Plan: Environmental Opportunities, Constraints and 

Urban Needs Assessment (Phase 1 Report). 

Topic Description Source 

of the peat swamps were low lying plains of 
kahikatea, titoki, rewarewa and pukatea trees, with 
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 line 
and other everyday items.  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 orange/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 off evil spirits, and Chiefs 
commonly smeared kokowai on the faces/bodies to 
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), ripo 
(swamps), Te Tongahuanui walking track, and Te Uhi 
Pa (on the northern side of Lake Rotokauri within 
the Waikato District boundary).  
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Topic Description Source 

Harakeke (flax) was gathered from the swamp areas, 
kokowai (ochre) was gathered from creeks and 
swamps. Fire and burn-offs were a necessity of 
ancient Maori life.  It created a clearing for viewing 
and protecting hinterland, and to encourage re-
generation of food sources (rauruhe and kumara). 

Legends record many fresh water springs in the area 
for drinking, cooking, spiritual and ceremonial 
significance, some of which can still be seen today.  

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

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

The Maori 
people of 
the area 

The area around Lake Rotokauri was the scene of 
many battles between different Tainui hapu. 

The first people to occupy these lands were an 
ancient, pre-tainui Maori tribe called Nga Iwi, 
however they were driven from the Paraureroa Pa 
(near Mangatawhiri) by Hanui and 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 (one 
of which was on the northern lakeside). 

 

                                                           

16 Nga Mana Toopu O Kirikiriroa (July 2004) Te Rapa Bypass Cultural Investigations 

Report, prepared for the Te Rapa Bypass Notice of Requirement for Transit New Zealand. 

Topic Description Source 

Other people who subsequently settled in this area 
include Ngati Ngamurikaitaua, Ngati Koura, Ngati 
Ruru, Ngati Hourua, Ngati Wairere, and Ngati Iranui. 

Mitigation 
and 
protocols 

Due to the enormous deforestation of the area, 
many of the surface features have been modified or 
destroyed. Hence mitigation for this area must be 
focused on commemorating the life and practices of 
the Maori people who lived here, rather than 
preservation of particular features. Mana whenua 
wish to see the planting of native berry bearing 
trees to attract native birds back to this area, and re-
establishing pa harakeke (areas of flax) which would 
be available for harvesting and customary use. 

Te Pikihinau reserve  
The last remnants of a once famous stand of 
kahikatea trees still survives between Te Kowhai 
Road and Burbush Road. This stand of trees was a 
traditional bird hunting area and contained the 
famous landmark Hinau tree called Te Pikihinau. 
Because of its historic significance, tangata whenua 
wish to see this particular stand of trees protected 
and where possible enhanced with 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.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TRB16 
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Topic Description Source 

Taonga tuku iho  
Whilst there are some legendary records of 
ancestral bodies being buried an ancient urupa 
(burial grounds) around the lake and Te Uhi Pa, the 
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 record of where the bodies were buried.  In this 
contexts, the descendants of the dead knew where 
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 accompanied by buried artefacts, 
talisman and Taonga.  It is therefore highly probable 
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 subdivide this whole 
areas.  Suitable protocols need to be investigated 
prior to significant development in these sensitive 
areas. 

Te Pikihinau reserve is indicated in Figure 2-7, however a record of the 

extent of Te Maire has not been found. An assessment of Tai Tumu Tai 

Pari Tai Ao ς Waikato Tainui Environmental Plan and the various 

objectives and policies relevant to the development of the ICMP has 

been undertaken, and is included in Appendix H. Broadly speaking, 

engagement has been undertaken with mana whenua during the 

development of this ICMP, and as indicated in Section 7 (Consultation), 

their feedback has been incorporated in the context setting of the ICMP, 

and the means of compliance and future actions tables. 

2.4.3 Amenity, recreational and aesthetic values 

The ecological assessment identified that the faecal pathogen load within 

the stream is high and therefore the water is unsuitable for human 

contact or livestock consumption (Boffa Miskell 2018). Overall, 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 access to the wetland area it likely to take place for local fishing and 

other recreational uses. No 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 values 

The Mangaheka stream 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 the Waikato Regional Council 

administered Ngaruawahia Drainage Area level of service for removing 

flood waters. 

2.5 Existing Utilities and Network 

2.5.1 Water network 

Given that the majority of the Mangaheka catchment is greenfield, the 

existing water supply infrastructure in the WDC jurisdiction is minor and 

the focus of assessments has been provision for growth and mitigating 

issues related to growth in the upper catchment within the Hamilton City 

Council boundary. Accordingly, this section sets out a summary of 

assessments, 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 the Mangaheka upper catchment 

(within the Hamilton City Council boundary) 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 

(Brown), Newcastle Zone (Green) and the Dinsdale Zone (Orange).  Refer 

to Figure 2-8 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 in the Upper Mangaheka catchment.   

 

Figure 2-8: Proposed water network zoning 

Future demand in green field areas where little or no existing demand is 

available uses the assumptions in the Hamilton City Council 

Infrastructure Technical Specifications for Water Supply: An average daily 

demand of 260 l/person/day (0.003 l/s/person average instantaneous) 

with a peak instantaneous flow rate of five times this amount (0.015 

l/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 

River, for water storage and use. The master plan approach keeps the 

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 treatment plant on the western side 

of the river within the 2061 design horizon. 

Summary of assessment and observations 

The current water infrastructure installed in the Mangaheka upper 

catchment allows for the development of the industrial area. 

Future water supply performance in the Mangaheka area 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 Zone in 2018 will 

remove the current reliance on the Pukete Reservoir to supply the 

Rototuna area at peak demand times. The Pukete reservoir will return to 

its intended use, servicing the western side of the river. A dedicated bulk 

main supply line is currently being developed to 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 construction is proposed for extension of existing supply lines and 

trunk mains to service the new development of the Rotokauri area, lying 

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. This extends as a 250mm main from the end of 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, disconnecting from the 250mm once in 

place. 

Stage 3 - relates to remaining available development east of SH1 to 

Exelby Rd involving a 450mm bulk main across SH1 and 13km of 250mm 

trunk mains west of SH1. 

Figure 2-9 below shows the existing and proposed water supply 

infrastructure, along with wastewater and reticulated stormwater, for 

the Mangaheka upper catchment and the northern part of the Rotokauri 

catchment.
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Figure 2-9: Three waters infrastructure ς 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 catchment, existing 

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 Council to service growth in the upper 

catchment area.  

A new 24 mega litre reservoir is now operational at Kay Road within the 

Otama-ngenge catchment. As indicated in Figure 2-9 an existing 520mm 

dia trunk main along Wairere Drive will be extended along Te Wetini 

Drive on the western side of the Te Rapa bypass in 2018 with remaining 

trunk main extensions within the area between Te Kowhai Road in the 

north and Lee 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 Rotokauri Structure Plan area. Based on the growth 

density predictions for the Hamilton City Council area, 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 the future industrial land 

use within the upper catchment. 

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 the Hamilton City Council network programmes.  

The City Wide Strategic Master Plan identifies that estimated losses from 

leakages within the Hamilton City Council water supply network, are 

predicted to exceed recommended levels of service (i.e. leak-free supply) 

for the Rotokauri area (2014 Detailed Water Supply Modelling Report).  

There are no other issues attributed to poor LOS in the catchment. 

2.5.2 Wastewater network 

The network diagram for wastewater infrastructure in Mangaheka 

catchment and immediate surrounds is provided in Figure 2-9. 

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). The existing 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 Interchange.  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 

required in future to collect flows from this area. 
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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 the Far 

Western Interceptor. 

The area slopes to the north which makes the northern extremity too 

low to be collected directly by gravity (based on existing topography). 

The area is also too low and far away to gravitate to the east to be 

collected by a pump station in the northern extension 1E area. As a 

result, approximately half of this area will be serviceable by gravity 

network and the other half will require a lift pump station to raise flows 

up to the gravity network. 

The proposed pump station may be able to be eliminated through 

detailed assessment based on future ground levels or flatter gradients 

than allowed by the ITS. An increase of approximately 1.5 m in ground 

level in the northern extent would be required to make gravity collection 

feasible. The portion serviceable by gravity will require an approximate 

225 mm diameter pipeline flowing south to 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 (manhole 

WWK09003) which has an invert level of 25.64 m. The 225 mm pipeline 

will also collect pumped flows from the northern half of the area and 

possibly some gravity flow from the Rotokauri catchment along the 

alignment. 

Northern extension 1E 

The northern extension 1E area is an area of land north of Ruffell Road 

with a total sub-catchment area of approximately 82 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 of 

approximately 5.7 hectares from the western half is anticipated be 

serviceable by gravity to the existing network on Ruffell Road. This area 

has been accounted for in the existing network (see Section 0 Key 

Operational Issues ς Wastewater below).  

Immediately south of Old Ruffell Road there is a 7ha wastewater 

catchment with an 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 main which is proposed 

to run for 400m along Ruffell Road to join into the existing manhole 

WWJ09001 in Arthur Porter Drive. The capacity of downstream network 

receiving the pumped flows has been assessed (see Section 0 operational 

issues ς wastewater below). 

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 be temporarily 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 23 m. Based on existing topography 

the sub-catchment will require a pump station constructed 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 the pump 

station (subject to detailed design). 
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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 m. The 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 

area but 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 railway. 

Such a design would have the following implications: 

¶ Eliminate the west pump station 

¶ Increase the design flow for the east pump station. This may also 

impact the possible discharge connection points for the east 

pump station. 

¶ A larger rising main and carrier pipe required to cross the NIMT. 

¶ 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 Council or developers once the future network, 

topography and road layout is finalised. 

2.5.3 Stormwater network 

Two New Zealand Transport Authority (NZTA) culverts are present in the 

lower catchment area ς one of these allowing passage of the stream 

under Horotiu Road and one providing a tributary passage under 

Ngaruawahia Road. One further culvert is present in the upper 

catchment on Te Kowhai Road as well as four Hamilton City Council 

culverts. Hamilton City Council culverts 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 catchment. Two 

NZTA culverts are present under Te Rapa bypass. 

There are no known issues attributed to poor LOS in the catchment. 

Hamilton City Council recoded service requests up to March 2017 

indicate routine maintenance only and no ongoing issues.  See Figure 

2-10 for the existing and proposed stormwater network in the upper 

catchment.  

Three existing stormwater management devices have been developed 

within the existing industrial area within the upper catchment. These 

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 completion.  Outstanding remedial works have 

been identified and are captured in Future Actions. 
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Figure 2-10: Stormwater network ς upper catchment
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The devices were inspected by CH2M Beca during site visits in June 2016 

and a review of the specifications and current condition of each of the 

devices is provided in the Mangaheka Water Quality Assessment Report 

in Appendix D.  At this time there were some concerns over whether 

they met the meet the full specification requirements of a TP10 wetland. 

However, subsequent site visits and device review was carried out during 

2018 (refer Appendix N) which identified that the devices are likely to be 

operating as anticipated and hence are appropriate.  

2.6 Surface Water Quantity and Flooding 

The planned urban development within the Rotokauri Structure Plan will 

change the predevelopment runoff characteristics of the catchment. A 

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

area ratheǊ ǘƘŀƴ ǎƻŀƪƛƴƎ ƛƴǘƻ ǘƘŜ ŎŀǘŎƘƳŜƴǘΩǎ ǎƻƛƭ ŀǎ ƛǘ Ƙŀǎ ǇǊŜǾƛƻǳǎƭȅΦ   

The estimated current impervious area of the full catchment is 9.7 % 

which includes farm tracks, hardstands, buildings and roads.  Under the 

Operative District Plan light industrial urbanisation is expected to create 

levels of imperviousness of up to 90% within the portion of the 

catchment in the Rotokauri Structure Plan area.  The total 

imperviousness of the total catchment will increase to around 14.9 %17. 

Detailed flood modelling has not been conducted for this ICMP, however 

a 1D stormwater model18 has been developed with the primary objective 

of assessing the impacts of future developments (assuming Maximum 

                                                           

17 Values determined as part of the stormwater 1D model development 

18 CH2M BECA, June 2017, Mangaheka Integrated Catchment Management Plan - 

Stormwater 1D Modelling Report 

Probable Development ς MPD scenario) in the catchment on peak water 

levels and flows downstream, and to confirm what is required to mitigate 

these effects. The 1D model allows an assessment of flooding potential 

of a watercourse when there is limited detailed information available. 

The model has been based on a previous model of the Mangaheka 

Stream, developed by Lysaght19. The modelling has taken account of the 

existing and proposed attenuation devices in the upper catchment. 

The modelling includes 10-year ARI scenarios however it focuses on the 

100-year ARI event as this governs the overall size of attenuation devices 

and the design of the device outlet structures.  

2.6.1 Flood risk 

Hamilton City Council plans to undertake a LiDAR survey of parts of the 

catchment which could be used to develop a detailed 2D flood model in 

the future. Once undertaken, Hamilton City Council can programme an 

update to the current flood extent modelling.  

No detailed information is currently available on existing flooding within 

the catchment. The modelling which includes the impacts of climate 

change indicates that flooding extents in the stream are anticipated to be 

very similar to those seen in the existing development 100-yr scenario 

(Figure 2-11), with the exception of increased ponding at the location of 

the proposed Device 7 and within Porters area.  

19 Lysaght Consultants Limited, November 2012: Proposed Te Rapa North Industrial 

Development, Stormwater modelling ς discharge consent 
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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 predicted increased stormwater peak flows. Flood extent 

maps are included in the 1-D modelling report in Appendix B. 

2.6.1.1 Mitigation measures 

The 1D model predicts that the effect on water levels resulting from MPD 

can be mitigated by using the existing and proposed attenuation basins 

such that there is limited additional downstream flooding effect. This 

mitigation also results in peak flows from the 100yr event which are at or 

below existing development peak flows (except 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 method to do 

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 levels that 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 each (refer to Table 6-2 Design Parameters).  

2.6.2 Erosion risk 

As noted in Section 2.3.2 (Watercourses), downstream erosion of the 

stream banks appears to be ongoing as a result of a combination of 

factors including stock access, over spraying and smaller flooding events 

rather than being the result of larger flooding events such as those 

investigated by the 1D flood model. 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 volumes associated with the anticipated increased 

impervious areas of future light industrial / commercial development - 

the Hamilton City Council District 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 hence reduce flood and erosion risk. 

2.6.3 Land drainage effects 

The lower Mangaheka catchment falls within the area administered by 

Waikato Regional Council.  

Potential effects of urbanisation within the upper catchment that may 

impact on rural land drainage include capacity issues, ponding after 

rainfall for longer periods, bank instability in waterways, and increased 

operation and maintenance requirements. Flow volumes are predicted 

to increase due to urbanisation, therefore it is recommended that a 

funding mechanism is developed by Waikato regional Council and 

Hamilton City Council to ensure funding of the waterways maintenance 

and management is distributed equitably.   

Operations and maintenance and minor Capex (capital expenditure) 

costs are likely to increase with urbanisation as a result of: 

¶ Increased vegetation management 

¶ Erosion protection works to repair existing areas of the stream 

affected by erosion  

¶ Culvert enlargement of existing structures if required 

¶ Channel widening and associated land take and compensation 
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Stream bank 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 discharges will have an effect on 

aquatic habitat and water quality values habitat enhancement shall be 

included as a mitigation measure via riparian planting and/or stream 

works as appropriate.  Flow conveyance beneath road corridors will be 

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 proposed riparian planting and 

fencing enables ongoing access.  Review and approval of the proposed 

works is required by the WRC Drainage Manager. 

2.6.4 Hydraulic analysis 

2.6.4.1 Culvert capacity 

Detailed assessment of the culverts associated with Mangaheka Stream 

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

to convey predicted stream flows during storm events is provided by the 

1D modelling assessment. 

Major Mangaheka Stream culverts are identified beneath the following 

roads: 

 

¶ Arthur Porter Drive 

¶ Te Rapa bypass 

¶ Te Kowhai Road 

¶ Koura Drive 

¶ Horotiu Road 

¶ Ngaruawahia Road 

The 1D modelling report indicates that culvert capacity restrictions 

beneath Te Rapa bypass (after the proposed Device 7); Te Kowhai Road, 

Koura Drive and Ngaruawahia Road could lead to localised flooding on 

their upstream side, however, it has not been assessed if any of these 

would lead to overtopping of the roads ς except at the bypass which is 

confirmed to be at an adequate level to avoid overtopping in the 100 

year event.  

2.6.5 Flooding duration 

When assessing network capacity the modelling indicated that the 

proposed mitigation devices do not result in overbank flooding with a 

duration of longer than 24 hours. This is a key requirement of Land 

Drainage Board managed by WRC to avoid areas of farmland from being 

affected by surface flooding for longer than 72 hours which can lead to 

grass die-off.  
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2.6.6 Overland flow 

Stormwater runoff that exceeds the capacity of the reticulation system is 

required to be safely conveyed by overland flow paths όh[CtΩǎύ.   

To prevent localised flooding as an area is developed, both previously 

identified and newly identified h[CtΩǎ need to be incorporated into the 

design and layout of subdivisionsΦ {ƻƳŜ ƻŦ ǘƘŜǎŜ h[CtΩǎ ƘŀǾŜ ōŜŜƴ 

identified and mapped while others may not have been identified to 

date. Overland flow paths shall be provided to convey flows in excess of 

the design storm, up 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 and 

construction processes.  

Three potential overland flow paths, during large storms, have been 

identified associated with the upper catchment (refer Figure 2-12). It is 

considered that the Mangaheka Stream could potentially overflow into 

the Te Otamanui catchment as a result of flooding around the culvert 

exit beneath Koura Drive.  

This periodic connection between the streams would likely have 

occurred more frequently in the past prior to Koura Drive being 

constructed. However, now, it is anticipated that floodwater would flow 

up the swale on the west side of Koura Drive and overflow westwards 

into the path of Te Otamanui Stream. 

Another overland flow path 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 

approximately halfway between Burbush Road and the Te Rapa bypass. 

The predicted flow path is visible as an established feature on satellite 

imagery indicating that this has occurred in the past.  

The OLFP from the Porters Wetland needs to be considered during the 

development of that land when it occurs, in particular the depth and 

extent the water would pond after overtopping the road.   
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Figure 2-11: Predicted 100 year ARI event flooding extent within the Mangaheka catchment  
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Figure 2-12: Overland flow paths into and out of Mangaheka catchment 
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3 LǎǎǳŜǎ ŀƴŘ hōƧŜŎǘƛǾŜǎ  

This section discusses outcomes and issues identified through the 

technical assessments undertaken for this ICMP, and compares existing 

and proposed infrastructure to the Strategic Catchment Objectives 

detailed in Section 1.7. Specific consideration of relevant requirements of 

the Hamilton District Plan (HDP) and the Rotokauri Structure Plan (RSP) 

which applies to part of the upper catchment.  

The following represents a brief summary of the key findings of the 

technical assessments in terms of issues to be considered, for which the 

detailed reports are provided in the appendices to this ICMP. 

To put the findings of the technical assessments in context, the key 

issues associated with the Mangaheka Catchment and its development 

are: 

¶ Flood Control - Increases in flows, stormwater discharge volumes 

and stormwater drainage pathways could potentially lead to 

increased flooding 

¶ Stream Erosion/Watercourse Management - Increases in 

stormwater volumes could potentially lead to erosion downstream 

¶ Water Quality and Contamination Removal ς Changes in landuse 

from rural to commercial / light industrial area is anticipated to lead 

to increased/changes in contaminant loads in stormwater with 

potential knock-on effects for aquatic habitats and species  

3.1 Background Context 

A number of studies have been completed previously within the 

Mangaheka catchment relating to proposed development together with 

periodic monitoring such as ecological and environmental indicators in 

the Mangaheka stream. Available reports and data have been reviewed 

to assist in building a picture of current environmental and 

developmental conditions in the catchment. In addition, the RSP 

provides information on part of the upper catchment; and details 

development zones and intended growth of the area and surrounds.   

The main documents used to inform this section are listed below: 

¶ Morphum Environmental Ltd, May 2017: Mangaheka 

Watercourse Assessment and Programme of Works 

¶ Boffa Miskell, July 2018: Mangaheka Stream Assessment of 

Ecological Values to inform an Integrated Catchment 

Management Plan 

¶ Beca 2001: Rotokauri Structure Plan: Environmental 

Opportunities, Constraints and Urban Needs Assessment (Phase 

1 Report).CH2M Beca, May 2017a: Te Otamanui Fatal Flaw 

Assessment 

¶ CH2M Beca, June 2017b: Mangaheka Integrated Catchment 

Management Plan - Stormwater 1D Modelling Report 

¶ CH2M Beca, February 2018a: Mangaheka Water Quality 

Assessment 

¶ CH2M Beca, July 2018b: Mangaheka ICMP ς Addendum to Water 

Quality Report 

¶ Porters Group Limited and Hamilton Joint Venture Limited, 

March 2015: Upper Mangaheka Draft Integrated Catchment 

Management Plan 
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¶ Nga Mana Toopu O Kirikiriroa, July 2004: Te Rapa Bypass 

Investigation - Cultural Investigations Report 

¶ Beca, April 2018, Desktop Hydrogeological Assessment 

The subsequent 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 upper catchment. This is considered 

further in the Assessment of Environmental Effects (Appendix F) which 

has also informed this section. 

3.1.1 ICMP development  

Based on information known about the catchment, issues have been 

identified that require management under this ICMP.   

Operational Objectives will address the specified issues and align with 

Strategic Objectives of this plan. The strategic and operational objectives 

will be continually reviewed via ongoing consultation with key 

stakeholders and land owners to 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 environment will not be further compromised. Further, given 

the ecological significance of the catchment as a habitat for threatened 

native aquatic species, 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 of Works 

3.2 Key Operational Issues - Stormwater 

Urban development within the Hamilton City Council portion 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, extended duration of peak flows and potentially 

destabilisation of the stream banks. The following identified operational 

issues have the potential to impact on the way stormwater is managed 

and dealt with within this catchment.  These are:  

(a) Limited stormwater capacity of Mangaheka stream and erosion risk 

In the upper catchment, and the upper part of the lower catchment, the 

modified stream channels are typically small and have steep banks which 

are already susceptible to erosion as identified in the watercourse 

assessment20. It is anticipated that any increases in stream flow volumes 

will lead to an increase in erosion of these banks. A lack of riparian 

vegetation on the stream banks in all parts of the catchment other than 

the wetland will also potentially exacerbate erosion 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 future stormwater flow volumes. 

Minimum mitigation works include a fenced 3m buffer with selective 

planting to improve bank stability and bank toe protection (see Table 

6-4: Future actions). 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 catchment is 

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 area being up to 90% impervious as per the 

Hamilton City Council District Plan. The 1D modelling indicates that with 

the stormwater management devices in place, peak flows will not be 

significantly different than the pre-development conditions, with drain 

down times within appropriate timeframes (CH2M Beca, 2017b). The 

effects of flooding following development is anticipated to be less than 

minor. The size of the proposed attenuation devices has been based on 

the 1D modelling results and this is key to minimizing changes to 

subsequent storm flows downstream. The effect on storm flows from the 

anticipated change in land use is considered to be mitigated by the 

combination of on lot water detention measures and attenuation 

devices. While the Hamilton City Council District Plan allows up to a 

maximum of 90% impermeable areas, developers will be encouraged to 

reduce impermeable areas, providing soakage opportunities, where 

possible, in order to further reduce peak flows and supplement 

baseflows during dry periods and particularly during times when the 

farm drainage channels typically dry up.  

The 1D flood model indicates that a no more than minor change in flood 

risk is anticipated under MPD compared to existing development levels. 

Runoff, ponding, overland flow and infiltration in agricultural areas in the 

remainder of the catchment is unlikely to change significantly as long as 

there is no significant change in land use in this area.    

(c) Soakage capacity  

Peaty soils are recorded to be present over much of the upper catchment 

area, however, due to existing and planned development of the 

industrial area it is expected that much of the peat soils north of the Te 

Rapa bypass will have been, or are planned to be, removed prior to 

establishment of appropriate building platforms. 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 be of poor drainage 

capacity hence soakage will generally be limited.  However, where peat 

soils are still present these are anticipated to help provide some 

contribution to base flow in the modified watercourses and the 

Mangaheka Stream. Well drained soils from rhyolitic tephra are recorded 

to outcrop locally and so it is considered that some soakage 

opportunities are likely to be available in the upper catchment. 

Geotechnical investigation, including assessment of groundwater 

conditions will be required to assess soil drainage characteristics prior to 

development to confirm opportunities for soakage, as well as to inform 

wetland/attenuation pond design.    

(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 catchment is considered to be 

on-par with other Hamilton waterways with a moderate to poor water 

quality, peat-influenced groundwater baseflows and a low 

macroinvertebrate community index.  Nonetheless it is recorded to 

provide habitat for three native fish species: longfin eel, shortfin eel and 
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banded kokopu and potential habitat within parts of the stream for 

threatened black mudfish. It is also noted that the giant kokopu is 

present within the adjacent Rotokauri Catchment. 

The chemical composition of the stream waters are already recorded to 

contain nutrients, metals and faecal pathogens. The contaminant load 

used in the addendum water quality report (CH2M Beca, 2018b) included 

recent monitoring data collected for the Hamilton City Council 

Comprehensive Stormwater Discharge Consent (T+T, 2017) which 

provided up to date Hamilton specific data for an existing industrial area. 

!ƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƻŦ IŀƳƛƭǘƻƴΩǎ ǊǳǊŀƭΣ ǎŜƳƛ-urban, and 

urban waterways, shows that although total contaminant loads may 

increase following urbanisation, contaminant concentrations can be 

expected to remain similar to pre-development due to the release of 

metal loads from historic wetland areas into groundwater. This is 

supported by the average total copper, lead, and zinc concentrations 

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 stormwater discharges 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 the findings 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 effects. To avoid potential thermal pollution, stormwater 

treatment devices must avoid open water areas and achieve 

wetland/riparian plant cover >80% to maintain cool downstream 

temperatures (Boffa Miskell, 2018). 

(e) Sediment  

Sediment arising from earthworks and construction can have detrimental 

ŜŦŦŜŎǘǎ ōȅ ǎƳƻǘƘŜǊƛƴƎ ǘƘŜ ǎǘǊŜŀƳΩǎ ŀǉǳŀǘƛŎ ƘŀōƛǘŀǘΦ Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ 

development provides appropriate local treatment to minimise any 

potential effects of sediment from earthworks activities and subsequent 

construction activities on stormwater runoff and discharges to the 

stream. All activities will need to ensure adequate on-lot sediment and 

erosion control measures are in place.  Effective monitoring and 

enforcement of this is required by the relevant bodies. 

As noted in Section 2.3.5.3, the species currently present in the stream 

are considered to be pollution tolerant. While the water quality for the 

stream is anticipated to improve 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 manhole lids 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 features. Large areas of standing water associated with 

detention devices that are not shallow wetlands can also be a hazard. 
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The faecal pathogen load is recorded to be high in the stream (as per 

other catchments in the Hamilton area) and hence this currently poses a 

risk to 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 food source 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 states that 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 to 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 on-going basis. This will maintain hydraulic capacity 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 weeds and had stream bed high 

points which required re-profiling.  

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 devices is the ownership and 

maintenance responsibility (including stormwater collection for re-use).  

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.  

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 proposed riparian 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 making 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 investigated and implemented if feasible. 

(i) Land drainage area requirements 

The stormwater infrastructure proposed for development must take into 

account and mitigate potential impacts on downstream rural land and 

landowners. Potential impacts identified in the Waikato Regional Council 

Technical Report on Managing Landuse Change include: 
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1. Capacity issues.  

2. Areas ponding for longer than 3 days  

3. Bank and channel instability  

4. Increased inspection and maintenance requirements. 

The required Level of Service is to remove ponding from a storm with a 

10% probability of occurring in any one year (the 10% Annual Exceedance 

tǊƻōŀōƛƭƛǘȅ ό!9tύ ŜǾŜƴǘ ƻǊ Ψмл ȅŜŀǊ ǎǘƻǊƳΩύ ǿƛǘƘƛƴ ǘƘǊŜŜ ŘŀȅǎΦέ ¢Ƙƛǎ ƭŜǾŜƭ 

of service will need to be maintained post development using proposed 

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, for example, 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. 

3.3 Key Operational Issues - Water 

(a) Water capacity 

The main area for development will be in the upper catchment 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.  The development of wet industries in the industrial 

area is not expected and has not been considered at this stage. The 

presence of wet industries would potentially have an impact on the 

water capacity. Water strategic infrastructure solutions have been 

identified and will be implemented by 2025. 

(b) Water allocation and pressure 

While achieving the Level of Service for the water network is not likely to 

be a problem, water conservation, non-revenue water and demand 

management measures will always need to be considered and 

implemented in order to be resilient and cost effective. Key Operational 

Issues ς Wastewater Existing serviced areas have been assessed for their 

compliance with the ITS and suitability for conveying flows from other 

sub catchments (based on current Hamilton City Council GIS asset data).  

Collection and distribution networks should generally emulate the 

existing city network in order to maximise commonality and efficient 

maintenance (i.e. conventional gravity sewers). 

3.4 Key Operational Issues ς Wastewater 

Existing serviced areas have been assessed for their compliance with the 

ITS and suitability for conveying flows from other sub catchments (based 

on current Hamilton City Council GIS asset data).  Collection and 

distribution networks should generally emulate the existing city network 

in order to maximise commonality and efficient maintenance (i.e. 

conventional gravity sewers). 

(a) 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 the as-built drawing for the sub-division. Overall, it is 

concluded the pipe capacity is sufficient for sub-catchment area, 

although the pipe grade is flatter than ITS standard of 0.55% for 150 mm 

diameter pipes, 0.33% for 225 mm diameter pipes (AECOM 2017). 
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(b) Mangaheka existing network 2 (south of the FWI) 

This area has a central gravity pipeline 150 mm and 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 sufficient however pipe grade is flatter than ITS 

standard of 0.55% for 150 mm diameter pipes (AECOM 2017). The 

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 3 (north 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. The upstream end of the 375mm pipeline is 

assumed to be the intended future connection point for pumped flows 

from the northern extension 1E sub-catchment. The upstream end of the 

300 mm pipe could also be used as the connection point so has also been 

assessed for 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 topography. Pipes 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: 

¶ 43.6 hectares pumped from the northern extension 1E east of 

the railway. 

¶ 38.4 hectares pumped from the northern extension 1E west of 

the railway. 

¶ 5.7 hectares of gravity network from the northern extension 1E 

west of the railway. 

¶ 35.1 hectares of local gravity flows from Existing Area 3. 

The 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. 

(d) Pump stations 

Due to the existing low lying terrain 3 indicative pump stations design 

parameters and locations have been assessed, together with emergency 

storage (AECOM 2017). These are provided in more detail in Appendix K. 

(e) Wastewater conclusion  

The majority of the Mangaheka catchment already has gravity trunk 

network installed or planned. Existing serviced areas have 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 

installed or planned. The key findings of the assessment are as follows: 

¶ 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 gradients are not observed and may require 

operational cleaning.  

¶ 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 the Rotokauri ICMP. 
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¶ Two pump stations will be required for the northern extension 

1E sub-catchment. It may be possible to remove the western of 

these two pump stations if a gravity connection can be achieved 

to the east with a new pipeline under the railway. 

¶ 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 in sections 3.2 (Key Operational Issues - 

Stormwater), 3.3 (Key Operational Issues - Water) and 0(Key Operational Issues ς Wastewater) and align with strategic objectives of this plan (Section 1.7). 

These objectives form the rationale for the design parameters and means of compliance to ensure issues identified in the ICMP are addressed. 

Table 3-1: Operational objectives for Mangaheka catchment 

Operational Objective  Description 

Operational Objective 1: Maintain or Enhance Mangaheka Stream Water Quality 

 a. Contaminants derived from urban or road stormwater are managed through appropriately designed treatment devices, so that 
any increase in mass contaminant 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 referred: 

i. For in-stream water quality and comparison with baseline contaminant concentrations: ANZECC, 2000 ς Ψ!ǳǎǘǊŀƭƛŀƴ ŀƴŘ 
bŜǿ ½ŜŀƭŀƴŘ DǳƛŘŜƭƛƴŜǎ ŦƻǊ CǊŜǎƘ ŀƴŘ aŀǊƛƴŜ ²ŀǘŜǊ vǳŀƭƛǘȅΩ 

ii. For in-stream sediment quality and comparison with baseline contaminant concentrations: ANZECC, 2000 ς Ψ!ǳǎǘǊŀƭƛŀƴ 
and NŜǿ ½ŜŀƭŀƴŘ DǳƛŘŜƭƛƴŜǎ ŦƻǊ CǊŜǎƘ ŀƴŘ aŀǊƛƴŜ ²ŀǘŜǊ vǳŀƭƛǘȅ κ LƴǘŜǊƛƳ {ŜŘƛƳŜƴǘ vǳŀƭƛǘȅ DǳƛŘŜƭƛƴŜǎ όL{vDύΩ 

iii. For treatment device design and performance efficiencies: Hamilton City Council ITS 

b. Primary stormwater treatment devices must achieve at least 75% sediment removal on an average long-term 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 treatment devices 
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 approach 
should be adopted and to minimise temperature effects and maximise contaminant removal.   

e. Construction generated sediment (earthworks and building phase) shall be controlled to meet Waikato Regional Council 
standards and shall comply with relevant city bylaws and District Plan requirements. 

This objective addresses issues d) ecological quality and e) sediment in Section 3.2, and aligns with strategic catchment objective 6 
(refer to Section 1.7). 
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Operational Objective  Description 

Operational Objective 2: Minimise Alterations to the Natural Flow Regime 

 a. The erosion and scour of the bed and banks of the Mangaheka stream and other catchment waterways is not increased 
following proposed development within Hamilton City Council boundary.  Where it is identified that stormwater discharges will 
have an effect on aquatic habitat and water quality values, then additional mitigation measures will be required (e.g. on-lot 
treatment / detention). 

b. Where stormwater discharge to the Mangaheka stream needs to occur, extended detention shall be provided by the proposed 
stormwater management structures in accordance with ITS to control flow velocities and erosion and that the volume control 
criteria is achieved (as a minimum that the initial abstraction volume is retained, refer to the Waikato Stormwater Management 
Guideline for further details). 

c. Energy dissipation and erosion protection measures are provided at all discharge locations, and preference is given to green 
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 with a 10% probability of 
ƻŎŎǳǊǊƛƴƎ ƛƴ ŀƴȅ ƻƴŜ ȅŜŀǊ όǘƘŜ мл҈ !ƴƴǳŀƭ 9ȄŎŜŜŘŀƴŎŜ tǊƻōŀōƛƭƛǘȅ ό!9tύ ŜǾŜƴǘ ƻǊ Ψмл ȅŜŀǊ ǎǘƻǊƳΩύ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ǿƛǘƘƛƴ 
three days and there is less than minor change from current level of service that is achieved in the drainage area. 

This objective addresses issues a) stormwater capacity and erosion, and aligns with strategic catchment objectives 4 and 10 (refer to 
Section 1.7). 

Operational Objective 3: Utilise Water Sensitive Practices 

 a. Where on-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, maintain stream base flows, and mimic the natural water cycle.  

b. ¢ƘŜ ǳǎŜ ƻŦ ΨǿŀǘŜǊ ǎŜƴǎƛǘƛǾŜ ǇǊŀŎǘƛŎŜǎΩ ǎƘŀƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ŀǇǇǊƻŀŎƘ ŦƻǊ ǘƘŜ ŎŀǘŎƘƳŜƴǘΦ 

c.  A treatment train approach shall be adopted to reduce contaminant loads as far as practical. 

This objective addresses issue a) stormwater capacity and erosion, c) soakage capacity, h) economic constraints and i) land 
drainage requirements, and aligns with strategic catchment objectives 2, 7, and 10 (refer to Section 1.7). 

 

Operational Objective 4: Promote Riparian Margin Enhancement and Re-Vegetation 

 a. Riparian planting is recommended to be undertaken to mitigate effects of urbanisation in potentially affected areas.   
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Operational Objective  Description 

b. Stock fencing is recommended to be erected along stream banks to reduce bank erosion as well as help reduce suspended 
solids and pathogens in the water column. 

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

d. Access to watercourses shall be maintained to enable future operation and maintenance activities to be undertaken. 

This objective addresses issue d) ecological quality, and aligns with strategic catchment objectives 1, 2 and 5 (refer to Section 1.7). 

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

 a. Proposed stormwater management systems are cost-efficient 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 treatment train 
approach, incorporating an approved at source device upstream of a centralised public device, shall be adopted. ²w/Ωǎ 
preference is for the bulk of at-source devices to be in the public domain where possible, to ensure longevity of devices and 
appropriate operation and maintenance is undertaken into the future. 

This objective addresses issue g) maintenance of devices and h) economic constraints, and aligns with strategic catchment objectives 
1, 4, 8, 9 and 10 (refer to Section 1.7). 

Operational Objective 6:  Protect Cultural Values 

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

This objective addresses issue d) ecological quality e) sediment and f) public health and safety, and aligns with strategic catchment 
objectives 1, 2, 3 and 5 (refer to Section 1.7). 

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

 a. Where existing flooding is known, or potential flooding is predicted, peak flow management is generally required with 
reduction to 70% 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 discharges in accordance with Hamilton City Council standards. 
Wherever possible, the use of private property for overland flow paths shall be avoided. 

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

This objective addresses issues a) stormwater capacity and erosion b) flood risk, f) public health and safety i) land drainage 
requirements, and aligns with strategic catchment objectives 1 and 4, (refer to Section 1.7). 

Operational Objective 8: Minimise water consumption and wastewater discharge 

 a. That rainwater re-use tanks are installed and plumbed into non-potable water systems on-lot. 

b. That water efficient fittings are incorporated into businesses and 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 by identifying and managing inefficiencies such as leakage, inflow 
& infiltration and unauthorised use.  

This objective addresses issues h) economic constraints, j) water capacity, k) water allocation and pressure and l) wastewater 
network and aligns with strategic catchment objectives 7, 8, and 11 (refer to Section 1.7). 

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 treatment 
devices, wastewater pump stations and storage devices. 

b. Where it is shown that a single device will not address receiving environment sensitivities, that a treatment train approach, 
incorporating an approved at source device upstream of a centralised public device, shall be adopted and include minimisation 
of temperature effects, metals, metalloids and PAHs.  Construction generated sediment (earthworks and building phase) shall 
be controlled via appropriate settlement ponds etc to Waikato Regional Council standards and relevant city bylaws. ²w/Ωǎ 
preference is for the bulk of at-source devices to be in the public domain where possible, to ensure longevity of devices and 
appropriate operation and maintenance is undertaken into the future. 

This objective addresses issues a) stormwater capacity and erosion, g) maintenance of devices and h) economic constraints quality 
and aligns with strategic catchment objectives 7, 8, 9 and 11 (refer to Section 1.7). 
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4 {ǘƻǊƳǿŀǘŜǊ aŀƴŀƎŜƳŜƴǘ 

This section identifies options that will meet operational objectives and 

cover the nature of the discharges arising from development in the 

Hamilton City Council Mangaheka catchment. Consistency with Hamilton 

City CouncilΩǎ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ƘƛŜǊŀǊŎƘȅ ŀƴŘ {ǘƻǊƳǿŀǘŜǊ 

Management Plan (SWMP) is required.  Options not considered to be 

viable are not included in the evaluation. Examples which make an 

option viable include the following:  

¶ Technical feasibility 

¶ Ability to meet relevant legislative requirements 

¶ Consistent with the principles of the Waikato Tainui 

Environmental Plan 

¶ Aligned with the catchment specific objectives outlined in this 

document 

¶ Must have better environmental, social or cultural consequences 

than doing nothing 

¶ Does not contravene any explicitly stated political objective 

¶ Does not result in an increase in risk 

¶ Does not increase health and safety risks compared with doing 

nothing. 

²ŀǘŜǊ ǎŜƴǎƛǘƛǾŜ ΨǇǊƛƴŎƛǇƭŜǎΩ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ŦƻǊ ŀƭƭ 

development proposals.  Management principles that would apply under 

a water sensitive approach include: 

¶ Minimise disturbance of soils 

¶ Preserve and recreate natural landscape features 

¶ Reduce effective impervious cover of developments below 90% 

where possible 

¶ Stormwater disposal should mimic and follow, to the extent 

possible, the natural drainage processes and pathways that 

currently exist 

¶ Modifications to existing natural drainage 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 that also 

provide ecological and amenity benefits (no reticulated 

stormwater).  

4.1 Option Identification- Stormwater  

Table 4-1 provides a list of methods that could be used to potentially 

address stormwater management issues in the catchment, with 

commentary regarding how the option could be implemented. 
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Table 4-1: Stormwater management options 

Management 
options 

Description Application in the Hamilton City Council Mangaheka catchment 

On lot solutions   
Soakage Soakage minimises the volume of stormwater to be 

managed by downstream stormwater management 
devices and provided for groundwater recharge. Soakage 
systems need pre-treatment to prevent sediment clogging 
of the system. Soakage is a useful part of the treatment 
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 and soakage capability. Provision of soakage is encouraged to 
correspond with associated reduction in impermeable areas on site 

Sand Filters Sand Filters are useful where space restrictions apply and 
they can be designed to take traffic loads. Sand filters 
often include a settling chamber for removal of coarse 
material followed 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 from car park areas on-lot and 
high traffic use areas such as intersections as expected 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 removal. There may 
also be detention through slowed infiltration 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 devices can be effective in treating water from industrial sites 
as well as providing some level of detention. These devices could be used 
on-lot to treat run off from car park and trafficked areas.   

Vegetated Swales Swales use a combination of slow, shallow flow and 
vegetation to remove 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%-5%). In general a width of 3-7m is required 
to accommodate design requirements (maximum side 
slope 3H:1V). 
Swales can be used to filter a portion of hydrocarbons, 
sediments and metals from stormwater. Swales, if 

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

Description Application in the Hamilton City Council Mangaheka catchment 

constructed well, can provide a low-maintenance solution 
for reducing contaminants in run-off from lots. 

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

Useful for industrial areas dependent on specific on-lot activities planned.  
This may be needed for High Risk activities (refer Stormwater Bylaw) 

Rainwater reuse 
tanks 

Rainwater reuse tanks are above or below ground tanks 
which are used to store rainfall collected from roof areas 
for non-potable use inside and outside the building. These 
tanks can be designed to have two functions. They can 
reduce the total volume of stormwater which runs off lots, 
especially from the frequent small rainfall events, and they 
can be used to reduce the demand for non-potable water 
use, including toilet flushing, laundry use and 
garden/landscape watering.  

Suitable for residential homes as well as commercial and industrial 
developments in accordance with the Hamilton City Council Three Waters 
Practice Notes Hamilton City Council02 and Hamilton City Council05.  

Detention Detention tanks work by temporarily storing 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 peak 
stormwater flows during a rainfall event and which in turn 
reduces the impacts on downstream infrastructure and/or 
streams. 

On-lot detention tanks (developed in accordance with the Hamilton City 
Council Three Waters Practice Notes Hamilton City Council 05 and Hamilton 
City Council 06), can aid reduction of peak stormwater flows in the 
downstream catchment including where on-lot soakage is not available.  
 
However, wetlands are also an opportunity for detention.  

Permeable surfaces Permeable surfaces are surfaces which absorb and detain 
stormwater reducing runoff to 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 connected to an approved stormwater outlet. 

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

Building and 
landscape design  

Set floor levels above flood levels and away from overland 
flow paths. Ensure landscaping (including driveways, walls 
and structures) does not block, divert or convey overland 

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

Description Application in the Hamilton City Council Mangaheka catchment 

flow in a way that causes ponding or potential flooding of 
buildings. 

Gross Pollutant 
Traps and Litter 
Traps 

Devices in this category include floating booms, gratings 
and mesh inserts installed within ponds, culverts and catch 
pits. Proprietary products are available that use a 
combination of hydraulic motion and sedimentation to 
remove contaminants. Gross pollutŀƴǘ ǘǊŀǇǎ ƻǊ ΨŎŀǘŎƘ ǇƛǘǎΩ 
can provide effective collection of litter, coarse sediments 
and particulates.  

Considered appropriate for on-lot stormwater treatment as the initial part 
of a treatment train approach, particularly due to litter being an issue in 
light industrial catchments. 

Centralised Devices and Practices (Community based) 
Soakage wŜŦŜǊ ǘƻ ŘƛǎŎǳǎǎƛƻƴ ǳƴŘŜǊ Ψƻƴ ƭƻǘΩ Catchpits could incorporate soakage sumps for limited soakage but would 

still require reticulation.  

Rain gardens/ 
Bioretention 
devices 

wŜŦŜǊ ǘƻ ŘƛǎŎǳǎǎƛƻƴ ǳƴŘŜǊ Ψƻƴ ƭƻǘΩ Rain gardens could also be used to target intersections for improved water 
quality should monitoring indicate the proposed wetland devices do not 
remove sufficient contaminant load. 

Reticulation Reticulation will manage the increased stormwater runoff 
from impervious areas in a controlled manner and control 
runoff and nuisance flooding to LOS. 

Some form of servicing required as part of development proposal. 

Subdivision design 
for secondary 
overflow 

Secondary overland flow paths are necessary to manage 
runoff that exceeds reticulation LOS (e.g. 2 year ARI flows) 
residential Standard. 

Required as part of development proposal. 

Wetlands (off-line) 

 

Constructed wetlands consist of shallow vegetated pond 
areas. Wetlands 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 allow more 
efficient contaminant removal than on-line wetlands. 
Constructed on-line wetlands are not supported by WRC. 

Wetlands are an appropriate form of treatment within the Hamilton City 
Council Mangaheka Stream 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 case in 
the Mangaheka catchment.  Three wetland devices have already been 
consented for the catchment, with the detailed engineering plans yet to be 
approved. 

Water quality 
ponds 

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

Effective at removal 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 due to 
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Management 
options 

Description Application in the Hamilton City Council Mangaheka catchment 

effects. Ponds do not provide the potential contaminant 
removal capacity of wetlands.  

enhanced contaminant removal, maintained water quality, and potential for 
biodiversity enhancement. 

Swales wŜŦŜǊ ǘƻ ŘƛǎŎǳǎǎƛƻƴ ǳƴŘŜǊ Ψƻƴ ƭƻǘΩ In general, Hamilton City Council prefers that swales are used only on 
limited access roads due to public safety and maintenance requirements. 
However, in the following circumstances, swales may be considered for local 
roads and residential areas: 

¶ Flat land with high groundwater where the fall required for reticulated 
stormwater is impractical.   

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

¶ Constrained space or distance within which to achieve stormwater 
treatment to a sufficient standard using conventional single device-
methods. 

Filter strips/riparian 
planting 

Filter strips are used to intercept stormwater before it 
becomes concentrated. The effect of stormwater travelling 
through the vegetation is to slow down the stormwater 
allowing some infiltration and removal of contaminants. 
Riparian planting is a form of filter strip.  

Suitable for treatment of diffuse sources of runoff along lengths of a 
waterway where there is overland flow or shallow sub-surface flow into the 
waterway, but only in specific circumstances. Riparian planting or filter strips 
can also contribute widespread habitat, water quality, and bank stability 
enhancements. 

Specific methods and plant selection are lot specific but applicable to the 
main rural Mangaheka waterway downstream of the upper catchment 
stormwater discharge where there is potential for effects. 

Gross Pollutant 
Traps and Litter 
Traps 

wŜŦŜǊ ǘƻ ŘƛǎŎǳǎǎƛƻƴ ǳƴŘŜǊ Ψƻƴ ƭƻǘΩ The suitability of devices utilised off-lot needs to be reviewed on a case by 
case basis. Application for runoff from industrial/commercial areas with high 
risk activities may be appropriate but are generally considered unnecessary 
for the proposed residential areas and roading.  

Permeable 
pavements for car 
parks and 
footpaths 

Special concrete and aggregate mixes allow water to pass 
through reducing catchment imperviousness, promoting 
soakage.  There may be a need pre-treatment so 
permeable matrix does not clog. 

Application for treatment of runoff from high traffic or 
industrial/commercial areas may be appropriate but soils in the catchment 
are generally unsuitable for soakage from permeable paving. 
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4.2 Option Evaluation - Stormwater  

Once the options are identified, they need to be evaluated for 

effectiveness in addressing the Mangaheka catchment risks and 

sensitivities and meeting the catchment objectives for stormwater 

management. To facilitate the option evaluation, assessment 

components are grouped under the framework of economic, 

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 assessment 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. Multiple 

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 

addressing the criterion.  
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Table 4-2 ς Stormwater management option evaluation 

Management option Environmental Economic Social, Cultural and Community Overall assessment and applicability 
On lot  

Soakage Stream channel protection 

Ground water recharge 

Low cost option if soils permit  

Minimises infrastructure 

Very minor flood risk mitigation 

Reduce discharges at source 

Cost effective and provides 
environmental benefits.   

VV VVVV V Good where soakage is viable. 
Contributes to meeting operational 
objectives 2, 3, 6 and 8. 

Sand Filters Contaminant management for 
car parks and high traffic 

High cost and maintenance  

 

Does not provide sufficient benefits to 
be widely implemented. 

V V   

Rain Gardens Contaminant management 

Reduced discharge if 
infiltration capability included 

Moderate cost and 
maintenance 

Amenity value if well planted Can provide initial treatment of 
stormwater runoff together with some 
level of detention, particularly as part 
of a treatment train. Requires periodic 
maintenance to remain effective 

VVV VV VV  Good as part of treatment train 

Vegetated Swales Contaminant management for 
car parks and high traffic 

Low cost and maintenance 
Typically require more space 
than other bioretention 
devices to maximise 
effectiveness   

 Can provide initial treatment of 
stormwater runoff, particularly as part 
of a treatment train. Requires periodic 
maintenance to remain effective 

VVV VVV V Good as part of treatment train 

Oil separation  Contaminant management for 
car parks and some industry 

Moderate cost and 
maintenance 

 Provides benefit if implemented on-lot 
for relevant activities. 

VV V   
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Management option Environmental Economic Social, Cultural and Community Overall assessment and applicability 

Rainwater reuse tanks Reduces impact of built 
environment on natural flow 
regime 

Capture first flush runoff 

Reduce peak flows for up to 
10 year events 

Moderate cost and 
maintenance. Reduces cost of 
water supply 

Can be used for non-potable 
water supply including garden 
watering 

An option to support resiliency 
and security of water supply 

Cost effective and provides 
environmental and economic benefits.   

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

Detention Capture first flush runoff 

Reduce peak flows for up to 
10 year events 

Relatively low cost  Cost effective and provides 
environmental benefits.  

 VV VVV  Good as part of treatment train. 
Contributes to meeting operational 
objectives 2, 3, 5, 8 and 9. 

Permeable Surfaces Mimics natural flow regime Moderate cost and 
maintenance 

Can provide functional and 
aesthetic value 

Provides some benefits in specific 
situations 

 VV VV VV Possible limited applicability 

Building and landscape 
design 

 

 Relatively low cost as part of 
overall design 

Mitigates flood risk associated 
with overland flow and ponding 

High social and economic benefits. 

 VVV VVVV Essential to meet objectives. 
Contributes to meeting operational 
objectives 5 and 7. 

Gross Pollutant Traps 
and Litter Traps 

Contaminant management Low to moderate cost, 
maintenance required 

Improves visual appearance On-lot applications can help prevent 
blockage/ clogging of centralised 
devices and swales. 

VV VVV VV Good as part of treatment train. 
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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 

Ground water recharge 

Low cost option if soils permit  

Minimises infrastructure 

Minor flood risk mitigation 

Reduce discharges at source 

Cost effective and provides limited 
environmental benefits.  Good where 
soakage is viable. 

VV VVV V Contributes to meeting operational 
objectives 2, 3, 6, 8 and 9. 

Rain gardens Stream channel protection 

Contaminant management 

Reduced discharge if 
infiltration capability included 

Moderate cost and 
maintenance 

Minor amenity provided Provides some benefits, but other 
options have scored higher 

VV VV V Some applicability 

Subdivision design for 
secondary overflow 

Can incorporate bioretention 
features 

Relatively low cost as part of 
overall design 

Mitigates flood risk 

Minimises infrastructure 

 

Ҟ VVV VVVV Essential to meet objectives. 
Contributes to meeting operational 
objectives 5, 7 and 9. 

Wetlands (with 
extended detention) 

Stream channel protection 

Contaminant and 
temperature management  

Habitat enhancement 

Some soakage provided 

Economy of scale 

Less maintenance than pond 

Mitigates Flood risk 

Provides amenity 

Wetland planting supports 
mauri 

Shallowness and planting bench 
make safer than deep pond 

 

High benefits and already consented in 
catchment 

VVVV VVV VVVV Applicable 

Ponds Stream channel protection 
from flow attenuation 

Can elevate discharge 
temperature, reduce 

Economy of scale 

 

Mitigates flood risk 
 
Can provide amenity 

Provides some benefits, but wetlands 
with detention score higher and 
alleviate temperature concerns in this 
catchment. 
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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 VV VV  

Swales Stream channel protection 
from flow attenuation 

Contaminant management if 
densely planted 

Potential for enhanced 
indigenous biodiversity if 
planted 

Can reduce reticulation 

Provide overland flow path 

May mitigate flood risk Cost effective and provides 
environmental benefits.  Good as part of 
treatment train. 

VVV VVV VV Only preferred by Hamilton City Council 
for limited access roads due to O&M 
considerations, access complications 
and conflicts with other services.   

Filter strips/riparian 
planting 

Contaminant management 

Stream protection 

Riparian planting enhances 
habitat 

Very cost effective if space 
available 

Can provide amenity 

Riparian planting supports 
mauri 

Provides environmental benefits.   

VVVV VV VV Applicable in suitable situations. 
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Management option Environmental Economic Social, Cultural and Community Overall assessment and applicability 

In-stream channel or 
riparian modifications 

Potential to enhance bank 
instability 

Potential to improve aquatic 
habitat 

Potential for increased 
capacity  

Potential for effects on 
aquatic life during 
construction 

Can be cost effective if 
carefully managed  

Can be effective in improving 
cultural and community values 
on degraded waterways if 
carefully managed  

Must incorporate multidisciplinary 
approach to design and implementation 
not limited to a single outcome (e.g. 
capacity).  

 VVVV VV VVV Applicable in suitable situations. 

Gross Pollutant Traps 
and Litter Traps 

Contaminant management Low to moderate cost, 
maintenance required 

Improves visual appearance Potential for use on centralised devices 
to capture airborne litter etc. 

VV VV VV Applicable 

Permeable pavements 
for car parks and 
footpaths 

Soakage Minimise infrastructure Reduce discharges at source Does not provide sufficient benefits to 
be widely implemented. 

V V V  
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Based on this evaluation the following stormwater management methods 

are considered suitable to form the Best Practicable Option (BPO): 

On lot devices and practices: 

The preferred on lot stormwater management for this catchment 

includes: 

1. Pollution Plan (for high risk activities) to inform on-lot 

requirements for contaminant management 

2. Rainwater reuse tanks (mandatory on all industrial lots, it shall be 

plumbed back into the toilet and laundry with an option for 

garden use) as per HDP rule 25.13.4.5.  

3. Maximisation of soakage opportunities (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 pollutant traps 

­  Carpark areas to drain to stormwater pre-treatment device 

(e.g swale/ rain garden etc) prior to leaving each lot 

Other on lot practices that are encouraged: 

1. Appropriate building and landscape design to reduce water 

demand, and capture and re-use non-potable water on-site. 

Centralised devices and practices 

1. Wetlands with extended detention and pollutant attenuation 

2. Soakage (where feasible) 

3. Bioretention/raingardens  

4. Subdivision overland flow paths with erosion protection 

5. Swales (if appropriate) 

6. Riparian Planting 

4.2.1 Ownership considerations 

Assets that are required to meet a level of service for public good (e.g. 

centralised wetlands) are generally owned and operated by Hamilton City 

Council. However private on-lot devices will need to be owned and 

maintained by the on-lot owner such as on-lot swales, raingardens and 

gross pollutant traps.   

Where assets are to be vested to Hamilton City Council, these must meet 

Hamilton City Council requirements of meeting levels of service, safety, 

access, flood risk 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 operated and maintained and standard practice is 

to place a Consent Notice on the Certificate of Title informing the owner 

of the requirements. Any communal devices are normally vested, and 

whether public or private must be at the standard of Hamilton City 

Council Infrastructure Technical Specifications. 

Developers must discuss with Hamilton City Council the 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 

applied across the drainage area (Refer to Appendix D). Collaboration is 

required between Hamilton City Council and the drainage board 

regarding watercourse performance and future maintenance see Section 

6.6 - Future Actions.  

4.3 Best Practicable Options (BPO) - Stormwater  

This section presents the BPO for the catchment.  It includes criteria for 

managing the discharges that are expected to occur with development in 

the Hamilton City Council Mangaheka catchment.  The BPO organises and 

integrates the management options, existing standards and consented 

devices into a servicing approach that addresses issues and objectives in 

the catchment. This integrated approach to managing stormwater 

diversion and discharge activities is a key requirement of the CSDC 

Condition 30. 

4.3.1 Flood management 

Three existing consented stormwater treatment and attenuation devices 

ŀǊŜ ŀƭǊŜŀŘȅ ŎƻƴǎŜƴǘŜŘ ǿƛǘƘƛƴ IŀƳƛƭǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ ǘƻ 

manage stormwater from development in the catchment (refer to Figure 

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

network mitigation objectives, they will necessarily form part of the BPO 

and be reflected in the Means of Compliance table.   Stormwater runoff 

associated with roading projects included in the structure plan is 

expected to discharge into the existing and proposed catchment devices 

via a swale network. BPO 1 is intended to provide the practical measures 

to give effect to Strategic Objective SO4 (Stormwater Management). 

Stormwater BPO 1 ς Maintain the existing flood protection Level of Service  

a. Due to flood risk, topography and downstream capacity of the Mangaheka 
stream, flood control shall be installed so that the 100 year ARI post 
development peak flows are attenuated appropriately as described in the 
means of compliance table (Table 6-3). 

b. Each sub-catchment in the Mangaheka catchment shall be designed with 
suitable overland flow paths.  Where feasible, overland flow should occur 
within the roading network or through designated paths in public reserve. 
If needed, suitable energy dissipation and/or erosion protection measures 
shall be provided. 

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

d. The stormwater system shall drain to the receiving environment firstly via 
soakage as far as possible and on-lot treatment (including gross pollutant 
traps and swales/rain gardens) prior to discharge into a centralised device. 
Refer to Figure 2-9 for existing and indicative location of devices in the 
development areas.   

e. Soakage and attenuation solutions must be designed to ensure no adverse 
effects to the WRC administered rural drainage areas and to ensure 
existing levels of service can be maintained. The level of service for 
flooding in the agricultural areas of the Mangaheka catchment is to be 
maintained, that is: remove ponding from a storm with a 10% probability 
of occurring in any one year (the 10% Annual Exceedance Probability (AEP) 
event or Ψмл ȅŜŀǊ ǎǘƻǊƳΩύ ǿƛǘƘƛƴ тн ƘƻǳǊǎΦύ 
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Figure 4-1: Stormwater devices in Mangaheka upper catchment
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4.3.2 Water sensitive design 

Water sensitive works include multiple site-specific stormwater controls 

that work with the natural landscape and are relatively cost effective. 

Water sensitive principles must be a part of the design philosophy in 

order to meet Strategic Objectives SO4 (Stormwater Management), SO6 

(Potable Water Management), and contribute to meeting SO7 (Three 

Waters Management).  Most water sensitive methods assist in controlling 

runoff at the source in order to replicate the predevelopment hydrology 

as much as possible. Controlling 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 stormwater objectives, are cost effective and that can form 

part of a treatment train are ranked high and considered suitable for the 

Mangaheka catchment.  Therefore the next two BPOs for the catchment 

are: 

Stormwater BPO 2 ς Water efficiency measures  

a. Developers are to consider opportunities to implement water sensitive 
urban design approaches such as on-lot devices, permeable paving, 
minimising impervious areas and clustering development to retain larger 
natural spaces within the built form. 

b. Water efficiency measures shall be incorporated as part of any new 
development within the Hamilton City Council boundary, in accordance 
with HDP 25.13.4.5a and 25.13.4.6.  For developments that fall under 
rule 25.13.4.5a, all measures within the supporting practice notes are 
considered suitable for the developable area.  In accordance with 
Hamilton City CouncilΩǎ ŘǊŀƛƴŀƎŜ ƘƛŜǊŀǊŎƘȅΣ όODP and ITS) the highest 
priority for stormwater management from domestic roofs is to capture 
and re-use rainwater for non-potable uses (e.g. toilets etc and watering 
landscaped areas) and it should be noted that this is mandatory for 

industrial lots, requiring resource consent, followed by soakage and then 
detention.   

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

Stormwater BPO 3 ς Stormwater and soakage opportunities 

a. Developers shall undertake sufficient testing to determine if suitable 
soakage characteristics are present before a piped network is approved.  
Where soakage is suitable, on-lot soakage shall be the water efficiency 
measure at the time of Building Consent. See Table 6-3 ς Methods to 
achieve compliance. Pre-treatment will be required prior to soakage 
discharge to prevent sediment clogging of the system. 

b. Where peat or peaty soils are present, these soils should be retained 
where possible and on-lot drainage designed to maintain these soils and 
associated soakage. 

c. On-lot rainwater re-use tanks should be used to facilitate retaining the 
initial abstraction volume of the site during a storm event. 

d. A development shall attenuate the 2 and 10 year, 24 hour post 
development events to pre-development levels and attenuate the 100 
year, 24 hour post development event to appropriate requirements for 
specific devices. These calculations should be carried out during detailed 
design for individual developments. 

e. Stormwater devices shall continue to discharge surface waters to the 
Mangaheka catchment waterways to maintain base flows in downstream 
ecologically significant habitats. 

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

g. All new development shall provide extended detention and volume 
ŎƻƴǘǊƻƭ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ L¢{ ŀƴŘ ²w/Ωǎ ²ŀƛƪŀǘƻ {ǘƻǊƳǿŀǘŜǊ 
Management Guideline. 
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4.3.3 Environmental protection 

The environmental state of the Mangaheka catchment and downstream 

areas has already been modified through long term agricultural activities 

and land drainage. The nature of the stream channels are described in 

Section 2.3.2. With the change in land use from rural uses to industrial 

development, further environmental damage could occur but there is 

also the opportunity for environmental enhancement values. The 

following BPOs are intended to allow development to proceed while 

maintaining and enhancing environmental values where practicable, 

meeting Strategic Objectives SO1 (Protect Freshwater Systems), SO2 

(Protect Terrestrial Systems), SO3 (Kaitiakitanga), and SO8 (Tangirau 

wetland function and health is protected and enhanced).  

Stormwater BPO 4 ς To Maintain or Enhance Mangaheka Stream Water 
Quality 

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

b. No exposed zinc or copper building materials 

c. On-lot containment of gross pollutants / improvement of water quality will 
be achieved through an appropriate at-source device. 

d. Swales and wetlands will be designed to remove 75% of suspended solids 
prior to discharge into the Mangaheka stream. 

e. Wetlands will be designed as far as possible to limit the temperature of 
discharges at the point of discharge with a water temperature increase of 
no more than 3° Celsius. 

f. Wetlands shall be designed to achieve appropriately lowered 
concentrations of copper and zinc commensurate with greenfield 
catchments prior 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 litter 
traps or net technologies.   

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

i. High risk activities (i.e. those with the potential for the discharge of 
unusual or high concentration contaminant runoff (as defined in Waikato 
Regional Plan and Hamilton City Council Stormwater Bylaw) shall have 
their own pollution plan and appropriate treatment system to meet the 
design parameters (Table 6-2) prior to discharge of stormwater from the 
lot. 

j. Where it is identified that stormwater discharges will have an effect on 
aquatic habitat and water quality values, then habitat enhancement shall 
be included as a mitigation measure via riparian planting and/or stream 
works as appropriate.  

k. Where it is identified that stormwater discharges will potentially 
contribute to erosion of channel beds and banks, then bed and bank 
stabilization works will be included as a mitigation measure. 

l. All stormwater 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 and 
contaminant loads on receiving waters. 

Note: For installation of such devices and any in-stream or riparian works in 
the stream it is highly recommended that a qualified river geomorphologist 
and aquatic ecologist participate in the design and implementation of 
engineering solutions to ensure long term performance and effectiveness. In-
stream and riparian works on any waterway may require regional council 
resource consents.   
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Stormwater BPO 5 ς Retention and enhancement of existing riparian areas 
and vegetation 

a. Ecological assessments are required for all modified watercourses in the 
catchment (including farm drains). 

b. Watercourses shall be identified by developers at the time of 
ŘŜǾŜƭƻǇƳŜƴǘ ǇƭŀƴƴƛƴƎ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ΨōŜǎǘ ǇǊŀŎǘƛŎŜ ŜŎƻƭƻƎƛŎŀƭ 
ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎΩ ǊŜǉǳƛǊŜŘΦ IŀƳƛƭǘƻƴ /ƛǘȅ Council has 
made no provision for off-site mitigation in this ICMP 

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

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

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

f. Energy dissipation devices 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 used to 
locate stormwater treatment devices.  The development of off-line 
facilities for devices 5 and 6 is required.  

h. Hamilton City Council shall encourage landowners within the Mangaheka 
Stream catchment to retain existing riparian vegetation, and undertake 
riparian planting with indigenous eco-sourced vegetation selected from 
the Plant Selection Tool for Waikato Waterways, Waikato River Authority 
as well as the Mangaheka Restoration Vision, and the Local Indigenous 
Biodiversity Strategy (and/or using the advice of a suitably qualified 
ecologist). A minimum of 5m wide riparian planting either side of all 
watercourses shall be required. 

i. Any restoration planting will require stock proof fencing and on-going 
weed control, through hand releasing rather than spraying or machinery 
to avoid bank instability and by-kill of desirable species. 

j. Capital works for restoration planting and fencing projects within the WRC 
administered drainage area will require review and approval of the 
proposed works by the WRC Drainage Manager to ensure ongoing access 
to watercourses is maintained.     

k. All new development shall provide extended detention and volume 
ŎƻƴǘǊƻƭ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ L¢{ ŀƴŘ ²w/Ωǎ ²ŀƛƪŀǘƻ {ǘƻǊƳǿŀǘŜǊ 
Management Guideline. 
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Stormwater BPO 6 ς Construction Controls 

 

a. Specific guidelines for erosion and sediment controls required for 
earthwork ǎƛǘŜǎ ƛƴ ǘƘŜ L/at ŀǊŜŀ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ²w/Ωǎ 9Ǌƻǎƛƻƴ ŀƴŘ 
Sediment Control Guidelines. 

b. Sediment discharges from building sites are to be managed appropriately. 
Specific guidelines for erosion and sediment controls required for building 
construction in the ICMP area will be provided by HCC. 
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5 ²ŀǘŜǊ ŀƴŘ ²ŀǎǘŜǿŀǘŜǊ aŀƴŀƎŜƳŜƴǘ 

5.1 Wastewater 

Wastewater shall be treated and disposed of in a way that minimises 

effects on public health, the environment, and cultural values.  

The entire developable area in the upper Mangaheka catchment can be 

served by the proposed Hamilton City Council wastewater network 

(Figure 2-9).  The network will be extended as development occurs in 

accordance with Hamilton City CouncilΩǎ L¢{Φ 

Water and wastewater management should be centralised and 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 minimised 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 (BPO) - Wastewater 

There are no Best Practicable Options for this catchment that are not 

standardised city wide measures as described in Hamilton City Council ITS 

and HDP. BPO1 for wastewater give provisions for the implementation of 

Strategic Objectives SO5 (Wastewater Management) and SO7 (Three 

Waters Management). 

Wastewater BPO 1 ς General requirements 

a. The areas within the northern extension Stage 1C and 1E will be serviced 
via an appropriately sized trunk network into the Western Interceptor 
generally in accordance with the three waters infrastructure map (Figure 
2-9).  

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

c. Sufficient wastewater networks and storage is provided to avoid or 
minimize wastewater overflows.  

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

5.3 Water Supply and Demand Management 

Light industry premises will dominate the water demand within the 

Mangaheka catchment.  Undeveloped areas of the catchment will be 

serviced by the existing water system.  In future, as the area becomes 

urbanised, the remaining upper catchment area will be serviced by the 

new water supply network located from a connection at Arthur Porter 

Drive which will also be reticulated throughout the local roading network.  

Existing rural residential dwellings however, will continue with their 

individual rain tank 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 Hamilton Operative District Plan.  
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In addition, Hamilton City Council has the following initiatives planned to 

ensure that water demand is met in the Mangaheka catchment as well as 

other catchments within the city: 

¶ New reservoir in Rototuna and associated bulk mains; 

¶ 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 beyond; 

¶ 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 construction of additional 

treatment capacity; 

¶ Continue to work with Waipa and Waikato District Councils to 

provide a Sub-Regional solution to water as per the Sub-Regional 

3 Waters Strategy; and 

¶ Implementation of Public Health Risk Management Plan (Water 

Safety Plan). 

5.4 Best Practicable Options (BPO) - Water 

The following section provides details of the selected Water BPO 

measures and how they will achieve the objectives for the Mangaheka 

catchment. 

Best practicable options are standardised city wide measures as 

described in Hamilton City Council ITS and HDP.  

Water supply infrastructure shall be designed and constructed to meet 

consumption, hygiene, water-sensitive design and firefighting 

requirements.  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 the Hamilton City Council ITS. 

A list of suitable BPOs for water supply and conservation for the 

catchment has been developed as discussed below.  The BPOs listed 

below provide for specific requirements and will facilitate the practical 

implementation of Strategic Objectives SO6 (Potable Water 

Management) and SO7 (Three Waters Management).  For items not 

discussed in this section, refer to the design requirements provided 

within the Hamilton City Council ITS. 

Water BPO 1 ς General requirements 

a. The areas within Hamilton City including the northern extension Stage 1C 
and 1E will be serviced via the strategic bulk mains from the Pukete 
reservoir generally in accordance with the three waters infrastructure map 
(Figure 2-9).  

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 for fire-fighting 
flow and LOS for water pressure are achieved.                

 

Water BPO 2 ς Water use reduction 

a. To lower water supply demand and meet multiple three waters 

integration objectives, rainwater re-use as per BPO 2b in Section 4.3.2- 
Water sensitive design.  

  



Mangaheka ICMP: ICMP Implementation                  Part 6 | Page 84 

 

Version 4.0 ς January 2019           

 

6 L/at LƳǇƭŜƳŜƴǘŀǘƛƻƴ 
6.1 Implementation Methods21 
Most of the 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 cases, Council may elect to install major infrastructure 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 Growth 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 timeline indicated on the three 

waters infrastructure plan provided in Figure 2-9. 

All BPOs identified in Sections 4 (Stormwater Management) and 5 (Water 

and Wastewater Management) have been translated into a range of 

actions, projects and compliance requirements that are given in: 

¶ Hamilton City Council preferred options (Table 6-1) 

¶ Discharge Parameters (Table 6-2) 

¶ Means of Compliance (Table 6-3) 

¶ Future Actions (Table 6-4) 

                                                           

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

The following table shows the stormwater solutions acceptable to Hamilton City Council.  

Table 6-1: Requirements for new development 

Requirements .thΩǎ ŀƭƛƎƴŜŘ ǿƛǘƘ 

On-lot  

The on-lot stormwater management measures for this catchment include standard requirements for all 
industrial or commercial lots comprise: 

¶ Rainwater reuse tanks (shall be plumbed back into the toilet and laundry with an option for garden 
use).   

¶ Overflow and hardstand areas to be directed to soakage where soakage is suitable.  

¶ A pollution control plan is required for high risk activities 

¶ No exposed zinc or copper building products 

¶ Gross pollutant traps 

¶ Carpark areas to drain to stormwater pre-treatment device (e.g. swale, raingarden etc.) prior to 
leaving site  

¶ Reduced impervious cover considered (note 2 subcatchments have consented limits below the HCC 
District Plan). 
 

¶ Maintain the form of existing natural drainage paths on site 

 
 
Stormwater BPO 1 & 2 & Water BPO 2  
Stormwater BPO 3  
Stormwater BPO 4 
Stormwater BPO 4 
Stormwater BPO 4 
Stormwater BPO 4 
Stormwater BPO 4 
Stormwater BPO 5 
 

Centralised Devices and Wider Development Activities  

The preferred centralised stormwater management options comprise: 

¶ Wetlands with at least 80% planted vegetation with submerged outlets 

¶ Off-line management devices 

¶ Overflow and hardstand areas to be directed to soakage where soakage is suitable. 

¶ Gross pollutant traps & hydrocarbon traps on device outlets 

¶ Maintain existing watercourses and habitats 

¶ Maintain and enhance riparian planting 

 
Stormwater BPO 1, 3 & 4 
Stormwater BPO 1 
Stormwater BPO 3 
Stormwater BPO 4 
Stormwater BPO 5 
Stormwater BPO 5 
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6.3 Mangaheka Catchment Specific Requirements 

The CSDC22 requires an integrated catchment management approach 

based upon the Best Practicable Option. BPO requirements are to be 

implemented as part of development and ongoing management in the 

Mangaheka catchment. The BPO must be appropriate for site conditions 

such as contours, ecology and geotechnical characteristics. If a developer 

proposes an option not listed in the ICMP, then the developer must prove 

the option is the most appropriate and will meet the ICMP objectives. The 

ŘŜǾŜƭƻǇƳŜƴǘΩǎ ŘŜǎƛƎƴ ǊŜǇƻǊǘ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜΣ ōǳǘ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ōŜ 

limited to Information Requirements provided in Appendix J. (This may 

form the basis of a Water Impact Assessment as required under the 

District Plan.) 

Key points are listed below: 

¶ The BPO to be implemented must ensure management of 

stormwater quality and quantity; 

¶ Stormwater management systems are to be designed in 

ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ IŀƳƛƭǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭ L¢{Σ ²w/Ωǎ ²ŀƛƪŀǘƻ 

Stormwater Runoff Modelling Guideline and Waikato Stormwater 

Management Guideline. 

¶ Development design must specifically consider cumulative 

environmental and infrastructure effects; and 

¶ Development design must provide for long-term management of 

effects that encompasses the entire area over which potential 

effects may occur. 

                                                           

22 Condition 30(j) 

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. 
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6.4 Design Parameters 

Table 6-2 outlines the parameters to be achieved for all discharges within the Mangaheka catchment.  Refer to Figure 6-1 for sub-catchment areas. 

These parameters have been selected to address catchment risks and sensitivities set out in the ecological assessment, and to meet the operational 

objectives.  Stormwater treatment and flow attenuation devices within sub catchments should be designed to achieve these parameters.  For further 

information in regard to the design of specific solutions, refer to Hamilton City Council Infrastructure Technical Standards (ITS) and Waikato Stormwater 

Management Guideline. 

Table 6-2: Mangaheka design parameters for stormwater management within Hamilton City Council Jurisdiction 

Upper Catchment Area  

Environmental flow 
Extended detention 1.2x the water 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 of discharge from on-lot treatment device (where no centralised device is downstream). 

Suspended solids 75% removal on a long term average basis (Waikato Stormwater Management Guideline definition) 
calculated at the discharge point  

Hydrocarbons  No visible sheen. Installation of submerged outlets or shielded outlets required on devices (as required by 
ITS) 

Temperature  <23°C* at the point of discharge to a waterway and existing water temperature change of no more than 
3°C.   Achieved via wetland planting over >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 with High Risk activities require a Pollution Control Plan and on-lot source control and 
treatment. 

Ammoniacal nitrogen Less than 0.88gm/m3 

Micro-organisms No exceedance of relevant guideline values (Microbiological Water Quality Guidelines for Marine and 
Freshwater Recreational Areas. MfE, 2003) 
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Groundwater Depth Monitoring (for device design) Groundwater (depth) monitoring at the location of each stormwater device is required from a 
groundwater monitoring well.  For devices with an impermeable (lined) layer, a minimum of monthly 
readings over July- November is required.  For devices with a permeable (unlined) layer, a minimum 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 another complete cycle.   

In Receiving Watercourse (achieved after reasonable mixing) 

Turbidity No greater than 25 NTU in the stormwater discharge in a water quality storm (1/3rd of a 2year 24 hour 
storm).  

Colour  No conspicuous changes in colour downstream of the discharge point (WRC Regional Plan) 

Dissolved oxygen Greater than 80% of saturation concentration. If the concentration of dissolved oxygen in the receiving 
environment is below 80 percent saturation concentration, any discharge into the water shall not lower it 
further. (WRC Regional Plan) 

Stormwater Quantity  

No increase in water levels and peak flows downstream unless it can be demonstrated that there is no significant adverse cumulative effect.  Location of compliance 
achievement is downstream from any subcatchment device and also the exit from Hamilton City Council jurisdiction (west side of Koura Drive). 

Attenuation of 2 and 10 year events may be required on-lot depending on the design of the downstream device. Peak flow management is required with reduction 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 roads 
and reserves but excluding the area of the Te Rapa Bypass designation).  Volumes are indicative and 
development specific design and/or modelling shall be carried out to meet requirements (a 1D model is 
available from Hamilton City Council, this assumes all devices are installed together). Refer to the Means 
of Compliance table for the catchment imperviousness that these are based on. 

Catchment A (undeveloped area) 1080m3 

Catchment C (Basin 7) 730m³   

Catchment D (Basin 6) 680m³  

Catchment E, G, H (Basin 5) 1320m³   

* Note that attenuation requirements differ depending on the development location in the catchment due to the flat nature of the Mangaheka 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 
modelling at detailed design). Design to allow no more than 
minor increase to peak flows. 

Peak flow downstream of device as % of Existing Development 

Catchment E, G, H (Device 5) 100 

Catchment D (Device 6) 96 

Catchment C (Device 7) 73 

Catchment A (Un-named device) 96 
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Soakage Soakage to the maximum extent possible 

Stormwater Volume Control Retain a minimum of the initial abstraction volume for new impervious areas if compacted soils are 
ǊŜƳŜŘƛŀǘŜŘΦ  LŦ ŎƻƳǇŀŎǘŜŘ ǎƻƛƭǎ ŀǊŜƴΩǘ remediated, then retain the initial abstraction volume for the 
entire site.  Retaining more where soil conditions allow is supported.  Match pre-development runoff 
volume through reduced runoff practices & sub catchment management including soakage and reuse.  
Where this 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 erosion 
prevention.  

 

6.5 Means of Compliance 

Table 6-3 outlines methods to achieve compliance with the discharge requirements and this ICMP. 

This includes specific requirements for sub-catchments which may exist due existing resource consent conditions, topography or other reasons.  

New Resource Consent applications should all comply with the requirements of the sub-catchment and general requirements.  Furthermore, new 

developments will have additional 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 specific on-lot water efficiency measures, 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 relevant authority, including Hamilton City Council 

Infrastructure Technical Specifications for alternative solutions which are acceptable to Hamilton City Council.  It will be important for Developers to have 

joint pre-application meetings with Hamilton City Council and Waikato Regional Council and if required Waikato District Council to facilitate alignment with 

ICMP requirements and approval processes. A Means of Compliance Map is provided in Figure 6-1. 
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Table 6-3: Means of compliance with ICMP 

Catchment (where) Requirement (what & why) Assessment Timing (Key 
Approvals) (how) 

Priority / Staging (when) Funding (who) 

Mana Whenua  
 
All sub-catchments 
 

Mana whenua have indicated a cultural interest in the 
Mangaheka catchment.  
Evidence of mana whenua engagement and the outcome 
of such engagement is required to be submitted with any 
resource consent application. The latest cultural values 
documents should be referred to. 
 
During development works; in the event of any discovery of 
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 Requirements ς On-Lot (unless they differ from specific sub-catchment requirements) 
 
All sub-catchments Standard requirements for all Lots include 

¶ No exposed zinc or copper building products 

¶ Carpark areas to drain to stormwater pre-
treatment device (e.g. swale etc.) prior to leaving 
site 

¶ Catchpits designed for capture of gross pollutants 
(as per ITS) 

¶ Retain a minimum of the initial abstraction volume 
for new impervious areas if compacted soils are 
ǊŜƳŜŘƛŀǘŜŘΦ  LŦ ŎƻƳǇŀŎǘŜŘ ǎƻƛƭǎ ŀǊŜƴΩǘ ǊŜƳŜŘƛŀǘŜŘ 
then retain the initial abstraction volume for the 
entire site.  Retaining more where soil conditions 
allow is supported.  Match pre-development 
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 stabilisation and/or a 
financial contribution for a third party to 
undertake downstream erosion prevention. 

¶ Reduced impervious area highly recommended, 
including volume control mitigation through 
reduced impervious area and/or re-use and/or 
downstream works 

The overall treatment train approach is Catchpit (or gross 
pollutant trap), swales and centralised devices for quality 
and quantity management (e.g. wetlands) 

All sub-catchments Where the impervious percentage is higher than allowed 
for in the centralised device, extended detention as per 
the design parameters table shall be provided for the 
additional impervious area. 

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

As required by 
development 

Developer 

All sub-catchments Lots with High Risk activities require a Pollution Control 
Plan and site-specific on-lot source control and treatment 
design. (Refer to Figure 6-2: Mangaheka Top 15 Industrial 
Risks). 

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

As required by 
development 

Developer 

All sub-catchments Lots with activities anticipated to generate phosphorus 
and/or nitrogen in stormwater runoff require to 
demonstrate stormwater nutrient removal/ management. 

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

As required by 
development 

Developer 

All sub-catchments Rainwater tanks for non-potable 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 
Approvals) (how) 

Priority / Staging (when) Funding (who) 

Guidance provided in three waters practice management 
notes: Hamilton City Council 02 and Hamilton City Council 
05. 

Stormwater - General Requirements ς Treatment devices (unless they differ from specific sub-catchment requirements) 
 

All sub-catchments Centralised devices (e.g. Wetlands)  

¶ To be located and sized to ensure all catchment flows 

(up to the 100 year event) are captured and managed 

and operation and maintenance costs are kept to a 

practicable minimum.  

¶ Attenuation of 2 and 10 year events may be required 

on lot depending on design of downstream device 

¶ Peak flow management is required with reduction to 
generally 70% of pre-development flow for the 
100year ARI storm event.  

¶ Centralised devices located within the Hamilton City 
boundary to be in accordance with Figure 2-9. 

¶ Water Quality - Water quality treatment is required as 
per the design parameters table. 

¶ Submerged Outlets must comply with the ITS 

¶ Groundwater (depth) monitoring at the location of 
each stormwater device is required from a 
groundwater monitoring well.  For devices with an 
impermeable (lined) layer, a minimum of monthly 
readings over July- November is required.  For devices 
with a permeable (unlined) layer, a minimum 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 another complete 
cycle.   

At time of building consent 
and/or Hamilton City 
Council resource 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) 

¶ Vesting. Devices must be compliant with design 
parameters prior to vesting to Hamilton 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 methods 
for demonstrating compliance will be required.  
Detailed operations and maintenance plans shall be 
provided to Hamilton City Council prior to vesting. 

¶ Operation 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 on-going basis, to 
maintain hydraulic capacity and to control water depth 
to allow plant growth in the upstream devices. 

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

All sub-catchments Additional water quality treatment requirements for all 
devices (on-lot and centralised): 

¶ Off-line treatment (required) 

¶ Where flood storage is to be provided on-line, 
treatment is to be provided off-line up-catchment. 
On-line flood storage is to be provided by keeping 
a naturalised low flow channel, with storage 
provided in the adjacent flood plain. 

¶ High flow bypass of forebay for >10 year event 

¶ Device bypass for >100 year event 

At time of building consent 
and resource consent 

As required by 
development 

Developer 

All sub-catchments On-lot and centralised devices 
Where it is identified that stormwater discharges will have 
an effect on aquatic habitat and water quality values, then 
specific habitat enhancement shall be included as a 

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) 

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

All sub-catchments New roads within sub catchments are recommended to 
include stormwater collection/treatment systems following 
the hierarchy provided in the ITS to reduce or eliminate 
contaminants prior 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 sub-catchments  Peat in the development area: 
It is encouraged that where peat is outside of the 
development footprint, it should be maintained. 
 
When in the development footprint the developer is 
required to: 

¶ Identify if peat is to be removed (and over what 
extent and depth); 

¶ Advise if being replaced (and if so, with what); and 

¶ Provide an assessment that this does not change 
shallow groundwater flows sufficient to cause any 
adverse effects (including but not limited to 
consolidation settlement, drawdown of surface 
water bodies etc.) 

 

At time of resource consent As required by 
development 

Developer 

All sub-catchments Developers and key stakeholders shall work together and 
collaborate with Hamilton City Council to effectively 
implement the Mangaheka ICMP to implement the 
solutions and meet the requirements of the ICMP ς actions 
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 sub-catchments hǾŜǊƭŀƴŘ Cƭƻǿ tŀǘƘǎ όh[CtΩǎύΥ Developments to allow for 
existing overland flow paths discharging onto each lot and 
consideration of exacerbation associated with maximum 
probable development upstream.  May require flood 
mapping for larger flowpaths. Detailed design required to 
accommodate up to the 100 year post-developed flows 
from neighbouring catchments.  
 

At time of building consent 
and/or Hamilton City 
Council resource consent 

As required by 
development 

Developer 

All sub-catchments All infrastructure sizing, locations and alignments are 
preliminary and shall be confirmed by detailed design and 
integrated with other infrastructure (e.g. roads) to 
implement the solutions and meet the requirements of the 
ICMP 

At time of resource consent  As required by 
development 

- 

All sub-catchments Networks shall be designed to ITS standards (unless 
specified otherwise within this ICMP) and sized to service 
the fully developed catchment to the design parameters 
and requirements to achieve minimum levels of service 

At time of resource consent As required by 
development 

- 

All sub-catchments Development proposals which are lodged with Hamilton 
City Council and/or WRC ahead of major infrastructure 
shall demonstrate how the solutions and requirements of 
the Mangaheka ICMP will be met. 
This includes showing that development proposals: 

¶ Are consistent with the solutions and requirements of 
the ICMP 

¶ Will not compromise future development or 
implementation of major infrastructure, and 

¶ Can establish flood storage and stormwater treatment 
solutions in the catchment which meet the design 
parameters in Table 6.2 of this ICMP 

¶ 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 
Approvals) (how) 

Priority / Staging (when) Funding (who) 

hydrogeological, geotechnical and ecological 
investigations/assessments) 

All sub-catchments Resource consent applications for development activities 
shall be lodged with Hamilton City Council and WRC 
contemporaneously, and both Councils shall work together 
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 HCC 
has jurisdiction over building sites. Small scale 
development sites may not trigger WRC requirements for 
soil disturbance activities. In these instances Hamilton City 
Council will ensure that site specific erosion and sediment 
controls (including flocculation treatment systems) are 
required via Hamilton City Council land use and/or building 
consents. Hamilton City Council may also seek advice and 
specific input from WRC as required.  
Note 2: Ecological assessments are required for all 
modified watercourses in the catchment (including farm 
drains). These watercourses shall be identified by 
developers at the time of development planning and 
ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ΨōŜǎǘ ǇǊŀŎǘƛŎŜ ŜŎƻƭƻƎƛŎŀƭ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ 
ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎΩ ǊŜǉǳƛǊŜŘΦ 

At time of resource consent As required by 
development 

- 

All sub-catchments The ΨCǳǘǳǊŜ AŎǘƛƻƴǎΩ outlined in Section 6.6 of this ICMP 
shall be considered for implementation. 

Detailed design and ICMP 
implementation planning  

High priority 
Prior to development 

- 

Stormwater - Wider Catchment Requirements  
 

All sub-catchments Inside Waikato District Council Boundary 
Suitable energy dissipation and erosion protection 
measures shall be provided at all required stream 
locations, as identified by this ICMP, in order to minimise 
erosion of stream beds and banks. 

 
Actions for WRC and 
Hamilton City Council to be 
agreed 

 
High priority 
Prior to development 

 
WRC and Hamilton 
City Council funding 
split  
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Catchment (where) Requirement (what & why) Assessment Timing (Key 
Approvals) (how) 

Priority / Staging (when) Funding (who) 

Natural /green engineering solutions appropriate to the 
soft sediment environment are preferred over hard 
engineering solutions using rock and concrete to assist the 
retention and enhancement of natural features. 
Requirements for protection measures are detailed in 
Section 4. 

All sub-catchments Modified and natural stream channels and their riparian 
margins shall not to be used as locations for stormwater 
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 Stream are provided in Sections 4 (Stormwater 
Management) and 6 (ICMP Implementation).  

At time of resource consent As required by 
development 

 

All sub-catchments Ecological Requirements: 
 
ω Ecological assessments are required for all modified 

watercourses in the catchment (including farm drains). 

¶ Provision for habitat restoration and protection where 
black mudfish species are identified  

ω Watercourses shall be identified by developers at the 
ǘƛƳŜ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ǇƭŀƴƴƛƴƎ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ΨōŜǎǘ 
practice ecological protection and mitigation 
ƳŜŀǎǳǊŜǎΩ ǊŜǉǳƛǊŜŘΦ Hamilton City Council has made 
no provision for off-site mitigation in this ICMP. 

ω Riparian vegetation, where present, should be retained 
and any new riparian planting done with indigenous 
eco-sourced vegetation selected from the Plant 
Selection Tool for Waikato Waterways, Waikato River 
Authority as well as the Mangaheka Restoration Vision, 
and the Local Indigenous Biodiversity Strategy.  In 
particular, opportunities to introduce more harakeke 
(flax) into the natural environment in areas where it 

At time of resource consent As required by 
development 

Developer/WRC and 
Hamilton City Council 
split of funding in 
WDC jurisdiction 
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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 be 
considered. 

ω In the event of any discovery of threatened native 
aquatic species, the authorities shall be notified and an 
appropriate translocation programme shall be 
developed. 

All sub-catchments Erosion and Sediment Control:  
Erosion and sediment controls shall be in accordance 
with Hamilton City Council and WRC requirements, and 
shall be established on site and approved by Hamilton City 
Council and WRC (as required) prior to any soil disturbance 
activities taking place 
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, standards and 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 resource consent 
and during construction 

 
 
As required by 
development 

 
 
Developer 

Stormwater - Sub-Catchment Requirements  
 
A - 4 Guys catchment Catchment discharges to centralised device (4 Guys Pond) 

which provides flood attenuation only. 
On-lot 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 treatment is provided by HJV wetland and 
associated swales. Additional on-lot treatment required 
όΨ{ǘŀƴŘŀǊŘ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀƭƭ ƭƻǘǎΩύ ǘƻ ƳŜŜǘ ŘŜǎƛƎƴ 
parameters as per Resource Consent requirements. 

at time of resource and 
building consent  

A1 Subcatchment fully consented at time of ICMP approval 
(including on lot measures). This includes:  

¶ Catchment discharges to new centralised device (4) 
which will provide flood attenuation up to 90% 
impervious lot area for up to the 100 year event. 

¶ Treatment is undertaken through subcatchment B 
devices 

¶ Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation 
for storm water flows in the water quality device 
(1/3rd of a 2 year 24 hour storm), 5 year, 10 year and 
100 year events, to reduce peak flows to that resulting 
from 90% imperviousness. 

¶ High Risk activities (D-2736837) require a Pollution 
Control Plan 

For future development requiring resource consent: 

¶ All stormwater general requirements apply 

On-lot treatment and flood 
attenuation to be assessed 
at time of resource and 
building consent 
 

As required by 
development 

Developer 

A2 Subcatchment under development at time of ICMP 
approval (including on lot measures). This includes:  

¶ Stormwater Centralised Device under construction 

¶ High Risk activities (D-2736837) require a Pollution 
Control Plan  

ω Rainwater re-use tanks for non-potable use are highly 
recommended as a water efficiency measure  

For future development requiring resource consent: 
ω All stormwater general requirements apply 

   



Mangaheka ICMP: ICMP Implementation                  Part 6 | Page 100 

 

Version 4.0 ς January 2019           

 

Catchment (where) Requirement (what & why) Assessment Timing (Key 
Approvals) (how) 

Priority / Staging (when) Funding (who) 

B Sub-catchment has an existing approved comprehensive 
development plan and is under development at time of 
ICMP preparation. This includes: 

¶ Construction of stormwater centralised devices 
(wetland and swales)  

¶ Water quality treatment provided by HJV Pond and 
upstream swales. Additional on-lot treatment required 
όΨ{ǘŀƴŘŀǊŘ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀƭƭ ƭƻǘǎΩύ to meet design 
parameters as per Resource Consent requirements.  

¶ Maximum of 75% impervious cover 

¶ For any development over 75% impervious cover, 
additional on-lot stormwater attenuation required 
(1/3rd of a 2 year 24 hour storm), 5 year, 10 year and 
100 year events, to reduce peak flows to that resulting 
from 75% imperviousness. 

¶ No exposed zinc or copper building products 
For future development requiring resource consent: 

¶ All stormwater general requirements apply  

On-lot treatment and flood 
attenuation to be assessed 
at time of resource and 
building consent 

As required by 
development 

Developer 

C Catchment discharges to new centralised device (Device 7) 
which provides flood attenuation up to 90% impervious Lot 
area. 
Centralised treatment device may not be possible - on-
lot/at source treatment required to meet design 
parameters at point of discharge  
Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation for 
storm water flows in the water quality device (1/3rd of a 2 
year 24 hour storm), 5 year, 10 year and 100 year events, 
to reduce peak flows to that resulting from 90% 
imperviousness. 

On-lot treatment and flood 
attenuation to be assessed 
at time of resource and 
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) 

D1 Catchment discharges to new centralised device (Device 6) 
which provides flood attenuation up to 90% impervious Lot 
area. 
Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation for 
storm water flows in the water quality device (1/3rd of a 2 
year 24 hour storm), 5 year, 10 year and 100 year events, 
to reduce peak flows to that resulting from 90% 
imperviousness. 
Overland Flow Path present ς detailed design required to 
accommodate the 100 year post developed flows from 
neighbouring catchments. Flood mapping required to 
address associated flows. 
 

On-lot 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 stream. Off-set flood 
mitigation provided by Device 6 up to 90% impervious Lot 
area. 
 
Centralised treatment device may not be possible - on-lot 
treatment required to meet design parameters at point of 
discharge  
 
Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation for 
storm water flows in the water quality device (1/3rd of a 2 
year 24 hour storm), 5 year, 10 year and 100 year events, 
to reduce peak flows to that resulting from 90% 
imperviousness. 
 

On-lot treatment and flood 
attenuation to be assessed 
at time of resource and 
building consent 

As required by 
development 

Developer 

E1 Catchment discharges to new centralised device (Device 5) 
which provides flood attenuation up to 90% impervious Lot 
area. 

On-lot 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) 

Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation for 
storm water flows in the water quality device (1/3rd of a 2 
year 24 hour storm), 5 year, 10 year and 100 year events, 
to reduce peak flows to that resulting from 90% 
imperviousness. 

at time of resource and 
building consent 

E2 Catchment discharges direct to stream. Off-set flood 
mitigation to be provided by Device 5 up to 90% 
impervious Lot area for all flood attenuation events.   
 
Centralised treatment device may not be possible - on-lot 
treatment required to meet design parameters at point of 
discharge 
 
Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation for 
storm water flows in the water quality device (1/3rd of a 2 
year 24 hour storm), 5 year, 10 year and 100 year events, 
to reduce peak flows to that resulting from 90% 
imperviousness. 
 
Overland Flow Path present ς detailed design required to 
accommodate the 100 year post developed flows from 
neighbouring catchments. 
 

On-lot 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 

F Subcatchment has an approved comprehensive 
development plan and is under development at time of 
ICMP approval. This includes: 
ω Catchment discharges to centralised device (Porters 

Pond) which provides flood attenuation up to 75% 
impervious Lot area. 

On-lot treatment and flood 
attenuation to be assessed 
at time of resource and 
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) 

ω Water quality treatment is provided by Porters Pond 
and upstream swales. Additional on-lot treatment 
ǊŜǉǳƛǊŜŘ όΨ{ǘŀƴŘŀǊŘ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀƭƭ ƭƻǘǎΩύ ǘƻ ƳŜŜǘ 
design parameters as per Resource Consent 
requirements. 

ω Maximum 75% impervious area additional on-lot 
stormwater attenuation required 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 from 75% imperviousness. 

ω No exposed zinc or copper building products 
 

For future development requiring resource consent: 

¶ All stormwater general requirements apply 

G Catchment discharges direct to stream. Off-set flood 
mitigation provided by Device 5 up to 90% impervious lot 
area. 
 
Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation for 
storm water flows in the water quality device (1/3rd of a 2 
year 24 hour storm), 5 year, 10 year and 100 year events, 
to reduce peak flows to that resulting from 90% 
imperviousness. 
 
Overland Flow Path present ς detailed design required to 
accommodate the 100 year post developed flows from 
neighbouring catchments. 

On-lot treatment and flood 
attenuation to be assessed 
at time of resource and 
building consent 

As required by 
development 

Developer 

H Catchment discharges to new centralised device (Device 5) 
which provides flood attenuation up to 90% impervious Lot 
area. 

On-lot treatment and flood 
attenuation to be assessed 
at time of resource and 
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) 

Water quality treatment is provided by Device 5. 
Additional on-ƭƻǘ ǘǊŜŀǘƳŜƴǘ ǊŜǉǳƛǊŜŘ όΨ{ǘŀƴŘŀǊŘ 
wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀƭƭ [ƻǘǎΩύ ǘƻ ƳŜŜǘ ŘŜǎƛƎƴ ǇŀǊŀƳŜǘŜǊǎΦ 
Lots with higher than 90% impervious area (requiring 
resource consent) need to provide on-lot attenuation for 
storm water flows in the water quality device (1/3rd of a 2 
year 24 hour storm), 5 year, 10 year and 100 year events, 
to reduce peak flows to that resulting from 90% 
imperviousness. 
 
Overland Flow Path present ς detailed flood mapping 
required to address associated flows. 

 
Overland Flow Paths to be 
considered at time of 
resource consent. 

Wastewater ς General Requirements  
 
All sub-catchments Within Hamilton City Council Boundary 

Wastewater in all sub-catchments shall be served by the 
existing and proposed wastewater network. 
Gravity mains to access the network shall be extended as 
development occurs and capacity shall be assessed during 
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 CouncƛƭΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
Best practice design, construction and inspection are 
required to ensure that inflow and infiltration is minimised. 
Temporary pump stations are proposed at Ruffell road and 
Tasman road with carrier pipes to be sized based on MPD 
and meet specific requirements associated with crossing 
infrastructure (e.g. such as the railway line near Ruffell 
Road).   
Within Waikato District Council Boundary 

 
At time of resource consent 
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Catchment (where) Requirement (what & why) Assessment Timing (Key 
Approvals) (how) 

Priority / Staging (when) Funding (who) 

No change to existing on-lot wastewater disposal 
requirements.  
 

Water ς General Requirements  
 

All sub-catchments Low flow fixtures and other water efficient fittings are to 
be installed into businesses in accordance with Rule 
25.13.4.5a and c of the HDP. 
Low flow fixtures will promote water conservation, reduce 
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 identifying and managing inefficiencies such 
as leakage, inflow & infiltration and unauthorised use. 

At time of building consent As required by 
development 

 

All sub-catchments Strategic 450mm water mains shall be required in 
specified locations as per Water Master Plan and indicated 
in Figure 2-9. 
250mm trunk mains shall be extended along road corridors 
as the sub-catchments develop. 
Levels of service to be achieved in accordance with 
IŀƳƛƭǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
Minimum pressure and flows to be achieved, including 
consideration of adverse effects on the existing built and 
consented environment.    

At time of resource consent In line with Hamilton 
City Council planned 
staging 
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Figure 6-1: Means of Compliance Map 
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Figure 6-2: Mangaheka Top 15 Industrial Risks 
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6.6 Future Actions 

Table 6-4 details future actions considered important to meet the ongoing outcomes of the Mangaheka ICMP.  These will need to be addressed by 

developers at the time of their proposals or by Hamilton City Council and reflected in future revisions of the ICMP.  Opportunities that should be sought by 

parties in the hydrological catchment are also listed.  

Table 6-4: Future actions 

Ref Future action Anticipated timeline (responsibility) 
 General 
1 ICMP is implemented once the ICMP is finalised and approved by the Hamilton City Council: 

¶ Place the ICMP (and appendices) on the Hamilton City Council website 

¶ Inform key stakeholders (internal and external) 

¶ Pass to the Hamilton City Council Compliance Team for education purposes in accordance with 
Hamilton City Council CSDS requirements 

Meet with Hamilton City Council Development Engineers, City Planning, Planning Guidance Unit and Building 
Unit to ensure requirements within the ICMP (specifically BPSOs, Design Parameters and Means of Compliance 
are sufficiently understood and implemented through Resource Consents and Building Consents (as required) 

2019 (Hamilton City Council) 

2 Integrate with the Hamilton City Council CSDC Monitoring Programme ς this includes the proposed catchment 
monitoring, as per Section 8 of this document, in the Hamilton City Council CSDS Monitoring Programme when 
it is reviewed / updated (as per Condition 37 of the Hamilton City Council CSDC). This should include 
consideration of detailed monitoring methods to ensure consistency with baseline methods and any broad scale 
updates to the Hamilton City Council CSDC Monitoring Programme, if/ when required 

2018/2019 (Hamilton City Council) 

Integrated with Draft CSDC Monitoring 
programme (2018) 

3 Proposed Waikato Regional Plan Change 1 ς Waikato and Waipa River Catchments (Healthy Rivers): Seek 
guidance from WRC on the short term and long term numerical water quality targets for the Waikato and Waipa 
River Catchments, in particular determine how these targets relate to urban stormwater discharges.  

Following WRC Plan Change 1 (Hamilton 
City Council) 

4 Wider catchment management and monitoring initiatives ς Explore opportunities to collaborate with other 
agencies on wider catchment management and monitoring initiatives. These may include, but are not limited 
to: 

¶ Ground and surface water monitoring throughout the catchment 

¶ Water quality treatment and monitoring throughout the catchment 

Ongoing (Hamilton City Council and other 
agencies - e.g. Waikato Regional Council, 
Waikato District Council, Iwi, Tangirau 
Restoration Group etc.)  
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Ref Future action Anticipated timeline (responsibility) 

¶ Ecological restoration and monitoring throughout the catchment 

¶ Further stream channel erosion and stabilisation projects if/ where required throughout the catchment 

5 ICMP to be reviewed and updated as required (refer to Section 8.5) Ongoing (Hamilton City Council) 

 Flood Hazard Assessment 

6 LiDAR survey extent update Dependent on LTP funding and 
programme requirements (Hamilton City 
Council) 

7 Detailed flood hazard modelling in accordance with extent assessment using MIKE 11 (or similar). To be in 
accordance with Hamilton City CouncilΩǎ {ǘƻǊƳǿŀǘŜǊ aƻŘŜƭƭƛƴƎ aŜǘƘƻŘƻƭƻƎȅ  

To be undertaken after new LiDAR is 
flown of the city, and in line with funding 
prioritisation. (Hamilton City Council) 

 Water 
8 Bulk water mains - 550/700mm bulk pipelines (e.g. the Pukete supply main) for water service level 2015-2018 (Hamilton City Council) 

 Habitat Restoration    
9 Update and Implement the Mangaheka Restoration Vision  To WRC timeline 

 Erosion Prevention  

10 
 
 
 
11 
 

Review and implement programme of works for erosion protection as per Appendix D. Remedial works may 
include battering back over steep banks, reinstating channel features, riparian planting for bank stability and 
armouring and stock proof fencing.  

HCC to investigate potential re-connection of Te Otamanui Stream to upper catchment when planning Device 6. 

Ongoing in collaboration with WRC, 
Hamilton City Council, the consent holder 
and landowners 

2018 currently underway  

 Water Quality 

12 
 
 
13 

Hamilton City Council officers to review pollution control plans for catchment high risk activities through the 
building consent process for new development 
 
Hamilton City Council officers to review and audit existing developments with a focus on the prioritised 
activities identified in the Water Quality report in (Appendix C) and as listed in Appendix M  
 

2018 (Hamilton City Council) ongoing 
 
 
2018 (Hamilton City Council) 
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Ref Future action Anticipated timeline (responsibility) 
14 Hamilton City Council officers to discuss recommended improvements to Porters and HJV centralised devices 

with consent holder prior to vesting  
2018 (Hamilton City Council) 

15 Hamilton City Council officers to require completion of the Porters and HJV centralised devices under urgency  2019 (Hamilton City Council) 

16 Review of ITS requirements for contaminant removal and device parameters following adoption of Waikato 
Regional Council Proposed Plan Change 1 ς Healthy Rivers.  

Following WRC Plan Change 1 

17 Erosion and sediment controls shall be in accordance with Hamilton City Council and WRC requirements, and 
shall be established on site and approved by Hamilton City Council and WRC (as required) prior to any soil 
disturbance activities taking place 

As required by development 

 Operation and Maintenance 

18 Review Hamilton City Council Stormwater Device Operations & Maintenance template and ITS checklist.  Ensure 
the template refers to ICMP parameters, and consider stormwater device performance at the time asset is 
vested. Compare to city wide monitoring plan. 

2018/19 (Hamilton City Council) 

19 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 on-going basis, to maintain hydraulic 
capacity and to control water depth to allow plant growth in the upstream devices. Site visits in August 2018 
showed excessive weed/vegetation growth in the stream between Porters Wetland device outlet and Koura 
Drive, and stream bed high points up to 35m downstream of the Koura Drive culvert, which need to be re-
profiled prior to vesting of device. 

Ongoing (consent holder) 

20 Changes/upgrades to existing stormwater devices to consider litter screens and hydrocarbons (submerged 
outlets). Consider these changes for standard design in ITS. 

2018/19 (Hamilton City Council) 

21 Waikato Regional Council may want to consider reducing the drainage board area within the urban area and 
manage this with Hamilton City Council. 

Ongoing (Waikato Regional Council and 
Hamilton City Council) 

22 ¢ƘŜ ŎŀǇƛǘŀƭ ǿƻǊƪǎ ŀƴŘ ƻƴƎƻƛƴƎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǇǊƻƎǊŀƳƳŜǎ ƻǳǘǎƛŘŜ ƻŦ IŀƳƛƭǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭΩǎ 
jurisdiction shall be agreed by WRC (land drainage manager) and Hamilton City Council (City Waters).  The first 
ǇǊƻƧŜŎǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ ǿƛǘƘƛƴ ǘƘŜ ŦƛǊǎǘ орƳ ƻŦ ǘƘŜ ǿŀǘŜǊŎƻǳǊǎŜ ƻǳǘǎƛŘŜ IŀƳƛƭǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭΩǎ 
jurisdiction to provide for ongoing ease of operations and maintenance to allow for urbanised flows. 

2019/2020 (Waikato Regional Council 
and Hamilton City Council) 
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Ref Future action Anticipated timeline (responsibility) 
23 Hamilton City Council will work with Waikato Regional Council regarding the future maintenance of the 

ǿŀǘŜǊŎƻǳǊǎŜ ǘƻ ǘƘŜ Ŝŀǎǘ ƻŦ YƻǳǊŀ 5ǊƛǾŜ ǿƛǘƘƛƴ IŀƳƛƭǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ŀŘŜǉǳŀǘŜ ŎŀǇŀŎƛǘȅ 
for the upper urban area to drain efficiently 

Ongoing (Waikato Regional Council and 
Hamilton City Council) 

 Mana Whenua Cultural Impact Assessment 

24 Maahanga, Tamainupoo and Ngati Hauaa have not concluded their final research in this area. Mana whenua are 
currently preparing a broader cultural values assessment for the wider Rotokauri area and this will supersede 
historical cultural impact assessments relied on for this ICMP. Please refer to the new cultural values 
assessment when it is available. 

2018/2019 and ongoing (Waikato District 
Council and Hamilton City Council) 

 Opportunities 

25 Hamilton City Council to recommend to WRC a review/update the High Risk Facilities register to bring in line 
with that of !ǳŎƪƭŀƴŘ /ƻǳƴŎƛƭΩǎ ǊŜƎƛǎǘŜǊ and the stormwater guidelines under development. High risk facilities 
register should include activities and associated pollutant management solutions. 

2018/19 (Waikato Regional Council and 
Hamilton City Council) 

26 Hamilton City Council to consider updating the Stormwater Bylaw to reflect additional high risk activities 
recommended in the Water Quality report in Appendix C.  

2019/2020 (Hamilton City Council) 

27 Hamilton City Council will continue to have conversations with WRC during the period of transition in the 
strategic legislative context and will update the Contaminant Module and continue working with WRC during 
this stormwater treatment evolution phase 

2019/2020 (Waikato Regional Council 
and Hamilton City Council) 

28 A city wide change to the District Plan will be considered to achieve a lower impervious cover for industrial sites 
(currently 90%) to assist in reducing volume of stormwater runoff 

2019/2020 (Hamilton City Council) 

 Education 
29 Once the ICMP is finalised and approved, key stakeholders will be informed.  The ICMP will be placed on the 

Hamilton City Council website and implementation meetings with Hamilton City Council Development 
Engineers, City Planning, Planning Guidance Unit and Building 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 

2018/19 (Hamilton City Council) 
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6.7 Mechanisms for Implementing Measures 

Mechanisms for implementing measures include: 

¶ Development applications:  Developments will be assessed 

against the Design Parameters and Means of Compliance tables 

at the time of resource consent and/or building consent 

application. A Geographical Information Systems (GIS) layer has 

been developed to aid Hamilton City Councils consent processing 

officers in identifying the requirements for each sub catchment. 

Resource consent conditions will be written and enforced 

accordingly. 

See Figure 2-9 for network service plans to assist in development 

proposals.  Developers will need to check with Hamilton City 

Council on the status of the plans in this ICMP, catchment 

performance and where a resource consent is required, should 

participate in pre-application meetings to understand 

requirements prior to development of proposals. 

¶ Enforcement ςproposed district plan and bylaws:  Council has 

adopted a stormwater bylaw23 which sets out Councils powers 

under the Local Government Act to manage, regulate and 

ǇǊƻǘŜŎǘΣ ŀƴŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ƳƛǎǳǎŜ ƻŦ /ƻǳƴŎƛƭΩǎ ƭŀƴŘΣ ǎǘǊǳŎǘǳǊŜǎ ƻǊ 

infrastructure associated with stormwater drainage.   This will be 

supported by an Education Strategy.   

                                                           

23 Hamilton City Council Stormwater Bylaw 2015. 

¶ Waikato regional council drainage networks:  Waikato Regional 

Council has powers relating to the maintenance of land drainage 

networks to maintain groundwater levels, manage surface 

ponding after rainfall, and prevent flooding.  Hamilton City 

/ƻǳƴŎƛƭΩǎ 9ŘǳŎŀǘƛƻƴ {ǘǊŀǘŜƎȅ ǿƛƭƭ ƛƴŎƭǳŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŜǾŀƴǘ ǘƻ 

ŜƴǎǳǊƛƴƎ ²ŀƛƪŀǘƻ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭΩǎ ƭŀƴŘ ŘǊŀƛƴŀƎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ 

are met. 

¶ /ƻǳƴŎƛƭΩǎ long term plan:  The LTP is used as a funding 

mechanism for infrastructure required for the Mangaheka 

ŎŀǘŎƘƳŜƴǘΦ L/atΩǎ ǿƛƭƭ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŦǳƴŘƛƴƎ ŘŜŎƛǎƛƻƴǎ ƻƴ 

infrastructure projects in the LTP.  

¶ Existing programmes such as: 

­  Planned maintenance24 and operational improvements 

­  Asset renewal programmes 

­  Design and development in accordance with ITS 

­  Customer service level (satisfaction surveys, complaints, 

monitoring) 

¶ Education strategy:  this requires effective internal and external 

communication 

  

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 swept up to three times a 

week to forestall blockages. 
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Incorporate into City Waters education strategy and assess 

appropriate communications plan 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 conditions.  The external 

communication strategy needs to ensure that the ICMP is 

understood, referenced in consent application documents and by 

key stakeholders, BPOs are adopted and there are no buildings 

exposed to unacceptable levels of risk from flood hazards. Measures 

will include: Roadshow, Intranet, Website ς ICMP, Website ς FAQ, 

Territorial authority websites where appropriate.  

¶ Collaboration with other agencies:  Collaboration with other 

ŀƎŜƴŎƛŜǎ ƻƴ L/atΩǎΣ 5ƛǎǘǊƛŎǘ tƭŀƴ ŎƘŀƴƎŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜ ŎƻƴǎŜƴǘ 

approvals and bylaw reviews to ensure appropriate quality and 

quantity requirements are met. 
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7 /ƻƴǎǳƭǘŀǘƛƻƴ 

Consultation has been undertaken with all key stakeholders (internal and 

external), directly affected landowners (developers and non-developers) 

and the wider community as an integral part of the ICMP development 

process. This has helped to generate a greater understanding of the 

Mangaheka Catchment and the issues and opportunities arising. It has 

also assisted with gathering baseline information and testing proposed 

management options. 

Key actions have included: 

¶ Development and execution of the Mangaheka ICMP 

Communication Plan (Hamilton City Council, December 2017) 

¶ The provision of information and meetings with key stakeholders, 

including regular project updates, facilitation of discussions and 

related followτup actions 

¶ Internal and external key stakeholder workshops (presenting on 

issues, options and proposed BPOs / management solutions) 

¶ Targeted consultation on the Draft ICMP (Version 1), including 

ǇǳōƭƛŎ ƴƻǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ŀ ΨŘǊƻǇ ƛƴΩ ǎŜǎǎƛƻƴ ǘƻ ŜƴŀōƭŜ ǘƘŜ 

participation of all interested parties 

¶ Follow up communications and/or meetings with all parties who 

lodged submissions via the targeted consultation process. 

Further details regarding this consultation are provided in the 

ΩaŀƴƎŀƘŜƪŀ L/at Communication tƭŀƴΩ όHamilton City Council, 

December 2017). 

7.1 Key Stakeholders 

A list of the parties consulted is provided in Table 7-1 (for more detailed 

records refer to the ΨaŀƴƎŀƘŜƪŀ L/at Communication tƭŀƴΩ όHamilton 

City Council, December 2017)). 

Table 7-1: Key Stakeholders 

Name 

Internal Stakeholders 

¶ Elected Members 

¶ City Planning 

¶ City Waters 

¶ City Development 

¶ City Transportation  

¶ Parks & Open Spaces 

¶ Asset owners 

¶ Operations and Maintenance 

¶ Regulators 
External Stakeholders 

¶ Waikato Regional Council: The Regional authority for the Mangaheka 
catchment area, Technical assessor for CSDC alignment and Drainage 
area administrators 

¶ Waikato District Council: Territorial authority for large part of 
catchment 

¶ Waikato-Tainui Raupatu River Trust: In accordance with the Waikato 
River Settlement Act 

¶ Tangirau Wetland Restoration Group 

¶ Mana Whenua (Te Ha o Te Whenua O Kirikiriroa) 

¶ Developers (as landowners) in headwater of catchment and within city 
boundary and Landowners outside city boundary adjacent to 
Mangaheka Stream  

¶ Land drainage scheme parties 

¶ NZ Transport Agency  
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Consultation on the ICMP included the following: 

¶ Presentation and drop-in session for Developers 

¶ Stakeholder Open Day - for members of the public and targeted 

stakeholders  

¶ Ψ5ǊƻǇ ƛƴΩ ǎŜǎǎƛƻƴǎ for Hamilton City Council internal staff where 

the ICMP could be further explained and feedback provided 

¶ Series of workshops with WDC/WRC staff regarding emerging 

issues and findings of technical reports. 

¶ Follow up letter on outcome and ICMP outcomes and 

implementation presentation (invite to PCG reps, Unit Managers, 

.ǳƛƭŘƛƴƎ ¦ƴƛǘΣ tD ¦ƴƛǘΣ 59ΩǎΣ /ƛǘȅ ²ŀǘŜǊǎ ǊŜǇǎ ŀƴŘ /ƻƳǇƭƛŀƴŎŜ 

team) 

¶ Follow up letter to external parties, developers and 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, Tangirau Restoration Group, 

developers, mana whenua and the community.  

The majority of the submission points (127) were from Waikato Regional 

Council, requesting minor clarifications and/or amendments, however, 

there were 70 points or queries raised by other submitters. All 

submissions have been considered and acknowledged, and the issues 

which directly relate to the ICMP have been addressed and are reflected 

ƛƴ ǘƘƛǎ ΨCƛƴŀƭ 5ǊŀŦǘΩ ŘƻŎǳƳŜƴǘ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ  

Many of the submission points /issues overlapped, and common themes 

were identified. A high level summary of the points raised and how they 

have been addressed is provided in Table 7-2.  
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Table 7-2: Consultation ς High level summary of key issues 

Issue category Issues Raised Addressed Refer Section 

Water Volumes Reduction in ground soakage leading to 

greater stormwater volumes  

Flooding of roadways (already taking place in 
some locations) 

The ICMP identifies the proposed maximising of on-lot soakage opportunities 
and stormwater detention tanks. Centralised man-made wetlands aimed to 
help mitigate against an increase in peak flows during flooding events.  

4.3.1 (Flood 
Management) and 
4.3.2 (Water 
Sensitive Design) 

Potential for ongoing development to alter 
stormwater flow directions which may alter 
the catchment boundaries 

The potential for this has been reviewed and the catchment boundary within 
the ICMP has been revised based on information provided to date. Hamilton 
City Council expect to provide better definition around the upper reaches of 
the Mangaheka Stream and the Te Otamanui sub-catchment. This will be an 
on-going future action for the catchment boundary to be updated as 
development occurs and potentially modifies the current boundaries. 

6.6 (Future 
Actions) 

Te Otamanui 
Re-connection 

Need to consider potential development of Te 
Kowhai Village and cultural/ecological/ 
erosion etc effects of the reconnection. 

Hamilton City Council are preparing a scope of works to undertake further 
modelling and survey of the Te Otamanui sub-catchment and will discuss with 
Waikato District Council and other stakeholders. It is expected this will model a 
few development scenarios in order to reach a conclusion on whether re-
connection is possible. 

6.6 (Future 
Actions) 

Potential for flooding to some landowner 
properties 

There are a number of investigations noted in the Te Otamanui Fatal Flow 
Assessment which would need to be conducted, including assessment of 
potential flooding and impacts to existing infrastructure and properties, prior 
to any further decision being made on the reconnection of this catchment. 

2.6.1 (Flood Risk) 

Water Quality Post-development water quality should be 
improvement on current conditions 
 
Alignment with Healthy Rivers (Plan Change 
1) targets  

The programmed stream works for erosion protection, riparian planting and 
stock protection will assist in the enhancement of the stream environment and 
improvement of water quality in terms of nutrients and suspended sediment. 
The use of a treatment train approach in the upper catchment, meeting best 
practice standards, will also help reduce contaminants in stormwater. This 
aligns with the intent of Plan Change 1. 

2.3.5 (Water 
Quality and 
Contaminants) 
3.2 (Stormwater 
and Receiving 
Environment 
Assessments) 

Concern for increased contamination  
 
Definition of expected levels of contaminants 
and what levels of contaminant removal need 
to be attained 

Projected changes in the contaminant load following MPD and anticipated 
contaminant removal via the proposed treatment train approach has been re-
assessed and is included in the Water Quality Addendum Report. 
The Design Parameters table identifies contaminant removal requirements as 
per the best practice standards as detailed in the ITS. 

6.4 (Design 
Parameters) 
6.5 (Means of 
Compliance) 
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Issue category Issues Raised Addressed Refer Section 

Water Quality Monitoring of high risk sites and stream water 
quality 

Monitoring of high risk sites will be addressed through the consenting process 
associated with each high risk development. 
A monitoring regime is included in the ICMP to monitor downstream water 
quality a part of the city wide monitoring programme. 

6.5 (Means of 
Compliance) 
8.2 (Proposal for 
Catchment 
Monitoring) 

Potential impacts on downstream users, 
native fish and the wetland 

The ICMP discussion on effects on downstream users, native fish and the 
wetland has been expanded and clarified. It is anticipated that the 
combination of the programmed stream works and the treatment train 
contaminant removal approach in the upper catchment will overall improve 
both water quality and ecological conditions. 

2.3.5 (Water 
Quality and 
Contaminants) 
3.2 (Stormwater 
and Receiving 
Environment 
Assessments) 

Implications for developers for on-lot 
treatment devices - further assessment of risk 
and options should be undertaken before 
imposing this requirement. 

On-ƭƻǘ ŎƻƴǘŀƳƛƴŀƴǘ ŎƻƴǘǊƻƭ ŀƴŘ ŀ ΨǘǊŜŀǘƳŜƴǘ ǘǊŀƛƴΩ ƻŦ ǎǿŀƭŜǎκǊŀƛƴ ƎŀǊŘŜƴǎ ŀƴŘ 
wetlands will ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ŀŎƘƛŜǾŜ ŀ ǎǘƻǊƳǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜ ΨōŜǘǘŜǊƳŜƴǘΩΦ 

6.2 (Hamilton City 
Preferred Options) 
6.5 (Means of 
Compliance) 

Centralised 
Devices 

Potential effect of proposed development on 
groundwater and its interaction with 
centralised devices 

The ITS specifies that constructed wetlands should include an impermeable 
layer. Such a layer will isolate the wetlands from groundwater, hence the 
operation of existing and future wetlands is/will not be impacted by any 
variances in groundwater level. There is, however, a need to understand 
localised conditions in the area of a proposed device to help inform design.  
For this reason advice has been sought and the Design Parameters Table has 
been updated to include requirements for groundwater monitoring prior to 
design. 

4 (Stormwater 
Management) 
6.4 (Design 
Parameters) 
6.5 (Means of 
Compliance) 
 

Issues with the performance of existing 
centralised devices  
Future device performance monitoring  

A study has been undertaken by Beca to understand these issues. 
Landowners are being consulted on what is required to address this.  
Regulation and monitoring of device performance is controlled via the device 
consent. The compliance of the existing devices is being addressed by WRC 
who issued the consents. The ICMP refers to the need for devices to be 
designed and constructed in line with the ITS and details the sizings required to 
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 
address this and detailed design for works will be scoped up with landowners. 

6.5 (Means of 
Compliance) 
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Issue category Issues Raised Addressed Refer Section 

6.6 (Future 
Actions)  

Objectives No clear detail on how all points of objectives 
are to be achieved  

The ICMP has been revised to clearly define how the objectives will be met. 3 (Issues and 
Objectives) 
4.3 (Best 
Practicable 
Options - 
Stormwater 

Not clear how the ICMP aligns with the Vision 
and Strategy for the Waikato River and the 
Waipa Catchment Management Plan 

The ICMP has been revised to more clearly communicate the alignment with 
the Vision and Strategy for the Waikato River and the Waipa Catchment 
Management Plan 

Stormwater 
Management 

ICMPs should give developers very clear 
guidance as to what is expected of them 

Guidance is provided in the Design parameters and Means of Compliance 
Tables 

6.4 (Design 
Parameters) 
6.5 (Means of 
Compliance) 

 The water conservation measures proposed 
for the ICMP (including the mandatory 
provision of rainwater tanks) are not credible. 

Water metering is not due to be implemented by Hamilton City Council at the 
present time therefore an emphasis will remain on water detention and reuse. 

4.3.2 (Water 
Sensitive Design) 

Potential impacts associated with failure of 
centralised devices  

Hamilton City Council prefer to use larger devices to streamline the 
maintenance process. The treatment train options together with the 
development of a programme of inspections and maintenance will address the 
risks associated with associated with device failure. 

4 (Stormwater 
Management) 
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7.3 Cultural Values  

7.3.1 Consultation 

5ǳŜ ǘƻ ǘƘŜ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ L/atΩǎ ǳƴŘŜǊ ŘŜǾŜƭƻǇƳŜƴǘ ōȅ /ƻǳƴŎƛƭΣ 

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 may have 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 construction (Porter and 

Te Rapa gateway) and the severed Te Otamanui sub-catchment. 

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 certification, so they could see how 

their feedback had been incorporated into the document.  

Those outcomes of specific interest to mana whenua have been 

incorporated into the ICMP document and tables as described below:  

7.3.2 Means of Compliance Table  

The following requirements have been included in the means of 

compliance table for all sub-catchments: 

¶ Mana whenua have indicated a cultural interest in the 

Mangaheka catchment. Prior to obtaining any resource consents 

for development of land in the ICMP boundary within Hamilton 

City CouncilΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴΣ ǘƘŜ ŘŜǾŜƭƻǇŜǊ ǎƘŀƭƭ Ŏƻƴǎǳƭǘ ǿƛǘƘ Ƴŀƴŀ 

whenua and provide evidence of such consultation as part of any 

resource consent application.  

¶ Rain-water re-use tanks for non-potable use will be required for 

all new development (requiring a resource consent).  It is 

important to note that a number of the Porter Group and Te Rapa 

DŀǘŜǿŀȅ ǇǊƻǇŜǊǘƛŜǎ ƘŀǾŜ ƘƛǎǘƻǊƛŎ ǊŜǎƻǳǊŎŜ ŎƻƴǎŜƴǘǎ ǘƘŀǘ ŘƻƴΩǘ 

ǊŜǉǳƛǊŜ ǘƘƛǎΣ ǎƻ ƛǘ ǿƛƭƭ ƻƴƭȅ ŀǇǇƭȅ ǘƻ ƴŜǿ ŘŜǾŜƭƻǇƳŜƴǘǎ ǘƘŀǘ ŀǊŜƴΩǘ 

covered by the existing resource consent.  

¶ Additional on-lot contaminant removal and control (no exposed 

copper or zinc, catch pits for capture of gross pollutants and 

carpark areas draining to pre-treatment devices before entering 

the swale and wetland treatment device). 

¶ Encouragement of reduced impervious area (for volume control). 

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 is currently underway as part of the 

Rotokauri North housing development which requires Device 6):   

¶ Investigate the potential re-connection of Te Otamanui stream to 

the upper catchment when planning for Device 6. 

Preparation of a wider cultural values assessment is proposed to be a 

condition of the Rotokauri Greenway Notice of Requirement.  It will take 

ŀ ǿƛŘŜǊ ǇŜǊǎǇŜŎǘƛǾŜ ǘƘŀƴ ǘƘŜ ŜŀǊƭƛŜǊ /L!Ωǎ ǇǊŜǇŀǊŜŘ ŦƻǊ ¢Ŝ wŀǇŀ .ȅǇŀǎǎ 

and Rotokauri Structure Plan, and include the Mangaheka catchment. 

However as this could be 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 

Rotokauri Structure Plan and Te Rapa Bypass Cultural Impact Assessments 

prepared by NAMTOK, together with Waikato Tainui Environmental Plan 

Te Tai Ao to inform the cultural context for the Mangaheka ICMP, with 

the following notes in the Future Action Table:   

¶ Maahanga, Tamainupoo and Ngati Hauaa have not concluded 

their final research in this area, which will be included in the 

broader Cultural 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 seek to reduce 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/hard-stand surfaces.  This is one way to reduce the amount of 

run-off and potentially manage the volume of stormwater entering the 

system. The following future action has been included:  

¶ 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 liaison 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 Section 1.7 (Strategic 

Objectives), Section 3 (Issues and Objectives), Section 6.3 (Mangaheka 

Catchment Specific Requirements) and Section 8.2 (Proposal for 

catchment Monitoring). Consultation may also be carried out as part of 

further investigations and assessment work, major infrastructure and 

development design, land designation and resource consent processes 

and general implementation where appropriate. The specifics of these 

initiatives fall outside the scope of this document. 
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8 aƻƴƛǘƻǊƛƴƎ  

8.1 Catchment Monitoring 

Development in the Mangaheka catchment will be monitored as per the 

requirements of individual land, water and discharge consents as well as 

the Hamilton City Council city wide monitoring plan. Stormwater 

discharges will be monitored under the requirements of: 

a) Subdivision discharge consent monitoring conditions prior to 

being transferred to Hamilton City Council under the City wide 

consent number 105279.  

b) Extended CSDC monitoring plan required under consent number 

105279. 

8.1.1 Hamilton city council responsibility 

Hamilton City Council holds Waikato Regional Council resource consents 

for stormwater discharges, water take, and wastewater discharges. 

Hamilton City CouncilΩǎ ŎƛǘȅǿƛŘŜ ǎǘƻǊƳǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜ ŎƻƴǎŜƴǘ 105279 

covers existing urban development. Hamilton City Council was required 

to prepare a monitoring plan to assess the adverse effects of municipal 

stormwater diversion and discharge activities on the environment.  The 

monitoring plan has been revised in 2018 and is hereafter referred to as 

the Tonkin and Taylor Stormwater Monitoring Plan (SMP), (2018). 

Hamilton City Council will carry out monitoring in the catchment guided 

by the methods outlined in the monitoring plan. In addition, where the 

monitoring plan does not provide fit for purpose method the Auckland 

Council Watercourse Assessment Methodology: Infrastructure and 

Ecology (Version 2.0), Lowe and Young 2015 (referred to as the WAM) 

and Environment Waikato Environmental Monitoring Methods will be 

utilised. 

The monitoring plan for Mangaheka catchment has been developed in 

consultation with the authors of the Tonkin and Taylor SMP, to ensure 

that the two plans align and catchment specific monitoring requirements 

so that representative data can be collected to support future planning 

and management.  

The effects from upstream discharges could potentially occur in the 

Waipa River, outside of the ICMP area and Hamilton City boundaries in to 

Waikato District.  

8.1.2 Development community responsibility 

Developers require stormwater consents to allow discharge to the 

receiving environment in accordance with the requirements of the 

Regional Plan. The ICMP will help developers in the preparation of these 

consents and assist the Waikato Regional Council in determining what 

monitoring of discharge quality and quantity is required.  In particular the 

ICMP will help ensure consents are issued which address cumulative 

effects. In general, discharge consent conditions need to be consistent 

with the Hamilton City Council CSDC to provide certainty that the 

consents can be transferred to Hamilton 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 to date version of the Hamilton City Council Stormwater 

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 to Hamilton City Council. Performance 

assessment of stormwater treatment systems that are in private 

ownership are to be carried out by the owner/operator. 

8.2 Proposal for Catchment Monitoring 

A catchment specific monitoring plan is provided in Figure 8-1:  

Monitoring Plan - Sampling and Monitoring Locations  and Table 8-1:  

Monitoring Plan. This plan has been developed based on technical 

assessment recommendations. The proposal is designed to take into 

account the Ecological Report recommendations (as per Appendix E); to 

tie in with the citywide stormwater monitoring plan previously developed 

by Tonkin &Taylor and which has been revised in 2018; and for Hamilton 

City Council to satisfy the monitoring requirements of Consent 105279, 

Condition 37.  

Where a method has not been predetermined or is not considered fit for 

purpose, suitable methods will be agreed with Waikato Regional Council. 

At agreed points on the Mangaheka stream, and at pre-determined 

intervals, the following monitoring program is proposed and will be used 

for baseline data, monitoring for change over time, to determine any 

trends and for identifying required remedial actions. The 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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Figure 8-1:  Monitoring Plan - Sampling and Monitoring Locations 


















