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NORTH-EAST LEVIN STORMWATER: APPLICATION AT A GLANCE
Background:


Stormwater from North‐East Levin currently discharges to a tributary of the Koputaroa Stream



Development in the North‐East sector will result in rural land being developed in to residential / rural‐residential
land.



While HDC policy is for on‐site stormwater management and low impact design. However, some increase in
stormwater will occur as a result of additional roading and public spaces, as well as potential overland flow. The
consent sought is for this increase in stormwater.

Overview of Proposal:


Council has purchased land at the discharge point and will create a wetland treatment system and 9‐10,000 m3 of
attenuation volume. This will effectively mitigate the effects of the increase in stormwater flows to the tributary,
as well as reduce the current peak flows (ie, it will also attenuate some of the effects of the residential
development which has already occurred).



Some additional attenuation areas are also proposed within the tributary, before it reaches the Koputaroa Stream.
In the 100‐year event, the peak flow discharged to the tributary will be less than occurs at the moment.
Treatment & Attenuation Area

LEVIN
Effects on Peak Flow Discharged
For the 100‐year storm event, with climate change, the effect on peak flows is:
•

Existing Development, Current Peak to Tributary:

2.23 m3/s

•

Existing & Future Land Development, Peak Flow without attenuation:

2.9 m3/s

•

Existing & Future Land Development, Peak Flow with attenuation:

0.87 m3/s

Effect on Ecological Values
An ecological assessment looking at the tributary identified that ecological
effects are likely to be less than minor. Any exceedance of One Plan Schedule E
target values will be limited to the tributary and not extend in to the Koputaroa
Stream. Within the tributary the invertebrate community is comprised of taxa
that are not sensitive to pollution. Fish salvage and cultural monitors are
proposed for when any works are undertaken within the bed of the tributary.

Effect on Koputaroa Drainage Scheme:
Even with the peak flows reduced, there will still be more volume of water
discharged overall. The increase in volume is estimated at 3,700m3 in a 100‐year
event. This is less than minor compared with the current inundation volume at the
downstream end of the Koputaroa scheme and is estimated to take less than ½ hour
of additional pumping at the Koputaroa Scheme Pump Station (it is understood water
can be ponded for a few days in large events). A reduction in peak flows means that
there will be no potential for increased flooding or overtopping of scheme stopbanks.

TABLE OF CONTENTS
1

INTRODUCTION................................................................................................................................ 1
1.1 Overview of Proposal ..............................................................................................................................2
1.2 Application History ..................................................................................................................................2
1.3 Summary of Resource Consent Application ............................................................................................3
1.3.1 Resource Consents Sought ..........................................................................................................3
1.3.2 Duration of Consent .....................................................................................................................3
1.3.3 Statement of Completeness ........................................................................................................3

2

BACKGROUND.................................................................................................................................. 3
2.1 Existing Flooding Issues ...........................................................................................................................4
2.2 Proposed Residential Development ........................................................................................................6
2.3 Current Stormwater Infrastructure .........................................................................................................8
2.4 Consideration of Alternatives .................................................................................................................8

3

DESCRIPTION OF PROPOSED ACTIVITY .......................................................................................... 10
3.1 Stormwater Discharge...........................................................................................................................10
3.2 Koputaroa Stream Tributary Mitigation Works.....................................................................................10
3.3 Construction of Coley Pond...................................................................................................................16
3.4 Downstream Mitigation ‐ Ponds 2, 3 and 4...........................................................................................16

4

DESCRIPTION OF SITE AND RECEIVING ENVIRONMENT ................................................................ 17
4.1 Discharge Location & Proposed Treatment and Attenuation Area Site................................................17
4.2 Koputaroa Stream Tributary .................................................................................................................18
4.3 Koputaroa Stream .................................................................................................................................19
4.4 One Plan: Surface Water Management Zone.......................................................................................20
4.5 Hydrology ..............................................................................................................................................21

5

REGULATORY FRAMEWORK .......................................................................................................... 22
5.1 Manawatu – Whanganui Regional Council One Plan ............................................................................22
5.1.1 Relevant One Plan Rules ............................................................................................................22
5.1.2 Summary ....................................................................................................................................24

6

ASSESSMENT OF ENVIRONMENTAL EFFECTS ................................................................................ 24
6.1 Water Quality & Ecological Values ........................................................................................................24
6.2 Fish Passage ..........................................................................................................................................26
6.3 Ecological Effects of Pond 1 (Coley Pond) Works ..................................................................................26
6.4 Assessment of Effects on Water Quality Values ...................................................................................27
6.5 Flooding and Erosion / Scour ................................................................................................................28
6.6 Effects on Spiritual and Cultural Values ................................................................................................33

7
8

PROPOSED MITIGATION MEASURES ............................................................................................. 35
CONSULTATION AND NOTIFICATION............................................................................................. 36
8.1 North‐East Levin Residents ...................................................................................................................36
8.2 Landowners on Koputaroa Stream Tributary ........................................................................................37
8.3 Landowners Downstream of North East Levin ......................................................................................38
8.4 Iwi ..........................................................................................................................................................38
8.5 Other Agencies ......................................................................................................................................39

9

SECTION 104(1)(B) ASSESSMENT ................................................................................................... 40
9.1 National Environmental Standards .......................................................................................................40

9.2 Other Regulations .................................................................................................................................40
9.3 National Policy Statements ...................................................................................................................40
9.3.1 National Policy Statement for Freshwater Management 2014, updated 2017 .........................40
9.4 New Zealand Coastal Policy Statement .................................................................................................42
9.5 Regional Policy Statement or Proposed Regional Policy Statement .....................................................42
9.5.1 Regional Plan .............................................................................................................................48
9.6 District Plan ...........................................................................................................................................52

10 PART 2 RMA ASSESSMENT ............................................................................................................. 52
10.1 Overall Assessment ...............................................................................................................................53

Appendices
Appendix A

Koputaroa Tributary Proposed Works

Appendix B

Basis of Design Report

Appendix C

Regional Council Advice re Perawitis Wetland

Appendix D

Schedule E Targets

Appendix E

Water Quality Monitoring Results

Appendix F

Ecological Effects Assessment

Appendix G

Stage 1 (Coley Pond) Draft Erosion & Sediment Control Plan

Appendix H

Stage 2 (Tributary Works) Draft Erosion & Sediment Control Plan

Appendix I

Cultural Impact Assessment

Appendix J

Consultation Outcomes

Appendix K

Stormwater Services Management Practice Review

1

INTRODUCTION
The north‐east area of Levin being the areas bounded by Kennedy Drive, Roslyn Road and 200 metres
east of Fairfield Road was identified for residential development by the Horowhenua District Council
(the District Council) in 2008 and subsequently zoned residential with Development Structure Plans
included in the 2015 Horowhenua District Plan. This area is shown in Figure 1.1 below.

Figure 1.1
North‐East Levin Development Area
Due to topography, geology and limited stormwater infrastructure in the development area, the area
would be potentially prone to flooding without additional stormwater infrastructure and
management. In order to appropriately allow for the planned development in this area, District
Council is installing new stormwater infrastructure in the development area which will result in an
increase, during storm events, of peak flows and volume discharged to a tributary of the
Koputaroa Stream. In order to ensure that the increased stormwater discharge does not have adverse
effects on the life supporting capacity of the Koputaroa Stream and on downstream properties, District
Council is also proposing a suite of mitigation measures to control flows within the tributary at and
downstream of the existing pipe discharge at the intersection of Fairfield and Roslyn Roads.
This Assessment of Environmental Effects has been prepared to support a resource consent
application for the increased stormwater discharge from the North‐East Levin Development Area to
the Koputaroa Stream Tributary as a result of upcoming residential land development, and for
undertaking the proposed mitigation works in order to mitigate potential effects of the increased
stormwater discharges on the tributary and Koputaroa Stream.
This document updates an earlier AEE submitted at the time of lodgement. It has been updated to
reflect changes to the original proposal in order to provide increased attenuation and to respond to
Regional Council information requests.
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1.1

Overview of Proposal
The overall proposal can be considered as comprising three areas of works/activities as follows:


Infrastructure Works and Development within the North‐East Development Area
This involves installation, maintenance and use of publicly (District Council) owned stormwater
infrastructure within the development area. This work was undertaken by District Council in
accordance with their Subdivision and Development Principles and Requirements and did not
require consent from Regional Council. The key infrastructure works are:
‐

Upgrading of existing undersized Kennedy Park and Okarito Avenue pump stations.

‐

New rising main from Kennedy Park pump station to Fairfield Road.

In addition to the District Council stormwater infrastructure proposals residential development
will also occur within the development area. The pace of development will be dependent on
growth rates, developer timelines and demand for residential sections. This development will be
managed via the Council’s District Plan and, via reference in the District Plan, the District Council’s
Subdivision and Development Principles and Requirements. Those documents encourage
adoption of Low Impact Design for stormwater and require properties to manage stormwater
from roofs and hardstand areas on site (e.g. via soak pits). Further details are provided in the
report in Appendix K which sets out the way in which Council manages its stormwater system.

1.2



Increased Stormwater Discharge to a Tributary of the Koputaroa Stream
As a result of the change of land use from predominantly rural to predominantly residential, and
the above infrastructure conveying stormwater to the discharge to the tributary, there will be an
increase in peak flows and volume of stormwater discharged, as well as a likely change in the
quality of stormwater discharged. This resource consent application has been lodged to seek an
authorisation for the increased stormwater discharge. The potential effects of this increase, in
terms of both the quantity and quality of water discharged to the tributary are discussed and
assessed within this Assessment of Environmental Effects. It is noted that the timeframe between
the current situation and when the North East area will be fully developed depends on a number
of factors and it may be several years until the full extent of development is realised.



Mitigation Measures to Address Potential Effects within the Tributary
The area rezoned for residential development is approximately 50% of the total catchment area
for the tributary of the Koputaroa Stream and therefore any effects of the increase in the
stormwater discharge will be most prevalent within the tributary (i.e. before the tributary meets
the Koputaroa Stream). The applicant has purchased land at the discharge location and is
proposing a large treatment and attenuation area in this location, which will result in reduced
peak discharge downstream of the attenuation area compared to the existing situation. The
applicant is also proposing mitigation measures within the tributary to address specific matters
raised by property owners and provide additional attenuation and betterment for property
owners with respect to their ability to access across the tributary. These measures will address
any potential flooding, scour and erosion effects. Principally these mitigation measures consist of
attenuation areas and upsizing existing undersized culverts within private property. These
mitigation measures are discussed further in Section 3 below.

Application History
The District Council first lodged the consent application with the Manawatu ‐ Whanganui Regional
Council (the Regional Council) in October 2017, subsequently the application was placed on hold whilst
further information was sought by the Regional Council in November 2017 and again September 2018.
During that time the District Council has revised and refined their designs with a major change being
the Attenuation Pond 1 (Stage 1 works), where the size of the pond has been substantially increased
to maximise attenuation following the purchase of land at 124 Fairfield Road by the Council. In
November 2018 the Regional Council requested further information from the District Council relating
to the timing and staging of works as well as specific details of the proposal.
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Since the application was first lodged, the District Council has undertaken additional in‐stream
monitoring and further engagement with affected parties and iwi to understand and address concerns.
This revised AEE for submission details the current proposal, outcomes and addresses all matters that
have been raised by the Regional Council since lodgement under s92 of the RMA.

1.3

Summary of Resource Consent Application

1.3.1

Resource Consents Sought
The Horowhenua District Council is seeking consent to enable works to be undertaken. Specifically,
the Council is seeking consent for the following activities:

1.3.2



Discharge of stormwater to a tributary of the Koputaroa Stream



Detention of stormwater within the tributary of the Koputaroa Stream



Installation and maintenance of embankments and culverts within the bed of a tributary of the
Koputaroa Stream including all associated land use disturbance and discharge of sediment



Land Disturbance for creation of attenuation volume.

Duration of Consent
As the proposed discharge of stormwater to the Koputaroa Stream tributary is to be from a permanent
publicly owned stormwater asset with a life in excess of 35 years, the District Council is seeking the
maximum consent duration under the Resource Management Act, namely a 35‐year consent term.
This will enable the ongoing use and maintenance of the stormwater infrastructure to be undertaken
in an efficient and effective manner in accordance with the purpose of local government set out in
Part 10 of the Local Government Act.

1.3.3

Statement of Completeness
This document has been prepared to support an application for resource consent from the
Manawatu ‐ Whanganui Regional Council for the discharge of stormwater to a tributary of the
Koputaroa Stream, as well as mitigation works. It has been prepared in accordance with Section 88
and the Fourth Schedule of the Resource Management Act.
This document details the site, the activity, provides an Assessment of Environmental effects, an
assessment against the relevant objectives and policies of the National Policy Statement for
Freshwater Management and the One Plan, and an assessment against the RMA. It also includes a
discussion of the consultation and notification requirements of the application.
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BACKGROUND
This section of the report presents a background to the flooding issues and proposed residential
development within the North East Levin Development area. This background is given to provide
context around the development of the proposed stormwater infrastructure works and activities for
which consent is now being sought.
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2.1

Existing Flooding Issues
The natural topography of the North East Levin Development area has a natural depression area
approximately in the centre and in the general location of the existing Okarito Avenue development.
This is shown in Figure 2.1 below, which shows an analysis of the natural topography and flow paths
within the area. This means that, without modification of the natural flow paths via construction and
maintenance of stormwater infrastructure, ponding could be expected in this area during rainfall
events.

Figure 2.1
Natural Topography and Stormwater Flows within the North East Levin Development Area
(Blue = higher topography; red = lower topography and greater opportunity for ponding)
Market Garden – Easton Way Flooding
A significant contribution to the stormwater flows comes from the rural and market garden areas to
the east of the Levin urban area. In recent years, there has been a history of flooding in the Easton
Way residential area as well as the surrounding streets of Aitchison Place, Wright Grove, Lynch Grove,
Fairfield Road and Macarthur Street (see Figure 2.2 for locality). Stormwater infrastructure in this area
connects into Fairfield Road stormwater. There is also a historic water race that collects stormwater
from the Market Garden area east of the residential area and connects to the Fairfield Road
stormwater pipe. These areas are an existing significant contributor to the Fairfield Road stormwater
infrastructure and an appropriately sized stormwater discharge along Fairfield Road has been required
in order to alleviate historic flooding in the Easton Way and surrounding residential area.

4
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Atchison Place

Market
Gardens

Wright Grove
Lynch Grove

Figure 2.2
Locality Map for Flooding Areas
Okarito Avenue
The Okarito Avenue development is a 54‐lot residential subdivision, which was developed in 2006‐
2007. It is within a local low area, with no overland flow path out of the development. Stormwater
infrastructure was installed as part of this subdivision at the time of development with the design
concept being a combined underground storage / soakage solution to cater for the 100‐year return
period event. Large rock‐filled soakage / storage pits were installed under the road. Since
development, there have been a number of stormwater ponding events which have occurred, causing
flooding of Okarito Avenue (sometimes multiple times per year) ‐ Refer Figure 2.3 below. Overland
flow from Okarito Avenue flows via Toutouwai Terrace and from rural land to the north‐west to cause
ponding within rural land at 90 Roslyn Road (refer Figure 2.4 below).

Figure 2.3
Examples of Flooding within Okarito Avenue
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Figure 2.4
Ponding Area in Private Property and Okarito Avenue
There are a number of contributing factors to these flooding issues including natural topography and
modified topography as a result of the subdivision works, run‐on from surrounding land, high
groundwater levels, groundwater mounding, and actual storage / soakage functionality being less than
designed. In response to the localised flooding District Council has upgraded the Kennedy Park and
Okarito Avenue pump stations, and constructed a new rising main from the Kennedy Park pump to
Fairfield Road stormwater infrastructure. Fairfield Road stormwater pipe infrastructure has also been
upgraded from the intersection of Fairfield Road and Kennedy Drive to the culvert outlet at the
intersection of Fairfield Rd and Roslyn Road, discharging to the Koputaroa Stream tributary.

2.2

Proposed Residential Development
The North East Levin Development area was zoned Residential as part of the District Plan review
process which resulted in the 2015 Operative District Plan. Current land use in the area is a mixture
of rural, residential and low density / rural residential. Development of the area will see a change in
land use to predominantly residential and will, over time, result in approximately 650 additional
residential properties. A structure plan for the area has been included in the Horowhenua District Plan
which sets out a proposed road and open space layout for the area.
The majority of the development area has been zoned Residential, indicating a development density
permitted under the District Plan as follows:


Average minimum lot size across a subdivision of 600 m2.



Maximum site coverage (buildings) of 35%

The area east of Fairfield Road has been zoned Low Density Residential, indicating a development
density permitted under the District Plan as follows:

6



Average lot size of 2,000 m2



Maximum site coverage (buildings) of 35%
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There is also a Special Residential Overlay on Fairfield Road near the intersection with Kennedy Drive.
Within this Special Residential Overlay, the minimum net site area is 1,000 m2 subject to the average
size of all residential allotments not being less than 1,500 m2.
The north‐west corner of the development area currently naturally drains to the north‐west, and
ultimately to Lake Horowhenua. This drainage pattern will remain unchanged.
The extent of the development area that will result in increased stormwater flows into the Koputaroa
Stream tributary is represented by the shaded areas shown in Figure 2.5 below.

Figure 2.5
Overview of Development Area
On-Site Management of Private Property Stormwater
Council’s approach to stormwater services is that the Council’s stormwater system services the
roading corridor area and public spaces. Private properties are required to manage stormwater on‐
site and are not connected to the Council network. This approach is achieved by the following:


District Plan policies for the urban environment that include a policy to maintain an open space
residential character and larger lot residential properties not only for amenity reasons, but also
so that residential properties are capable of providing for on‐site stormwater disposal by ensuring
building site and footprint is proportional to the size of the lot.



Permitted Activity Rule criteria for land use activities in all urban zones that require on‐site
stormwater management to be achieved. This means that a resource consent for land use
activities is required if on‐site stormwater management cannot be achieved.

RESUBMITTED FOR REVISED PROPOSAL AND IN RESPONSE TO S92 REQUEST
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A condition of subdivision and development consent is that “the developer shall provide a
satisfactory system for the collection and containment of contaminants and disposal of surface
water on site”.



Council’s Subdivision and Development Principles and Requirements (relating to infrastructure
design) require attenuation and disposal of stormwater on‐site; encourage low impact design and
require developers to “demonstrate conclusively” that development will not increase existing
stormwater issues.

Council’s stormwater system therefore principally services the public and roading spaces and does not
generally accept stormwater from private property. This approach is achieved through the setting of
policy and regulation in the District Plan which guide and direct the density of development and
require the provision of on‐site stormwater management. This notwithstanding, some runoff from
property will occur where topography falls to the street, but the system does not typically include
piped connections from rooves or private property.
Further details of Council's approach to stormwater management are included in the report in
Appendix K.

2.3

Current Stormwater Infrastructure
In accordance with District Council's stormwater policies and rules, the existing properties in the
Roslyn/Fairfield area are required to manage on‐site stormwater within the property. Generally, this
is achieved by on‐site soak pits designed for the 10‐year return period 1‐hour duration event.
There is an existing stormwater pipe system in Kennedy Drive and Fairfield Road. Part of the existing
stormwater pipe system drains to the south‐west to Queen Street Drain, and eventually into Lake
Horowhenua (this stormwater discharge is subject to a resource consent application currently before
the Regional Council reference APP‐2018202166.00), while the other part drains to the north‐east into
the tributary of the Koputaroa Stream.
There are stormwater pump stations in Kennedy Drive Reserve (Kennedy Park) and Okarito Avenue,
which pump via a rising main in Kennedy Drive to the gravity main in Fairfield Road.
There are two abandoned water races in the development area. One of these formerly discharged to
the tributary of the Koputaroa Stream, just north‐east of the Roslyn Road/Fairfield Road intersection.
At the north‐western end of the Roslyn/Fairfield area there are two existing gullies/ephemeral
waterways north of Roslyn Road, which drain north‐west to a waterway on the far side of State
Highway 1 and into Lake Horowhenua (also subject to resource consent application reference APP‐
2018202166.00). Approximately 12 ha of the Roslyn/Fairfield development area, at the northern
Roslyn Road corner, falls towards these gullies. This area is shown in Figure 2.5 above, without any
shading. These drainage paths will remain unchanged.

2.4

Consideration of Alternatives
Whilst developing this proposal, District Council has commissioned a Catchment Management Plan for
the development area and has considered a range of options for managing stormwater to be
generated from future development and for addressing existing flooding issues. In summary, the
options considered were:
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On-Site or within Area Attenuation
On site attenuation is required to occur via Council's policy and rules for on‐site stormwater
management as explained above and as detailed in Appendix K. In addition to these measures, Council
also encourages, but cannot require, installation of rainwater tanks within individual properties for
additional attenuation of stormwater and re‐use on site.
Above ground attenuation will continue to be considered and encouraged as specific subdivision
proposals within the area are developed. However, limitations with effectiveness of attenuation
particularly in prolonged wet weather periods mean that Council is required to continue to plan for
stormwater conveyance as set out in this proposal. In particular, Council is proposing a significant
attenuation area at the point of discharge.
Drainage to Lake Horowhenua
This option was discounted due to the scale of change required to the natural drainage patterns as
well as to existing concerns with respect to the effects of urban and rural runoff on the water quality
and mauri of Lake Horowhenua.
Railway pond and pumping scheme
This option considered the use of the land between the railway and State Highway One (existing
gullies) as an attenuation area. This would require stormwater infrastructure to be designed to convey
stormwater flows to the attenuation area for subsequent pumping to the Koputaroa Stream tributary.
This option was not considered feasible due to costs, land purchase and the fact that the potential
effects of the proposed option could be mitigated within the tributary.
Other options considered included up-stream catchment options to attenuate natural stormwater peak in order to
offset the increased peaks from the development area.
These options included catchment dams, afforestation and wetland areas. They were not pursued as
it was able to be demonstrated that the potential effects of the increased stormwater discharge could
be mitigated within the Koputaroa Stream and its tributary. Further, the adopted proposal is for
attenuation within the same catchment as the stormwater is generated, whereas up‐stream
catchment options would be on the Koputaroa Stream itself and would therefore be considered off‐
set rather that avoidance or mitigation options.
Mitigation within Koputaroa Stream
Earlier proposals (prior to lodgement of the consent application) included a suite of mitigation works
within Koputaroa Stream including stream edge protection (rip rap), stopbank raising and a new pump
station at the downstream extent where the Koputaroa Stream meets the Manawatu River. However,
technical assessments as detailed in Appendix B and Section 6 identified that the effects of the
proposed development on peak flows could be fully mitigated within the tributary of the Koputaroa
Stream and therefore the effects on the Koputaroa Stream are considered de minimus or less than
minor. As a consequence, additional mitigation within Koputaroa Stream itself was not considered
necessary.

RESUBMITTED FOR REVISED PROPOSAL AND IN RESPONSE TO S92 REQUEST
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3

DESCRIPTION OF PROPOSED ACTIVITY
An overview of the proposed activity has been provided in Section 1.1 of this report. In terms of the
activities requiring consent, the proposed works and activities are as outlined below in Sections 3.1
and 3.2. A further detailed description of the works and activities for which consent is being sought
can be found in Appendices A and B.

3.1

Stormwater Discharge
There has historically been a discharge to the Koputaroa Stream tributary via a 375 mm diameter pipe
and culvert at the intersection of Fairfield and Roslyn Roads. The peak discharge from that culvert is
estimated at 200 L/s, however the 375 mm pipe was undersized and additional runoff entered the
tributary as a result of overland flow. The culvert has subsequently been replaced with a 1,350 mm
diameter culvert, and the upstream pipework capacity has been increased as shown on the plans
attached in Appendix B.
The peak discharge capacity of the upgraded stormwater culvert and upstream pipework
infrastructure is calculated to be approximately 3,800 L/s, which reduce occurrences of overland flow
stormwater runoff entering the tributary. This calculation is the pipe capacity and independent of any
consideration of rainfall events or contributing catchments.
While the Koputaroa Stream Catchment area, shown in Appendix B, is approximately 6,000 ha
(60 km2), the catchment areas feeding into the affected discharge to the tributary from the
stormwater culvert at the intersection of Fairfield Road and Roslyn Road total 131 ha, representing
approximately 2.2% of the total catchment area for the Koputaroa Stream. Furthermore, the area of
land that will be subject to land use change, having been re‐zoned from rural to rural‐residential/
residential, and which will drain into the stormwater system discharging from the culvert into the
Koputaroa Stream tributary, shown in Figure 2.5, is approximately 62 ha.
With respect to the overall catchment area of the Koputaroa Stream of approximately 6,000 ha, the
area of land that has been subject to the zone change for residential development, and which, when
fully developed, will be responsible for the increase in stormwater discharge into the tributary, is only
1% of the overall catchment. As such, the impact of increased stormwater discharge from residential
development in the North‐East of Levin is likely to have little or no effect on the Koputaroa Stream.
The land area of 62 ha described above as affecting the increased stormwater discharge is however
approximately 50% of the total catchment area that discharges into the tributary. As such, the
increased stormwater discharge volume and flow rate from residential development of re‐zoned land
area has the potential to impact predominantly upon the tributary. Accordingly, District Council have
designed mitigation measures to provide the necessary attenuation for full residential development
within the tributary, as outlined in Section 1 of this report, and as detailed below and in the report in
Appendix B.
It is likely that the quality of the stormwater discharged into the tributary and on to the Koputaroa
Stream will be modified as a result of changes of land use within the development area. Section 6.1
of this report discusses the likely change in water quality discharged as a result of the changing land
use, and assesses the potential effects on the Koputaroa Stream and its tributary.

3.2

Koputaroa Stream Tributary Mitigation Works
The mitigation measures proposed involve creating attenuation areas and replacing existing culverts
along the Koputaroa tributary between the discharge point and the confluence with the Koputaroa
Stream. More specifically, the downstream extent of works shall be no further than the north‐east
boundary of property at 259 Arapaepae Road (State Highway 57).

10

RESUBMITTED FOR REVISED PROPOSAL AND IN RESPONSE TO S92 REQUEST

These mitigation works involve attenuation of stormwater within the tributary at various locations and
upsizing existing undersized culverts within private property.
The proposed works are shown in Appendix A, and detailed in the report in Appendix B. As noted in
Section 6.2, additional attenuation volume is to be created in Coley Pond (Pond 1) which will require
excavation of nor more than 10,000 m3 of material, but most likely in the order of 5,000 m3 taking in
to account the existing topography. The material excavated will be used for construction of
embankments and as part of other projects being carried in the District (eg for landfill capping or
similar).
To attenuate increased stormwater discharge and mitigate any adverse effects of this impact to the
Koputaroa Stream tributary, District Council have purchased the property at 124 Fairfield Road, and
designed the attenuation pond shown below in Figure 3.1.

Figure 3.1
"Coley Pond" Design, Stormwater Attenuation at 124 Fairfield Road Property
(Refer also to Plan in Appendix A)
This attenuation pond will directly receive the stormwater system discharge from the upgraded culvert
pipe at the intersection of Fairfield and Roslyn Roads. The retention volume of this pond is
approximately 9,000 ‐ 10,000 m3.
In order that the stormwater discharge impact of residential development to the tributary is mitigated,
the additional volume of water discharged from the Fairfield Road pipeline is to be attenuated by
"Coley Pond" (Pond 1) and released to the tributary over an extended period.
While an alternative design of mitigation measures was originally proposed, Horowhenua District
Council revised the design of measures upon Council's purchase of property at 124 Fairfield Road, with
the attenuation pond improvement known as "Coley Pond", the 1st Attenuation Area or Pond 1. This
pond, shown in Figure 3.1 above, is designed to maximise the attenuation volume on this property
site.

RESUBMITTED FOR REVISED PROPOSAL AND IN RESPONSE TO S92 REQUEST
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The design of this attenuation pond has been updated to provide an attenuation volume of 9,000 ‐
10,000 m3, sufficient for the full residential development of the re‐zoned land area in north‐east Levin,
in order to manage the effects of increased stormwater discharge, ensuring that the flow rate within
the tributary following residential development shall not exceed that of prior to development.
The proposed design of Coley Pond employs an embankment of maximum height of 3.0 m, from the
Primary Attenuation Area at Level 31.0 m to the Stream Crossing/ Embankment Area at Level 34.0 m.
The design has been checked against the Horizons Dam Guidance 'Update on amendments to the
Building (Dam Safety) Regulations 2008', dated 27 March 2014. With respect to these regulations, the
embankment of 3.0 m height is not considered a Classifiable nor Referable Dam.
The earlier proposal designed by District Council included additional attenuation ponds, with
embankments built that provided improvements to access for landowners. These additional
attenuation areas, referred to as Pond 2, Pond 3 and Pond 4, plus embankments, will still be built by
Council as landowners had already agreed to these improvements as part of Council's original
proposal. It is considered that consent conditions do not need to require Ponds 2, 3 and 4 to be built
prior to the re‐zoned land area in north‐east Levin being developed, given that the effects of the
potential increase in stormwater peak flows from the fully developed area will be fully mitigated within
Coley Pond, as discussed below.
The operation of Coley Pond in low / normal flow conditions provides a tributary water path that takes
a meandering path through planted wetland areas, directed by shallow, planted embankments, before
flowing over the furthest downstream planted embankment and a sloped area to the primary
attenuation area.
As seen in Figure 3.1, a high‐flow weir and spillway will take higher flows of stormwater (during storm
events) directly to the primary attenuation area. This will avoid erosion damage to the planted wetland
area, including the aforementioned shallow, planted embankments.
The pond is designed to attenuate stormwater by retention of water in the pond and controlled
discharge to the downstream tributary, by flowing into an Outlet Manhole through a 375 mm diameter
low flow outlet and then a 450 mm diameter intermediate flow outlet as the fill volume of the pond
increases. The watercourse outlet to the downstream tributary is by two (2) 750 mm diameter pipes
through the embankment.
In large storm events, the final measure of the attenuation pond is to overflow a 2,550 mm diameter
Outlet Manhole at the design crest height of 33.5 metres. Both to prevent blockage by floating debris
and for safety reasons, the vertical opening of the outlet will be covered by a suitable grate. The outlet
structure crest height of 33.5 metres has been designed to provide a 0.5 metre free‐board height
clearance to the stream crossing/ embankment area at 34.0 metre height.
The volume of Coley Pond has been designed to a minimum of 9,000 m3. This attenuation pond will
be constructed to be approximately 9,000 ‐ 10,000 m3, but not less than 9,000 m3.
The design capacity of the Coley Pond has been checked for its ability to attenuate and mitigate the
stormwater effects of a 100‐year event (1% AEP, with climate change).
The stormwater discharge modelled to be outflowing from the North‐East Levin residential area in the
1% AEP rain event, for both the pre‐residential development (existing state) and following the full
residential development of the re‐zoned land, is shown below in Figure 3.2.

12
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The hydrographs shown in Figure 3.2 are the outputs of stormwater network model for the existing
development and future development taking in to account density of development as per the District
Plan (refer Section 2.2 above) and the fact that development will be in accordance with Council’s
Engineering Standards for land development and adopt Low Impact Design principles. Climate change
allowance of a 2°C temperature increase has been included.

Figure 3.2
Fairfield Road Outfall Flow ‐ 1% AEP, with Climate Change
(Inlet to Coley Pond)
As shown by Figure 3.2, in a 1% AEP rain event the peak stormwater flow that would be discharged
from North‐East Levin would be 2.23 m3/sec prior to new residential development. The peak
stormwater discharge following full residential development of re‐zoned land area is 2.94 m3/ sec; an
increase in stormwater discharge of 0.71 m3/ sec.
Outfall flow from the Fairfield Road/ Roslyn Road culvert represents the stormwater flow into the
Koputaroa Stream tributary if there is no attenuation. The present situation in North‐East Levin, prior
to any new development of residential properties, and without any mitigation measures, would
therefore result in a peak flow of 2.23 m3/sec stormwater flow into the tributary in this rain event.
The proposal is to route this peak rainfall through a series of attenuation areas with the majority of
the attenuation being within the Coley Pond attenuation area (Pond 1) at the point of discharge. The
rainfall intensity of the 1% AEP design rainfall event and the fill volumes of Attenuation Ponds 1, 2, 3
and 4 are shown below in Figure 3.3.
The method of stormwater discharge mitigation by volume attenuation of the ponds can be seen from
the plotted fill levels of each of Ponds 1, 2, 3 and 4. The design volumes of attenuation ponds can be
seen by the flat line plots:


Pond 1 = 9,000 m3



Pond 2 = 2,200 m3



Pond 3 = 5,000 m3



Pond 4 = 1,500 m3
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The pond volumes have been determined via the natural topography and flood routing process the
results of which are shown in Figure 3.3.

Figure 3.3
Attenuation Pond Levels ‐ 1% AEP, with climate Change (With Full Residential Development)
The inlet to Coley Pond (Pond 1) will receive the stormwater discharge from North‐East Levin, of up to
2.94 m3/sec, as shown in Figure 3.4 below. The outlet design of Coley Pond embankment is designed
to flow up to 0.36 m3/sec. Initial stormwater inlet flow at less than 0.36 m3/sec will be passed through
the embankment outlet system without any attenuation of stormwater volume.
Stormwater will begin to fill Coley Pond once the inlet flow exceeds 0.36 m3/sec, after approximately
8 hours, when inlet flow is greater than the design flow of the embankment outlet system. Coley Pond
will continue to increase in fill volume until it reaches the design capacity, after approximately 13:40
hours, when the water level will flow over the crest height of the 2,550 mm diameter Outlet Manhole
structure.
At this time Pond 1 will be attenuating 9,000 m3 of stormwater discharge volume and allow overflow
of the Outlet Manhole at the rate of incoming stormwater, being the discharge flow rate from the
North‐East Levin stormwater system at this time.
The attenuation of stormwater flow by Pond 1 can be seen in Figure 3.4 below.
The discharge structure design is shown in Appendix B. The outlet structure is designed to have a
0.5 m freeboard allowance from the top of the embankment in the 100 year event. The embankment
will have a clay/impermeable core and will have retaining walls and gabion basket erosion protection.
As 0.5 m freeboard is provided in the 100 year event, any potential overtopping may only occur in
significantly large over‐design events. In such an event, there will still be discharge via the outlet
structure. Freeboard between the outlet structure and top of embankment will minimise any
potential for overtopping and the erosion protection measures will prevent catastrophic failure.
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Figure 3.4
Coley Pond (Pond 1) Flow Rates
The design 1% AEP rain event rainfall pattern is shown in Figure 3.4 on the right‐side axis, with a peak
rainfall intensity of 108 mm/h at 11:50 hours into the rain event. The "Pond 1 ‐ Inflow" plot represents
the stormwater discharged from North‐East Levin into the tributary. This inflow peaks at 2.94 m3/sec
at 12:00 hours into the rain event.
Without the mitigation measure of Coley Pond, this flow rate of 2.94 m3/sec would be flowing directly
into the Koputaroa Stream tributary.
At the time of the peak stormwater discharge flow from North‐East Levin into Coley Pond, the pond is
not yet full. The pond volume continues to fill as the peak stormwater discharge is reached at
12:00 hours into the rain event. At this time the outlet flow from Coley Pond is constant at 0.36 m3/sec,
however the pond is filling up with attenuated stormwater volume. The pond is not "full" to the
designed capacity volume until approximately 1‐1/2 hours later, seen in Figure 3.4 above when the
Pond 1 ‐ Outflow orange trace line increases suddenly from 0.36 m3/sec to 0.87 m3/sec.
Mitigation of the peak flowrate to the tributary is achieved by Coley Pond filling in volume while the
stormwater flow rate is peaking. The peak inflow to Coley Pond of 2.94 m3/sec is mitigated to a peak
outflow of only 0.87 m3/sec at 13:40 hours into the rain event. The 0.87 m3/sec flow rate will be the
maximum flow rate within the tributary downstream of Coley Pond.
The effect of Coley Pond (Pond 1) is to reduce the 'present day' maximum flow rate within the
tributary, prior to any new residential development of the North‐East Levin re‐zoned land area, from
2.23 m3/sec down to the peak of 0.87 m3/sec shown in Figure 3.4. This represents a reduction in peak
flow rate of 1.36 m3/sec (61%), to only 39% of peak flow prior to any residential development in the
1% AEP rain event situation. As a consequence, the proposed attenuation attenuates not just the
increased stormwater as a consequence of the proposed residential development but also assists to
attenuate peak stormwater runoff arising from existing residential urban areas in the contributing
catchment.
Coley Pond can be seen to mitigate the effects of increased stormwater flow over a period of
approximately 33 hours, where the Pond 1 ‐ Outflow continues at 0.36 m3/sec as the pond empties,
beyond the conclusion of inlet flow to the pond.
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The mitigation effects provided by Coley Pond are entirely sufficient to achieve the design objective
of reducing the flow rate within the Koputaroa Stream tributary following full residential development
of the re‐zoned land area in North‐East Levin to be no greater than the tributary flow rate prior to any
residential development.

3.3

Construction of Coley Pond
Coley Pond (Attenuation Area 1) is proposed to be constructed during low flow periods where works
can be undertaken in dry conditions. A Draft Erosion & Sediment Control Plan has been prepared to
demonstrate how these works are able to be undertaken in a manner which mitigates potential
downstream effects and sedimentation of the tributary. This Draft Erosion & Sediment Control Plan
has been prepared based on the Wellington Regional Council guidelines as required under Horizons
One Plan. The Draft Plan is included in Appendix G. It is expected that any consent will include
standard conditions which require the Draft Erosion & Sediment Control Plan to be finalised and
submitted to Regional Council for technical certification prior to any works commencing.

3.4

Downstream Mitigation - Ponds 2, 3 and 4
The downstream mitigation works, being Ponds 2, 3 and 4 were largely agreed with the respective
landowners prior to the purchase of the Coley Pond land becoming available, and at a time that the
downstream attenuation ponds were necessary to ensure that the increased stormwater flows were
mitigated as soon as possible along the length of the tributary. The mitigation measures agreed with
the respective landowners included some elements of betterment for those landowners as the
proposed embankments are located at existing vehicle crossings which are currently impassable under
some rain events. In some instances, existing culverts are not of sufficient capacity to convey the
existing stream flows in rain events. The embankments essentially raise the vehicle crossings and
provide better connectivity within the properties. Given that Council had agreed in good faith to
undertake these works, the Council has retained these elements as part of the overall proposal.
The proposed attenuation areas will be created by constructing raised vehicle crossing embankments
and installing culverts for the passage of the tributary flows. In all cases, the culverts are being
upgraded from the existing capacity to remove impedances to normal and small storm flows and the
embankments will provide added attenuation to slow the flows in extreme events. The culverts will
be constructed in a manner which ensures that fish passage is maintained at each crossing point. This
is currently not the case in at least one location (culvert at site of crossing for 2nd Attenuation Area)
and may be the case at other locations in low flows (refer ecological report attached in Appendix F).
Therefore, the existing crossing points represent an existing barrier to fish passage. The proposed
works will remove these fish passage barriers.
No earthworks are proposed within the tributary bed, except for at the crossing points where the
embankments and culverts are to be constructed.
A Draft Erosion & Sediment Control Plan has been prepared to demonstrate how these works are able
to be undertaken in a manner which mitigates potential downstream effects and sedimentation of the
tributary. This Draft Erosion & Sediment Control Plan has been prepared based on the Wellington
Regional Council guidelines as required under Horizons One Plan. The Draft Plan is included in
Appendix H. It is expected that any consent will include standard conditions which require the Draft
Erosion & Sediment Control Plan to be finalised and submitted to Regional Council for technical
certification prior to any works commencing.
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4

DESCRIPTION OF SITE AND RECEIVING ENVIRONMENT
The receiving environment comprises the Koputaroa Stream and its tributary at approximate NZ
Topo50 map reference BN33 958 017 to BN33 005 092.

4.1

Discharge Location & Proposed Treatment and Attenuation Area Site
The discharge point is into a tributary of the Koputaroa Stream at the intersection of Fairfield Road
and Roslyn Road. As noted previously, there is an existing District Council stormwater discharge to
the tributary at this point, previously via a 375 mm diameter culvert under Fairfield Road. The Council
is not proposing any change to the existing stormwater discharge location, albeit the capacity of the
discharge point will increase as a result of the upgraded stormwater infrastructure. The discharge
point is shown in Figure 4.1 below.

Figure 4.1
Site of Discharge to the Tributary of the Koputaroa Stream
The exit of the culvert under Fairfield Road is into a highly modified watercourse which runs parallel
with Fairfield Road for approximately 55 metres presently before changing direction eastward to then
enter the tributary of the Koputaroa Stream. This area is rural land use and is currently pasture.
The point of discharge of stormwater is the commencement (ie the most upstream extent) of the
tributary of Koputaroa Stream as it currently exists.
The land property at 124 Fairfield Road has been purchased by District Council for the purpose of
developing an attenuation pond of 9,000 ‐ 10,000 m3, as detailed above in Section 3.
An ecological assessment has been undertaken of the ecological values which may be present in the
watercourse as it begins and passes across 124 Fairfield Road (Refer to Appendix F). The methodology
and scope of that assessment has been agreed following a site visit and with Horizons Regional
Council's consultant ecologist. The assessment found that:


the water way was ephemeral in nature (being found dry on two site visits, which were not
conducted in particularly dry periods) with an obvious lack of aquatic fauna.
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4.2



The habitat quality is very low with the upper section being heavily channelized, the bed being
comprised entirely of soft sediment and there being no riparian cover.



As a result of the above, an assessment of habitat, fish species and mega‐invertebrates was not
required to be undertaken.



The above notwithstanding both District and Regional Council's consultant ecologists agreed that
conditions requiring fish recovery and during installation of structures would be a prudent
measure. A condition for fish recovery is proposed in Section 7.

Koputaroa Stream Tributary
The Koputaroa Stream Tributary meanders through rural land in a north‐northeast direction to cross
under State Highway 57 and enter the Koputaroa Stream approximately 1.9 km downstream of the
discharge point. The route the tributary follows, and the surrounding land use are shown in the plan
attached in Appendix A. Under the District Plan, the area through which the tributary flows is zoned
Rural with a Versatile Land Use (LUC Class I and II Soil) overlay.
The tributary largely appears to follow natural flow paths, however, there are sections of the tributary
which have been modified as demonstrated by straight line sections following fence and boundary
lines.
An ecological assessment has been undertaken of the ecological values which may be present in the
tributary (Refer to Appendix F). The methodology and scope of that assessment has been agreed
following a site visit and with Horizons Regional Council's consultant ecologist. It was agreed that fish
surveys, macroinvertebrate sampling and assessment of existing structures for fish passage would be
undertaken. It was further agreed that habitat surveys were not required given that significant
channel modification is not proposed and the only areas where earthworks will occur in the
watercourse are at the embankment/ crossing points. The assessment found that:


The sites assessed had a bed of 100% fine sediment and riparian cover was 100% grass and weeds.



Aquatic plant growth was variable between sites with 40% filamentous algal growth at two sites,
and emergent macrophyte cover 25‐100% at two sites. One of the sampled sites had no aquatic
plants.



Only three fish were caught across the five sample sites, being two shortfin eels, and one upland
bully. Three of the sample sites had no fish found. It was noted that fish sampling was undertaken
at low flows and that during wetter periods the stream may support a slightly more diverse and
abundant fish community.



Due to access issues, only three structures were able to be assessed to determine if they were
barriers for fish passage. Two structures did not present an obvious barrier at the time that they
were assessed. One structure had a significant drop at the downstream end and is undoubtedly
a barrier to fish passage. The proposed culvert upgrades to be undertaken as part of the
embankment construction provide an opportunity for fish passage to be improved along the
tributary.



None of the pollution sensitive macroinvertebrate taxa (ie Ephemeroptera (mayflies), Plecoptera
(stoneflies) and Trichoptera (caddisflies)) were found during the survey.

Full details and representative photos of the tributary are included in the ecological report in
Appendix F.
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4.3

Koputaroa Stream
The Koputaroa Stream has its headwaters in the Tararua Ranges to the east of Levin and generally
flows in a northerly direction towards the Manawatu River. From the confluence of the tributary and
the Koputaroa Stream discussed above to the Manawatu River, is approximately 10 km.
The Koputaroa Stream has a catchment size of approximately 60 km² (6,000 ha) (refer Appendix G). It
discharges to the Manawatu River via the Koputaroa flood gates, which are shut at times when the
Manawatu River is high. The floodgates can remain shut for two or three days at a time depending on
Manawatu River flows. During these times, discharge from the Koputaroa Stream to the Manawatu
River is not possible and stream flows pond at the downstream end.
The Regional Council manages a drainage scheme for the Koputaroa Stream. This scheme involves
stopbanks within the lower reaches of the stream (from State Highway 57 to Manawatu River) and
provides a nominal level of protection of 5‐year return period event.
Specific water quality data is not available for the Koputaroa Stream; however, it is known to provide
habitat for a number of rare / threatened native fish species including banded kokopu, brown mudfish,
inanga, shortfin and longfin eel and Cran's bully. The stream also provides a locally important
whitebait and tuna fishery.
Water Quality trends for the Koputaroa Stream at Tavistock Road are summarised on the LAWA (Land
and Water Aotearoa) as follows:
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Figure 4.2
General Water Quality Trends for Koputaroa Stream at Tavistock Road
(Source: lawa.org.nz)
Significant wetland areas ‐ the Perawitis wetland, and Te Ripi o Hinemata wetland (protected under a
conservation covenant) are located on a floodplain of the Koputaroa Stream approximately 7 km
downstream of the stormwater discharge point.

4.4

One Plan: Surface Water Management Zone
The Manawatu ‐ Whanganui Regional Council's One Plan (combined Regional Policy Statement and
Regional Plan) Schedule B Surface Water Management Values identifies values for which the
Koputaroa Stream and its tributary are required to be managed.
The Koputaroa Stream and tributary are located in the Coastal Manawatu (Mana_13) Water
Management Zone and the Koputaroa (Mana_13e) Water Management Sub‐zone, being the
Koputaroa Stream from the Manawatu River confluence at approximate grid reference NZMS 260
S24:106‐708 to source.
Zone Wide Values
The Zone Wide values defined in the One Plan that are associated with this subzone are:


Life supporting capacity (Hill Mixed)



Aesthetics



Contact Recreation



Mauri



Industrial Abstraction



Capacity to Assimilate Pollution

Site/Reach-Specific Values
In addition to the above Zone Wide Values, there are two site / reach specific values within the zone.
One of the site / reach specific values is Site of Significance ‐ Aquatic, being the Perawitis wetland. The
Perawitis wetland is located adjacent to the Koputaroa Stream at approximate grid references NZMS
260 S25:094‐688 and NZMS 260 S25:095‐688. This is several kilometres downstream of the discharge
point. The significant aquatic value is that the wetland provides habitat for the Brown Mudfish species.
The wetland is not directly linked to the stream flows and the Manawatu ‐ Whanganui Regional Council
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has confirmed that the stormwater discharge to the Koputaroa tributary will not generally enter the
Perawitis wetland (refer to Appendix C).
The Koputaroa Stream and tributary are not rare, threatened or at‐risk habitats as defined by the One
Plan.
The second site / reach specific value is that of flood control / drainage function (i.e., the Koputaroa
Scheme).

4.5

Hydrology
Hydrology for the Koputaroa Stream is largely unknown and there is no permanent or long‐term flow
recorder on the stream. In preparing this application, the District Council commissioned a technical
study which determined flood flow estimates for the Koputaroa Stream (refer Appendix B). This study
estimated flood flows based on the regional flood frequency method of McKerchar and Pearson as set
out in Table 4.1 for the existing catchment land uses and climate.
Table 4.1
Estimated Flood Flows Based on Regional Flood Frequency Method
(from Technical Report in Appendix B)

The technical study included in Appendix B also describes a model which has been developed to
estimate the capacity of the Koputaroa flood protection scheme. In the absence of gauged data, this
model was calibrated against the above flood flow estimates. This model found that the existing
capacity of the Koputaroa flood protection scheme over the Tavistock Road reach is no more than the
5‐year return period event.
In reviewing the AEE submitted with the original application, Horizons Regional Council expressed
reservations about the modelling reliance on rainfall and design flow estimates from regional flood
frequency method and HIRDS, and requested some calibration of the Regional flood frequency
method against the observed flow record from the Koputaroa Stream at Tavistock Road. While this is
a larger catchment than the urban one of most interest in this study, design flood estimates were
made for the Koputaroa at Tavistock Road as part of the investigation and these can be compared to
estimates from observed data to provide some validation of the design flows.
This work is detailed in the Hydrological Modelling report included as Appendix E of the Design Basis
Report attached as Appendix B to this AEE. The Hydrological Modelling report concluded that:
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“From the flood frequency analysis carried out for Koputaroa at Tavistock Rd, it appears that initial
design flood estimates based on the RFFM were overestimated. In terms of this study, this means
that reported design flood flows, levels and extents are likely to be conservative. Anecdotal
evidence is that the stream around Tavistock Rd has most recently overtopped during 2004 and
2015. This implies that the stream capacity in this reach is greater than the mean annual flood.
Otherwise, there would be evidence of the stream overtopping every year or two. However,
hydraulic modelling of the channel alongside Tavistock Rd demonstrated that it has a capacity of
around 23m3/s, which is the RFFM estimate of the mean annual flood.”

5

REGULATORY FRAMEWORK
This section of the report sets out the regulatory framework (i.e. the rules) relevant to this application.
For an assessment of the activity against the relevant objectives and policies, refer to Section 9.5 of
this report.
With regard to the discharge activity, Section 15(1)(a) of the RMA states that no person may discharge
any contaminant or water into water, unless the activity is expressly allowed by a national
environmental standard or other regulation, a rule in a regional plan, or a resource consent.
Section 14(1) of the RMA states that no person may take, use, dam or divert water, unless the activity
is expressly allowed by a national environmental standard or other regulation, a rule in a regional plan,
or a resource consent.
With regard to the works within the bed of the river, Section 13(1) of the RMA states that no person
may, in relation to the bed of any lake or river, use, erect, reconstruct, place, alter, extend, remove,
or demolish any structure or part of any structure in, on, under, or over the bed; unless expressly
allowed by a national environmental standard, a rule in a regional plan as well as a rule in a proposed
regional plan for the same region (if there is one), or a resource consent.
Section 9(2) of the RMA states that no person may use land in a manner that contravenes a regional
rule unless the use is expressly allowed by a resource consent.
There are no National Environmental Standards, nor rules in the Operative One Plan that permit the
proposed activities. Therefore, resource consent for the proposed activities is required as per Sections
9(2), 13(1), 14(1) and 15(1)(a) of the RMA.

5.1

Manawatu – Whanganui Regional Council One Plan
The relevant regional policy statement and regional plan is the Manawatu ‐ Whanganui Regional
Council's combined One Plan. There is no Proposed Regional Policy Statement or Proposed Regional
Plan relevant to this application.
The One Plan sets out a policy framework for managing resource use activities in an integrated manner
across the whole of the Manawatu and Whanganui Region.

5.1.1

Relevant One Plan Rules
The following rules from the One Plan are relevant to this application:
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Rule 14‐18 Discharges of stormwater to surface water or land



Rule 14‐19 Discharges of stormwater to surface water or land not complying with Rule 14‐18



Rule 17‐23 Activities that do not comply with permitted activity, controlled activity or restricted
discretionary activity rules
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Rule 13‐2

Large scale land disturbance, including earthworks



Rule 13 7

Land Disturbance activities that do not meet permitted or controlled activity rules.

Discharge to Water
The discharge of stormwater to surface or land is a permitted activity under Rule 14‐18 where it can
meet a number of conditions/standards/terms. In this instance, the proposed stormwater discharge
does not meet Rule 14‐18 conditions (b) and (f), both relating to flooding, as a consequence of the
proposed attenuation areas.
One Plan Rule 14‐19 (Discharges of stormwater to surface water or land not complying with
Rule 14‐18) provides for discharge of stormwater to the Koputaroa tributary as a Restricted
Discretionary activity provided that there be no discharge to any rare habitat, threatened habitat,
at‐risk habitat, or reach of a river or its bed with a Schedule B Value of Natural State. As previously
confirmed by the Manawatu ‐ Whanganui Regional Council, the stormwater discharge will not enter
the downstream Perawitis wetland (threatened habitat), and on this basis Rule 14‐19 is the relevant
rule to be considered.
Structures (Attenuation Dams and Culverts) and Stream Protection Works
One Plan Rule 17‐23 provides for the proposed attenuation dams, culverts and stream protection
works as a Discretionary activity.
Drain Clearing & Plant Removal
Some landowners on which the proposed embankments are to be created have requested that, as
part of the works, the Council undertake drain clearing to remove nuisance plant species. Such activity
is considered to be a Permitted Activity under Rule 17‐19 as the works:
a.

Will not introduce any species listed in the Regional Pest Plant Management Strategy (planting is
not proposed except in the Coley Pond Attenuation Area which will be subject to a separate
Planting Plan to be approved by Regional Council);

b.

Are being undertaken within the tributary which is not part of the Koputaroa Flood Protection
Scheme as per the scheme plans provided by Regional Council;

c.

Are not within the Lake Papaitonga, Pukepuke Lagoon or Lake Horowhenua area;

d.

Will be undertaken in a manner which complies with the general conditions listed in Section 17.3
of the One Plan; and

e.

Will not occur in any areas of rare, threatened or at‐risk habitats.

Land Disturbance
In order to provide the required attenuation volumes in a way that meets landowner needs and
requests, up to 10,000 m3 of excavation is required at the Pond 1 site. The material is considered
suitable for embankment construction as well as for other projects (eg landfill liner) and the excavation
also assists with supply of landfill liner or capping material. The excavation will be carried out under
an Erosion and Sediment Control Plan and meets all criteria of Rule 13 2 (Controlled Activity) except
that it occurs within 5 metres of a watercourse which is not permanently flowing and has an active
bed greater than 1 metre in width. It therefore falls to be considered as a Discretionary activity under
Rule 13 7.
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5.1.2

Summary
In summary, this bundle of permit applications includes the discharge of stormwater as a Restricted
Discretionary activity, the proposed physical works to construct the attenuation dams, culverts and
stream protection works as a discretionary activity, and land disturbance, also a discretionary activity,
as outlined above. In accordance with the bundling principle, consent is sought for the proposal in its
entirety as Discretionary activity and an Assessment of Environmental Effects has been prepared
accordingly.

6

ASSESSMENT OF ENVIRONMENTAL EFFECTS
The following presents an assessment of environmental effects in accordance with the Fourth
Schedule of the Resource Management Act. As required by Clause 2(3) of the Fourth Schedule the
assessment has been prepared to sufficient detail to correspond to the scale and significance of the
effects that the activity may have on the environment.

6.1

Water Quality & Ecological Values
The proposed activity may have a potential effect on water quality as a result of both a change in
contaminants within the stormwater and increased runoff of contaminants due to the both the change
in land use from mainly rural to residential and also the increased rate of conveyance of stormwater
across and through the area.
The District Council has collected stormwater samples of the discharge over the period October 2016
to September 2017. The results of the samples are indicative only and represent a small snapshot in
time. The results are included in Appendix E. Due to the lack of comprehensive data, a theoretical
approach to the consideration of water quality effects has been adopted, supplemented by targeted
in‐stream monitoring as agreed with Horizons consultant ecologist.
Principally, information on typical stormwater quality from rural and residential land use has been
sourced from NIWA’s Urban Runoff Quality Information System (URQIS) and this has been
supplemented by the limited information from the Fairfield / Roslyn Road discharge and monitoring
from the discharge point of the Queen Street Drain in Levin (which discharges to Lake Horowhenua
and is subject to a separate consent application). Details of how this information has been used to
assess the likely stormwater quality that is being, and will be, discharged to the tributary of the
Koputaroa Stream are set out in Good Earth Matters Consulting's memorandum dated 5 June 2018
and attached to the ecological report in Appendix F. This memorandum concluded that, based on the
review of the existing data and available information, the Schedule E Targets / ANZECC guidelines for
particulate organic matter, soluble inorganic nitrogen, dissolved reactive phosphorus, chromium,
copper, lead and zinc have the potential to be exceeded in the Koputaroa Stream tributary as a
consequence of the stormwater discharge.
This information was used by the Council's consultant ecologist ‐ Aquanet Consulting Ltd ‐ to inform
the assessment of likely effects on water quality and ecology and to agree a methodology with
Regional Council's ecologist as to how compliance with the One Plan's Schedule E Targets was to be
undertaken. This work is detailed in Appendix F.
As set out in the memorandum from Aquanet, it was agreed than an assessment against the
ammoniacal nitrogen, soluble cBOD5, Particulate Organic Matter, Dissolved Reactive Phosphorus and
Soluble Inorganic Nitrogen Schedule E Targets was not required for the following reasons:
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Schedule E Targets for the abovementioned parameters are specified as average (either annual
or monthly) concentrations and it will take a significant amount of time to collect the data
required to conduct such an assessment.
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The targets apply at flows where stormwater is unlikely to be discharged to the Koputaroa Stream
tributary (ie soluble BOD5, Dissolved Reactive Phosphorus and Soluble Inorganic Nitrogen only
apply at flows below the 20th Flow Exceedance Percentile; whereas Particulate Organic Matter
only applies for flows below the 50th Flow Exceedance Percentile).



These parameters are not typical stormwater contaminants and are more commonly associated
with agricultural land‐use and / or wastewater discharges.

In addition to the above, the comparison of Fairfield / Roslyn Road stormwater quality to the Levin
urban and URQIS dataset indicates that the concentration of Dissolved Reactive Phosphorus and
Soluble Inorganic Nitrogen in the discharge is likely to decrease as the land use in the contributing
catchment changes from rural to urban. Ammoniacal Nitrogen levels in the discharge are also likely
to be present at levels below the Schedule E Targets.
The approach agreed between the District and Regional Council's ecologists for assessing compliance
with the Schedule E Targets also concluded that targeted monitoring was not required to assess
targets for MacroInvertebrate Community Index (MCI), deposited sediment or periphyton for the
following reasons:


The Koputaroa Stream tributary is a spring‐fed system with a plant community that is dominated
by macrophytes not periphyton; and



Monitoring conducted by Aquanet in May 2018 clearly showed that the targets for MCI and
deposited fine sediment are not currently being met in the Koputaroa Stream tributary.

The resulting agreed methodology to assess the impacts of the discharge on water quality and
compliance with Schedule E targets was based on the outcomes of stream observations, fish survey
and macroinvertebrate sampling undertaken in May 2018 and some targeted water quality monitoring
that has subsequently been carried out. The details of this analysis are included in Appendix F.
Conclusions of Ecological Assessment (Appendix F)
In summary, the ecological assessment found that:


Macroinvertebrate taxa that were identified in the tributary were not those which are typically
sensitive to additional contamination load. The survey undertaken did not identify any of the taxa
which are considered sensitive to pollution (ie the EPT taxa ‐ Ephemeroptera (mayflies, Plecoptera
(stoneflies) and Trichoptera (Caddisflies)). It was noted that Oxyethira albiceps was found. While
this species does belong to the Trichoptera order, it is an algal piercing caddis, and is not sensitive
to pollution like other caddis.



The results from the targeted monitoring conducted in response to the more generic assessment
undertaken and reported in Good Earth Matters memo (Appendix F), showed that only copper
and zinc were likely to be present at levels in excess of the Schedule E targets.



When adjusted for hardness, first flush dissolved copper concentrations exceeded the Schedule E
toxicant target at the downstream ponded site, but all other dissolved metals were compliant
with the Schedule E targets.



Dissolved metal concentrations collected during dry weather in December 2018 and January 2019
were all below the Schedule E toxicant target, however in the February 2019 dry weather
sampling, copper concentrations were above the Schedule E target at both monitoring sites and
the zinc target was not met at the downstream site.



The fact that the zinc target was met upstream but not at the downstream site during dry weather
sampling indicates that elevated concentrations downstream may not have been the result of
recent discharges. Rather, conditions in the pond may have resulted in zinc from historical
discharges unbinding from the bed sediments. Whether this historical zinc originally entered the
stream through stormwater from urban land use is unclear, as it is possible that market gardening
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in the surrounding area is the source. Nevertheless, the report stated that "it is clear from the
available data that there is a risk that current stormwater discharges to the Koputaroa Stream
tributary may be causing the Schedule E Copper and Zinc targets to be exceeded, and that this
may result in some chronic toxicity effects on sensitive species even outside of stormwater events.
Thus, any increase in stormwater discharges to the stream represents an increased risk of non‐
compliance and ecological effects".
The ecological report then turned its attenuation to the potential ecological effects of these potential
exceedances. It states that:
"It is my opinion that the ecological effects of the targets not being met are likely to be less than
minor for the following reasons:

6.2

‐

it is expected that exceedances of targets / guidelines will be limited to the Koputaroa
tributary, and will not result in exceedances in the Koputaroa Stream;

‐

the resident invertebrate community in the Koputaroa Tributary is comprised of taxa that
are not sensitive to pollution. Therefore, it is unlikely that any changes in contaminant
concentration caused by additional stormwater discharge will affect the community
composition."

Fish Passage
The ecological assessment (Appendix F) included an assessment of existing structures to determine if
they presented a barrier to fish passage. Due to access issues, only three structures were able to be
assessed. Of these, two did not present an obvious barrier to fish passage on the day that they were
assessed. That is, there was no drop at the downstream end of the structures and water velocity and
angle were not noticeably higher in the stream itself. While these structures did not present a barrier
on the day of inspection, it is unclear whether they present a barrier to fish passage under other flow
conditions.
The third structure (located on the proposed embankment for 2nd Attenuation Area) did present an
obvious barrier to fish passage with a significant drop at the downstream end.
The proposal involves upgrading and relaying the culverts at each of the crossing points and will ensure
that the culverts are installed in such a way as to provide for fish passage. In this way, the proposal
involves an improvement to fish passage along the entire length of the Koputaroa Stream tributary.
The effects of the proposal on fish passage and therefore positive.
The only construction works within the bed of the river are at the crossing points, and only three fish
were identified during the fish survey. Therefore, the potential for fish to be disturbed during the
works is minimal. This notwithstanding, the ecologist has recommended that fish salvage should be
conducted prior to undertaking any works in flowing water. Furthermore, any spoil should be searched
for fish during the earthworks required to install structures. The applicant has accepted this
recommendation and this measure is included in the proposed mitigation measures in Section 7.

6.3

Ecological Effects of Pond 1 (Coley Pond) Works
The area where the Coley Pond works are to be constructed is the most upstream section of the
current tributary and is an ephemeral watercourse. The site was visited on two occasions by Council's
consultant ecologist and neither of these occasions were in particularly dry periods. The ecologist
notes that the tributary was not flowing in the period leading up to winter indicating that it is
ephemeral and only flows after rain events. Considering that the reach is generally dry, the ecology
assessment concluded that, for the vast majority of time, it does not support aquatic life.
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The ecological assessment also stated that, even when the reach is flowing, it is unlikely to support a
diverse or abundant animal community as the habitat quality is very low. The upper section of the
reach (close to Fairfield Road) has been heavily channelized, the bed is comprised entirely of soft
sediment and there is no riparian cover. Consequently, there is insufficient diversity and quality of
habitat to support healthy macroinvertebrate and fish communities. Likewise, habitat in the lower
section of the Coley Pond reach is extremely degraded, habitat diversity is low, riparian cover is
minimal and the entire channel is chocked with weeds.
The ecological report (Appendix F) concluded that:
"Given the section of the Koputaroa Stream Tributary that flows through the Stage 1 area is
unlikely to support aquatic life for most of the time, the potential for the mitigation works to
impact ecological health in the immediate area is low. Provided that the downstream impact of
earthworks is managed by controlling sediment and conducting works when the stream is dry, it
is my opinion that the effects of Stage 1 of the proposed activity will be less than minor."
As stated in Section 3.3, Coley Pond (Attenuation Area 1) is proposed to be constructed during low
flow periods where works can be undertaken in dry conditions. A Draft Erosion & Sediment Control
Plan has been prepared to demonstrate how these works are able to be undertaken in a manner which
mitigates potential downstream effects and sedimentation of the tributary and is included in
Appendix G. Therefore, it is considered that the effects of the construction of Coley Pond will be less
than minor.

6.4

Assessment of Effects on Water Quality Values
The Schedule E water quality targets define the water quality characteristics necessary to provide for
the values identified for the Koputaroa Stream and its tributaries. Where Schedule E water quality
targets are to be met, it can be considered that the respective values will be provided for within the
water course.
As noted above, exceedance of some water quality targets may occur within the Koputaroa Stream
tributary. It is therefore necessary to consider the effect of those exceedances within the Tributary
on the respective values. This assessment is provided as follows:


Life supporting Capacity: As discussed above and as per the ecologist's conclusions in the
Aquanet report in Appendix F, it is considered that the potential exceedances of the Schedule E
targets will not have a more than minor effect on life supporting capacity within the Koputaroa
Stream Tributary. The potential exceedances are limited to the tributary only which does not
support aquatic life which is considered sensitive to pollution. Any exceedances will occur in
rainfall events and will be intermittent in nature. The discharge is not expected to cause
exceedances of the water quality targets within the Koputaroa Stream itself and therefore it is
considered that any potential effect on the native fish species identified in the stream will be less
than minor.
The proposed works will also result in some barriers to fish passage on the Koputaroa Stream
tributary (ie the existing culverts) being removed, which provides an improvement to fish passage
along the tributary.



Aesthetics and Contact Recreation: There is limited potential for contact recreation activities
within the Koputaroa Stream tributary due to access, land ownership, and the physical size and
nature of the tributary. Nutrient levels in the discharge are likely to be reduced as a result of a
change of land use from rural to residential land and therefore there will be less potential for
nuisance algae growths. Sediment levels in the discharge during stormwater events may increase
as a result of the discharge, however, this will be mitigated at the point of discharge by the
proposed treatment at the discharge point. The potential for high sediment concentrations in the
discharge will also be mitigated by ensuring development works are undertaken in accordance
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with best practice management techniques. Such best practice management techniques including
low impact design and sediment and erosion control are required to be implemented via the
Council's land development standards. As a result of these factors and, due to the intermittent
nature of the discharge, the activity will not have a more than minor effect on aesthetics or
contact recreation values.


Industrial Abstraction: There are no known industrial abstractions downstream of the discharge
point, and the quality of the discharge is such that it is unlikely to prevent the use of the
downstream water for industrial uses in the future. Further, any discharge from the development
area will occur during rainfall events when water quality in catchments such as the Koputaroa is
typically sediment laden and industrial abstractions generally avoid abstracting during such
periods. Therefore, the effect of the discharge on industrial abstraction values is considered to
be less than minor.



Capacity to Assimilate Pollution: Any potential exceedances of the Schedule E water quality
targets are limited to the tributary and there are no point source discharges to this area. Under
the One Plan and anticipated land use activities in the future, there is also very low probability of
any point source discharges occurring in the future. These factors, along with the intermittent
nature of the stormwater discharges, mean that any potential effect on the Capacity to Assimilate
Pollution value will be less than minor.

Potential effects on Mauri values are discussed in Section 6.6 below. Potential effects on flood control
and drainage values are discussed in Section 6.5 below.

6.5

Flooding and Erosion / Scour
As set out earlier in this report, the proposal involves an increase in peak flow to the tributary of the
Koputaroa Stream. The tributary water course, as it flows from the discharge point through to the
Koputaroa Stream, varies between incised and formed channels to more open natural drainage
patterns. Flooding and attenuation of flows are expected as a consequence of existing structures
under the current 100‐year and potentially lesser storm events.
The applicant has assessed the potential effects of the increased stormwater flows and volumes
discharged by undertaking hydraulic modelling of the Koputaroa Stream and its tributary. The
modelling results are included in Appendix B. Included in this modelling are three proposed
attenuation areas. The attenuation areas modelled represent the 2nd, 3rd and 4th attenuation area
shown in Appendix A. The District Council is also proposing an additional attenuation area upstream
of those modelled (1st attenuation area in Appendix A, to be known as "Coley Pond").
As a result of consultation, the proposed attenuation provision has been modified from that modelled
and detailed in the Hydrological Modelling report included as an Appendix to Appendix B. Ponds 2
and 3 will now be constructed to a lower embankment level and Pond 1 will be excavated in order to
increase attenuation volume. Proposed volume of Pond 1 is now approximately 9,000 ‐ 10,000 m3.
The attenuation achieved will be greater than modelled, and the resultant effects of increases in peak
flow will therefore be less than modelled. The following discussion is based on the modelled effects
as presented in the Hydrological Modelling report attached to Appendix B.
Effects within the Koputaroa Stream Tributary - Original Proposal
The applicant has engaged with landowners through which the tributary passes and is intending to
provide attenuation and upgrade existing crossing points. Proposed works are shown in Appendix A
and consultation undertaken detailed in Section 8.
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The modelling found that with the proposed attenuation (as originally proposed), hydraulic neutrality
was achieved at the State Highway 57 culvert for the 100‐year, current climate scenario, with a slight
increase in the 100‐year event when climate change was included. In all smaller events, the fully
developed scenario flows resulted in lower peak flows at State Highway 57 with the exception of the
5‐year, current climate scenario. In this event, peak flows increased by 3% from 6.6 m3/s to 6.8 m3/s
as a result of the upgraded culverts. Table 6.1 summarises these results.
Table 6.1
Pre and Post Development Peak Flows
Koputaroa Stream Tributary at State Highway 57
(Refer Hydrological Modelling Report Table 8 ‐ Appendix to Appendix B)

The applicant has consulted with affected landowners on the tributary and has discussed the
modelling results and proposed mitigation works. This is discussed further in section 8. Potential
increases in flood levels as a result of the increase in stormwater discharges are limited to the areas
immediately adjacent to the tributary, as shown in Appendix A, and do not affect any building, whether
habitable or not.
The effects of the proposed activity on the potential flooding, scour and erosion within the Koputaroa
Stream tributary are considered to be less than minor.
Effect of Coley Pond Attenuation to Further Reduce Peak Flows
Further to the above assessment, the effect of the proposed Coley Pond construction is to fully
attenuate the peak flows within the Coley Pond attenuation area. Figures 3.2 to 3.4 show how the
Coley Pond attenuation will work for the 100 year flood event.
Figure 3.2 shows the inflow expected to enter Coley Pond both under the current scenario and with
fully development and climate change. This shows that in the 100 year event, peak inflow will increase
from 2.23 m3/s to 2.94 m3/s (approximately a 32% increase). This peak flow has then been routed
through the attenuation pond systems with the ponds filling and lowering as the rain event reaches
each of the ponds and the various levels in the ponds are reached. The levels in the ponds as the
storm event progresses are shown in Figure 3.3. This shows that, at the time that the peak inflow is
experienced, Coley Pond has not yet reached its full storage volume, meaning that the peak storm
flow is effectively captured within Coley Pond, and does not overflow the stored water and proceed
downstream.
Figure 3.4 shows the outflow from Coley Pond to the tributary of the Koputaroa Stream in the 100
year, fully developed with climate change scenario. This shows that the Pond reaches full capacity at
approximately 13:40 hr into the storm event (which is 1:40 hr after the peak has passed). Up until this
time, the flow downstream of Coley Pond has been limited to 0.36 m3/s which is the outlet capacity
of the culverts. When Coley Pond reaches full capacity, the water will enter the outlet manhole from
the top (through the scruffy dome) and the outlet flow will essentially match the inlet flow. This is
where the peak discharge downstream occurs, with the peak in the 100 year event being 0.87 m3/s.
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This is significantly lower than the existing 100 year peak of 2.23 m3/s showing that Coley Pond not
only fully attenuates the peak flow from the future land development, but also assists to mitigate peak
flows arising from urban development which has already occurred in the catchment.
Effect on Inundation Area at Confluence of Koputaroa Stream and Manawatu River
The technical study which determined flood flow estimates for the Koputaroa Stream (refer
Hydrological Modelling report within Appendix B) was undertaken prior to the design of Coley Pond,
as outlined in Section 3.2.
This study estimated flood flows in the Koputaroa Stream only as far downstream as the confluence
with the Jackson Road Drain, along the Tavistock Road Reach, approximately 300 m South of the
intersection of Tavistock Road and Koputaroa Road.
As shown above in Table 4.1, in the modelled 100‐year ARI event the Peak flow calculated at the
Jackson Road confluence is 93.7 m3/s.
When the Manawatu River is high, flood protection scheme gates are closed to prevent back‐flow into
the Koputaroa Stream, which can lead to flood ponding (inundation) as the Koputaroa Stream flow is
blocked by these flood gates. The No. 1 Pump Station of the Koputaroa Drainage Scheme pumps from
the Koputaroa Stream into the Manawatu River to discharge these flood waters while the flood gates
are closed.
The Koputaroa Drainage Scheme Review, 1998, obtained from Horizons indicate that No. 1 Pump
Station originally had a pump capacity of 1,150 L/s. An audit report of the scheme in January 2014
stated that "In 2006 the No.1 pumpstation was replaced with a new structure to provide double the
original capacity." It is thereby understood that the present‐day capacity of the No. 1 Pump Station is
in the order of 2,300 L/s (2.3 m3/s).
No. 1 Pump Station
Capacity 2.3 m3/s
Inundation Area Unknown

Shannon

Jackson Road Drain Confluence
Peak flow 93.7 m3/s

Levin

North‐East Levin Stormwater Discharge into
Koputaroa Stream Tributary
2.23 m3/sec Existing, pre‐development
2.94 m3/sec Without Mitigation, post‐development
0.87 m3/sec With Mitigation, post‐development

Figure 6.1
Overview of Locations Referenced in Assessment of Inundation (100 yr event flows)
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Without knowing the peak flows of the Koputaroa Stream in the 100‐year ARI event at the location of
inundation flood ponding on the Koputaroa Stream side of the flood gates, there are considerable
catchment areas draining into the stream further downstream of the Jackson Road Drain confluence.
It is considered that the inbound flow will be considerably greater than the calculated 93.7 m3/s shown
above in Table 4.1.
If the inbound flow of 93.7 m3/s were indeed observed at No. 1 Pump Station, this would represent a
net ponding rate of 91.4 m3/s in exceedance of the pump capacity of 2.3 m3/s. For a period of 1 hour
at that peak flow rate, ponding would grow to approximately 330,000 m3. The incoming flow rate of
the Koputaroa Stream is of course likely to be considerably higher than this, hence ponding of
330,000 m3 is considered to be a very conservative (low) estimate.
Figure 3.2 above represents the stormwater discharged from North‐East Levin into the Koputaroa
Stream tributary in the 1% AEP rain event (100‐year ARI), calculated for the pre‐development and
post‐development conditions (with Climate Change allowance of 2°C). Over a 24‐hour period, as
plotted in Figure 3.2, the additional total volume of stormwater discharged into the Koputaroa Stream
tributary, being the difference between the post‐development discharge and the pre‐development
(present day) discharge, is calculated to be approximately 3,700 m3.
The total additional stormwater volume of 3,700 m3 discharged into the Koputaroa Stream tributary
over a 24‐hour period, attributable to the change of land use by rezoning of the development area in
North‐East Levin, represents an additional 1.1% over and above a ponding volume of 330,000 m3,
calculated by a conservative estimate for a 1 hour period. This estimation of ponding volume is
considered to be very conservative, hence the additional stormwater discharge volume of 3,700 m3 is
likely to represent an increase of considerably less than 1% to the flood ponding volume.
At the specified pump capacity of the No. 1 Pump Station of 2.3 m3/sec the estimated 330,000 m3
flood volume would take approximately 40 hours to pump out (consistent with anecdotal evidence of
a 1‐2 days inundation as mentioned in Section 4). The additional stormwater volume resulting from
the residential development, of 3,700 m3, would take an additional 27 minutes to pump out.
Therefore, the impact of the additional stormwater discharge volume resulting from residential
development of the rezoned land area of North‐East Levin development area is considered to be less
than minor.
Embankment Construction and Culvert Upgrading
Where attenuation is to be provided, earthworks are required to create attenuation volume, construct
the embankments and ensure stability, provide underflow via culverting, and provide overflow paths.
Earthworks and shaping are primarily required for Coley Pond (Pond 1) to create the designed 9,000 ‐
10,000 m3 attenuation volume, however some earthworks will also be required for Pond 3 and Pond 4.
Specific design will be carried out prior to construction.
Existing culverts on the tributary between the discharge point and the North‐East boundary of
property at 259 Arapaepae Road (State Highway 57) are proposed to be upgraded to ensure current
capacity is able to be provided and that unimpeded access at existing crossing points can be achieved
in the 10‐year return period event.
Culvert construction, installation and earthworks has the potential to create adverse environmental
effects through construction effects as well as through impacting on fish passage. The works will result
in replacement of some poorly designed or installed culverts that currently do not allow fish passage.
District Council will provide for fish passage via the new embankments and culverts. The proposed
works will be installed in accordance with best practice techniques for construction of structures
within the beds of rivers, including:
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Compliance with all relevant conditions of Table 17.2 of the One Plan (General conditions for
permitted and controlled activities involving the beds of rivers and lakes), specifically:
‐

Ensuring sediment discharged during construction does not adversely affect the visual clarity
or sediment loading of the tributary. This will be achieved by planning works to occur in dry
conditions where practicable.

‐

Ensuring machinery used is clean, free of weeds and pest species and is refuelled away from
the watercourse in order to prevent any contaminants entering the watercourse.

‐

Ensuring the culverts are laid at a grade and level that will provide for fish passage.

‐

Reinstating any disturbed areas to a natural contour and revegetating with similar species
and cover to existing.



Having a suitably qualified and experienced person on site to undertake fish recovery when any
works are undertaken which disturb the bed of the watercourse.



Undertaking works in accordance with an Erosion and Sediment Control Plan prepared in
accordance with the Wellington Regional Council's Erosion and Sediment Control Guidelines.



Undertaking works in accordance with the relevant provisions of the Regional Council's
Environmental Code of Practice for River Works.

As a result of the above measures, it is considered that the proposed mitigation works will have a less
than minor effect on the Koputaroa Stream tributary.
Koputaroa Stream
As set out above, the proposed attenuation results in peak flows at or less than the current situation
in the Koputaroa Stream Tributary at State Highway 57 for flood events up to the 100‐year event. As
peak flows are unchanged or lessened as a result of the proposed mitigation works, it can be expected
that there will be no effect on the flood carrying capacity of the Koputaroa Stream.
The exception is the 5‐year current climate scenario where, as a result of proposed culvert upgrading
on the tributary, there is expected to be a 0.2 m3/s (3%) increase in flow from the tributary into the
stream. Such an increase (3%) is within the margin of error of modelling and can be considered to be
a similar situation to existing.
In order to assess the effect on the stream, a model of the Koputaroa Stream was developed and, in
the absence of flow data, calibrated to flood frequency estimates (which were subsequently assessed
as being conservative estimates). Details of this model are included in the hydrological modelling
report attached to Appendix B. The model found that the capacity of the Koputaroa Stream at the
Tavistock Road area, under existing conditions, was no more than the 5‐year flood event and may be
as low as the 1 – 2‐year flood event. Given the capacity of the existing flood protection scheme was
in the same order of magnitude as the flood event that would result in a minor (0.2 m3/s) increase in
flow in the stream, it was necessary to assess the effect of this increase on the Koputaroa Stream flood
scheme. It was found that the increase in water level as a result of the proposed residential
development and stormwater infrastructure was that water level in the Koputaroa Stream along the
Tavistock Road reach would increase by between 0 and 0.01 metres. This estimate also assumed that
the peak from the tributary catchment and the peak from the stream catchment are coincident which
is a conservative (high) estimate. Further, the increase in flow from the 5‐year event is only with the
current climate. When climate change effects are included, the proposed attenuation means that the
peak flow in the 5‐year event from the Koputaroa Stream tributary will be reduced.
In the 100 year climate change scenario, the hydrological modelling also showed an increase of 3% in
peak flows. Again, this is within the margin of error for modelling, and is also not expected to occur
as a result of the significant additional attenuation provided for within Coley Pond such that the
100 year peak flow with climate change will be less than occurs in the current situation.
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Given that the proposed attenuation within Coley Pond and the tributary will reduce peak flows to the
same or less than existing at the point that the tributary meets the Koputaroa Stream, it is considered
that the potential effects on the Koputaroa Stream are less than minor. For this reason, mitigation
works are not proposed within the Koputaroa Stream itself.

6.6

Effects on Spiritual and Cultural Values
The proposal involves a potential increase in stormwater discharged to the Koputaroa Stream which
could have an impact on the mauri of the waterbody, as well as land disturbance within an area that
has long been occupied by, and is culturally important to Maori, specifically to Raukawa and
Muaupoko iwi.
The following information is taken from a Draft Cultural Impact Assessment prepared by Muaupoko
Tribal Authority and included in Appendix I.
The site is part of traditional Muaupoko ancestral lands. The settled area of Levin is known to
Muaupoko as 'Taitoko' and was formerly owned and occupied by Muaupoko, prior to its controversial
sale to the Crown.
Prior to the township of Levin being established, the area under consideration for the proposed works
was known for its natural springs, streams, some Muaupoko bush clearings, and a peculiar earth
feature called “Nga U papa mounds”. They were earth shaped in the form of small mounds. It is not
known if any of the Nga U papa remain today. Muaupoko believe it is more than likely that these have
been flattened by vegetable growers.
The streams for the area are named:


Wai Taiki Stream



Te Awa ‐a‐ Te Tau



Wai Karito Stream



Kopu‐toroa Stream, and



One spring called – “Puna oho”

The clearings were called:


Hawera



Pa Nga Wera



Te Kama, and



Pakihi

The clearings, once used for shelter, are quite ancient. Muaupoko advise that as a result it is likely that
earthworks within the wider catchment might uncover artefacts.
Muaūpoko main concerns are with the proposed stormwater detention and discharges, as well as the
earthworks and structures within the bed of the stream and are:


Potential damage to sites of significance, and Heritage sites,



Leakage to the Streams and underground springs, and eventually the Moana via Kopu‐toroa,



Accidental Discovery of Taonga from ancient Pa sites,



The Kopu‐toroa Stream, in places, is at its limit for receiving additional water flow and increased
velocity.
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Muaupoko note that a positive for the scheme is that stormwater is not piped towards Lake
Horowhenua, with the metals, pathogens, and litter, that go with it.
The Muaupoko draft recommendation is that the consent be granted subject to the following
conditions:
1.

In the event of an archaeological site, waahi tapu, or Koiwi being discovered or disturbed during
the Activities authorized by this Consent, the Consent Holder must immediately cease further work
in the immediate area and inform C.E.O Muaupoko Tribal Authority Inc, the Regulatory Manager,
Heritage New Zealand, and (in the event that human remains are found) the New Zealand Police.
Further work at the site must be suspended while iwi carry out their procedures for removal of
taonga. The Regulatory Manager, and M.T.A – C.E.O will advise the Consent Holder when work
can resume.

2.

We propose an onsite monitor from M.T.A only if a discovery under paragraph one above applies.

3.

Within two years of the granting of Discharge Consent, the Consent Holder must invite M.T.A to
establish Cultural Health Index Monitoring protocols according to tikanga. The protocol, as a
minimum, must:
a.

Describe the relationship of Muaupoko to the discharge area and the sites of interest to <iwi>
on the Site;

b.

Describe Muaupoko tikanga relevant to the proposed cultural monitoring (including
kaitiakitanga, mauri of awa, whenua, tangata, whanaungatanga and te ha tawhirimatia), the
activities, and the site(s);

c.

Identify and map (with map references) the site(s) to be monitored;

d.

Set out the frequency of monitoring;

e.

Describe the procedures required to access the application site for the monitoring (in
particular health and safety requirements);

f.

Identify the parameters and methods used for the monitoring; and

g.

Set out the matters to be included in the Cultural Health Index Monitoring Report and the
frequency of the reporting obligations.

4.

If protocols are established as set out in Condition 3, then the Consent Holder must invite M.T.A to
undertake Cultural Health Index Monitoring in accordance with the established protocols.

5.

At least two months before the commencement of Cultural Health Index Monitoring under
Condition 3, the Consent Holder must provide the Regulatory Manager with a M.T.A Cultural
Health Index Monitoring Protocol, developed in consultation with M.T.A

6.

On receipt of an M.T.A Cultural Health Index Monitoring Report the Permit Holder must, provide a
summary of the report and any responses to it in the next annual monitoring report prepared in
accordance with Condition 3, and append a full copy of the report to the monitoring report.

The District Council agree to include the consent conditions above, in any consent granted for the
stormwater discharge, land disturbance and instream activities. Given that the recommendations
proposed in the Cultural Impact Assessment have been accepted by the applicant, it is considered that
the potential effect of the proposal on mauri of the watercourses and on the wider area is considered
to be no more than minor.
Raukawa has also advised that the Koputaroa Stream is of significant cultural value and have been
engaged to complete a Cultural Impact Assessment to identify the values, assist the applicant to
understand the effects of the proposed works and discharge on cultural values and to suggest
appropriate mitigation measures where appropriate. The brief for this work is attached in Appendix I.
The development of the CIA is ongoing, and the results will be provided to Regional Council as soon as
they are available. Raukawa has also advised that the habitat and water quality of Hinemata wetland
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is of significance. The applicant has been consulting with Raukawa representatives on other
stormwater matters throughout the District and have been advised that they are seeking a partnership
approach to the development and implementation of baseline monitoring and cultural monitors for
any drain clearing or bed disturbance work. The District Council is continuing to engage with Raukawa
to develop this partnership approach, and is supportive of iwi and hapu involvement in baseline and
cultural monitoring.

7

PROPOSED MITIGATION MEASURES
The principal activity for which consent is sought is the increase in stormwater discharge from the
North‐East Levin Development area into the Koputaroa Stream tributary. There are a number of
mitigation measures to address the potential effects of the increase in flows on the tributary and
adjacent properties which are embedded in the overall proposal and have been discussed throughout
this report.
Further, the application is proposing a number of measures to avoid or minimise potential effects of
the construction and installation of these mitigation measures. These have been detailed in
Section 6 of this report and include ensuring that the works are undertaken in accordance with best
practice techniques and all applicable industry guidelines or codes of practice.
Draft Erosion and Sediment Control Management Plans have been prepared and are included within
this AEE. They have been prepared in accordance with the Erosion and Sediment Control Guidelines
for the Wellington Region. Standard consent conditions requiring these Plans to be finalised and
submitted to Regional Council prior to works commencing are expected and would be supported by
the applicant.
Whilst the previous 375 mm diameter discharge culvert and upstream pipework has been upgraded,
no significant residential development has occurred in the catchment and therefore there has not yet
been any significant change in quality or quantity of stormwater discharged. The construction of Coley
Pond will occur within the first two years of grant of consent and before any significant change in
catchment land use is given effect to. The proposed treatment and attenuation works provided by
Coley Pond have been designed to mitigate the effects of the projected changes in land use.
Stage 1 works for this project will be to fully construct Coley Pond (Attenuation Pond 1) as soon as
practicable. As this first attenuation pond achieves the entire mitigation measures required, there is
no longer a need for staged timing of construction of the Attenuation Ponds 2, 3 or 4 to match the
increasing stormwater runoff volumes generated as the residential development of land progresses.
The construction of Attenuation Ponds 2, 3 and 4 are now above and beyond the requirements for
mitigation measures necessary to keep stormwater flows within the tributary to no greater than those
prior to the residential development. The construction of these ponds and embankments are now not
required for attenuation of effects. These measures will be constructed for the improvement of access
across the tributary by downstream landowners, as and when the undertaking is manageable with
respect to seasonal water flows within the tributary and with agreement of the relevant landowners.
Additional mitigation measures are proposed to ensure that any effects of construction works are
minimised as far as practicable. These include:


Submittal of detail design for all structures to Regional Council prior to works being undertaken.



Fish recovery will be conducted by a suitably qualified person before any extensive works in
flowing water are commenced (albeit that earthworks in flowing water are unlikely to happen).
Furthermore any spoil will be searched for fish during the earthworks required to install
structures.
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8



All recommended measures set out by Mauaupoko Tribal Authority in their draft CIA and as
described in Section 6.6



Compliance with all relevant conditions of Table 17.2 (section 17.3) of the One Plan (General
conditions for permitted and controlled activities involving the beds of rivers and lakes),
specifically:
‐

Ensuring sediment discharged during construction does not adversely affect the visual clarity
or sediment loading of the tributary. This will be achieved by planning works to occur in dry
conditions where practicable.

‐

Ensuring machinery used is clean, free of weeds and pest species and is refuelled away from
the watercourse in order to prevent any contaminants entering the watercourse.

‐

Ensuring the culverts are laid at a grade and level that will provide for fish passage.

‐

Reinstating any disturbed areas to a natural contour and revegetating with similar species
and cover to existing.



Undertaking works in accordance with an Erosion and Sediment Control Plan prepared in
accordance with the Wellington Regional Council's Erosion and Sediment Control Guidelines.



Consulting with relevant iwi and hapu in the development of a planting plan for the treatment
and attenuation area (Coley Pond) and providing the same to Regional Council for technical
certification.

CONSULTATION AND NOTIFICATION
The applicant has undertaken consultation with landowners affected by the proposed activity and
works as part of the development of the overall proposal.
The stakeholders can be split into the following categories:


Residents of North East Levin



Owners of land through which the Koputaroa Stream tributary passers.



Downstream landowners on the Koputaroa Stream between the point that the tributary enters
the Koputaroa Stream and the confluence with the Manawatu River



Iwi



Other agencies

The following will provide a brief summary of the consultation with each stakeholder group to date.

8.1

North-East Levin Residents
A community meeting was held in June 2015, convened by the Mayor, after residents requested a
community forum to state their issues and listen to District Council’s plan on moving forward on the
North‐East Levin flooding issues. All residents were notified of the meeting by letterbox drop. A
working group was established, and meetings were held in June, July, August, October and
November 2015 and April and July 2016 and February 2017.
Regular letter drops were provided (2015 ‐ 2017) updating residents on progress to date and what is
planned going forward, with individual consultation occurring as required on inquiry from residents.
As the issues within the north‐east sector are largely resolved, and funding for the proposed mitigation
works secured via the Council's LTP (including consultation via the LTP consultation process), there are
no outstanding matters with respect to this consent application.

36

RESUBMITTED FOR REVISED PROPOSAL AND IN RESPONSE TO S92 REQUEST

8.2

Landowners on Koputaroa Stream Tributary
Council has engaged and consulted with landowners on the Koputaroa Stream tributary over the past
3 years in order to understand concerns and to develop the overall proposal such that it meets the
landowners needs. Consultation is summarised as follows:


124 Fairfield Road (Coley): The discharge point at the corner of Fairfield and Roslyn Roads was
originally part of its parent title being a larger property at 124 Fairfield Road. The landowners (Mr
and Mrs Coley) were originally approached for permission to construct a smaller attenuation area
(as per the AEE originally submitted in October 2017). Mr and Mrs Coley were supportive of the
proposal but preferred for the land to be subdivided and purchased by District Council. This
subdivision and purchase agreement has now been completed which has enabled Council to
enlarge the proposed attenuation and provide sufficient attenuation at this site to fully mitigate
any increases in stormwater flows such that the overall proposal is hydraulically neutral at the
outlet of Coley Pond. Mr and Mrs Coley have advised that they have no objections to the proposal
subject to the subdivision process which has now been completed.



173 Roslyn Road (Bennet): This property is the property which is immediately downstream of
Coley Pond. The Bennet's preference was that the stormwater was redirected to Lake
Horowhenua, however this was not an option which the applicant wished to pursue. The Bennet's
have acknowledged this and advised that, should the Lake Horowhenua option not be possible,
they had no objection to the proposal subject to the culverts on their property being upgraded
and some clearance of weeds being undertaken. Council has agreed to this work and the culvert
upgrades are encompassed in the overall proposal (outlet structure for Coley Pond). The Bennet's
have subsequently provided their approval to the proposed works which is included in Appendix J.



181 Roslyn Road (Pender): This property is the next downstream property and the proposal
includes a culvert and vehicle crossing upgrade on this property. The Pender's have advised that
they have no objections of the proposal subject to the culvert upgrade and some weed clearing
works.



128 Fairfield Road (Sue): This property is the next downstream property and the proposal involves
the upgrade of culverts and crossings to provide improved access across the property and to
create additional attenuation areas (2nd and 3rd attenuation areas) as shown in Appendix A. The
Sue's have advised that they have no objection to the proposal subject to the embankment and
culvert details being confirmed prior to construction (refer letter in Appendix J), an embankment
being created if necessary to ensure that there is no potential for flooding of crop growing areas,
and HDC committing to ongoing maintenance. Council has agreed to these measures and
included them as part of the overall proposal.



154 Fairfield Road (Palmer): This property is the next downstream property and the proposal
involves upgrade of culverts and embankments along the upstream and downstream property
boundaries. The 4th attenuation area as shown in Appendix A is also located on this property.
The Palmer's have advised that they have no objection to the proposal subject to weeds being
removed and replaced with indigenous plantings; any damage during the works being remediated
by Council; notice being given as to the proposed works and alternative feed being provided by
the Council if paddocks are inaccessible while the works are constructed; access for construction
being via the adjoining property; erosion and protection measures being installed and maintained
on the embankment; and works only commencing during dry periods. The Council has agreed to
these arrangements which have been incorporated into the overall proposal. The Palmers have
confirmed their approval to the works in their email of 22 June 2019 (refer Appendix J).



Arapaepae Road (Paranui Properties, Vickers): This is the furthermost downstream property on
which works are to be undertaken. The embankment which will create the 4th attenuation area
is on the upstream property boundary, and a culvert upgrade near the downstream property
boundary is proposed. The landowners have advised that they have no objection to the proposed
attenuation works but have requested further details re the effect of the attenuation and the
overall proposal. This information has been provided in Council letters dated July 2017 and
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June 2019. The Vickers have also requested that the works on their property be undertaken by
their preferred contractor which Council has agreed to.


372 Arapaepae Road (Burnell). Mr Burnell has indicated that he has no objection to, and is in fact
supportive of the proposal, albeit being sceptical of the effectiveness of the ability of the
attenuation areas to mitigate the peak stormwater. Mr Burnell has requested a culvert upgrade
on his property which is also included in the overall proposal.

Consultation correspondence is included in Appendix J.

8.3

Landowners Downstream of North East Levin
District Council officers have met individually with the landowners on the Koputaroa Stream tributary
and Koputaroa Stream from February 2016, as detailed below:


February 2016: HDC invited farmers to a workshop at the Council Chambers to give a broad
overview of the work. One of the outcomes of the workshop was that HDC commissioned
hydraulic modelling of the stream and its tributary (report included in Appendix B).



April 2016 – July 2016: Individual site visits to meet with farmers and confirm their specific
concerns with the project.



December 2016 – February 2017: individual feedback sessions discussing HDC’s proposed
attenuation solution following the findings of the hydraulic modelling report.



March 2017: Attended Koputaroa scheme meeting and gave feedback to farmers.



April 2017: Ongoing ad hoc consultation with farmers as required. Correspondence is attached in
Appendix J.

Council officers noted that in general farmers were prepared to work with District Council. They were
however of the opinion that during heavy rain the Koputaroa was already at maximum capacity and
thus post development flows needed to match the pre‐developmental flows. If this was not possible,
their preference would be for new / bigger pumps at the Manawatu stopbanks at the end of Buckley
Road (ie, at the downstream end of the Koputaroa Stream immediately before it enters the Manawatu
River). Letters confirming the outcomes of various discussions with farmers are included in
Appendix J. The current proposal ensures that post development flows are no greater than the current
situation.
In May 2019, the applicant's consultants met with Regional Council staff to discuss the overall proposal
and provided details (including the draft of the basis of design report that is now included in
Appendix B) of the increased attenuation provided by Coley Pond. The Regional Council subsequently
provided additional information on the functioning of the Koputaroa Drainage Scheme which enabled
the assessment of effects on the Drainage Scheme and the downstream inundation to be assessed as
detailed in Section 6.5.

8.4

Iwi
The District Council has been in consultation with both Raukawa and Muaupoko iwi.
The Muaūpoko Tribal Authority Incorporated (MTA) acts as an umbrella group for Muaūpoko hapū
having been mandated for both Fisheries and Treaty Claims purposes.
A summary of the consultation is as follows:
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Raukawa


District Council officers have been in contact with members of Raukawa since April 2016 and met
with members at the Kereru marae in February 2017 and June 2017.



June 2017: District Council requested that Raukawa prepare a Cultural Impact Assessment (CIA)
to better understand how the proposed development will impact their iwi.



July 2017: District Council officers went on a site visit with members of Raukawa. The site visit
was for the team from Raukawa to get a better understanding of the project and to experience
the wairua of the land.



August 2018: Copies of the application as lodged and responses to requests for further
information were provided by HDC.

At the time of submittal, the CIA has not been completed. Once District Council receives the CIA, this
will be provided to the consent authority.
As stated above, Raukawa has advised that they are seeking a partnership approach with Council and
the Council is continuing to engage in these discussions. For this project, this will include completion
of the CIA, and development of baseline and cultural health monitoring programmes as well as cultural
monitors for any works.
Muaupoko


District Council officers have been in contact with MTA since December 2016 and met with
members of the MTA in January 2017 and in June 2017.



District Council requested that MTA prepare a Cultural Impact Assessment (CIA) to better
understand how the proposed development will impact their iwi.



October 2017: A District Council officer went on a site visit with a member from MTA. The site
visit was for the MTA delegate to get a better understanding of the project and what it entails.



October 2017: A draft CIA was completed and received from MTA as discussed in Section 6.6 and
provided in Appendix I.

At the time of submittal, a draft CIA has been completed, with MTA recommending consent be granted
subject to conditions. During 2018, changes in officers at HDC resulted in feedback to MTA not being
provided. In 2019, communication with MTA was reinitiated, and details of the updated attenuation
being able to be provided via Coley Pond was provided. In mid‐2019, MTA were advised that the
Council accepts the recommendations of the draft CIA and has requested that the CIA be updated (if
necessary) to reflect the updated proposal and finalised. Once District Council receives the final CIA,
this will be provided to the consent authority.

8.5

Other Agencies
Consultation with other agencies and groups has been as follows:


District Council officers have discussed the proposed works with Regional Council (Rivers) to
discuss the overall works, identify issues that will need to be addressed, and ensure a collaborative
approach can be adopted to implementing the mitigation measures. Horizons officers have been
invited to progress meetings with North East Levin residents. In April 2016, HDC officers met with
Horizons Councillors and Group Manager Rivers to discuss the project. HDC Officers met with HRC
officers to discuss progress in September 2016 and March 2017. In June 2016, HDC’s consultant,
Good Earth Matters, also met with the HRC consenting team to discuss the project. A further
meeting was held in May 2019 which provided details of the increased attenuation provided by
Coley Pond and provided a copy of the draft Basis of Design Report for information.
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June 2016: HDC officers met briefly with a representative from Forest and Bird to give a high‐level
overview of the project.



District Council has consulted with New Zealand Transport Agency (NZTA) to seek approval of the
proposed culvert upgrades at the State Highway 57 crossing. The NZTA has advised that (refer
correspondence in Appendix J):
“The Transport Agency have made an assessment of the proposed stormwater upgrades in terms
of any effects to network operations or planning matters on SH57 near Heatherlea East Road,
Levin. The Transport Agency is of the view that the proposed works will not have a more than
minor effects on the safety or efficiency of the State Highway.”

9

SECTION 104(1)(B) ASSESSMENT
Section 104(1)(B) of the Resource Management Act states that:
“(1)

When considering an application for a resource consent and any submissions received, the
consent authority must, subject to Part 2, have regard to ‐ …
(b)

any relevant provisions of:
(i)

a national environmental standard

(ii)

other regulations:

(iii)

a national policy statement:

(iv)

a New Zealand coastal policy statement:

(v)

a regional policy statement or proposed regional policy statement:

(vi)

a plan or proposed plan;”

Form 9 and Clause 2(1)(g) of the Fourth Schedule of the Resource Management Act require an
application for resource consent to include an assessment of the activity against the relevant
provisions of a document referred to in section 104(1)(b). The following provides this assessment.

9.1

National Environmental Standards
There are no National Environmental Standards which are relevant to the proposed activity.

9.2

Other Regulations
There are no other regulations which are relevant to the proposed activity.

9.3

National Policy Statements
The only relevant National Policy Statement (NPS) to the proposed activities is the NPS for Freshwater
Management 2014 (amended August 2017). The relevant provisions of the NPS are discussed below.

9.3.1

National Policy Statement for Freshwater Management 2014, updated 2017
Objective AA1 states:
“To consider and recognise Te Mana o te Wai in the management of fresh water.”
The supporting policy (Policy AA1) places obligations on Regional Councils to ensure Regional Policy
Statements and Regional Plans consider and recognise Te Mana o Te Wai. To the extent that existing
One Plan policies provide for Te Mana o Te Wai, these are discussed in section 9.5. As stated earlier,
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it is considered that the potential effect of the proposal on the mauri of the receiving watercourses is
less than minor, pending the outcomes of the CIA that has been commissioned from Raukawa.
Muaupoko iwi have provided their support to the project, noting that the stormwater discharge to the
Koputaroa Stream is preferable to discharging to Lake Horowhenua. Muaupoko support is subject to
a number of conditions included in any consent granted for the activities, and these conditions have
been agreed to by the District Council.
As stated above, Raukawa has advised that they are seeking a partnership approach with Council and
the Council is continuing to engage in these discussions. For this project, this will include completion
of the CIA, and development of baseline and cultural health monitoring programmes as well as cultural
monitors for any works.
It is therefore considered that the proposal considers and recognises Te Mana o Te Wai.
Objective A1 in the National Policy Statement for Freshwater Management states:
“To safeguard:
a)

the life‐supporting capacity, ecosystem processes and indigenous species including their
associated ecosystems, of fresh water; and

b)

the health of people and communities, as affected by contact with fresh water; in
sustainably managing the use and development of land, and of discharges of
contaminants.”

The proposed activities will not impact the safeguarding objective stated in the NPS. The life‐
supporting capacity of the Koputaroa Stream and its tributary will not be adversely affected by the
increase in stormwater discharge. Any potential increase in contaminants discharged to the waterway
will have a less than minor effect on the values of the Koputaroa Stream tributary and a negligible
impact on water quality of the stream, with the North‐East Levin development area being a small
contributor to the Koputaroa Stream catchment.
Objective A2 in the NPS is to maintain or improve the overall quality of freshwater within a freshwater
management unit. The proposed activities will not affect the overall quality of freshwater in the
region. Objective A3 requires the quality of water in a freshwater management unit to be improved
so it is suitable for primary contact more often. Objective A4 requires sustainable management of
freshwater quality, within limits, to enable communities to provide for their economic wellbeing.
Policies A1 to A7 provide guidance to the Regional Council on how to give effect to these objectives.
The activities discussed in this report do not impact on the Regional Council’s ability to do this.
Objective B1 of the NPS is to safeguard the life‐supporting capacity, ecosystem processes and
indigenous species including their associated ecosystems of fresh water, in sustainably managing the
taking, using, damming, or diverting of fresh water. The attenuation of stormwater within the
Koputaroa Stream tributary will not impact the efficient allocation and use of water, nor will it
adversely affect significant values of wetlands or outstanding freshwater bodies. Objectives B2 to B5
relate to water allocation and are not directly applicable to this application.
Objective C1 of the NPS is to improve the management of fresh water and development of land in
catchments. The residential development activities and associated stormwater discharges discussed
in this application do not adversely impact on freshwater management or will have a positive impact
on land development and therefore do not impact on the ability to achieve this objective.
Policies C1‐C2 discuss how the Regional Council must give effect to Objective C1.
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Objectives CA (National Objectives Framework), CB1 (Monitoring Plans) and CC1 (Accounting for
Freshwater takes and contaminants) are not relevant to the proposed activities. The policies
supporting these (CA1‐CA4, CB1, and CC1‐CC2) discuss how Regional Councils are to give effect to
these objectives and will not be impacted by the proposed activities.
Objective D1 discusses how to provide for and ensure the involvement of iwi and hapu in resource
management and make sure the values of tangata whenua are identified. Cultural Impact Assessment
have been sought from Raukawa and Muaupoko iwi. The proposed activities will not impact on this
objective.
Policy E1 relates to how Regional Councils implement the NPS. Nothing in this application affects the
Regional Council’s ability to give effect to this policy.
Overall, it is considered that granting of resource consent to discharge and dam (attenuate and treat)
stormwater and to undertake mitigation works, subject to this application is not inconsistent with the
National Policy Statement on Freshwater Management.

9.4

New Zealand Coastal Policy Statement
The site is not within the coastal area and therefore the New Zealand Coastal Policy Statement is not
relevant to the application.

9.5

Regional Policy Statement or Proposed Regional Policy Statement
The relevant Regional Policy Statement is Part 1 of the Manawatu ‐ Whanganui Regional Council’s One
Plan. There is no Proposed Regional Policy Statement.
The assessment in Table 9.1 is for those objectives and policies in the Regional Policy Statement that
are directly relevant to the proposed activity. It is noted that the Regional Policy Statement includes
several objectives and policies that relate to water quality and quantity, as well as to habitats and their
life supporting capacity.
As noted in Section 6 of this report, the proposed activity will not impact on the life supporting capacity
of the receiving water or its values. Overall, it is considered that the proposed activity is consistent
with, and provided for within, the objectives and policies of the Regional Policy Statement.
Table 9.1
Assessment Against Relevant Objectives and Policies of the Regional Policy Statement
Provision

Details

Assessment

Chapter 2 ‐ Te Ao Maori
Objective 2‐1

Have regard to the mauri of natural
and physical resources.
Kaitiakitanga must be given
particular regard.
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Policy 2‐1

Ensure hapu and iwi are involved in
resource management processing.

Policy 2‐3

Have regard to the mauri of water by
working with hapu and iwi to
implement Policy 2‐1 above.

The discharge of contaminants to water
is acknowledged as being a significant
resource management issue for the
Region's hapu and iwi.
The proposed activity will not adversely
impact on water quality and will
therefore not impact on the social,
economic or cultural well‐being of hapu
and iwi.
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Provision

Details

Assessment

Policy 2‐4

Recognise resource management
issues of significance to the Region's
hapu and iwi, in the context of
Tikanga Maori.

Muaupoko have provided a cultural
impact assessment which has found that
the application can be supported,
subject to conditions being included on
any consent issued for the activities. The
conditions include a process for
accidental discovery of archaeological
sites and koiwi, as well as conditions on
establishing a Cultural Health Index
Monitoring protocol. The District Council
accepts the conditions proposed by
Muaupoko.
Raukawa has advised that they are
seeking to have a partnership‐based
involvement and to be directly involved
with baseline and cultural health
monitoring. This approach is supported
by the Council.
The activity therefore achieves this
objective and is consistent with these
policies.

Chapter 3 ‐ Infrastructure, Energy, Waste, Hazardous Substances and Contaminated Land
Objective 3‐1

Recognise and prove for the
establishment, operation,
maintenance and upgrading of
infrastructure.

The stormwater infrastructure upgrade
provides benefits to Levin and the wider
region, by reducing historical flooding,
facilitating the development of new
housing, and by avoiding further
environmental impacts on other local
waterways, including Lake Horowhenua.
The activity therefore achieves this
objective.

Objective 3‐3

Provides for the strategic integration
of infrastructure with land use.

A structure plan for the North‐East
Residential Development Area has been
included in the Horowhenua District
Plan. The structure plan allows for the
adequate and timely supply of
residential land for development and
associated infrastructure.
The activity therefore achieves this
objective.
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Provision

Details

Assessment

Objective 3‐5

Minimise the quantity of waste
generated in the Region and ensure
it is disposed of appropriately.

The Horowhenua District Council has
developed a number of policies to
encourage residents to minimise
generation of stormwater contaminants,
and to avoid inappropriate discharges to
its stormwater system, including the
Subdivision and Development Principles
and Requirements 2014, and the Trade
Waste Bylaw 2015.
The activity therefore achieves this
objective.

Policy 3‐1

Recognise the benefits of public or
community drainage systems,
including stormwater systems.

Levin's public drainage systems,
including its stormwater systems, are
recognised as being physical resources
of regional importance.
The activity is therefore consistent with
this policy.

Policy 3‐2

Ensure that adverse effects on
infrastructure of regional importance
from other activities are avoided as
far as reasonably practicable.

There are no known activities which
would adversely affect the operation,
maintenance or upgrading of the
existing public drainage system. The
activity is therefore consistent with this
policy.

Policy 3‐3

Any adverse effects of the
establishment, operation,
maintenance and upgrading of
infrastructure on the environment
are managed appropriately.

The increase in stormwater discharge to
the Koputaroa Stream and tributary will
have a less than minor effect on water
quality and flooding. The activity is
therefore consistent with this policy.

Policy 3‐4

Territorial authorities must
proactively develop and implement
appropriate land use strategies to
manage urban growth and align
infrastructure asset management
planning with those strategies.

A structure plan for the North East
Development Area has been included in
the Horowhenua District Plan. The
structure plan allows for the adequate
and timely supply of residential land for
development and associated
infrastructure.
The activity is therefore consistent with
this policy.

Policy 3‐13

Regulation of hazardous substances.

The proposed stormwater discharge will
not contain or result in the production
of environmentally persistent hazardous
chemicals or hazardous chemicals that
will bioaccumulate to a level that has
acute or chronic toxic effects on humans
or other non‐target species.
The activity is therefore consistent with
this policy.
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Provision

Details

Assessment

Potential causes of accelerated
erosion are regulated and increased
sedimentation in water bodies cause
by land disturbance should be
avoided, remedied or mitigated.

The Horowhenua District Council will
manage the effects of earthworks by
ensuring sediment loads entering water
bodies as a result are reduced to the
extent required to be consistent with
the water management objectives and
policies for water quality set out in
Chapter 5 of the One Plan.

Chapter 4 ‐ Land
Objective 4‐2

The activity achieves this objective.
Policy 4‐2

This policy sets out the way in which
the Regional Council will regulate
land use activities.

The Horowhenua District Council's
Subdivision and Development Principles
and Requirements 2014 includes a
number of development requirements
for earthworks including a directive that
earthworks be undertaken in
accordance with the Erosion and
Sediment Control Guidelines for the
Wellington Region and Small Earthworks
– Erosion and Sediment Control for
Small Sites. Where appropriate, an
Erosion and Sediment Control Plan is
required, as is an Earthworks
Management Plan.
The activity is therefore consistent with
this policy.

Chapter 5 ‐ Water
Objective 5‐1

Surface water bodies and their beds
are managed in a manner which
safeguards their life supporting
capacity and recognises and provides
for the Values in Schedule B1.

The proposed activity will not affect life
supporting capacity of the stream,
natural character, or the relevant values.
The discharge of water and the land
disturbance works associated with the
upgrade of the stormwater system, as
well as the construction works
associated with the North East Levin
development area will not result in
accelerated erosion, or sedimentation in
the Koputaroa Stream and tributary.
The additional stormwater discharge will
not have any effect on the Perawitis
Wetland.
The activity achieves this objective.

Objective 5‐2

Surface water quality is to be
maintained or enhanced to support
the Values in Schedule B.

An ecological assessment has identified
that the proposal will not adversely
affect the maintenance of values in
Schedule B.
The activity achieves this objective.
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Provision

Details

Assessment

Objective 5‐4

The beds of rivers will be managed in
a manner which sustains their life
supporting capacity, provides for the
instream morphological components
of natural character, recognises and
provides for the Schedule B Values,
and provides for infrastructure and
flood mitigation purposes.

Proposed mitigation works along the
Koputaroa Stream and tributary will
ensure any potential flooding risk to
surrounding land from an increase in
stormwater discharge is mitigated. The
works will be carried out in a manner
which avoids unnecessary bed
disturbance with no significant
alteration of the bed or habitat. Fish
salvage operations are proposed at any
time that earthworks are to be
undertaken (ie for the Coley Pond and
embankment construction)
The activity therefore achieves this
objective.

The rivers and lakes and their beds
must be managed in a manner which
safeguards their life supporting
capacity and recognises and provides
for the Schedule B Values.

The proposed activity safeguards the life
supporting capacity of the Koputaroa
Stream and tributary and recognises and
provides for Schedule B Values.

Policy 5‐2

The water quality targets in Schedule
E, relating to the Schedule B Values
are to be met.

Policy 5‐5

Manages water quality in areas
where the existing water quality is
unknown.

Policy 5‐7

The management of land use
activities affecting surface water
must give effect to the strategy for
surface water quality set out in
Policies 5‐2, 5‐3, 5‐5 and 5‐5.

Schedule E targets will generally be met
following reasonable mixing. The water
quality and ecological assessment has
identified some parameters where
exceedances of the Schedule E Target
may occur in the tributary, however, the
assessment concluded that this will not
adversely affect the Schedule B values.
The activity is therefore consistent with
these policies.

Policy 5‐9

The management of point source
discharges into surface water must
have regard to the strategies for
surface water quality management.

Policy 5‐1

The activity is therefore consistent with
this policy.

As previously discussed in Section 6 of
this report, the increase in stormwater
discharge to the Koputaroa Stream and
its tributary will not adversely affect the
Schedule B Values. The Horowhenua
District Council has a number of policies
in place to manage stormwater quality
and avoid adverse impacts on the
receiving environment.
The activity is therefore consistent with
this policy.

Policy 5‐22
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Activities in, on, under or over beds
of rivers must be managed
appropriately.

The proposed activities meet all the
relevant criteria of this policy.
The activity is therefore consistent with
this policy.
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Details

Assessment

Policy 5‐23

Infrastructure activities in sites with
a Schedule B Value of Sites of
Significance ‐ Aquatic must be
managed so that adverse effects are
avoided, remedied or mitigated.

The Perawitis wetland is located
adjacent to the Koputaroa Stream
approximately 10 km downstream of the
discharge point. The wetland provides
habitat for the Brown mudfish species.
The Manawatu ‐ Whanganui Regional
Council has confirmed that the
stormwater discharge to the Koputaroa
tributary will not enter the Perawitis
wetland.
The activity is therefore consistent with
this policy.

Policy 5‐24

Policy 5‐25

Policy 5‐26

Activities in rivers and their beds
with a Schedule B Value of Flood
Control and Drainage must be
managed in a manner which enables
the existing degree of flood hazard
and erosion protection to be
maintained or enhanced.

The additional stormwater discharge to
the Koputaroa Stream and tributary will
not increase the flooding or erosion risk
beyond the planned mitigation works
and attenuation areas.

Activities in rivers and their beds
with other Schedule B Values must
avoid, remedy or mitigate significant
adverse effects on the instream
morphological components of
natural character and Schedule B
Values

The proposed activities will not result in
significant adverse effects on the natural
character or Schedule B values of the
Koputaroa Stream or its tributary.

Essential and beneficial activities.

The proposed works include the
upgrading of existing essential
infrastructure to the region, and
therefore must generally be allowed.

The activity is therefore consistent with
this policy.

The activity is therefore consistent with
this policy.

The activity is therefore consistent with
this policy.
Chapter 9 ‐ Natural Hazards
Objective 9‐1

The adverse effects of natural hazard
events on people, property,
infrastructure and the wellbeing of
communities are avoided or
mitigated.

The purpose of the mitigation works is
to avoid or remedy existing flooding
risks to residential properties in Levin, as
well as those rural properties adjacent
to the Koputaroa Stream and tributary.
The activity achieves this objective.
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Assessment

Policy 9‐1

This policy sets out the
responsibilities for natural hazard
management in the region.

The Horowhenua District Council is
responsible for controlling the use of
land to avoid or mitigate natural
hazards, including flooding. The
proposed activities include mitigation
works to the Koputaroa Stream and
tributary to avoid an increased flooding
risk from the additional stormwater
discharge.
The activity is therefore consistent with
this policy.

Policy 9‐2

New structures, activities or any
increase in the scale of any existing
structure or activity must not be
allowed within recognised floodways
unless they have been appropriately
designed to avoid a
1 in 200‐year flood.

The proposed increase in stormwater
discharge to the Koputaroa Stream and
tributary will not increase the flood risk
to adjoining properties due to the
planned flood mitigation works. The
stream and its tributary are not
recognised floodways under this policy.
The activity is therefore consistent with
this policy.

Policy 9‐5

The Regional Council and Territorial
Authorities must take a
precautionary approach when
assessing the effects of climate
change on the scale and frequency of
natural hazards with regard to
decisions on stormwater discharges,
activities adjacent to rivers and flood
mitigation activities.

The Horowhenua District Council has
taken into account the effects of climate
change when designing the upgraded
stormwater system, providing for an
increase in rainfall into the system
affecting the design of flood mitigation
measures.
The activity is therefore consistent with
this policy.

In summary, the proposed activity is considered to be consistent with the relevant policies and
objectives of the Regional Policy Statement.

9.5.1

Regional Plan
The relevant Regional Plan is Part II of the One Plan and there is no Proposed Regional Plan. The
relevant rules have been detailed earlier in this report. The following discusses the relevant objectives
and policies of the Regional Plan.
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Table 9.2
Assessment Against Relevant Objectives and Policies of the Regional Plan
Provision

Details

Assessment

Chapter 12 ‐ General Objective and Policies
Objective 12‐1

Policy 12‐5

The provisions of the RMA dealing
with the duration of resource
consents, review of consent
conditions, and enforcement
procedures must be implemented in
a manner that provides the
maximum reasonable certainty to
resource users, affected parties and
submitters.

The ability to discharge stormwater to
the Koputaroa Stream for a period of 35
years provides certainty to the
Horowhenua District Council moving
forward with its planned development
of the North‐East Levin Residential
Development Area.

This policy states that Regional
Council must generally grant
resource consents for the term
sought by the applicant unless
reasons are identified during the
consent process that make this
inappropriate.

There are no reasons why the full period
of 35 years sought by the applicant
should not be granted. The activity is a
stormwater infrastructure project which
meets one of the criteria for extending
the common catchment expiry date
beyond 10 years for this water
management sub‐zone.

The activity achieves this objective.

The activity is consistent with this policy.
Policy 12‐7

Activities covering multiple sites may
be combined under umbrella
consents.

It is anticipated that consent conditions,
durations and review provisions will
enable an integrated approach to be
taken for managing environmental
effects from the activity as a whole.
However, there may be circumstances
where specific conditions are required
to address site‐specific circumstances
and effects.
The activity is consistent with this policy.

Chapter 13 ‐ Land Use Activities and Indigenous Biological Diversity
Objective 13‐1

Land disturbance activities are
regulated in a manner to ensure
increased sedimentation in water
bodies as a result of human activity is
avoided as far as reasonably
practicable, or otherwise mitigated.

The Horowhenua District Council's
Subdivision and Development Principles
and Requirements 2014 includes a
number of development requirements
for earthworks including a directive that
earthworks be undertaken in
accordance with the Erosion and
Sediment Control Guidelines for the
Wellington Region and Small Earthworks
– Erosion and Sediment Control for
Small Sites. Where appropriate, an
Erosion and Sediment Control Plan is
required, as is an Earthworks
Management Plan.
The activity achieves this objective.
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Provision

Details

Assessment

Policy 13‐2

Consent conditions are to be
included to manage any adverse
effects of land disturbance

It is anticipated that a number of
conditions will be included on any
consent granted to manage the effects
of land disturbance, including the
requirement for an Erosion and
Sediment Control Plan.
The activity is consistent with this policy.

Chapter 14 ‐ Discharges to Land and Water
Objective 14‐1

Management of discharges to land
and water and land uses affecting
groundwater and surface water
quality.

The discharge activity safeguards the life
supporting capacity of water and
recognises and provides for the Values
and management objectives in
Schedule B.
The activity also meets the objectives
and policies of One Plan Chapter 5 as
they relate to surface water quality.
The activity achieves this objective.

Policy 14‐1

Policy 14‐3

Discharges of contaminants to water
must have regard to One Plan
Chapters 2, 3, 5, 6, 9 and 12 where
relevant. They must adopt best
practice to prevent or minimise
adverse effects. Discharge of
persistent contaminants should be
avoided.

See discussion on One Plan Chapter 5 in
Table 9.1 above.

Industry standards generally
represent current best practice and
should be examined and considered
by the Regional Council when
assessing the avoidance, remedy or
mitigation of adverse effects.

The Horowhenua District Council must
take into account relevant legislation
and documents which help to inform
best practice for public stormwater
services. These include:

The activity is consistent with this policy.



HDC Subdivision and Development
Principles and Requirements 2014



NZS4404:2010 Land Development
and Subdivision Infrastructure



Council's Long‐Term Plan



Stormwater Asset Management
Plan



National Policy Statement on
Freshwater Management



Land Drainage Act



Soil Conservation and Rivers Control
Act

The activity is consistent with this policy.
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Details
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Policy 14‐4

This policy requires consent
applicants to consider options for
discharges to surface water and land.

The Horowhenua District Council
considered a number of alternative
options for stormwater discharge,
attenuation and treatment. This
proposal is the District Council's
preferred option, for reasons outlined in
section 2.4.
The activity is consistent with this policy.

Policy 14‐8

Point source discharges to water
must be monitored by consent
holders and monitoring information
provided to the Regional Council.

It is anticipated that a number of
conditions will be included on any
consent granted to monitor the effects
of stormwater discharge to the
Koputaroa Stream and tributary.
The activity is consistent with this policy.

Policy 14‐9

This policy sets out the consent
decision making requirements from
the National Policy Statement for
Freshwater Management.

The discharge of stormwater will not
have an adverse effect on the life‐
supporting capacity of the
Koputaroa Stream and tributary and
their ecosystems.
The activity is therefore consistent with
this policy.

Chapter 16 ‐ Takes, Uses and Diversions of Water, and Bores
Objective 16‐1

Takes, uses and diversions of water
must be regulated in a manner that
provides for Schedule B Values and
for the objectives and policies of
Chapter 5.

The attenuation of stormwater will not
have an adverse effect on the
Schedule B Values of the Koputaroa
Stream and tributary and their
ecosystems.
The activity achieves this objective.

Policy 16‐3

This policy sets out the consent
decision making requirements for
the diversion of water, including
diversions associated with drainage.

When making decisions the Regional
Council must manage effects on the
natural character of water bodies and
seek to avoid any adverse effects on
other lawful activity including surface
and ground water takes. As well as
having regards to the objectives and
policies of Chapters 2, 3, 5, 9 and 12.
The proposed mitigation works will not
adversely affect the natural character of
the Koputaroa Stream and its tributary,
nor will it impact on any other lawful
water users. The objectives and policies
listed have been discussed in Table 9.2
above and Table 9.1.
The activity is therefore consistent with
this policy.
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Provision

Details

Assessment

Chapter 17 ‐ Activities in Artificial Watercourses, Beds of Rivers and Lakes, and Damming
Objective 17‐1

Policy 17‐1

Structures and activities in the beds
of rivers are to be regulated in a
manner that safeguards the life
supporting capacity of the river and
provides for the values and
management objectives in
Schedule B.

The proposed mitigation works will not
have an adverse effect on the
Schedule B Values of the
Koputaroa Stream and tributary and
their ecosystems.

Sets out the consent decision‐making
requirements for activities in, on,
under or over beds of rivers.

As previously mentioned above, the
Horowhenua District Council is required
to operate the public stormwater
network in accordance with a range of
legislation and documents with the aim
of achieving best practice.

The activity achieves this objective.

The activity is therefore consistent with
this policy.
In summary, the proposed activity is considered to be consistent with the relevant policies and
objectives of the Regional Plan.

9.6

District Plan
The proposed activities are within the Horowhenua District and therefore the relevant District Plan is
the Horowhenua District Plan. There is no Proposed District Plan.
The District Plan contains objectives and policies relating to the preservation of the rural environment,
primary production capabilities as well as the natural character of water surfaces and their margins.
The proposed activity achieves the objectives and is consistent with the policies of the District Plan.
The proposed works are necessary to enable development of land zoned for residential use within the
District Plan.

10

PART 2 RMA ASSESSMENT
Form 9 and Clause 2(1)(f) of the Fourth Schedule of the Resource Management Act require an
application for resource consent to include an assessment of the activity against the matters set out
in Part 2 of the Resource Management Act. The following provides this assessment.
The purpose of the Act at Section 5 is “to promote the sustainable management of natural and physical
resources”. This proposal will see the use of natural and physical resources in a way that will allow for
people and local communities to provide for their social, economic and cultural wellbeing and for their
health and safety by providing the required infrastructure for planned development.
The life supporting capacity of air, water, soil or ecosystems will continue to be safeguarded and
potential adverse effects on the environment will be mitigated or avoided.
Section 6 sets out matters of national importance that decision makers must recognise and provide
for. The natural character of the Koputaroa Stream and tributary will be maintained. The discharge
activity will not alter public access to the Koputaroa Stream or its tributary. While there are no known
sites of significance to Maori recorded at the discharge point or along the Koputaroa Stream tributary
that may be affected by the proposal, the wider area is known to have been occupied by Muaupoko
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iwi and Raukawa and therefore it is possible that land disturbance activities my unearth archaeological
sites, waahi tapu, or koiwi. Muaupoko has recommended conditions which will ensure that any such
sites identified are managed appropriately with tikanga, and Council has accepted these
recommendations. Council is also engaging with both iwi groups on stormwater issues in general and
will ensure that any necessary tikanga and practices are followed as necessary in relation to bed
disturbance and works in the watercourse. This will also involve consultation with iwi and hapu on
planting plans for the wetland and riparian areas for Coley Pond.
Section 7 sets out other matters that decision makers shall have particular regard to. The increase in
discharge of stormwater to the Koputaroa Stream tributary will have a less than minor effect on the
amenity values and the intrinsic values of the ecosystem. Any adverse effects on water quality will be
less than minor, taking into account the effect of reasonable mixing. The applicant has selected an
option with natural, low energy mitigation (attenuation) compared to other options which were high
energy requiring pumping. Any potential increase in flooding risk will be avoided by proposed
mitigation works. Any impact on water quality during the construction process will be managed by
way of best practice methods and erosion and sediment control measures. The upgrade of the existing
stormwater infrastructure is necessary to accommodate the effects of climate change.
Section 8 of the RMA requires decision makers to take into account the principles of the Treaty of
Waitangi. There are no sites of significance to Maori recorded which may be affected by the proposed
activity. Notwithstanding this, the applicant acknowledges water quality and mauri is a significant
issue of concern to iwi and hapu, and is continuing with consultation with iwi, and has commissioned
Cultural Impact Assessments from Raukawa and Muaupoko, with the latter recommending the
consent be granted subject to consent conditions, which have been accepted by the applicant.

10.1

Overall Assessment
Overall, it is considered that the discharge of stormwater to, and attenuation of stormwater within,
the Koputaroa Stream tributary, the increase in stormwater discharge arising from change of land use,
and the associated mitigation works will not cause any significant adverse effects on the environment
and that the proposal is consistent with the objectives and policies of the One Plan. The proposal is
also consistent with the principles of the RMA 1991 and it is considered that the purpose of the Act
will be promoted through the grant of consent.
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INTRODUCTION
Horowhenua District Council identified the North‐East area of Levin for residential development in
2008, specifically areas bounded by Kennedy Drive, Roslyn Road and 200 m east of Fairfield Road.
Subsequently, the area was zoned as residential and a Development Structure Plan was included in
the 2015 Horowhenua District Plan. Due to the change of land use, the peak flows and volume of
stormwater discharge to the tributary of the Koputaroa Stream are expected to increase as
development occurs. The extent of the development area that will result in increased stormwater
discharge is shown by the shaded area in Figure 1.1.

Figure 1.1
North‐East Levin Development Area
To address the issues that may arise due to the increase in stormwater discharge into the tributary of
Koputaroa Stream, Council is proposing mitigation measures within the tributary to provide sufficient
attenuation for the full residential development. In particular, Council has designed an attenuation
area with a volume of approximately 9,000 ‐ 10,000 m3 to be constructed at 124 Fairfield Road. This
design volume is considered to be sufficient to ensure that the peak runoff to the Koputaroa Stream
after development shall not exceed that of prior to development.
This document has been prepared to support the resource consent application for the proposed
mitigation measures and documents the proposed design by Horowhenua District Council, particularly
the stormwater attenuation areas. Additionally, the hydrological modelling undertaken by
Barnett & MacMurray Ltd to determine flood flow estimates to the Koputaroa Stream is described and
used to determine the efficiency of the design for providing attenuation for full development,
including that peak runoff to the Koputaroa Stream after development will be no greater than the
peak runoff prior to development.
The review process is summarised in Figure 1.2 below.
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Figure 1.2
Review Process
The design document has been set out as follows:
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Section 2 Background



Section 3 Details of Proposed Works



Section 4 Conclusions

BACKGROUND
As discussed in Section 1, the identified area in North‐East Levin has been zoned for residential
development. The development of this land will result in increased stormwater discharge to be fed
into the tributary of the Koputaroa Stream.
The topography, geology and limited stormwater infrastructure in the development area would make
the area potentially prone to flooding, without additional stormwater infrastructure and management
by Council. To appropriately allow for the planned development in this area, Council is installing new
stormwater infrastructure in the development area which will result in an increase, during storm
events, of peak flows and volume discharged to the tributary of the Koputaroa Stream.
In order to ensure that this increased stormwater discharge does not have adverse effects on the life
supporting capacity of the Koputaroa Stream and on downstream properties, Council is proposing a
suite of mitigation measures to control flows within the tributary downstream of the culvert pipe
exiting at the intersection of Fairfield and Roslyn Roads.
The overall proposal can be considered as comprising three areas of works/ activities as follows:


Infrastructure Works and Development within the North‐East Development Area
This involves installation, maintenance and use of publicly owned (Council) stormwater
infrastructure within the development area. This work was undertaken by Council in accordance
with Council’s Subdivision and Development Principles and Requirements and did not require
consent from Regional Council. The key infrastructure works are:
‐

Upgrading of existing undersized Kennedy Park and Okarito Avenue pump stations.

‐

New rising main from Kennedy Park pump station to Fairfield Road.

In addition to the Council stormwater infrastructure proposals, residential development will also
occur within the development area. The pace of development will be dependent on growth rates,
developer timelines and demand for residential sections. This development will be managed via
the Council’s District Plan and, via reference in the District Plan, the Council’s Subdivision and
Development Principles and Requirements. Those documents encourage adoption of Low Impact
Design for stormwater and require properties to manage stormwater from roofs and hardstand
areas on site (eg via soak pits).
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Increased Stormwater Discharge to a Tributary of the Koputaroa Stream
As a result of the change of land use from predominantly rural to predominantly residential, and
the above infrastructure conveying stormwater to the discharge to the tributary, there will be an
increase in peak flows and volume of stormwater discharged, as well as a likely change in the
quality of stormwater discharged. The resource consent application has been lodged to seek an
authorisation for the increased stormwater discharge. It is noted that the timeframe between the
current situation and when the North‐East area will be fully developed depends on a number of
factors and it may be several years until the full extent of development is realised.



Mitigation Measures to Address Potential Effects within the Tributary
The land area re‐zoned for residential development is approximately 50% of the total catchment
area for the tributary of the Koputaroa Stream and therefore any effects of the increase in the
stormwater discharge will be most prevalent within the tributary itself, prior to the tributary
meeting the Koputaroa Stream. Council is proposing mitigation measures within the tributary to
address any potential flooding, scour and erosion effects. Principally these mitigation measures
consist of attenuation areas and upsizing existing undersized culverts within private property.
These mitigation measures are discussed further in Section 3 below.

Council Infrastructure Upstream of Discharge Point
Design drawings showing works undertaken to upgrade the infrastructure upstream of the stormwater
system discharge point at the intersection of Fairfield Road and Roslyn Road, Levin are contained in
Appendix A. This work was undertaken to address existing flooding issues as well as provide capacity
for increased stormwater due to the future/upcoming change in land use.
Stormwater pipework beneath Fairfield Road was previously 375 mm diameter, flowing in a
North‐Easterly direction from the intersection of Kennedy Drive and Fairfield Road, towards an existing
discharge to the Koputaroa Stream tributary via a 375 mm diameter culvert at the intersection of
Fairfield and Roslyn Roads.
Pipework has increased in diameter from being 375 mm diameter for the entire length of
Fairfield Road to the culvert outlet to now be 450 mm diameter for the first 65 m from Kennedy Drive,
then increasing to 900 mm diameter to a point 435 m from the Kennedy Drive intersection (manhole).
The pipe then increases further in diameter to 1,000 mm diameter to a point 690 m from the
Kennedy Drive intersection. The final section of pipe to the culvert outlet has been increased from
375 mm diameter to a 1300 mm diameter culvert.
The existing 375 mm diameter stormwater pipe along Fairfield Road was undersized, and run‐off water
entered the tributary as a result of overland flow across Roslyn Rd. The peak discharge from the
375 mm diameter pipe was estimated at 200 L/s. The peak discharge capacity from the 1300 mm pipe
is calculated to be approximately 3,800 L/s, which will reduce occurrences of overland flow across
Roslyn Road.
The calculation of 3,800 L/s for the 1300 mm pipe is the pipe capacity and independent of any
consideration of rainfall events or contributing catchments.
Contributing Catchments
The Koputaroa Stream Catchment Area is shown in Appendix B. This shows the relative areas of
catchments feeding into the Koputaroa Stream, totalling approximately 6,000 ha (60 km2). The
catchment areas feeding into the tributary of the Koputaroa Stream at the culvert discharge point at
the intersection of Fairfield and Roslyn Roads are identified as #1 and #2, being 83 ha and 48 ha
respectively. These areas total 131 ha, representing approximately 2.2% of the total catchment area
of 5,944 ha (59.44 km2) for the Koputaroa Stream.
Furthermore, shown in Figure 1.1 above, the area of land which has been re‐zoned from rural to
rural‐residential/ residential, that will be subject to land use change, and that will drain into the
stormwater system discharging from the culvert at the intersection of Fairfield and Roslyn Roads, is
approximately 62 hectares of the 83 ha Catchment Area #1. This represents approximately 75% of
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Catchment Area #1, shown in Koputaroa Catchment drawing in Appendix B. With respect to the total
catchment area to discharge from the culvert, the area of 62 ha which is subject to land use change is
approximately 50% of the total catchment of 131 ha of Areas #1 and #2.
The total catchment area of the Koputaroa Stream tributary, being Areas #1 and #2 shown in
Appendix B, is approximately defined by the boundary of Kennedy Drive along the South‐West side,
extending to Cambridge Street, then North‐Easterly to the corner of Newport Street and Cardiff Street.
The catchment boundary extends from there across rural pastoral land to approximately
101 Roslyn Road. Rural pastoral land to the Northern side of this boundary drains toward the
North‐West, away from the catchment area, as shown in Figure 1.1. The catchment boundary follows
Roslyn Road to the intersection with Fairfield Road, then extends approximately South‐South‐West to
intersect the Northern boundary of property at 85 Arapaepae Road/ SH 57. The catchment boundary
follows this property boundary to Arapaepae Road, then follows the road to the Northern boundary
of property at 50 Arapaepae Road, encompasses this property, then extends across Arapaepae Road
generally in a North‐Westerly direction to the Southern‐corner, back boundary of 58 Easton Way, then
extends to the intersection of Easton Way and Matipo Street, then follows Easton Way to
Fairfield Road, following Fairfield Road to the intersection with Kennedy Drive.
Consideration of the 62 ha of land area that is subject to change in land use with respect to the overall
catchment area of the Koputaroa Stream of approximately 6,000 ha shows that the area of land
subject to change from rural to residential is only 1% of the overall catchment. As such, the impact of
increased stormwater discharge from residential development in the North‐East of Levin is likely to
have little or no effect on the Koputaroa Stream.
However, with respect to the tributary itself, the land area that is subject to change in land use is
approximately 50% of the catchment area that feeds into the culvert pipe, which discharges at the
intersection of Fairfield and Roslyn Roads into the Koputaroa Stream tributary.
As such, the impact of increased stormwater discharge volume from the residential development of
re‐zoned land area will impact predominantly upon the tributary. To this extent Council have designed
mitigation measures within the tributary to provide sufficient attenuation for the full residential
development, as outlined in Section 1.
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DETAILS OF PROPOSED WORKS
To attenuate increased stormwater discharge and mitigate any adverse effects of this impact to the
Koputaroa Stream tributary, Council have purchased the property at 124 Fairfield Road, and designed
the attenuation pond shown below in Figure 3.1. This drawing is also attached in Appendix C.
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Figure 3.1
Coley Pond Design, Stormwater Attenuation at 124 Fairfield Road Property
This attenuation pond will directly receive the stormwater system discharge from the upgraded
1,300 mm diameter culvert pipe at the intersection of Fairfield and Roslyn Roads. The retention
volume of this pond is approximately 9,000 ‐ 10,000 m3.

3.1

Increased Stormwater Discharge to a Tributary of the Koputaroa Stream
Primary System Flow Estimates Based on Rational Method
Horowhenua District Council’s Design Engineer has undertaken design calculations of discharge to the
Koputaroa Stream tributary, determining pre‐development and post‐development flow levels for the
Fairfield Road stormwater pipeline. These design calculations were independently checked by
Good Earth Matters Consulting.
The methodology employed by HDC's Design Engineer was to calculate the various sub‐catchments
and use the Rational Method and 1:10 rainfall to calculate the run off. Good Earth Matters findings
were that the calculations were carried out appropriately and consistently with recognised methods.
The formulae used to calculate the time of overland flow and time of concentration were applied
correctly, and the values were rounded up to provide conservative figures.
The increase in stormwater discharge flow rate (Q, L/s), exiting the culvert at the intersection of
Fairfield and Roslyn Roads and entering the tributary is determined by the difference between the
calculated flow rate in the Fairfield Pipeline before residential development of the area of North‐East
Levin and the flow rate calculated following full residential development of this re‐zoned land area,
with allowance for climate change effects.
Stormwater flow rates for 2 hour, 1 hour and 30 minute rain events were calculated. Time of
concentration (Tc) of the catchment produces the greatest flow rate for the 1 hour rain event
calculation, both pre‐ and post‐development, as shown below in Table 3.1.
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Table 3.1
Flows in Fairfield Road Pipeline
(10 Year Event, Rational Method)
Rain Event Flow Rate

Pre‐development

Post‐development (Full)

Q (2 hours)

1,008 L/s

1,830 L/s

Q (1 hour)

1,245 L/s

1,904 L/s

Q (30 min)

1,199 L/s

1,444 L/s

As stated in Table 3.1, the greatest flow calculation for pre‐development flow rate of the Fairfield Road
stormwater pipeline in 1,245 L/s, as opposed to the stormwater flow rate of 1,904 L/s following the
residential land area being fully developed. At the peak flow rate, the stormwater discharge from the
Fairfield Road pipeline into the Koputaroa Stream tributary would be 659 L/s greater once the
re‐zoned land has been full developed, than the estimated existing discharge flow rate, for a 1 hour
rain event.
However, for the 2 hour rain event, this difference between fully developed and pre‐development
stormwater flow rate calculations is greater, at 822 L/s. While this flow rate is a peak flow value, a
simple, conservative analysis of the potential volume impact of this additional stormwater flow would
be to determine the volume increase in stormwater were this increase to be applied solidly, for the
full 2 hour rain event. This calculation would conservatively estimate an increase of 822 L/s for
7,200 seconds (2 hours), being an increase of 5,918 m3 of stormwater discharged into the tributary.
In order that the stormwater discharge impact of residential development to the tributary is mitigated,
the additional volume of water discharged from the Fairfield Road pipeline is to be attenuated by the
designed "Coley Pond", as shown in Figure 3.1 and found in Appendix C.
The following sections will discuss how the volume attenuation of stormwater discharged from the
North‐East Levin residential area will ensure that the peak flow rate of water to the downstream
tributary will not exceed the pre‐development peak flow rate.

3.2

Mitigation Measures to Address Potential Effects within the Tributary
Proposed Attenuation Ponds
Horowhenua District Council had originally proposed an alternative suite of mitigation measures for
the Koputaroa Stream tributary to mitigate the effects of increased stormwater runoff due to
residential development. However, with Council's purchase of property at 124 Fairfield Road, the
attenuation pond improvement as shown in Figure 3.1, and Appendix C, has been designed to
maximise the attenuation volume on this property site.
The mitigation measures designed by Council now provide for a volume of 9,000 ‐ 10,000 m3 on the
property of 124 Fairfield Road, which shall be referred to as the 1st Attenuation Area, Pond 1 or
"Coley Pond". The design of this attenuation pond has been updated to provide sufficient attenuation
volume for the full residential development of the re‐zoned land area in North‐East Levin, in order to
manage the effects of increased stormwater discharge, ensuring that the flow rate within the tributary
following residential development shall not exceed that of prior to development.
The proposed design of Coley Pond employs an embankment of maximum height of 3.0 m, from the
Primary Attenuation Area at Level 31.0 m to the Stream Crossing/ Embankment Area at Level 34.0 m.
The design has been checked against the Horizons Dam Guidance 'Update on amendments to the
Building (Dam Safety) Regulations 2008', dated 27 March 2014. With respect to these regulations, the
embankment of 3.0 m height is not considered a Classifiable nor Referable Dam.
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The earlier proposal designed by Council included additional attenuation ponds, with embankments
built that provided improvements to access for landowners. These additional attenuation areas,
referred to as Pond 2, Pond 3 and Pond 4, plus embankments, will be built by Council as landowners
had already agreed to these improvements as part of Council's original proposal. It is considered that
consent conditions do not need to require Ponds 2, 3 and 4 to be built prior to the re‐zoned land area
in North‐East Levin being developed.
The complete suite of mitigation measures designed for the tributary are to be positioned between
the culvert at the intersection of Fairfield Road and Roslyn Road, being the exit of the Fairfield Road
stormwater pipeline, which discharges into the tributary, and the downstream boundary of
154 Fairfield Road. A drawing indicating the ponds and embankments can be found in Appendix D.
Inputs to Attenuation Ponds
The Pond 1 attenuation area will receive stormwater directly from the culvert discharge as described
above. The water discharged from the stormwater pipe system will also include any pumped
groundwater from the Okarito Avenue Stormwater Pump Station.
Prior to early March 2018, the Okarito pump station was pumping up to 20m3/ day even on days with
no rainfall. However, after March 2018 when Council completed improvements to the stormwater
system, this intermittent flow of 20 m3/day from the pump station has ceased. The gravity drainage
system has also been improved such that the pump station rarely operates during smaller rainfall
events. This is shown below in Figure 3.2.

Figure 3.2
Operation of Okarito Pump Station
Pond 1 Operation
The operation of Pond 1 is such that in low/ normal flow conditions the tributary water path shall take
a meandering path through planted wetland areas, directed by shallow, planted embankments, before
flowing over the furthest downstream planted embankment and a sloped area to the primary
attenuation area. The normal flow wetland area is contained on the Roslyn Road side by sloping banks
and a benching area, and embankment for the high flow spillway on the opposite side. This water will
then be attenuated by an embankment and causeway. Outlet from the pond is into an Outlet Manhole
through a 375 mm diameter low flow outlet and a 450mm diameter intermediate flow outlet, into two
(2) 750 mm pipes through the embankment to the downstream tributary.
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To the left side of the attenuation pond, a high‐flow weir and spillway will take higher flows of
stormwater during storm events directly to the primary attenuation area. This will avoid erosion
damage to the planted wetland area, including the aforementioned shallow, planted embankments.
The left side of the attenuation pond is contained by Gabion retaining walls.
The pond is designed to attenuate stormwater by retention of water in the pond and controlled
discharge to the downstream tributary, by flowing into an Outlet Manhole through a 375 mm diameter
low flow outlet and then a 450 mm diameter intermediate flow outlet as the fill volume of the pond
increases. The watercourse outlet to the downstream tributary is by two (2) 750 mm diameter pipes
through the embankment.
In storm events, the final measure of the attenuation pond is to overflow a 2,550 mm diameter Outlet
Manhole at the design spillway crest height of 33.5 m. Both to prevent blockage by floating debris and
for safety reasons, the vertical opening of the outlet will be covered by a suitable grate. The spillway
crest height of 33.5 m has been designed to provide a 0.5 m free‐board height clearance to the steam
crossing/ embankment area at 34.0 m height.
A cross‐section drawing of the Coley Pond embankment design is included in Appendix C. This drawing
shows the design of a clay impermeable core, keyed into the ground below the minimum excavation
level of the attenuation pond. Erosion protection is provided by gabions and a timber retaining wall.
The design height of the embankment at 34.0 m, with a free‐board of 0.5 m above the Outlet Manhole
spillway crest, will ensure that embankment will withstand the effects of a 100 year rain event. A rain
event greater than said 100 year event would be required to over top the embankment. In that event,
the clay impermeable core and surface protection consisting of gabion rock protection and retaining
walls is designed to prevent failure of the embankment.
The volume of Pond 1 has been designed to 9,000 m3. This attenuation pond will be constructed to be
approximately 9,000 ‐ 10,000 m3, but not less than 9,000 m3.
Confirmation of Attenuation Function in 100 Year Event
The flow rates indicated in Table 3.1 are for the design of the Primary Stormwater System, being the
underground stormwater pipeline, designed to a 1:10 rainfall (a 10 year rain event). The design
capacity of the Attenuation Pond 1 has been checked for its ability to attenuate and mitigate the
stormwater effects of a 100 year event (1% AEP, with climate change) accommodating overland flow
detention i.e. Secondary Stormwater System inlet flow, above ground along roadways to the pond.
The stormwater flow calculated to be outflowing from the residential area of North‐East Levin in the
1% AEP rain event condition, both pre‐residential development and following the full residential
development of the re‐zoned land, is shown below in Figure 3.3. This is taken from output of a network
model for the catchment.
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Figure 3.3
Fairfield Road Outfall Flow ‐ 1% AEP, with Climate Change
As shown by Figure 3.3, prior to development the peak stormwater flow that would be discharged
from North‐East Levin in this rain event would be 2.23 m3/sec. The calculation of peak stormwater
flow following full residential development of re‐zoned land area is 2.94 m3/ sec; an increase in
stormwater discharge of 0.71 m3/ sec.
This outfall flow from Fairfield Road represents the stormwater flow into the Koputaroa Stream
tributary. The present situation in North‐East Levin, prior to any new development of residential
properties, and without any mitigation measures, would result in a peak flow of 2.23 m3/sec
stormwater flow into the tributary in this rain event.
The rainfall intensity of the 1% AEP design rainfall event and the fill volumes of Attenuation Ponds 1,
2, 3 and 4 are shown below in Figure 3.4.

Figure 3.4
Attenuation Pond Levels ‐ 1% AEP, with climate Change (With Full Residential Development)
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The method of stormwater discharge mitigation by volume attenuation of the ponds can be seen from
the plotted fill levels of each of Ponds 1, 2, 3 and 4 in Figure 3.4 above. The design volumes of
attenuation ponds can be seen by the flat line plots:


Pond 1 = 9,000 m3



Pond 2 = 2,200 m3



Pond 3 = 5,000 m3



Pond 4 = 1,500 m3

In the design 1% AEP rain event above, the inlet to Coley Pond (Pond 1) will receive the stormwater
discharge from North‐East Levin of up to 2.94 m3/sec, as shown in Figure 3.5 below. The outlet design
of Coley Pond embankment is designed to flow up to 0.36 m3/sec. Initial stormwater inlet flow at less
than 0.36 m3/sec will be passed through the embankment outlet pipes without any attenuation of
stormwater volume.
Stormwater will begin to fill Attenuation Pond 1 once the inlet flow to the pond exceeds 0.36 m3/sec
after approximately 8 hours, when inlet flow is greater than the design flow of the embankment outlet
pipe system. Pond 1 will continue to increase in fill volume until it reaches the design capacity, after
approximately 13:40 hours, when the water level will flow over the crest height of the 2,550 mm
diameter Outlet Manhole spillway at the design level height of 33.5 m, as shown in Figure 3.1 (also in
Appendix C, in plan and cross‐section drawings).
At this time Pond 1 will be attenuating 9,000 m3 of stormwater discharge volume and allow overflow
of the Outlet Manhole spillway at the rate of incoming stormwater, being the discharge flow rate from
the Levin stormwater system at this time.
The attenuation of stormwater flow by Pond 1 can be seen in Figure 3.5 below.

Figure 3.5
Coley Pond (Pond 1) Flow Rates
1% AEP, with Climate Change (With Full Residential Development)
The design 1% AEP rain event rainfall pattern in shown in Figure 3.5 on the right‐side axis, with a peak
rainfall intensity of 108 mm/h at 11:50 hours into the rain event. The "Pond 1 ‐ Inflow" plot represents
the stormwater discharged from North‐East Levin into the tributary. This inflow peaks at 2.94 m3/sec
at 12:00 hours into the rain event.
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Were this rain event to occur without the mitigation measure of Attenuation Pond 1, this flow rate of
2.94 m3/sec would be flowing directly into the Koputaroa Stream tributary.
At the time of the peak stormwater discharge flow from North‐East Levin into Coley Pond, the pond is
not yet full. The pond volume continues to fill as the peak stormwater discharge is reached at
12:00 hours into the rain event. The pond is not "full" to the designed capacity volume until
approximately 1‐1/2 hours later, seen in Figure 3.5 above when the Pond 1‐ Outflow orange trace line
increases suddenly from 0.36 m3/sec to 0.87 m3/sec.
Mitigation of the peak flowrate to the tributary is achieved by Pond 1 filling in volume while the
stormwater flow rate is peaking. The peak inflow to Pond 1 of 2.94 m3/sec is mitigated to a peak
outflow from Pond 1 of only 0.87 m3/sec at 13:40 hours into the rain event. The 0.87 m3/sec flow rate
will be the maximum flow rate within the tributary downstream of Pond 1.
The effect of Coley Pond (Pond 1) is to reduce the 'present day' maximum flow rate within the
tributary, prior to any new residential development of the North‐East Levin re‐zoned land area, from
of 2.23 m3/sec as shown in Figure 3.3, down to the peak of 0.87 m3/sec shown in Figure 3.5. This
represents a reduction in peak flow rate of 1.36 m3/sec (61%), to only 39% of peak flow prior to any
residential development in the 1% AEP rain event situation.
The designed Pond 1 can be seen to mitigate the effects of increased stormwater flow over a period
of approximately 33 hours.
The mitigation effects provided by Pond 1 are entirely sufficient to achieve the design objective of
reducing the flow rate within the Koputaroa Stream tributary following full residential development
of the re‐zoned land area in North‐East Levin to be no greater than the tributary flow rate prior to any
residential development.

3.3

Timing of Works in Relation to Residential Development
At lodgement of Resource Consent Application, the original plans for mitigation measures within the
Koputaroa Stream tributary did not include the design of Attenuation Pond 1, known as Coley Pond.
The design of Coley Pond was included upon purchase of the property at 124 Fairfield Road by Council.
This Attenuation Pond now achieves the complete objective of mitigating the effects of increased
stormwater runoff from residential development.
Stage 1 works for this project will be to fully construct Attenuation Pond 1, as soon as practicable. As
this first attenuation pond achieves the entire mitigation measures required, there is no longer a need
for staged timing of construction of the Attenuation Ponds 2, 3 or 4 to match the increasing
stormwater runoff volumes generated as the residential development of land progresses.
The construction of Attenuation Ponds 2, 3 and 4 are now above and beyond the requirements for
mitigation measures necessary to keep stormwater flows within the tributary to no greater than those
prior to the residential development. The construction of these ponds and embankments are now not
required for attenuation of effects. These measures will be constructed for the improvement of access
across the tributary by downstream landowners, as and when the undertaking is manageable with
respect to seasonal water flows within the tributary and with agreement of the relevant landowners.

3.4

Hydrological Modelling
As a further check on the downstream effects of the proposal, hydrological modelling was conducted
for Council by Barnett & MacMurray. An original report from Barnett & McMurray was submitted with
Assessment of Environmental Effects (AEE), October 2017, appended to the AEE as Appendix B.
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Horizons Regional Council reviewing staff held reservations about the modelling reliance on rainfall
and design flow estimates from Regional Flood Frequency Method (RFFM, McKerchar and Pearson)
and the High Intensity Rainfall Design System (HIRDS), requesting further investigation and calibration
of the RFFM against the observed flow record from the Koputaroa Stream at Tavistock Road.
The original report, along with a second report from Barnett & MacMurray in response to this request
from Horizons Regional Council, are attached herein as Appendix E. These reports were undertaken
prior to the revision of design where Pond 1 was enlarged following purchase of property at
124 Fairfield Road by Council, which is now considered to be sufficient for mitigating the increase in
stormwater discharge.
The hydrological modelling report looked at the effect of the then proposed attenuation on the
downstream flows in the Koputaroa Stream tributary, as well as the Koputaroa Stream itself. In terms
of the attenuation assumed in the hydrological model, the model only assumed that the downstream
ponds (2, 3 and 4) were included. It did not include any allowance for attenuation at the Coley Pond
site, as that site had not yet been purchased by Council and it was unknown as to whether or not
attenuation could be provided at that point. As described in this report, 9,000 m3 of attenuation is
now able to be provided on the Coley Pond site.
The hydrological modelling report noted a lack of flow monitoring on the Koputaroa Stream against
which to calibrate the model. To provide some calibration data, the Regional Flood Frequency Method
was used to estimate flood flows in the Koputaroa Stream. As noted above, Regional Council
questioned the reliance on this methodology and requested that additional analysis be undertaken, in
particular calibration against observed flow record from the Koputaroa Stream at Tavistock Road. This
was done as detailed in Appendix E. This analysis indicated that the initial design estimates based on
the RFFM were overestimated, indicating that the reported design flood flows, levels and extents are
likely to be conservative (worst case). Barnett & McMurray recommended that an average of the
Regional Flood Frequency Methodology and the revised design flood flows be adopted.
The Barnett & MacMurray Ltd report has also relied on HIRDS version 3 rainfall data for identifying
rainfall intensity inputs for the model. This was the current version of the HIRDS database at the time
that the report was completed. HIRDS version 4 is now the current version. The outputs of HIRDS
version 4 have been compared to the HIRDS version 3 data used in the hydrological modelling. This
shows that the HIRDS version 4 data has lower rainfall intensities for the 10 and 100 year event for all
events of 30 minute duration or greater. Therefore, the hydrological modelling report has used higher
rainfall intensities that would be adopted if the modelling was to be re‐done with the HIRDS version 4
inputs. As a consequence, the model is over‐estimating the amount of stormwater which will be
generated from the catchment area.
The modelling report found that, with only the downstream ponds in effect (without Coley Pond),
there was no increase in peak flows in the Koputaroa Stream at State Highway 57, with the exception
that the 100 year event with climate change scenario indicated a slight (0.6 m3/s) increase in peak flow
at State Highway 57. There was also an anomaly in the results in that the five year return event
showed a slight (0.2 m3/s) increase in peak flow at State Highway 57. This is a consequence of the
culvert upgrades included in the proposed embankments which act to remove an existing constraint,
being the existing undersized culverts, on the tributary flows.
As noted, the above modelling was undertaken without the Coley Pond attenuation area. As described
in this report, the Coley Pond attenuation area will provide 9,000 m3 of attenuation volume and will
effectively reduce peak flows in the 100 year event to less than the pre‐development peak flows.
Therefore, any effects on the Koputaroa Stream tributary downstream of the attenuation areas will
be less than those estimated in the hydrological modelling report.
The hydrological modelling report did identify that the Koputaroa Stream in the Tavistock Road area
had a capacity in the order of the 5 year ARI (Annual Return Interval) occurrence without any
allowance for climate change. It is noted that this is an estimate of the current stream capacity and
does not relate to the effects of the stormwater discharge or attenuation. The model predicted that
the maximum effect of the increase in stormwater from the North‐East Levin (without Coley Pond)
would be to raise the water level in the stream in the Tavistock Road area by less than 0.01m. This is
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within the level of uncertainty of any modelling and within freeboard allowances for flood
protection. Therefore, it is considered that the increase in stormwater discharge from North‐East
Levin will not have any effect on the frequency or severity of flooding from the Koputaroa Stream.
The hydrological modelling report identified that stopbanks in the Tavistock Road area would need to
be raised approximately 0.5 m plus freeboard in order to provide a level of service in the order of the
20 year flood event. As noted, this is related to the existing flood protection measures and is not
required in order to mitigate effects of the increase in stormwater discharge from North‐East Levin.

3.5

Effect on Inundation Area at Confluence of Koputaroa Stream and Manawatu River
The technical study by Barnett & MacMurray which determined flood flow estimates for the
Koputaroa Stream (Appendix E) was undertaken prior to the design of Coley Pond, as outlined in
Section 3 above.
This study estimated flood flows in the Koputaroa Stream only as far downstream as the confluence
with the Jackson Road Drain, along the Tavistock Road Reach, approximately 300 m South of the
intersection of Tavistock Road and Koputaroa Road.
As shown in Table 3.2 (with data from Table 6, Appendix E), the Peak flow calculated at the Jackson
Road confluence is 93.7 m3/s in the modelled 100 year ARI event.
Table 3.2
Flows in Koputaroa Stream
(100 Year ARI Event, RFF Method)
Mean Annual

Peak Flow (m3/s)

Tavistock Road

22.6 m3/s

48.6 m3/s

Waoku Stream confluence

38.9 m3/s

83.5 m3/s

Jackson Road Drain confluence

43.6 m3/s

93.7 m3/s

Location

When the Manawatu River is high, flood protection scheme gates are closed to prevent back‐flow into
the Koputaroa Stream, which can lead to flood ponding (inundation) as the Koputaroa Stream flow is
blocked by these flood gates. The No. 1 Pump Station of the Koputaroa Drainage Scheme pumps from
the Koputaroa Stream into the Manawatu River to discharge these flood waters while the flood gates
are closed.
The Koputaroa Drainage Scheme Review, 1998, obtained from Horizons, indicates that No. 1 Pump
Station originally had a pump capacity of 1,150 L/s. An audit report of the scheme in January 2014
stated that "In 2006 the No.1 pumpstation was replaced with a new structure to provide double the
original capacity." It is thereby understood that the present‐day capacity of the No. 1 Pump Station is
in the order of 2,300 L/s (2.3 m3/s).
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No. 1 Pump Station
Capacity 2.3 m3/s
Inundation Area Unknown

Shannon

Jackson Road Drain Confluence
Peak flow 93.7 m3/s

Levin

North‐East Levin Stormwater Discharge into
Koputaroa Stream Tributary
2.23 m3/sec Existing, pre‐development
2.94 m3/sec Without Mitigation, post‐development
0.87 m3/sec With Mitigation, post‐development

Figure 3.6
Overview of Locations Referenced in Assessment of Inundation
Without knowing the peak flows of the Koputaroa Stream in the 100 year ARI event at the location of
inundation flood ponding on the Koputaroa Stream side of the flood gates, there are considerable
catchment areas draining into the stream further downstream of the Jackson Road Drain confluence.
It is considered that the inbound flow will be considerably greater than the calculated 93.7 m3/s shown
above in Table 3.2.
If the inbound flow of 93.7 m3/s were indeed observed at No. 1 Pump Station, this would represent a
net ponding rate of 91.4 m3/s in exceedance of the pump capacity of 2.3 m3/s. For a period of 1 hour
at that peak flow rate, ponding would grow to approximately 330,000 m3. The incoming flow rate of
the Koputaroa Stream is of course likely to be considerably higher than this, hence ponding of
330,000 m3 is considered to be a very conservative (low) estimate.
Figure 3.3 above represents the stormwater discharged from North‐East Levin into the Koputaroa
Stream tributary in the 1% AEP rain event (100‐year ARI), calculated for the pre‐development and
post‐development conditions (with Climate Change allowance of 2°C). Over a 24‐hour period, as
plotted in Figure 3.3, the additional total volume of stormwater discharged into the Koputaroa Stream
tributary, being the difference between the post‐development discharge and the pre‐development
(present day) discharge, is calculated to be approximately 3,700 m3.
The total additional stormwater volume of 3,700 m3 discharged into the Koputaroa Stream tributary
over a 24‐hour period, attributable to the change of land use by rezoning of the development area in
North‐East Levin, represents an additional 1.1% over and above a ponding volume of 330,000 m3,
calculated by a conservative estimate for a 1 hour period. This estimation of ponding volume is
considered to be very conservative, hence the additional stormwater discharge volume of 3,700 m3 is
likely to represent an increase of considerably less than 1% to the flood ponding volume.
At the specified pump capacity of the No. 1 Pump Station of 2.3 m3/sec, the estimated 330,000 m3
flood volume would take approximately 40 hours to pump out. This is consistent with anecdotal
evidence of a 1‐2 days inundation. The additional stormwater volume resulting from the residential
development, of 3,700 m3, would take an additional 27 minutes to pump out.

14

Therefore, the impact of the additional stormwater discharge volume resulting from residential
development of the rezoned land area of North‐East Levin development area is considered to be less
than minor.

4

CONCLUSIONS
The attenuation of increased stormwater discharge from the rezoned residential land area in
North‐East Levin, up to and including being fully developed into residential properties from primarily
rural land at present, will more than adequately mitigate any adverse impact effects upon the
Koputaroa Stream tributary, downstream of the exit of the stormwater pipe infrastructure at the
intersection of Fairfield Road and Roslyn Road.
It is considered that the Council designed "Coley Pond" (Attenuation Pond 1) has been suitably
designed to attenuate stormwater volume at the peak of a 1% AEP design rain event, such that the
increased stormwater flow rate entering this pond is mitigated to only 39% of the 'present day'
estimated flow rate for the same 1% AEP rain event. That is to say, this mitigation measure achieves
an improvement (lessening) of stormwater flow levels for the fully developed residential area over the
current residential area without this mitigation measure.
The second stages of works proposed by Council to construct Attenuation Ponds 2, 3 and 4 with
embankments and culverts are not required for the mitigation of the impact of increased stormwater
discharge from residential Levin. However, these measures were agreed upon between Council and
affected land owners prior to the introduction of the Coley pond design measure. These Attenuation
Ponds will be constructed by Council to provide improved access across the tributary for affected land
owners to honour that agreement.
Hydrological modelling has shown that the effect of the increased stormwater discharges, when
assessed without any allowance for the Coley Pond attenuation, has a negligible effect on flood flows
in the Koputaroa Stream at State Highway 57 and that it will not lead to increased frequency or severity
of flooding downstream of the confluence with the Koputaroa Stream.
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Appendix B
KOPUTAROA STREAM CATCHMENT AREA PLAN

6

E
D
5
C
4
B
A

1

2

3
ESTIMATED RUN-OFF

(0.1 annual exceedance probability)
A: Corner Roslyn/Fairfield
B: Culvert under SH57
C: Culvert under Tavistock Road
D: Waoku (Potts Road)
E: K2 (Jackson Drain)

: 3.5 m³/s
: 8.9 m³/s
: 33.4 m³/s
: 57.4 m³/s
: 64.4 m³/s

KOPUTAROA CATCHMNET
RUN-OFF
CO-EFFICIENT (C)

RAINFALL
INTENSITY (mm/hr)

1: NE-LEVIN URBAN

0.60

4.2

0.83

1.50 %

2: NE-LEVIN RURAL

0.30

4.3

0.48

0.80 %

3: KOP UPSTREAM OF SH57

0.40

5.1

14.77

24.80 %

4: POTTS ROAD

0.40

5.0

23.70

39.90 %

5: K2

0.30

4.0

6.01

10.10 %

6: LOWER KOP

0.25

4.0

13.60

22.90 %

N/A

N/A

SUB-CATCHMENT

TOTAL

AREA (km²)

AREA (%)

59.44

NOTES:
Run-off co-efficients and rainfall intensity are indicative of the sub-catchment and will vary depending on the topography and land-use. The rainfall intensity is for a 24
hour, 0.1 annual execedance probabilty event, based on 2015 climate conditions (ie 0° climate change), as per NIWA HIRDS. The catchment area is determined using
the 20 m contour interval of the 1:50 000 topographic maps and may vary slightly.
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1.

Introduction

Barnett & MacMurray Ltd (B&M) was commissioned by Horowhenua District Council
(HDC) to undertake hydrological and hydraulic modelling to assess the effects of a
proposed residential development in Levin on the Koputaroa Stream. The Koputaroa
Stream has flood protection works protecting farmland, including a floodgated outfall and
a pumped outfall to the Manawatu River. This investigation included modelling the
proposed development area and the stream carrying its outflow to the Koputaroa, and
modelling a short reach of the Koputaroa Stream including a stopbanked reach that runs
adjacent to Tavistock Road.
A short form agreement covering the work was signed by Gerry O’Neill for HDC on 29
April 2016.
The tasks in this investigation were as follows:
1. Review of available data and site inspection.
2. Specify survey of drainage features for hydraulic modelling.
3. Carry out hydrological modelling of the subcatchment of the Koputaroa that includes
the proposed development area, for existing and fully developed scenarios.
4. Estimate Koputaroa peak flows at the development subcatchment outfall and for a
short distance downstream, using a regional flood frequency method.
5. Using surveyed stream cross sections, and estimated hydraulic roughness, estimate the
flow capacity of the Koputaroa Stream in the stopbanked reach beside Tavistock
Road.
6. Carry out detailed hydraulic modelling of the development subcatchment outfall
stream, for existing and fully developed scenarios (in the latter case, including
proposed flood detention basins).
7. Assess the effect of the proposed residential development on the Koputaroa Stream in
the reach beside Tavistock Road for floods of 5, 10, and 100 year average recurrence
interval (ARI), with and without 2C of global warming.
8. Prepare a brief report on the investigation.

2.

Site inspection

Hugh MacMurray (B&M), Garth Flores (HDC, Gerry O’Neill (HDC), and John Foxall
(Horizons Regional Council) inspected various parts of the Koputaroa Stream catchment
on 20 May 2016. The visit extended from the upper part of the coastal plain, where the
Koputaroa flows out of hilly country, to the outfall at the Manawatu River. In addition the
development catchment outfall stream was inspected near Roslyn Road, and at the State
Highway 57 crossing. It was noted that overflow of the SH57 crossing has occurred
relatively frequently. Particular attention was given to the reach of the Koputaroa
downstream of the Tavistock Road bridge. It was noted that Tavistock Road may be
raised to increase the capacity of that reach. The Waoku Stream (Potts Road stream) and
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the Jacksons Road drain, were noted as substantial tributaries. Photographs were taken as
a reference for assessing Manning n for modelling.
In subsequent visits Garth Flores took further photographs of the Koputaroa Stream and
checked the drainage path of a subcatchment of the development catchment which
extends to the south east of SH57. It was confirmed that an area south east of SH57 drains
back under the highway and contributes to the total flow where the development
catchment outfall stream crosses SH57.

3.

Stream and culvert survey

The survey undertaken for this project included:
- 16 cross sections and 9 culverts on the development catchment outfall stream
between Roslyn Road and its confluence with the Koputaroa,
- 14 cross sections on the Koputaroa from just upstream of the outfall stream
confluence to just downstream of the Jacksons Road drain.
The Koputaroa Stream sections downstream of Tavistock Road extend from the stopbank
crest on the true right, to the Tavistock Road crown on the true left, making it possible to
estimate the designed capacity of that part of the Koputaroa flood control scheme. Further
details of the survey are given in the descriptions of the hydraulic models.
Levels given in this report are in terms of Wellington Vertical Datum 1953.

4.
4.1

Hydrological modelling of development subcatchment
Development catchment and subcatchments

Figure 1 shows the development area subcatchment of the Koputaroa stream, of total area
4.22km2. That catchment was further subdivided into 6 smaller subcatchments with areas
varying between 46.9ha and 101ha, delineated by the red catchment boundaries in Figure
1. The delineation of the catchment and subcatchment boundaries was done by inspection
of a contour map prepared using the Surfer software from Lidar data supplied by HDC.
The most western of the three subcatchments south of Roslyn Road is the area intended
for residential development. Its area is 46.9ha, which is slightly greater than the 44.8ha
estimated by HDC because it follows existing property boundaries on the eastern side.
Both the development catchment, and the middle one of the three catchments south of
Roslyn Road, are assumed to drain to the outfall stream near the corner of Roslyn and
Fairfield Roads.
The modelled area shown in Figure 1 does not include the areas that drain to Kennedy
Park and Okarito Avenue, which have pumped outfalls to a drain on Fairfield Road. At
present the pumping capacity is 0.12m3/s from Kennedy Park and 0.06m3/s from Okarito
Status – Draft
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Avenue. As there is little overland flow from those catchments to the Koputaroa system,
those pumped flows have been considered as a constant inflow during design storm
events. Similarly, some existing residential area draining along Fairfield Road to the
Koputaroa drainage system has not been included in the hydrological model. The outflow
from that area is understood to be limited at present by the relatively low capacity of the
drainage system.
It is intended that no runoff would be diverted from the Lake Horowhenua catchment to
the Koputaroa catchment. Therefore the catchment boundary for hydrological modelling
was set on the ridge dividing the two drainage systems.

4.2

Estimates of flood flows from development catchment, under
existing conditions

Flood flows in the development catchment outfall stream at its confluence with the
Koputaroa were estimated using the regional flood frequency method given by Flood
Frequency in New Zealand (McKerchar and Pearson 1989). The flood frequency method
indicates a steeply increasing mean annual flood from the coastal plains into the hills.
Levin is quite close to the hills and elevations at the eastern side of Levin are of the order
of 50m, so it may be considered the upper limit of the coastal plain. The ratio of mean
annual flood to catchment area to the power 0.8 was estimated from the map as 1.8.
The regional flood frequency method indicates that the ratio of the 100 year ARI flood to
the mean annual flood varies relatively gently over the area of interest, making it
relatively easy to estimate a value of 2.1. Using the catchment area of 4.22km2 gave the
estimates of flood flow at the State Highway 57 crossing (or the Koputaroa confluence)
given in Table 1. The method given by McKerchar and Pearson (1989) is based on
historical data, and therefore the estimates apply to present day climate conditions. Higher
flood flows are expected to result from the projected future increase in average
temperature.
Average recurrence interval (years)

Peak flow at State Highway 57 crossing
(m3)
5.7
7.1
8.3
9.4
10.9
12.0

2.33
5
10
20
50
100

Table 1: Estimated peak flows in the development catchment outfall stream at the State Highway 57 crossing

4.3

Design rainfalls

HIRDS version 3 online rainfall statistics software produced by NIWA was used to
provide depth-duration-frequency tables for hydrological modelling. The HIRDS
estimates showed a small increase in rainfall from north to south of Roslyn Road. For
example, the 100 year ARI, 24 hour duration rainfalls according to HIRDS were 149.1mm
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south of Roslyn Road compared with 144.9mm at a point approximately 1.1km north. The
slightly higher rainfalls given for south of Roslyn Road were used for modelling, and are
given in Table 2 and Table 3. The HIRDS tables extend to 48 and 72 hour durations, but
rainfalls of those long durations are not significant for runoff modelling, and in this
investigation no attempt was made to simulate soakage to groundwater.
ARI (y)
10m
1.58
2
5
10
20
30
40
50
60
80
100

6.8
7.3
9.2
10.7
12.4
13.5
14.3
15
15.6
16.6
17.3

20m
9.6
10.4
13.1
15.2
17.7
19.2
20.4
21.4
22.2
23.6
24.7

30m

Duration
60m
2h

11.8
12.7
16.1
18.7
21.7
23.7
25.1
26.3
27.3
29
30.4

16.8
18.1
22.9
26.7
30.9
33.7
35.8
37.5
38.9
41.3
43.2

6h
23.2
24.9
31
35.9
41.3
44.7
47.3
49.5
51.3
54.2
56.6

12h
38.6
41.2
50.3
57.4
65.2
70.1
73.8
76.8
79.4
83.5
86.9

53.3
56.6
68.3
77.3
87
93.1
97.7
101.4
104.6
109.7
113.8

24h
73.5
77.8
92.6
103.9
116.1
123.7
129.4
133.9
137.8
144.1
149.1

Table 2: Rainfall depths (mm) according to HIRDS v3 south of Roslyn Road (NZTM 1795700 5500900) for present day
climate

ARI (y)
10m
1.58
2
5
10
20
30
40
50
60
80
100

7.9
8.5
10.7
12.4
14.4
15.7
16.6
17.4
18.1
19.3
20.1

20m
11.1
12
15.1
17.6
20.5
22.3
23.7
24.8
25.8
27.4
28.7

30m

Duration
60m
2h

13.5
14.5
18.5
21.5
25.1
27.5
29.1
30.5
31.7
33.6
35.3

19.1
20.5
26.2
30.7
35.7
39.1
41.5
43.5
45.1
47.9
50.1

6h
26.1
28
35.2
41.1
47.6
51.9
54.9
57.4
59.5
62.9
65.7

12h
42.7
45.6
56.4
65.2
74.8
81.3
85.6
89.1
92.1
96.9
100.8

58.4
62
76.2
87.3
99.7
108
113.3
117.6
121.3
127.3
132

24h
79.8
84.5
102.6
117
132.8
143.5
150.1
155.3
159.8
167.2
173

Table 3: Rainfall depths according to HIRDS v3 south of Roslyn Road (NZTM 1795700 5500900) with 2C of global
warming

For hydrological modelling, the HIRDS tables were used to generate “frequency storms”.
That means rainfall hyetographs of 24 hours duration were constructed, with the rainfall
for each partial duration within the storm having the same average recurrence interval. In
principle this is an unrealistic rainstorm, as it is a “perfect storm” with for example 100
year ARI rain depth for every duration from 10 minutes to 72 hours. However for
modelling purposes, this storm pattern has the advantage that the duration of one of the
Status – Draft
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rainfalls should be more or less the same as the critical duration of any particular
subcatchment, thus giving a realistic estimate of the peak runoff for that return period.

4.4

Development area parameters

It was assumed that the house allotments in the proposed residential development area
would be between 500 and 600m2. Allowing for roads and reserves, a total of 500 house
allotments was considered a realistic expectation. Under HDC rules, a maximum of
400m2 of impervious surface is allowed on each residential section. Assuming that a 10 m
width of the road reserves would be sealed, the overall impervious area was calculated to
be approximately 65%. Each house allotment is required to have a soak pit, with volume
of approximately 4m3. Thus the total volume of detention in soak pits in the proposed
residential development area was assumed to be 2000m3, which was included in the
hydrological model. Under HDC rules, there should be 1ha of reserve for every 1000
people – thus 1ha in this proposed development, assuming an average of 2 people per
house. It may be possible to place and design the reserve area to provide some stormwater
detention, but no detention in reserves was included in the hydrological model.

4.5

HEC HMS hydrological model - existing case

HEC HMS provides a wide range of options for hydrological modelling. In this case the
rainfall losses were represented by an initial loss followed by a constant loss rate
representing infiltration, and excess rainfall (after subtraction of losses) was transformed
to runoff by a kinematic wave model. Both of those models allow estimation of
parameters from measurable physical characteristics, which is an advantage because in
this case there is no measured data against which to calibrate a hydrological model.
The soil types in the modelled catchment are two classes of silt loam, according to
information provided by HDC. Reference material published on the internet gave a range
of estimates for infiltration rates in silt loams, as shown in Table 4. Based on this
information, an infiltration rate of 5mm/h was used in the model.
Source
Infiltration rate for silt loam (mm/h)
Sacramento county code
12
FAO
10-20
Minnesota stormwater manual
8
USDA Natural Resources Conservation 5-10
Service
Washington State University
6 (sandy loam)
XP Solutions
4-8 (minimum)
Table 4: Estimates of infiltration rates for silt loam soil

An initial loss of rainfall of 5mm was used, following the Auckland Council TP108
manual. This parameter probably has little influence, because the high intensity rainfalls
that occur later in the storm govern the runoff peaks, and those are not affected by the
initial loss. At present the development area subcatchment is in rural land use, and the
impervious area percentage was assumed to be zero.
Status – Draft
Project Number – BM1-448

5
Barnett & MacMurray Ltd

November2016
Our Ref − r-Koputaroa-BM448-v1.docx

Horowhenua District Council
Effects of North East Levin urban development on
Koputaroa Stream

The kinematic wave transform method requires hillslope lengths, gradients, and
roughnesses, and collector channel parameters. Representative slope lengths and gradients
were estimated from a contour map produced from the Lidar data. The slope roughness is
difficult to estimate because it represents overland flow at small depths through a range of
vegetation and obstructions. Much higher values of Manning n than for open channel flow
may apply.
The slope roughness was treated as a calibration parameter. It was found necessary to
vary the slope roughness as a function of average recurrence interval in order to reproduce
the flood peaks predicted by the regional flood frequency method of McKerchar and
Pearson (1989), with higher return periods having higher slope roughnesses. The runoff
hydrographs produced by HEC HMS were routed through the Tuflow hydraulic model
that covers the outfall stream between Roslyn Road and State Highway 57 (described in
more detail below). The resulting peak flows at State Highway 57 for existing climate and
existing catchment conditions are compared with the regional flood frequency estimates
in Table 5.
Average
Recurrence Estimated peak flow at State Highway 57 (m3/s)
Interval (years)
McKerchar and Pearson HEC HMS runoff model
(1989)
and routing through Tuflow
hydraulic model
5
7.1
6.6
10
8.3
8.9
100
12.0
13.1
Table 5: Peak flows at SH57 under present day climate and existing land use conditions, according to regional flood
frequency method and modelling.

4.6

HEC HMS hydrological model - developed case

To represent the developed case in the HEC HMS model, the impervious percentage was
increased from zero to 65%, in the relevant subcatchment. The arrangement of hill slopes
was left unchanged – this assumes that there would no major earthworks to recontour the
area. The infiltration rate on non-impervious surfaces was assumed to be the same in the
existing, undeveloped case, and the initial loss of rainfall was assumed to be the same as
in the existing case. The hill slope Manning n was left unchanged – although the ground
cover would be quite different in a residential development, there are typically many
obstructions to flow, such as fences and house foundations.
The storage in soakage pits amounted to 2000m3 in total, which was represented as a
basin element through which the runoff from the residential development catchment ran.
The storage versus outflow function was set so that there was very little outflow until the
2000m3 volume was full, and thereafter the outflow increased very rapidly with volume,
so that the storage volume had practically no effect on the outflow. The soakage pit
volume has little effect on peak flows in the events simulated, because the most intense
rainfall was assumed to occur in the middle of the storm duration. For example in the 5
year ARI storm with existing climate, the simulated volume of runoff from the fully
developed proposed residential area, reached 2000m3 at 9.5 hours from the beginning of
Status – Draft
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the storm, well before the most intense rainfalls around 12 hours. Given a different storm
pattern, which may well occur in nature, the soakage volume could be effective in
reducing peak flows. For example the volume of runoff from the impervious part of the
fully developed proposed residential area from a 15 minute duration rainfall of 5 year ARI
(of 11.2mm) would be approximately 3400m3 (=46.9ha x 65% x 11.2mm), thus a
detention volume of 2000m3 would clearly affect the peak outflows. But for the purpose
of this project, the modelling assumptions mean that the soakage pit volume has little
effect.
The subcatchments other than the development area were left exactly as in the existing
case.

4.7

HEC HMS hydrological models - simulations

Runoff hydrographs were calculated for 5, 10, and 100 year ARI, with present day climate
and with 2C of climate warming, and with existing land use and the proposed residential
development – a total of 12 sets of hydrographs. HEC-DSSVue was used to transfer the
hydrographs to Tuflow boundary condition files.

5.

Koputaroa Stream hydrological estimates

The catchment area of the Koputaroa Stream was estimated at the Tavistock Road bridge,
the Waoku Stream confluence (Potts Road) and the Jackson Road drain confluence. The
method used was to load the 1:50,000 topomap images into QGIS, then digitise polygons
following ridgelines, using the “calculate area while editing” function of QGIS.
The regional flood frequency method of McKerchar and Pearson (1989) was used to
estimate the flood peak flows at Tavistock Road, the Waoku Stream confluence, and the
Jackson Road drain confluence. The map provided in the regional flood frequency
publication is at rather small scale, which introduces some uncertainty in estimating the
position of the catchment of interest. This is important in this case because the mean
annual flood increases rapidly with distance into the eastern hills. However certain main
features are clearly identifiable on the FFNZ map, such as the northern tip of Kapiti
Island, and Castlepoint on the east coast. Levin was located as accurately as possible on
the FFNZ map by scaling distances (measured in Map Toaster software) from those
features. The ratio of mean annual flood to catchment area to the power 0.8 was then read
as 2.0, and similarly the ratio of the 100 year ARI flood peak to the mean annual flood
was estimated to be 2.15. Note that these parameters are slightly greater than were used
for the development area catchment, which is entirely on the coastal plain. The resulting
estimates of peak flood flows, which apply to existing climate conditions, are given in
Table 6.
Location

Catchment Peak flow (m3/s) for average recurrence interval (years)
area (km2)
Mean
5
10
20
50
100
annual
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Tavistock 20.7
Road
Waoku
40.78
Stream
confluence
Jackson
47.05
Road
drain
confluence

22.6

28.5

33.4

38.0

44.1

48.6

38.9

49.1

57.4

65.4

75.8

83.5

43.6

55.0

64.4

73.4

85.0

93.7

Table 6: Peak flow estimates on Koputaroa Stream according to the regional flood frequency method of McKerchar and
Pearson (1989)

6.

Koputaroa Stream hydraulic model

The purpose of the Koputaroa hydraulic model was to estimate the capacity of the stream
channel with the existing flood protection works. That information was used to inform an
assessment as to whether in an event near the flow capacity of the Koputaroa, the
proposed residential development would make the difference between overtopping and
not overtopping.
The positions of the cross sections surveyed for this project are shown in Figure 3. The
cross sections on the Koputaroa Stream included the Tavistock Road bridge, State
Highway 57 bridge, and farm bridges upstream of Tavistock Road bridge and upstream of
the outfall stream confluence. In the reach beside Tavistock Road, the cross sections
extend from the road crown on the true left to the stopbank crest on the true right.
The cross sections were used to construct a hydraulic model using Aulos software. Aulos
is designed for simulating unsteady flows in looped networks of open and closed conduits,
and was developed by Hydra Software Ltd. It is available as freeware.
River distances between the cross sections were measured in QGIS, and Aulos was set to
interpolate additional computational grid points at no more than 20m spacings. Two
model versions were made, with Manning n values for the channel of 0.03 and 0.04.
Based on observations made on the site visit, and on photos taken subsequently by HDC,
the former value may tend to overestimate the conveyance, while the latter value would
probably underestimate it. In the reach beside Tavistock Road, Manning n for the berms
was assumed to be 1.5 times that for the channel. Bridges were treated as short reaches of
closed conduit, and were assigned inlet and outlet loss factors of 0.5 and 0.8 respectively
(a local head loss equal to the loss factor times the velocity head in the bridge cross
section is applied).
A quasi steady flow simulation was run, with discharges gradually increasing over 24
hours from a base flow to the mean annual flood, then over a further 24 hours to the 5
year ARI flows, and over further 24 hour periods to the 10 and 20 year ARI flows.
Additional flows were input at the Waoku Stream confluence and at the Jackson Road
drain confluence to make the total flow up to the estimates for Koputaroa at those points.
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As downstream boundary condition, a constant water level of 5.7m was applied, which is
0.5m below the true right stopbank crest.
The model version with Manning n of 0.03 predicted that the Tavistock Road crown at the
the Waoku Stream confluence would overtop at a discharge of 37.3m3/s, compared with
the mean annual flood discharge in that reach of 38.9m3/s. The stopbank on the true right
downstream at the Jackson Road drain confluence was predicted to overtop at a discharge
of 41.3m3/s, compared with the mean annual flow in that reach of 43.6m3/s.
Based on this test it was concluded that the Koputaroa Stream in the reach beside
Tavistock Road has capacity for approximately the mean annual flood, and both
Tavistock Road and the true right stopbank would overtop at discharges of similar ARI.
One source of uncertainty in this estimate is that the levels of Tavistock Road and the
stopbank have only been measured at four points, and it is possible that those points may
be anomalously low (or high). The downstream boundary condition is also uncertain,
because in the absence of a comprehensive model of the Koputaroa Stream, it is assumed
to be the stopbank crest level minus a reasonable freeboard. Another source of uncertainty
is in the hydrological estimates. If the value of the mean annual flood parameter was
selected as 1.8 instead of 2.0, flows would reduce by 10%. However in that case the
estimated flow capacity of the Tavistock Road reach would still be substantially less than
the 5 year ARI flows. Thus it is considered safely generous to take the 5 year ARI flows
under present day climate conditions as the capacity of the Tavistock Road reach.

7.

7.1

Hydraulic modelling of development catchment outfall
stream
Purpose of model and software

The purpose of the hydraulic model of the development catchment outfall stream was to
rout the runoff hydrographs generated by the HEC HMS model to the confluence of the
outfall stream with the Koputaroa, under existing land use and with the proposed
residential development. The assessment was carried out for present day climate and with
2C of global warming, for average recurrence intervals of 5, 10, and 100 years.
The hydraulic model was constructed in the Tuflow software, which is designed to
simulate unsteady flows over surfaces represented as two dimensional (2d) grids, in which
one dimensional (1d) flow elements such as culverts and stream channels can be
embedded. The outfall stream was a suitable case for Tuflow modelling, because in the
large design floods considered, and with the detention basins proposed, substantial
inundation outside of the stream channel was expected. The 2d model automatically
includes an accurate assessment of the out of channel volumes and inundation areas,
because the grid represents the ground surface over the whole 2d domain.
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7.2

Model grid and existing system culverts

A 2m grid of ground levels was generated from Lidar data supplied by HDC, using Surfer
software. There were some areas with clearly anomalous levels in the Lidar, one of which
lay within the model domain. The anomalous area was at the boundary between the urban
and rural Lidar tiles. It was patched using a Tuflow facility which interpolates ground
levels within a polygon based on the levels around its border, by creating a triangulated
irregular network (TIN). The stream channel was similarly compromised in the
anomalous area, and was patched using another Tuflow facility which sets ground levels
along a polyline. Ground levels were interpolated from levels upstream and downstream
of the anomalous area. The 2d domain and the patched area are shown in Figure 4.
There are several culverts under small embankments along the outfall stream, the
locations of which are shown in Figure 5. As a result the routing of flood flows along the
stream is mainly governed by the culvert capacities, and the volumes detained behind the
embankments. It was therefore considered not necessary to include the stream channel as
a separate 1d element cut through the 2d domain. Thus the only 1d elements in the model
are the culverts.
The culverts are assumed to have Manning n of 0.013 (as for concrete pipes in good
condition), and the inlet and outlet loss factors for the culverts are set to 0.5 and 1.0
respectively. The Manning n parameter for resistance to flow over the 2d domain was set
to 0.04. As noted above the flow capacity of the culverts and the detention storage
available upstream of the culverts are considered to be the main parameters governing
flood propagation in the outfall stream. Therefore the results are expected to be relatively
insensitive to Manning n values within a reasonable range. As the outfall stream is
relatively small and in parts sinuous, Manning n of 0.04 was considered a reasonable
estimate.
The model is set up to allow flow over State Highway 57. For the purpose of this project,
the 2m grid produced from the Lidar levels was considered to represent the road levels
sufficiently accurately. If a high level of accuracy of water levels upstream of the highway
was required, a survey of the road crown would be justified.

7.3

Hydraulic model boundary and initial conditions

The hydrographs generated by the HEC HMS model were introduced to the hydraulic
model domain in “source areas” – that means the water is introduced over a defined area
of ground. The locations of the source areas are shown in Figure 6.
The hydrographs from the catchment proposed for residential development, and the
middle of the three catchments south of Roslyn Road, were assumed to flow into the
outfall stream just north of Roslyn Road, near the Fairfield Road corner. The easternmost
of the three catchments south of Roslyn Road is introduced to the model north of Roslyn
Road, in the relevant tributary stream. The other catchment hydrographs are introduced
within the relevant catchment boundaries.
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At the downstream end of the model there are two boundary conditions, one of which
applies to the State Highway 57 culvert, while the other was applied on the boundary of
the 2d domain to allow water to flow over the highway crown. Constant water levels
equal to the soffit level of the culvert under the highway were used for both those
boundary conditions. In the absence of detailed flood modelling on the Koputaroa, this
was considered a reasonable approach.
The model domain is assumed to be dry at the start of each simulation.

7.4

Changes to the model to represent the fully developed system

HDC propose to mitigate the effects of the proposed residential development by building
detention areas along the outfall stream. The three main basins were included in the
developed catchment version of the hydraulic model, and are referred to in this report as
upper basin, middle basin, and lower basin. The alignments of the embankments used to
form the basins, as entered in the Tuflow model, are shown in Figure 7. In the model the
embankments have horizontal crests without any spillway arrangements, as the spillways
were considered to be a matter for subsequent detailed design. In the model, the
embankments overtop when the water level reaches crest level. Details of the basins and
their low flow culverts are given in Table 7.
Basin ID

Upper
Middle
Lower

Embankment Culvert details
crest
level
(m)
No.
Diameter
barrels
(m)
29.3
28.0
26.3

2
3
3

0.6
0.6
0.6

Invert
upstream
(m)
28.8
26.4
24.95

Invert
downstream
(m)
28.6
26.4
24.87

Length
(m)
10
12
8

Table 7: Details of proposed detention basins

7.5

Results of hydraulic modelling of design storms

The proposed detention basins on the outfall stream were reasonably effective in reducing
the peak flow from the fully developed catchment. In most of the events, the peak flow at
State Highway 57 in the fully developed case was slightly less than in the existing case.
The effectiveness of the proposed detention works was predicted to decrease with
increasing flood magnitude, as expected, as the available detention volume became a
smaller fraction of the extra runoff volume from the developed residential area. In the 100
year ARI event with climate change, the proposed detention basins are not large enough
to reduce the post development flow at State Highway 57 to the pre development level.
An apparently anomalous result is that in the 5 year ARI event with present day climate,
the detention basins also do not reduce the peak flow at State Highway 57 to the pre
development level. The explanation is that the culverts under the middle basin
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embankment have sufficient capacity to carry the flow with no overflow of the
embankment. Thus the full volume of the pond was not used in that event. In the 5 year
ARI event with climate change, when the full pond volume was used, the basins were of
sufficient capacity to reduce the post development flow peak to a value less than that pre
development. The predicted peak flows are given in Table 8. Time series plots of the
discharges at State Highway 57 are given in Figure 8 to Figure 13. The plots show that the
runoff volumes are greater with the proposed residential development. However the
proportional increase due to the residential development is smaller in the larger events.
This is expected because the infiltration rate used in the hydrological model is a smaller
fraction of the more intense rainfall rates in the larger storms, therefore the change to fully
impervious area on the some of the catchment is (proportionally) not such a great change.
Peak flow at State Highway 57 (m3/s)
Existing
Fully developed
5 year ARI
6.6
6.8
5 year ARI climate change
9.7
9.2
10 year ARI
8.9
8.6
10 year ARI climate change 12.7
12.4
100 year ARI
13.1
13.1
100 year ARI climate 17.9
18.5
change
Flood event

Table 8: Predicted peak flows at State Highway 57

Comparing water levels upstream of the proposed detention basin embankments before
and after development is not altogether straightforward, because in the pre development
case there is a significant slope on the water surface. The model map of maximum water
surface elevation was checked at several points close upstream of the embankments to
give a general indication. At the upper basin embankment, maximum water levels were
raised by about 0.4m, across all events. At the middle basin embankment maximum water
levels were raised by about 1.3m, except in the 5 year ARI present day climate event,
where the increase was approximately 1.2m. At the lower basin embankment, the increase
in maximum water was approximately 0.3m in the 100 year with climate change event,
reducing to approximately 0.1m in the 5 year ARI existing climate event. Maximum water
levels just upstream of the embankments in the fully developed case are given in Table 9.
Event

Maximum level upstream of embankment (m)
Upper (crest 29.3m)
Middle (crest 28.0m)
5 year ARI
29.44
27.85
5 year ARI 29.47
28.05
climate change
10 year ARI
29.46
28.04
10 year ARI 29.49
28.08
climate change
100 year ARI
29.49
28.08
100 year ARI 29.53
28.11
climate change

Lower (crest 26.3m)
26.15
26.24
26.21
26.30
26.30
26.37

Table 9: Predicted maximum water levels upstream of proposed detention basin embankments
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8.

Effect of proposed residential development on Koputaroa
Stream flood levels

The assessment of effect of the proposed residential development on the Koputaroa
Stream is limited to the reach beside Tavistock Road, as no comprehensive model of
stream Koputaroa has been constructed.
In the 5 year ARI event with present day climate, the outfall stream modelling indicated
an increase in peak flow due to the residential development of 0.2m3/s. The Aulos model
described above indicates an increase in water level due to the residential development of
0.0 to 0.01m, as detailed in Table 10. It should be noted that where water levels are above
the bank level, as in this case, the Aulos software extends a vertical wall upwards from the
last point on the section. In adding the increase in the development catchment outfall
stream peak flow to the Koputaroa peak flow, it is assumed that the two peaks would
occur at the same time. This is a somewhat conservative assumption.
Location

Model
chainage
(km)

Waoku
2.943
confluence
Jackson
3.345
Road drain
confluence

Existing land use

After proposed residential
development

5 year ARI
discharge
from FFNZ
(m3/s)
49.1

Water level 5 year ARI
(m)
from discharge
Aulos model from FFNZ
(m3/s)
7.41
49.3

7.42

55.0

6.31

6.31

55.2

Water level
(m)
from
Aulos model

Table 10: Estimated increase in water levels on the Koputaroa Stream due to the proposed residential development in
the 5 year ARI flood event

In the 5 year event with 2C of climate warming, the outfall stream modelling found that
the proposed detention basins were effective in making the fully developed peak flow at
State Highway 57 smaller than that with existing land use. Therefore there would be no
effect on maximum flood levels in the Koputaroa.

9.

Increase in Koputaroa bank level necessary to contain 20
year ARI flood flows

The Aulos model of the Koputaroa Stream reach beside Tavistock Road was used to
estimate the increase in bank height necessary to contain the 5 year ARI flood. The
uncertainties noted above also apply here – the survey of the bank levels is not
comprehensive, only a fairly short reach of the stream is considered, and the downstream
boundary condition is necessarily an estimate, because this investigation did not include a
comprehensive model of the Koputaroa Stream. It is noted again that the Aulos software
extends a vertical wall upwards when the water level exceeds bank level. Within the
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limitations of those assumptions and approximations, the necessary raising of the banks is
estimated to be approximately 0.5m. Details are given in Table 11.
Location

Model
chainage
(km)

Waoku
2.943
confluence
Jackson
3.345
Road drain
confluence

Existing bank levels (m)

Water level
in 20 year
ARI event
from Aulos
model (m)

Raise
stopbanks by
(m) - not
including
freeboard

Left
7.17

Right
7.92

7.67

0.5

6.21

6.07

6.58

0.51

Table 11: Estimate of necessary raising of Koputaroa banks to contain 20 year ARI flood in Tavistock Road reach

10. Conclusions
1. Cross sections were surveyed on the Koputaroa Stream between the confluence of
the proposed North East Levin development catchment outfall stream and the
Jackson Road drain, and were used to construct a hydraulic model of that reach of
the stream.
2. Flood flows on the Koputaroa Stream were estimated at Tavistock Road bridge,
Waoku Stream confluence, and Jackson Road drain confluence, using the regional
flood frequency method of McKerchar and Pearson (1989).
3. It was found that the reach of the reach of the Koputaroa beside Tavistock Road
has capacity for approximately the mean annual flood.
4. A hydrological model of the development catchment was built covering the
proposed residential development area, and all the rest of the catchment of the
outfall stream down to its confluence with the Koputaroa Stream. The model was
“calibrated” so that it produced peak flows consistent with those predicted by the
regional flood frequency method of McKerchar and Pearson (1989).
5. Different versions of the hydrological model representing the present case with
existing land use and after full development of the proposed residential area, were
used to produce runoff hydrographs for storms of 5, 10, and 100 year ARI, with
present day climate and with 2C of global warming.
6. A hydraulic model of the outfall stream from Roslyn Road to State Highway 57
was built in the Tuflow software, and was used to estimate peak flows at the
confluence with the Koputaroa Stream, under existing land use, and with the
proposed residential development and detention basins along the outfall stream.
7. It was found that in most of the events simulated, the proposed detention basins
were effective in limiting the development catchment peak outflows to the pre
development values.
8. In the 5 year ARI event with present day climate it was found that the increase in
flood levels due to the proposed residential development would be negligible.
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9. The hydraulic model of the Koputaroa Stream was used to estimate that in order to
contain the 20 year ARI flood event with present day climate, the stopbanks
should be raised by approximately 0.5m plus freeboard.
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Figure 1: North East Levin stormwater subcatchments, including the area intended for residential development (which is on the south side of Roslyn Road and extending a little to the east of
Fairfield Road).
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Figure 2: Koputaroa Stream catchment down to Jackson Road drain confluence
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Figure 3: Positions of cross sections surveyed on the Koputaroa Stream and the development catchment outfall stream
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Figure 4: Tuflow model domain (cross-hatched), and area where anomalous Lidar levels were adjusted (shown in light blue)
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s
Figure 5: Locations of surveyed culverts on the development catchment outfall stream (shown as red dots)
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Figure 6: Source areas where the inflows were introduced to the outfall stream hydraulic model (shown in blue), and the hydrological model subcatchments
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Figure 7: Embankments of proposed detention basins (shown in red)
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Figure 8: Predicted discharges at State Highway 57 in a 5 year ARI storm with present day climate, under existing land use and after the proposed residential development
Status – Draft
Project Number – BM1-448

9

Barnett & MacMurray Ltd

November 2016
Our Ref − r-Koputaroa-BM448-v1.docx

Horowhenua District Council
Effects of North East Levin urban development on
Koputaroa Stream

Figure 9: Predicted discharges at State Highway 57 in a 5 year ARI storm with 2C climate warming, under existing land use and after the proposed residential development
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Figure 10: Predicted discharges at State Highway 57 in a 10 year ARI storm with present day climate, under existing land use and after the proposed residential development
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Figure 11: Predicted discharges at State Highway 57 in a 10 year ARI storm with 2C climate warming, under existing land use and after the proposed residential development
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Figure 12: Predicted discharges at State Highway 57 in a 100 year ARI storm with present day climate, under existing land use and after the proposed residential development
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Figure 13: Predicted discharges at State Highway 57 in a 100 year ARI storm with 2C climate warming, under existing land use and after the proposed residential development
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To be appended to the Effects of North East Levin urban development on Koputaroa Stream report
as Appendix B.

Flood estimation for Koputaroa Stream
Reviewing staff at Horizons Regional Council had reservations about the modelling reliance on
rainfall and design flow estimates from regional flood frequency method and HIRDS. They wished to
see some calibration of the Regional flood frequency method against the observed flow record from
the Koputaroa Stream at Tavistock Road. While this is a larger catchment than the urban one of
most interest in this study, design flood estimates were made for the Koputaroa at Tavistock Rd as
part of the investigation and these can be compared to estimates from observed data to provide
some validation of the design flows.
The following sections describe how design flood estimates were obtained from the site record, and
compare them to estimates from the Regional Flood Frequency Method (RFFM).

Site data
A series of annual flow maxima for the Koputaroa at Tavistock Rd was supplied by Horizons Regional
Council. The flow record at Tavistock Rd commenced in January 1974 and ended in January 1996.
This provided 22 years of data, including 1974 and excluding 1996.
Data from the years 1989-1996 was recovered from the Horizons archive and is not fully quality
assured. Flow record notes state that many of the annual maximum flows, including the largest in
the record, occur during times the recorder was not operating. They have been derived by taking
measurements of debris levels or correlating with local flow records. However, the conclusion of the
rating team was that peak flows should be reasonably accurate. As this is this only available data, it
was taken as correct for the purposes of this analysis.
Flow statistics for the Koputaroa annual maxima series are in Table 1.
Catchment area (km2)
Record length (years)
Maximum annual flood (m3/s)
Minimum annual flood (m3/s)
Mean annual flood (m3/s)
Std dev annual floods (m3/s)
Ǭ/ A0.8

20.7
22
18.9
2.5
9.6
3.8
0.85

Table 1: Flood statistics, Koputaroa at Tavistock Road

Estimate of flood distribution
The annual maximum flows were each assigned a Gringorten plotting position AEP. When plotted
with the reduced variate, YT, they displayed a reasonably linear relationship, indicating that an EV1
distribution would be a good estimate for the population of extreme flood flows.
Using the method of L-moments, parameters for an EV1 distribution were estimated from the
sample flow data. For comparison, parameters for a GEV (generalised extreme value) distribution
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were also generated. GEV distributions are described by 3 parameters; location u, scale α and shape
k. EV1 is the particular case of GEV where k = 0.
The estimated distributions are plotted with the flow maxima in Figure 1.

Koputaroa flood distributions
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Koputaroa maximum annual floods

EV1 distribution
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Figure 1: Koputaroa observed floods with estimated distributions

It can be seen that EV1 is a good match to the data, particularly for higher return period (greater YT)
floods. The chosen distribution is described by the parameters u = 8.00 and α = 2.82. Using the EV1
distribution, flows have been estimated for a range of return periods. These are shown in Table 2
together with estimated standard error and results from the Regional Flood Frequency Method.
T

AEP

Q (EV1)
m3/s

(years)
1
5
10
20
50
100

SE (EV1)

0.63
0.18
0.10
0.05
0.02
0.01

8.0
12.5
14.5
16.5
19.0
21.0

Q (RFFM)

SE (RFFM) Q (Design)
m3/s

m3/s
8%
8%
9%
10%
11%
12%

18.9
29.2
33.7
38.2
44.1
48.6

32%
17%
19%
22%
26%
28%

13.4
20.9
24.1
27.3
31.6
34.8

Table 2: EV1 distribution flood estimates for return periods
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Flood flows estimated from the EV1 distribution based on the site record are approximately 40% of
those found by the RFFM. It is probable that the RFFM has overestimated the flood flows. Possible
reasons for this are discussed below.

Reasons for differences in the at site and RFFM flood estimates
In the Horowhenua and Manawatu region of the western North Island, none of the catchments used
to create the regional flood frequency method come from the flat coastal area. They all include a
reasonable amount of high elevation area, with recorders located either in the hills or on the plains
close to the foothills.
The lack of data in the coastal area, including Levin, means that the flood information contours are
lacking. Where contours do exist around this area, some judgement must be used to extrapolate
likely values.
The response of a catchment to rainfall, measured in the RFFM by the parameter Ǭ/ A0.8 (mean
annual flood over area raised to the power of 0.8), will vary with mean catchment elevation, since
rainfall is generally more intense at higher elevations. This means that the collective regional
information is not as reliable when applied to coastal catchments at lower elevations, unless the
RFFM has included nearby catchments with similar characteristics, including aspect and mean
elevation.
The two closest catchments to Koputaroa included in the RFFM are the Ohau at Rongomatane
(catchment area 101km2) and Tokomaru at Quarry (catchment area 56.6km2). Both of these
catchments originate in the mountains or foothills and both have at site Ǭ/ A0.8 overestimated by the
RFFM contours. This situation will tend to get worse the further one strays towards the coast and is
an issue for this part of the western North Island, from Manawatu-Wanganui to South Taranaki.
While a reasonable estimate of Ǭ/ A0.8 extrapolated from the RFFM contour map for the centroid of
the Koputaroa catchment was 2.0, the at site analysis for the Koputaroa at Tavistock Rd found Ǭ/ A0.8
to equal 0.85. This difference is already enough to explain the range in the estimated design flood
flows between the two methods.
It is possible to combine RFFM flood estimates with at site estimates, to provide pooled flood
estimates. An empirical Bayes estimate is made where the two flood estimates are inversely
weighted by relative variance and combined. It was found that the weighting factor (called
shrinkage) for return periods of 5-100 years was between 3-4%. This meant that the resulting pooled
flood estimates would be almost the same as the at site estimates, due to the predicted variance of
this method being much less than that for the RFFM.
The at site record length of 22 years is reasonably short. The chance of a 100 year return period
flood occurring during that period is about 20%. As the record extends, the chance of capturing
more extreme events increases, and the record becomes a better estimator for extreme floods. It is
possible that the distribution derived from the site record underestimates design floods.

Summary
From the flood frequency analysis carried out for Koputaroa at Tavistock Rd, it appears that initial
design flood estimates based on the RFFM were overestimated. In terms of this study, this means
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that reported design flood flows, levels and extents are likely to be conservative. Anecdotal evidence
is that the stream around Tavistock Rd has most recently overtopped during 2004 and 2015. This
implies that the stream capacity in this reach is greater than the mean annual flood. Otherwise,
there would be evidence of the stream overtopping every year or two. However, hydraulic modelling
of the channel alongside Tavistock Rd demonstrated that it has a capacity of around 23m3/s, which is
the RFFM estimate of the mean annual flood.
Based on the different results from the two flood estimation methods, and the anecdotal evidence,
it is recommended to adopt an average of the RFFM and at site values for design flood flows. These
design flood values are included in Table 2.
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Appendix C
REGIONAL COUNCIL ADVICE RE PERAWITIS WETLAND

Kylie Mills
From:
Sent:
To:
Cc:
Subject:

Natasha Adsett <Natasha.Adsett@horizons.govt.nz>
Tuesday, 19 July 2016 8:47 a.m.
Emma Hilderink
Consents Enquiries Mailbox
RE: Website Enquiry from Emma Hilderink (++7008++) <++7008++> is appended
with requester reply

Hi Emma
I ended up talking with one of our water scientists and he has advised the stream the discharge goes to doesn’t
actually meet the Perawitis wetland except in flood – so we wouldn’t assess it as a discharge to the wetland (in this
case a Threatened habitat). So yes, the use of rule 14‐18 and 14‐19 is all that is applicable in this instance.
Thanks
Natasha
From: Natasha Adsett
Sent: Thursday, 14 July 2016 2:58 p.m.
To: emma.hilderink@goodearthmatters.com
Cc: Consents Enquiries Mailbox
Subject: RE: Website Enquiry from Emma Hilderink (++7008++) <++7008++> is appended with requester reply

Hi Emma
I think your assessment is correct but I just want to have a quick chat to one of the other planners. I am not in the
office tomorrow so will come back to you on Monday.
Many thanks
Natasha
From: Consents Enquiries Mailbox
Sent: Thursday, 14 July 2016 11:26 a.m.
To: Natasha Adsett
Subject: RE: Website Enquiry from Emma Hilderink (++7008++) <++7008++> is appended with requester reply

http://corporatesupport.horizons.govt.nz/WorkOrder.do?woMode=viewWO&woID=7008
Created by : emma.hilderink
Hi Natasha
The discharge point to the Koputaroa Tributary is 150m to the north east of the Fairfield and Roslyn Road
intersection, in Levin, approximate topo reference BN33 958 017.
Kind regards,
Emma Hilderink

1

Horizons Regional Council | 24 hr freephone 0508 800 800 | www.horizons.govt.nz
T twitter.com/horizonsrc | FB facebook.com/horizonsregionalcouncil

This email is covered by the disclaimers which can be found by clicking here.
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Appendix D
SCHEDULE E TARGETS

Schedule E Water Quality Targets Relevant to the Koputaroa Stream and Tributary

Parameter

Units

pH

Limit Type

Value Limit (Less Than
Unless Specified)

Change
Limit

Range

7 to 8.5

0.5
3

Temp

°C

Must not exceed

24

DO

% SAT

Must exceed

60 (more than)

scBOD5

g/m3

Monthly Average

2

POM

g/m3

Average must not exceed.
When river at or below 50th
percentile flow.

5

Periphyton

Chla mg/m2

Must not exceed.

200

DRP

3

g/m

Annual average. When river at
or below 20th percentile flow.

0.015

SIN

g/m3

Annual average. When river at
or below 20th percentile flow.

0.444

Dep. Sedi. Cov

%

MCI

25
Must exceed

100 (more than)

Ammoniacal N

g/m3

Average concentration.

0.400

Tox.

%

Toxicants must not exceed
ANZECC GV for protection of
95% of species.

95

Clarity

m

Black Disk sighting range.

2.5

E. coli

MPN/100ml

50th percentile flow only apply
1 Nov to 30 April

260 <50th percentile flow,
550 <20th percentile flow

Per. Fil. cov

%

Algae more than 2cm long.

30

Dia/Cyan cov

%

Dia and Cyan more than 0.3cm
thick.

60

QMCI

%

30

20

Appendix E
WATER QUALITY MONITORING RESULTS

24408‐0
30276‐0
30277‐0
30275‐0
30571‐0
30572‐0
30573‐0
30574‐0
30575‐0
30576‐0
40375‐0

17/28390‐01
17/28931‐01
17/28392‐01
17/29864‐01
17/29865‐01
17/29868‐01
17/29885.01
17/29886‐01
17/29887‐01
17/48718‐01

E1 Target
Market Gardens
FF Outlet
Kennedy Sump
Market Gardens
FF Outlet
Kennedy Sump
Market Gardens
FF Outlet
Kennedy Sump
Market Gardens
FF Outlet

1‐Jan‐00
25‐Oct‐16
28‐Apr‐17
28‐Apr‐17
30‐Apr‐17
12‐May‐17
12‐May‐17
12‐May‐17
13‐Jul‐17
13‐Jul‐17
13‐Jul‐17
15‐Aug‐17
21‐Sep‐17

16:15
21:30
21:40
12:00
8:45
8:50
8:20
9:55
9:50
9:45

7.0
6.2
7
6.2
6.9
6.9
6
6.6
6.7
6.9
6.5
7.1

5
4.9
1.3
38.3
11.1
13.6
3.9
8.7
5.8
3.3
7.4
6.1

1
8.9
1
7.6
9.8
8.9
8.2
8.2
9.5
4.6
9.7

2
3
1
6
1
1
1
1
3
3
3
3

7.14
4.43
11.3
9.49
4.42
0.47
8.83
1.47
0.08
0.38
1.24

0
7.01
4.42
9.47
9.43
3.66
0.352
6.82
1.28
0.042
0.173
1.15

0.4
0.13
0.02
1.85
0.07
0.76
0.11
2.01
0.19
0.04
0.21
0.09

0.055
0.022
0.04
0.222
0.142
0.119
0.033
0.122
0.121
0.063
0.134
0.11

(g/m³)

(g/m³)

Copper

Lead

Nickel

0.013 0.000201 0.00101 0.001401 0.003401 0.01101
0.001
0.0002
0.001
0.0014
0.0011 0.0005
0.001
0.0002
0.001
0.0005
0.0005 0.0005
0.001
0.0002
0.001
0.012
0.0005 0.0016
0.001
0.0002
0.001
0.003
0.0005 0.0005
0.001
0.0002
0.001
0.0024
0.0005 0.0005
0.001
0.0002
0.001
0.0014
0.0005 0.0005
0.001
0.0002
0.001
0.0025
0.0005 0.0005
0.001
0.0002
0.001
0.0021
0.0005 0.0005
0.001
0.0002
0.001
0.0006
0.0005 0.0005
0.001
0.0002
0.001
0.0017
0.0005 0.0005
0.001
0.0002
0.001
0.0027
0.0005 0.0005

pH

BOD5
7

10000
1000
100
10
1

5
4
3
2
1
0

Dissolved Oxygen

Inorganic Nitrogen

12

12

10

10

8

8

6

6

4

4

2

2

0

0

Dissolved Reactive Phosphorous

Ammonia

Nitrite, Nitrate

0.35

2.5

10
9
8
7
6
5
4
3
2
1
0

6

0.3

2

0.25

1.5

0.2

1

0.15
0.1

0.5

0.05
0

0

Aluminium

Arsenic

0.25

0.014

0.2

0.012
0.01
0.008
0.006
0.004

0.05

0.008
260
0.01 N/a
0.004
23
0.066
5,000
0.002
9,400
0.005
5,500
0.008
730
0.002
12,000
0.002
16,000
0.003
190
0.002
15
0.002
29,000

Total Organic Carbon
45
40
35
30
25
20
15
10
5
0

0.1

E‐coli
100000

15:00

7.2
7.0
6.8
6.6
6.4
6.2
6.0
5.8
5.6
5.4

0.15

(g/m³) (cfu/100mL)
E‐coli

(g/m³)

Zinc

(g/m³)
Chromium

Aluminium

0.015
0.144
0.021
0.174
0.205
0.165
0.013
0.304
0.215
0.006
0.07
0.14

(g/m³)

Arsenic

(g/m³) (g/m³)

Dissolved
Reactive
Phosphorous

Ammonia

Nitrite,
Nitrate

BOD5

pH

Inorganic
Nitrogen

Time

Dissolved
Oxygen

Date

Total Organic
Carbon

Sample

(g/m³)

Cadmium

North‐East Levin ‐ Stormwater Quality
(g/m³) (g 02/m³) (g/m³) (g/m³) (g/m³) (g/m³)

Cadmium

Chromium

0.0004

0.002

0.0003

0.0015

0.0002

0.001

0.0001

0.0005

0

0

0.002
0

0

0.014
0.012
0.01
0.008
0.006
0.004
0.002
0

0.004
0.0035
0.003
0.0025
0.002
0.0015
0.001
0.0005
0

Zinc

Nickel

Lead

Copper

0.012

0.07

0.01

0.06

0.008
0.006

0.05
0.04
0.03

0.004

0.02

0.002

0.01

0

0

Koputaroa Stream Monitoring to Assess Against Schedule E Targets
(As agreed between District Council and Regional Council ecologists)

Aluminium (Dissolved)
Arsenic (Dissolved)
Cadmium (Dissolved)
Chormium (Dissolved)
Copper (Dissolved)
Lead (Dissolved)
Zinc (Dissolved)
pH
Dissolved Oxygen
Calcium (Dissolved)
Magnesium (Dissolved)
Total Hardness

g/m3
g/m3
g/m3
g/m3
g/m3
g/m3
g/m3
‐
g/m3
g/m3
g/m3
g/m3

95% Toxicant level
0.055
0.013
0.0002
0.001
0.0014
0.0034
0.008

26/11/2018
Site 1
Site 2
0.018
0.024
<0.001
<0.001
<0.0002
<0.0002
<0.001
<0.001
0.0012
0.0052
<0.0005
0.0021
0.004
0.006
6.8
6.8
8.1
6.4
3.9
6.9
1.03
2.63
14
28

17/12/2018
Site 1
Site 2
0.020
0.010
<0.001
<0.001
<0.0002
<0.0002
<0.001
<0.001
<0.0005
<0.0005
<0.0005
<0.0005
0.002
<0.002
7.0
7.1
9.1
8.0
19.6
25.3
9.69
12.2
89
114

16/01/2019
Site 1
Site 2
0.016
0.008
<0.001
<0.001
<0.0002
<0.0002
<0.001
<0.001
0.0005
<0.0005
<0.0005
<0.0005
<0.002
<0.002
6.9
7.2
7.7
5.0
12.8
18.3
7.27
10.6
74
108

15/02/2019
Site 1
Site 2
0.004
0.003
<0.001
<0.001
<0.0002
<0.0002
<0.001
<0.001
0.0006
0.0007
<0.0005
<0.0005
<0.002
0.028
7.1
7.3
7.3
6.2

118

98

Daily Rainfall in Relation to Sampling Dates
50

25
20
15
10
5
0

Levin AWS Rainfall Station

Levin EWS Rainfall Station

Sample taken 15/2/19

30

Sample taken 16/01/19

Rainfall (mm)

35

Sample Taken 17/12/18

40

Sample Taken 26/11/18

45

Appendix F
ECOLOGICAL EFFECTS ASSESSMENT

Date:

17th June 2019

To:

Annette Sweeney
Principal Environmental Engineer
Good Earth Matters

Response to request for additional information: Koputaroa Stream –
Stormwater discharge and mitigation works

1

Background

Horowhenua District Council have applied for consent from Horizons Regional Council to
increase the discharge of stormwater to a tributary of the Koputaroa Stream and conduct mitigation
works on the bed. On the 04/04/2018 staff and contractors for Horewhenua District Council1 met
on site to discuss the best methodology for responding to a request for further information on the
ecology of the Koputaroa Stream tributary:
During the site visit the information required for two different parts of the application were
discussed:
1. The mitigations works for Stage 1 by itself.
2. The stormwater discharge and the mitigation works for Stages 2 through 5.
This memorandum:
•
•
•

Outlines the agreed information requirements for both parts of the application described
above (Section 2);
Presents the technical information required to respond to the request for further
information (Section 3); and
Describes the likely impacts of the mitigation works on the section of the Koputaroa
Stream tributary that runs through the Stage 1 (Section 4).

Present: Garth Flores (HDC), Gerry O’Neill (HDC), Annette Sweeney (GEM), Michael Greer (ACL)), Sara Westcott
(HRC) and Dr Alex James (EOS)
1

1

2
2.1

Agreed approach to responding to request for further information
Stage 1 stormwater mitigation works

The agreed process for responding to the six questions posed by Dr Alex James in Horizons request
for further information is:
2.1.1 Question 1
Query: Please provide information on the aquatic biota of the section of the tributary to be affected
by the proposed works. This should include at a minimum the fish species present or likely to be
present as well as megainvertebrates (e.g., kākahi and koura). Of interest is whether brown mudfish
are present.
Outcome of site visit: Dr James and I agreed that, due to the ephemeral nature of the waterway in
Stage 1 and the obvious lack of aquatic fauna, an assessment of the fish and mega-invertebrates
present is not required.
2.1.2 Question 2
Query: Please provide information on the state of the aquatic habitat in the tributary (e.g., location
of ephemeral, intermittent and permanent sections, substrates, water depths, wetted widths, habitat
types, fish cover, etc).
Outcome of site visit: After observing the state of the waterway within Stage 1 it was agreed that
an assessment of the aquatic habitat in this area is not needed
2.1.3 Question 3
Query: Please provide representative images of the tributary channel.
Outcome of site visit: Photos will be provided
2.1.4 Question 4
Query: Please indicate how the loss of fish and mega-invertebrates during construction will be
avoided.
Outcome of site visit: Dr James and I agreed that this would best be achieved through a condition
in the consent that stipulates that fish recovery will be conducted before any extensive works in
flowing water are commenced, and that any spoil will be searched for fish during the earth works
required to install structures.
2.1.5 Question 5.
Query: Please provide a site-specific assessment against relevant Schedule E targets that takes
into account the likely stormwater treatment provided by the proposed works (e.g., taking into
account the proposed works which will provide a level of stormwater treatment through detention
and wetland-type system).
2

Outcome of site visit: As Stage 1 works are the attenuation/treatment area, the discharge can be
considered to be downstream of this stage. Consequently, an assessment of stormwater quality is
not needed for this stage.
2.1.6 Question 6
Query: Some of the supporting information would imply there may be removal of existing weedy
vegetation and planting of appropriate indigenous plants. Please provide more information on the
location and extent of such undertakings
Outcome of site visit: Dr James and I agreed that this is best dealt with through a condition in the
consent that stipulates that a planting and maintenance plan be provided to Horizons Regional
Council before works begin.
2.2

Stormwater discharge and Stage 2-5 mitigation works

The agreed process for responding to the six questions posed by Dr James in Horizons request for
further information is:
2.2.1 Question 1
Query: Please provide information on the aquatic biota of the section of the tributary to be affected
by the proposed works. This should include at a minimum the fish species present or likely to be
present as well as megainvertebrates (e.g., kākahi and koura). Of particular interest is whether
brown mudfish are present.
Outcome of site visit: Dr James and I agreed that fish surveys (including mudfish trapping),
should be conducted in the ponded areas of the Koputaroa Stream tributary, to gain insight into
the likely need for fish recovery before earthworks and during the installation of structures. We
also agreed that the ponded areas should be sampled for macroinvertebrate (through sweep netting)
to help assess the potential impacts of the stormwater discharge2, and that existing structures
should be assessed to determine if the planned upgrades need to improve fish passage.
These surveys were conducted in May 2018.
2.2.2 Question 2
Query: Please provide information on the state of the aquatic habitat in the tributary (e.g., location
of ephemeral, intermittent and permanent sections, substrates, water depths, wetted widths, habitat
types, fish cover, etc).

2

Note: this assessment will only be used to determine if sensitive EPT taxa, that could be impacted
by reduced water quality, are present. Traditional invertebrate community health index’s like the
MCI is not appropriate for use in the ponded sections of the Koputaroa Stream tributary, and should
not be considered for use in consent conditions.
3

Outcome of site visit: Dr James and I agreed that habitat surveys were only needed if channel
modification turns out to be required (not including structure installation). If it is deemed that these
works are necessary, it was agreed that habitat surveys would be needed in the flowing sections of
stream where earthworks are planned.
It has been now been confirmed that in-stream earthworks will be limited to the installation of
structures at crossings; and that the existing channel will not be modified beyond this.
Consequently, habitat surveys are not required.
2.2.3 Question 3
Query: Please provide representative images of the tributary channel.
Outcome of site visit: Photos will be provided.
2.2.4 Question 4
Query: Please indicate how the loss of fish and mega-invertebrates during construction will be
avoided.
Outcome of site visit: Dr James and I agreed that this would best be achieved through a condition
in the consent that stipulates that fish recovery will be conducted before any extensive works in
flowing water are commenced, and that any spoil will be searched for fish during the earth works
required to install structures.
2.2.5 Question 5
Query: Please provide a site-specific assessment against relevant Schedule E targets that takes
into account the likely stormwater treatment provided by the proposed works (e.g., taking into
account the proposed works which will provide a level of stormwater treatment through detention
and wetland-type system).
Outcome of site visit and further discussions: Annette Sweeney of GEM provided slightly
higher resolution estimates of likely stormwater quality and treatment rates based on existing data,
and provided this in the attached memo. Furthermore, additional monitoring was conducted to
inform the response to the S.92 request. This information will be considered in the context of the
invertebrate sampling results to assess the potential effects of the discharge on aquatic fauna.
Dr James and I agreed that the additional monitoring should be primarily focused on collecting
sufficient water quality data to assess the Koputaroa Stream tributary against the toxicant target.
This monitoring involved:
•

A single round of wet-weather water quality sampling at two sites (Figure 1) when the
discharge is occurring. This monitoring will be conducted during the first-flush phase of a
rainfall event following a sustained period of dry weather. Contaminant concentrations
during such an event will likely be at or near their maximum. Thus, the results of this
sampling should provide an indication of whether the targets are breached during
stormwater events; and
4

•

Three rounds of dry-weather water quality sampling at two sites (Figure 1). Sampling will
be conducted in late August/early September, October and November so that seasonal
differences can be detected. Data from this sampling will be used to determine whether
non-compliance with targets during stormwater events is the result of the discharge or
simply a reflection of normal state.

The parameters measured in each water sample were:
•
•
•
•
•
•
•
•
•
•
•

Dissolved aluminium
Dissolved arsenic
Dissolved cadmium
Dissolved chromium
Dissolved copper
Dissolved lead
Dissolved zinc
Total hardness
pH
Temperature
Dissolved oxygen

Dr James and I have agreed that an assessment against the ammoniacal nitrogen, ScBOD5, POM,
DRP and SIN targets was not required as:
•

•
•

These targets apply to average (annual or monthly) concentrations and it will take a
significant amount of time to collect the data required to conduct such an assessment (at
least a year);
These targets apply at flows where stormwater is unlikely to be discharged to the
Koputaroa Stream tributary (ScBOD5, DRP and SIN ≤ 20th FEP; POM ≤ 5 0th FEP); and
These parameters are not typical stormwater contaminants, and are more commonly
associated with agricultural land-use and/or wastewater discharges.

Targeted monitoring was not required to assess the Koputaroa Stream tributary against targets for
MCI, deposited sediment or periphyton as:
•
•

The Koputaroa Stream tributary is a spring-fed system with a plant community that is
dominated by macrophytes not periphyton; and
Monitoring conducted by Aquanet in May 2018 clearly showed that the targets for MCI
and deposited fine sediment are not being met in the Koputaroa Stream tributary.

5

Figure 1: Map of sampling sites

2.2.6 Question 6
Query: Some of the supporting information would imply there may be removal of existing weedy
vegetation and planting of appropriate indigenous plants. Please provide more information on the
location and extent of such undertakings
Outcome of site visit: Dr James and I agreed that this could be dealt with either through a
condition in the consent that stipulates that a planting and maintenance plan be provided to council
before works begin, or the S.92 response. Both options work, but when the planting plan is
submitted will be dependent on when Horowhenua District Council can finalise it.

6

3

Response to S.92 questions

3.1

Question 1

3.1.1 Query
Please provide information on the aquatic biota of the section of the tributary to be affected by the
proposed works. This should include at a minimum the fish species present or likely to be present
as well as megainvertebrates (e.g., kākahi and koura). Of interest is whether brown mudfish are
present.
3.1.2 Response
Background
As agreed, fish surveys (including mudfish trapping) were conducted in the ponded areas of the
Koputaroa Stream tributary (Stage 1-5 only) to gain insight into the likely need for fish recovery
before earthworks and during the installation of structures. Ponded areas were also sampled for
macroinvertebrates to help assess the potential impacts of the stormwater discharge.
Methods
Sites
Sampling was conducted at five sites along the Koputaroa Stream tributary, (hereafter referred to
as Sites 1-5) (Figure 2). Site 1 and Site 2 were located in a pond within the area identified as Stage
4 in Appendix B of the application, Site 3 was located in stagnant section of stream at the bottom
of Stage 4, Site 4 was located in a flowing section of stream at the downstream end of Stage 5, and
Site 5 was located in a flowing section of stream downstream of Stage 5. A description of the
morphology of each site is provided in Table 1.

Table 1: Morphology of survey sites.
Site
Site 1

Habitat
Pond

Av. depth (mm)
155

Max. depth (mm)
180

Wetted width (mm)
N/A

Site 2

Pond

155

180

N/A

Site 3

Stream

137

165

2170

Site 4

Stream

213

235

1650

Site 5

Stream

77.5

90

2000

7

Figure 2: Map of survey sites.

At all sites, the bed was composed of 100% fine sediment, and riparian cover was 100% grass and
weeds. Aquatic plant growth was variable between sites; filamentous algal cover was 40% at Site
1 and Site 2 (no other plants recorded), emergent macrophyte cover was 100% and 25% in Site 3
and Site 5 respectively (no other plants recorded), and no plants were observed in Site 4. Habitat
data is provided in Table 2, and photographs of the sites are provided in Figure 3.

Table 2: Habitat at survey sites.
Site

Bed substrate

Riparian grass/weed cover

Plant cover

Site 1

100% fine sediment

100% grass and weeds

40% fil. algae

Site 2

100% fine sediment

100% grass and weeds

40% fil. algae

Site 3

100% fine sediment

100% grass and weeds

100% emerg. macrophyte

Site 4

100% fine sediment

100% grass and weeds

None

Site 5

100% fine sediment

100% grass and weeds

25% emerg. macrophyte

8

Figure 3: Site photos.

Fish surveys
Site 1 and Site 2 were surveyed using a single fyke net and two Gee-minnow traps at each site.
Fyke netting was not possible in all other sites, which were surveyed with two Gee-minnow traps
only. Nets were set overnight on the 7th of May 2018, and were retrieved on the following morning
(total netting time at each site 17 h 40 m – 18 h 50 m)
Macroinvertebrate surveys
Macroinvertebrates were sampled around Sites 1 and Site 2. Invertebrates were collected by
sweeping with a 300µm mesh net. A total sampling effort of 3 minutes was divided into three 1minute sweeps to cover different habitat types (emergent macrophytes, submerged macrophytes,
open water, woody debris, etc.). Macroinvertebrate samples were processed for macroinvertebrate
species identification and their relative abundance using the semi-quantitative protocols outlined
9

in the Ministry for the Environment’s ‘Protocols for sampling macroinvertebrates in wadeable
streams’. Protocol ‘P2: 200 fixed count and scan for rare taxa’ was used.
Results
Fish
The results of the fish surveys are presented in Table 3. Only three fish were caught across all sites,
a shortfin eel and an upland bully at Site 1 and a shortfin eel at Site 2. No fish were located outside
of the ponded area in Stage 4, and mudfish were not observed at any site. However, flow was low
in the stream at the time of sampling, and during wetter periods the stream may support a slightly
more diverse and abundance fish community. Given that fish were found in the surveys, fish
salvage should be conducted prior to earthworks in flowing water (note – works in flowing water
are not planned).

Table 3: Fish survey results by site.
Site

Fyke net

Gee-minnow traps

Site 1

Shortfin eel (450 mm)

Upland bully (45)

Site 2

Shortfin eel (500 mm)

No fish

Site 3

N/A

No fish

Site 4

N/A

No fish

Site 5

N/A

No fish

As part of this assessment existing structures were quickly assessed to determine if they are barriers
to fish passage. Due to access issues only three structures could be looked at while on site (Figure
2). Of these, the structures labelled as Structure 2 and Structure 3 in Figure 2 and Figure 4 did not
pose an obvious barrier to fish passage on the day they were assessed, There was no drop at the
downstream end of either structure, and water velocity and angle were not noticeably higher than
in the stream itself (Figure 4). It is worth noting, that this does not mean these structures are always
passable, and if these structures are replaced care should be taken to ensure that passage is provided
across a range of flows. Structure 1 (Figure 2), has a significant drop at the downstream end
(Figure 4), and is undoubtedly a barrier to fish passage. This should be remediated as part of the
upgrade of this structure.
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Figure 4: Photos of the downstream end of each structure.

Macroinvertebrates
The results of the macroinvertebrate surveys are presented in Table 4. Although macroinvertebrate
communities are widely used to assess stream health, no indices relative to wetland
macroinvertebrate communities have been developed. Therefore, the health of the
macroinvertebrate community in the pond where sampling can be conducted cannot be assessed
from these results. However, the communities’ sensitivity to additional contaminant load can be
assessed from the presence of pollution sensitive Ephemeroptera (mayflies), Plecoptera
(stoneflies) and Trichoptera (caddisflies) taxa. None of these taxa were found in the surveyed pond
(although Oxyethira albiceps does belong to the Trichoptera order, it is an algal piercing caddis,
and is not sensitive to pollution like other caddis’).
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Table 4: Macroinvertebrate survey results by sample

Taxon
COLLEMBOLA
CRUSTACEA
Cladocera
Copepoda
Ostracoda
DIPTERA
Chironomus species
Orthocladiinae
Tanytarsini
HEMIPTERA
Anisops species
Microvelia macgregori
Sigara species
HIRUDINEA
NEMATODA
OLIGOCHAETA
PLATYHELMINTHES
TRICHOPTERA
Oxyethira albiceps
Number of taxa

3.2

MCI score
6
5
5
3

Sample 1 (n)

13
1080

Sample 2 (n)
10

Sample 3 (n)

20
25
210

100
240
750

35
5
1

70

1

1
2
3

147
1

5
5
5
3
3
1
3

1
1
7
1
7
187
13

260
5
5
5
170
465
50

1
1
120
460
1070

11

5
15
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1

Question 2

3.2.1 Query
Please provide information on the state of the aquatic habitat in the tributary (e.g., location of
ephemeral, intermittent and permanent sections, substrates, water depths, wetted widths, habitat
types, fish cover, etc).
3.2.2 Response
Habitat surveys have not been conducted (as agreed with Horizons) as Horowhenua District
Council have confirmed that in-stream earthworks will be limited to the installation of structures
at crossings; and that the existing channel will not be modified beyond this.
3.3

Question 3

3.3.1 Query
Please provide representative images of the tributary channel.
3.3.2 Response
Representative photos are provided in Figure 5 to Figure 9
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Figure 5: Photo of the upstream end of Stage 1.
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Figure 6: Representative photo of the downstream end of Stage 1 and the ephemeral reaches of Stage 2.
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Figure 7: Photo of the ponded section in Stage 4.
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Figure 8: Representative photo of ephemeral reaches in Stages 3, 4 and 5.
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Figure 9: Representative photo of flowing reaches in Stage 5 and below.

3.4

Question 4

3.4.1 Query
Please indicate how the loss of fish and mega-invertebrates during construction will be avoided.
3.4.2 Outcome of site visit
Fish recovery will be conducted by a suitably qualified person before any extensive works in
flowing water are commenced (note earthworks in flowing water are unlikely to happen).
Furthermore, any spoil will be searched for fish during the earthworks required to install structures.
3.5

Question 5

3.5.1 Query
Please provide a site-specific assessment against relevant Schedule E targets that takes into account
the likely stormwater treatment provided by the proposed works (e.g., taking into account the
17

proposed works which will provide a level of stormwater treatment through detention and wetlandtype system).
3.5.2 Response
Review of existing stormwater quality data
An assessment of potential stormwater quality based on existing data is provided in the attached
memo from Good Earth Matters. While stormwater quality data from nearby sites were analysed
to provide a more site-specific assessment of future stormwater quality in the Koputaroa Stream
Tributary, those data were limited, and it was concluded that the original approach used in the
AEE (i.e. the use of data from the URQIS database) still represented the best available assessment
methodology at the time of writing. An assessment against the Horizons One Plan Schedule E
targets (and the ANZECC guidelines which form the basis of the toxicity Schedule E targets), and
a description of potential attenuation rates is provided in pages 9-11 of the memo.
Based on a review of the existing data, Good Earth Matters concluded that the Schedule E
targets/ANZECC guidelines for particulate organic matter, soluble inorganic nitrogen, dissolved
reactive phosphorus, chromium, copper, lead and zinc may be exceeded in the Koputaroa Stream
tributary with the additional stormwater discharge (note this assessment is based on discharge
quality not in-stream water quality after reasonable mixing).
Results of additional water quality monitoring
The results of the additional water quality monitoring conducted to inform the S.92 response (see
Section 2.2.5) support Good Earth Matters conclusion that additional stormwater discharges to the
Koputaroa Stream tributary may result in the Schedule E targets for copper and zinc being
exceeded.
Wet-weather water quality samples were taken at two sites on the Koputaroa Stream tributary (an
upstream channelised site and a downstream ponded site; Figure 1) on the 26/11/2018 during/after
20.4 mm of daily rainfall. When adjusted for hardness, first flush dissolved copper concentrations
exceeded the Schedule E toxicant target at the downstream ponded site, but all other dissolved
metals were compliant with the Schedule E target at both sites (Table 5). Dissolved metal
concentrations collected during “dry weather” on the 17/12/2018 and the 16/01/2019 were all
below the Schedule E toxicant target (when adjusted for hardness). However, on the 15/02/2019
copper concentrations were above the Schedule E target at both monitoring sites and the zinc target
was not met at the downstream ponded site (Table 5).
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Table 5: Results of additional wet-weather (WW) and dry-weather (DW) water quality monitoring conducted in the
Koputaroa Stream. All metals are dissolved, and where applicable have been adjusted for hardness. Cells shaded green
represent compliance with the Schedule E target, cells shaded in red represent non-compliance.

Para.

Unit

95%
Tox.

26/11/2018 (WW)

17/12/2018 (DW)

16/01/2019 (DW)

15/02/2019 (DW)

Site 1

Site 2

Site 1

Site 2

Site 1

Site 2

Site 1

Site 2

Al

0.055

0.018

0.024

0.020

0.010

0.016

0.008

0.004

0.003

As

0.013

0.0005

0.0005

0.0005

0.0005

0.0005

0.0005

0.0005

0.0005

Cd*

0.0002

<0.0001

<0.0001

<0.0005

<0.0006

<0.0004

<0.0006

<0.0006

<0.0005

Cr*

0.001

<0.0005

<0.0009

<0.0024

<0.0029

<0.002

<0.0028

<0.003

<0.0026

Cu*

0.0014

0.0006

0.0049

<0.0012

<0.0015

0.0011

<0.0014

0.0019

0.0019

0.0034

<0.0001

0.0019

<0.0019

<0.0027

<0.0015

<0.0025

<0.0028

<0.0022

0.008

0.0021

0.0057

0.0050

<0.0062

<0.0043

<0.0059

<0.0064

0.0766

DO

8.1

6.4

9.1

8.0

7.7

5.0

7.3

6.2

Ca

3.9

6.9

19.6

25.3

12.8

18.3

-

-

1.03

2.63

9.69

12.2

7.27

10.6

-

-

14

28

89

114

74

108

118

98

6.8

6.8

7.0

7.1

6.9

7.2

7.1

7.3

Pb*
Zn*

g/m3

Mg

NA

Hardness
pH
24 hr. rain

mm

20.4

0

2

1.4

* Adjusted for hardness

That the zinc target was met at the upstream channelised site during dry weather on the 15/02/2019
when it was exceeded at the ponded site downstream, indicates that elevated concentrations may
not have been the result of recent stormwater discharges. Rather, conditions in the pond may have
resulted in zinc from historical discharges unbinding from the bed sediments. Whether this
historical zinc originally entered the stream through stormwater from urban land-use is unclear, as
it is possible that market gardening in the surrounding area is the source. Nevertheless, it is clear
from the available data that there is a risk that current stormwater discharges to the Koputaroa
Stream tributary may be causing the Schedule E copper and zinc targets to be exceeded, and that
this may result in some chronic toxicity effects on sensitive species even outside of stormwater
events. Thus, any increase in stormwater discharges to the stream represents an increased risk of
non-compliance, and ecological effects.

Ecological effects of non-compliance with Schedule E toxicant targets
Good Earth Matters review of the existing water quality data found that the Schedule E
targets/ANZECC guidelines for particulate organic matter, soluble inorganic nitrogen, dissolved
reactive phosphorus, chromium, copper, lead and zinc may be exceeded in the Koputaroa Stream
tributary with the additional stormwater discharge. This is supported by the results of the additional
monitoring conducted for the S.92 response. However, it is my opinion that the ecological effects
of the targets not being met are likely to be less than minor for the following reasons;
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•
•

3.6

It is expected that exceedances of targets/guidelines will be limited to the Koputaroa
tributary, and will not result in exceedances in the Koputaroa Stream; and
The resident invertebrate community in the Koputaroa Tributary is comprised of taxa that
are not sensitive to pollution (see Section 3.1.2). Therefore, it is unlikely that any changes
in contaminant concentration caused by additional stormwater discharge will affect the
community composition.
Question 6

3.6.1 Query
Some of the supporting information would imply there may be removal of existing weedy
vegetation and planting of appropriate indigenous plants. Please provide more information on the
location and extent of such undertakings
3.6.1 Response
As previously agreed, this information will be provided once the consent has granted, as part of a
council approved planting plan

4

Assessment of the likely effects of Stage 1 mitigation works

The ecological effects of Stage 1 of the proposed mitigation works on the Koputaroa Stream
tributary are likely negligible.
The site was visited on the 4th of April and the 7th of May 2018. On both occasions the section of
the Koputaroa Stream tributary that runs through the Stage 1 area was dry. The site visits were not
conducted in a particularly dry period, and that the reach was not flowing in the period leading up
to winter indicates that it is ephemeral, and only flows after rain events. Considering that the reach
is generally dry, it is reasonable to assume, that, for the vast majority of the time, it does not support
aquatic life.
Even when the reach is flowing, it is unlikely to support a diverse or abundant animal community,
as habitat quality is very low. The upper section of the reach (close to Fairfield Road) has been
heavily channelized, the bed is comprised entirely of soft sediment and there is no riparian cover
(Figure 10). Consequently, there is insufficient diversity and quality of habitat to support healthy
macroinvertebrate and fish communities. Likewise, habitat in the lower section of the reach is
extremely degraded; habitat diversity is low, riparian cover is minimal and the entire channel is
chocked with weeds (Figure 11).
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Figure 10: Upstream section of the reach of the Koputaroa Stream Tributary within the Stage 1 area.
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Figure 11: Downstream section of the reach of the Koputaroa Stream Tributary within the Stage 1 area.

Given that the section of the Koputaroa Stream Tributary that flows through the Stage 1 area is
unlikely to support aquatic life for most of the time, the potential for the mitigation works to impact
ecological health in the immediate area is low. Provided that the downstream impact of earthworks
is managed by controlling sediment and conducting works when the stream is dry, it is my opinion
that the effects of Stage 1 of the proposed activity will be less than minor.
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Prepared by:
Michael Greer (PhD)
Senior Scientist – Freshwater
Aquanet Consulting Ltd
Land & Water House
441 Church Street
Palmerston North

14 Lombard Street
Level 1
Wellington
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MEMORANDUM
To:

Michael Greer, Aquanet

Cc:

Gerry O'Neil, Horowhenua District Council

From:

Good Earth Matters

Date:

5 June 2018

Subject:

Estimate of Koputaroa Tributary Stormwater Quality

Horowhenua District Council is seeking resource consent to discharge stormwater to a tributary of the
Koputaroa Stream to the north‐east of Levin and conduct mitigation works on the bed to create attenuation areas.
The Council has asked Good Earth Matters to manage the application process, which includes supplying
information about the Koputaroa Tributary as part of a Section 92 request for an ecological assessment and further
assessment of estimated stormwater quality.
This memorandum updates the generic assessment based on Urban Runoff Quality Information System (URQIS)
data that was provided in the resource consent application with the more specific information that is now
available from Horowhenua District Council's monitoring of the Fairfield/Roslyn Road Outlet and the Queen Street
Drain, as per the Section 92 request. This data provides an estimate of the stormwater quality by assessing the
monitoring results from the Fairfield/Roslyn Road Outlet (taken in 2017), which feeds into the Koputaroa
Tributary, and the Queen Street Drain (taken between 2011 and 2016) in comparison with URQIS data to gain an
understanding of the past stormwater quality in the general Levin area.
Based on these datasets, there is no certainty that the future stormwater quality entering the Koputaroa Tributary
will be better than either the Queen Street Drain or the URQIS North Island values due to insufficient information
at present. Therefore, it is considered best to continue to base any further assessment of stormwater quality on
the URQIS data, as presented in the resource consent application and assessment of environmental effects.
STORMWATER QUALITY DATA
The available stormwater data is from Horowhenua District Council monitoring of the Fairfield Road/Roslyn Road
Outlet and monitoring of the Queen Street Drain running from east to west through Levin. The Fairfield/Roslyn
Outlet data represents the discharge entering the Koputaroa Tributary requiring consent, and the Queen Street
data represents the general Levin discharge quality which is discharged to a different catchment to the
Koputaroa Tributary. The inclusion of the Queen Street data is to provide local Levin stormwater quality and
supplement the limited data from the Fairfield/Roslyn Outlet to provide an indication of potential future
stormwater quality for the Koputaroa Tributary following planned urban development in the Fairfield/Roslyn
Outlet catchment, changing the current land use from largely rural to predominantly residential over time.
These monitoring results are compared against URQIS (NIWA Urban Runoff Quality Information System) data for
stormwater quality across the North Island from medium‐density residential, low‐density residential, and rural
stormwater. URQIS is a database of urban runoff quality from all over New Zealand and includes data supplied by
Councils, Transport Agencies, Research Institutes and Universities across the country. The data can be filtered by
water type, region, flow conditions, data type, and land use. As mentioned, the data presented here is filtered by
land use (medium‐density residential, low‐density residential, and rural stormwater), region (All North Island), and
water type (All Stormwater). The land use filter describes medium‐density residential as approximately
14‐20 dwellings per hectare, low‐density residential as approximately 8‐11 dwellings per hectare, and rural as
agriculture, horticulture, viticulture, pastoral and arable land.

27019

1

DATA LIMITATIONS
There are limitations to the datasets used for this estimate, particularly in regards to dataset size. The monitoring
data for the Fairfield/Roslyn Outlet is limited as it is composed of just three samples, which means that the values
are unlikely to be truly representative of the stormwater quality. However, they give an indication of the current
stormwater quality that is flowing through the area.
The Queen Street Drain monitoring contains many samples between 2011 and 2016 from the western side of Levin
Township, close to the outlet to Lake Horowhenua. The values presented here are from predominantly urban
stormwater sources, which are comparable with the likely future stormwater sources contributing to the
Fairfield/Roslyn Outlet quality.
The Queen Street Drain results show the stormwater quality from a high population catchment which experiences
a range of activities and pollutants, and can be treated as an insight into the potential stormwater quality the
Koputaroa Tributary could receive.
DATA ANALYSIS
The comparison of the monitoring data against the URQIS database shows how the monitoring results relate to the
stormwater quality across the North Island. The data is also compared against relevant One Plan Schedule E Water
Quality Targets and ANZECC guideline values for protection of 95% of species. Figure 1 shows the location of the
sample sites where this monitoring data was collected.
Figure 1
Plan of sample sites used to collect the stormwater quality data

Note that the One Plan Schedule E Targets and ANZECC guideline values are for in‐stream quality. The
comparisons below do not account for reasonable mixing of the discharge nor do they predict downstream water
quality.
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Figure 2
pH concentrations in stormwater from the URQIS database and the monitoring sites

Figure 2 shows that the pH levels for the monitored sites (Fairfield/Roslyn Outlet and Queen Street Drain) are
generally outside of the Horizons One Plan Schedule E Target but are not anomalous against the URQIS data. From
the data, 40% of the Queen Street values are within the Schedule E Range and a further 20% are within 0.1 of the
target range. In general, the monitoring results show that the stormwater quality is slightly acidic compared to the
target.
Figure 3
Dissolved Reactive Phosphorus (DRP) concentrations in stormwater from the URQIS database and the
monitoring sites

27019

3

The Dissolved Reactive Phosphorus (DRP) values for the Fairfield/Roslyn samples in Figure 3 show a higher median
concentration of phosphorus than the URQIS data, although the maximum URQIS values far exceed the
Fairfield/Roslyn maximum value. This is likely a feature of the small dataset. The Queen Street maximum value is
closest to the One Plan Target, but the URQIS medium‐density residential data has the most data below the target.
The Queen Street distribution is generally close to the target, with the median of the distribution close to the
target. Considering the Schedule E Target is an annual average, it is likely that the annual average of the
Queen Street Drain would be close to the target and comparable with the URQIS medium‐density residential data.
The values for the Fairfield/Roslyn samples are much higher than the Queen Street values, with two out of three
samples higher than all Queen Street values.
The Fairfield/Roslyn Outlet quality has the potential to become closer to the Queen Street values in Figure 3 and
more likely to achieve Schedule E Targets following catchment land use changes from mostly rural to
predominantly urban in accordance with the planned development in the area.
Figure 4
Soluble Inorganic Nitrogen (SIN) concentrations in stormwater from the URQIS database and the monitoring
sites

The Soluble Inorganic Nitrogen (SIN) values in Figure 4 show that 100% of the Fairfield/Roslyn values are above the
target. This means that even though the Schedule E Target is an annual average, the available
Fairfield/Roslyn Road Outlet data still exceeds the target. The Queen Street values are mostly below the Schedule
E Target, with approximately 80% of values below the target, which indicates that the average annual is likely
below the target level.
As the current land use around the Fairfield/Roslyn Outlet is predominantly rural and the Queen Street Drain
receives the highest contribution of urban stormwater in Levin, the change from a rural to an urban catchment has
the potential to reduce the SIN levels in the stormwater entering the Koputaroa Tributary to levels closer to the
Queen Street values in Figure 4.

27019

4

Figure 5
Ammoniacal Nitrogen concentrations in stormwater from the URQIS database and the monitoring sites

The Ammonia concentrations for the Fairfield/Roslyn data in Figure 5 exceed the One Plan Target for only one out
of three values, which results in an average concentration below the target. The Queen Street concentrations are
similar to the URQIS data but with a lesser maximum value than the low‐density residential and rural datasets. The
Queen Street data as an average concentration would also sit below the target level. Overall, the Ammonia
concentrations at the monitored sites appear to be similar to the URQIS data, however the maximum values are
significantly lower.
Figure 5 shows that only two Queen Street values exceed the Schedule E Target and one Fairfield/Roslyn value.
This indicates that the usual quality appears to be below the acceptable level and the anomalous values could be
outliers. In general, the values for Queen Street are within the target range, and as the Koputaroa Tributary
catchment changes from mostly rural to urban due to the planned urban development, it is likely that the future
values will be similar to the Queen Street values presented here.
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Figure 6
Arsenic concentrations in stormwater from the URQIS database and the monitoring sites

The Arsenic concentrations in Figure 6 for the monitored sites are below the ANZECC guideline and shows
consistent levels through time for both the Queen Street and Fairfield/Roslyn data. Most Queen Street values
(18 data points) are represented by the lowest value shown in Figure 6, with four data points represented by the
second lowest point. Although it is difficult to accurately assess the current arsenic concentrations entering the
Koputaroa Tributary due to the limited dataset, the Queen Street data provides an indication of likely values that
could be measured as the catchment land use changes to predominantly urban.
Figure 7
Chromium concentrations in stormwater from the URQIS database and the monitoring sites
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The Chromium concentrations in Figure 7 for the monitored sites are clustered at the ANZECC guideline (all with
values of 0.001 g/m3) except for a single Queen Street value from December 2016. The date for that sample
coincides with the high Arsenic result in Figure 6, which could indicate a contamination issue in sample testing or
an unusual flush of contaminants through the drain at that time.
In comparison, most of the URQIS data values exceed the ANZECC guideline, and some values significantly exceed
the guideline level. This shows that the Levin stormwater appears to be generally aligned with the Schedule E
Target.
Figure 8
Copper concentrations in stormwater from the URQIS database and the monitoring sites

The Copper concentrations show the medium and low‐density residential values significantly exceed the ANZECC
guideline, and the monitored sites and rural values sitting generally much closer to the target. For the Copper
concentrations in Figure 8, all of the samples except the minimum values are above the target. However, 30%
(7/23) of the Queen Street values are below the ANZECC guideline, and only one of the three Fairfield/Roslyn
values is below the guideline level. As with the Arsenic and Chromium data, there is a result from December 2016
that is significantly higher than the other values.
The Fairfield/Roslyn Outlet data is clustered close to the guideline, but due to a lack of data points it is difficult to
assess the current typical concentrations. However, based on the Queen Street data, the Fairfield/Roslyn Outlet
quality will potentially not meet the ANZECC guideline consistently in the future due to the planned increased
contribution from urban runoff.
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Figure 9
Lead concentrations in stormwater from the URQIS database and the monitoring sites

The Lead concentrations in Figure 9 show that the minimum values for all sites and land uses are below the
ANZECC guideline, but only the URQIS rural and Fairfield/Roslyn values are all below the guideline. The
Queen Street data has over 50% of values exceeding the guideline. The Fairfield/Roslyn data sits below the
guideline, but as mentioned, it is difficult to accurately determine the current stormwater quality with three
samples.
The cluster of values between August 2013 and August 2015 represent a series of samples taken on the same day
or sometimes only a few days apart. This variation in samples taken in quick succession indicates significant
fluctuations in Lead levels in the Queen Street Drain. When compared against the Ammonia results, which also had
samples taken in quick succession, the variation is notably less, with almost all values remaining below the ANZECC
guideline. These results indicate that Lead levels are unlikely to remain below acceptable levels in the Koputaroa
Tributary if the Queen Street Drain is an indication of likely future stormwater quality following urban
development. However, the planned residential area within the Koputaroa Tributary is expected to have a lower
population density than the population density in the Queen Street catchment, which includes central Levin. This is
likely to result in a lower concentration of contaminants than the Queen Street Drain experiences.
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Figure 10
Zinc concentrations in stormwater from the URQIS database and the monitoring sites

The Zinc concentrations in Figure 10 show that the URQIS and Queen Street sites exceed the ANZECC guideline
significantly, while the Fairfield/Roslyn values are below the target. The Queen Street values are similar to the rural
URQIS values and the maximum value is significantly lower than the medium and low‐density residential maximum
values. The distribution of Queen Street data values for Zinc is similar to the distribution of Lead values in Figure 9.
There is a clustering of values due to the collection time of samples, and the variation between these is substantial.
The high value visible in the Arsenic, Chromium, Copper, and Lead data is also visible here from December 2016,
and is higher than any of the values from the clustered data, unlike in the Lead data.
The Fairfield/Roslyn values are below the guideline, but as with the Lead data analysis, it is unlikely that these
values will remain below the guideline in the future if the Queen Street data is indicative of urban stormwater
from Levin.
ESTIMATED KOPUTAROA TRIBUTARY DISCHARGE STORMWATER QUALITY
The future stormwater entering the Koputaroa Tributary through the Fairfield/Roslyn Road Outlet will be
predominantly urban with some contribution from rural stormwater following planned urban development in the
area. In comparison, the Queen Street Drain receives the largest contribution of urban stormwater in the Levin
stormwater network.
Based on the available stormwater data, the likely stormwater quality that the Koputaroa Tributary may
experience could be similar to the Queen Street Drain stormwater quality due to the future urban contributions.
However, there is no certainty that the future stormwater quality entering the Koputaroa Tributary will be better
than either the Queen Street Drain or the URQIS North Island values as there is insufficient information at present
to provide greater clarity.
Therefore, it is considered appropriate to continue to base any further assessment of stormwater quality on the
URQIS data, as presented in the resource consent application and assessment of environmental effects, rather
than rely on a comparatively small dataset (compared to the URQIS database).
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As stated in the assessment of environmental effects, the URQIS data indicates that the discharge quality will likely
meet the Schedule E water quality targets and ANZECC guideline except for Particulate Organic Matter, Soluble
Inorganic Nitrogen, Phosphorus, Chromium, Copper, Lead, and Zinc. However, for those parameters, the
exceedance of Schedule E Targets and ANZECC guidelines is considered to be limited to the Koputaroa Tributary, as
the change in stormwater composition due to the change in land use is considered unlikely to cause exceedance of
the water quality targets within the Koputaroa Stream itself.
EFFECT OF TREATMENT
The proposed Koputaroa Tributary works involve stormwater treatment through attenuation. Attenuation enables
suspended solids to settle out of the flow by slowing flow velocity, which should leave predominantly only the
dissolved contaminants within the flow. By comparing the URQIS database total values and dissolved values, it can
provide an indication of an approximate treatment level.
Figure 11 shows a comparison for Arsenic, Chromium, Lead, and Zinc. These comparisons are summarised in
Table 1, which shows that the dissolved proportion of a parameter is between 8 ‐ 54% of the total proportion.
Figure 11
Comparison of Total and Dissolved values of available URQIS Parameters for low‐density residential land use,
with a black dashed line indicating Median Values and a red line indicating the ANZECC guideline

It is understood that, assuming the proposed stormwater treatment in the Koputaroa Tributary removes a large
proportion of suspended solids (particulates) through settlement, the contaminants still present in the stormwater
following treatment will be predominantly dissolved contaminants. According to Table 1, this would result in
approximately 39% of the Arsenic levels, 48% of Chromium levels, 8% of Lead levels, and 54% of Zinc levels
remaining in the stormwater following treatment. According to the Auckland Regional Council Design Guideline
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Manual for Stormwater Treatment Devices (2003)1, the general criteria for constructed treatment devices is a 75%
reduction in suspended solids leaving the site. Therefore, as well as dissolved parameter levels remaining mostly
consistent regardless of the proposed treatment, there will also be some suspended solids still present alongside
the dissolved contaminant levels in the stormwater leaving the treatment area.
Figure 11 indicates that the stormwater quality has the potential to improve with attenuation and will likely have
generally lower levels of contaminants following treatment. However, as the post‐treatment stormwater quality
will include some suspended solids, it is likely that the contaminant levels will not consistently achieve the
guideline, excluding Arsenic which achieved the guideline at total and dissolved levels and is likely to continue to
achieve the guideline.
Table 1
Comparison of Median values for Dissolved and Total Parameters
Dissolved Parameters

% of Total

Arsenic

39%

Chromium

48%

Lead

8%

Zinc

54%

1

Auckland Regional Council (2003). Stormwater Management Devices; Design Guidelines Manual. Second Edition.
http://www.aucklandcity.govt.nz/council/documents/technicalpublications/TP10%20Stormwater%20management%20dev
ices%20design%20guideline%20manual%202003.pdf
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Project Number:

27019

Project Name:

Koputaroa Consenting - SW Discharge & Mitigation Works

Date:

June 2019

Subject:

Original Water Quality Assessment Included in AEE lodged October 2017

The proposed activity may have a potential effect on water quality as a result of both a change in contaminants
within the stormwater and increased runoff of contaminants due to the both the change in land use from mainly
rural to residential and also the increased rate of conveyance of stormwater across and through the area.
Council has collected stormwater samples over the period October 2016 to September 2017. The results of the
samples are indicative only and represent a small snapshot in time and thus have limited value. The results are
included in Appendix H. Due to the lack of comprehensive data, a theoretical approach to the consideration of
water quality effects has been adopted. Principally, information on typical stormwater quality from rural and
residential land use has been sourced from NIWA’s Urban Runoff Quality Information System (URQIS) and this has
been compared to the One Plan’s Schedule E target values. Secondly, consideration has been given to the potential
for mixing with the Koputaroa Stream flows, taking in to account the following order‐of‐magnitude estimates for
mixing rates:
•

At the point of discharge to the Koputaroa Stream tributary there are no, or negligible, stream base flows and
therefore the instream quality after reasonable mixing will be the same as the discharge quality.

•

Immediately prior to the confluence point of the Koputaroa Stream tributary and the Koputaroa Stream, the
catchment area of the Koputaroa Stream tributary is approximately 420 ha, of which 71 ha is the development
area (i.e. one fifth of the total catchment). The likely mixing ratio immediately prior to the confluence with
the Koputaroa Stream would be in the order of 1:5.

•

The Koputaroa Stream catchment at the confluence of the Koputaroa Stream and tributary is approximately
7,000 ha, and therefore a two to three order of magnitude mixing ratio could be expected once the
stormwater discharges reaches the Koputaroa Stream.

Taking the above into consideration, the key water quality parameters for consideration of urban stormwater
discharges are discussed below. The graphs presented below source data from the NIWA URQIS database. Boxes
represent the upper and lower quartiles for the specific land use, while whiskers (high and low bars) represent the
maximum and minimum reported concentrations of the specific parameter. Data from District Council’s
stormwater monitoring (four samples from the Fairfield Road discharge point) are also plotted to allow a
comparison between the monitoring and benchmark data from URQIS.
Dissolved Oxygen
Figure 1 shows the likely dissolved oxygen saturation levels for rural and residential land use stormwater
discharges.
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Figure 1
Typical Stormwater Quality - Dissolved Oxygen
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
As can be seen, there is typically no difference between rural and residential land use in terms of dissolved oxygen
saturation levels in the stormwater discharge. Further, the lower quartile results are all above the One Plan
Schedule E target (which is required to be exceeded). Discharge monitoring also shows dissolved oxygen levels in
the 70-90% range. Therefore, the effect of the proposed activity on dissolved oxygen saturation in the Koputaroa
Stream and Tributary is expected to be no change from the existing and also to meet the Schedule E water quality
target.
Suspended Solids
Suspended solids provide a measure of the clarity and visibility of the receiving water, which can affect both the
aesthetics and amenity value as well as aquatic ecosystems, particularly for species that rely on visibility for
feeding.
Figure 2 shows the typical suspended solids discharge quality for stormwater. This data is for total suspended
solids, whereas the One Plan Schedule E target shown in Figure 2 is for Particulate Organic Matter (or Volatile
Suspended Solids) which is one element of total suspended solids. The wide range of suspended solids reported
for residential land use is likely to be a result of different situations monitored and reported in the URQIS database
(e.g. during development or fully developed, as these will have different portions of bare land within the
catchments).
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Figure 2
Typical Stormwater Quality - Total Suspended Solids
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E)
As can be seen in Figure 2, there may be an increase in suspended solids discharged to the Koputaroa Stream
tributary as a result of the change of land use from rural to residential. Further, the suspended solids discharged
from the residential land is likely to result in an exceedance of the Schedule E One Plan Target within the
Koputaroa Stream tributary.
The upper quartile estimate for medium residential land is 130 g/m 3. Assuming a two order of magnitude
reduction via mixing and dilution will occur at the point the discharge reaches the Koputaroa Stream, that volatile
solids are only a portion of total solids, and background water quality in the Koputaroa Stream similar to rural
runoff, would suggest that the One Plan Schedule E targets would be met at the confluence of the tributary with
the Koputaroa Stream. The area of potential exceedance of the One Plan Schedule E Target for Particulate Organic
Matter as a result of the stormwater discharge is therefore considered to be limited to the Koputaroa Stream
tributary only.
In addition, the proposed attenuation within the Koputaroa Stream tributary will assist to reduce suspended solids
concentration in the tributary flows.
Nitrogen
Nitrogen Schedule E targets are presented in terms of Ammonia and Soluble Inorganic Nitrogen. Ammonia targets
are presented as a both an average and a maximum concentration that must not be exceeded. Soluble Inorganic
Nitrogen is presented as an annual average that must be not be exceeded when the river flow is at or below the
20th flow exceedance percentile (i.e. when the river is not “in flood”).
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Figure 3
Typical Stormwater Quality - Ammonia
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
Figure 3 shows that the expected Ammonia concentrations in the stormwater discharge are likely to be less when
fully developed (i.e. residential) than under the current land use pattern (mainly rural). It also shows that the
upper quartile results for residential and rural land uses are less than the Schedule E target. For the monitoring
undertaken, there are four samples at the discharge point, the average of which is 0.265 g/m3, well below the
Schedule E target average of 0.400 g/m3. The maximum ammonia level monitored is 0.76 g/m3 which is also below
the Schedule E target maximum of 2.1 g/m3. These results are for discharge quality whereas the Schedule E
targets are to be achieved following reasonable mixing in the tributary. Therefore, it is anticipated that the
Schedule E target for ammonia will be met from the point of discharge.
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Figure 4
Typical Stormwater Quality - Total Nitrogen
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
As there is insufficient data within the UQRIS database to assess Soluble Inorganic Nitrogen, Figure 4 shows Total
Nitrogen and compares this to the Soluble Inorganic Nitrogen Schedule E target. This shows that a reduction in
total nitrogen can be expected as the change of land use from predominantly rural to residential occurs within the
development area. While an assessment of compliance with the Schedule E target cannot be reliably made based
on the data in Figure 4, it does indicate that, the amount of Nitrogen in the tributary flows will be less under the
developed scenario than currently occurs.
District Council’s monitoring shows SIN levels in the discharge range from 1.2 4.4 g/m 3 and therefore exceed the
Schedule E target. As noted above, it is expected that SIN levels will decrease as land use in the catchment
changes from predominantly rural to predominantly residential.
Phosphorus
Phosphorus Schedule E targets are presented in terms of Dissolved Reactive Phosphorus which is an annual
average that must be not be exceeded when the river flow is at or below the 20th flow exceedance percentile (i.e.
when the river is not “in flood”).
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Figure 5
Typical Stormwater Quality - Phosphorus
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
Figure 5 shows the likely discharge concentrations for stormwater discharges and shows that a reduction in
Dissolved Reactive Phosphorus concentrations could be expected as a result of the change of land use from rural
to residential. District Council’s monitoring shows DRP levels in the discharge range from 0.021 to 0.215 g/m 3.
These levels exceed the Schedule E annual average target for the receiving environment and reflect the
predominantly rural land uses within the catchment.
While a reduction in phosphorus concentrations could be expected with the change to residential land use, the
stormwater discharge quality is likely to remain above the Schedule E target. The median discharge quality for
medium residential land use is 0.06 g/m3 and the upper quartile is 0.084 g/m3, indicating a four- to six-fold
reduction is necessary to achieve meet the Schedule E target. Such a reduction is likely to be achieved at the
confluence with the Koputaroa Stream, depending on background water quality in the stream. Figure 5 does
indicate that dissolved reactive phosphorus concentrations in the tributary is likely to be less under the developed
scenario compared to the existing situation.
Metals
One Plan Schedule E Targets for metals are the trigger levels for 95% protection levels as presented in the ANZECC
water quality guidelines. Figures 6 to 12 present the likely stormwater quality for rural and residential land uses
and compares these to the 95% ANZECC trigger value / Schedule E target.
These figures show that:
•

Arsenic, Cadmium, Nickel
An increase in concentrations can be expected as a change of land use to residential occurs, however, the
discharge quality is expected to meet the Schedule E target. District Council’s monitoring data shows
consistent arsenic levels at 0.001 g/m3 (less than 10% of the Schedule E target), cadmium levels at level of the
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Schedule E target, and nickel levels consistent at 0.0005 g/m3 (less than 5% of the Schedule E target). The
Schedule E targets are therefore considered likely to be met in the receiving environment.
•

Chromium, Copper, Lead and Zinc
Likely discharge quality in a rural catchment is expected to be at or below the Schedule E target with the
exception of zinc which is likely to be above the Schedule E target. District Council’s monitoring data shows
the concentrations of these parameters consistent with, or better than the URQIS data. Discharge
concentrations are expected to increase up to six-fold as a result of the change of land use to residential and
discharge quality is expected to be at or above the Schedule E target. The increase in concentrations as a
result of the change of land use is such that any exceedances of the Schedule E target are likely to be limited
to the tributary only.
0.03

Max Value for Medium
Residential URQIS = 0.21 g/m3

0.025

Arsenic Concentration (g/m3 )

0.02

0.015

Schedule E Target

0.01

0.005

0

Medium Residential

Low Residential

Rural

Figure 6
Typical Stormwater Quality - Arsenic
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
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Figure 7
Typical Stormwater Quality - Cadmium
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
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Figure 8
Typical Stormwater Quality - Nickel
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
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Figure 9
Typical Stormwater Quality - Chromium
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
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Figure 10
Typical Stormwater Quality - Copper
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
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Figure 11
Typical Stormwater Quality - Lead
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
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Figure 12
Typical Stormwater Quality - Zinc
(Lines show Minimum and Maximum; Boxes show upper and lower quartile; Red line = One Plan Water quality
target, Schedule E; asterix = Council’s discharge data)
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Summary of Water Quality Effects
Based on the best available information on the likely existing and future stormwater discharge quality, it is
considered that the discharge quality will meet the Schedule E water quality targets except for particulate organic
matter, soluble inorganic nitrogen, phosphorus, chromium, copper, lead and zinc. For those parameters, the
extent of exceedance of Schedule E water quality targets as a result of the stormwater discharge is considered to
be limited to the Koputaroa Stream tributary. It is considered that the effects of the changes in stormwater
composition as a consequence of the change of land use in the development area will not cause Schedule E water
quality targets to be exceeded within the Koputaroa Stream itself.
Further, for nutrients, the change in land use from rural to residential is likely to result in lower concentrations
within the Koputaroa Stream tributary as a result of stormwater discharges than under the existing land use.
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INTRODUCTION
This Erosion and Sediment Control Plan (ESCP) outlines the proposed controls to minimise erosion and
control sediment from stormwater runoff at the site of 124 Fairfield Road, Levin from the undertaking
of proposed earthworks. More specifically, the site is situated adjacent to the corner of Fairfield Road
and Roslyn Road, to the immediate north‐east of the roadway intersection. The object of this is to
prevent any adverse effects downstream on the watercourse discharging to the East of the site into
the Koputaroa Stream tributary.
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PROJECT DESCRIPTION
The subject site is situated on the property of 124 Fairfield Road, Levin, immediately to the northeast
of the intersection between Fairfield Road and Roslyn Road.
The site consists of a 0.85 ha block of pasture land, to be repurposed for the provision of Stage 1 of a
stormwater treatment and attenuation system for stormwater runoff from residential zoned land in
the north‐east area of Levin. The site contains a small ephemeral stream which has no upstream flows
except for the Council's stormwater discharge point and which has been highly modified, with an area
of wet weeds in the natural low point of the site. There are very few trees on site, and no ecologically
significant areas in the surrounding vicinity, including downstream.
The existing topography is generally flat over most of the site apart from the existing watercourse.
The immediately adjacent ground is graded/contoured down towards the watercourse base.
The works to be undertaken at the site will generally be as follows:


Install ESC devices, ie detention at the lower end of the site, silt fencing adjacent to the
watercourse and stabilised construction entrance



Topsoil stripping and stockpiling



Bulk earthworks, excavation to create proposed attenuation area and side embankment



Construction of gabion retaining wall embankments



Construction of downstream embankment and culverts



Construction of internal embankments, and creation of flow paths



Stabilisation and establishment of grass cover



Planting of treatment area

The site only receives water through a culvert from the stormwater network within the upstream
residential area. There is no upstream non‐stormwater flow.
The earthworks to be undertaken will involve the excavation of approximately 15,000 ‐ 20,000 m3 of
material, over an area of 6,500 m2. The excavated material will be transported off‐site to an approved
disposal area. It is currently proposed to use the material for landfill liner or capping material at Levin
(Hokio) landfill.
The works of this Stage 1 Stormwater Treatment and Attenuation Area are intended to utilise periods
of settled dry weather. Once established on site, the work will be undertaken in a continuous manner
over a period of up to four (4) weeks.
Exact timing of the works will be dependent on grant of consent. This notwithstanding, no winter
works are proposed and no works will be undertaken between 1 May and 30 September in any year.
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3

PRINCIPLES FOR EROSION & SEDIMENT CONTROL
This ESCP aims to identify and outline systems to minimise surface erosion during the execution of the
earthworks and deal with any sediment that is transported by rainfall generated runoff. This will
reduce the impact of the earthworks both across the site and within the watercourse. The principles
to be followed are:

3.1

Minimising Disturbance
The area of earthworks will be limited to within the confines of the stormwater treatment area and
attenuation area as much as possible. The existing wet area within the watercourse is generally at the
base level of the proposed earthworks. There will be no need to disturb this area other than for weed
clearance, which will generally be undertaken by excavator from the banks of the watercourse. The
limits of earthwork disturbance shall be generally as shown in Appendix A. On site these limits of
disturbance need not be marked by fences, signs or flags due to the presence of existing perimeter
fencing.

3.2

Earthworks Staging
A staged approach to the earthworks will not be necessary due to the relatively small nature of the
works.

3.3

Protect Steep Slopes
As detailed in the project description, the site topography is generally very flat. In this regard, there
are no steep slopes currently on the site. Earthworks to excavate for Gabion retaining walls shall be
immediately protected from erosion by construction of the Gabion walls and backfilling during
construction.

3.4

Protect Water Bodies
To minimise likelihood of rain water flow through the site watercourse, it is preferred to undertake
earthworks during a period of settled dry weather.
In addition to rain water, pumped groundwater from the stormwater network may run onto the site
at the upstream end of the site watercourse. A rock base at the outlet of the stormwater network will
reduce the flow velocity of any water flow. The existing watercourse will be managed to maintain
passage of any water flow through the site during earthworks, should this be necessary.
The downstream waterbody will be protected from sediment by the construction of the downstream
embankment (at least to partial height) as the first stage of the works in order to create a detention
area. Given the natural topography, this is the only area where a detention area can be created
without significant earthworks solely to construct the detention area. The low flow culvert will be
blocked off and a decanting bund installed to enable the area to function as a detention pond during
the remainder of the works.
Silt fencing will be erected on either side of the watercourse through the site, thereby reducing
sediment deposit loading to the downstream detention area at the site boundary. It is noted that due
to the nature of the earthworks, there may be times, of short duration, when the silt fencing will need
to be temporarily removed in order to complete the proposed works.

2
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3.5

Stabilisation of Exposed Areas
The planned re‐vegetation or stabilisation of the site will be undertaken as soon as practical following
the completion of the earthworks. This would generally be done by hydroseeding. The benched slope
is to be planted in grass species suitable for the region. The treatment area is to be planted with species
to be confirmed through consultation with local Iwi and Horizons.
Immediate topsoiling and grassing can achieve a successful grass strike within three weeks. To
encourage rapid strike, a watering program may be implemented if necessary. Once 80% cover has
been established, it will be deemed sufficient for erosion control. ESCP measures will remain in place
at the downstream site boundary until such time.

3.6

Installing Perimeter Controls
Prior to commencement of earthworks, the downstream embankment will be created, at least to
partial height, and the low flow culvert blocked off to create a detention area at the downstream
boundary of the site to retain any sediment, preventing sediment from travelling downstream to the
Koputaroa Stream tributary.
Silt fencing will be installed adjacent to the watercourse through the site.
A stabilised construction entrance shall also be established prior to commencement of earthworks.
This will provide a defined entry/exit point for the site, prevent said access point from becoming a
sediment source, and assist in minimising dust generation and disturbance of areas adjacent to the
road frontage.
Site topography adjacent to the road boundaries is either very flat or slopes away from the boundary.
Existing grass verge and drainage along Roslyn Road will direct rainwater away from the site boundary.
Potential for rain water run‐on to the site is less than minor.
Gabion retaining wall embankments along the north‐west, north and north‐east site boundaries will
not need any protection from rain water run‐on.
Any rain water run‐on that may enter the site from the west corner, at the intersection of
Fairfield Road and Roslyn Road, would be less than minor. In this event, rain water would enter the
watercourse at the concrete wing wall at the discharge point of the stormwater culvert, then traverse
through the site.

3.7

Dust Control
Due to the proximity of the adjacent residential properties, careful monitoring and management of
dust will be undertaken at the same time as erosion and sediment control monitoring. Measures to be
undertaken include visual observation of dust, monitoring of wind conditions, and the use of a
watercart if and as required.

3.8

Detention Devices
The downstream embankment will be created as the first stage of works to create a detention pond
at the base of the site. As stated above, given the natural topography, this is the only area where a
detention area can be created without significant earthworks being required to create the detention
area itself.
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3.9

Inspection
Prior to commencement of earthworks, site inspection shall confirm the installation of the detention
basin at the downstream boundary of the site, silt fencing along the watercourse edges, plus a
stabilised construction entrance.
In the event of any significant forecast rain events during the earthworks period, ESCP devices will be
inspected by the Engineer to the Contract (or their representative) prior to the rain event, where
possible. ESCP devices shall also be inspected following major rain events and any repairs necessary
will be undertaken as soon as possible.
Periodic assessment and supervision of necessary adjustments to the erosion and sediment controls
will be conducted by the Engineer to the Contract (or their representative). Prior to grass strike over
disturbed areas on the site, this is proposed to be done on a weekly basis if no significant storm events
have occurred that require earlier assessment. If an intense storm does occur, the controls will be
checked as soon as practical. Once grass strike has occurred, assessments will be done only after
intense storms.

3.10

Evolution of the Plan
This ESCP is considered a live document for the duration of the project. Should monitoring indicate
that the measures outlined in this ESCP have proven to be insufficient, and require amendment or
alteration at any stage, this ESCP will be updated, with the necessary changes implemented on site.
This ESCP has drawn on the principles contained in the Greater Wellington Region Council, Erosion and
Sediment Control Guidelines for the Wellington Region, 2006.

4

EROSION AND SEDIMENT CONTROL METHODS

4.1

Top Soiling
The topsoil from areas of cut will be stockpiled for later re‐use, generally at the location shown on the
earthworks site plan, in Appendix A. As excavation is completed in sequence with the earthworks plan,
topsoil will be reinstated and grassed. It is not expected that any additional topsoil will need to be
imported to the site to complete the earthworks.
Should any unsuitable materials be excavated, these will be temporarily stockpiled generally in the
same area as stockpiling of topsoil, prior to disposal off site.

4.2

Re-Vegetation
It is anticipated that grass strike should take approximately 2‐3 weeks after topsoil is replaced. Once
80% cover has been established, it will be deemed sufficient for erosion control. Silt fencing
downstream of the earthworks site shall remain in place until such time.
As discussed above in section 3, species previously identified by local Iwi and Horizons as being suitable
for riparian and wetland planting within the new watercourse will be chosen.

4
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4.3

Silt Fence
Prior to commencement of earthworks, silt fencing shall be installed adjacent to the watercourse as it
runs through site to retain any sediment.
In the event of any significant forecast rain events during the earthworks period, silt fencing will be
inspected, prior to the rain event, where possible. Following the passing of any such rain events, these
silt fences will be inspected again and any remedial works or repairs will be undertaken.
Silt fencing shall remain in place until such time as re‐vegetation cover has taken hold sufficiently to
manage erosion control.
A typical detail is as shown below in Figure 4.1 – Silt Fence Installation Detail.

Figure 4.1
Silt Fence Installation Detail

4.4

Scour Protection
The preliminary design of the Stage 1 Stormwater Treatment and Attenuation Area employs scour
protection in the form of Rip Rap, or similar, to the downstream spillway from the water treatment
area into the attenuation area, where shown in Appendix A.
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4.5

Stabilised Construction Entrance
A stabilised construction entrance shall be located at any point where traffic will be entering or leaving
the site, to prevent site access point(s) from becoming sediment sources, and to assist in minimising
dust generation and disturbance of areas adjacent to the road frontage.
The entrance shall be a stabilised pad of aggregate on a filter cloth base, and is to be utilised with a
construction plan limiting traffic to this entrance(s) only. The entrance and/or exit area shall be cleared
of all vegetation, roots and other undesirable material, and then constructed as per Figure 4.2 and
Figure 4.3 below. Drainage shall be provided to carry runoff from the stabilised construction entrance
into the site watercourse, where it will be managed by downstream sediment control measures.

Figure 4.2
Stabilised Construction Entrance Cross‐Section

Figure 4.3
Stabilised Construction Entrance Plan View
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4.6

Detention Pond
A detention pond, complete with decanting device shall be created at the base of the works area by
undertaking the construction of the proposed embankment to partial height and modifying the outlet
to create a decanting device. As stated earlier, this is the only feasible area to create detention which
does not require significant unprotected earthworks to create the detention device itself. The
embankment and decanting device shall be constructed and installed prior to bulk earthworks
commencing on site.
The following figures show how the embankment construction is to be completed to create the
detention area.

LOWER DECANT LEVEL

Figure 4.4
Embankment Construction to Provide ESCP Detention Area

Cross‐Section

Plan

Figure 4.5
Detention Area Decanting Device
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5

MAINTENANCE, MONITORING AND REPORTING
The erosion and sediment control systems will be inspected on a weekly basis prior to grass strike
successfully occurring and within 24 hours of rainfall events where a heavy rain warning is issued by
the New Zealand MetService. Damage to any ESC devices will be remedied after the rainfall event has
ceased and the ground has drained sufficiently for vehicles access.
If damage to any of the ESC devices occurs during the normal course of earthworks or other works on
the site, the responsible party must report the damage to the Engineer to the Contract (or their
representative) as soon as is practical. The damage will be inspected by the Engineer to the Contract
(or their representative), whom will arrange for remedial work to be undertaken. If possible, all
remedial work will be prioritised to be completed prior to the next rainfall event.
This ESCP is considered a live document for the duration of the project. Should monitoring indicate
that the measures outlined in this ESCP have proven to be insufficient, and require amendment or
alteration at any stage, this ESCP will be updated, with the necessary changes implemented on site.
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HEAVY RAINFALL RESPONSE AND CONTINGENCY MEASURES
While earthworks are being undertaken it is the responsibility of the contractor to monitor weather
forecasts. If a heavy rainfall warning is predicted via MetService weather forecasts, inspection of all
site ESCP devices shall be undertaken prior to the forecast event. If any ESCP device does not meet
design standards, remedial work will be undertaken prior to the rainfall event, if at all possible.
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SITE RESPONSIBILITIES
Individuals with responsibility for routine monitoring and maintenance, provision of design details for
ESC devices, and ensuring that ESC devices have been constructed correctly are detailed in the below
table.
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Role

Responsibility

Contact Number

Engineer to the Contract

Monitoring of ESC Devices, weather forecasts,
provision of design detail, ensure ESC devices
constructed in line with design criteria,
maintenance and documentation of ESCP.

To be advised.

Earthworks Contractor

Monitoring of weather forecasts, construction
of ESC devices, report any damage to ESC
devices, remediation of ESC devices if required.

To be advised.

DRAFT V2 FOR CONSENTING

Appendix A
KOPUTAROA STAGE 1 TREATMENT & ATTENUATION AREA,
EARTHWORKS SITE PLANS

1st ATTENUATION AREA
1st ATTENUATION AREA

Fairfield Road
2nd ATTENUATION

X
X

Inlet shaft

Wing wall or scour
protection to outlet

1st Embankment

Legend

X
1st Embankment

Roslyn Road

2nd Embankment

0

10

20
CLIENT

DRAWN

PROJECT

DESIGNED

30

40

Horowhenua District Council

A1

ORIGINAL

SCALE

Koputaroa Stormwater Consen ng

TITLE

CHECKED

50 m

Embankment
Culvert
Current Channel
Earthworks Extent
Embankment Slope
PROJECT

A3
PROJECT

1:250
1:415
1:75
27019
PROJECT

Earthworks Stage 1 Overview

APPROVED
REV.

AMENDMENTS

BY.

APPD.

DATE.

NAME

DATE

SHEET No
REVISION No

DATE
ISSUED

Appendix H
STAGE 2 (TRIBUTARY WORKS) DRAFT EROSION & SEDIMENT CONTROL PLAN

Horowhenua District Council ‐ Stormwater
Treatment & Attenuation Areas, Koputaroa
Erosion and Sediment Control Plan, Improvements to Upper Reach of
Koputaroa Stream Tributary

September 2018

DRAFT V2 FOR CONSENTING

Client:

Horowhenua District Council

Report Title:

Erosion and Sediment Control Plan,

File Reference:

27019\Koputaroa Tributary, Upper Reach, ESCP ‐ DRAFT V2 FOR CONSENTING.docx

Report Issue:

Draft V2 for Consenting

Date:

September 2018

Draft for Consenting

Date:

June 2018

Good Earth Matters Consulting Limited

Date:

September 2018

Date:

September 2018

Prepared:
Authorised for Issue:

Annette Sweeney

On behalf of:

Good Earth Matters Consulting Limited

TABLE OF CONTENTS
1
2
3

INTRODUCTION...................................................................................................................................... 1
PROJECT DESCRIPTION .......................................................................................................................... 1
PRINCIPLES FOR EROSION & SEDIMENT CONTROL ............................................................................... 2
3.1 Minimising Disturbance ............................................................................................................................... 2
3.2 Earthworks Staging....................................................................................................................................... 3
3.3 Protect Steep Slopes .................................................................................................................................... 3
3.4 Protect Water Bodies ................................................................................................................................... 3
3.5 Stabilisation of Exposed Areas ..................................................................................................................... 4
3.6 Installing Perimeter Controls ....................................................................................................................... 4
3.7 Dust Control ................................................................................................................................................. 4
3.8 Detention Devices ........................................................................................................................................ 4
3.9 Inspection ..................................................................................................................................................... 4
3.10 Evolution of the Plan .................................................................................................................................... 5

4

EROSION AND SEDIMENT CONTROL METHODS .................................................................................... 5
4.1 Top Soiling .................................................................................................................................................... 5
4.2 Re‐Vegetation .............................................................................................................................................. 5
4.3 Silt Fence ...................................................................................................................................................... 5
4.4 Scour Protection........................................................................................................................................... 6
4.5 Stabilised Construction Entrance ................................................................................................................. 6
4.6 Clean Water Cut‐Offs ................................................................................................................................... 7

5
6
7

MAINTENANCE, MONITORING AND REPORTING .................................................................................. 8
HEAVY RAINFALL RESPONSE AND CONTINGENCY MEASURES .............................................................. 8
SITE RESPONSIBILITIES ........................................................................................................................... 8

Appendices
Appendix A

Koputaroa Stream Attenuation Areas, Earthworks Site Plans
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INTRODUCTION
This Erosion and Sediment Control Plan (ESCP) outlines the proposed controls to minimise erosion and
control sediment from stormwater runoff during the undertaking of proposed earthworks following the
upper reaches of the Koputaroa Stream tributary, from the site of 181 Roslyn Road, Levin through to
259 State Highway 57, Levin. These earthworks shall provide attenuation volume to mitigate negative
impacts of Levin stormwater discharge on downstream properties, before discharging to the northeast
into the Koputaroa Stream tributary.
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PROJECT DESCRIPTION
The subject site is situated along the watercourse of the Koputaroa Stream tributary, across several
properties to the northeast of the intersection between Fairfield Road and Roslyn Road.
Prior to this work a block of approximately 0.85 ha of pasture land has been repurposed for the provision
of Stage 1 of a stormwater treatment and attenuation system for stormwater runoff from residential
zoned land in the north‐east area of Levin.
The earthworks shall be undertaken at five (5) distinct sites, along a small stream which has been highly
modified, with areas of wet weeds in the natural low points of the site. There are very few trees on site,
and no ecologically significant areas in the surrounding vicinity, including downstream.
The existing topography is generally flat over most of the site apart from the existing watercourse. The
immediately adjacent ground is graded/contoured down towards the watercourse base.
The works to be undertaken at the site will generally be as follows:


Install ESC devices, silt fencing to watercourse at the side boundaries of each distinct site and
stabilised construction entrance(s)



Topsoil stripping and stockpiling



Bulk earthworks, excavation to create proposed attenuation areas and culvert embankments



Stabilisation and establishment of grass cover



Planting of excavated attenuation areas

The site only receives water from a culvert through the downstream embankment of the first attenuation
area (Stage 1), which in turn had been previously discharged from the stormwater network within the
upstream residential area. This water is either directly rain water from the residential stormwater
network, or groundwater that seeps into the stormwater network and is subsequently pumped from a
stormwater pump station within the stormwater network. Both residential stormwater runoff and
pumped groundwater exit the stormwater system from the same culvert.
The works of this stage of stormwater attenuation areas are intended to be undertaken in a period(s) of
sustained dry weather. Attenuation pond areas shall be built "as needed" to ensure that peak flows from
contributing areas of residential development continue to match the existing catchment. The 'Stage 1'
stormwater treatment and attenuation area shall enable significant catchment of stormwater volume in
the occurrence of any rain events during the earthworks, allowing the watercourse through the site to be
effectively managed at minimum water flows.
Exact timing of the works will be dependent on rate of development in the catchment. This
notwithstanding, no winter works are proposed and no works will be undertaken between 1 May and
30 September in any year.
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The earthworks to be undertaken will involve the excavation of approximately 6,000 ‐ 7,000 m3 of
material, over a combined area of 7,500 m2. Excavation works shall be to increase the attenuation volume
of the third and fourth attenuation areas, as shown in site plans in Appendix A. Excavated material shall
be used for the construction of dam embankments for the second, third and fourth attenuation areas,
plus two (2) additional crossing embankments, again as shown in site plans in Appendix A.
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PRINCIPLES FOR EROSION & SEDIMENT CONTROL
This ESCP aims to identify and outline systems to minimise surface erosion during the execution of the
earthworks and deal with any sediment that is transported by rainfall‐generated runoff. This will reduce
the impact of the earthworks both across the site and within the watercourse. The principles to be
followed are:

3.1

Minimising Disturbance
The areas of earthworks will be limited to within the confines of the attenuation areas and dam
embankments as much as possible. The existing wet areas within the watercourse are generally at the
base level of the proposed earthworks. There will be no need to disturb these areas other than for weed
clearance, which will generally be undertaken by excavator from the banks of the watercourse.
The principal areas of earthwork excavation will be to increase the storage volumes of the third
attenuation area, shown in Figures 3.1 and 3.2, and the fourth attenuation area, shown in Figure 3.3. The
position and direction of view of these photographs is shown on earthworks site plans provided in
Appendix A.

Figure 3.1
Third Attenuation Area to be Excavated, View to North

Figure 3.2
Third Attenuation Area to be Excavated, View to North‐East
(True left side of current watercourse area. Watercourse in growth of Raupo)
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Figure 3.3
Fourth Attenuation Area to be Excavated, View to North
(From True right side of current watercourse, Excavation area opposite side)
Assessment by ecologists consulted by both Horowhenua District Council and Horizons have determined
that there is less than minor ecological value in existing vegetation at sites of the third and fourth
attenuation areas. While disturbance of existing vegetation will be minimised as practicable, and
vegetation lost during excavation and construction of embankments can be addressed by replanting.
The limits of earthwork disturbance shall be generally as shown in site plans provided in Appendix A. On
site these limits of disturbance need not be marked by fences, signs or flags due to the remote location
of sites at the rear of individual properties and presence of existing perimeter fencing.

3.2

Earthworks Staging
A staged approach to the earthworks will not be necessary due to the relatively small nature of the works,
with the exception that geographically separate attenuation areas and embankments may be undertaken
at different times.
Earthworks of each geographically separate attenuation area will be completed and replanted in turn, to
minimise open areas as much as possible.

3.3

Protect Steep Slopes
As detailed in the project description, the site topography is generally very flat. In this regard, there are
no steep slopes currently on the site.

3.4

Protect Water Bodies
As stated above, the works of this stage of stormwater attenuation areas are intended to be undertaken
in a period(s) of sustained dry weather, thereby minimising impact of erosion sediment upon the
watercourse.
The existing watercourse will be managed to maintain passage of any water flow through the site during
earthworks, should this be necessary. Furthermore, construction of the Stage 1 Attenuation area will
allow Levin stormwater to be attenuated, thereby managing water flows through the earthworks site
watercourse downstream of Stage 1 works.
The waterbody will be protected from sediment by the erection of silt fencing along the edges of each
attenuation area work site prior to the commencement of any earthworks.
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For the larger site area associated with the 3rd and 4th embankments, a clean water diversion drain is
proposed upgradient of the area to be disturbed.

3.5

Stabilisation of Exposed Areas
The planned re‐vegetation or stabilisation of the site will be undertaken as soon as practical following the
completion of the earthworks. This would generally be done by hydroseeding. Excavated attenuation
areas and side slopes are to be planted with grass species suitable for the region, to be confirmed through
consultation with local Iwi and Horizons.
Immediate topsoiling and grassing can achieve a successful grass strike within three weeks. To encourage
rapid strike, a watering program may be implemented if necessary. Once 80% cover has been established,
it will be deemed sufficient for erosion control. Silt fencing for retention of sediment will remain in place
at the edges of exposed earthworks areas until such time.

3.6

Installing Perimeter Controls
A stabilised construction entrance shall be established prior to commencement of earthworks. This will
provide a defined entry/ exit point for the site, prevent said access point from becoming a sediment
source, and assist in minimising dust generation and disturbance of areas adjacent to the road frontage.
Prior to commencement of earthworks, silt fencing shall be installed adjacent to the watercourse at each
work site to retain any sediment, preventing sediment from entering the Koputaroa Stream tributary.
Excavation of additional attenuation volume in the third and fourth attenuation areas shall be protected
by silt fencing along the true left side of the watercourse, preventing sediment from entering the
watercourse.

3.7

Dust Control
Due to the distance from residential properties, and existing arable farming land use, nuisance value of
any dust generation by earthworks is likely to be less than minor. However, careful monitoring and
management of dust will be undertaken at the same time as erosion and sediment control monitoring.
Measures to be undertaken include visual observation of dust, monitoring of wind conditions, and the use
of a watercart if and as required.

3.8

Detention Devices
For the relatively small nature of earthworks to be undertaken, the use of detention devices is not deemed
necessary.

3.9

Inspection
Prior to commencement of earthworks, site inspection shall confirm the installation of a stabilised
construction entrance, and silt fencing at the boundary of each works site.
Periodic assessment and supervision of necessary adjustments to the erosion and sediment controls will
be conducted by the Engineer to the Contract (or their representative). Prior to grass strike over disturbed
areas on the site, this is proposed to be done on a weekly basis if no significant storm events have occurred
that require earlier assessment. If an intense storm does occur, the controls will be checked as soon as
practical. Once grass strike has occurred, assessments will be done only after intense storms.

4
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3.10

Evolution of the Plan
This ESCP is considered a live document for the duration of the project. Should monitoring indicate that
the measures outlined in this ESCP have proven to be insufficient, and require amendment or alteration
at any stage, this ESCP will be updated, with the necessary changes implemented on site.
This ESCP has drawn on the principles contained in the Greater Wellington Region Council, Erosion and
Sediment Control Guidelines for the Wellington Region, 2006.

4

EROSION AND SEDIMENT CONTROL METHODS

4.1

Top Soiling
The topsoil from areas of cut will be stockpiled for later re‐use, generally at the location shown on the
earthworks site plans, in Appendix A.
Additional material excavated from the third and fourth attenuation areas shall be used for the
construction of the adjacent culvert embankments.
As excavation is completed in sequence with the earthworks plan, topsoil will be reinstated and grassed.
It is not expected that any additional topsoil will need to be imported to the site to complete the
earthworks.
Should any unsuitable materials be excavated, these will be temporarily stockpiled generally in the same
area as stockpiling of topsoil, prior to disposal off site.

4.2

Re-Vegetation
It is anticipated that grass strike should take approximately 2‐3 weeks after topsoil is replaced. Once 80%
cover has been established, it will be deemed sufficient for erosion control. Silt fencing downstream of
the earthworks site shall remain in place until such time.
As discussed above in section 3, grass species previously identified by local Iwi and Horizons as being
suitable for the region will be chosen.

4.3

Silt Fence
Prior to commencement of earthworks, silt fencing shall be installed at the base of each work area along
the sides of the watercourse of each geographically separate work site to retain any sediment.
Silt fencing at each work site shall remain in place until such time as re‐vegetation cover has taken hold
sufficiently to manage erosion control.
A typical detail is as shown below in Figure 4.1 – Silt Fence Installation Detail.
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Figure 4.1
Silt Fence Installation Detail

4.4

Scour Protection
As detailed in the project description, the site topography is generally very flat. In this regard, there are
no steep slopes or gradients within the watercourse that would require scour protection in the form of
Rip Rap, or similar.

4.5

Stabilised Construction Entrance
Site entrance will likely be via 128 Fairfield Rd for the majority of earthworks, for embankment #2 through
to embankment #4, including attenuation areas between these embankments. Site of crossing #1 may be
accessed from property at 183 Roslyn Rd, while crossing #2 may be accessed from property at
259 State Highway 57, Levin.
A stabilised construction entrance shall be located at any point where traffic will be entering or leaving
the site, to prevent site access point(s) from becoming sediment sources, and to assist in minimising dust
generation and disturbance of areas adjacent to the road frontage.
The entrance shall be a stabilised pad of aggregate on a filter cloth base, and is to be utilised with a
construction plan limiting traffic to this entrance(s) only. The entrance and/ or exit area shall be cleared
of all vegetation, roots and other undesirable material, and then constructed as per Figure 4.2 and
Figure 4.3 below. Drainage shall be provided to carry runoff from the stabilised construction entrance into
an existing roadside drain where such is present.

6
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Figure 4.2
Stabilised Construction Entrance Cross‐Section

Figure 4.3
Stabilised Construction Entrance Plan View

4.6

Clean Water Cut-Offs
Site Areas for Crossing No. 1, No. 2 and 2nd Embankment are very small and do not require clean water
runoff diversions. Clean water cut‐offs are proposed for the 3rd and 4th Embankment areas including the
associated excavation areas.

Figure 4.4
Clean Water Cut‐Off Drain
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5

MAINTENANCE, MONITORING AND REPORTING
The erosion and sediment control systems will be inspected on a weekly basis prior to grass strike
successfully occurring and within 24 hours of rainfall events where a heavy rain warning is issued by the
New Zealand MetService. Damage to any ESC devices will be remedied after the rainfall event has ceased
and the ground has drained sufficiently for vehicles access.
If damage to any of the ESC devices occurs during the normal course of earthworks or other works on the
site, the responsible party must report the damage to the Engineer to the Contract (or their
representative) as soon as is practical. The damage will be inspected by the Engineer to the Contract (or
their representative), whom will arrange for remedial work to be undertaken. If possible, all remedial
work will be prioritised to be completed prior to the next rainfall event.
This ESCP is considered a live document for the duration of the project. Should monitoring indicate that
the measures outlined in this ESCP have proven to be insufficient, and require amendment or alteration
at any stage, this ESCP will be updated, with the necessary changes implemented on site.

6

HEAVY RAINFALL RESPONSE AND CONTINGENCY MEASURES
While earthworks are being undertaken it is the responsibility of the contractor to monitor weather
forecasts. An inspection of all site ESCP devices shall be undertaken prior to the forecast event. If any
ESCP device does not meet design standards, remedial work will be undertaken prior to the rainfall event,
if at all possible.

7

SITE RESPONSIBILITIES
Individuals with responsibility for routine monitoring and maintenance, provision of design details for ESC
devices, and ensuring that ESC devices have been constructed correctly are detailed in the below table.
Table 7.1
Site Responsibilities for Routine Monitoring and Maintenance
Role

Responsibility

Contact Number

Engineer to the Contract

Monitoring of ESC Devices, weather forecasts,
provision of design detail, ensure ESC devices
constructed in line with design criteria,
maintenance and documentation of ESCP.

HDC Design Engineer
To be confirmed

Monitoring of weather forecasts, construction
of ESC devices, report any damage to ESC
devices, remediation of ESC devices if required.

HDC Alliance
Contractor

Earthworks Contractor

8

+64 6 366 0999

To be confirmed.
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Title Picture
The Kopu‐toroa Stream – North end of Tavistock Road
Photo courtesy of: Google
The left bank appears to be in a better structural standard than the right‐hand bank of the stream. Signs
of slippage and what appears to be grazed land between the wire fence and stream.

Disclaimer
The information in this report is accurate to the best of my knowledge and understanding.
While I have exercised all reasonable skill and care in the preparation of information in this report, I do
not accept any liability, whether direct or consequential arising out of the provision of information in this
report.

Overview
Resource Consents are sought for three activities:
1. Discharge of storm‐water to the Kopu‐toroa Stream,
2. Detention of stormwater within the tributary of the Koputaroa Stream, and
3. Installation and maintenance of embankments and culverts within the bed of a tributary of
the Koputaroa Stream including all associated land use disturbance and discharge of sediment.

Courtesy Horowhenua Mail – 23 April 2014: Argyle Road Levin: Karoline Tuckey

Muaūpoko Tribe
Muaūpoko whakapapa to the eponymous ancestors Kupe and Whatonga. The name Muaūpoko is not
taken from a person, it describes a place ‐ The Head of the Fish.
Kupe was captain of the Mātāwhaorua waka and Whatonga captained the Kurahaupo waka, both
coming to Aotearoa several hundred years ago, around 1200.
Tara is one of two sons from Whatonga. The name Tara has been placed on many Aotearoa landmarks,
most notably Te Whanganui‐a‐Tara, (Wellington), Tararua Ranges, and Kapiti Island (more correctly
named by Muaūpoko as “Te Waewae‐Kapiti‐o‐Tara‐raua‐ko‐Taitoki”, although in Carkeek book‐ Kapiti
Coast, Taitoki is replaced by Rangitane). There are many other places named by Muaūpoko within this
area. Lake Horowhenua, or as Muaūpoko know it, ‐ Punahou, which is the fresh water eye of the Head
of the Fish, the fish caught by Maui.
Kurahaupo final waka landing at Mahia peninsular, Tara and his people moved to the West Coast shortly
after landfall. Originally known as Ngai Tara, more recently we have taken the name of Muaūpoko.
Today the Muaūpoko Iwi is principally spread in the Taitoko (Levin), Manawatu, Rangitikei, and
Wellington regions.
Taitoki, the other son of Whatonga, and half‐ brother to Tara, also moved from Mahia peninsular to
Heretaunga and south into the Wairarapa where the Tribe Rangitane now reside, while some preferring
Te Waipounamu.

The ancient established Rohe of Muaūpoko, is located in the Horowhenua/Kapiti Coast/Wellington, then
northwards to Whanganui, but in more modern‐day terms our region for Treaty of Waitangi negotiation
purposes is illustrated in figure 2. Some hapū had even settled in the Queen Charlotte Sounds with close
cousins from Rangitane and Ngati Kuia.

Muaūpoko Tribal Authority
The Muaūpoko Tribal Authority Incorporated (M.T.A) acts as an umbrella group for Muaūpoko hapū
having been mandated for both Fisheries and Treaty Claims purposes.
M.T.A is a separate legal entity in the form of an incorporated society registered on 21 August 1997
under the Incorporated Societies Act 1908 and also is a registered charitable organization. M.T.A is
governed by a board of elected representatives (Board) from each of seven Muaūpoko hapū (2
representatives per hapū). The hapū are:
Ngai Te Ao,

Ngāti Tamarangi,

Ngārue,

Ngāti Whanokirangi,

Ngāti Hine,

Punahau, and

Ngāti Pāriri

In 2008, M.T.A adopted its strategic plan ‘Muaūpoko 2020’ and vision Whakahono kia tu kaha
Muaūpoko. Unite, stand strong Muaūpoko. M.T.A objective is to protect Muaūpoko identity, assets and
to build a stronger economic, social and cultural base for the Muaūpoko people. In 2016 that strategic
vision was revised/reviewed by the current MTA Board who chose to take the position that the vision
and those objectives are still just as relevant today.

Population: The 2006 Census estimates the Muaūpoko Iwi to include 2,499 members, and Schedule 3 of
the Māori Fisheries Act 2004 gives a notional population of 1901 for Muaūpoko. The current number of
individuals enrolled on the register is 3,084.
The actual population of the Muaūpoko Iwi is undoubtedly larger than either of these figures and MTA is
confident it will develop an effective registration process. The MTA is currently working to register
members of Muaūpoko on the Muaūpoko tribal register.

Site Visit to Levin North East Catchment
O 9th October 2017 Garth Flores showed me around the catchment area, and main features of the
system. We saw some of the old infrastructure.
From this site visit, we speculated that there is an opportunity for the first retention pond area to
become a wetland feature of substance. Although, I am informed that the land is not owned by HDC.

Significance to Muaūpoko Hapū
The site is part of the traditional Muaupoko Ancestral lands.
Prior to the township of Levin being established, the area under consideration for work was known for
its natural springs, streams, some Muaupoko bush clearings, and a peculiar earth feature called “Nga U
papa mounds”. This is hundreds of years before Levin establishment.
It is not known if any of the Nga U – papa remain today. They were mounds of earth shaped in the form
of small mounds. Its more than likely that these have been flattened by vegetable growers.
The streams for the area are named:1






Wai Taiki Stream
Te Awa ‐a‐ Te Tau
Wai Karito Stream
Kopu‐toroa Stream, and
One spring called – “Puna oho”

The clearings were called:
1.
2.
3.
4.

Hawera
Pa Nga Wera
Te Kama, and
Pakihi

The clearings, once used for shelter are quite ancient. Earthworks within the wider catchment might
uncover artifacts.
This brings us to the time up to the coming in to existence of the township of Levin, which is a story in
itself, and although not an environmental issue, the story does tell how the Levin township was
“purchased” from Muaupoko, which in turn offers up the reason for Muaupoko having lost a connection
to the sites mentioned above.
The following is an extract from the recent Muaupoko Waitangi tribunal hearings. Block 2 is the Levin
Township section.
“Horowhenua 2 was vested in Te Keepa to sell to the Crown for a township settlement, on terms already
offered to the Crown by Te Keepa (and agreed to by the people as the basis of any sale) The Native
Department under‐secretary told the court that the terms were so far agreed that he and his Minister
could affirm the deal would be in the best interests of all the owners In order, however, to avoid having
to give the land to the railway company, the Crown delayed completing the purchase until mid‐1887,

1

Horowhenua G Leslie Adkins – Map Vii

too late to save Horowhenua 10 from Sievwright The Crown also refused all of Muaūpoko’s terms for
the sale, and insisted on a monopoly price that was well below market prices Te Keepa had little choice
but to sell on those terms, and his disenfranchised fellow owners had no say in the matter The purchase
money was supposed to pay for the internal surveys but instead was all spent on litigation, mostly over
Horowhenua 11 Thus, Muaūpoko obtained nothing for the sale of this 4,000acre block We find the
Crown’s actions in respect of the township purchase to have been in breach of the Treaty The Crown
obtained the block from a chief whose debts meant, as a Crown official noted, that he ‘could not help
himself’ This was not consistent with the Treaty partnership or the principle of active protection The
Crown abused its monopoly powers to pay a price that was too low, and to reject all of the provisions
which might have provided long‐term benefit for the tribe At the very least, Ministers and officials
implied in June 1886 that those terms would be accepted, hence the necessity for a clause in the final
agreement cancelling any earlier agreements Muaūpoko had agreed to sell on the original terms but
were disempowered in the final sale because the law did not provide for proper trust arrangements In
all these ways, the Crown acted inconsistently with the principles of partnership and active protection
Muaūpoko were significantly prejudiced by these breaches”
One of the terms was that Levin was to be named “Taitoko” rather than Levin.2
Our town is named after William Hort Levin, he was born in Wellington, New Zealand, on 7 August 1845.
He died at Tinakori Road Wellington New Zealand.
Extract from W H Levin Biography follows:
“During this time William Levin also pushed for the formation of the Wellington and Manawatu Railway
Company, becoming a director and for a short time chairman.”3
While Keepa was contemplating increased land values as a result of the gift of a strip of land set aside
for the railway, the Wellington Manawatu Railway was contemplating a larger coup by arranging with
the Crown a separate deal for the entire township Block 2.
This historical of the sale of the township block is for information purposes only. There is no mitigation
to fall out of this, however, if H.D.C wish to discuss the re‐naming of the town, then that is another
matter.

2

3

HOROWHENUA The Muaūpoko Priority Report – Waitangi Tribunal

M. N. Galt. 'Levin, William Hort', Dictionary of New Zealand Biography, first published in 1993, updated
November, 2011. Te Ara ‐ the Encyclopedia of New Zealand,
https://teara.govt.nz/en/biographies/2l9/levin‐william‐hort (accessed 5 November 2017)

Concerns
Muaūpoko main concerns are:





Potential damage to sites of significance, and Heritage sites,
Leakage to the Streams and underground springs, and eventually the Moana via Kopu‐toroa,
Accidental Discovery of Taonga from ancient Pa sites,
The Kopu‐toroa Stream, in places, is at its limit for receiving additional water flow and increased
velocity.

Some photos of slippage from the Kopu‐toroa, right hand bank slowly deteriorating into the water, and
fencing that allows stock to graze the stream bank follows:

Cultural Benefits
A positive for the scheme is that storm water is not piped towards Lake Horowhenua, with the metals,
pathogens, litter, that go with it.

Recommendation
The Muaupoko recommendation is that the consent be granted with the condition that:

(1) In the event of an archaeological site, waahi tapu, or Koiwi being discovered or disturbed
during the Activities authorized by this Consent, the Consent Holder must immediately
cease further work in the immediate area and inform C.E.O Muaupoko Tribal Authority
Inc, the Regulatory Manager, Heritage New Zealand, and (in the event that human
remains are found) the New Zealand Police. Further work at the site must be suspended
while iwi carry out their procedures for removal of taonga. The Regulatory Manager, and
M.T.A – C.E.O will advise the Consent Holder when work can resume.
(2) We propose an onsite monitor from M.T.A only if a discovery under paragraph one above
applies.

(3) Within two years of the granting of Discharge Consent, the Consent Holder must invite
M.T.A to establish Cultural Health Index Monitoring protocols according to tikanga. The
protocol, as a minimum, must:

(a) Describe the relationship of Muaupoko to the discharge area and the sites of
interest to <iwi> on the Site;
(b) Describe Muaupoko tikanga relevant to the proposed cultural monitoring (including
kaitiakitanga, mauri of awa, whenua, tangata, whanaungatanga and te ha
tawhirimatia), the activities, and the site(s);
(c) Identify and map (with map references) the site(s) to be monitored;
(d) Set out the frequency of monitoring;
(e) Describe the procedures required to access the application site for the monitoring
(in particular health and safety requirements);
(f) Identify the parameters and methods used for the monitoring; and
(g) Set out the matters to be included in the Cultural Health Index Monitoring Report
and the frequency of the reporting obligations.

(4) If protocols are established as set out in Condition #, then the Consent Holder must invite
M.T.A to undertake Cultural Health Index Monitoring in accordance with the established
protocols.
(5) At least two months before the commencement of Cultural Health Index Monitoring
under Condition #, the Consent Holder must provide the Regulatory Manager with a
M.T.A Cultural Health Index Monitoring Protocol, developed in consultation with M.T.A

(6) On receipt of an M.T.A Cultural Health Index Monitoring Report the Permit Holder must,
provide a summary of the report and any responses to it in the next annual monitoring
report prepared in accordance with Condition 30, and append a full copy of the report to
the monitoring report.
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3 August 2017
Huataki Whareaitu
Kererù Marae Committee Chair
Email: huataki@ngatikuia.iwi.nz
Dear Huataki

Cultural Impact Assessment – North East Levin Stormwater
Thank you for the invitation for HDC Officers to attend the Kereru Marae Committee meeting was held
on Sunday June 7, 2017. Gerry O’Neill, Garth Flores and I enjoyed meeting you all.
Further to our meeting you confirmed that a combined Cultural Impact Assessment will be provided for
the North East Levin Stormwater Project.
I would like to formally invite you to prepare a Cultural Impact Assessment for the North East Levin
Stormwater Project.
As discussed at the Committee Meeting on June 7, ideally the Council would like to file its consent
application for the project by 6 October 2017and this sets the time available for the preparation of the
Cultural Impact Assessment. The timeframes we would like to propose for delivery of the Cultural
Impact Assessment are:


delivery of a draft Cultural Impact Assessment by 22 September 2017; and



delivery of a final Cultural Impact Assessment by 2 October 2017.

While the content of the Cultural Impact Assessment is of course yours to decide, at the very least the
draft Cultural Impact Assessment should identify the following:


your cultural associations;



the cultural values;



the sites (and their location) of cultural significance; and



an assessment of the values, and nature of the significance, of the identified sites.



in addition to those matters listed above, also identify:



the potential effects of the project on the identified cultural values and sites of significance;



the significance of the above effects;



ways in which any adverse effects of the project may be avoided, remedied or mitigated;

and


an assessment of any remaining adverse effects following avoidance, remediation or
mitigation.

The Council is happy to contribute up to $15,000 (including GST) towards the preparation of the
Cultural Impact Assessment on receipt of invoices for the work.
Although we would prefer to disburse payment as listed below we are open to an upfront/advance
payment if required of up to 50%.


60% of the above total value payable following receipt of a draft CIA on 22 September
2017; and



40% of the above value payable following receipt of a satisfactory final CIA on 2 October
2017.

Please identify all costs associated with the preparation of the Cultural Impact Assessment together
with any additional support you may require from Council (e.g. printing or preparation of maps).
As discussed we have also invited Muaupoko Tribal Authority to prepare a CIA.
We are also available to meet with you during this process to keep you informed and provide any
direction that you may require for the preparation of the Cultural Impact Assessment.
We look forward to continuing our strong relationship with Ngati Raukawa, obtaining the Cultural Impact
Assessment in the timeframes above, and working together to develop a sustainable project.
We would appreciate receiving confirmation of our proposed timeframes by 10 August 2017, confirming
that you are able to undertake this work within the scope of this letter.
If you have any questions about the matters set out above please do not hesitate to contact me.

Yours sincerely

Gallo Saidy
Group Manager Infrastructure Services
cc: Justin Tamihana, Wayne Kiriona, Willie Judd, Peter Goodyear and Robert Ketu

Appendix J
CONSULTATION OUTCOMES

From: David McKevitt [mailto:David.McKevitt@nzta.govt.nz]
Sent: Tuesday, 22 November 2016 9:30 a.m.
To: Kevin Peel
Subject: HDC Culvert SH57 Heatherlea East Road

Hi Kevin
Thanks for consulting with the Transport Agency on this matter. I’m sorry for the slow response on this, the matter
got lost in the chain somewhere (hence the attached scan of a printed email…)
The Transport Agency have made an assessment of the proposed stormwater upgrades in terms of any effects to
network operations or planning matters on SH57 near Heatherlea East Road, Levin. The Transport Agency is of the
view that the proposed works will not have a more than minor effects on the safety or efficiency of the State
Highway.
If you have any further queries don’t hesitate to get in touch.
Thanks
Dave

David McKevitt / Planning Advisor
Planning & Investment, Central
M 64 27 223 3630
E

david.mckevitt@nzta.govt.nz / w nzta.govt.nz

Find the latest transport news, information, and advice on our website:
www.nzta.govt.nz
This email is only intended to be read by the named recipient. It may contain information which is confidential,
proprietary or the subject of legal privilege. If you are not the intended recipient you must delete this email and may
not use any information contained in it. Legal privilege is not waived because you have read this email.

This e-mail message and any attached files may contain confidential information, and may be subject to legal professional privilege. If you are not the intended recipient,
please delete. Unless formally stated, this e-mail and any attachments do not necessarily reflect the views of the Horowhenua District Council.
The Council takes extensive precautions with the aim of detecting and removing any virus or defects from its e-mail system but accepts no liability for loss or damage should
this e-mail not be virus or defect free or should there be any errors in transmission.
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To Mr Neville Coley and Mrs Marion Coley
124 Fairfield Road
Levin
5510
31 July 2017
Dear Neville and Marion,

North-East Levin: Stormwater Upgrade: Letter of Intent
Thank you for taking the time to meet with me to discuss the feasibility of constructing a stormwater attenuation
pond in the low-lying area on your property. The purpose of the proposed pond is to attenuate the increased
stormwater discharge from the corner of Fairfield and Roslyn Road.
1. Your preference is for your property to be sub-divided and for HDC to purchase the section of land the
pond will be built on.
2. Should HDC sub-divide and buy the section of land, you have no further objections to the proposed
increase in stormwater, the proposed ponds on the subdivided section, or any further attenuation ponds
constructed further downstream of your property.
3. HDC will require resource consent from Horizons Regional Council to increase the stormwater discharge
and to construct the attenuation ponds.
4.

HDC is preparing the resource consent application and intends submitting it in August 2017.

5. Should you have no further concerns with the project, HDC kindly requests that you sign, as the property
owner, an “Affected Party Approval Form” prior to HDC lodging this consent.
6. If you have queries with regards to
garthf@horowhenua.govt.nz or 06 366 0999.

Yours sincerely

Garth Flores
Design Engineer
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Flores
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DISCUSSION

PROPOSED IMPROVEMENTS TO 124 FAIRFIELD ROAD
TO MITIGATE NEGATIVE IMPACTS OF STORMWATER DISCHARGE ON DOWNSTREAM PROPERTIES
DATE: OCTOBER 2016
PROPERTY OWNERS: MR NEVILLE COLEY AND MRS MARION COLEY
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To Mr David Bennet and Mrs Catherine Bennet
173 Roslyn Road
Levin
5510
31 July 2017
Dear David and Catherine,

North-East Levin: Stormwater Upgrade: Letter of Intent
Thank you for taking the time to meet with me previously to discuss the stormwater upgrades in the North Eastern
section of Levin. As a result of the upgrades, we are seeking to increase the stormwater discharge from the corner
of Fairfield and Roslyn Road into the Koputaroa tributary running through your property.
1. Horowhenua District Council (HDC) is proposing a stormwater attenuation pond system to mitigate the
increase in peak flow.
2. A pond has been proposed on your upstream neighbour’s property – see the conceptual details in the
attached drawing.
3. Your initial preference is for stormwater to be pumped into the Lake Horowhenua catchment.
4. If the water cannot be diverted to the lake, your only other major concern is that the existing culvert on your
property may be too small, and you request that the size of this culvert is increased.
5. HDC will consult with you on the final detail, but the initial proposal is to upgrade your culvert to two
750 mm Ø concrete pipes side by side complete with appropriate erosion protection.
6. As a one off, HDC will also clean the drain from the culvert outlet to the downstream boundary of your
property.
7. HDC here undertakes to complete the works identified in item 5 and 6 above. HDC will require resource
consent from Horizons Regional Council to increase the stormwater discharge and to construct the
attenuation pond. Should you have no further concerns with the project, HDC kindly requests that you sign,
as the property owner, an “Affected Party Approval Form” prior to HDC lodging this consent.
8. If you have queries with regards to
garthf@horowhenua.govt.nz or 06 366 0999.

Yours sincerely,

Garth Flores
Design Engineer
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To Mr Barry Pender and Mrs Colleen Pender
181 Roslyn Road
Levin
5510
31 July 2017
Dear Barry and Colleen,

North-East Levin: Stormwater Upgrade: Letter of Intent
Thank you for taking the time to meet with me previously to discuss the stormwater upgrades in the North Eastern
section of Levin. As a result of the upgrades, we are seeking to increase the stormwater discharge from the corner
of Fairfield and Roslyn Road into the Koputaroa tributary running through your property.
1. Horowhenua District Council (HDC) is proposing a stormwater attenuation pond system to mitigate the
increase in peak flow.
2. HDC is proposing constructing a pond on an upstream neighbour’s property (Mr and Mrs Coley’s property
and also on your downstream neighbour’s property (Mr and Mrs Sue). See the conceptual details in the
attached drawing.
3. Your only major concern is that the existing culvert on your property may be too small, and you request that
the size of this culvert is increased.
4. HDC will consult with you on the final detail, but the initial proposal is to upgrade your culvert with two
750 mm Ø concrete pipes side by side complete with appropriate erosion protection.
5.

As a one off, HDC will also clean the drain across the length of your property.

6. HDC here undertakes to complete the works identified in item 5 and 6 above if consent is granted. HDC
will require resource consent from Horizons Regional Council to increase the stormwater discharge and to
construct the attenuation ponds. Should you have no further concerns with the project, HDC kindly
requests that you sign, as the property owner, an “Affected Party Approval Form” prior to HDC lodging this
consent.
7. If you have queries with regards to
garthf@horowhenua.govt.nz or 06 366 0999.

Yours sincerely

Garth Flores
Design Engineer
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To Mr Whelan Sue and Mrs Ann Sue
128 Fairfield Road
Levin
5510
28 July 2017
Dear Whelan and Ann,

North-East Levin: Stormwater Upgrade: Commitment of Undertaking
Thank you for taking the time to meet with me and my colleagues to discuss the feasibility of constructing
stormwater attenuation ponds in the low-lying area on your property. The purpose of the proposed ponds is to
attenuate the increased stormwater discharge from the corner of Fairfield and Roslyn Road as a result of the
stormwater upgrade works being undertaken in North East Levin.

1. Your concern with this work is primarily around the loss of crop land adjacent to the ponding areas. Should
HDC proceed with this work, HDC undertakes to design and construct the ponds in such a manner as to
mitigate any adverse effects on your current business operations.

2. Provisionally HDC proposes the following:

a. The extent and levels of the ponds will be as follows:
i.

Upper pond: final crest level to be approximately 29.3 m above sea-level (about 100 - 200 mm
higher than the existing causeway level).

ii.

Lower pond: the crest level will be approximately 27.3 m above sea-level.

iii.

The proposed levels will provide at least 700 mm freeboard (safety buffer) to protect crop
areas.

iv.

For both ponding areas, the outflow pipe invert level (bottom of pipe) will be the same as the
existing outflow levels.

b. As an additional safety barrier, HDC will install a cut-off drain, bund or similar approved structure to
ensure that ponding water does not overflow onto crop land and that crop land can freely drain.
c.

The pond outlets will consist of 2 x 450 mm diameter, reinforced concrete stormwater pipes (HDC
may increase the diameter depending on the final design).

d. The gabion headwall, and wingwall, will allow water to safely overtop the causeway should the
pipes and ponds reach their maximum capacity.
e. Native vegetation may be planted in the ponding areas if Horizons Regional Council requires this
as part of the consent.

f.

HDC will consult with you during the detail design and construction processes, to ensure that the
work will conform to your requirements.

g. All construction work will be paid for by HDC.
h. HDC will maintain the structures (embankments, gabion wingwalls and pipes).
i.

HDC has designed the ponds so that there will be no increased flooding that will damage your
crops. However, to provide you with some assurance, HDC agrees to pay for any crops that are
damaged from any increased flooding due to the construction of these ponds.

3. HDC will require resource consent from Horizons Regional Council to increase the stormwater discharge
and to construct the attenuation ponds. Should you have no further concerns with the project, HDC kindly
requests that you sign, as the property owner, an “Affected Party Approval Form” prior to, HDC lodging this
consent.

4. If

you

have

queries

with

regards

to

garthf@horowhenua.govt.nz or 06 366 0999.

Yours sincerely

Garth Flores
Design Engineer
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PROPERTY OWNERS: MR WHELAN SUE AND MRS ANN SUE
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2. POND LEVELS REDUCED.
3. POSSIBLE BUNDS / MINI-STOPBANKS
IDENTIFIED.
4. 8 m WIDE EMBANKMENT FOR LOWER
POND - 4 m ON EACH SIDE OF THE
PROPERTY BOUNDARY.
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To Mr Alan Palmer and Mrs Julie Palmer
154 Fairfield Road
Levin
5510
28 July 2017
Dear Alan and Julie,

North-East Levin: Stormwater Upgrade: Letter of Intent
Thank you for meeting with me on various occasions to discuss the stormwater upgrades in the North Eastern
section of Levin. As a result of the upgrades we are seeking to increase the stormwater discharge from the corner
of Fairfield and Roslyn Road.

1. To mitigate the increase in peak flows, Horowhenua District Council (HDC) is proposing a stormwater
attenuation pond system to attenuate the flood peaks.

2. With your permission, HDC would like to construct an attenuation pond on your property as well ponds on
your upstream neighbours’ property.

3. During our discussions you have said you have no objections to the ponding system in general but would
like the following commitment from HDC:

a. The weeds in the ponding area will be removed and replaced with appropriate indigenous plants.
b. The causeway on your downstream boundary should not be significantly higher than the existing
causeway and there should be sufficient space to drive a tractor across.
c. HDC will need to reinstate any damage to your paddocks or to your riparian planting.
d. You require sufficient notice of the proposed works to allow you to move stock if necessary.
e. During the construction period, you will require alternative feed for your stock if your stock cannot
graze in the paddocks near the work area.
f.

HDC will need to reinstate any fences that are taken down during the construction period.

g. The causeway along your upstream boundary will have sufficient space to drive a tractor across.
h. HDC will install appropriate erosion protection and be responsible for the maintenance of the
wingwalls.
i.

Contractors will access your property from your neighbours’ property.

j.

The work may only commence if the area is sufficiently dry to allow for access to the area.

k. The attached drawing contains the conceptual layout of the ponding system.

4. HDC will require resource consent from Horizons Regional Council to increase the stormwater discharge
and to construct the attenuation ponds. Should you have no further concerns with the project, HDC kindly
requests that you sign, as the property owners, an “Affected Party Approval Form” prior to HDC lodging this
consent.

5. If

you

have

queries

with

regards

to

garthf@horowhenua.govt.nz or 06 366 0999.

Yours sincerely

Garth Flores
Design Engineer
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1.5 m HIGH GABION EMBANKMENT
WITH 2 X 450 mm Ø CONCRETE
CULVERTS RUNNING THROUGH IT

PROPOSED IMPROVEMENTS TO 154 FAIRFIELD ROAD
TO MITIGATE NEGATIVE IMPACTS OF STORMWATER DISCHARGE ON DOWNSTREAM PROPERTIES
DATE: MARCH 2017
PROPERTY OWNERS: MR ALAN PALMER AND MRS JULIE PALMER
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SCALE: 1:500
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PONDING EXTENTS DURING SMALLER RAINFALL EVENTS
·
RETURN PERIOD: 1:2; 1:5
·
DURATION: UP TO 24 HOURS PONDING
·
TOP WATER LEVEL 25.8 m.
·
SURFACE AREA 1 500 m².
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28

m

PONDING EXTENTS DURING LARGER RAINFALL EVENTS
·
RETURN PERIOD: 1:10; 1:20
·
DURATION: UP TO 12 HOURS PONDING.
·
TOP WATER LEVEL 26.0 m.
·
SURFACE AREA 2 100 m².
·
VOLUME ATTENUATED 1 500 m³

AREA CAN BE SHAPED TO BECOME PART
OF LARGER RAINFALL PONDING AREA.
(200 m²).

28 m

NOTES:
1. PONDING AREA TO BE CLEARED OF EXOTIC
WEEDS.
2. KUTA OR SIMILAR APPROVED WET LAND
PLANTS TO BE PLANTED IN PONDING AREA.
3. RIPERIAN PLANTING ALONG BANKS,
APPROPRIATE NATIVE SPECIES TO BE
CONFIRMED ON SITE.
4. CARE TO BE TAKEN SO AS NOT TO FRIGHTEN
STOCK.
5. FEASIBILITY OF AN ALTERNATIVE ACCESS TO
CONSTRUCTION SITE TO BE INVESTIGATED.
6. ALL FENCES TO BE REINSTATED POST
CONSTRUCTION.
7. HDC TO REINSTATE ALL PASTURE AFTER
CONSTRUCTION.
8. FOR EVENTS GREATER THAN 1:20,
CAUSEWAY WILL HAVE APPROPRIATE
SCOUR PROTECTION TO ALLOW WATER TO
PASS OVER THE TOP AND PREVENT
SCOURING DOWNSTREAM OF THE
CULVERTS.
9. DURING CONSTRUCTION, IF STOCK IS
UNABLE TO FEED IN PADDOCKS,
ALTERNATIVE FEED NEEDS TO BE
ARRANGED.
10. AT THIS STAGE THE WORK IS EXPECTED TO
COMMENCE IN THE 2018/19 SUMMER
SEASON.
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NEW CAUSEWAY / FORD WITH 2 x 600 mm Ø
CONCRETE CULVERTS RUNNING THROUGH IT.
·
CREST LEVEL 26.3 m.
·
300 mm FREEBOARD.
·
APPROXIMATE HEIGHT 2 m ABOVE EXISTING
STREAM LEVEL.
·
WIDTH OF CAUSEWAY - 4 m WIDE ON BOTH
SIDES OF THE FENCE (8 m IN TOTAL).
·
LENGTH: APPROXIMATELY 50 m.
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To Mr Wilf Vickers
Paranui Properties
948 Levin Road North SH1
RD 12
Levin
5510
28 July 2017
Dear Wilf,

North-East Levin: Stormwater Upgrade: Commitment of Undertaking
Thank you for taking the time to meet with me on various occasions to discuss the North East Levin Stormwater
Project. Thank you also for openness and willingness to look for mutually beneficial solutions. After our discussions
on Monday 8 May 2017 and again on 12 June 2017, HDC would like to confirm the following:

1. HDC is in the process of upgrading the stormwater network in the north east quadrant of Levin.

2. HDC will be applying to Horizons Regional Council for resource consent to increase the stormwater
discharge into the creek that flows through your property between SH57 and Fairfield Road.

3. As a land-owner you are concerned that the increased discharge will exacerbate existing drainage
issues on your property upstream of SH57 / Arapaepae Road. Your main concerns are:

i. The two existing crossings / culverts on your property will not be able to handle the increased
in flow.
ii. The NZTA culvert under SH57 will not be able to handle the increase in flow and there is
already ponding upstream of this culvert during heavy rainfall events.
4. In general you have no objection to HDC’s proposed attenuation ponds to mitigate downstream
flooding as a result of the stormwater upgrades in North-East Levin. However you require more detail
on how long it will take for the ponds to fill-up and empty during prolonged heavy rainfall events.

5. You are furthermore concerned that there may be insufficient attenuation volume in the ponds and that
the peak flow rate coming down the creek may be more than the existing situation.
6. You would prefer if there is an upright shaft with a “scruffy dome” type inlet in the ponds.

7. With regards to the two existing culverts on your property: if there is more water coming down the
creek, the existing culverts will be too small, hence your requirement would be for HDC to increase the
size of the culverts to a mutually agreeable size. HDC is proposing the following:

i. First stream crossing: HDC will replace the existing single 375 mm diameter culvert with either
2 x 750 mm diameter culverts or 3 x 600 mm culverts. The upgraded crossing will have
appropriate scour protection (wingwalls, headwalls, upstream and downstream apron). Your
preference is for precast concrete wingwalls. During larger events, flow will be able to go over
the top of the causeway without causing any damage to the stream crossing. Should erosion
damage occur, HDC will repair the damage to the crossing.
ii. Second stream crossing: HDC will replace the existing 900 mm culvert with 1 x 1350 mm
culvert complete with similar scour protection arrangements.

8. With regards to the NZTA culvert: NZTA have said they are satisfied that the installation of attenuation
ponds will sufficiently mitigate the adverse effects of the stormwater upgrades in NE Levin. They do not
require any upgrade of the culvert as a result of the work HDC is doing. HDC will request that NZTA do
regular cleaning of the culvert to prevent it from blocking up with weed. There is a possibility that
should the new motorway upgrade pass through this area, NZTA may do some work to improve
drainage in this area. Until such time as NZTA decides to upgrade the culvert, the ponding that occurs
upstream of this culvert will continue to occur occasionally.

9. After the stormwater upgrades and construction of the attenuation ponds, the time that the water ponds
upstream of SH57 will not be noticeably longer than prior to the upgrades.
10. When HDC constructs a new attenuation pond on your upstream neighbour’s property, HDC will
extend the embankment onto your property to give you a new 4 m wide stream crossing along that
property boundary.

11. For culvert work on your property you have expressed a preference for the work to be undertaken by
Graeme Bagries as you have previously used this contractor and have confidence in his workmanship.

12. HDC propose to work with you and Graeme Bagrie during the detail design and construction phase to
ensure that you have an opportunity to give your input into the project.

13. When considering future development, you request that HDC not allow further residential sub-divisions
outside the urban boundary (ie north of Roslyn Road).
14. When considering any sub-divisions in the urban boundary, you request that the development needs to
be hydraulically neutral (ie, the stormwater run-off post development must be no greater than the
discharge prior to development occurring).

15. Whilst we never discussed water quality at the meeting, I wish to point out that the construction of
attenuation ponds and a wetland system would improve the water quality flowing down the creek.

16. HDC will require resource consent from Horizons Regional Council to increase the stormwater
discharge, to construct the attenuation ponds and to upgrade the culverts on your property.
17. HDC undertakes to do the work in Item 7 and 10 after Horizons has issued a consent to that effect.
18. Should you have no further concerns with the project, HDC therefore kindly requests that you sign, as
the property owner, an “Affected Party Approval Form” prior to HDC lodging the consent application
with Horizons Regional Council

19. If

you

have

queries

with

regards

to

garthf@horowhenua.govt.nz or 06 366 0999.

Yours sincerely

Garth Flores
Design Engineer

the
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you

can
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Garth

Flores

on
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discussion
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NEW CAUSEWAY / FORD WITH 2 x 600 mm Ø
CONCRETE CULVERTS RUNNING THROUGH IT.
·
CREST LEVEL 26.3 m.
·
300 mm FREEBOARD.
·
APPROXIMATE HEIGHT 2 m ABOVE EXISTING
STREAM LEVEL.
·
WIDTH OF CAUSEWAY: 4 m WIDE ON BOTH
SIDES OF THE FENCE (8 m IN TOTAL).
·
LENGTH: APPROXIMATELY 50 m.
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CAUSEWAY / FORD WITH 1 x 1350 mm Ø
CONCRETE CULVERT RUNNING THROUGH IT

NOTES:
1. LAND-OWNER PREFERS PRE-CAST
CONCRETE WINGWALLS.
2. DETAIL DESIGN WILL INCORPORATE
REASONABLE CHANGES REQUESTED BY THE
PROPERTY OWNER.
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To Mr Craig Burnell
Burnell Holdings Limited
372 Arapaepae Road
Levin
5510
19 July 2017
Dear Craig,

North-East Levin: Stormwater Upgrade: Letter of Intent
Thank you for taking the time to meet with me on various occasions to discuss the stormwater upgrades in the
North Eastern section of Levin. As a result of the upgrades we are seeking to increase the stormwater discharge
from the corner of Fairfield and Roslyn Road.

1. To mitigate the increase in peak flows, Horowhenua District Council (HDC) is proposing a Stormwater
attenuation pond system to attenuate the flood peaks, to the north-east of the intersection of Roslyn and
Fairfield Roads.

2. Your property is already under stress during heavy rainfall and in your opinion cannot accommodate any
additional run-off

3. Whilst in principal you have no objection to the proposed ponding system, and in fact would support it, you
remain skeptical regarding the ponds’ ability to successfully mitigate stormwater flows during long duration
rainfall events.

4. Your only other major concern is that the existing culvert on your property may be too small, and you
request that the size of this culvert is increased.

5. HDC will consult with you on the final detail, but the initial proposal is to upgrade your culvert with two
750 mm Ø concrete pipes side by side complete with appropriate erosion protection.

6. As a one off, HDC will also clean the drain from the SH57 outlet to the confluence with the Koputaroa
Stream.

7. HDC will require resource consent from Horizons Regional Council to increase the stormwater discharge
and to construct the attenuation ponds.

8. HDC here undertakes to complete the works identified in Item 5 and 6 once we obtain consent from
Horizons.

9. Should you have no further concerns with the project, HDC kindly requests that you sign, as the property
owner, an “Affected Party Approval Form” prior to HDC lodging this consent.

10. If

you

have

queries

with

regards

to

garthf@horowhenua.govt.nz or 06 366 0999.

Yours sincerely

Garth Flores
Design Engineer
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3 August 2017
Huataki Whareaitu
Kererù Marae Committee Chair
Email: huataki@ngatikuia.iwi.nz
Dear Huataki

Cultural Impact Assessment – North East Levin Stormwater
Thank you for the invitation for HDC Officers to attend the Kereru Marae Committee meeting was held
on Sunday June 7, 2017. Gerry O’Neill, Garth Flores and I enjoyed meeting you all.
Further to our meeting you confirmed that a combined Cultural Impact Assessment will be provided for
the North East Levin Stormwater Project.
I would like to formally invite you to prepare a Cultural Impact Assessment for the North East Levin
Stormwater Project.
As discussed at the Committee Meeting on June 7, ideally the Council would like to file its consent
application for the project by 6 October 2017and this sets the time available for the preparation of the
Cultural Impact Assessment. The timeframes we would like to propose for delivery of the Cultural
Impact Assessment are:


delivery of a draft Cultural Impact Assessment by 22 September 2017; and



delivery of a final Cultural Impact Assessment by 2 October 2017.

While the content of the Cultural Impact Assessment is of course yours to decide, at the very least the
draft Cultural Impact Assessment should identify the following:


your cultural associations;



the cultural values;



the sites (and their location) of cultural significance; and



an assessment of the values, and nature of the significance, of the identified sites.



in addition to those matters listed above, also identify:



the potential effects of the project on the identified cultural values and sites of significance;



the significance of the above effects;



ways in which any adverse effects of the project may be avoided, remedied or mitigated;

and


an assessment of any remaining adverse effects following avoidance, remediation or
mitigation.

The Council is happy to contribute up to $15,000 (including GST) towards the preparation of the
Cultural Impact Assessment on receipt of invoices for the work.
Although we would prefer to disburse payment as listed below we are open to an upfront/advance
payment if required of up to 50%.


60% of the above total value payable following receipt of a draft CIA on 22 September
2017; and



40% of the above value payable following receipt of a satisfactory final CIA on 2 October
2017.

Please identify all costs associated with the preparation of the Cultural Impact Assessment together
with any additional support you may require from Council (e.g. printing or preparation of maps).
As discussed we have also invited Muaupoko Tribal Authority to prepare a CIA.
We are also available to meet with you during this process to keep you informed and provide any
direction that you may require for the preparation of the Cultural Impact Assessment.
We look forward to continuing our strong relationship with Ngati Raukawa, obtaining the Cultural Impact
Assessment in the timeframes above, and working together to develop a sustainable project.
We would appreciate receiving confirmation of our proposed timeframes by 10 August 2017, confirming
that you are able to undertake this work within the scope of this letter.
If you have any questions about the matters set out above please do not hesitate to contact me.

Yours sincerely

Gallo Saidy
Group Manager Infrastructure Services
cc: Justin Tamihana, Wayne Kiriona, Willie Judd, Peter Goodyear and Robert Ketu

Garth Flores
From:
Sent:
To:
Subject:
Attachments:

Gallo Saidy
Thursday, 1 June 2017 1:38 p.m.
Di Rump (ceo@muaupoko.iwi.nz); rob.warrington@xtra.co.nz; marokopa01
@outlook.com
North East Levin Stormwater - Cultural Impact Assessment
Stormwater - Koputaroa Catchment.PDF; North East Levin Stormwater - Koputaroa
Consenting RCA & AEE December 2016 - CONSULTATION DRAFT.PDF; North East
Levin - Stormwater Upgrade - Farmer Culvert Upgrades - 5039.PDF

Kia Ora Di, Rob, and Marokopa
Thank you for taking the time to meet with me last Friday afternoon, (26 May 2017) at your office in Levin to discuss
the North East Levin Stormwater Consent Application the Horowhenua District Council are currently working
towards lodging.
Further to our discussion, I seek confirmation that Muaupoko Tribal Authority would like to complete a Cultural
Impact Assessment (CIA) to form part of stormwater consenting application process.
The Horowhenua District Council would like to offer $8,000.00 to Muaupoko Tribal Authority for the development of
the CIA and if this is acceptable can you please kindly by return email give us an indicative timeframe for completion
of the CIA.
As requested, please find attached the documentation as discussed last week, if you need further information or
would like to meet with me again I would only be too happy.
I look forward to hearing from you.
Kind regards
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THESE LETTERS WERE ISSUED JUNE 2019 ON HDC LETTERHEAD

Mr Barry Pender & Mrs Colleen Pender
181 Rosln Road
Levin 5510

North East Levin: Stormwater Upgrade
You may recall in 2017 / 2018 speaking with Garth Flores of Horowhenua District Council regarding a
stormwater attenuation pond system proposed by the Council in order to mitigate potential
increases in stormwater from the North Eastern sector of Levin. We understand that Mr Flores
spoke with yourselves regarding this proposal and that you were generally satisfied with the overall
proposal subject to the following:


Council will upgrade the culvert on your property with two 750 mm diameter culverts, laid
side by side, and with appropriate erosion protection. We will consult with yourself and
seek your approval as to the specific details prior to these works being undertaken.



At the same time that the above works are undertaken, Council will also undertake a one‐off
drain clearing activity to clear weeds in the stream across the length of your property.

Council is now in a position to move forward with the resource consenting for the works and, subject
to the above still being representative of your position and meeting your concerns, is seeking your
approval as an Affected Party to the resource consent application.
We have attached, for your information, a plan summarizing the proposed works for the overall
scheme and those on your property. If these meet your concerns, we request that you sign and
return the attached Affected Party Approval form. If you have any further concerns or would like to
discuss this further, please do not hesitate to let us know and we would be more than happy to meet
with you.
Mr Flores is no longer with the Horowhenua District Council and this project is now being managed
by our consultant, Annette Sweeney of Good Earth Matters Consulting. Annette would be more
than happy to answer any questions you have or meet to discuss anything further. She can be
contacted at 06 353 7560 or annette.sweeney@goodearthmatters.com.

Yours …

Attachments:




Koputaroa – February 2018 – General Layout.pdf
Pender Property Works.pdf
Affected Party Approval Form

Mr Whelan Sue & Mrs Ann Sue
128 Fairfield Road
Levin 5510
North East Levin: Stormwater Upgrade
You may recall in 2017 / 2018 speaking with Garth Flores of Horowhenua District Council regarding a
stormwater attenuation pond system proposed by the Council in order to mitigate potential
increases in stormwater from the North Eastern sector of Levin. We understand that Mr Flores
spoke with yourselves regarding this proposal and that you were generally satisfied with the overall
proposal subject to the following:


HDC will design and construct the works on your property to ensure that any ponding does
not result in loss of crop land adjacent to the ponding areas. The final design will be
consulted with yourself prior to the works being undertaken.

As set out in our letter of July 2017, the proposal with respect to your property involves the
following:
a. The extent and levels of the ponds will be as follows:
i.
Upper pond: final crest level to be approximately 29.3 m above sea‐level (about 100
‐ 200 mm higher than the existing causeway level).
ii.
Lower pond: the crest level will be approximately 27.3 m above sea‐level.
iii.
The proposed levels will provide at least 700 mm freeboard (safety buffer) to
protect crop areas.
iv.
For both ponding areas, the outflow pipe invert level (bottom of pipe) will be the
same as the existing outflow levels.
b. As an additional safety barrier, HDC will install a cut‐off drain, bund or similar approved
structure to ensure that ponding water does not overflow onto crop land and that crop land
can freely drain.
c. The pond outlets will consist of 2 x 450 mm diameter, reinforced concrete stormwater pipes
(HDC may increase the diameter depending on the final design).
d. The gabion headwall, and wingwall, will allow water to safely overtop the causeway should
the pipes and ponds reach their maximum capacity.
e. Native vegetation may be planted in the ponding areas if Horizons Regional Council requires
this as part of the consent.
f. HDC will consult with you during the detail design and construction processes, to ensure
that the work will conform to your requirements.
g. All construction work will be paid for by HDC.
h. HDC will maintain the structures (embankments, gabion wingwalls and pipes).
i. HDC has designed the ponds so that there will be no increased flooding that will damage
your crops. However, to provide you with some assurance, HDC agrees to pay for any crops
that are damaged from any increased flooding due to the construction of these ponds.
Council is now in a position to move forward with the resource consenting for the works and, subject
to the above still being representative of your position and meeting your concerns, is seeking your
approval as an Affected Party to the resource consent application.

We have attached, for your information, a plan summarizing the proposed works for the overall
scheme and those on your property. If these meet your concerns, we request that you sign and
return the attached Affected Party Approval form. If you have any further concerns or would like to
discuss this further, please do not hesitate to let us know and we would be more than happy to meet
with you.
Mr Flores is no longer with the Horowhenua District Council and this project is now being managed
by our consultant, Annette Sweeney of Good Earth Matters Consulting. Annette would be more
than happy to answer any questions you have or meet to discuss anything further. She can be
contacted at 06 353 7560 or annette.sweeney@goodearthmatters.com.

Yours …

Attachments:
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Mr Alan Palmer & Mrs Julie Palmer
154 Fairfield Road
Levin 5510

North East Levin: Stormwater Upgrade
You may recall in 2017 / 2018 speaking with Garth Flores of Horowhenua District Council regarding a
stormwater attenuation pond system proposed by the Council in order to mitigate potential
increases in stormwater from the North Eastern sector of Levin. We understand that Mr Flores
spoke with yourselves regarding this proposal and that you were generally satisfied with the overall
proposal subject to the following:
a. The weeds in the ponding area will be removed and replaced with appropriate indigenous
plants.
b. The causeway on your downstream boundary will not be significantly higher than the
existing causeway and there will be sufficient space to drive a tractor across.
c. HDC will need to reinstate any damage to your paddocks or to your riparian planting.
d. You require sufficient notice of the proposed works to allow you to move stock if necessary.
e. During the construction period, you will require alternative feed for your stock if your stock
cannot graze in the paddocks near the work area.
f. HDC will need to reinstate any fences that are taken down during the construction period.
g. The causeway along your upstream boundary will have sufficient space to drive a tractor
across.
h. HDC will install appropriate erosion protection and be responsible for the maintenance of
the wingwalls.
i. Contractors will access your property from your neighbours’ property.
j. The work may only commence if the area is sufficiently dry to allow for access to the area.
Council is now in a position to move forward with the resource consenting for the works and, subject
to the above still being representative of your position and meeting your concerns, is seeking your
approval as an Affected Party to the resource consent application.
We have attached, for your information, a plan summarizing the proposed works for the overall
scheme and those on your property. If these meet your concerns, we request that you sign and
return the attached Affected Party Approval form. If you have any further concerns or would like to
discuss this further, please do not hesitate to let us know and we would be more than happy to meet
with you.
Mr Flores is no longer with the Horowhenua District Council and this project is now being managed
by our consultant, Annette Sweeney of Good Earth Matters Consulting. Annette would be more
than happy to answer any questions you have or meet to discuss anything further. She can be
contacted at 06 353 7560 or annette.sweeney@goodearthmatters.com.
Yours …

Attachments:
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Affected Party Approval Form

Mr Wilf Vickers
Paranui Properties
948 Levin Road North SH1
RD12
Levin 5510
North East Levin: Stormwater Upgrade
You may recall in 2017 / 2018 speaking with Garth Flores of Horowhenua District Council regarding a
stormwater attenuation pond system proposed by the Council in order to mitigate potential
increases in stormwater from the North Eastern sector of Levin. We understand that Mr Flores
spoke with yourselves regarding this proposal and that you were generally satisfied with the overall
proposal subject to the following:






HDC will increase the capacity of the culverts on your property to a mutually agreeable size.
HDC is proposing:
i.
First stream crossing: HDC will replace the existing single 375 mm diameter culvert
with either 2 x 750 mm diameter culverts or 3 x 600 mm culverts. The upgraded
crossing will have appropriate scour protection (wingwalls, headwalls, upstream and
downstream apron). Your preference is for precast concrete wingwalls. During larger
events, flow will be able to go over the top of the causeway without causing any
damage to the stream crossing. Should erosion damage occur, HDC will repair the
damage to the crossing.
ii.
Second stream crossing: HDC will replace the existing 900 mm culvert with 1 x 1350
mm culvert complete with similar scour protection arrangements.
When HDC constructs a new attenuation pond on your upstream neighbour’s property, HDC
will extend the embankment onto your property to give you a new 4 m wide stream crossing
along that property boundary.
HDC will engage Graeme Bagries to undertake the proposed work on your property, as you
have advised that he is your preferred contractor for this work.

In Mr Flores letter to you of 28 July 2017 it was indicated that you would like more information on
the attenuation ponds. Since that time, Council has purchased land at the corner of Roslyn and
Fairfield Road in order to provide a larger attenuation and treatment area. The design for this
attenuation area is shown on the attached drawing. The attenuation provided is approximately
9‐10,000 m3, with the result that, in the 100 year event, the peak stormwater flows downstream of
the attenuation area will be reduced from 2.9 m3/s (current levels of residential development) to
0.9 m3/s with full development of the North East residential area. Modelling has shown that the
ponds will likely fill and empty over a 24‐28 hour period, although this is obviously dependent on the
duration of the rain event itself.
Also as stated in the July 2017, we have been advised that NZTA are satisfied with the overall
proposal. HDC will request that NZTA do regular cleaning of the culvert to prevent it from blocking
up with weed.

We understand that you also have raised the issue of hydraulically neutral development within the
contributing catchment. We advise that Council’s policies and rules in its District Plan and
Engineering Standards require development to be hydraulically neutral.
Council is now in a position to move forward with the resource consenting for the works and, subject
to the above still being representative of your position and meeting your concerns, is seeking your
approval as an Affected Party to the resource consent application.
We have attached, for your information, a plan summarizing the proposed works for the overall
scheme and those on your property. If these meet your concerns, we request that you sign and
return the attached Affected Party Approval form. If you have any further concerns or would like to
discuss this further, please do not hesitate to let us know and we would be more than happy to meet
with you.
Mr Flores is no longer with the Horowhenua District Council and this project is now being managed
by our consultant, Annette Sweeney of Good Earth Matters Consulting. Annette would be more
than happy to answer any questions you have or meet to discuss anything further. She can be
contacted at 06 353 7560 or annette.sweeney@goodearthmatters.com.
Yours …

Attachments:
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Affected Party Approval Form

Annette Sweeney
From:
Sent:
To:
Subject:

Natasha Breen <natashab@horowhenua.govt.nz>
Monday, 24 June 2019 10:28 AM
Annette Sweeney
FW: [#27019] North East Levin Stormwater Upgrade - Alan and Julie Palmer - Plan and Affected
Approval Party Form - 21 June 2019

Follow Up Flag:
Flag Status:

Follow up
Completed

Hi Annette
Please find attached a reply from Julie Palmer.
Kind regards
Natasha

Natasha Breen
Group Manager Executive Assistant - Infrastructure Services •
126 Oxford Street, Levin • Private Bag 4002, Levin 5540
(06) 366 0999
www.horowhenua.govt.nz
Working together to take Horowhenua from Good to Great

From: Julie Palmer [mailto:palmez@xtra.co.nz]
Sent: Saturday, 22 June 2019 7:29 PM
To: Natasha Breen
Subject: RE: North East Levin Stormwater Upgrade ‐ Alan and Julie Palmer ‐ Plan and Affected Approval Party Form ‐ 21
June 2019
Dear Natasha
No problems if the conditions in the letter are met and if the plans remain the same.
Alan
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INTRODUCTION
This report has been prepared to support applications for resource consent to discharge stormwater
from Horowhenua District Council's urban stormwater systems. Appropriately managing stormwater
networks to ensure adverse environmental effects are minor or less than minor is not solely about
managing the discharge point. It requires efforts with respect to source control (preventing
contaminants entering the stormwater system), network management, and treatment prior to
discharge.
This report considers how Horowhenua District Council manages its stormwater systems and assesses
this against what is considered Best Management Practices. The purpose of this report is to consider
whether or not Horowhenua District Council's stormwater management represents appropriate best
practice.
The report is structured as follows:

1. Introduction
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2. How is
Horowhenua
District
Council's
stormwater
system
managed?

3. What is
Appropriate
Best Practice?

4. Does
Horowhenua
District
Council's
stormwater
system meet
best practice?

HOW IS HOROWHENUA DISTRICT COUNCIL'S STORMWATER SYSTEM
MANAGED?
The information presented in this section has been determined from a review of Council's relevant
documents, regulations and policies and by confirming practices with Council offices responsible for
stormwater management. It summarises how Council's stormwater system is currently managed to
provide a baseline for assessment against best practice measures presented in the next section of the
report.

2.1

Stormwater Sources

2.1.1

Requirement for On-Site Management of Stormwater
For residential areas, Horowhenua's stormwater services differ from many urban stormwater systems
in that it does not provide services to private properties. The Council's Long Term Plan states that the
stormwater services "roads, footpaths, berms and hardstanding areas in any connected residential
and commercial properties". The connected properties are by way of surface runoff eg driveways that
are contoured towards the street, and not piped connections to the stormwater system. Council
officers have advised that there may be some historic piped connections but these are very low in
terms of number of connections.
Rating for stormwater services is on a targeted rate basis, however this does not necessarily mean
that those properties rated have a stormwater connection. Council's rating policy states that the
funding is a consequence of 100% public benefit and 0% private benefit, and that the benefit is derived
as arising from the stormwater kerb, channel and piped network in the urban areas. Stormwater in
rural areas is primarily part of the roading expenditure. It further states, that residents "pay for the
stormwater network to enable their recreational and business interest, and protection from flooding",
even if the currently have no direct use the stormwater network [sic]".

FOR LODGEMENT
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Council's Subdivision and Development Principles and Requirements 2014 which sets the standards
for stormwater services states:
"Council does not have a comprehensive stormwater reticulation, and policy dictates stormwater
shall be contained and managed within the development. Council does not provide reticulated
stormwater for disposal of stormwater from private property into a piped or open drain".
Council's approach is therefore for private property stormwater to be managed on‐property. This is
carried through Council's documents as follows:
District Plan
The following provisions of the District Plan are relevant (emphasis added):


Urban Environment Policy 6.3.9
"Provide for higher density housing within the medium density overlay where the design is
managed so that this type and density of development achieves the following: …
‐



Ensure the on‐site stormwater collection, storage and drainage system is provided and
integrated into the site layout and design, and that mechanisms are in place to secure the
ongoing performance and maintenance of the system".

Urban Environment Policy 6.3.16
"Maintain an open and spacious residential character on standard and larger lot residential
properties to achieve on‐site amenity for residents and neighbours and capability to provide for
on‐site stormwater disposal by ensuring building size and footprint is proportional to the size of
the lot."



Residential Zone Permitted Activity Criteria 15.6.22
“All activities shall make provision for the management of stormwater as means of dealing with
water quantity and water quality to avoid significant adverse effects or nuisance.”



Industrial Zone Permitted Activity Criteria 16.6.13
“All activities shall make provision for the management of stormwater as means of dealing with
water quantity and water quality to avoid significant adverse effects or nuisance and shall include
bunding sufficient to avoid run‐off contaminated with hazardous substances, including oil into
stormwater drains.”



Commercial Zone Permitted Activity Criteria 17.6.15
“All activities shall make provision for the management of stormwater as means of dealing with
water quantity and water quality to avoid significant adverse effects or nuisance.”



Conditions for Subdivision and Development 24.2.4(a)
(i)

The developer shall provide a satisfactory system for the collection and containment of
contaminates and disposal of surface water on site. Such provision shall avoid creating or
worsening any ponding or inundation to surrounding upstream and downstream
properties. All designs shall take into account winter ground water levels and groundwater
mounding. Overland flow paths shall be designed and protected by easements.

(ii)

The surface water collection system shall provide for the collection and control of all surface
water within the land being developed or subdivided together with drainage from the entire
catchment upstream of the proposed development or subdivision.

Note: Discharge of stormwater to land or drainage systems is also regulated by the One Plan and
may require the approval of resource consent from Horizons Regional Council.
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The above permitted activity criteria require activities to provide for stormwater management on‐site,
in order to be able to be undertaken without requiring a resource consent. Where resource consent
for land use is required for any reasons, the provision of stormwater management and servicing is
included as a matter of control or criteria for discretion in the decision making process.
As an example, assessment criteria 25.7.5(c) which applies to consents in all zones, states:
“Provision of on‐site stormwater management:
(i)

The extent to which the design (including design life) and construction of stormwater
reticulation, treatment and disposal facilities will ensure that adequate provision of the
service to dispose of the expected quantities of stormwater over the design life of the
facilities.

(ii)

The extent of impermeable surfacing and the effective use of low impact stormwater design
on‐site.

(iii)

Historical and current information on surface water flood risks and secondary flow paths,
and methods used to reduce the impacts of surfacing water flooding on people and
property.

(iv)

Measures to ensure stormwater disposal from the site does not worsen or accelerate
surface water ponding or flooding on properties upstream and downstream of the site.”

HDC Subdivision and Development Principles and Requirements 2014
This document sets Council’s requirements for land subdivision and development. It has been
incorporated in to the District Plan by reference. Compliance with this document is a matter over
which Council exercises control in the decision making process. The document is based on
NZS4404:2010 Land Development and Infrastructure and includes all the requirements of NZS4404
unless amended by the HDC document.
Key provisions are:


Developers required to "demonstrate conclusively" that development will not increase existing
stormwater issues on any properties and that building platforms and roading will be above future
inundation, ponding and flooding levels except where roading has been designed as a secondary
flow path.



Encourages low impact design



Stormwater to be attenuated or disposed of on‐site, unless this is shown to be not feasible and
subsequently approved by Council.



Watercourses to remain in natural state wherever possible.



Design of soakpits for two lot subdivisions is to be as per Appendix 2: Stormwater Disposals to
Soakpits; stormwater from subdivisions more than 2 lots are to comply with remainder of
provisions specified in the document.



The performance criteria set out in Table 2.1 below are required to be met (Note that in terms of
the consenting process, these are matters of which Council exercise control for controlled activity
subdivisions or assessment criteria for discretionary activity subdivisions).



Buildings sites within subdivisions are to be above the 0.5% AEP storm event plus an approved
freeboard.



Private property (excluding building sites) may be able to become inundated up to 300 mm and
roads may be inundated by to 200 mm at the centreline during a 1% AEP storm event.
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Table 2.1
Stormwater Performance Criteria
HDC Subdivision & Development Principles and Requirements, Section 10.3
Performance Criteria
Meet relevant standards and criteria of the District Plan, Council’s stormwater strategies and the
Regional Council’s One Plan
Provide for the collection and/or control of stormwater, allowing for ultimate future development
within the catchment or adjoining catchments and for climate change
Achieve hydraulic neutrality so that peak flows into the receiving bodies for the 1 in 2 year, 1 in 5
year, 1 in 10 year, 1 in 50 year and 1 in 100 year design rainfall events, shall not exceed the pre‐
development peak flows for the same design rainfall events. Critical duration storm events pre‐
development shall be matched for post development.
Achieve hydraulic neutrality so that peak flood levels are not increased as a result of filling in
floodable areas for the 1 in 2 year, 1 in 5 year, 1 in 10 year, 1 in 50 year and 1 in 100 year design
rainfall events. Levels shall not exceed the pre‐development peak levels for the same design rainfall
events. This can be met by the provision of storage to offset or replace that volume lost to the
footprint of the proposed works. Alternatively, this may also be achieved by over attenuation of
runoff peaks flows.
Take into account winter groundwater mounding and groundwater levels
Provide for climate change predictions
Meet the requirements of any stormwater management plans/catchment management plans
Create a multifunctional landscape where the design integrates with other aspects of site planning
and provides multiple benefits
Make use of available natural features and processes on‐site wherever possible
Result in minimal disturbance to the site and natural water systems.
Preserve and/or recreate natural landscape features
Reduce impervious cover as far as practical
Facilitate detention and infiltration opportunities
Address flood events and preserve treatment systems through off‐line storage and by‐passes.
Meet Regional and District stormwater discharge quality requirements
Have stormwater treatment systems based on created natural systems (e.g. wetlands, lakes and
detention ponds) that are able to mimic natural processes and function as entire ecosystems
Comprise simple, non‐structural, low‐tech and low cost methods
Soak Pit Design Standards
The Council’s District Plan has incorporated, by way of reference, guidance on design, sizing and
maintenance of soak pits. That document confirms Council policy that stormwater from all roofs and
hardstand areas (including patios, driveways, parking areas and swimming pools) be managed on site.
It references the New Zealand Building Code, Clause E1, Surface Water, Verification Method E1/VM1
as the design standard and further states that any building consent application and any design for
rights of way, parking areas or driveway accesses must contain calculations for soak pit sizing.
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The design guidance notes the potential use of low impact design principles and storage to reduce
loading on soak pits and also emphasises the need for “continued maintenance” of soakage systems,
as silting up of soakage media may occur over time.
Bylaws
While there is no Stormwater Bylaw in place, Council’s Trade Waste Bylaw has provisions which
influence and control the management of stormwater from trade and industrial premises. These
include:


Control of stormwater as a consideration criteria in trade waste permits



Requiring applicants for trade waste permits to provide information on how stormwater runoff is
managed including provision of a site map showing all drainage features.



Requiring applicants to detail measures to prevent accidental spills and fire water which may
contain hazardous substances from entering the stormwater system.

Permits approved under the Trade Waste bylaw are typically approved for a 2 year period, and cannot
be approved for more than 5 years. This means that the information is revalidated at least every
5 years.

2.1.2

Interceptors for Industrial and Trade Sites
In addition to the requirements above which relate to on‐site stormwater management, the following
provisions of the District Plan are relevant as they relate to measures to prevent industrial and trade
site stormwater and other contaminants entering the stormwater system (whether that be the on‐site
drainage system or Council’s street stormwater system).


16.6.13 Industrial Zone Surfacewater Disposal ‐ requires bunding sufficient to avoid run‐off
contaminated with hazardous substances, including oil into stormwater drains.



23.6.1 Hazardous Substances Site Design Condition – hazardous facility must be designed,
constructed and operated in a manner which prevents the contamination of groundwater and
surface water in the event of a spill or other type of release of hazardous substances.



23.6.3 Hazardous Substances Storage – storage must be carried out in a manner that prevents the
unintentional release of hazardous substances.



23.6.4 Hazardous Substances Site Drainage Systems – must be designed, constructed and
operated in a manner that prevents entry or discharge of hazardous substances into stormwater.
Suitable means of compliance includes clearly identified stormwater grates and access
holes, roofing, sloped pavements, interceptor drains, containment and diversion valves, oil‐
water separators, sumps and similar systems.



23.6.5 Hazardous Substances Spill Containment Systems ‐ Any parts of the hazardous facility site
where a hazardous substance spill may occur must be serviced by suitable spill containment
systems that are able to prevent the entry of any spill or other unintentional release of hazardous
substances, or any contaminated stormwater and/or fire water into site drainage systems unless
permitted by a network utility operator.
Suitable means of compliance include graded floors and surfaces, bunding, roofing, sumps,
fire water catchments, overfill protection and alarms, and similar systems.



23.6.6 Hazardous Substances Stormwater ‐ All stormwater grates on the site of any hazardous
facility shall be clearly labelled “stormwater only”.
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2.1.3



23.6.7 Hazardous Substances Washdown Areas ‐ Any part of the hazardous facility site where
vehicles, equipment or containers that are or may have become contaminated with hazardous
substances are washed, must be designed, constructed and managed to prevent any
contaminated wash water from entry or discharge into the stormwater drainage or the
wastewater systems.



23.6.10 Hazardous Substances Waste Management ‐ Any process waste or waste containing
hazardous substances shall be managed to prevent the waste entering or discharging into the
stormwater drainage system.

Wastewater
Wastewater system overflows are a potential source of contaminant entry in to stormwater systems.
There are no constructed overflows from the wastewater system to the stormwater system. There is
still, however, potential, for wastewater to overflow from the wastewater system to the surface and
then flow overland to enter the stormwater system. Council has recently undertaken a study of the
wastewater system which considered, amongst other items, the potential for overflows from the
wastewater system. This found that in the annual return period event there was only one location
within the wastewater network where overflows were predicted. The location of this spill was on
Byrd Street, Levin. The analysis shows that there is very little potential for wastewater overflows to
occur in to the stormwater network.

2.2

Network Management
The way in which the Council’s stormwater network is managed is set out in the Council’s Stormwater
Asset Management Plan, its Subdivisions and Development Principles and Requirements and the
stormwater related aspects of the Council’s roading management.

2.2.1

Level of Service
The levels of service that the Council provides is relevant. In terms of design standard, the Council’s
standard is as shown in Table 2.2
Table 2.2
Summary of Design Standards
Land Use

Primary System Design Standard
(Storm Frequency Return Period)

Secondary System

Residential

10 years + 16% for climate change (note
that prior to 2014, the standards specified
5 years)

100 year event + 16% for climate
change, less allowance for flows
conveyed via the primary system.

Industrial

10 years + 16% for climate change

Commercial

10 years + 16% for climate change

Rural

5 years + 16% for climate change except
culverts which are required to have a
10 year design return period.

Note: where no secondary overflow
paths are provided, or where these
are through private property, the
primary system is required to meet
the 100 year design event plus 16%
allowance for climate change.

Note: 16% allowance for climate change is to be applied to rainfall data, not calculated flows.
The level of service is also defined in the Council’s Long Term Plan as shown in Figure 2.1.
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Figure 2.1
Stormwater Levels of Service

2.2.2

Stormwater Asset Management Plan
The Council’s Asset Management Plan documents the maintenance strategy for the network as
follows:
Routine Maintenance
This entails the day‐to‐day work necessary to keep the assets operating and includes instances where
failures occur and remedial action is taken to ensure that the system is working satisfactorily. This
includes:


Works which provide for the normal care and attention of the asset including repairs and minor
replacements,



Day‐to‐day and/or general upkeep works designed to keep the assets operating at required levels
of service,



Regular and ongoing annual expenditure necessary to keep the assets at their required service
potential,
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Planned/ Preventative or Pro-Active Maintenance
This type of maintenance strategy is carried out to detect, preclude, or mitigate degradation of an
asset with the aim of sustaining or extending its useful life by controlling degradation to an acceptable
level. Maintenance under this category is carried out based on a “time‐ or machine‐run‐based” and
can be scheduled.
Some of the rationale behind HDC planned maintenance programme is the fact that not only is it
industry’s best practice but it helps in:


Prolonging the life of the assets (Increased component life cycle);



Reduces the likelihood of asset failure and it is;



Cost‐effective when compared to reactive maintenance.

Reactive/Unplanned Maintenance
Reactive maintenance (also known as “breakdown maintenance”) is repairs that are done when an
asset has already failed (or broken down).
Reactive maintenance is employed in situations where problems with the system are identified and
brought to the notice of the operator who then reacts to situation with a remedy. Some of these
problems are identified by the public and some are identified by the operator’s field staff during their
routine operations. Some unplanned failures are also detected through the telemetry/SCADA system.
In addition to reacting to problems identified during inspections, in most cases reactive maintenance
also occurs when an asset fails and immediate action has to be taken to correct the defect in a timely
manner before the consequence of the failure is realized.

2.2.3

Subdivision and Development Principles and Requirements
This document sets out the design and engineering standards for stormwater services. Relevant
requirements are as follows:

2.2.4



Requirement that the layout and structure of a road network and its associated amenities provide
for low impact stormwater drainage.



Stormwater systems are to incorporate natural features where possible and shall comprise
simple, non‐structural, low‐tech and low‐cost methods.



Promotion of the use of swales within road reserves.



Ensure stormwater infrastructure is designed to minimise long‐term maintenance costs.

Stormwater Network Management via the Roading Network
As noted in the Council’s Stormwater Asset Management Plan, and as a consequence of the
stormwater system not servicing private property, operational and maintenance work on the
stormwater reticulation is carried out via Council’s roading contractors. The requirements under the
roading contract are as follows:
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Road sweeping depends on the road classification and ranges from daily (eg within the CBD) to
every 4 months (if required).



Sumps are inspected on a six monthly cycle and cleaned out if required. If issues arise within the
6 month cycle then they are cleaned out when the issue arises.



All stormwater structures are inspected regularly. Should a blockage be reported or found it is
cleared within the agreed response times.
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Particular attention is paid to kerb and channels and sump grates, especially after rainfalls, to
avoid any build‐up of leaves preventing water from entering stormwater sumps and causing
overflow or ponding.



All sumps, cess‐pits, catch‐pits and soak‐pits are inspected, and cleaned as appropriate.



Routine drainage system maintenance includes regular inspections, defect reporting, blockage
and fault clearing. This work includes identification and maintenance of all drainage features,
including fault reporting of drainage features that form part of the drainage system but are not
included in the drainage system inventory.

Treatment Systems
Council currently does not have treatment at all of the discharge points of its stormwater network
largely as a consequence of the age of the roading and stormwater infrastructure. Treatment is
provided at the following locations:


Queen Street Drain discharge to Lake Horowhenua. A minor attenuation area is constructed at
the transition from the piped to open drain system prior to entry to the Lake, as shown below.

Figure 2.2
Minor Attenuation Area at end of Queen Street Drain
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Not yet constructed, but an attenuation and treatment area is proposed for the discharge from
North‐East Levin to the Koputaroa Stream tributary.

Figure 2.3
Proposed Treatment & Attenuation Area for North‐East Levin Stormwater


Development of natural features, wetland planting and attenuation areas at Holben Creek,
Foxton Beach.

Figure 2.4
Natural Features incorporated in to Holben Creek Stormwater System
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Attenuation ponds within greenbelt residential subdivision in Foxton Beach which also allow for
seepage to ground rather than direct discharge to surface water.

Figure 2.5
Attenuation Ponds within Foxton Beach Subdivisions
The District Plan also contains a Policy (4.1.7) which provides for “management of stormwater in
suitable places within the Open Space Zone as a means of dealing with water quantity and water
quality”. The following sites are designed for stormwater management purposes in the District Plan.


D123 on Planning Map 28:
Vincent Drive Reserve, Easton Way, Gimblett Court, Levin: Lot 118 DP 74864, Lot 119 DP 74864



D169 on Planning Maps 12 and 13:
Palmer Road, Foxton Beach: Lot 115 DP 400224



D170 on Planning Maps 12 and 3 (Wastewater and Stormwater Management purposes):
Carex Grove, Foxton Beach Lot 58 DP 407170



D171 on Planning Map 12:
Nash Parade, Seabury Avenue, Foxton Beach, Lot 2 DP 46385



D172 on Planning Map 12:
Holben Reserve, Foxton Beach, Lot 4 DP 46385



D173 on Planning Map 25:
Kennedy Drive Reserve, Levin



D174 on Planning Map 25:
Kawiu Reserve, The Avenue, Levin; Lot 7 DP16252, Lot 8 DP 16252, Pt Lot 6 DP 16252



D175 on Planning Map 28:
MacArthur Street, Cambridge Street, Levin, Section 73 Levin Suburban
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As noted above, new developments and subdivisions are also required to meet the provisions of HDC’s
Subdivision and Development Principles and Requirements document. That requires new
developments to provide stormwater systems that:
“Have stormwater treatment systems based on created natural systems (eg wetlands, lakes and
detention ponds) that are able to mimic natural processes and function as entire ecosystems”.

2.4

Growth Areas
The above sections have discussed many of the provisions of the District Plan and Council’s Subdivision
and Development Principles and Requirements, both of which are directly relevant to growth areas.
In particular, the above sections have noted the following:


A need to provide for on‐site stormwater management;



An emphasis on low impact design; and



A requirement for treatment systems based on natural ecosystem processes.

The Principles and Requirements document requires subdivision and development to be undertaken
in a way which is hydraulically neutral. The requirements are:


Provide for the collection and/or control of stormwater, allowing for ultimate future development
within the catchment or adjoining catchments and for climate change.



Achieve hydraulic neutrality so that peak flows into the receiving bodies for the 1 in 2 year, 1 in 5
year, 1 in 10 year, 1 in 50 year and 1 in 100 year design rainfall events, shall not exceed the pre‐
development peak flows for the same design rainfall events. Critical duration storm events pre‐
development shall be matched for post development.



Achieve hydraulic neutrality so that peak flood levels are not increased as a result of filling in
floodable areas for the 1 in 2 year, 1 in 5 year, 1 in 10 year, 1 in 50 year and 1 in 100 year design
rainfall events. Levels shall not exceed the pre‐development peak levels for the same design
rainfall events. This can be met by the provision of storage to offset or replace that volume lost to
the footprint of the proposed works. Alternatively, this may also be achieved by over attenuation
of runoff peaks flows.



Take into account winter groundwater mounding and groundwater levels.



Provide for climate change predictions.

The Principles and Requirements document also requires the adoption of Erosion and Sediment
Control measures during development. In particular, it requires an Erosion and Sediment Control Plan
be adopted using the appropriate treatments from the Greater Wellington Regional Council’s
Earthworks guidelines.
The District Plan includes a specific policy which promotes the use of Low Impact Urban Design
Principles, particularly in providing dual purpose stormwater / recreation reserve in the Tararua Road
Growth Area (refer policy 6.2.6).
Design Guides and Structure Plans are also included in the District Plan which provide direction to how
stormwater is to be managed as follows:


Tararua Road Growth Overlay Area (TRGA) Design Guide
‐

12

There are no stormwater services in the area and all stormwater is to be managed on‐site
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‐

Outcome sought is the provision of "an effective stormwater collection, treatment and
disposal system throughout the TRGA using low impact urban design principles and other
environmentally responsive and sustainable design solutions" as well as provision of a "linear
reserve between the residential area… that supports multiple uses, including stormwater
treatment swales"

‐

A low impact area is to be provided for reserve / open space / stormwater treatment on the
southern side and adjoining 172 Arapaepae Road.

‐

Design of traffic calming measures to restrict heavy industrial traffic connecting through
existing residential areas is to consider alignment with stormwater treatment area.

‐

New technology and low impact urban design principles to be used throughout the growth
area to ensure all stormwater runoff can be collected, treated and disposed of within the
overall TRGA.

Rural Area Design Guide
‐

Minimise hard stormwater management network (pipes and culverts) through use of swales
for collecting, channelling and soakage of stormwater runoff.

‐

Ecological input to be sought for any wetland to be used for stormwater management

‐

Retain natural drainage characteristics and integrate them into the network for stormwater
management

‐

Consider use of on‐site stormwater detention in management of stormwater to enhance
groundwater replenishment and / or provide alternative source of non‐potable water for
firefighting and irrigation.

‐

Use low impact stormwater design solutions

‐

Use open space for stormwater and amenity values

‐

Ensure road corridors are sufficiently wide to provide for stormwater management (eg
swales)

‐

Minimise hard stand areas external to buildings to reduce need for stormwater management
and consider use of permeable materials

Medium Density Residential Development Design Guide (Levin, Foxton Beach, Waitarere Beach)
‐

Properties are required to have on‐site stormwater disposal.

‐

Minimise areas of impermeable surface

Structure Plan 13: Gladstone Greenbelt Levin ‐ Queen Street / Tararua Road
‐

2.5

Corridor identified for "landscape, stormwater, pedestrian and cycling connection with open
spaces" which runs along Queen Street East and also roughly diagonally through growth area
between Queen Street East and Tararua Road (indicative alignment only).

Summary
This section of the report has considered how Council manages its stormwater network. In summary,
the key points are:


Council policies require stormwater from private property to be managed on site and not enter
Council’s network.



District Plan and Trade Waste bylaw require measures to prevent contaminants from trade and
industrial sites entering the stormwater system.



Network maintenance requires regular street cleaning, inspections and clearance of sumps to
minimise contaminant entry to, and blockages of, the stormwater network.



Current Council design standards promote the use of low impact design and natural treatment
systems.

FOR LODGEMENT
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While not all discharges receive treatment prior to discharge, some treatment is provided on the
large discharge points, and open space areas which provide stormwater management functions
are recognised and protected under the District Plan.



Growth areas are required to be developed in a way which is hydraulically neutral, adopts low
impact design and provides treatment via natural systems.

WHAT IS APPROPRIATE BEST PRACTICE?
This section of the report identifies and discusses best practices for managing urban stormwater
systems/networks, such as source control and stormwater treatment methods, to meet sustainable
objectives for water quality and water quantity. This was done by undertaking a review of different
best management practices used throughout New Zealand with a focus on literature from Auckland
Council, Waikato Regional Council and Wellington City Council, including some information from
Hawkes Bay Regional Council.
The best management practices identified are then benchmarked against HDC’s current urban
stormwater management practices in the following section of the report.

3.1

Low Impact Design
The most common design approach for managing urban stormwater is low impact design (LID), which
has been defined as a method that incorporates whole‐of‐life costs, and protects and incorporates
natural site features for managing the stormwater network and controlling erosion and sediment.
LID's main principles include minimisation of site and soil disturbance, reduction of impervious
surfaces, and treatment of water as close to the source as possible (e.g. ponds and constructed
wetlands).
Two similar design concepts are Water Sensitive Design (WSD) and Water‐Sensitive Urban Design
(WSUD) which are utilised by Auckland Council and Wellington City Council, respectively. Their main
difference to LID is the integration of natural systems and built assets (e.g. buildings, infrastructure
and/or landscapes) to manage urban stormwater and address stormwater quantity and quality issues.

3.2

Source Control
Source control best practices involve minimising the quantity of stormwater generated and/or
improving the quality of stormwater at or near its source.

3.2.1

New Systems
Source control best practices for new systems include minimising site disturbance to preserve natural
systems, and reducing impervious surfaces.
Minimising Site Disturbance
Minimising site disturbance will decrease the potential for erosion and runoff of stormwater on the
surface, mainly by preserving natural topography and systems (e.g. slope, vegetation and topsoil) and
subsequently preserve their functions and ecological values. This is an example of the application of
the LID approach. Advantages of retaining existing vegetation include:
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Enhancement of evapotranspiration, which provides more capacity for stormwater to be
attenuated within the vegetation and soil;



Generally, more vegetation increases travel times across surfaces, which reduce the potential for
erosion.

FOR LODGEMENT

It is best practice to apply this at the beginning of any new developments, specifically during site
selection. Examples for minimising site disturbance include:


Locating building and roads along existing contours;



Orienting the major axis of buildings parallel to existing contours;



Staggering floor levels to adjust to grade changes;



Allowing for steeper cuts and grades only when proper stabilisation and erosion sediment controls
are in place.

Reducing Impervious Surfaces
When more than 10% of the land catchment area is impervious, the impact on stormwater increases
significantly, i.e. significant increase in stormwater runoff quantity and contamination loadings.
Hence, reducing the imperviousness of surfaces will likely:


Decrease the quantity of runoff by increasing the opportunity for stormwater to be attenuated
within the vegetation and soil, which suggests that minimisation of site disturbance be
undertaken along with the reduction of impervious surfaces;



Improve the quality of the stormwater by reducing the surface area for contaminants deposition
and increasing the attenuation area for capturing and treating contaminated runoff.

Urbanisation is the major factor that affects surface imperviousness, such as buildings, parking areas
and roads. Best practices to reduce impervious surfaces include:

3.2.2



Sharing driveways, multi‐story parking structures and/or underground carparks;



Sharing road surfaces for low traffic environments;



Replacing impervious surfaces, e.g. pervious paving, green roofs;



Designing and constructing narrower and shorter roads, especially in residential areas;



Clustering buildings to reduce the area of the impervious surfaces, and subsequently create or
preserve natural systems.

Existing Systems
Existing systems, including brownfield sites, may be retrofitted or rehabilitated as part of a source
control management for urban stormwater.
Soil Rehabilitation and Re-Vegetation
Earthworks (e.g. grading operations and other activities that require running heavy equipment over
the soil) and continuous activities (e.g. walking, sports, and parking of vehicles on the soil) could cause
soil disturbance and/or compaction, which subsequently decrease stormwater infiltration rates.
The common best practices for soil rehabilitation and re‐vegetation include:


Mechanical cultivation
Deep tillage or chisel ploughing could be undertaken to restore compacted soils if the site can
allow access for larger earthmoving equipment. As these may not be applicable to all sites (e.g.
around existing buildings and/or in smaller sites), other methods may be used, e.g. tractor
mounted or hand‐operated equipment such as rotary hoe.

FOR LODGEMENT
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Amendments and planting
Soils that have undergone earthworks, especially stockpiling, can be physically and/or chemically
degraded. To restore these soils, one could incorporate organic material (e.g. compost) to
promote plant growth and water uptake and storage. However, it must be noted that organic
contents of more than 10% may result in uneven subsidence, and that composts should be well‐
aerated, stable and comply with New Zealand composting standards (NZS 4454:2005).
Vegetations (e.g. grass with heights over 100 mm or dense tree) could also be reinstated to
increase soil macroporosity and permeability and enhance biological diversity in the soil. Other
advantages include:

3.2.3

‐

Reduction in stormwater runoff quantity through infiltration and transpiration;

‐

Improvement of stormwater quality by providing treatment. Note that the treatment's
effectiveness depends on the proximity of the root systems to groundwater and the soil's
organic content and structural diversity.

Applicable to New and Existing Systems
Rainwater Storage Systems
Rainwater storage systems are used to collect water from roofs and/or impervious ground surfaces
and store them either above or below ground. The main function of a rainwater storage system in an
urban area is to provide attenuation for and reduce the quantity of stormwater runoff. It also allows
for non‐potable re‐use (e.g. laundry, toilet flushing, and landscape irrigation).
It could also potentially provide little treatment to the collected stormwater; however, it must
undergo more rigorous treatment processes (e.g. redirection of first flush, cartridge filtration, or UV
disinfection) for it to be re‐used for potable purposes. The main challenges of including rainwater
storage systems to manage urban stormwater include:


Unstable effectiveness in terms of water quantity management, e.g. detention capacity can be
reduced by multiple storm events;



The quality of water from the rainwater storage system relies heavily on maintenance ‐ without
regular maintenance, the system could become a breeding ground for vectors, such as
mosquitoes;



There is a perception that these systems require high capital and life cycle costs.

Green Roofs

Figure 3.1
Green Roof Layers
(Wellington City Council: Water Sensitive Urban Design Guide, p. 56)
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Green roofs are used to reduce stormwater quantity runoff and improve the quality by capturing the
contaminants. These systems are typically composed of several layers: protection board, waterproof
membrane, insulation (optional), drainage layer, filter fabric, growing medium, and plant material.
Refer to Figure 3.1 for a visual representation of these layers.
Green roofs can be divided into two types:


Intensive green roofs typically have moderate slopes and soil covers with thickness of at least
15 cm. Because of the required thickness, intensive green roofs usually require additional load‐
bearing structures for support. Examples of intensive green roofs include accessible spaces used
for gardens or parks.



Extensive green roofs require little soil cover and can be placed on slopes up to 40 to 45%. This
type of green roof usually does not require additional load‐bearing structures, which makes it
more cost‐effective and applicable to retrofitting existing buildings.

Green Walls

Figure 3.2
Green Wall Profile View
(Wellington City Council: Water Sensitive Urban Design Guide, p. 57)
The main advantage of green walls is reducing stormwater quantity either through direct interception
of rainfall or indirect interception of runoff from roofs, which is then used for irrigation. Green walls
may also provide some treatment to improve stormwater quality and noise and insulation benefits.
Typical components of green walls are shown in Figure 3.2.
Pervious Pavements
Pervious (or permeable or porous) pavements, due to their infiltration capabilities, have been used to
reduce stormwater quantity runoff (i.e. by reducing surface runoff volumes and delaying peak flows).
Under the permeable surface, an aggregate material serves as a temporary storage of the stormwater
until it infiltrates into the ground. They could also improve stormwater quality through filtration and
sedimentation. Different types of pervious pavements include porous concrete, porous asphalt,
plastic modular systems, and interlocking concrete paving blocks. Pervious pavements have been used
on footpaths, parking areas, residential driveways, and low‐traffic roads.

FOR LODGEMENT
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Infiltration Trenches and Soakage Pits
Infiltration trenches and soakage pits are used to capture stormwater and reduce runoff quantity. The
main difference between the two is infiltration trenches require pre‐treatment to remove larger solids
and sediments and prevent clogging, while soakage pits do not, as they only typically accept roof
runoff.
Source Control Practices for Industrial/Hazardous Substances
Industrial/hazardous substances can potentially flow into the stormwater network. General source
control practices include:

3.3



Paint galvanised roof with a low‐zinc paint to reduce stormwater contamination from roof runoff;



Do not allow disposal of fluids and chemicals (e.g. oil, paint, fluids from vehicles) into stormwater
drains, pavements, and other surfaces wherein the runoff can get into the stormwater network;



Cover and store materials on impervious surfaces, preferably with bunding, and as far as possible
from stormwater drains;



Provide spill kit near storage areas;



Train employees regarding spill plan and maintenance;



Keep record of spillage and maintenance, and report to Council and undertake remedial measures
and improvements when necessary.

Network Management
As per the requirements of the Local Government Act (LGA) 2002, all territorial authorities and
organisations that own and/or operate publicly‐owned infrastructures are required to prepare asset
management plans. Stormwater Asset Management Plans (AMPs) identify how stormwater assets will
be managed in a way that balances costs, opportunities and risks to deliver the desired performance
of the service to the community across the asset's lifecycle.
Urban stormwater assets have a lifecycle, and with each part of the lifecycle, different best practices
for managing urban stormwater assets can be utilised to ensure that they are performing cost‐
effectively.
Identify Key Issues and Mitigate through Risk Management
Decisions made during the planning stage will have a significant impact throughout an asset's lifecycle.
Hence, one of the best practices during the planning stage is the identification of key issues that may
affect the performance of the urban stormwater asset, some of which are discussed below.


Levels of service
Levels of service can be divided into three components: community expectations, strategic and
corporate goals, and compliance requirements. The main issues that may affect the levels of
service include natural disasters (which may cause erosion and/or flooding) and asset failures due
to age and deterioration.



Future changes
Future changes, including changes in demand due to population growth, urbanisation and climate
change, should also be considered during the planning stage as these will affect the levels of
service provided to the community.
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Environmental impacts
Urban stormwater runoff may have adverse environmental effects, eg affecting waterways'
quality from pollutants and/or quantity from increased stormwater runoffs due to population
growth, urbanisation and climate change.

Operation and Maintenance
Maintenance activities undertaken for urban stormwater assets can be divided into two categories:


Proactive maintenance (or planned maintenance)
Proactive maintenance includes activities carried out to a predetermined schedule to delay or
minimise asset failures. Proactive maintenance activities include:



‐

Inspection of high‐risk assets at specified frequencies, such as culvert inlets and outlets and
catchpits in flood‐prone areas;

‐

Inspection of critical hot spots for flooding before and after a storm event;

‐

Regular cleaning and clearing of assets.

Reactive maintenance (or unplanned maintenance)
Reactive maintenance includes activities that are carried out in response to service requests and
public complaints. The urgency of the response depends on the risk associated with the request
or complaint, which should be specified in maintenance contract specifications. Reactive
maintenance activities include:
‐

Clearing blockages in the stormwater network, e.g. due to a stormwater event;

‐

Road pollution incidents, e.g. spills, that may flow into the stormwater network.

Condition and Performance Monitoring
Monitoring of assets is an important component of ensuring effective operations and maintenance
activities. This includes monitoring the conditions of assets through routine inspections and
monitoring of performance, eg the treatment performance of ponds and wetlands through the level
of sedimentation and/or collection of freshwater samples at receiving environments or collecting
stormwater flow quantities via a network of rainfall stations.
Asset Renewals and Augmentation
Renewals are works undertaken to replace existing assets with assets of equivalent capacity and/or
performance when assets are no longer able to perform their expected duty due to structural and/or
performance failures. Renewals may also include rehabilitation. Augmentation, on the other hand,
relates to the creation/acquisition of new assets, which may include works undertaken to create new
assets that did not exist previously, or to improve an asset beyond its existing capacity or performance.

3.4

Treatment Methods

3.4.1

Physical
Physical stormwater treatment methods often include filtration and sedimentation. Three ‘best
practices’ for stormwater physical treatment will be discussed in this section: filter strips, swales and
ponds. In addition to improving water quality by removing physical contaminants, ponds also provide
flood and stream channel erosion protection.
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Filter Strips
Filter strips receive stormwater runoff as distributed or sheet flow from impervious areas. The key
considerations for using filter strips in urban stormwater management include:
a.

b.

Design and Construction
‐

Verify stormwater flowrate and the depth of water relative to the height of vegetation ‐ the
key to the performance of filter strip is on its capability to disperse the flow evenly across the
vegetated area to optimise contact with the plants and soil, and to prevent concentration to
one area, where short‐circuiting may occur and reduce the positive impact to stormwater
quality;

‐

Design (e.g. storm events, subsurface conditions, infiltration rates) and vegetation (e.g. grass,
herbaceous plants, shrubs, trees, or combinations thereof) are site‐specific;

‐

Design to withstand the full range of storm events without eroding;

‐

Minimise site disturbance to prevent compaction and reduction of infiltration capacity.

Maintenance
‐

Grass maintained at a height no shorter than 100 mm, including regular pruning and weeding;

‐

Inspection to identify erosion and remove non‐biodegradable materials and clogging by
heavy sediment;

‐

Inspect after storm events to verify performance.

Swales
Swales accept concentrated flows, which are typically located next to impervious surfaces, such as
parking areas and roads, and are encouraged to be included in new developments. The main
objectives of swales include attenuation (i.e. slow stormwater flows and reduction of stormwater
runoff quantity) and provide moderate treatment by capturing the contaminants. Like filter strips, the
performance of swales in managing urban stormwater depend on the stormwater residence time in
the swale.
The key practices for using swales in urban stormwater management include:
a.

b.

Design and Construction
‐

Design (e.g. storm events, extent of drainage area, overflow control, subsurface conditions,
infiltration rates) and vegetation are site‐specific;

‐

Fortify the entry edge and use dense grass or vegetation to protect the swale from erosion;

‐

Consider location of other utilities (e.g. drinking water and wastewater networks);

Maintenance
‐

Inspection to identify erosion and removal of sediment build‐up and debris from the bottom
of the channel;

‐

Regularly mow swales that are grass‐lined and/or periodic thinning of vegetation;

‐

Inspect after storm events to verify performance.

Ponds
Ponds have significant attenuation benefits, specifically through peak control, and some treatment
through sedimentation. Ponds can either be dry or wet:
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A dry pond is a permanent pond that temporarily stores stormwater to control peak rates, is
normally dry between storm events, and can provide treatment during extended detention.



A wet pond is a permanent pond that has a standing pool of water and tends to provide better
treatment through their normal storage capabilities and/or during extended detention.
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Best practices for utilising ponds to manage urban stormwater include:
a.

b.

3.4.2

Design and Construction
‐

Site‐specific with considerations on storm events, extent of drainage area, overflow control,
subsurface conditions, infiltration rates;

‐

Allow for overflow capability for exceptional storm events;

‐

Design the contours so that drop offs and other safety hazards are eliminated;

‐

Undertake geotechnical investigations to determine appropriate pond lining.

Maintenance
‐

Allow access for cleaning and maintenance;

‐

Monitor sediment accumulation and remove when the pond volume has decreased
significantly and/or eutrophication is apparent;

‐

Regular weeding and pruning of vegetation, and replace as necessary;

‐

Regular inspection for erosion structural damage to determine if repairs are necessary;

‐

Inspect after heavy rainfall to ensure performance.

Biological
Bioretention systems, such as raingardens, tree pits and planter boxes, provide for significant urban
stormwater attenuation, treatment (e.g. sedimentation, filtration, infiltration, adsorption) and
protection of stream channel from erosion.
Raingardens
Raingardens are typically composed of several elements including inlet/s, vegetation, overflow pit,
free draining filter media (e.g. sandy loam), drainage layer, perforated underdrains and outlet/s
connected to the stormwater network. These can tolerate low levels of contaminants; thus,
raingardens are usually located on roadside verges, traffic islands, parking areas and around existing
catchpits.
Best practices for using raingardens in urban stormwater management include:
a.

b.

Design and Construction
‐

Design (e.g. storm events, extent of drainage area, overflow control, subsurface conditions,
infiltration rates) and vegetation are site‐specific;

‐

Size usually vary between two percent of its drainage area, but should also be large enough
to pond runoff from the first 25 mm of rainfall in the raingarden;

‐

Filter media should have hydraulic conductivity in the range of 100 to 200 mm/hr;

‐

Limit filter surface area to approximately 500 m2;

‐

Provide enough depth between inlet and outlet to prevent reduction in extended detention
and filter media depth;

‐

Fortify the entry edge to protect from erosion;

‐

Consider location of other utilities (e.g. drinking water and wastewater networks).

Maintenance
‐

Regular (i.e. monthly) removal of accumulated litter and debris;

‐

Regular maintenance of vegetation (e.g. manual irrigation during dry weather weeding,
pruning and pest control);

‐

Annual inspection and repair to ensure flow conveyance;

‐

Routinely inspect and clear/clean filters and drainage.

FOR LODGEMENT
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Tree Pits and Planter Boxes
Tree pits provide some stormwater treatment and detention and require more soil and greater depth
to allow for future root growth compared to other bioretention systems. Planter boxes, on the other
hand, are usually in an encapsulated environment above‐ground that accepts point‐source of
stormwater runoff (e.g. from roof downpipes).
Constructed Wetlands
Wetlands, like ponds, have attenuation and treatment benefits, and provide protection from flood
and stream channel erosion. Their main difference is constructed wetlands provide additional
biological treatment, sedimentation and microbial uptake of organic material that does not occur in
ponds. Nitrogen and phosphorus removal are also possible in constructed wetlands if allowed enough
residence time, usually around 8 days.
Constructed wetlands are typically composed of substrates (saturated or unsaturated), vegetation
(emergent, floating or submergent), and several microbial communities, which contribute to
stormwater treatment and attenuation.
Best practice for use of constructed wetlands in managing urban stormwater include:
a.

b.

Design and Construction
‐

Site‐specific with considerations on storm events, extent of drainage area, overflow control,
subsurface conditions, infiltration rates, plant species (and density), and details for lining;

‐

At least 80% vegetation cover (typically less than 350 mm permanent planting depth);

‐

Contributing drainage area should generally be greater than 4 ha;

‐

For safety purposes, especially for wetlands deeper than 1 m, install safety ledges;

‐

Design for inflow energy dispersion to protect against erosion;

‐

Provide access for sediment forebay, inflow and outflow structures for cleaning and
maintenance.

Maintenance
‐

Inspect at least twice per year during the first three years of operation to ensure that
vegetations are growing and constructed wetland is performing as expected;

‐

Monitor sediment accumulation and clean sediment forebay when levels reach pre‐
determined accumulation levels;

‐

Regular vegetation maintenance, e.g. watering (during dry months), mulching, weeding,
and/or replanting as required;

‐

Routine inspection for structural damage and repair as required.

Riparian Buffers
Riparian buffers act as biological filters between catchments and receiving environments providing
minor treatment and attenuation. If properly designed and protected, riparian buffers can also be
used as overflow zones during floods. Best practices for managing urban stormwater using riparian
buffers include:
a.
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Design and Construction
‐

Consider protective planting to stabilise stream bank and prevent erosion and sedimentation;

‐

Vegetation should be site‐specific (e.g. applicable for stream typology and natural
geomorphology);

‐

Research suggests that the health of the waterway is affected by the width of the buffer, i.e.
the wider the buffer, the more obvious the benefits are to the waterway's health:
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b.
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‐

5 to 6 m: most suitable for very small watercourses or where there is no other feasible
option;

‐

10 m: general guideline for a minimum buffer width;

‐

20+ m: encouraged for use, especially for large rivers.

Maintenance
‐

Regular vegetation maintenance, including weeding;

‐

Routine inspection for damage due to erosion, and replacement of vegetation as required;

‐

Buffer width:
‐

5 to 6 m: Ongoing maintenance to keep a riparian buffer of this width free from weeds;

‐

10 m: Regular maintenance, especially by the outer edge as this area is likely to suffer
from long‐term weed infestations;

‐

20+ m: Typically, self‐sustaining that require few maintenance activities.

COMPARISON OF HDC PRACTICES TO RECOGNISED BEST PRACTICE
This section considers HDC’s current policies and practices (section 2) against the identified best
practices set out in section 3 of this report.
Low Impact Design
As per the Subdivision and Development Principles and Requirements (2014), the Council
acknowledges that low impact design (LID) is best practice and encourages its use and adoption in
managing urban stormwater systems to support sustainable development in the district.
HDC requires subdivision and development that utilises LID to have construction details referenced to
an acceptable design guide and/or have full construction details provided.
Table 4.1 summarises HDC's current practices compared to ‘best practices’ including their applicability
if not currently adopted by the Council.
In this analysis, it is important to remember that the Council does not provide connection from private
properties to the stormwater network.
Table 4.1
Benchmarking HDC's Current Practices against Best Management Practices
Best Management Practice

Adopted
by HDC

Minimising Site Disturbance





Identified in Subdivision and Development
Principles and Requirements 2014 as a requirement
for new developments.

Reducing Impervious
Surfaces





Identified in Subdivision and Development
Principles and Requirements 2014 as a requirement
for new developments.



District Plan policies link site coverage to
stormwater management.



Identified in Subdivision and Development
Principles and Requirements 2014.



Mentioned in the District Plan.

Soil Rehabilitation and
Re‐Vegetation
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Notes
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Best Management Practice
Rainwater Storage Systems

Green Roofs

Green Walls

Notes


in part



The Council offers 200‐litre tanks for sale at bulk
purchase costs. These can be used by households
or businesses to increase the community's water
supply resilience. The main purpose of these tanks
is for emergency use but may also assist to provide
attenuation of stormwater practice.

?



Not directly referenced in HDC documents but is
identified as a Low Impact Design device in
NZS4404, which is adopted by HDC by reference.



Is implemented at a building level and therefore
would not be expected to be part of HDC’s
stormwater management.



Careful consideration must be given to cost, e.g.
intensive green roofs require additional load‐
bearing support.



No information found in the literature that states
the use/consideration of green walls in the district
as an urban stormwater management practice.



Use of green walls would not be precluded by any
of Council policies.



It is implemented at a building level and therefore
would not be expected to be part of HDC’s
stormwater management.



Pervious Pavements





Identified in Subdivision and Development
Principles and Requirements 2014 as a way to
reduce impervious surface runoffs.

Infiltration Trenches and
Soakage Pits





Currently utilised by HDC, particularly the soakage
pits. Soakage pit design incorporated by reference
into the District Plan.

Source Control Practices for
Industrial/Hazardous
Substances





Identified in Subdivision and Development
Principles and Requirements 2014.



District Plan includes policies and rules which
require source control and measures to prevent
trade and industrial contaminants entering
stormwater.



Trade Waste bylaw requires consideration of
stormwater management as part of trade waste
permit process.



Council’s Asset Management Plan and
Infrastructure Strategy identify key issues, risks and
management processes.

Asset Management to
Identify Key Issues and
Mitigate through Risk
Management
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by HDC
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Best Management Practice
Network Operations and
Maintenance

Asset Condition and
Performance Monitoring

Adopted
by HDC




Notes


Undertaken under roading and three waters
contracts.



Subdivision and Development Principles and
Requirements require consideration of operations
and maintenance as part of design.



Routine street sweeping, inspections and
sump/culvert clearances to maintain capacity and
minimise contaminants.



Undertaken as part of three waters and Roading
Contracts.



Detailed in Asset Management Plan.

Asset Renewals and
Augmentation





Included in HDC's Asset Management Plan.

Filter Strips

?



Not directly referenced in HDC documents but is
identified as a Low Impact Design device in NZS4404
which is adopted by HDC by reference.

Swales





Currently utilised by HDC, particularly for providing
treatment.



Due to size requirements, mainly applicable to new
development areas.



Currently utilised by HDC, particularly for providing
attenuation and treatment where space permits.



Applicable to large sites or multi‐lot developments.

Ponds



Raingardens





Identified in Subdivision and Development
Principles and Requirements 2014 as an assessment
criterion for new subdivisions and developments to
reduce impervious surfaces, e.g. in carparks

Tree Pits and Plant Boxes

?



Not directly referenced in HDC documents but is
identified as a Low Impact Design device in NZS4404
which is adopted by HDC by reference.

Constructed Wetlands





Identified in Subdivision and Development
Principles and Requirements 2014 to be an option
for new developments.



Applicable to large sites, typically over 1 ha.



Identified in Subdivision and Development
Principles and Requirements 2014 and District Plan.

Riparian Buffers

FOR LODGEMENT
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4.1

Summary
As detailed in Table 4.1 above, HDC’s current practices typically align with what is considered best
practice for urban stormwater management.
Identified best practice measures which are not adopted by HDC are typically those at the building or
property level which are not within the scope of Council’s stormwater system. Such practices could
be adopted at the building level but would require willingness from the property owner to do so.
With respect to several low impact design options (eg swales), and treatment options, Council’s
policies and rules require these to be adopted for new developments. However, it is recognised that
such measures are not widely adopted across the network due to the age of the network development
(ie it was constructed when such considerations were not a priority and the sole objective was
conveyance of stormwater), and due to space constraints which prevent retrofitting of such measures.
Nonetheless, it is considered that the provisions of the District Plan, Subdivision and Development
Principles and Requirements, and stormwater network management are generally consistent with
best practice. Any new development areas or redevelopment of stormwater assets should therefore
by aligned with best practice.
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