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EXECUTIVE SUMMARY 
This report assesses the freshwater ecological effects of the Mill Road Stage 1 Project (‘Project’) The 
assessment considers streams, wetlands, and threatened and at-risk aquatic fauna and habitat. The 
Project area is largely a modified landscape of the Puhinui and Papakura catchments. Freshwater habitats 
comprise predominantly of small headwater streams and wetland systems that have been substantially 
altered by historic farming, urban development, drainage, and vegetation modification. However, a number 
of higher-value freshwater and wetland habitats remain, particularly within Significant Ecological Areas 
(SEAs) at Puhinui Gully and Cheeseman’s Bush, and within Tōtara Park.  

Stream ecological values ranged from Low to High. The highest-value streams occur within SEAs and 
support important ecological functions, including habitat for indigenous freshwater fauna such as longfin 
eel and banded kōkopu. Wetlands were generally highly modified, exotic-dominated systems with low 
ecological value. However, four wetlands comprised Machaerina sedgeland, a wetland type regarded as 
regionally threatened and assigned high ecological value. 

The Project has been refined to avoid and reduce ecological effects where practicable. Key design 
changes include avoidance of several stream and wetland features through alignment refinements, 
reductions in culvert lengths, realignment of stormwater outfalls, reductions in earthworks footprints, and 
use of bridge structures to avoid direct impacts on high-value habitats at Cheeseman’s Bush and portions 
of Puhinui Gully. The Project will result in the diversion of approximately 250 m of stream length. The 
impacts to the streams are remediated through the new realignments with the replication of existing 
habitats in the new channels.  

After avoidance, minimisation, and remediation measure are applied, the main residual adverse effects 
are the loss and modification of stream length and wetland extent. The Project will result in the loss of 
approximately 285.95 m of stream habitat through culverting, reduction in length from stream diversions, 
erosion protection works, and stream reclamation. Approximately 0.58 ha of natural inland wetland habitat 
will also be permanently lost, including 0.073 ha of high-value wetland.  

Residual stream effects have been assessed using the Stream Ecological Valuation Environmental 
Compensation Ratio method. To address these effects, approximately 818 m of stream restoration and 
daylighting has been identified across three offset sites within the affected catchments. The offset 
package involves the restoration of degraded stream habitats, riparian planting, and daylighting of 
previously piped stream sections. Modelling indicates that the proposed offsets exceed the restoration 
quantum required to achieve no net loss of stream ecological function and will deliver a net gain in stream 
ecological value. The Project will also result in a net increase in stream length through stream creation 
and daylighting.  

Residual wetland effects have been assessed using the Biodiversity Compensation Model (BCM). The 
proposed wetland compensation package includes restoration of approximately 0.689 ha of degraded 
wetland habitat and creation of approximately 0.267 ha of new wetland habitat within the affected 
catchments. BCM modelling demonstrates that a net gain of approximately 11.6% in wetland ecological 
value can be achieved  

Overall, the Project will result in adverse effects on freshwater and wetland habitats, including unavoidable 
losses of stream and wetland extent. However, through implementation of the proposed avoidance, 
mitigation, offsetting, and compensation management measures, the assessment concludes that residual 
effects can be appropriately addressed. The stream offset programme is expected to achieve a net gain in 
stream ecological values, while the wetland compensation programme is expected to achieve no net loss 
and a positive biodiversity outcome for wetland values.  
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• Utility relocation, diversion and/or installation 

• Earthworks – construction of road and ancillary infrastructure  

• Structural works – installation of bridges and retaining walls 

• Stream works – culvert replacement and/or installation, riprap apron installation, permanent and 
temporary stream diversions – refer to Appendix G for details.  

• New stormwater wetlands – refer to the Stormwater Assessment (as part of the Substantive 
Application Report). 

• Landscape and restoration planting. 

1.2.2 Operational activities 

• New and altered stormwater runoff/discharges – refer to Stormwater Assessment. 

• Maintenance activities e.g. vegetation management 

1.3 Purpose and scope of this Report 
The purpose of this report is to evaluate the actual and potential effects of the Project on freshwater and 
wetland ecological values, including hydrological, habitat, macroinvertebrate, fish, and riparian function. It 
is informed by information collected during previous ecological assessments, in particular information 
collected in 2025 by AECOM. This information has been validated through targeted field visits and 
verification. An updated analysis of ecological values has been undertaken consistent with the 
Environmental Institute of Australia and New Zealand (EIANZ) Ecological Impact Assessment Guidelines 
(Roper-Lindsay et al., 2018). The assessment has been prepared by Katrina McDermott and Rosa 
Kirkham and their qualifications and experience are set out in Appendix A.  

This report addresses: 

• A description and analysis of the freshwater physical habitat characteristics, macroinvertebrate 
communities, and native aquatic fauna values of the streams and natural inland wetlands intersected 
by the Project and within the Zone of Influence (ZOI); 

• An assessment of ecological values of identified freshwater habitats, including ecological 
significance;  

• An assessment of actual and potential effects of the Project on freshwater ecological values as a 
result of the proposed activities; 

• The application of the effects management hierarchy, including the provision of appropriate 
recommendations to avoid, minimise, and remedy the potential effects of the Project on ecological 
features; and  

• Recommendations for addressing any residual effects, if required, through the application of offset or 
compensation measures. 
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2 METHODS 

This report draws on previous ecological surveys and assessments undertaken for the Project. In 
particular, it draws upon field assessments undertaken by AECOM conducted between December 2024 
and June 2025. The field assessment methods undertaken by AECOM and the assessment methods are 
described below. Further targeted site visits and visual assessments were undertaken in June 2026 to 
verify previously collected field data.  

2.1 Project Area and Zone of Influence 
The ‘Project Area’ encompasses all land (including freshwater features) within the designation footprint. 
The Project proposes bridges over two Significant Ecological Areas (SEAs) (Figure 1-1); a 40 - 50m 
bridge over 146 Mill Road (Cheesman’s Bush) and a ~200 m bridge over 38 Mill Road (Puhinui Gully). 

The ZOI of the Project relates to an area occupied by an ecosystem, habitat or species that are adjacent 
to, and may go beyond, the boundary of the Project Area. It is defined in the EIANZ Guidelines as “the 
areas/resources that may be affected by the biophysical changes caused by the proposed Project and 
associated activities.” The distance of the ZOI and the type of effect from the Project can be different for 
different species and habitat types. For the purposes of this Project it is largely the remaining habitat 
directly adjacent or connected to the Project Area and describes the impacts of the Project on adjacent or 
connected freshwater and wetland habitats and associated native species.  

It should be noted that the presence of habitats and/or species within the ZOI of the Project does not 
necessarily mean the ecological feature will be impacted by the Project. 

 

2.2 Desktop Assessment 
An initial desktop assessment of the proposed designation and road alignment was undertaken to gain an 
understanding of the ecological context of the Project. Previous ecological reporting was also reviewed. 
Sources included:  

• Auckland Council Geomaps  
• New Zealand Freshwater Fish Database (NZFFD) 
• Department of Conservation Threat Classification Series 
• River Environmental Classification (REC) 
• Wilderlab Publicly available eDNA 
• Indigenous terrestrial and wetland ecosystems of Auckland (Singers et al., 2017) 
• Mill Road Corridor Study Assessment of Ecological Effects (Kessels & Associates Ltd, 2008) 
• Mill Road Corridor Notice of Requirement Assessment of Ecological Effects (Boffa Miskell Ltd, 

2014) 

 

2.3 Assessment of Ecological Value and Effects 
Ecological value has aspects of both quantity (rarity or extent) and quality (integrity, functionality or 
condition) and incorporates an array of attributes across multiple levels of ecological organisation 
(species, communities, habitats and ecosystems). The EIANZ (EIANZ 2018) guidelines provide a 
nationally consistent framework for assessing ecological impacts and are widely used to assess effects 
and effects management for infrastructure projects.  

The assessment applies the effects management hierarchy. Effects that can be avoided, minimised, or 
remedied through design and construction methods are identified first. Residual effects are then 
considered in terms of the need for offsetting or compensation.  
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and dominance of native plants, along with an assessment of pressures likely to be affecting wetland 
condition.  

 

3 EXISTING ECOLOGICAL VALUE 

3.1 Ecological Context 
The Project Area is located within two Ecological Districts (EDs): the Manukau ED and the Hunua ED. 
Both EDs are heavily modified from their former condition, with the Project area now located within a 
predominantly modified landscape used for residential dwellings and farming.   

The Manukau ED includes the lower lying flat areas of the Project, including the top part of the Murphy’s 
Road and the Mill Road section between Ranfurly Road and Alfriston Road junction. Manukau ED 
comprises an area of approximately 62,100 hectares of low altitude flats and rolling hill topography. The 
once extensive wetlands and swamp forest areas have been modified and converted to agriculture. Only 
6% of native vegetation remains in the Manukau ED.  

The Hunua ED includes the Redoubt Road and Mill Road sections of the Project and is characterised by 
lowland hilly topography. The Hunua ED comprises an area of approximately 85,723 hectares ranging in 
altitude from sea level to 688 m.  

3.2 Land Use Overview 
Most habitats present within the Project Area and ZOI are heavily modified and mostly situated within 
residential or rural land use types.   

The Urban Section of the Project (which includes widening of the existing Redoubt Road) is predominantly 
urban residential, with a large portion within Totara Park Open Space Recreation Zone. This mixed-use 
area has farmed areas used for grazing livestock and recreational activities, and conservation areas. 

The Rural Section of the Project (which includes widening of the existing Mill Road) largely traverses land 
zoned rural/mixed rural, with the area to the west of Mill Road zoned as Future Urban. 

Two areas of remnant/regenerating bush are located within the Project Area, under proposed bridges, and 
are referred to as Puhinui Bush and Cheeseman’s Bush.  

3.3 Freshwater Ecology  
3.3.1 Ecological Context  

The Project Area crosses the Puhinui and Papakura catchments, primarily intersecting headwater 
watercourses. The Puhinui catchment covers approximately 3,000 hectares, flowing west and then 
southwest through Manurewa, Wiri, and Manukau, before discharging into the Manukau Harbour. The 
catchment is heavily modified, with much of the upstream stream network flowing through commercial and 
residential areas. Many of the upper reaches are constrained within concrete-lined, unvegetated channels, 
reflecting a high degree of hydrological and habitat alteration5. 

The Papakura catchment covers approximately 4,000 hectares and flows in a general south-westerly 
direction toward the Pahurehure Inlet of the Manukau Harbour 6. In the upper catchment, land use is 
predominantly rural, including sheep and beef farms, equestrian and lifestyle properties, and dairy 
farming. The lower catchment transitions to an urban residential environment with areas of commercial 
and industrial development. 

No Wetland Management Areas 7 were identified on GeoMaps within the Project Area or ZOI and no 
mapped wetlands.  

 
5 https://www.lawa.org.nz/explore-data/auckland-region/river-quality/puhinui-stream. 
6 https://www.lawa.org.nz/explore-data/auckland-region/river-quality/papakura-stream. 
7 The Wetland Management Areas Overlay identifies significant wetland listed in Schedule 1 Wetland Management 
Areas Schedule of the AUP.  
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4 ASSESSMENT OF EFFECTS 

4.1 Overview of Potential Ecological Effects 
The potential construction and operation effects of the Project on stream and wetland features include: 

Construction 

• Modification of watercourses, including:  

 Diverting flows into new stream alignment (diversions), including for temporary 
purposes.  

 Loss or replacement of aquatic habitat, with culverts or armouring, including for 
temporary purposes.  

• Temporary habitat modification or disturbance from machinery, including changes to fish 
passage.  

• Potential injury or mortality of native freshwater fish during construction activities. 

• Short-term water quality effects (sediment mobilisation, contaminants). 

• Alteration of water flows within tributaries and potential for erosion.  

The effects of the loss of vegetation within the riparian margin are discussed within the Terrestrial 
Ecological Impact Assessment Report. 

Operation 

• Stormwater discharge effects, including increased in elevated levels of PAH and heavy metals. 

• Changes in hydrology and flow regime.  

• Shading effects from bridges.  

• Changes to fish passage through new culverts, riprap, and diversions.  

4.2 Design refinement and effects avoidance 
The Project design has been refined to reduce the magnitude of effect on ecological values (prior to 
mitigation) to the extent practicable. Key design changes in relation to stream and wetland impacts are 
detailed below. 

4.2.1 Design Refinements - Streams 

• S02 (Tōtara Park) – Avoided entirely via realignment of road and reduction of earthworks footprint.  

• DS04 (Puhinui Gully) – Reduction in culvert length and realignment of stormwater outfall reduced the 
impact.  

• S11 (Puhinui Gully) – Realignment of stormwater outfall to avoid any impact.  

• DS03 (Puhinui Gully) – Avoided entirely via realignment of stormwater outfall. 

• S14 (Cheeseman’s Bush) – Stream avoided through bridge design.  

• DS05 (Papakura Catchment) – Reduction of earthworks footprint to avoid reclamation of the stream. 

• S18 (Papakura Catchment) – Reduction of earthworks footprint to avoid reclamation of the stream. 

• S20 (Papakura Catchment) – Reduction of earthworks footprint to reduce reclamation of the stream. 

Although the design has been amended to avoid stream bed loss where practicable, direct and indirect 
effects, remain. These are further detailed in Section 4.4 below.  

4.2.2 Design Refinements - Wetlands 

• MW07 (Puhinui Gully) – Avoidance through reduction of the length of the culvert in this location and 
realignment of stormwater outfall to avoid the wetland.  
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4.4 Avoidance, minimisation and remediation measures 
4.4.1 Watercourse modification – Installation of Culverts  

The Project will result in the installation or upgrade of 9 culverts17, affecting 218 m of linear stream habitat. 
Full details of culverts are provided in Appendix G. Brief descriptions are provided below: 

• S03/S04/S05/DS04: Culverts will be installed in the headwaters of the stream. The streams are of 
moderate ecological value, with no upstream habitat available. Fish passage will not be provided.  

• DS05: A culvert will be replaced under the existing Mill Road to connect to S17. The stream is of 
low ecological value. Fish passage in the form of spoiler baffles or spat ropes will be provided. 

• S16: New culverts will be installed, taking water from the S16/MW14 wetland complex, into the 
realigned DS05. Fish passage in the form of spoiler baffles or spat ropes will be provided.  

• S17/S18/S19: New or upgraded culverts will be installed. These streams are of low ecological 
value. Fish passage in the form of spoiler baffles or spat ropes will be provided. 

• S20/S21/S22: New or upgraded culverts will be installed. These streams are of low ecological 
value. Fish passage in the form of culvert with embedded streambed will be provided.   

Installing culverts within stream habitat has the potential to have various adverse effects. Poorly designed 
or constructed culverts can create fish passage barriers from the introduction of vertical drops, the 
creation of long, uniform, high-velocity channels that lack resting habitat, or the formation of short but 
impassable high-velocity sections. Culvert installations can also result in physical barriers such as perched 
outlets, abrupt grade transitions, and right-angle channel alignments, all of which can impede or prevent 
fish movement. 

For culverts where fish passage is provided, fish passage will be built according to the NES-F regulations 
(which require the same passage of fish upstream and downstream as would exist without the culvert), 
and the New Zealand Fish Passage Guidelines Version 2.0 (Franklin et al., 2024). They will generally 
provide for:  

• Average water velocities that facilities the passage of the target species of fish for the length of the 
culvert; 

• The fish passable velocity must be achieved in a portion of the flow cross-section that is a 
minimum of 150mm deep; 

• Culverts (box) will be embedded into the stream bed by at least 2x the mean size of the coarse 
embedment material or 300 mm, whichever is greater. Or (round) between 1/3 and ½ of the culvert 
diameter;  

• All aprons associated with culverts should not create excessive velocities, drops or shallow sheet 
flow and must consider fish passage; and  

• Any riprap associated with the culvert must consider fish passage and should be designed to 
maintain a defined low-flow channel.  

Appendix G contains indicative drawings of the proposed fish passage through culverts.  

Table 4-1 outlines the SEV scores for the impact stream reaches. It is noted that the standard SEV scores 
for culverts are generally estimated between 0.2 and 0.3 depending on specific design etc. For the ECR 
modelling in following sections of this assessment, the SEV score for a standard culvert with no fish 
passage provided was set at 0.2, a culvert with baffles or spat rope was set at 0.25, and an embedded 
culvert with riprap throughout for fish passage was set at 0.3. 

Culverts will be installed/replaced in streams of low and moderate ecological value. This assessment 
assumes that the culverts shown in Appendix G will be installed as part of the Project. These culverts 
have therefore been assessed as having a low to moderate magnitude of effect.  

 
17 This refers to culverts associated within intermittent or permanent watercourses only. It does not include culverts 
associated with stormwater conveyance only.  
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4.4.2 Watercourse modification – Diversions 

The Project will result in the unavoidable modification and diversion of watercourses across the alignment. 
Appendix D shows the location of the proposed diversions in relation to the Project Area. In summary, the 
following diversions are required: 

• Streams S12 and S13, both of high ecological value, require realignment around proposed bridge 
piles within the Puhinui Gully SEA. The realignment and associated daylighting will create an 
additional 20.91 linear meters of stream habitat.  

o Stream S12 will undergo a very small realignment, moving some 34.5 m of linear stream.  

o Stream S13 will see realignment of 91.54 m linear meters. This includes the daylighting of 
some 15 m of stream habitat through the removal of existing culverts.  

• Stream DS05 (174 Mill Road) Papakura Catchment will be diverted through a new diversion 
channel. At DS05, 78.66 linear meters of stream habitat will be diverted through 171.1 linear 
meters of diversion channel.  

• Stream S20 (2 Wastney Road) will undergo a series of modifications including the realignment of 
123.83 linear meters of stream into 96 m of new channel. The result is a reduction in length of 
27.52 m.  

The diversions, or realigned channels, are to be ecologically functioning stream channels that reflect 
similar characteristics to the original channel. Detailed design of the diversions will be necessary to ensure 
they meet ecological objectives as outlined in the Freshwater Management Plan (FMP). The ecological 
objectives for stream diversion include: 

• Diversions must be ecologically functioning diversions that replicate, as much as practicable, the 
existing stream habitat and function of the stream. The diversions must be fit for purpose and are 
maintained or improved from the stream to be lost.  

• The new diversion channels must provide appropriate aquatic habitat for fish, macroinvertebrates 
and aquatic plants while conveying water.  

• The diversion channel should mimic and improve upon, as much as practicable, the natural 
meanders of the section of stream being diverted. Where appropriate, the addition of boulders, 
submerged logs and other habitat features to aid in meander creation.  

• Habitat diversity and channel complexity must at a minimum replicate the channel being diverted. 
Where practicable, it should be improved upon through the creation of natural features such as 
runs, riffles and small and large pools. These features can be created utilising natural substrates 
such as rocks, logs and large boulders. The extent of habitat created should at a minimum 
replicate existing habitat. 

• The stream design should ensure that there is a baseflow, or a low-flow, channel, a bank full 
channel and a suitable floodplain area. The creation of a baseflow channel aims to maintain 
flowing water as much as practicable during dry conditions. 

• Stream depth and wetted width affect the total area that that can be utilized by aquatic biota, and 
the volume of water conveyed during normal flows. Stream widths, depths and flows should 
mimic, as much as practicable, that of the stream to be diverted. 

• Riparian vegetation is integral to the ecological success of the stream diversions. The final stream 
design must allow for the planting of riparian vegetation close to and extending over the water 
surface to create sufficient stream edge habitat 

• Diversions to meet the thresholds of ecological monitoring outlined in the FMP.  

• Replicate the SEV score of the pre-diversion channel. With the SEV score at 5-years post 
diversion livening and riparian restoration completions being no less than 80% of the pre-diversion 
SEV score. The scores are detailed in the FMP. 

Construction must ensure the above Design Principles are met so the ecological objectives are realised. 
The Design Principles are detailed in the FMP, and include fish passage provisions, detailed habitat 
specifications that create habitat heterogeneity for native fauna, and flow objectives. Stream diversion 
shall also undergo riparian planting following completion of the stream channels.  
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The creation of diversion channels is a realignment of the existing stream channel and does not constitute 
a reclamation. In the application of the effects management hierarchy, the stream diversion represents a 
remedy. The final designs of the diversion channels will require input from a freshwater ecologist and 
engineer.  

Provided stream Design Principles are followed, it is anticipated that stream diversions will have a 
moderate magnitude of effect. 

4.4.3 Watercourse modification – Riprap  

Riprap, or erosion protection measures, are required at proposed outfalls and culvert outlets. Locations of 
riprap are detailed in Table 2-1 and Table 4-1. Assessed impacts do not incorporate small areas of riprap 
placed within the stream channel that is less than 5 m in length. This level of erosion protection is 
generally considered to have a very low level of ecological impact and is not considered further. 

Riprap will be installed along approximately 136.25 liner metres of stream habitat within the low ecological 
value streams S17, S18, S19, S20, and S21. The riprap design incorporates a meandering low-flow 
channel to maintain hydraulic connectivity and provide ongoing fish passage through the affected reaches. 
This design feature is intended to minimise effects on aquatic fauna movement while providing the 
required erosion protection and channel stability. 

Riprap within these low value streams are considered to have a moderate magnitude of effect. 

4.4.4 Watercourse modification – Stream Loss 

Some unavoidable stream habitat loss will occur as a result of the Project. Stream S13a (38 Mill Road) will 
lose approximately 4 m of linear length from its upper reaches. Additionally, although most of Stream S20 
(2 Wastney Road) will be diverted and retained, the Project will result in a net loss of 27.52 m of stream 
length. 

The loss of these low and moderate ecological value stream habitats will have a high magnitude of 
effect.  

4.4.5 Temporary modification to fish passage 

During construction phases of the Project, streamworks may require the temporary blocking, or diverting, 
of the watercourse leading to a restriction to native fish passage. This has the potential to disrupt native 
fish migration and spawning, particularly for works within the lower reaches of streams. The timing of 
works will, as far as practicable, avoid the peak spawning period of March to June18, and temporary 
diversions will allow fish passage where possible. Temporary disruption to fish passage that exceeds 
three months will require a Complex Fish Approval. 

The FMP details the principles for temporary stream diversions. The Native Fish Capture and Relocation 
Plan details protocols for fish salvage, where required, to minimise harm to native aquatic fauna through 
freshwater fish salvage and relocation.  

4.4.6 Instream works causing injury/mortality to native fish 

During construction streamworks, such as the installation of culverts or diversion works, there is the 
potential to cause injury and/or mortality to native fish species. Construction methods and streamworks 
design have yet to be undertaken. Fish salvage shall be undertaken prior to all streamworks, as detailed in 
the Native Fish Capture and Relocation Protocols.  

4.4.7 Erosion and sedimentation from earthworks to streams 

During construction, Project earthworks have the potential to release sediment laden water into streams, 
temporarily reducing the water and habitat quality of receiving environments. Sediment discharge can lead 
to increases in water temperatures, reduced light penetration, reduced dissolved oxygen, smothering of 
interstitial spaces of aquatic habitat and the infilling of wetland habitat. 

Sediment discharges are generally short-term and commonly triggered by rainfall events, but without 
effective erosion and sediment control measures, they have the potential to continue for the duration of 

 
18 Peak spawning for inanga and banded kokopu species.  
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construction activities. Many of the receiving environments of the Project have soft-bottomed streams that 
contain aquatic fauna that are tolerant to sediment fluxes. However, large or ongoing inputs can be 
detrimental to stream health. Particular concern arises when sediment is released to receiving aquatic 
environments during low-flow conditions. Although the volume of sediment discharged may be relatively 
small, these inputs can become chronic, resulting in a sustained increase in background instream 
turbidity. Under such conditions, fine sediment deposition may accumulate over extended periods, while 
suspended sediment concentrations remain elevated during base flows. These conditions can adversely 
affect instream fauna, having the potential to lead to mortality.  

An Erosion and Sediment Control Plan (ESCP) for the Project has been prepared and complies with 
Auckland Council GD05: Erosion and Sediment Control Guide for Land Disturbing Activities in the 
Auckland Region (GD05). In our experience with comparable projects, effective implementation of a 
comprehensive ESCP is anticipated to result in a low magnitude of effect on stream receiving 
environments. 

4.4.8 Operational Stormwater Discharge 

Stormwater runoff from roads, if untreated, can degrade stream and wetland water quality through the 
discharge of contaminants such as hydrocarbons, heavy metals, and suspended sediments, and may also 
contribute to elevated water temperatures. The operational design of stormwater for the site includes a 
combination of treatment wetlands and swales that will treat water before it is discharged. The operational 
stormwater design in detailed in the Stormwater Assessment. The magnitude of effect from operational 
stormwater discharge is assessed as low.  

4.4.9 Shading under Bridges 

Two bridges are proposed to be constructed, both crossing over SEAs. The bridge within the Puhinui 
Gully will cross over high value streams S12 and S13, which will also require realignment to enable to 
placement of the bridge piers. The bridge within Cheeseman’s Bush will cross over high value stream 
S14. The presence of the bridges will lead to increased shading of the stream and shading of the 
surrounding riparian vegetation. The bridges will be located over vegetation, which currently provides a 
high degree of shading to the existing streams.  

The presence of bridges can impact canopy structure, light penetration, reduce rainfall, wind exposure, 
microclimate, long-term vegetation composition and fauna habitat. While there is no direct impact to the 
stream channel, indirect impacts in terms of changes to riparian vegetation and potential changes to 
riparian filtering are likely to occur with the riparian margin expected to transition to a lower stature 
community over time. The magnitude of effect from shading of the bridges is anticipated to be low.   

The wetlands MW31 and MW32 are also located under the Puhinui Gully Bridge, however, they will be 
lost as part of the bridge construction and stream realignment.  

4.4.10 Loss of Wetland Habitat  

The loss of natural inland wetlands within the Project Area is unavoidable. The Project will result in the 
loss of 0.58 ha of natural inland wetland, of which 0.40 (68.8%) is low value exotic wetland, 0.109 (18.7%) 
is moderate value exotic wetland, and 0.073 ha is high value WL11-exotic wetland. A small number of 
wetlands will only be partially lost, with a reduction in their overall size and ecological function.  

4.4.11 Change to Stream and Wetland Hydrology  

An Assessment of Groundwater Effects 19 of the Project concluded that the effects of any groundwater 
abstraction from the Project are anticipated to have no detectable environmental impacts. Some 
groundwater drawdown and diversion of seasonal groundwater will occur to a tributary to the east of 
Cheeseman’s Bush. Modelling indicated that the groundwater discharge to the tributary could be reduced 
by 25% relative to the baseline, however this represents <5% of total groundwater contribution to stream 
baseflow. The stream is predominantly rain-fed during winter from overland flow discharges, and the 
change is likely to be undetectable against natural fluctuations. In summer, the groundwater level is likely 
to be below the abstraction point so no groundwater diversion would occur.  

 
19 July 2026. Assessment of Groundwater Effects. NZTA Mill Road Stage 1.  
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6 CONCLUSION 

The Project is located within a highly modified landscape, with modified and degraded stream and wetland 
habitats impacted by the landscape. Ecological values of streams and wetlands are primarily low, with 
higher value habitats present within areas of SEA and within the reserve of Totara Park. 

Efforts to avoid ecological effects on freshwater and wetland features have been undertaken through 
design refinements including the reduction of the earthworks footprint through the use the retaining 
structures, and the realignment of stormwater outfalls thereby reducing the scale of impacts on ecological 
features.  

The Project will result in direct and indirect ecological effects on freshwater and wetland features (habitats 
and fauna). Key adverse effects include: 

• Stream habitat impact of 681 linear meters, or 2,361 m² in area. 

• Wetland habitat loss of 0.58 ha, including 0.073 ha of WL11 (Critically Endangered) wetland type. 

• Potential mortality of injury to freshwater fish. 

• Changes to fish passage. 

• Changes to wetland hydrology 

To address residual ecological effects, a package of offset and compensation measures has been 
developed, including 818 m of stream restoration and 0.93 ha of wetland restoration, incorporating 0.05 ha 
of newly created wetland habitat. 

To address residual ecological effects, a suite of offset/compensation actions have been developed 
including: 

• Restoration of 818 m of stream channel.  

• Daylighting of 261 m of stream channel.  

• Restoration of 0.689 ha of wetland habitat. 

• Creation and restoration of 0.267 ha of wetland habitat.  

The restoration requirements and further details on stream diversions are within the FMP. In response to 
other anticipated effects on streams and wetlands, the FMP also includes the following: 

• Stream diversion design principles and ecological objectives.  

• Riparian and wetland restoration methods and ecological objectives.  

• Culvert designs for passage of native freshwater fish.  

• Requirements for the monitoring of fish passage through new and upgraded culverts.  

A separate Native Fish Capture and Relocation Plan has been prepared to address and management the 
risk of injury and mortality to freshwater fauna associated with instream works.  

If the recommended mitigation, offset and compensation measures outlined are implemented the Project 
will result in a Net Gain in stream ecological value through the restoration of an additional 1,022 m2 of 
stream habitat and the creation of an additional 178 linear m of stream habitat. There will be no net loss of 
wetland ecological value.  
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APPENDIX A STATEMENT OF EXPERIENCE AND 
QUALIFICATIONS AND CODE OF CONDUCT 
 

This Freshwater and Wetlands EcIA report is co-authored by Rosa Kirkham and Katrina McDermott.  

7.1 Rosa Kirkham 
The co-author of this report is Rosa Kirkham 

I am an Ecologist at Boffa Miskell. I have been working as a freshwater scientist for over 6 years. I hold 
the qualifications of Master of Science – Physical Geography (2019) and Bachelor of Applied Science – 
Environmental Management and Zoology (2016), both from the University of Otago.  

I am experienced at undertaking aquatic ecological assessments to inform effects management and 
mitigation to support consenting. In addition to this I have developed and implemented management and 
monitoring plans for a range of projects. My relevant experience includes the preparation of aquatic 
ecological assessments for the R2 Growth Cell Project, the Tauriko West – Tupenga Project, and the 
preparation of freshwater management plans for the Takitimu Northern Link Stage 2a Project.  

I have read the Code of Conduct for Expert Witnesses contained in the Environment Court Practice Note 
2023 and have complied with it in preparing this report. I confirm that the issues addressed in this 
assessment are within my area of expertise and I have not omitted material facts known to me that might 
alter or detract from the information contained in this assessment. 

 

 

7.2 Katrina McDermott 
The co-author of this report is Katrina McDermott. 

I am a Principal Ecologist at Boffa Miskell. I have been working as an environmental consultant for over 15 
years.  

I have a Bachelor of Science (Biology and Geography) from the University of Auckland and a Master of 
Science (Geography) from the University of Auckland. I am a member of the New Zealand Freshwater 
Sciences Society and the New Zealand Coastal Sciences Society. I am a Certified Environmental 
Practitioner from the Environment Institute of Australia and New Zealand.  

I am experienced in undertaking aquatic ecological assessments to inform effects management and 
mitigation to support consenting. I have developed and implemented many management and monitoring 
plans for large-scale developments and infrastructure projects. My relevant experience includes the 
preparation of aquatic ecological assessments for the Ara Tūhono – Warkworth to Te Hana roading 
project, and the preparation of freshwater assessment and related management plans for the OceanaGold 
Waihi North Project. Other infrastructure projects I have been involved in include O Mahurangi – Penlink, 
and Transmission Gully. 

I have read the Code of Conduct for Expert Witnesses contained in the Environment Court Practice Note 
2023 and have complied with it in preparing this report. I confirm that the issues addressed in this 
assessment are within my area of expertise and I have not omitted material facts known to me that might 
alter or detract from the information contained in this assessment. 

Date September 2026 
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APPENDIX C WETLAND DELINEATION PROTOCOLS AND 
WETLAND CONDITION INDEX 
 

7.3 Wetland Definition 
The Resource Management Act (RMA) definition of a wetland is "permanently or intermittently wet areas, 
shallow water, and land water margins that support a natural ecosystem of plants and animals that are 
adapted to wet conditions". Rules pertaining to wetlands in the AUP-OP use this definition.  

The National Policy Statement for Freshwater Management (NPS-FM), which sets out the policy 
framework for the NES-F, uses the RMA definition for a “natural inland wetland”, but excludes features 
that are: 

(a) in the coastal marine area; or  

(b) a deliberately constructed wetland, other than a wetland constructed to offset impacts on, or to 
restore, an existing or former natural inland wetland; or  

(c) a wetland that has developed in or around a deliberately constructed water body, since the 
construction of the water body; or  

(d) a geothermal wetland; or  

(e) a wetland that:  

i) is within an area of pasture 21 used for grazing; and  

ii) has vegetation cover comprising more than 50% exotic pasture species (as identified 
in the National List of Exotic Pasture Species using the Pasture Exclusion 
Assessment Methodology (see clause 1.8)); unless  

iii) the wetland is a location of a habitat of a threatened species identified under clause 
3.8 of this National Policy Statement, in which case the exclusion in (e) does not 
apply. 

Exclusion e ii) is referred to as the “pasture exclusion” (Ministry for the Environment, 2022b). 

7.3.1 Wetland Delineation Protocol 
This protocol uses vegetation, soil and hydrology indicators and references a schedule of hydrophytic 
plants. "Hydrophytes" (hydrophytic vegetation) are defined in the Wetland Delineation Protocols as "plant 
species capable of growing in soils that are often or constantly saturated with water during the growing 
season".  

The hydrophyte categories (wetland indicator status ratings: (Clarkson, 2013), and subsequent updates) 
are:  

• Obligate (OBL): occurs almost always in wetlands (estimated probability >99 per cent in wetlands)  

• Facultative wetland (FACW): occurs usually in wetlands (67–99 per cent)  

• Facultative (FAC): equally likely to occur in wetlands or non-wetlands (34–66 per cent)  

• Facultative upland (FACU): occurs occasionally in wetlands (1–33 per cent) 

• Upland (UPL): rarely occurs in wetlands (< 1 per cent), almost always in ‘uplands’ (non-wetlands). 

The vegetation, soil and hydrology tools are applied following a hierarchical sequence of tests, each 
requiring an increasing level of detail shown by the wetland delineation flow chart provided in Figure C-

 
21 Exclusion (e) is referred to as the “pasture exclusion” (MfE, 2022b). 
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7-1. The Rapid Test is used first, in which if all dominant species 22 have a wetland indicator status of OBL 
or FACW, the feature is a wetland.  

 

Figure C-7-1: Key steps in NPS-FM Wetland Delineation Protocols. 

 

7.3.2 Wetland Condition Index 

Wetland values were assessed using a scoring system adapted from the Wetland Condition Index (WCI) 
score evaluation method in Clarkson et al (2004). WCI assigns rank scores across multiple attributes 

 
22 Dominant species = The most abundant plant species (when ranked in descending order of abundance, 
e.g., in a plot, and cumulatively totalled) that immediately exceed 50 per cent of the total cover for the 
stratum, plus any additional species comprising 20 per cent or more of the total cover for the stratum. This 
is known as the 50/20 rule, and is calculated for each stratum (tree, sapling/shrub and herb). 
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Nutrient assimilation:  

 

The process of absorbing nutrients from the environment and incorporating them into 
an organism's biomass. 

Toxicant assimilation:  

 

The process by which toxicants (harmful chemicals) are absorbed and taken up by 
organisms. 

Carbon storage:  Accumulation of undecomposed organic matter in soil, sediments, and plants. 
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APPENDIX D ECOLOGICAL MAP SERIES 
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Description: S03* 

Stream S03 is an intermittent stream within the Puhinui catchment. This 
stream is likely to be impacted by stormwater scour protection. The 
gully was avoided following road realignment and reduction of the 
earthwork’s footprint.  

 
Description: S04* 

Stream S04 is an intermittent stream within the Puhinui catchment. The 
transitional zone between ephemeral and intermittent sections of the 
stream are to be culverted and the adjacent raingarden shall discharge 
at the true left bank of the stream.  

 
Description: S05 

Stream S05 is an intermittent stream within the Puhinui catchment.  
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Description: DS04* 

Stream DS04 is an intermittent stream within the Puhinui catchment. 
This stream is located within Watercare bush (SEA) and will be subject 
to culverting at the ephemeral/intermittent transitional zone.  

 
Description: S11* 

Stream S11 is an intermittent stream at the headwaters of Puhinui 
catchment (within SEA), the connected ephemeral tributary is to be 
culverted. 
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Description: DS03* 

Stream DS03 is an intermittent stream that transitions into ephemeral at 
the headwaters of the Puhinui catchment (Within SEA). The stream is 
not directly impacted from works.    

 
Description: S12* 

Stream S12 is a permeant stream within the Puhinui catchment (within 
SEA). The stream will be diverted to accommodate the bridge pile.  

 
Description: S13 

Stream S13 is a permanent stream within the Puhinui catchment (within 
SEA). The stream will be diverted to accommodate the bridge pile.    
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Description: S13a 

Stream 13a is an intermittent stream within the Papakura catchment. It 
is a tributary to S13. The upper reach of the stream will be lost due to 
the construction footprint.  

 
Description: S14A* 

Stream S14A is an intermittent stream within the Papakura catchment. 
This stream is likely to be impacted by stormwater scour protection. 

 
Description: S14* 

Stream S14 is an intermittent stream within the Papakura catchment 
(Within SEA). The stream will be bridged which may lead to a riparian 
loss.  
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Description: DS05 

Stream DS05 is a small intermittent/ephemeral stream within the 
Papakura catchment. The stream is not directly impacted.     

 
Description: S16 

Stream S16 is an ephemeral stream located within a wetland in the  
Papakura catchment. This stream will be diverted to avoid culverting the 
entirety of the channel. 

 
Description: S17 

Stream S17 is an intermittent stream within the Papakura catchment. 
This stream will require a culvert upgrade under the road alignment to 
tie in the diversion channel. The wider extent of this stream shall be 
restored as part of the offset package.  
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Description: S18* 

Stream S18 is an intermittent stream within the Papakura catchment. 
This stream will require a culvert upgrade under the road alignment.  

 

 
Description: S19 

Stream S19 is an intermittent stream within the Papakura catchment. 
The stream is dominated by exotic wetland vegetation throughout the 
channel.  This stream is located downstream of the Alfriston 
Roundabout and at the fork of S20 and S21.   

 

 
Description: S20  

Stream S20 is an intermittent stream within the Papakura catchment. 
The stream is dominated by wetland vegetation throughout the stream 
bed.  This stream shall be diverted to accommodate the road alignment. 
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Description: S21* 

Stream S21 is an intermittent stream within the Pakapura catchment. 
This stream shall be culverted to accommodate the road alignment. 
This stream shall be restored as part of the offset package.  

 
Description: S22* 

Stream S22 is an intermittent stream within the Pakapura catchment. 
The existing road culvert shall be upgraded to facilitate the road 
alignment. 
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Notes: The degree of modification was assessed using the following scoring 5 = very low/non, 4 = low, 3 = medium, 2 = high, 1 = very high and 0 = extreme. 
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Description: MW03 

 
Description: MW03a 
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Description: MW04* 
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Description: MW05* 

 
Description: MW05* 
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Description: MW06 

 
Description: MW07* 
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Description: MW08* 

 

 Description: MW09* 
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Description: MW10* 

 

Description: MW10a 
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Description: MW11* 

 

Description: MW12* 
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Description: MW13 

 

Description: MW14 
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Description: MW16* 
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Description: MW17* 

 

Description: MW18* 
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Description: MW19a* 

 

Description: MW20a* 
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Description: MW20b* 

 

Description: MW20c* 
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Description: MW20d* 

 

Description: MW20e* 
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Description: MW20f* 

 

Description: MW21a 
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Description: MW21b 

 

Description: MW22* 
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Description: MW23* 

 

Description: MW23* 
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Description: MW25 

 

Description: MW25* 
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Description: MW28* 
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New 
Outfall (RG 
MM10) 

S14A/ 
Intermittent 

N/A Papakura N/A N/A Yes - 
Permitted 

N/A 

New 
Outfall (RG 
MM11) 

S18/ 
Intermittent 

Within 
100m of 
MW19a 
(upstream) 
and 
MW20a 

Papakura N/A N/A No – 
Discretionary*  

Yes – unlikely to 
result in the complete 
or partial drainage. or 
changes to 
hydrological function. 

New 
Outfall (RG 
MM12) 

S21/ 
Intermittent 

Within 
MW21a 

Papakura <5 m Approximately 
5 m 

Yes - 
Permitted  

No- Reg 45 (1) and 
(2) triggered 

New 
Outfall (RG 
MM13) 

S21/ 
Intermittent 

Within 10m 
of MW21a 

Papakura N/A N/A No – 
Discretionary 
* 

Yes – unlikely to 
result in the complete 
or partial drainage. or 
changes to 
hydrological function. 

• *Standards E3.6.1.14 1(b) any required erosion or scour management works must not exceed 5 m 
in length either side of extended structure. **Calculated as 5m either side of the outfall structure to 
account for construction footprint.
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Wetland 1.  The proposed wetland and outfall have been designed to ensure stormwater infrastructure 
maintains new flow capacities modelled for the MR Stage 1 Project.  

Culvert MM01 at S03  

A new culvert (>30m in length) is proposed at the headwaters of S03 to facilitate the new MR Stage 1 road 
alignment. The culvert spans the transitional zone between ephemeral and intermittent stream channel 
leading to approximately 21.2 m of intermittent stream to be culverted. Construction works within the bed 
of a stream25 will be required. Details of approximate stream bed disturbance are detailed in Section 4. 
Owing to no upstream habitat for freshwater fish, the culvert is not designed to meet provisions for fish 
passage and therefore will require Complex Freshwater Fisheries Approval under section 42(4)(j) of the 
Fast-track Approvals Act 2024 (FTAA). 

S03 additionally contains wetland habitat that meets the definition of natural inland wetland under the 
NES-F. The proposed earthworks to construct the culvert will occur within the natural wetland (MW03). 

Culvert MM01A at S04  

A new culvert (>30m in length) is proposed at the headwaters of S04 to facilitate the new MR Stage 1 road 
alignment. The culvert spans the transitional zone between ephemeral and intermittent stream channel 
leading to approximately 25.03 m of intermittent stream to be impacted. Construction works within the bed 
of a stream will be required. Details of approximate stream bed disturbance are detailed in Section 
4.Owing to no upstream habitat for freshwater fish, the culvert is not designed to meet provisions for fish 
passage and therefore will require Complex Freshwater Fisheries Approval under section 42(4)(j) of the 
Fast-track Approvals Act 2024 (FTAA).  

S04 additionally contains wetland habitat that meets the definition of natural inland wetland under the 
NES-F. The proposed earthworks to construct the culvert will occur within the natural wetland (MW04). 

Outfall RG MM06 at S04  

A new stormwater outfall (RG MM06) connected to a raingarden is proposed at the headwaters of S04, 
discharging related stormwater to the intermittent stream. The proposed outfall has been designed to 
ensure stormwater infrastructure maintains new flow capacities modelled for the MR Stage 1 Project.  

. Additionally, the proposed earthworks construct the outfall will occur within the natural wetland (MW04). 

Culvert MM01C at S05 

A new culvert (>30m in length) is proposed at the headwaters of S05 to facilitate the new MR Stage 1 road 
alignment. The culvert spans the transitional zone between ephemeral and intermittent stream channel 
leading to approximately 7.57 m of intermittent stream loss. Construction works within the bed of a stream 
will be required. Owing to no upstream habitat for freshwater fish, the culvert is not designed to meet 
provisions for fish passage and therefore will require Complex Freshwater Fisheries Approval under 
section 42(4)(j) of the Fast-track Approvals Act 2024 (FTAA).  

Culvert MM01D at S06 

A new culvert (≥30 m in length) is proposed to discharge into an ephemeral tributary of S06. 

Culvert MM02 at DS04 

A new culvert (>30m in length) is proposed at the headwaters of DS04 to facilitate the new MR Stage 1 
road alignment. The culvert spans the transitional zone between ephemeral and intermittent stream 
channel leading to approximately 37.56 m of intermittent stream to be culverted. Construction works within 
the bed of a stream will be required. Owing to no upstream habitat for fish, the culvert is not designed to 
meet provisions for fish passage and therefore will require Complex Freshwater Fisheries Approval under 
section 42(4)(j) of the Fast-track Approvals Act 2024 (FTAA).  

 
25 The RMA defines the bed of a river/stream as “the space of land which the water of the river cover at it’s fullest flow 
without overtopping it’s banks.” 
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Work are within 10m of wetland MW07 but are unlikely to result in the complete or partial drainage of the 
wetland, or changes to the wetland hydrology. 

Outfall RG MM07 at DS04 – Ephemeral  

A new outfall connected to ‘SW Wetland 2” is proposed to discharge into an ephemeral tributary of DS04.  

Culvert MM02A discharging to MW08 – Ephemeral  

A new culvert <30 m in length) is proposed to discharge into an ephemeral tributary of DS04.  

Earthworks, including the diversion of water shall occur within 100m of a natural inland wetland (MW_08). 
The wetland is currently hydrologically maintained by natural fluctuations of the Puhinui stream tributary 
(DS04). Works are unlikely to result in the complete or partial drainage of all or part of the natural wetland 
or result in changes to the hydrological function of the wetland.  

Culvert MM03 at S11 

A new culvert (<30 m in length) is proposed to discharge into an ephemeral tributary of S11.  

Outfall RG MM08 at S11 

A new outfall connected to a raingarden is proposed to discharge into an ephemeral tributary of S11 within 
an SEA.  

Outfall RG MM10 at S14A 

A new outfall (RG MM10) connected to a raingarden is proposed to discharge into the upper banks of 
S14A.  

Culvert MM03A and MM04 at S16 and MW14 

New culverts MM03A (<30 m) and MM04 (>30m in length) is proposed to divert water from S16 under the 
MR Stage 1 Road alignment. The ephemeral stream reach will be realigned leading to a channel, linking 
up with DS04. A new recontoured stream diversion shall be constructed on the western side of the road 
alignment. The proposed diversion channel is to be approximately 171.1 linear m and shall be replanted 
following best practice stream restoration protocols (refer to Freshwater Management Plan).  

Construction works to connect the stream to the new diversion channel will be required. Details of 
approximate stream bed disturbance are detailed in Section 4. The culvert is not proposed to prevent the 
passage of fish upstream or downstream. However, the culvert will not be situated parallel to the slope of 
the stream bed and therefore the culvert does not comply with Regulation 70(2(b)) of the NES- F. 

S16 is a stream-wetland complex whereby hydrophytic vegetation is present within the stream channel 
and surrounding flood plain. These wetlands meet the definition of natural inland wetland under the NES-
F. The proposed earthworks and vegetation clearance will occur within the natural wetland (MW14). 

Culvert MM04A at S16/17 and MW19a 

The existing culvert located under the existing Mill Road will require upgrading to facilitate the tie-in of the 
proposed diversion channel to the existing stream. Fish passage is already limited at the existing culvert 
and fish passage design upgrades are restricted due to the operational watermain pipe that traverses 
across the culvert. Efforts to incorporate fish passage design into the culvert upgrade shall be undertaken. 
Part of these works shall include upgrading the culvert to meet fish passage provisions under the NES-F, 
where feasible. This culvert is >30 m in length and has scour protection in excess of 5 m.  

S16/S17 is a stream wetland complex whereby hydrophytic vegetation is present within the stream 
channel and surrounding flood plain. These wetlands meet the definition of natural inland wetland under 
the NES-F. The proposed scour protection will occur within the natural wetland (MW19a). 

Culvert MM04B at S17/ S18  

A new culvert is required under the existing Ranfurly Road to facilitate the construction of the Ranfurly 
Road Roundabout. Part of these works shall include upgrading the culvert to meet fish passage provisions 
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under the NES-F. An existing culvert will stay in-situ. The new culvert is <30 m in length, but has scour 
protection in excess of 5 m in length. 

Outfall RG MM11 at S18 

A new outfall connected to a raingarden is proposed to discharge into S18. 

Culvert MM05 at S21 and MW21a 

A new culvert (>30m in length) is proposed at S21 and MW21a to facilitate the road alignment. 
Construction works within the bed of a stream will be required. Details of approximate stream bed 
disturbance are detailed in Section 5. The culvert is not proposed to prevent the passage of fish upstream 
or downstream. The proposed new culvert complies with Regulation 70 of the NES- F  

S21 is a stream wetland complex whereby hydrophytic vegetation is present within the stream channel. 
These wetlands meet the definition of natural inland wetland under the NES-F.  

Outfall RG MM12 at S21 and MW21a 

A new outfall connected to a raingarden is proposed to discharge into S21. 

S21 is a stream wetland complex whereby hydrophytic vegetation is present within the stream channel. 
These wetlands meet the definition of natural inland wetland under the NES-F. The proposed earthworks 
and vegetation clearance will occur within the natural wetland (MW21a). 

Culvert MM06 at S20 and MW21b 

A new culvert (>30m in length) is proposed at a diverted S20 to facilitate the road alignment and Alfriston 
Road roundabout. Approximately 123.83 m of stream shall be diverted through 96.31 m of new stream 
channel. Construction works within the bed of a stream will be required. Details of approximate stream 
bed disturbance are detailed in Section 5. The culvert is not proposed to prevent the passage of fish 
upstream or downstream. The proposed new culvert complies with Regulation 70 of the NES- F as a 
permitted activity. 

S20 is a stream wetland complex whereby hydrophytic vegetation is present within the stream channel. 
These wetlands meet the definition of natural inland wetland under the NES-F. The proposed earthworks 
and vegetation clearance will occur within the natural wetland (MW21b). 

Outfall RG MM13 at S21 and MW21a 

A new outfall connected to a raingarden is proposed to discharge into S20 and MW21a.  

S21 is a stream wetland complex whereby hydrophytic vegetation is present within the stream channel. 
These wetlands meet the definition of natural inland wetland under the NES-F. The proposed earthworks 
and vegetation clearance will occur within the natural wetland (MW21a).  

Culvert MM10 at S22 

The existing culvert located under the existing Mill Road will require upgrading to facilitate the widening of 
the MR Stage 1 Road Alignment. Part of these works shall include upgrading the culvert to meet fish 
passage provisions under the NES-F.  
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7.17 Proposed Design  
 Detailed design of all streamworks have not yet been undertaken.   

Figure 7-2: Mill Road Stage 1 Culvert Design – Culvert with Embedded Fish Passage. From AECOM Mill Road – 
Stage 1: Consenting Desing. Sheet Number 60755376-SHT-DR-0505. 

Figure 7-3: Mill Road Stage 1 Culvert Design – Culvert with Baffles. From AECOM Mill Road – Stage 1: Consenting 
Desing. Sheet Number 60755376-SHT-DR-0506. 
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Figure 7-4: Mill Road Stage 1 Drainage Details Culvert Outfalls. From AECOM Mill Road – Stage 1: Consenting 
Desing. Sheet Number 60755376-SHT-DR-0507. 
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APPENDIX H ENVIRONMENTAL COMPENSATION RATIO 
ASSESSMENT FOR RESIDUAL STREAM EFFECTS 
 

7.18 Background  
The Project will result in direct impacts to 675 m of stream habitat through culverting, reclamation and 
erosion protection measures. A number of residual effects of the Project remain after the application of 
avoidance, minimisation and remediation measures and offset mitigation is required to address residual 
effects. Accordingly, three stream reaches are proposed for offset mitigation; S21, S17 and TR01. These 
locations, their values and their SEV scores are detailed in Appendix B. 

Mitigation is required to ensure ‘No Net Loss’ of stream and extent and value as a result of the Project. 
The Stream Ecological Valuation (Storey et al., 2011) provides guidelines for calculating an Environmental 
Compensation Ratio (ECR) to offset the adverse effects of stream impacts and to ensure ‘No Net Loss’ of 
stream biodiversity function. 

This assessment presents the results of the ECR to calculate the amount of stream offset required to 
achieve ‘No Net Loss’. It also includes the assumptions used during the calculation and discusses the 
selection and appropriateness of stream offset sites.  

7.19  ECR Calculation 

The ECR utilises the SEV score to calculate a ratio for the minimum stream area (stream bank width x 
stream length) to be restored as mitigation for stream loss (Storey et al., 2011). The aim of the ECR is to 
ensure No Net Loss of ecological function (loss of function at impact site, gain of function at offset site). 
The formula for the ECR calculation is set out below: 

ECR = [(SEVi-P – SEVi-I)/(SEVm-P – SEVm-C)] x 1.5 

• SEVi-C & SEVi-P are the current and potential SEV values respectively for the site to be impacted. 

• SEVm-C & SEVm-P are the current and potential SEV values respectively for the site where 
environmental offset is to be applied. 

• SEVi-I is the predicted SEV value of the stream to be impacted, after impact. 

When calculating SEV scores for use within the ECR, the biotic function scores (IFI and FFI) are excluded 
from the score, with the remaining 12 attributes averaged to create the overall score.  

7.20 Impacted Sites  
A breakdown per SEV function (hydraulic, biogeochemical, habitat provision, and biodiversity), and 
justification for the predicted scores is provided in Attachment B. Approximately 675 m (2024 m2) of 
streams shall be impacted as a result of the Project. The following assumptions about stream impact 
areas have been made:  

• The impact length for culverts includes the upstream and downstream extent of any aprons, if present. 

• The effects of riprap are included where the effect is considered moderate or higher, this generally 
equates to riprap associated with culverts and outfalls that is located within the streambed only and is 
greater than 5 m in length measure parallel to stream flow. Riprap less than 5 m is considered low 
impact and is not considered to have any residual effects required offset mitigation. 

• The effects of bridging are considered.  
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• Ecological improvement through restoration of the riparian margin, to 10 m, with suitable native 
planting of the stream banks will occur and will be based on Auckland Council Riparian Facts – 
Stream Planting guide 26. 

• Where practicable, vegetation within the 20 m riparian margin will be retained. This may include exotic 
species where they provide ecological value such as through shading. Any pest plant species shall be 
removed.  

• All restoration planting will have a maintenance schedule for five years following completion of 
planting.  

• All predicted SEV scores for stream restoration, stream diversion or stream daylighting sites are 
predicted at 10-years post completion.  

• Only residual effects at diversion sites, following remedy, are included in SEV ECR calculations.  

• Bank-full stream widths were used.  

7.24 Environmental Compensation Ratio and Stream Value 
The total impacted stream 27 is 386 m or 1,605 m2. ECR calculations use predicted scores for the potential 
value of both the impact and mitigation sites (if restoration were to occur), as well as the predicted score 
following impact and the current value of the mitigation site. The ECR calculations are presented below in 
Table 7-15. 

The ECR calculation ensures that, through stream function, there is no-net-loss to freshwater ecological 
values as a result of the Project.  

Total stream impacts from the project will occur on 386 linear meters, or 1,605 m² of stream habitat. 
Across the restoration sites there is approximately 818 linear meters or 3,433 m2 of stream habitat 
available for restoration. To ensure no net loss of stream ecological function, as calculated through the 
ECR, 2,600 m2 of stream habitat requires restoration. This represents a residual restoration area of 832 m2 

that is proposed to be restored. This will result in no net loss of ecological function of streams as a result 
of the Project and a positive residual outcome of 832 m2.   

 
26 https://www.aucklandcouncil.govt.nz/environment/plants-animals/plant-for-your-ecosystem/Documents/streamside-
planting-guide.pdf 
27 Excluding diversions 
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7.25 Stream Extent 
The Project will result in the unavoidable loss of 27.52 linear meters of stream habitat. Through extended 
stream diversion and daylighting and additional 327.83 linear meters of stream habitat will be created. 
Stream diversions have sought to replace stream habitat at a minimum ratio of 1:1. However, this has not 
always been practicable, with a shortfall at the S20 Diversion.  

The Project will see a net gain of 327.83 linear meters of stream habitat.  

 

7.26 Conclusion 
The application of the ECR to the will result in no-net-loss of ecological value for freshwater stream 
habitats as a result of the Project. The creation of additional habitat will result in no loss of stream extent 
as a result of the Project. 

A FMP has been developed to outline the methods and measures required to achieve no-net-loss of 
ecological value.   
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Description: Deep incised channel 
scour arising from broken piped 
network.  

 

S17 

Restoration Site 

 

Description: proposed restoration 
site Stream S17 at 116 Ranfurly. The 
stream is a stream-wetland complex 
within open pasture.  

 

S21 

Restoration Site 

 
 
 
 
 Description:  
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Overall mean 
SEV score 

0.00 0.591 The SEV score will increase by 0.591 
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APPENDIX I WETLAND BIODIVERSITY COMPENSATION 
MODEL (BCM) 

7.31 Introduction 
The following sections outline the proposed approach to managing wetland ecological effects of the Mill 
Road Project on wetland systems of all values (i.e. low moderate, and high).  They are intended as an 
appendix to the ecological effects assessment which contains detailed information on the project and 
ecological context. They also explain the compensation modelling which underpins the approach to 
scoping an appropriate scale and ecological outcome (no ecological loss/ecological gain in biodiversity 
values) for effects management.  

As set out in Section 4.5.2Error! Reference source not found. of the Freshwater and Wetland EcIA, Mill 
Road Stage 1 Project activities are expected to have a ‘High’ residual adverse effect regarding wetland 
extent loss that cannot practicably be avoided, remedied, or mitigated at the point of impact: 

• Permanent loss of approximately 0.4 ha of Low value exotic wetland habitats; 
• Permanent loss of approximately 0.109 ha of Moderate value wetland; and  
• Permanent loss of approximately 0.073 ha of High value wetland.  

Five Low value wetlands have been identified for habitat restoration, and two areas have been identified 
for wetland creation. As set out below, the biodiversity modelling predicts that the proposed type and 
quantum of wetland habitat restoration, enhancement, and creation will achieve a Net Gain within 10 
years of implementation.  

 

7.32  Approach 
A mixture of low, moderate, and high value wetland extent will be lost as a result if the project. A 
compensation approach has been identified to manage the residual effects. The package will involve 
primarily the restoration and enhancement of existing wetland extents. However, two areas have been 
identified for wetland creation, and these have been utilised to manage effects. Restoration versus 
recreation is defined as: 

• Wetland restoration is the active intervention and management, appropriate to the type and 
location of the wetland, aimed at restoring its ecosystem health, indigenous biodiversity, or 
hydrological function. 

• Wetland creation is the modification of an area that is not currently a wetland 28 sufficient to 
intercept or otherwise interact with groundwater or surface water creating hydrological conditions 
suitable for the maintenance of a wetland ecosystem. The area of new wetland will then be 
planted with indigenous wetland species to for a novel wetland or extension to an existing 
wetland.  

The proposed restoration and enhancement is a holistic, system-based approach which seeks to increase 
the ecological value and resilience of the wetland features present. This will include the establishment of 
riparian vegetation and progressive pest plant control, pest animal control, native revegetation of wetland 
areas and recreation of wetland extents. 

The preliminary details of the restoration and enhancement approach that will form part of the effects 
management package for wetlands us provided below. This approach will need to be outlined in further 
detail in the consent conditions and a Wetland Management Plan which is intended to be a sub-part of a 
wider Ecological Management Plan. This should include the details of the methods, locations, and timing 
of the compensation actions as well as a monitoring programme to ensure and demonstrate success in 
attaining the modelled ecological values within this report.  

The outcome of this restoration and creation package will be resilient, structurally complex native 
dominated wetland. Stock permanently excluded from both wetland and riparian areas. Wetland hydrology 
and hydrological regimes are sustainable and resilient.  

 
28 But may be directly adjacent to an existing wetland thereby expanding the area of an existing wetland. 
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7.33 Restoration and creation areas 

7.34 Restoration Baseline 

Low value wetland extent in the proposed designation identified for wetland restoration include: 

• PW0129 (0.041 ha and 0.096 ha) 
• MW_34 (0.053 ha) 
• MW_33 (0.099 ha) 
• MW_19a (0.267 ha) 
• MW_21a (0.133 ha) 

The wetlands identified for restoration consist of low value exotic dominant wetlands typically associated 
with riparian margins.  

7.35 Restoration Constraints/opportunities 

Many of the low value wetlands have significant scope for pest plant and exotic species control and there 
is significant opportunity to improve wetland vegetation communities by the restoration and enhancement 
planting of native wetland vegetation. There in significant opportunity to create habitat for wetland bird 
species. MW_19a and MW_21a are low laying riparian wetlands and there is potential scope for the 
creation of freshwater fish spawning habitat.  

7.36 Wetland creation approach 

The method of wetland hydrology creation will be dictated by the location and adjacent features but will 
generally involve: 

• The excavation and widening of terrestrial areas adjacent to the S20 stream diversion channel to 
recreate wetland hydrology and extent 

o Resulting in a wetland area of 0.053 ha 
• The excavation of earth at the TW01 site sufficient to interact with groundwater and recreate 

wetland hydrology. 
o Resulting in a wetland area of 0.214 ha 

Once the wetland hydrology has been established the general steps for restoration are as follows: 

• Plant native wetland plants within areas of constructed wetland. 
• Plant riparian vegetation on riparian area around constructed wetlands. 
• Maintenance and replacement where needed of native plantings, and monitoring of constructed 

wetland during establishment phase. 
• Pest plant control as and where required to prevent the establishment of wetland est plants 
• Pest animal control during the restoration phase to increase resilience during periods of 

disturbance and restoration and lag between impact and establishment of resilient and structurally 
complex habitats.  

7.37 Wetland creation outcome 

Resilient, constructed, structurally complex wetland with riparian ecosystems on its boundaries. Stock 
permanently excluded from both wetland and riparian areas. Native dominated wetland with functional 
wetland hydrology and processes,  

7.38 Biodiversity Compensation Model (BCM) 
Modelling was undertaken using the qualitative Biodiversity Compensation Model (BCM V1; Baber, 
Christensen, et al., 2021; Baber, Dickson, et al., 2021a). This model was used as a precautionary 
assessment tool to ensure residual adverse effects could be feasibly managed. The results of the 
modelling are provided in Table 7-22, with details of this model and its inputs are provided in Table 7-23. 

 
29 PW01 consists of two adjacent features that have been grouped together under the one label.  













