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Executive summary 

Introduction 

Jagger NZ Limited (Jagger) is proposing to develop the northern part of the former Whitby Golf 

Course, west of James Cook Drive, Whitby as a residential subdivision. The proposed development 

is to be situated on the mostly flat to gently sloping land near Duck Creek, immediately to the 

south of where Duck Creek discharges to the Pauatahanui Arm of the Porirua Harbour. The 

development will broadly comprise: 

• Bulk earthworks for a proposed subdivision of approximately 150 household units. 

Earthworks will be undertaken over the bulk of the 13.39 hectare (ha) total site area;   

• Clearance of existing site vegetation including stands of exotic and native trees; 

• Diversion of around 185 m of Duck Creek, and minor realigning work in one location; 

• Formation of new roads including the installation of three bridges over Duck Creek; and  

• Formation of a planted reserve more or less following Duck Creek through the site.  

This report provides an ecological assessment of the site, including an assessment of stream 

values using the Stream Ecological Valuation (SEV) methodology (Storey et al. 2011) and a 

qualitative assessment of site terrestrial and wetland values based on a walkover assessment. The 

report includes an assessment of ecological effects as a result of the proposed development and 

makes recommendations to avoid, minimise and mitigate or compensate for those effects.   

Ecological values 

In terms of terrestrial values, the majority of the site is covered in rank grass with patches of 

mostly exotic vegetation growing along the riparian zone of Duck Creek as well as sporadically 

over the site. Native forest is present along the boundaries of the site in large tracts associated 

with Porirua City Council (PCC) identified ecological sites as well as in small isolated patches. 

These areas are of moderate to low ecological value. A range of native and exotic bird species was 

observed and these are typical of areas of open habitat surrounded by urban development. No 

native skinks or geckos were observed on site and these species are expected to be present in 

very low numbers if at all.  

The site does not support any natural wetlands although a small artificially created seepage area 

of approximately 300 m2 in size is located near the PCC wastewater pump station. The main 

aquatic feature on site is Duck Creek, which meanders in a more or less north to north-easterly 

direction through the site. The stream through the site is highly modified in terms of its riparian 

vegetation, and bank erosion is common. These are the key issues impacting on stream function 

and habitat quality and this is reflected in low current SEV scores which are around 0.5 (out of a 

maximum 1.0). Despite these issues, the stream does provide important habitat and a migration 

pathway for a range of native fish species, including some threatened species. 

Some important ecological values are located to the north of the site and would be the end 

receiving environments for site discharges. The Duck Creek Scenic Reserve (administered by DoC) 

is located to the north of the site between the site and State Highway 58. The reserve comprises 

areas of salt marsh on either side of the tidally influenced section of Duck Creek. Downstream of 

State Highway 58 Duck Creek discharges to the Pauatahanui Inlet, the largest relatively 

unmodified estuary in the Southern North Island and an Area of Significant Conservation Value 

under the Wellington Coastal Plan.  
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Assessment of ecological effects and recommended measures to avoid minimise and mitigate 

those effects 

We have assessed the potential for adverse ecological effects based on the values identified and 

the proposed works and subdivision layout. Identified ecological effects and associated measures 

to avoid, minimise and mitigate those effects are summarised as follows:  

• Vegetation clearance - Clearance of up to 0.85 ha of low to moderate value vegetation and 

associated habitat and edge effects on identified PCC ecological sites bordering the site. To 

manage these effects, we recommend that clearance is minimised as far as possible along 

the boundary of the ecosites and that pest plant control is undertaken on site). Where 

vegetation removal is unavoidable, we consider that this will be adequately addressed by 

the proposed stream riparian re-vegetation (see below). 

• Effects on lizards – Numbers of native skink and lizard species are expected to be low, if 

any present at all. A precautionary approach should be taken, and any vegetation cleared 

that is directly adjacent to Yardarm and Bush or Duck Creek Bush should be left onsite for 

three days. This will allow any native lizards present, to relocate from the cleared 

vegetation.  

• In-stream works and effects on stream water quality and ecology – Proposed in-stream 

works comprise the proposed minor realignment of the stream near the southern end of 

the site, minor and short term disturbance during bridge construction and the more major 

diversion work. We recommend that water quality, sedimentation and effects on native fish 

are avoided and minimised by: 

− Undertaking minor stream realignment works and the major stream diversion during 

summer low flow conditions and outside of the peak sensitivity period for native fish 

migration of August through December inclusive. 

− Undertaking proposed stream diversion works in general accordance with the 

diversion staging methodology developed by Boffa Miskell for the Duck Creek South 

site, including the rescue and relocation of fish resident in the stream section to be 

filled. A copy of this methodology is provided as Appendix C to this report. 

− Preparation of a Bridge Construction Management Plan in consultation with a 

suitably qualified ecologist ensure that potential effects of minor stream works 

undertaken during the peak native fish migration period are minimised as far as 

possible. 

• Erosion and sediment discharge effects on stream water quality and ecology – Water 

quality and sedimentation effects on Duck Creek and on the particularly sensitive 

Pauatahanui Inlet receiving environments will be minimised through the preparation and 

implementation of an erosion and sediment control plan (ESCP). The ESCP will form part of 

the Construction Management Plan (CMP), which will also include an Environmental 

Monitoring and Adaptive Management Plan (EMAP). The EMAP is focussed on monitoring 

the effects of significant rainfall and discharge events on Duck Creek and the Pauatahanui 

Inlet receiving environments and providing feedback to the ESCP.  

• Aquatic habitat loss effects – The proposed development requires the diversion of a 185 m 

long reach of Duck Creek, to be replaced with a slightly shorter constructed stream channel 

of around 114 m in length.  Ecological compensation for this effect has been calculated 

based on the SEV and Ecological Compensation Ratio (ECR) methods. To achieve ‘no-net 

loss’ of potential ecological values, the SEV and ECR results require the restoration of 749 m 

of Duck Creek on the site and the creation of a well designed and constructed stream 

channel with vegetated margins. We recommend that a detailed Environmental 

Compensation Plan (ECP) is developed for the proposed channel construction and stream 

restoration works. 
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1 Introduction 

1.1 Project background and overview 

Jagger NZ Limited (Jagger) is proposing to develop the northern part of the former Whitby Golf 

Course west of James Cook Drive, Whitby. The proposed residential subdivision is to be situated 

on the mostly flat to gently sloping land near Duck Creek immediately to the south of where Duck 

Creek discharges to the Pauatahanui Arm of the Porirua Harbour. The location of the site is shown 

on Figure 1.  

The site and has been the subject of a previous Comprehensive Development Plan (CDP) 

developed by Whitby Coastal Estates Limited (WCEL), who are the former land owner. That CDP 

covered both the southern and northern parts of the former golf course and was developed in 

consultation with Porirua City Council (PCC) (endorsed 2011).  The southern part of the former 

golf course is currently being developed.  

Jagger now wants to undertake a development of the northern part of the former golf course 

(“the site”), including the development of an updated subdivision layout. A detailed subdivision 

design, including roading and servicing, will be developed in conjunction with the earthworks 

consents. The proposed (preliminary) subdivision layout is shown on Figures 2 and 3 and on Land 

Mattes Ltd’s Drawing SUB-5 (refer Appendix A).  The proposed design builds on the former CDP in 

regard to managing adverse ecological effects and will broadly comprise:   

• Bulk earthworks for a proposed subdivision of approximately 150 household units. 

Earthworks will be undertaken over the bulk of the 13.39 ha total site area;   

• Clearance of existing site vegetation including areas of stands of exotic and native trees and 

shrubs as well as single native and exotic trees growing sporadically across the site; 

• Diversion of a round 185 m of Duck Creek, a permanent stream that flows from the south 

to north through the site, and minor realigning work in one location; 

• Formation of new roads including the installation of three bridges over Duck Creek; and  

• Formation of a planted reserve more or less following Duck Creek through the site.  

With respect to resource consent requirements relevant to ecology, we understand that consents 

are required for the stream works (bridges, diversion and realigning) and the bulk earthworks 

required as part of the development. 

1.2 Scope of this report 

This report provides an ecological assessment of the site including an assessment of stream values 

using the Stream Ecological Valuation (SEV) methodology (Storey et al. 2011) and a qualitative 

assessment of site terrestrial and wetland values based on a walkover assessment.  

The report includes an assessment of ecological effects as a result of the proposed development 

and makes recommendations in regard to avoiding, minimising and mitigating or compensating 

for those effects.   

This report has been prepared in accordance with our letter of engagement dated 14 April 2015. 
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1.3 General site description 

The site has a total area of 13.39 ha and is zoned as “suburban” under the Porirua City Council 

(PCC) District Plan. The golf course was closed down in 2001 and with a few exceptions, has been 

un-used and is now mainly used as a thoroughfare and passive recreational area by the local 

community (although it should be noted that the land is in private ownership).  

The site is generally flat, comprising the relatively wide Duck Creek floodplain and terraces but 

including small areas of the steeper valley slopes.  Duck Creek flows from south to north through 

the site, largely following a natural path but with some sections modified as part of the golf 

course development. Over a kilometre of Duck Creek length meanders through the site and the 

stream is considered regionally significant due to the presence of several threatened native fish 

(Wellington Freshwater Plan). The District Plan also considers Duck Creek to be an important 

feature in terms of ecology and landscape values and contributes significantly to Whitby’s open 

space network. 

No permanently flowing tributaries are present on the site although there is a small, artificially 

created seepage area present near a PCC wastewater pump station that supports exotic weeds 

and native wetland plant species (see Figure 2). Immediately to the north of the site Duck Creek 

flows through a Department of Conservation (DoC) administered scenic reserve comprising salt 

marsh habitat before discharging to the Pauatahanui Arm of the Porirua Harbour. 

Site vegetation is described in detail in Section 3.1. In general, the majority of the site is covered 

in rank grass with patches of mostly exotic vegetation growing along the riparian zone of Duck 

Creek as well as sporadically over the site. Native forest is present along the boundaries of the site 

in large tracts as well as in small isolated patches. Two blocks of forest boarder the site and are 

considered “Ecosites” under the PCC District Plan. Yardarm Bush (Ecosite 151) is located to the 

south west of the development while Duck Creek Bush (Ecosite 16) is located adjacent to the 

north-west boundary. These are described in Section 3.1.2. 
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2 Assessment methods 

2.1 Information review 

Ecological values on the site were assessed by Boffa Miskell in 2011 in conjunction with the 

previous CDP for the former golf course area (Boffa Miskell, 20111). Our assessment has drawn on 

the information presented in that report along with other available information relevant to the 

site such as the freshwater fish database (administered by NIWA) and PCC’s eco site database.   

2.2 Terrestrial and wetland ecology 

A site walkover was undertaken on 1 May 2015, to assess terrestrial and wetland ecology values.  

The site is currently covered in rank grass with access tracks throughout. All areas of the site were 

accessible.  

Terrestrial and wetland vegetation likely to be affected by the development works was 

qualitatively assessed by noting characteristics such as species composition, forest structure, 

canopy height, weed issues, and evidence of animal pests.  Observations on fauna presence and 

habitat availability were also recorded. 

2.3 Aquatic ecology 

2.3.1 Field assessment sites 

Stream assessments were undertaken on 1 May 2015. Weather conditions were fine with some 

cloud. Rainfall data accessed through NIWA's national climate database from the weather 

monitoring station at Wellington Airport showed that in the week leading up to the site visit the 

area had periods of heavy rain with a total of 52.8 mm of rainfall recorded. The stream had been 

subject to major flood flows in the week leading up to the site visit and this will have influenced 

instream the distribution and abundance macrophyte, periphyton, macroinvertebrate 

communities and therefore SEV values to some degree.  

Three Stream Ecological Valuation (SEV) assessments were undertaken along Duck Creek within 

the site. Assessment sites were located to capture the range of riparian conditions present over 

the stream length (Figure 3) as well as specific conditions at proposed locations for in-stream 

works (bridges). Site 1 is located in the reach that would be subject to minor realigning works and 

include a road crossing (bridge), Site 2 is located on a proposed diversion and Site 3 was located at 

a proposed road crossing (bridge). We note that Jagger propose to install bridges at all road 

crossing sites as opposed to culverts, which were under consideration earlier in the design phase.  

As ecological mitigation for direct impacts on stream habitat is proposed to be undertaken on the 

site, the SEV assessments provide input data for Environmental Compensation Ratio (ECR) 

calculation in terms of both impact and compensation sites. A reference site was not assessed as 

the digital SEV assessment calculator for Wellington provides appropriate reference data.  

SEV assessment locations are detailed in Table 2.1 along with GPS positions and the type of data 

collected at each site. GPS locations represent the upstream end of the SEV assessment reach. 

 

 

 

                                                           
1 Boffa Miskell Limited 2011. Ecological Impact Assessment: Parkview Subdivision - Duck Creek South. Report prepared 

for Whitby Coastal Estates Limited. p 85. 
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Table 2.1: SEV assessment site locations 

Site Location (NZTM) Data collected 

Easting Northing Water quality Inverts. SEV 

Site SEV1 1759312 5447020 x x x 

Site SEV2 1759412 5447050 x x x 

Site SEV3 1759399 5447287 x x x 

2.3.2 Water quality 

Spot measurements of dissolved oxygen, pH, temperature and conductivity were collected at all 

SEV sites using a calibrated YSI ProODO dissolved oxygen / temperature meter, and a Eutech 

pH/conductivity/temperature meter. 

2.3.3 Macroinvertebrates 

A single macroinvertebrate sample was collected at each of the three SEV assessment sites as 

indicated in Table 2.1 in accordance with Protocol C1 (hard bottomed streams) from the Protocols 

for Sampling Macroinvertebrates in Wadeable Streams2. All samples were preserved in 

approximately 80 % ethanol solution for later sorting and identification.  Macroinvertebrate 

samples were sent to Stark Environmental for processing. Samples were processed using Protocol 

P1 (coded abundance). 

2.3.4 Fish 

No specific fish survey was undertaken for the purposes of our assessment. Data on fish presence 

was obtained from the previous Ecological Impact Assessment report prepared for WCEL in 2010 

by Boffa Miskell1, which included the site and the freshwater fish database.  

Fish species presence data for entry into the Index of Biological Integrity calculator for the 

Wellington Region (used as part of the SEV calculator) was based on the above information as 

well as judgements in regard to the availability of suitable habitat within the study reach.  

2.3.5 Stream Ecological Valuation assessment 

Stream ecological valuation assessments were undertaken along 100 m sections of Duck Creek at 

three locations corresponding with proposed stream crossing and works locations. The three site 

locations are described in Table 2.1 and the data collected has been used for impact and 

compensation calculations as compensation is proposed to be on site.  SEV assessments were 

carried out using the methods set out in Auckland Council (AC) Technical Report 2011/0093. 

SEV scores for assessment sites were calculated using the SEV Data Analysis Spreadsheet Version 

2.1 and modified for use in the Wellington Region (version dated 16 October 2012). 

2.3.6 Ecological compensation 

An Ecological Compensation Ratio (ECR) was calculated for the stream reaches of Duck Creek that 

will be directly impacted by diversion or minor realignment works. The ratio was based on 

                                                           
2 Stark, J. D.; Boothroyd, I. K. G; Harding, J. S.; Maxted, J. R.; Scarsbrook, M. R. 2001:  Protocols for sampling 

macroinvertebrates in wadeable streams. New Zealand Macroinvertebrate Working Group Report No. 1. Prepared for 

the Ministry for the Environment. Sustainable Management Fund Project No. 5103. 
3 Storey, R. G., Neale, M.W., Rowe, D.K., Collier, K. J., Hatton, C., Joy, M. K., Maxted, J. R., Moore, S., Parkyn, S. M., 

Phillips, N. and Quinn, J. M.2011:  Stream Ecological Valuation (SEV): A method for assessing the ecological functions of 

Auckland streams. Auckland Council Technical Report 2011/009. 
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ecological compensation being conducted on site on the remaining length of stream that will be 

unaffected (directly) by the works.  The ECR was calculated following the methods outlined in 

Auckland Council Technical Report 2011/009.     

Calculation of the ECR involves the calculation of ‘potential’ and ‘predicted’ SEV values and 

comparison of these values with ‘current’ SEV values.  For the purposes of calculating the ECR, 

biotic functions 'intactness of fish fauna' and 'invertebrate fauna' are not included in the 

calculation of SEV values due to the difficulty in predicting these outcomes. 

2.3.6.1 Current SEV values 

In order to calculate the ECR values, biotic functions (intactness of fish fauna and invertebrate 

fauna) were excluded from the current SEV value for each site as required by the TR2011/009 

method.  SEV function values were averaged without these values, to determine the current SEV 

value for use in the ECR. 

2.3.6.2 Potential SEV values 

Potential SEV values were calculated for the assessed Duck Creek SEV reaches. This involved 

recalculating SEV function scores assuming ‘good-practice’ riparian restoration works had been 

carried out over the assessed stream reaches.  Potential values are the best values possible, if the 

sites were to be restored as far as practical from their present state.   

For the impact sites the potential SEV scores are based on an assumption that the subdivision 

development has not occurred and full and unrestricted riparian retirement and restoration can 

occur (e.g. a minimum 15 m planted riparian strip on each side of the stream).  

For the compensation sites, the predicted SEV values take into account the presence of the 

proposed development and associated limitations on full restoration such as the presence of 

impervious areas, stormwater connections and any local limitations on the width of riparian 

planting (as per the proposed layout plan in Appendix A). 

2.3.6.3 Predicted SEV values 

Predicted SEV values were calculated for the SEV stream reaches to be impacted based on the 

predicted state after site works. We have assumed that the diverted stream length within the 

earthworks boundary (see Figure 3) will be filled and will have no ecological value (SEV value of 

zero).  

2.3.6.4 Calculation of the ECR 

The following formula was used to determine the amount that the area of impacted stream will 

have to be multiplied by to determine the area of stream that will be required for compensation 

at the given compensation sites.  The area of compensation is based on ‘no net loss’, and is 

dependent on the value of both the impacted stream, and the compensation stream:  

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

Where:   

• SEVi-P is the potential SEV value for the sites to be impacted;  

• SEVm-C and SEVm-P are the current and potential SEV values respectively for the site 

where environmental compensation is to be applied; and   

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

3.1 Terrestrial ecology 

3.1.1 General vegetation overview 

The site was once part of an 18 hole golf course, which was closed in 2001. In recent years the site 

has been largely left unmaintained with the majority of the site now supporting rank pasture. 

Stands of trees/forests are present and are mainly comprised of exotic species. More native-

dominant forest patches are present, although are mainly found around the boundary of the site. 

3.1.2 Ecosites 

Duck Creek Bush and Yardarm Bush are two forest areas located adjacent to the development site 

that have been identified as “ecosites” under the PCC District Plan.  

Duck Creek bush (Ecosite 16) is located adjacent to the north western boundary of the site and is 

made up of remnant coastal forest and regenerating bush. The forest represents habitat that is 

poorly represented and scarce within Porirua City. The forest supports uncommon plants 

including tawa, titoki, kowhai and turepo and provides habitat for indigenous fauna. The forest 

also provides connectivity between the inlet and other forest further inland4. 

Part of the Yardarm Bush (Ecosite 151) is located adjacent to the southern boundary of the site 

and is made up of native remnant forest. The forest represents habitat, including wetland, that is 

poorly represented and scarce within Porirua City. The forest incorporates a tributary of Duck 

Creek and provides quality native riparian vegetation. The forest also provides habitat to species 

that are scarce or threatened in the City4. 

3.1.3 Site vegetation 

Site vegetation is described in the following paragraphs. The location and extent of the major 

stands of vegetation referred to are shown on Figure 2. Site vegetation is described from north to 

south through the site. 

A small strip of mixed exotic and native bush is present along the north western edge of the site 

adjacent to Duck Creek bush (V1 on Figure 2). Towards the north of this area the forest is located 

on relatively steep terrain and comprises ngaio (Myoporum laetum), karamu (Coprosma robusta), 

taupata (Coprosma repens), kawakawa (Macropiper excelsum), manuka (Leptospermum 

scoparium), kanuka (Kunzea ericoides), muehlenbeckia (Muehlenbeckia spp.) (native), macrocarpa 

(Cupressus macrocarpa), gorse (Ulex europaeus), blackberry (Rubus fruticosus) and broom (Cytisus 

scoparius) (exotic). The forest strip along the edge of the site is patchy, with clusters of trees. 

Further up the cliff, native species become more dominant and form a manuka/kanuka canopy 

approximately 10 m in height with a developing understory.  

Further south along the site, continuing along the boundary adjacent to Duck Creek bush and 

towards the pump station, native vegetation becomes more dominant and includes additional 

native species such as mahoe (Melicytus ramiflorus), lancewood (Pseudopanax crassifolius), 

lemonwood (Pittosporum eugenioides), rangiora (Brachyglottis repanda) and hangehange 

(Geniostoma ligustrifolium). Exotic species mentioned earlier are still present, with pampas 

(Cortaderia sp.) becoming more prominent (Photograph 1 provides a view of Duck Creek Bush in 

the background and how the vegetation transitions downslope to the site). 

                                                           
4 Blaschke & Rutherford, PAOS Ltd, Environmental Management Services Ltd 2011. Porirua City: Significant urban 

vegetation – Database of Significant Vegetation Sites. Report prepared for Porirua City Council. p 29. 
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Exotic vegetation becomes dominant surrounding the pump station and further north-west of the 

site along the Duck Creek bush (southern) boundary (V2). Blackberry forms thick patches while 

other exotic species such as crack willow (Salix fragilis), poplar (Populus sp.), broom, gorse, 

pampas and flowering cherry (Prunus sp.) are also present. Native species become more 

dominant further up the steeper terrain into Duck Creek bush. 

On the opposite side of the site Duck Creek flows along the eastern boundary. The riparian zone 

consists predominantly of rank grass with native and exotic species growing sporadically (V3 on 

Figure 2). Photograph 2 provides an overview of the riparian vegetation typically encountered in 

this area. Species include pine (Pinus sp.), gorse, pampas, broom, blackberry, young macrocarpa 

(exotic), flax (Phormium tenax), oioi (Apodasmia similis), taupata, umbrella sedge (Cyperus 

ustulatus) and ngaio (native). Further south, following the stream, exotic species become more 

dominant with willow forming a canopy over the stream that also features pampas, alder (Alnus 

sp.), macrocarpa (exotic). Some native plants are present including manuka, lemonwood and 

karamu as well as a variety of common garden plants. The riparian zone then reverts back to open 

rank grass areas. 

  

Photograph 1: View from the northern end of the 

site facing west towards V1. The foreground is 

comprised of rank pasture with exotic weeds, 

while Duck Creek Bush is present in the 

background. 

Photo 2: View of the riparian margin of Duck 

Creek towards the northern end of the site. Note 

the dominance of exotic trees (mainly willow) 

within the zone. 

Towards the centre of the site, native vegetation is dominant along the true left bank of Duck 

Creek (V4). The approximately 0.44 ha vegetation patch is comprised of a manuka and kanuka 

canopy ranging from 5 – 10 m with mahoe, karamu and kawakawa also present. A path has been 

formed under the canopy which also features a thick matt of wandering jew (Tradescantia 

fluminensis). Large macrocarpa trees are present towards the north of the small forest patch. The 

true right bank riparian zone is largely made up of willow with a small number of native species. 

Photograph 3 provides a view of the native canopy present on top of a small mound. 

Further upstream, and on the eastern side of the site, a small scrub patch (approximately 0.30 Ha) 

is present (V5), which is similar to V4. The bush is largely on the true right bank of the riparian 

zone and features a 5 – 10 m manuka/kanuka canopy that also comprises mahoe, karo 

(Pittosporum crassifolium), kawakawa, hangehange, rangiora, Carex geminata and kohukohu 

(Pittosporum tenuifolium). Photograph 4 provides a view of the vegetation within V5. 
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Photo 3: Patch of native vegetation present on site 

on top of a small mound within V4. The vegetation 

runs down the mound and connects to riparian 

zone of Duck Creek. 

Photo 4: Patch of riparian vegetation (V5) 

(predominantly native) on the eastern side of 

Duck Creek. 

Another small forest patch (approximately 0.14 ha) is again present within the riparian zone 

upstream (V6). The patch comprises a mix of native and exotic species including; manuka, mahoe, 

lemonwood, karo (native) willow, wandering jew and poplar (exotic). 

Exotic dominated stands are also developing sporadically over the site and include stands of alder, 

poplar, willow, pampas and blackberry of varying sizes. Photograph 5 provides an example of one 

of these exotic stands). 

A small strip of mixed exotic and native bush is present along the edge of the site which is 

adjacent to Yardarm Bush (V7). The terrain in this area becomes steeper further towards the west 

of the site, with native vegetation becoming more prominent further uphill forming a 

manuka/kanuka canopy approximately 10 m in height. Exotic species include gorse, broom, 

flowering cherry and large gum trees (Eucalyptus sp.), while native species include lemonwood, 

muehlenbeckia, manuka, kanuka, ribbonwood (Hoheria sp.), mahoe, titoki and mapou, some of 

which has been planted (Photograph 6 provides a view of Yardarm Bush and the transition from 

an exotic vegetation dominated edge to more dense native vegetation further upslope). 

  

Photo 5: An example of an exotic stand of trees 

(Poplar sp.) present within the site. 

Photograph 6: View from the southern end of the 

site facing west towards Yardarm Bush. Note the 

exotic vegetation in the foreground giving way to 

more native dominated forest further upslope. 
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3.1.4 Birds 

Native birds seen or heard during the site visit included tui, fantail, grey warbler, silvereye, white-

faced heron, spur-winged plover and pukeko. No threatened bird species were recorded. A range 

of expected exotic bird species were also present. The native and exotic bird species present are 

typical of areas of open habitat surrounded by urban development.  

3.1.5 Lizards 

All native lizards are protected under the Wildlife Act 1953.  Although a number of native skink 

and gecko species are common in the Wellington area, the vegetation on the site is assessed as 

being poor quality habitat. There was low amounts of leaf litter in forested areas and an absence 

of coarse woody debris for which native skinks are normally associated. Native skinks and geckos 

may be present in the mature and regenerating forest areas of Duck Creek Bush and Yardarm 

Bush, although the vegetation on site bordering these bush areas is low quality with a low 

probability of native skinks and geckos being present. No native skinks or geckos were observed 

on site and these species are expected to be present in very low numbers if at all.    

3.1.6 Pest animals 

Rats were observed on site on several occasions and possums and mustelids are also likely to be 

present throughout the site. 

3.2 Wetland ecology 

The site includes a small seepage area of approximately 300m2 in size and located near the PCC 

wastewater pump station (see Figure 2 and Photograph 7). This seepage area appears to have 

formed as a result of water being retained behind the PCC wastewater pump station access track. 

The seepage area supports Carex geminata and is surrounded by thick patches of blackberry, with 

other exotic species such as willow, poplar, broom and gorse. 

The Duck Creek Scenic Reserve (administered by DoC) is located to the north of the site between 

the site and State Highway 58. The reserve comprises areas of salt marsh on either side of the 

tidally influenced section of Duck Creek. The coastal marsh features a band of gorse, broom and 

blackberry on the fringes before becoming dominated by oioi and sea rush (Juncus kraussii) (see 

Photograph 8).  

Photograph 7: Small wetland area near the 

PCC wastewater pump station. Note the 

presence of Carex geminata as well as exotic 

trees that are beginning to invade. 

Photograph 8: Typical rush dominated vegetation 

within the Duck Creek Scenic Reserve. 
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3.3 Aquatic ecology 

3.3.1 Catchment description 

The site is located at the downstream end of the Duck Creek catchment as described in Section 

1.3. The following general catchment description is drawn from Boffa Miskell (2011). 

Duck Creek has its headwaters within Belmont Regional Park. The upper catchment is largely 

under pastoral land use but with small areas of native forest within the catchments of two of the 

larger tributaries. Headwater tributaries are typically steep and incised into bedrock. The two 

major tributaries combine to form a lower gradient and wider main channel around 6 km 

upstream of the coast. Land use in this area is mainly improved pasture. 

Around 3 km upstream of the coast Duck Creek exits the Balmont Regional Park. The stream in 

this section passes through a slightly gorge section comprising mainly regenerating scrub and 

shrublands.  

From around 2.5 km upstream of the coast Duck Creek leaves the gorge and enters a broader 

river valley. This is southern part of the former golf course site and now comprises the Whitby 

Coastal Estates development that extends to Discovery Drive. Long sections of the stream have 

been diverted in this area as part of the development and the floodplain and terraces have been 

subject to earthworks.  

Downstream of Discovery Drive the stream passes through a slightly narrower valley comprising 

the subject site and extending to around 100 m upstream of the coast. Land use bordering the 

site in this area is largely residential urban but with larger forest areas as described in Section 

3.1.2. 

To the north of the subject site Duck Creek enters the Duck Creek Scenic Reserve, which is a tidal 

salt marsh separated from the Pauatahanui Inlet by SH 58. 

The Pauatahanui Inlet is the largest relatively unmodified estuary in the Southern North Island 

and is an Area of Significant Conservation Value under the Wellington Coastal Plan. It is a 

nationally significant wildlife site, providing habitat for native waterfowl and migratory wading 

birds. The inlet supports regionally important wetland habitat comprising the only large area of 

saltmarsh and sea-grass in the Wellington Region (Boffa Miskell, 2011). 

3.3.2 Stream description 

Duck Creek meanders in a more or less north to north-easterly direction through the site for a 

total distance of about 1,150 m. The most downstream section of the creek on site is tidally 

influenced with Mean High Water Springs (MHWS) located roughly 150 m upstream of the 

northern site boundary.  

The creek ranges from around 1.8 m to 2.5 m in width and is generally incised into erodible clay 

banks. Bank erosion is common throughout the site and particularly where there is low levels of 

riparian vegetation. Stream banks are more stable in localised areas where more substantial 

native and exotic shrubs and trees are present in the riparian zone.  

Bottom substrates in the stream generally comprise small through to large gravel sized particles 

with finer silt and sandy substrates on the stream margins, in pool habitats and becoming 

dominant in the tidally influenced section. Aquatic habitats present on site include riffles, runs 

and shallow pools, in-stream macrophyte growth and low amounts of woody debris. 

Several man-made structures are present within the stream on site. Most notably the triple barrel 

culverts associated with concrete crossings. All of the culverts present within the stream have 

submerged inverts and do not appear to be fish passage barriers at normal stream flows. There 
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are some broken bridge and concrete structures present in the stream that are causing localised 

erosion and there is minor erosion around the existing stormwater outlets to the stream.  

3.3.3 Assessment site descriptions 

Descriptions of the three assessment sites are provided in the following sections. The locations of 

these sites are shown on Figure 3 and described in Table 2.1. All sites were located on Duck Creek 

within the site. 

Assessment sites were specifically located to capture stream sites potentially impacted by the 

proposal (‘impact sites”). However, because it is proposed to undertake restoration work along 

large reaches of the stream through the site, the selected sites also reflect current conditions at 

“mitigation sites”.  

3.3.3.1 Site SEV1 

Site 1 was the uppermost site assessed on Duck Creek and located towards the southern end of 

the proposed development. The site was specifically located to characterise stream conditions 

and values at the position of the most upstream proposed stream bridge crossing and the location 

of minor stream realigning works.    

The stream at Site 1 had an average channel width of 1.85 m and depths of 0.03 – 0.59 m at the 

time of the site visit. This section of the stream is hard-bottomed with the substrate consisting of 

silts/sands, gravels and cobbles, supported minimal macrophyte and periphyton growth and had 

no effective shading to low shading. Typical stream characteristics at Site 1 are shown in 

Photographs 9 and 10 below. 

  

Photograph 9: view of site SEV1 looking 

downstream. Note the erosion on the outside of 

the bend on the true left bank. 

Photograph 10: view of the stream bed at site 

SEV1. Bottom substrates are dominated by 

gravels and large patches of water celery are 

present on the stream margins in places. 

3.3.3.2 Site SEV2 

Site SEV2 was located on Duck Creek approximately 110 m downstream from Site 1 and 

encompassed the reach of the stream that is proposed to be diverted.   

The stream had an average channel width of 2.33 m and depths of 0.05 – 0.56 m at the time of 

the site visit. This section of the stream is hard-bottomed with the substrate consisting of 

silts/sands, gravels and cobbles and contained small patches of macrophytes with very low to 

medium shading by mixed native and exotic tree and shrub species. The true left bank of the 
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channel was completely lined by a wooden retaining wall. Typical stream characteristics are 

shown in Photographs 11 and 12. 

  

Photograph 11: view of site SEV2 looking 

upstream. Note the retaining wall along the true 

left bank. 

Photograph 12: view of the stream bed and run 

habitat at site SEV2.  

3.3.3.3 Site SEV3 

Site 3 was the most downstream assessed site on Duck Creek at approximately 200 m 

downstream from Site 2 and located at the position of a proposed stream bridge crossing.   

The stream had an average channel width of 1.99 m and depths of 0.06 – 0.55 m at the time of 

the site visit. This section of the stream is hard-bottomed with the substrate consisting of 

silts/sands, gravels and cobbles and contained small patches of macrophytes. Some broken 

concrete was present in the channel, possibly placed to manage bank erosion. The downstream 

part of the reach had medium to high shading from mainly exotic species (willows) while the 

upstream part of the reach was more open. Typical stream characteristics are shown in 

Photographs 13 and 14. 

  

Photograph 13: view of the downstream end of 

site SEV3 looking downstream. Willow trees are 

common on the riparian margin in this area. 

Photograph 14: view of the stream habitat at site 

SEV3. Note the concrete placed on the left bank. 

3.3.4 Water quality 

Water quality information was collected using field meters during the site visit on 1 May 2015. 

The data are presented in Table 3.1. 
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Table 3. 1: Water quality parameters recorded at the three assessed sites on Duck 

Creek (1 May 2015) 

Site Approximate 

sampling 

time 

Temperature 

(°C) 

Dissolved 

oxygen (%) 

Dissolved 

oxygen 

(mg/l) 

pH Conductivity 

(µs/cm) 

Site SEV1 12:10 11.9 93.7 10.08 6.89 181.0 

Site SEV2 13:00 12.5 94.7 10.03 6.66 185.4 

Site SEV3 14:00 12.7 89.3 9.48 6.64 187.6 

The data is summarised as follows:   

• Water temperatures were cool and reflected the timing of the site visit and sampling times;   

• Dissolved oxygen levels varied between sites, likely due to flow variable flow conditions 

between the sites. Dissolved oxygen levels were moderate to high and generally of a level 

suitable to support aquatic life (i.e. above 80 % saturation);   

• pH was near neutral at all sites; and 

• Conductivity levels were relatively low and similar across the sites ranging from 181 µs/cm 

at Site 1 to 187.6 µs/cm at Site 3.  

Overall, the results show that water quality was good over the assessed sites at Duck Creek, with 

neutral pH, high dissolved oxygen, and low water temperatures.  

3.3.5 Macroinvertebrates 

Single macroinvertebrate samples were collected from each of the three assessed sites.  The data 

are presented in full in Appendix B and summarised in Table 3.2 below. We note that 

macroinvertebrate sampling was undertaken within a week of a major flood flow event and this 

has likely influenced the results. 

Table 3.2: Macroinvertebrate results from the three assessed sites on Duck Creek (1 

May 2015) 

Site No. of taxa No. of EPT 

taxa 

% EPT taxa MCI score SQMCI score 

Site SEV1 14 5 35.71 111 5.15 

Site SEV2 18 6 33.33 103 5.01 

Site SEV3 9 1 11.11 80 3.99 

The data are interpreted as follows:   

• Site SEV2 had the greatest number of taxa (18), while Site SEV3 had lowest, with half the 

number recorded at Site 2 (9);   

• The number of sensitive Ephemeroptera, Plecoptera and Trichoptera (EPT) taxa was also 

highest at Site SEV2 (6), although Site SEV1 had a slightly higher percentage of EPT taxa. The 

sample from Site SEV3 had just one EPT taxa;    

• Site SEV1 had the highest MCI score (111) which was indicative of good5 water and habitat 

quality.  MCI scores decreased further downstream with Site SEV2 scoring 103 (indicating 

                                                           
5  MCI interpretation as per Section 3.4, Table 2 from the report: Stark, JD, Maxted, JR 2007.  A user guide for the 

Macroinvertebrate Community Index.  Prepared for the Ministry for the Environment.  Cawthron Report No. 1166. 
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good water and habitat quality) and Site SEV3 scoring 80 (indicating fair water and habitat 

quality); and  

• A similar trend to MCI was observed in the SQMCI scores, with scores decreasing from 

upstream to downstream. SQMCI scores for sites SEV1 and SEV2 were indicative of good 

habitat quality, while Site SEV3 scored 3.99 indicating poor habitat quality.     

Boffa Miskell (2011) collected three replicate macroinvertebrate samples from a Duck Creek site 

near the upstream end of the study reach. A total of 30 macroinvertebrate taxa were 

encountered in samples from that study and MCI and SQMCI scores were 105 and 4.1 

respectively. A comparison of these data to the present study suggest that taxa richness in 

samples collected on 1 May 2015 is likely to have been affected by the preceding flood. MCI and 

SQMCI scores obtained by Boffa Miskell are similar to the results in the present study and suggest 

that those results are likely to reflect prevailing water and habitat conditions in the lower Duck 

Creek.  

The lower in taxa richness and MCI/SQMCI scores at Site SEV3 in the present study compared to 

site further upstream is not clear as habitat conditions were similar.  

3.3.6 Freshwater fish 

Fish species recorded for the lower stream and wider from the Freshwater Fish Database and 

Boffa Miskell (2011) are presented in Table 3.3 below. Fish species were only used for the 

purposes of the SEV assessment if that particular species was recorded in the lower stream or if 

favourable habitat for the particular fish species was present. Of the nine species recorded, a total 

of eight native fish species are thought to be found within the section of Duck Creek flowing 

through the Site, four of which have a threat status of “At Risk: Declining” and one species which 

is considered “Threatened: Nationally Vulnerable”. Koaro would migrate through the site to 

favourable habitats in the upper catchment. 

Table 3.3: Fish species recorded in the Duck Creek catchment. 

Species  Common name Threat status Likely or potentially be 

present in sampled 

reach? 

Anguilla dieffenbachii Longfin eel At Risk: Declining  Yes 

Anguilla australis Shortfin eel Not threatened Yes 

Galaxias brevipinnis Koaro At Risk: Declining No 

Gobiomorphus huttoni Redfin bully At Risk: Declining Yes 

Gobiomorphus cotidianus Common bully Not threatened Yes 

Galaxias fasciatus Banded kokopu Not threatened Yes 

Galaxias argenteus Giant kokopu At Risk: Declining Yes 

Galaxias maculatus Inanga At Risk: Declining Yes 

Geotria australis Lamprey Threatened: Nationally 

vulnerable 

Yes 

Threat status from as Goodman et al. (2013).  Conservation status of New Zealand freshwater fish, 2013. 

Under the Wellington Regional Council Regional Freshwater Plan (updated July 2014) Duck Creek 

and its tributaries are identified as a Water Body with Nationally Threatened Indigenous Fish 

Recorded in the catchment, as generally shown in Figure 3.7 of the plan. Species recorded are; 

shortjawed kokopu, giant kokopu, and banded kokopu. We note that we have not identified any 

specific records for the presence of shortjawed kokopu. 
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3.3.7 SEV function scores 

The results of the SEV assessment are presented in Table 3.5. Full function scoring results are 

included in Appendix C. SEV scores over all three sites were low relative to scores typically 

obtained for reference sites (SEV scores of 0.80 or higher). SEV scores across the three sites were 

similar with 0.02 separating the highest score (Site SEV2: 0.53) from the lowest score (Site SEV1: 

0.51). We note that Boffa Miskell’s 2011 study arrived at a similar overall SEV score for a site 

within the proposed development area of 0.57. 

There was some variation in individual function scores between the three sites reflecting varying 

degrees of stream channel and riparian modification. Key factors influencing the SEV scores at 

Duck Creek sites include: 

• The incised and widened nature of the stream due to erosion, and patchy riparian 

vegetation, which impact on floodplain effectiveness; 

• Modified riparian vegetation conditions resulting in a lack of overhead shade and which 

impacts on water temperature control, organic matter input and riparian vegetation intact 

functions; and 

• Low invertebrate intact scores reflecting both reduced habitat quality at the site and the 

influence of the urban catchment on flows and water quality. 

Table 3.5: SEV scores for lower Duck Creek assessment sites   

Function 

category 

Function Site SEV1 Site SEV2 Site SEV3 

Hydraulic 0.62 0.62 0.74 

1 Natural flow regime 0.44 0.57 0.59 

2 Floodplain effectiveness 0.14 0.13 0.47 

3 Connectivity for natural species 

migrations 

1.00 1.00 1.00 

4 Natural connectivity to groundwater 0.92 0.78 0.92 

Biogeochemical 0.45 0.55 0.47 

5 Water temperature control 0.18 0.46 0.50 

6 Dissolved oxygen levels maintained 0.68 0.45 0.45 

7 Organic matter input 0.05 0.37 0.16 

8 In-stream particle retention 0.50 0.50 0.38 

9 Decontamination of pollutants 0.85 0.95 0.85 

Habitat provisions 0.43 0.34 0.31 

10 Fish spawning habitat 0.47 0.20 0.23 

11 Habitat for aquatic fauna 0.39 0.49 0.40 

Biodiversity 0.49 0.49 0.45 

12 Fish fauna intact 0.93 0.93 0.93 

13 Invertebrate fauna intact 0.38 0.35 0.12 

14 Riparian vegetation intact 0.15 0.20 0.28 

Overall mean SEV (max value 1) 0.51 0.53 0.52 
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4 Assessment of ecological effects 

4.1 Positive ecological effects 

The main positive effect of the proposal from an ecological perspective will be the creation of a 

publically owned and actively managed reserve following the Duck Creek corridor through the 

site. This reserve will be the location of proposed ecological mitigation restoration works as well 

as incorporating landscaped and open space areas.  

4.2 Effects on terrestrial ecology 

4.2.1 Vegetation and terrestrial habitat clearance 

The proposed development will require staged vegetation clearance over the majority of the site 

associated with earthworks to create residential lots and internal roads. This excludes large 

proportions of the Duck Creek riparian zone. 

The majority of the site vegetation is rank pasture and low stature exotic scrub that has grown 

due to reduced/ceased maintenance after the golf course was closed. Stands of exotic trees and 

shrubs will also require removal as well as single native and exotic trees growing sporadically 

across the site.  

The proposed works will reduce the amount of exotic vegetation present on site, a high 

proportion of which are listed in the Greater Wellington Regional Council’s Regional Pest 

Management Strategy 2002-2022 (e.g. privet, willows gorse and pampas). The removal of those 

species is therefore consistent with that strategy, and a positive ecological outcome. 

Vegetation clearance will also be undertaken within four separate areas of mixed native and 

exotic forest that provide the greatest native plant diversity and support the highest botanical 

values on the site. If all vegetation is cleared within the footprint of the proposed lots then total 

clearance of mixed native and exotic forest areas will total approximately 0.85 ha and include: 

• two strips of low to moderate value vegetation along the site boundary adjacent to Duck 

Creek Bush (V1 and V2);  

• a proportion of the bush lot towards the centre of the site (V4) which is of low to moderate 

value; and 

• a thin strip of low to moderate value vegetation along the site boundary adjacent to 

Yardarm Bush (V7).  

Vegetation clearance of the low to moderate value vegetation in the areas identified above will 

impact mainly on common species that are generally associated with early succession forests, 

(e.g. kanuka, manuka and mahoe). However, the complete clearance of these areas has the 

potential to have an adverse effect in terms of habitat loss and potential for “edge effects” for the 

two “ecosite” areas. In terms of native vegetation and habitat loss we recommend that clearance 

is minimised and that unavoidable clearance of native vegetation is mitigated for (see Section 

6.1).  

Vegetation clearance and the development of residential lots adjacent the two identified ecosite 

areas has the potential to create an edge effects.  Potential adverse effects include altered 

environmental conditions and increased susceptibility to weed and plant pest invasion. However, 

effects from newly created edges associated with the development and vegetation clearance are 

likely to be less than minor provided plant pest control is undertaken as described in the 

management recommendations below. 
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4.2.2 Effects on terrestrial fauna 

Habitat, for native fauna, within the site is of low value, with limited resources for native birds, 

reptiles and insects. Based on our review of aerial photography, nearby areas of more mature 

native forest present in other areas such as Yardarm bush and Duck Creek bush would provide 

much greater habitat value to fauna than the development site. 

Native bird species observed and likely to be present on site are common species that are 

typically associated with urban environments. The amount of vegetation loss and subsequent loss 

of resources for birds (e.g. food and habitat) is unlikely to have a significant effect. Overall, the 

effects of the proposal on native birds are anticipated to be no more than minor. 

Although a number of skink and gecko species are common in the Greater Wellington area, the 

vegetation on the site is assessed as being low quality habitat and therefore these species are 

expected to be present in very low numbers if at all. However, all native lizards are protected 

under the Wildlife Act 1953 and so some precautionary management measures are appropriate 

and are described in Section 5.1.   

4.3 Effects on wetland ecology 

Although not a natural wetland, there is some habitat consistent with wetland formation present 

on site comprising a single seepage area towards the northern boundary, near the PCC pump 

station. The small seepage area is comprised of native and exotic plants, is approximately 300m2 

and appears to have developed as a result of perched seepage water being retained behind the 

access track to the pump station due to poor and unmaintained drainage.  

The seepage area is mainly situated on land owned by PCC and associated with the pump station. 

Based on the proposed subdivision layout a small part of the native wetland vegetation would lie 

beneath the footprint of one residential lot that would be subject to filling works.  

The botanical and ecological values of the seepage area are considered to be low due to the small 

size and high proportion of exotic plants invading the area. The drainage infrastructure in this area 

is also considered to be part of the permitted baseline. If drainage were maintained or improved 

by PCC then the existing wetland vegetation would be unlikely to persist.  In this respect we 

consider the loss of a small amount of wetland vegetation below the works footprint to be no 

more than minor and no mitigation is warranted.  

The salt marsh wetland within the Duck Creek Scenic Reserve is outside the northern boundary of 

the site and will not be directly affected by the proposal.   

4.4 Effects of aquatic ecology 

Potential effects on aquatic ecology include short term impacts on Duck Creek water quality and 

ecology during construction and long-term impacts as a result of stream diversion works. These 

potential effects are discussed below. 

4.4.1 Construction effects 

In-stream works such as the minor realignment of Duck Creek, the proposed diversion, the 

construction of bridges and removal of any existing structures in the creek has the potential to 

liberate sediment into the water column through direct disturbance or contribute sediment 

through runoff. Potential adverse effects include short term reductions in water quality, 

sedimentation in Duck Creek and the Pauatahanui Inlet and disturbance to resident and migrating 

native fish. These effects can be avoided and minimised by appropriate instream works controls 

and timing as discussed in Section 5.2. 
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The proposed development will involve earthworks to create the internal roads and building 

platforms for housing.  There is the potential for earthworks to result in fine sediments being 

washed into Duck Creek, and subsequently the Pauatahanui Inlet. Potential adverse effects arising 

from sediment runoff include increasing sediment loading and associated detrimental effects on 

water quality, benthic habitat quality and aquatic organisms. These potential effects will be 

managed and minimised through the development and implementation of an earthworks 

management plan which will address erosion and sediment control (including flocculation), bridge 

construction and environmental monitoring and adaptive management (see Section 5.2). 

4.4.2 Habitat loss effects 

The proposed development requires the diversion of Duck Creek to accommodate the proposed 

main access road through the site. Based on the preliminary design this will result in the 

permanent loss of an approximately 185 m long reach of Duck Creek, to be replaced with a 

slightly shorter constructed stream channel of around 114 m in length (see Figure 3).  We note 

that the actual quantum of stream habitat lost will be determined by detailed engineering design. 

We have assumed that a 10% increase in the length of the new channel can be achieved by 

incorporating meanders (assumed length of 125 m).  Ecological compensation for this effect is 

addressed in Section 6. 
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5 Measures to avoid and minimise adverse ecological effects 

5.1 Terrestrial effects 

As discussed in Section 4.2.1 the proposal could result in the clearance of up to 0.85 ha of low to 

moderate value mixed native and exotic vegetation in four main locations. We recommend that 

this clearance is minimised as far as possible in order to minimise terrestrial habitat loss effects, 

particularly adjacent to the two identified PCC ecosites. This could be achieved by clearing only 

the vegetation necessary to form building platforms on the lots in these areas and including 

covenants in respect of the remaining native vegetation on titles for those lots.  

A significant amount of re-vegetation is proposed along the Duck Creek riparian zone to mitigate 

for stream impacts. This riparian planting will provide terrestrial ecology values through increasing 

botanical diversity, providing resources to native fauna and increasing connectivity between 

higher quality ecological sites. We consider that this quantum of re-vegetation to be adequate to 

address proposed vegetation clearance work and no additional or specific mitigation is considered 

necessary.   

In terms of minimising edge effects we recommend that pest plant control is undertaken in areas 

adjacent to Yardarm and Duck Creek forest reserves. The removal of exotic pest plants from 

within the site in general will also assist in minimising weed invasion into adjacent ecosite areas. 

Habitat for native skink and lizard species is of low quality and numbers are expected to be low, if 

any present at all. However a cautious approach should be taken and any vegetation cleared that 

is directly adjacent to Yardarm and Bush or Duck Creek Bush should be left onsite for three days. 

This will allow any native lizards present, to relocate from the cleared vegetation.  

5.2 Aquatic effects 

Effects on Duck Creek have been avoided and minimised in general through the subdivision 

scheme plan design that includes a reserve area following the stream corridor through the entire 

site.  Aquatic habitat loss effects have been further avoided and in-stream works minimised by 

the use of bridges for road crossings as opposed to the original culvert proposal.  

Proposed in-stream works are limited to the proposed minor realignment of the stream near the 

southern end of the site, minor and short term disturbance during bridge construction and the 

more major diversion work (see Figure 3 for locations). The residual habitat loss effect of 

proposed diversion work is addressed in Section 6.3.  

5.2.1 Diversion and channel realignment works 

Adverse effects on water and habitat quality and native fish as a result of the minor channel 

realignment works and the diversion can be minimised through works timing and methodology. In 

general the in-stream works should be undertaken during low stream flow conditions over the dry 

summer period while also avoiding the peak sensitivity period for native fish migration of August 

through December inclusive6.  

The measures described above should be sufficient to minimise short term effects as a result of 

the minor realignment works. The above measures along with a more detailed works 

methodology however, is required to manage the proposed major diversion works.  

A detailed methodology was developed by Boffa Miskell (2011) for the much more significant 

diversion works undertaken upstream at the Duck Creek South site (Appendix 11 of Boffa 

Miskell’s report). We recommend that diversion works on the Duck Creek North site are 

                                                           
6 NIWA, 2014. Freshwater Fish Spawning and Migration Periods. NIWA Client Report HAM2014-101 
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undertaken in general accordance with that methodology including the rescue and relocation of 

fish resident in the stream section to be filled. A copy is provided as Appendix C to this report. 

5.2.2 Bridge construction works 

Bridge construction works will be managed under a Bridge Construction Management Plan 

(BCMP). Our review of the draft bridge plans prepared by Cardno suggests that the bulk of the 

bridge construction works will occur on the stream floodplain, as opposed to the main channel, 

and potential for water quality effects is therefore low. However we understand some works will 

affect stream banks (bank protection works and channel form modification to allow for flood 

flows) and that due to staging requirements, these works may occur during the peak sensitivity 

period for native fish migration, as described above.  

In general, disturbance to native fish migration is not anticipated as a result of these activities due 

to the short term (periods of hours to a day) and localised nature and the low potential for 

sediment disturbance. However, we recommend that a suitably qualified ecologist has input into 

the BCMP to ensure that potential effects are minimised as far as possible. 

5.2.3 Erosion and sediment control 

Having robust sediment control procedures and measures in place will be important in terms of 

minimising the potential for water quality and sedimentation effects on the stream and on the 

particularly sensitive Pauatahanui Inlet receiving environment. We understand that a Sediment 

and Erosion Control Plan (ESCP) will be prepared for the project by others but will be in general 

accordance with the Wellington Regional Guidelines7. 

The ESCP will form part of the Construction Management Plan (CMP), which will also include an 

Environmental Monitoring and Adaptive Management Plan (EMAP). The EMAP is focussed on 

monitoring the effects of significant rainfall and discharge events on Duck Creek and the 

Pauatahanui Inlet receiving environments and providing feedback to the ESCP. We have had input 

into the draft EMAP and consider that the proposed monitoring is appropriate to both the 

potential effects, the sensitivity of the receiving environment and the scale of the proposed 

earthworks. 

 

                                                           
7 Erosion and sediment control guidelines for the Wellington Region. Reprinted June 2006. 
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6 Environmental mitigation and compensation for stream 

habitat loss 

Instream works will comprise a minor realignment of the stream near the upstream end of the 

site and the major diversion. The minor realignment work proposed will repair and control the 

major bank erosion issue in that particular area. In this respect we consider there will be long 

term benefits of that realignment work and that the overall SEV score for that particular reach 

would improve as a result. For these reasons we consider that no mitigation is necessary.  

As discussed in Section 4.4.2, based on preliminary design the proposed diversion will result in the 

permanent loss of some 185 m of existing stream habitat and this will be replaced with a slightly 

shorter constructed stream channel of around 125 m in length.  

On-site mitigation is proposed to address this effect and is outlined in the following sections. Our 

assessment is based on the above impact and replacement channel figures. We note that the 

actual lengths of stream impacted and constructed will depend on detailed engineering design 

and the final quantum of compensation will need to reflect that design. 

6.1 Calculation of ECR values and restoration lengths 

An ECR value has been calculated for the proposed diversion (the impact reach) based on 

mitigation work occurring on the replacement constructed channel and adjoining natural stream 

reaches upstream and downstream (the compensation reaches). The ratio has been calculated 

following the methods outlined in AC Technical Report 2011/009, and described in Section 2.2.6.  

Current SEV function scores (with biotic function scores removed), potential SEV function scores 

and predicted SEV function scores, have been calculated.  Function scores for each site are 

presented in Appendix D.     

The mitigation proposal includes the constructed channel and associated riparian planting as well 

as riparian restoration along adjoining natural stream reaches, each of which have different 

current, predicted (post development) and potential SEV scores. An ECR calculation has therefore 

been undertaken for each part of the mitigation proposal. The current, potential and predicted 

SEV scores for the impact reach and proposed compensation reaches are summarised in the 

following sections: 

6.1.1 Impact reach 

The current SEV score of the impact site, excluding biotic functions, is 0.508. The potential score 

for this site is 0.758 and assumes that ‘good-practice’ remediation work (riparian planting and 

management) has been carried out. The main improvements in stream functionality following 

successful restoration would be achieved through improvements to water temperature control 

(shading), organic matter input, habitat provision functions and riparian vegetation intact. 

The impact site would be permanently filled so the post impact SEV score for the diverted reach is 

zero.  

6.1.2 Compensation reaches 

Compensation reaches will include the constructed channel and adjoining reaches of the natural 

stream channel. 

Constructed channel 

The current SEV score for the constructed channel is zero as it does not currently exist. We have 

calculated the potential SEV score for this reach, excluding biotic functions, to be 0.775. This 

potential score has considered:  
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• a constructed channel of similar dimensions to the natural stream but with engineered 

banks;  

• improvements to channel form including meanders and floodplain terraces to 

accommodate fresh and flood flows and improve galaxiid spawning habitat abundance and 

quality;  

• incorporation of riffle, run and pool sequences to improve habitat diversity; and 

• the presence of residential lots, the new road and road crossing and associated limitations 

on the width and extent of riparian planting. 

Remaining natural reaches of Duck Creek on site 

We have assumed that additional mitigation work would occur in the reach upstream and 

downstream of the constructed channel where significant riparian vegetation is currently lacking. 

We have therefore used the average SEV scores for Sites 1 and 3 as a basis for the ECR calculation. 

The average current SEV score for the adjoining natural stream reaches that would be subject to 

restoration is 0.499. The average potential score for these reaches is 0.720 and considers the 

presence of residential lots, new roads and associated limitations on the width and extent of 

riparian planting. 

We have assumed that restoration work in these areas would comprise bank remedial works at 

existing areas of erosion and riparian planting and management. The main improvements in 

stream functionality as a result of this work would be to hydraulic functions, water temperature 

control, organic matter input, habitat provision functions and riparian vegetation intact.   

We note that although under the SEV methodology biodiversity functions such as fish fauna and 

invertebrate fauna are not assessed in the ECR calculations, it is likely that stream improvements 

achieved as a result of compensation work would also benefit biodiversity function scores.  For 

example, improvements to riparian vegetation typically improve temperature control and 

increase organic matter input to a stream, benefiting in-stream fauna.     

6.2 ECR and restoration length 

ECR calculations for the permanent loss of 185 m of Duck Creek habitat through the proposed 

diversion works are presented in Table 6.1 and in Appendix D. Compensation length calculations 

are summarised in Table 6.2. 

Table 6.1: ECR calculations  

Sites ECR calculation 

Impact site: Duck Creek Diversion  

 

Compensation site: Duck Creek 

constructed channel 

ECR = [(0.758 – 0.000) / (0.775 – 0.000)] x 1.5 

        = (0.758 / 0.775) x 1.5 

        = 0.978 x 1.5 

        = 1.47 

Impact site: Duck Creek Diversion  

 

Compensation site: Duck Creek natural 

channel 

ECR = [(0.758 – 0.000) / (0.720 – 0.499)] x 1.5 

        = (0.758 / 0.221) x 1.5 

        = 3.43 x 1.5 

        = 5.14 
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Table 6.2:  Restoration requirements as determined by ECR values 

 Impact reach 

ECR 

Compensation reach 

Site Length 

(m) 

Mean 

width (m) 

Area 

(m2) 

Area x ECR 

(m2) 

Mean 

width (m) 

Length 

(m) 

Diverted reach 

compensated for 

by the constructed 

reach 

85.0 2.33 190.13 1.47 265.62 2.33 125 

Diverted reach 

compensated 

through 

remediation of the 

Duck Creek natural 

channel on-site 

100 2.33 233.00 5.14 1,197.62 1.92 624 
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7 Environmental compensation plan recommendations 

The approach taken to the environmental compensation for the proposed development at Duck 

Creek North is to ensure a ‘no-net loss’ from the works, by replacing and restoring permanent 

stream values lost on site.   

To achieve ‘no-net loss’ of potential ecological values, the SEV and ECR results require the 

restoration of 749 m of Duck Creek on the site and the creation of a well designed and 

constructed stream channel with vegetated margins. We recommend that a detailed 

Environmental Compensation Plan (ECP) is developed for the proposed channel construction and 

stream restoration works. This is normally undertaken as a condition of resource consent.  

The ECP should cover both engineering and ecological design and be developed in conjunction 

with a suitably qualified ecologist. The ECP should include but not be limited to:  

• A detailed construction methodology and design for the proposed channel including:  

− Stream hydrology and hydraulic design;  

− Channel lining and substrate sizes;  

− Habitat types to be incorporated into the design such as small meanders, riffles, runs, 

pools and stable large woody debris;  

− How upstream flows will be diverted into the new channel; and 

− How resident fish will be rescued and re-located from the diverted reach. 

As part of the stream restoration, we recommend a detailed planting plan be prepared that aims 

to create a diverse native riparian cover with both quick-forming canopy species and longer lived 

canopy trees.  The planting plan should be designed in accordance with Restoration planting: a 

guide to planning restoration planting projects in the Wellington region (GW, 2010), consider 

previous experience on the Duck Creek south site and be based on the following key principles:  

• Removal of unnecessary in-stream structures (crossings, broken concrete and retaining 

walls); 

• Removal of all pest plant species from the site; 

• Restoration planting aiming at a minimum planted with of 10 m on each side of the stream. 

If a 10 m riparian strip cannot be achieved then it should be as wide as possible within site 

constraints;   

• Remove competitors (weeds) and predators (browsers) or control them to low levels for 

several years to enable planted trees to establish and form a closed canopy, thereby 

increasing the chances of the site becoming self-sustaining;   

• Stabilise bare ground surfaces and establish initial vegetation cover by developing a grass 

sward where weed infestation is a likely problem.  The resulting dense sward will suppress 

weeds and provide habitat for invertebrates, lizards and some birds, and will be gradually 

superseded by the planted native trees;   

• Use of species that provide fruit and flower resources for native wildlife, particularly native 

birds;   

• Use of native plants eco-sourced from the appropriate Ecological District and the exclusion 

of cultivars;   

• Plant species for each site matched to environmental characteristics to improve plant 

survival;   

• Use of PB 3-5 grade plant stock to ensure fast-growing planted areas and quick ground 

cover;   
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• Space shrub and tree species at 1 – 1.5 m in open areas to adequately shade out weeds 

while allowing room for slower growing planted canopy trees to gradually expand and 

overtop faster-growing early-successional shrubs and trees.  Grasses, rushes and sedges are 

to be spaced closer at 0.5 m;  

• As the land surrounding the compensation sites are not farmed, fencing isn’t required;    

• Monitor animal pest problems such as up-rooting by pukeko or browse, and implement 

control as necessary;   

• Regular weed control will be required until an adequate ground canopy is formed by the 

plants to suppress weed establishment; for example, twice yearly (spring and autumn) until 

Year 3 following planting, and once during Years 4 and 5; and   

• Infill planting of any significant gaps created by plant mortality may be required.  Species 

that have shown good survival rates from the previous planting at the site should be used. 
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8 Applicability 

This report has been prepared for the benefit of Jagger (NZ) Ltd with respect to the particular 

brief given to us and it may not be relied upon in other contexts or for any other purpose without 

our prior review and agreement. 
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Appendix A : Proposed subdivision layout 

• Land Mattes Ltd’s Drawing SUB-5 

 







 

 

Appendix B : Macroinvertebrate sampling results 

 

 



61944

MCI level, coded abundance MCI SEV-1 SEV-2 SEV-3

score 1-May-15 1-May-15 1-May-15

Mayflies

Austroclima 9 R - -

Deleatidium 8 R - R

Dobsonflies

Archichauliodes 7 R C -

Beetles

Elmidae 6 A VA R

Hydraenidae 8 R R -

True Flies

Austrosimulium 3 R R R

Limonia 6 - R -

Orthocladiinae 2 - R -

Paralimnophila 6 R R -

Caddisflies

Hydrobiosis 5 R R -

Hydropsyche -Aoteapsyche 4 R R -

Olinga 9 - R -

Pycnocentria 7 - R -

Pycnocentrodes 5 R A -

Triplectides 5 - R -

Crustacea

Paracalliope 5 R VA R

Ostracoda 3 - C R

Mites 5 R R -

Worms 1 - - R

Snails

Physa 3 R R C

Potamopyrgus 4 A VA VVA

Zemelanopsis 3 - - R

Number of taxa 14 18 9

%EPT richness 35.71 33.33 11.11

%EPT richness (excl. Hydroptilidae) 35.71 33.33 11.11

MCI 111 103 80

SQMCI 5.15 5.01 3.99

Samples processed by Yvonne Stark (Stark Environmental Ltd)

Data entry and index calculations by John Stark

Duck Creek





 

 

Appendix C : Draft diversion methodology 

• Taken from Boffa Miskell, 2011. 

 

 

  



 

 

Diversion Staging / Methodology (taken from Boffa Miskell, 2011) 

1 Build the new stream alignment off line and maintain existing stream quality;  

2 Establish the new stream bed and substrate with space for a hyporheic zone (at least 0.5m 

deep);  

3 Provide sufficient space to add old bed substrate material on top;  

4 Create channel depth profile (noting above requirements) to mimic existing stream, in 

terms of final water depths, width and therefore velocities;  

5 Establish the flood terrace (the terrace as well as assisting in the management of flood 

waters, also supplies the opportunity to develop filtering vegetation, riparian native 

vegetation and additional filter systems for discharging storm water);  

6 Form stream banks as near as possible to the slope and material of the natural bank 

condition (use riprap as armouring at meander curves where required);  

7 Ensure sufficient meanders are present;  

8 Store and dispose of excavated material so that it does not contaminate either waterway;  

9 Provide clean appropriately sized hard substrates (see above) in correct proportions as well 

as new larger substrate were cascade sections (drops) are needed and ensure water does 

not fall (as in water fall) such that fish passage is threatened;  

10 Plant the immediate riparian vegetation prior to or as soon after as practicable the re 

connection;  

11 Plant out the rest of the flood terrace (especially for stabilisation);  

12 Ensure no rain events at the time of reconnection;  

13 Prior to diversion of water, fish out and transfer eel and all fish caught. Use a holding tank 

while diversion to new stream is enacted. Release the fish into the stream either below or 

above the new connection, after re-connection;  

14 Trap and release of fish ideally should be in the same day;  

15 Immediately following fish removal break lower connection and then make and redirect 

stream in to new diversion;  

16 Search and capture eel and fish on the ebbing water in the diverted reach;  

17 Prior to infilling the old channel and immediately following loss of surface water, salvage 

some of the cobble material for transfer into the upper half of the new reach (for purposes 

of inoculation of algae, periphton and some invertebrate);  

18 Infill old channel with appropriate clean fill and excavated stream material, ensure 

diversion “wall” water proofed.  

19 Monitor sediment discharge at the downstream end of the new diversion over the period 

of several days and in at least two rain fall events;  

 



 

 

Appendix D : SEV function scores and environmental 

compensation calculations 

 

 

 

 

  



Duck Creek North SEV Score Summary

Site 1 - C Site 2 - C Site 3 - C Site 1 - I Site 2 - I Site 3 - I Site 1 - P Site 2 - P Site 3 - P Site 1 - mP Diversion - mP Site 3 - mP

Vchann 0.45 0.45 0.40 0.42 0.00 0.37 0.49 0.49 0.49 0.49 0.61 0.49

Vlining 1.00 0.80 0.97 0.90 0.00 0.87 1.00 1.00 1.00 1.00 1.00 1.00

Vpipe 0.70 1.00 1.00 0.70 0.00 1.00 0.70 1.00 1.00 0.70 1.00 1.00

Hydraulic 4.1 NFR = 0.44 0.57 0.59 0.40 0.00 0.53 0.46 0.66 0.66 0.46 0.74 0.66

Vbank 0.26 0.20 0.84 0.23 0.00 0.78 0.26 0.20 0.84 0.26 0.76 0.84

Vrough 0.52 0.66 0.56 0.46 0.00 0.50 1.00 1.00 0.74 0.55 0.64 0.74

Hydraulic 4.2 FLE = 0.14 0.13 0.47 0.11 0.00 0.39 0.26 0.20 0.62 0.14 0.49 0.62

Vbarr 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hydraulic 4.3 CSM = 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Vchanshape 0.75 0.75 0.81 0.77 0.00 0.83 0.63 0.63 0.63 0.63 0.68 0.63

Vlining 1.00 0.80 0.97 0.90 0.00 0.87 1.00 1.00 1.00 1 1.00 1

Hydraulic 4.4 CGW = 0.92 0.78 0.92 0.86 0.00 0.86 0.88 0.88 0.88 0.88 0.89 0.88

Hydraulic function mean score 0.62 0.62 0.74 0.59 0.00 0.69 0.65 0.68 0.79 0.62 0.78 0.79

Vshade 0.18 0.46 0.50 0.26 0.00 0.52 0.90 0.90 0.90 0.90 0.90 0.90

biogeochemical 4.5 WTC = 0.18 0.46 0.50 0.26 0.00 0.52 0.90 0.90 0.90 0.90 0.90 0.90

Vdod 0.68 0.45 0.45 0.68 0.00 0.45 1.00 1.00 1.00 1.00 1.00 1.00

biogeochemical 4.6 DOM = 0.68 0.45 0.45 0.68 0.00 0.45 1.00 1.00 1.00 1.00 1.00 1.00

Vripar 0.05 0.40 0.20 0.05 0.00 0.20 1.00 1.00 0.75 0.50 0.70 0.75

Vdecid 0.98 0.85 0.55 0.98 0.00 0.55 1.00 1.00 1.00 1.00 1.00 1.00

biogeochemical 4.7 OMI = 0.05 0.37 0.16 0.05 0.00 0.16 1.00 1.00 0.75 0.50 0.70 0.75

Vmacro 0.95 0.92 0.88 0.95 0.00 0.88 1.00 1.00 1.00 1.00 1.00 1.00

Vretain 0.50 0.50 0.38 0.47 0.00 0.35 0.74 0.74 0.74 0.74 0.68 0.74

biogeochemical 4.8 IPR = 0.50 0.50 0.38 0.47 0.00 0.35 0.74 0.74 0.74 0.74 0.68 0.74

Vsurf 0.70 0.90 0.76 0.70 0.00 0.76 1.00 1.00 1.00 1.00 1.00 1.00

Vripfilt 1.00 1.00 0.94 0.90 0.00 0.84 1.00 1.00 0.80 0.55 0.90 0.80

biogeochemical 4.9 DOP = 0.85 0.95 0.85 0.80 0.00 0.80 1.00 1.00 0.90 0.78 0.95 0.9

Biogeochemical function mean score 0.45 0.55 0.47 0.45 0.00 0.45 0.93 0.93 0.86 0.78 0.85 0.86

Vgalspwn 0.54 0.40 0.48 0.51 0.00 0.45 0.54 0.40 0.48 0.54 1.00 0.48

Vgalqual 0.25 0.75 0.75 0.25 0.00 0.75 0.25 0.75 0.75 0.25 0.75 0.75

Vgobspwn 0.80 0.10 0.10 0.80 0.00 0.10 1.00 0.80 0.80 1.00 0.80 0.80

habitat provision 4.10 FSH = 0.47 0.20 0.23 0.46 0.00 0.22 0.57 0.55 0.58 0.57 0.78 0.58

Vphyshab 0.47 0.67 0.49 0.41 0.00 0.43 0.84 0.89 0.88 0.84 0.89 0.88

Vwatqual 0.23 0.22 0.23 0.26 0.00 0.23 0.70 0.70 0.70 0.70 0.70 0.70

Vimperv 0.40 0.40 0.40 0.40 0.00 0.40 0.40 0.40 0.40 0.40 0.40 0.40

habitat provision 4.11 HAF = 0.39 0.49 0.40 0.37 0.00 0.37 0.70 0.72 0.71 0.70 0.72 0.71

Habitat provision function mean score 0.43 0.34 0.31 0.42 0.00 0.30 0.63 0.63 0.65 0.63 0.75 0.65

Vfish 0.93 0.93 0.93 - - - - - - - - -

Biodiversity 4.12 FFI = 0.93 0.93 0.93 - - - - - - - - -

Vmci 0.73 0.62 0.29 - - - - - - - - -

Vept 0.23 0.27 0.05 - - - - - - - - -

Vinvert 0.17 0.17 0.03 - - - - - - - - -

Biodiversity 4.13 IFI = 0.38 0.35 0.12 - - - - - - - - -

Vripcond 0.25 0.39 0.28 0.21 0.00 0.24 0.90 0.90 0.90 0.48 0.56 0.6

Vripconn 0.60 0.50 0.00 0.51 0.00 0.90 0.60 0.50 1.00 0.6 0.80 1

Biodiversity 4.14 RVI = 0.15 0.20 0.28 0.10 0.00 0.22 0.54 0.45 0.90 0.28 0.45 0.60

Biodiversity function mean score 0.15 0.20 0.28 0.10 0.00 0.22 0.54 0.45 0.90 0.28 0.45 0.60

Overall mean SEV score 0.505 0.527 0.520 - - - - - - - -

0.480 0.508 0.518 0.463 0.000 0.488 0.753 0.758 0.803 0.662 0.775 0.779

Variable (code)
Current SEV scores Post impact SEV scores Potential SEV scores (no development) Potential SEV scores (with development)

Overall mean SEV score (biotic functions excluded, maximum value 1)

Function category Report section* Function Worksheet #



Duck Creek North ECR Calculations

Site SEV scores

Site 1-C 0.480 Site 1 Site 2 Site 3

Site 2-C 0.508 1.8 1.1 2.8

Site 3-C 0.518 2.0 1.9 2.0

Stream average - Current 0.502 1.5 2.5 2.3

1.5 3.2 1.6

Site 1-P 0.753 1.7 1.8 1.8

Site 2-P 0.758 1.4 2.7 1.5

Site 3-P 0.803 1.6 3.3 2.1

Stream average - Potential (no development) 0.771 1.2 2.9 1.6

2.9 2.1 2.5

Site 1-I 0.463 2.9 1.8 1.7

Site 2-I 0.000

Site 3-I 0.488

Stream average - Impact (with development) 0.317

Site 1-mP 0.662

Site 2-mP (diversion) 0.775

Site 3-mP 0.779

Stream average - Potential (with development) 0.738

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

1 On site mitigation comprising the new constructed channel

ECR = [(0.758- 0.000) / (0.775 - 0.000)] x 1.5

= [0.758 / 0.775] x 1.5

= 1.47

2 On site mitigation along existing Duck Creek channel
(mitigation site SEV scores are the averages for Sites SEV2 and SEV3)

ECR = [(0.758 - 0.000) / (0.720 - 0.499)] x 1.5

= [0.758 / 0.221] x 1.5

= 5.14

Stream widths



 

 

 


