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QUALIFICATIONS AND EXPERIENCE

1. My name is Mark Taylor, | hold a degree of a Bachelor of Science in Zoology, and a
member of the New Zealand Freshwater Sciences Society for over 20 years. | have 40
year’s experience as a professional environmental consultant, working for Ministry for
Agriculture and Fisheries (Fisheries Research Division), the National Institute of Water
and Atmospheric Research, and now Aguatic Ecology Limited (AEL). | have authored
and co-authored science papers, and numerous environmental reports and memos on
aquatic ecology. In recent years, AEL had been involved in numerous land

developments, natural resource surveys, and stream naturalisation projects.

2. Relevant to this job is work on Canterbury mudfish during my NIWA days in ‘Mounseys
Wetland’ to the east of this development area, in the upper Eyre River catchment (Taylor
& O'Brien 2000). Also to the east, in 2022, we undertook a study in fish passage issues
in respect to culvert replacement for the Waimakariri District Council. This too, was in
the upper Eyre Catchment. Two years ago, we worked on a small job at 391 Ashley
Gorge Road involving culvert placement on another headwater tributary of the Cust

River.

3. I confirm that | have prepared this evidence in accordance with the Code of Conduct for
Expert Witnesses contained in Part 9 of the Environment Court Practice Note 2023. The
issues addressed in this statement of evidence are within my area of expertise except
where | state that | am relying on the evidence or advice of another person. The data,
information, facts and assumptions | have considered in forming my opinions are set out
in the part of the evidence in which | express my opinions. | have not omitted to consider

material facts known to me that might alter or detract from the opinions | have expressed.

4, | have prepared the attached ecology report (Appendix A) dated February 2024. This
report summarises the aquatic ecology and aspects of the terrestrial ecology for the
proposed development area (PDA). The scope of the terrestrial ecology was limited to
birdlife and lizard habitat potential. The scope of the aquatic ecology covered aquatic
macroinvertebrates (i.e. those visible with the naked eye), and fish life. However, it was
clear that there was potential lizard habitat within the PDA, so a further fieldwork-based
lizard distribution study was commissioned, attached as Appendix B. For convenience,
the finding of the lizard report was summarised in the overall ecology report (Appendix
A).



In summary, following a reconnaissance trip in August 2023, two fieldtrips were
undertaken in September of that year to assess ecological values. Firstly, an aquatic
ecology survey to assess stream life (fish and aquatic macroinvertebrates) in the two
main waterways, followed by an adult bird survey across the development area, and a

survey for nests along the two waterway corridors.

The macroinvertebrate community reflected stream health which was “poor” (in a
national context) in the stream flowing past the homestead, but stream health was better
“fair” in Farhams Stream. The trend of superior conditions in Farhams Stream was also
reflected in indices of physical habitat quality (i.e. an index of physical habitat variation,
shading, bed sediment, and bank stability and vegetation). However, none of the

macroinvertebrates had significant conservation status.

Only two fish species were identified from the proposed development area, the shortfin
eel, and upland bully, both of which have a conservation status of ‘not threatened’.
Several of the bullies were gravid, that is ready to lay eggs, as these breed and rear
locally. A single small juvenile bully could not be identified, but this specimen was highly
likely to be an upland bully fry, just too small to identify to species level.

A total of 21 bird species (composed of 372 birds) were observed, nine of which were
native. The native birds, in order of abundance, were the pukeko, paradise shelduck,
welcome swallow, silvereye (waxeye), bellbird, spur-winged plover, grey warbler, and
single specimens of swamp (formerly Australasian) harrier, and fantail. All of the native
birds, including the four endemic species, had a conservation status of “not threatened”
(Robertson et al. 2016). The most abundant bird was the European goldfinch, which

made up nearly half of the observed birds.

While lizard habitat had been identified during the September spring surveys, the
herpetological work had to be postponed until the air temperatures were warm enough,
with survey in January 2024. The January survey confirmed that native skinks were
present, based on foot tracks and faeces left in the tracking tunnels (App. B). It is
possible one of the species was the Canterbury grass skink (Oligosoma aff. polychroma,
Clade 4), which has a conservation status of “declining” (Robertson et al. 2016). The
other likely skink species was the McCann’s skink (Oligosoma maccanni), which is not

threatened.



10. New Zealand lizards are protected under the Wildlife Act, and if the habitat cannot be
protected, lizards should be translocated to suitable habitats, constructed if necessary.
Options for the construction of lizard habitat is provided in multi-disciplinary report below
(Appendix. A). Further design can await confirmation of the re-zone in the first instance,

and further development of the Development Plan and earthworks.

11. In respect to riparian buffer strips, it is possible that there may be some ecological
dispersal along the riparian strips from habitats downstream of the proposed
development area. Our report (Appendix A) provides general recommendations on
plants for the riparian buffer strips which would enhance the bird and stream life. Final
plant considerations will follow approval of the re-zoning, finalisation of the Development

Plan, and discussions with the Landscape Architect in respect to the planting plan.
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1 Executive Summa

A block of rural land {c. 49 ha) is proposad for re-zoning from GRUZ to LLRZ Land Use change under
thie proposed Waimakarin District Plan.

Aguatic Ecology Limited was commissioned fo undertake an ecological survey of the land block and
identify ecological values in the two waterways flowing through the ares, and temestrial ecological
values in respect to lizards and birdlife.

Of the two waterways (Unnamed Stream flowing past the old homestead). and Frahams Creek, it was
Frahams Creek which providad betier phiysical habitat quality. The relative difference in habitat guality
was reflected in higher ecological stream health scores in Frehams Cresk. but only reached a ‘fair’
standard based on national standards. The fish fauna was composed of two native species, the shortfin
eel, and upland bully, both unthrestensd species. Riparian plantings will benefit instream hakitsts
wvalues in g pumber of ways, not limited to bank stability, and shading, but with widths equal or greater
than 10 m, increasing biodiversity around and within waterways. Due to the proposed large proportion
of pervious soils and the use of detention basins to attenuate storm volume, detrimental effects of storm
flows is not considered to be detrimental to agquatic ecology.

A total of 21 bird species were identified across the proposed development area, but of which only nins
were native. The conservation status of all nefive birds was “not threatened”. Bird sbundance was
hesavily dominated by exclic birds. With the development of the proposed stormwater retenfion basins,
and riparian planting around waterbodies and waterways, itis probable that the diversity and sbundancs
of native birds will increase.

The proposed development ares contained a population of native lizards (skinks), which triggers some
requirements under the Wildlife Act, but which are not considered onerous. Some of the lizards will be
required to be translocsted 2 short distance to intended stormwsater management areas. At thoss

locations, it i= recommended that some lizard hebitats be constructed wnder the supervision of =
herpetologist.

It is proposed that & block of rural land {c. 45 ha), north of the township of Oxford, 8t 25 Ashley Gorge
Rosd, be subject fo rezoning (of the proposed \Waimakariri District Plan) from GRUZ to LLRZ.

A residential density based on & minimurn lot size of 3010m® and an average lot size of 5062m” is
proposed. The proposed Outline Development Plan {O0F) (Movember 2023), is provided in App. I

3 Objectives
The following objectives will be satisfied by this report

» Assess whether there are any significant aqustic or temrestrial ecosystems in the Proposed
Cevelopment Area (PDA).

* Assess any adverse impacts on these ecosystems by the subdivision and development of PDA.

# Report on opportunities for restoration of these ecosystems, or mibigation of adverse impacts.



4 Waterways and physical habitat

Two waterways are present within the proposed development area (App. Il Figs. Hil), hersby known
as "“Unnamed Stream” and “Frahams Cresk” [Fig. 1], Both waterways had continuous flowing surface
water during a field survey on 26/02°2023 and flow through cubserts under the Ashley Gorge Road, on
the east boundary of the proposed development area. The watenways then combine approximately 450
m downstrearm, ulimately becoming part of the headwsatzr network of the Cust River.

4.1.1 Unnamed Stream physical habitat

Upstream of the northermn boundary of the PDA, the Unnamed Siream was not fenced, and its banks
appearad sfock-eroded. The reach within the PDA, betwesn the POA boundary, to the homestead, was
unfencad and subject to drain clearance st the time (App. I, Fig. iv). presumably for waterway clearancs
purposes. Signs of bed and riparian excavstion were present, and most of the vegetstion on the trus
left bank had been remowved. Mature exctic wegetation was present in the true fght bank riparian zone.
Mo riparian fencing was observed on either bank. Substrate in this reach fluctuated between firm and
=oft clay, with mo macrophytic growth. Watensay hydraulics consisted of & combination of run and pool
habitats. The sfock fence may have been temporanly removed for excavator sccess, but the farm was
largely destocked at the time of site visit.

The reach downstream of the homestead was fenced on both banks at the time of survey, with a riparian
buffer width of approcimately 1-2 m oon each bank (4pp. I, Fig. v). Riparian vegetstion consisted of
exotic species such as tall fescue, creeping puttercun and gorse. Both banks were aclively ercded.
Hydraulic habitat in this reach was composed of runs, [iffles and pools. Substrate was dominated by
=oft sediment, with patchy areas of embedded gravel. Macrophytic growth was noted in this reach, with
recorded species being flosting sweeigrass [(Glycens fuitans), starwort (Calitriche =fagnsliz) and
watercress [Masturfium offizinale).

4.1.2 Frahams Creek physical habitat

The upper reaches of the Frahams Cresk (Sites 3 & 4.in Fig. 1) were highly incised, with a firm clay bed
throughout (App. I, Figs. vi, vii}. Mo macrophytes or stony subsirate were present in this section of
watenway. Aquatic habitats were dominsted by cascade, riffle, run and pool forms. Riparan zones in
this section were vegetated with mature exctic tree. shpb and herb species. Fences were present on
bioth sides of the waterway, preventing stock access to surface water.

The lower reach of this waternay (Site 5 in Fig. 1) had significant lengths of shallow rifle habitat with
cobble substrate (App. 1, Fig. viii). Only the trus left (north) bank of this section was fenced o prevent
stock sccess. Ripanan vegetstion in the lower reach of the Frahams Cresk consisted of exotic herbs
and pasiure grass, with sparse stands of exotic trees.

5 Field Methods

A drome reconnaissance survey of the land within the PD& was conducted on 15082023, The purposs
of this survey was to assess the area for potential wetland areas or surface water bodies. Following
this, & field survey of the freshwater habitats and their ecology was conducted on 25/08/2023, and =
bird survey on the 2BE02023. As the weather warmmed into late spring and summer, a lizard habitat
assessment was conducted on 2001 1/23, with a lizard distribution survey on the 2101724, The sections
below describe the methods used during these surveys.



5.1.1 Assessment of habitat quality

On the 28/8/2023, the quality of aguatic habitst facilitated by the wsterwsys within the proposed
development ares was assessed at four locations, Sites 1, 2, 3 and & (Fig. 1). Habitat assessmenis
were conducted using Rapid Habitat Assessment (RHA) protocols (Clapoott 2015). An RHA grades ten
faunal habitst requirements and produces a score out of 100 for each assessed site.

5.1.2 Macroinvertebrate sampling

On the 28/8/2023, samples of the macroinvertebrate community were collected from each of the two
waterways, from both soft-bottomed and hard-bottomed locations.

The Unnamed Stream sample (Site 2, Fig. 1) was collected using the sampling protocol for sofi-bottom
streams (C2 in Stark af s/ 2001). This involved jabbing a standard 0.2 m wide, 00-micron kicknet along
the overhanging vegeiation on the bank margin, and macrophytes, for 1 m, then sweeping the kicknet
through the disturbed section twice., This process was repeated 10 times fo cresfe a one-potile
composite sample (fotal sample area =03 mx 1 mx 10m = 3 m*).

The Frehams Cresk sample (Site &, Fig. 1) was collected using the sampling protocol for hard-botiom
streams (1 i Stark et all 2001). Using the same kicknst, seven subsamples were taken by disturbing
thie surface layer of the substrate with the sampler's foot. for g distanes of 20 em ahead of the kicknet
This resulted in a total ares of 0.63 m® (sample area = 0.08 m* = 7).

Following collection, both samples were field-preserved uwsing denatured ethanol [(80%), and
transported to the AEL Christchurch laborstory for analysis. Macroinveriebrate analysis was conducted
using the “first 100" method, in which the first 100 individuals are identified and counted, followed by &
scan of the remaining sample for any rare faxa Inverebrates were identified using the standard
identification keys (Chapman ef al. 2011; Winterbouwrn 1873; Winterbourn et all 200G).

5.1.3 Fish Sampling

Alzo, on the 28/8/2023, fo assess the fish communities, electric fishing was conducted, under AEL's
electric fishing permits (MP| Permit 748, DOC 70754-FAU and under authonty from MCFGC). Electric
fishing serves to brefly {spprox. 3 ssconds) remder fish unconscious to facilitate their capiure in nets
for identification.

Two reaches of the Unnamed Stream and three reaches of the Frahams Creek were fishaed during the
field survey. A Kainga EFM300 electric fishing machine was used for this survey, atan cperating voltage
of 200 V. D.C. This voltage provided a sufficient electrical fizld size to prevent fish escapement. The
total =ample time {ie., the total time that the machine was actively elecirifying the water) for thess
combined reaches was 20 minutes (Table 1). All captured fish were ansesthetised, identified,
mieasured, and upon recovery from anaesthesia, released back into their resident habitats.

Cwerall conditions were adequate for electric fishing, with moderate surface water visibility but ideal
electrical conductivity.

5.1.4 Lizard Surveys

On 20M1/2023, an initial desktop swurvey of habitat within the project area was undersken by
herpetologist Chris MoClure to ascertain whether potential lizard habitat was present. This assessment
was conducted wsing high resolution aesnal imagery to determine the guality of habitst within the
proposed project footprint A review of the Depariment of Conservefions BioWeb henpetofauna
database (alzo referred fo as the aflas of the amphibians and reptiles of Mew Zesland) was also
completed. This atlas provides information on any locally occuming species descriptons, habitat
information, images, and distribution maps.



Im addition, on the 256/11/2023, & site visit was undertaksn, manusl and visual surveys {systematic
saarch) were undertaken (DOC WAL Permit — 83528-FALY while weather conditions wers optimal {i.e..
clesr skies, light westerly winds, and air temperature ¢, 18°C). The survey consisted of wvisuslly
identifying any potential habitat along fence lines, streams and around buildings. All areas identified as
suitable habitat were wvisuslly sesrched for basking animals and manusal searches were undertaken
through any observed refugia (loose debris, wood, bricks, concrete, roofing iron).

Cus to the finding that some lizard habitat was present, & field survey for lizard distribution was
conducted on the 21/0172024 using several conventional herpetological methods. The methods of the
fizld survey are ouflined in the stand-alone report provided in App. B.

5.1.5 Bird survey

On the 220872023, conditions wera suitable for the bird sureey, with fine westher, with only light winds
and no rain.

Along the two waterways, the nesting environment (i.e., frees and ground) wes surveyed for the
presence of nests, eggs, and nesting birds (App. 1, Fig. i). Every prospective nest site was examined.

The remaining sress of the property were surveyed using the Line Transect sampling technigus
[Gregory ef al. 2004). This technigue involves the observer travelling along a predetermined line (App.
I, Fig. i) and recording the number of birds, nests of other objects of relevance (droppings. fpotpopts
or burrows). Counting all birds and relevant objects along the lne gives a good indication of population
sbundance. There were 31 transects (~8.5km) surveyed on the 28/08/23. undertaken by two obssrvers.
All birds and survey times were recorded for each transect.

6 Results

6.1 Physical habitat quality for aquatic fauna

Based on the Rapid Habitat Assessment results, the available squatic habitat im both the Unnamed
Stream and Frahams Creek is of low guslity. Sites 1 and 2, on the Unnamed Stream, received scores
of 20.6M00 and 27 5M100 respectively. The upstream habitat, in the vicinity of Site 1, was highly
disturbed, with visible signs of bed and riparian excavation.

Sites 3 and &, on the Frahams Creek, received scores of 28.5M00 and 41/100 respactively. VWhile still
low, the comparatively higher score at Site § is consistent with observed nfflie habitat and cobble
substrate in this reach.
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i
~site2 _Unnamed Stream

Figure 1. Map showing proposed development area at 25 Ashley Gorg Road. The fish population was sampled at all ecological survey sites,
and the macroinvertebrate population was sampled at Sites 2 and 5.
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6.2 Macroinvertebrate community

The macroinverebrate community index (MCI) estimates health by using the macroinvertebrate
community. The invertebrate sample collzcted from the Unnamed Stream (sofi-bottomed) scored an
MICI walue of 8.7 which is indicetive of "poor” water and habitat quality (App. [V, Table i). The dominant
macroinvertebrate species was the aquatic snail Fofamopyprgus anfipedarum. This species has an MCI
of 2.1 In soft subsirate, indicating it has & high folerance for contaminated aqusatic habitais. The
inveriebrate sample collected from Erghams Cresk (Hard-bottomed) scored an MO value of 33.3, which
is indicative of “fair® sfream health (App. IV, Table ii). The dominant macroinvertebrate taxon was
Deleatidium, high sbundances ususlly suggest good habitat and water guality condiions.

6.3 Fish community

Following extensive fishing effort. just bwo fish species were identified in the proposed developrnent
area gt 25 Ashley Gorge Rosd (Table 1), These were. in order of sbundance, the wpland bully
{Gobiomorphus breviceps) and shortfin eel [(Anguils sustraliz) (App. |, Fig. x). Of these. only upland
bully was caught in the Unnamed Stream. Howewer, both the upland bully and shorifin eel were
identified in Efghams Creek. Upland bullizs were highly abundant in the lower Frahams Cresk (Site 5,
Fig. 1). with a cafch rate of 5.17 fish per minute fishing time. One juvenile bully, caught at Site 5, was
unsable to be sccurately identified dwe to its small size (Z3mm). This individual was likely an upland bully
based on their small size, and their sbundance at Site 5.

Table 1. Resulis of a fish survey across two waterways at 25 Ashley Gorge Road.
Waterway | Site | Electric { Shortfin | Upland | Unidentified |

fishing time | eel ! bully bully

i (minutes) |
Unnamed i1 4
Siream 2 b 11 11
Frahams 3 | 1 1
Creak 4 4 4 4

5 L] 3 1 32

Total 20 1 45 1 48

6.4 Lizard Survey

The initial desktop survey ientified that the vepgsetafion present consisis of pasturairank grass, numercus
weed species, and shelierbelt vegeiation comprising of gorse (Wex), broom [Splisus scopanus).
hawthom {Cratsegus s}, poplar (Poplar s, pine (Finus 2p.), and other exotic tree species. Rank
grass and other various weedy species coupled with dense shelterbelts and scattered refugia are known
to provide suitable habitat for at least two species of kocally occurring skink (Canterbury grass skink:
Cligozoms gff polychroma, Clade 4 and MeCann's skink; COligozoma maccanni)

The review of the Departrment of Conservations herpeiofauna databasze was also identified that three
species of indigenous lizard (Table 2) have previously been found within a 10-km radius of the project
area. The dafabase did not have any records of lizards being present within the project fooiprint.

Table 2. Indigencus lizard species recordad in the DOC Herpeiofauna database within a 10km radius
of 25 Ashley Gorge Road, Oudford. Threat dassification rankings from (Hitchmough ef al 2021).

species | Common Name | Threat classification Status
Oligosoma aff, polychromo, Clade & Canterbury grass skink At Risk — Declining
Naultings gemmens, Jewelled gecko At Risk — Declining
Woodwarthig “Southern aAlps" Southern Alps gacko At Rizk - Declining
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Mo lizards or their sign (faeces, sloughed skin efo_ .. } were observed durimg the initial survey. However,
saveral locations within the property were identified a= areas of potential lizard habitat which reguired
further assessment to confidenily determine the presence/sbsence of indigenous lizards. These areas
were located primarily slong two watenways ("Unnamed Stream” and “Frahams Creek”), but also along
saveral of the property’s internal fences and some disused structures where unmaintained vegetation
persisted.

Given the presence of lizard habitat. the field survey (21/1/2024) was conducted to determine lizard
distribution, as reported in App. V. The January survey confirmed the presence of native skinks in the
proposed development area, particularly around the disused dairy shed and outbuildings. The
population could be betwesn 150-200 individuals, and was considered to probably be the Canterbury
grass skink andfor the McCanns Skink. The species have respective conservation status of "at nsk-
declining’ and “not threstened' (Hitchmowgh et &l 2021).

6.5 Bird survey

Dwring an extensive survey effort (App. IIl. Fig. i}, 372 birds were observed, and 21 bird species wers
identified, of which nine of the identified species were native (Table 2). Of the cbserved birds, only 5.56%
were endemic (i.e. native birds only found in Mew Zealand). All of the native birds, including the 4
endemic species, had a conservation status of “not threatened” (Robertson ef al 2018). The most
abundant species was the Eurcpean Goldfinch, meaking up 479 of the recorded birds. One Song Thrush
nest was found on the ground underneath some poplar trees and no eggs werse present.

There were two greylag goose nests observed, both of which had eggs and birds actively sitting on
them. Mone of the 21 species hawve a significant conservation status. The Muscovy ducks and greylag
geese were peis of the current tenant of the hous=.

7.1 Existing aquatic ecosystem values

7.1.1 Aquatic macroinvertebrate community

The waterway fermed Unnamed Stream was sofi-bofiomed (e, with a8 substrate covered im soft
sediment) had an MC| score indicative of “poor” stream health (Stark & Masded 2007). This result is
consistent with the poor habitat quality assessed in this waterway [(Clapcott RHA) This wateravay had
a clay boftom and smeall patches of macrophytes and overhanging bank wvegetstion that the
invertebrates could utilise. Polamopprgus anfipodarum was the most sbundant species and are tolerant
of low water quslity and haebitat. The highest scoring taza was FParadixa sp., with an MCI| score of 8.5
Erghams Cresk was hard-bottomed, and received an MCI score which is indicative of “fair” siream
hiealth. This result is consistent with the habitat availability observed in this waterway. This waterway
had = stony bofiom and was partislly shaded by the frue left bank. The highest scoring taxa wers
Deleaticium sp. And Pailochorama sp. Mone of the tsxe present in either waterway have a significant
conservation statues (Grainger ef al. 2018).
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Table 3. Resulis of bird survey in proposed

highlighted in pink.

development area. The nine native bird species

{ Approximate | Abundance | Habitat notes
| frequency | (rare, :
| | common,
: abundant,
| wery
| . abundant)
Passer House
domesticus Sparrow in flight
Gymnorhina Australian Exotic 1 FRara Pasturs
tibicern Magpie
Carduelis European Exotic: 178 Very Pastur=
| ganduelis Goldfinch Abundant
Porphyrio Pukeko Mative 23 Commaon In trees and
melanotus pasture
Turdus merula | Common E=otic: 28 Comirnon In trees and
Blackbird pasture
Fringilla Common Exotic 3 Rare In trees and
coelebs Chaffinch pasturs
Tadoma Paradise Endemicz | 15 Comimon Pastur=
variegats Shelduck
Turdus Song Thrush Exotic i} Rara Im flight, pasture
philomelos and trees
Anas Mallard E=otic: 14 Comirnon Pasture
platyrhynchos
Gerygone jgata ¢« Grey Warbler Endemic | 2 Rare Trees
Rhipidura Fantail Endemic | 1 Rare Im flight
fuliginosa
Cainna Muscovy Duck | Exotic 11 Comman Adjacent to
moschata watenway
Sturnus Common Exotic 2 Rare Trees
vulgaris Starling
Hirundao Welcome Mative T Rare Im flight
neoxens Swallow
Columba liyig, Commomn Exotic: 2 Rare Shed
Pigeon
Varnellus miles | Spur-winged Mative 2 Rare Im flight
Plowver
Anthomis Bellbird Endemic | 3 Rara Trees
melanura
Anser anser Greylag Goose | Exctic B Rare On nest and
pasturs
Circus Swamp Harrier | Mative 1 Rare Im flight
approximans
Chilons ghlggs, | European Exotic 5 Rara Pasturs
Greenfinch
Zosterops Silvereye Mative 5 Rare Trees
lateralis (waxexe)
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7.1.2 Fish community

The sbundance of upland bullies and low population density of migratory fish species [iLe. eels) in the
surveyed waterways implhes the presence of a fish passage barrier downstream of the proposed
development area which prevenis acocess to the sea.

This barrier is almost certsinly attributsble to the distance from the s=a, and possible loss of surfacs
water in some reaches. | padicular _nesr Femside.

We consider that improvement of aguatic habitat guality in the proposed development area is unlikely
to increass fish species biodiversity. Excluding shortfin eels, no migratory fish have been recorded in
the Cust River upstream of Egans Road (MZFFD). Migratory fish species downstream of Egans Road
are the longfin esl, common bully, and brown frout (Safmo frufs).

Catch records of migratory native fish end spproximately 31 km downstream of the proposed
development area, and it is possible that a fish passage barrier, such as 8 perched culver or drying
reach, within this reach is ikely to be preventing the upstream passage of frout and migratory galaxiids.
Juvenile =els, including shortfin eels, gre_cspable of negefisting perched culverts by climbing through
the spray zone around the culvert edges. They are also capable of passing through some drying
reachas. The drying resch, which varies in length from year-to-year, is located on the main Cust River
south of Femside, near Swannanoa Road This reach appears to be prone to drying in the summer
[Google Earth imagery, Canterbury Maps), and is & short distance upstream of the wpstream limit of
migratony fish distnbution.

Therefore, fish species within the proposed development area will only consist of (climbing) shortfin
eels and nonmigratory upland bullies for the foresesable future, despite any improvements to available
habitat. Howewer, despite this biodiversity restriction dus to factors beyond the PDA boundary, we
recommend that habitat improvements in the waterways be direcied towsrd the habitst preferences of
thess two fish.

Habitat requirements for these species differ significantly. Shorifin eels show preferences toward low-
flow habitats, with fine sediment substrate (Jowstt & Richardson 1285). They are highly tolerant toward
lowe quality habitats, and often found in wateraways with low dissolved cxygen and high contaminant
concentrations. Shortfin eels therefore require deep pool areas with trapped sediment. Upland bullies
prefer higher water welocities than shortfin eels, especially nffle habitat with high levels of dissclved
axygen. They reproduce in cobble substrates, and therefore require clean cobble substrate in both riffle
and run habitat.

7.2 Temestrial values

7.2.1 Lizard habitat management and translocation

The identification of native lizards on the site triggers requiremeants under the Wildlife Act, as outlined in

tie full report (App. V). &llof Mew Zealand's native lizards are "sbsolutely proftected” under the Wildlifz
Act 1853, section 63 (1} (c). and lizard habitats are protected by the Resource Management Act (1881}

From a management perspective, and where possible, lizard habitat should be retained and protected,
but if that is not possible. lizards should be translocated fo suitable habitats. Lizard salvage and
relocation work typically requires (1) Wildlife Act authorisation (WaA) permit from the Department of
Comnservafion (DOC), and & comesponding site-specific lizard management plan (LMFP). Given the
recent lengthy timeframes for permit processing by DOC, we recommend that this process be initisted
a5 S00n as possible.
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7.2.2 Bird life

While a large wariety of birds were identified from the survey ares. most species were infroduced {12
species out of 21) birds, and ntreduced birds were much more sbundant than native birds. Howewer,
it is expected that increasing riparian plantings may enhance habitat for birds, including native species.
There are options for managing vegetation around waterbodies and waterways which could enhancs
hahitat for native species. and reduce the heawvy dominance of exolic species over native birds. The are
briefly discussed below.

7.3 Consideration of the Draft Qutline Development Plan (App. 1)

The latest QOF {Cutline Developrnent Plan, dated Movember 2023} is provided in App. |. This ODP
indicates 3 stormwater management areas two adjacent to Frahams Creek. This ODP indicates that a
proposed reserve (to the north-easi) is placed just to the east of the old outbuildings where most of the
lizards were located. It may be possible to construct lizard refugia in this reserve, and translocate lizards
info them, prior to the destruction of the old utility building=s and former lizard habitat. Equally, the lizard
population to the west could be translocated to ‘rough-grass' refugia in the stormwater habitat proposed
for that location. Lizards were also located in drains to the north and south, and these lizards could be
accommaodated in the nearest constructed habitat.

The scope of the ODF does not include detsiled physical habitat restoration in the two waterways.
Howeawver, both fish species fend fo be habitat generalists, and may be found in a range of habitat types
throughout Canterbury. There may be scope to increase water depth in some locations to provide
hahitat for larger eels. To reiterate = point made earlier, waterway restoration is unlikely to increass fish
species biodiversity at this location, but it may be possible to re-establish historic isolated populations
of non-migratory rare fish of special interest like the Canterbury mudfish, also within the stormwater
ranagenment areas.

The habitat quality and ecology wss markedly better in Frahams Creek compared to the Unnamed
Siream to the north. However, ecologicel heslth was rather indifferent, and both waterways would
ecclogically benefit from wvegetated riparian strips with & minimurm width of 10 m. Vegetated riparian
widths of that dimension are reguired to provide eccological benefit, as opposed to narrower strips which
can only provide some shading, nutriznt and contaminant uptake, and banks sirengthening.

7.4 Proposed impacts and mitigation technigues

7.4.1 Aquatic ecology

Provided the waterways are retsined and development sethacks are respected, the development is
likely do hawve less than minor detrimental impact on aquatic ecology values in the development area.

Treated stormwater will b2 directed info one of the two surveyed waterways, following retention in one
of three purpose-built stormewsater trestment basins (App. 1). The introduction of open water bodies will
facilitate an increased abundance of Paradise shelduck and, if there is some water depth, the native
scaup [Apthys novaeseslandiae) which are becoming more commaon in urbanisad areas. Scaup appear
to acclimatize well fo the presence of humans (Robertson 1884). Dominance by introduced mallard
ducks in the retention basins may be discouraged by avoiding the creation of mown grassed loafing
area directly beside the water margins, and having a marginal water depth of more than dabbling depth.
Discouraging people from feeding mallard ducks will also help in preventing weterbird dominancs by
the introduced mallard duck over native ducks (e.g. Goey duck, Anss superciiozs supercilioza).
Instead. design should focus on forming a riparian planting of native rushes, which is preferred by native
waterbirds, for nesting and rearing. This applies to scaup, and the native grey duck.
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The discharge of stormwsater info a8 waterway can impact on the twrbidity and weter velocity of the
receiving waterbodies during rainfall events, depending on the design of retention basins. Howewer.
evidence of recent high flows in both waterways, such as woody debris and drned s=diment on riparian
plants, was cbserved during the ecological sureey. This indicates the waterways are slready susceptible
to increases in turbidity and elevated flows during rainfall events. Due to storm volume attenuation of
the proposed retention basins, and the small proportion of impervicus catchment area, we consider
that. with good design. there is every possibility that the stormvwater discharge into the wateraways is
unlikely to cause a detrimental change fo the existing hydrology.

Im addition, habitat quality in both waterways is likely to improve because of the attendant riparian
naturalisation proposed for the development. It is recormmended that the hydraulics for both waterways
be retained, and tha riparian zones re-graded and planted with native riparian species such that their
canopies closely overhang the water. Suitable plants species would include native tussocks (esp. Carex
zp). and native grasses (Juncws spp. ) near (within 20 cm of) the wetted margin during baseflow
condifions, as indicated in the ECan planting guidelines (Environment Canterbury 2011). The canocpy
overhang provides refuge for invertebrates and fish, but the stream life slso bensfits from temastrial
inveriebrate falling off bankside vegetation and frees. Overhanging fish cover is important for protection
from terrestrizl predators such as birds.

Shade is important in moderating water temperature and reducing macrophyte growth in the watensay
by reducing photosynthetic biomass production (Quinn ef sl 1987). The riparian zone should extend
for & minimum of 10 m from the wetted marngin at base flow, to provide a buffer strip for the filtering of
stormwater runcff before it enters the waterway. The buffer strip should be planted with a moderate-
high density of native flora. Any pedestrian pathways in the buffer strip should be perdous, with
compacted gravelgrt or grass surfaces. Mon-porous surfaces such as concrete or asphalt result in
miore stormwater nunoff, potenfially overloading the filiration efficsency of the buffer strip during rainfall
events.

T.4.2 Terrestrial ecology

Terresirial ecology in the proposed development area was initially limited to plants and birds during the
Sprimg. This was later followed by an assessment of lizard habitat in summer (January 2024).

While a full vegetation sureey was not executed, no native or threatened plants were recorded in the
surveyed area during ecological surveys. Impacts of the proposal on flora are thersfore restricted {o the
removal of mature exotic trees and shrubs. such as willow and poplar, and the loss of pasture grass.
The removal of mature exofic frees and open pasture will decrease open grassland bird habitat in the
proposed development area. Howswer, this will be mitigated throwgh the addition of native wvegetation.
especially along the riparian corridors of the Unnamed Siream and Erghams Cresk. The fruits of native
flora species such as karamu (Coprosms robusta), pohushue | Mushlenbechis sustraliz), and five finger
[Peeudopanax arboreus) are consumed by the native bellbird and wazeye. along with exotic birds such
as the blackbird and song thrush (Williams & Karl 1828). NZ bellbirds also forage on harakeks
[Phormiun fenax) and kowhai {Sophors sp.) (Lukies 2020). The addition of thess plants, whan mature,
will improve habitat and diet for native bird species in the vicinity when compared to exsting vegetation.

Indigenous lizard species are known to often occupy habitats of octhenwise low ecological valus {ie.,
exctic weedy, vegetation margins). this, combined with their shy and cryptic nature results in thess
species being easily overlooked. Herpetologicsl surveys carried out at this property have identified
several areas within the project footprint where indiganous lizards are presant, if construction ocours in
these areas, lizards will likely be displaced and possibly injured/killed. It iz therefore recommendad that
where appropriate lizard habitat should be refsined, protected. and enhanced fo provide sdditional
resources and refuge to support the locally occurring population.

Being strongly heliothermic {i.e. warmed by the sun) lizards require warm dry areas with lots of places
to bask, as well 2= habitst complexity which provides safe refuge from predation. The construction,
protection, and enhancement of lizard habitat will help to provide additional resources and refuge to
support the locally cocurring population.
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The following are some key principles to consider when enhancing/creating habitst for Canterbury grass
and McCann's skink species.

# Habitst foundsation: Showld be made up of grassland species (i.e., silver tussock; Pos giig).
which will provide a large unshaded area of habitat.

# |ncrease habitat complesdty: Incorporate scattered ground cover plants such as native vines
and prostrate shrubs (iie., Prosirate kowhai; Sophora prosirafa) to creaste 8 more complex
variable habitat and provide refuge and food sowrces.

# Include clusters of native plants: The addition of native shrubs such a= Coprosma sp, porcupine
shrub, and other site-appropriate plants (=.g., matagowri, kanuka, manuka, flaxharakske) will
improwve the ecosystem. It will also provide complexaty, diversity, and additional food resources
by producing fruits and atiracting a wariety of imvertebrates. It is important to plant shrubs in
clusters to limit shading.

# Provide 'non-plant’ habitst complexity: |p_grder for lizerds to regulate their body temperaturs
and stimulate their metabolism, they require safe warm dry areas to bask. This can be achisved
by incorporating materials such as stone piles {e.g., greywacke'sggregate washed round river
stones), large wood logs, layered slabs of rock or wood, aggregations of boulders etc. All of
which are suitable materials for skinks, and provide both safe areas in which lizards can find
refuge, and warm areas for sun basking.

7.4.3 Ecological corridors as mitigation

Wide buffer strips, mentioned in squatic ecology mitigation technigues above, are imporfant as
ecological corridors for dispersal of adult macroinvertebrate stages and native birds {Christchurch City
Cowncil 2003). Unfortunately, no recrestional or wildlife reserves are present along the riparian comdors
upstream or downstream of the propossd development area. However, based on satellite imagery &
significant percentage of the downstream catchment has wide riparian buffers, fenced fo exclude stock.
with mature wvegetation on both banks. The continuation of these buffer sirips, with the addition of denss
and diverse native wegetation, will facilitate the sffective dispersal of macroinvertebrates and native
birds within the area.

Macroinvertebrates identified in the proposed development area that could utilise native vegetation in
the ripanan zone for dispersal are winged-adult stages of mayfly, paddisfliss and true flies. The adulis
will emerge from the stream and use the riparan vegeiation as a place for resting, feeding and hiding
before finding a mate or dispersing. Some insect adults will lay eggs on overhanging riparian vegetstion,
=0 that young larvae can drop into the stream for the squatic life stages.

Mative bird species such as the bellbird, silvereye, fapiail and grey warbler, sl identified in the proposed
development area, will slso utilise native nparan vegetation for habitat, feeding and dispersal. Whils
fragrmented forest habitst facilitates a lower bird species biodiversity than large continuous forest habitat
[Sam et af. 2014}, & continuous planted rparizan margin will provide both habitat and dispersal route for
the species listed above bebeeen the plains fo the east and foothills to the west

The planting plans should be devised in conjunction with ecologists fo enhance aquatic values in
watenways, reserves, and green areas.
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8 Recommendations

AEL recommends the following factors be considered in the dasign process for the proposed residential
development, that:

»  Maturalisation of waterways in the development area, including:
o Re-grading of banks to 5 geotextile-stabilisad slope. to ensure bank stability.
o Mative planting in riparan zones, ncluding Carex sp. and Juncus sp. near the wetted
margin at baseflow and larger shrub and free species up the bank.
o The retention of current hrydraulic habitats, including rffle, run and pocl areas.

*  Minimum buffer stnip widths of 10 m on 2ach side of both waternays, measured from the weited
miargin during baseflow conditions.
o Buffer strips should be densely planted with native flora. This helps fo support bird and
insect bicdiversity.
o Any peadesirian psthways in buffer stip should be pervious {i.e., gravel or grass
surface).

# The planted riparian zones along each waierway should be as continuous as possible fo
migxamise bird and invertebrate dispersal. Riparan planing plans should be devised in
partnership with aqusatic ecologists and landscape architects.

# |f lizard translocation is deemed necessary by a herpetologist lizard habitat enhancement
areas should be crested using the key principles outined in section 17.4.2 of this report.

* When further detail is aveilable on the ODF, there is further opporiunity to consider ways of
enhancing the ecology.
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Ecology of the proposed development at 25 Ashley Gorge Road:
Payne, Barltrop, McClure & Taylor

11 Appendix |. Draft Outline Development Plan (Nov 2023
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Figure i. Looking south-west across the proposed development srea from drone,
15/08/2023.Unnamed Stream in foreground, and Frahams Creek in background (arrowed).
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Figure ii. Looking north-east across the proposed development ares from drone, 15/08/2023.
Frahams Creek in foreground.

Figure iii. Looking downstream slong Frahams Creek, 15/08/2023.
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Figure iv. Looking upstream at Site 1 (Unnamed Figure v. Looking upstream st Site 2, Unnamed
Stream), highly disturbed at the time of ecological Stream. Macrophytic vegetation in margins. no
survey. Photo taken 28/08/2023. riparian planting. Photo taken 26/09/2023.

Figure vi. Looking downstream at Site 3 igure vii. Looking upstrea at Site 4, Frahams
Frahams Creek. Deeply incised, firm clay Creek. Clay substrate, fiffle snd pool habitats.
substrate. Photo taken 28/09/2023. Photo taken 28/09/2023.

Figure viii. Looking downstream s Site 5 Figure ix. Shortfin eel caught at Site 3, Frahams
(Frahams Ck). Long riffle habitat with cobble Creek, 26/08/2023.
substrate. Photo tsken 28/09/2023.

a2 Aquatic |
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ETEHE i. Invertabrate Results from Unnamed Stream (Site 2} using sofi--bottom sampling protonols

Mo. MCl-sb QMCI-sb
CRUSTACEA
Copepoda 3 2.4 T.2
Disiracoda g 2.4 14.4
INSECTA
Odonata Xanthocnemis 1 12 1.2
Ausfrolesfes 1 0.7 0.7
Diptera
Chironomidae
Orthocladiinae g 32 18.2
Tanypodinas 1 5.5 8.5
Chironominae Tanyfar=us 1 3 3
Culicidas 1 1.2 1.2
Dixida=s Faradixa 1 &5 2.5
Simuliidas Ausfrosimuliun 15 3.8 58.5
Sgiomyzidas 1 3 3
Trichoptera
Leptoceridas Hud=zonema amabile 2 6.5 13
Triplacfidas i 5.7 28.5
Hydroptilidaes Cixyrethirs 14 12 18.8
Hemiptera
Corixidas Sigara 1 2.4 2.4
Weliidas Microwelia macgregor 3 4.8 13.8
ARACHMID Acan 1 5.2 5.2
MOLLUSCA
Gastropoda
Hydrobiidae Polfamopyrgusz anbipodarum 38 21 7.5
Fhysida= Phy=a scufa g 0.1 0.5
Eivalvia
Sphaeridas Sphaenum novaazelandias 1 2.8 2.9
Mo. Scoring taxa 20
TOTAL Mao. of
animals 108
Total indice score Ge.7
HEPT 18.4
MCI 66.7
QMCI 2.7
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No. MCIl-hk. QMCI-hk.
MNEMATCODA 3 3
AMMELIDA
Qligochaets 18 1 19
CRUSTACEA
Osfracoda 2 ) 5]
INSECTA
Diiptera
Orthocladiinae 2 2 4
Tanypodinas 1 L] 5
Simublidae Ausgfrosimulium a7 3 1
Ephemeroptera
Laptophlebiidas Delesfidium 24 g 352
Trichopters
Leptoceridas Hudesonema amakile 1 g g
Hydrahiosiz
Hydrobiosidae parumbrpennis 0
Hydrokioziz clavigersa 2 L] 10
Peilochorems 2 & 8
Hydroptilidae Cixpethirs 1 2 2
MOLLUSCA
Gastropoda
Pofamaopyrgus
Hydrobiidae antipodarun 10 4 40
Mo, Scoring taxa 12
TOTAL Mo. of animals 111
Total indice score a0
SHEPT 45.0
MCI 833
QMCI 4.9

Table ii. Invertebrate Results from Frahams Creek (Site §) using hard-botiomed sampling protocals
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219 January 2024
Aquatic Ecology Limited

Dear Mark,

LIZARD SURVEY OF 25 Ashley Gorge Road, Oxford, Canterbury.

This letter summarises the results of a lizard survey conducted at 25 Ashley Gorge Road, it conclude:
that a site-specific lizard management plan and assoclated Wildlife Act Authority permit will be
required for this application.

Several methods have been used to assess the habitat within the proposed project footprint (Figure
1) in terms of its values for native herpetofauna. These have included an initial desktop survey, an
onsite visual assessment (site walkover), and a follow up lizard survey.

Figure 1. Map identifying the boundary lines for 25 Ashley Garge Rood, where ¢ lizard assessment and survey has taken
place.
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15 Appendix V (cotd.). Lizard Report by Chris McClure (herpetologist)

Lizard survey

On the 6™ of January 2024, a lizard survey was undertaken by Herpetologist Christine McClure. The
purpose of this survey was to determine the presence of indigenous lizards within areas of potential
lizard habitat identified at this site. Specific methodologies are described below.

Tracking Tunnel

Tracking tunnels {Black trakka standard tunnels SO0mm (L) x 100mm (H) x 100mm (W), fitted with
pre-inked cards, Gotcha Traps Ltd) were deployed in areas identified as potential lizard habitat within
25 Ashley Gorge Road (Figure 2). All tunnels were baited with raspberry jam and a 1cm? piece of
unned pear, tunnels remained on site for a total of eight days.

Figure 2. Map showng the locaton where 30 tracking tunnels (red markars| and 20 arthaal cover objects (blue markers)
were installed at 25 Ashley Gorge Road. Yellow stars, identify the position where evidence of skinks where located

Tracking tunnels are more commonly used for indexing rodent and mustelid abundance at sites
(Gillies & Williams 2013)°, however recent studies have shown that tracking tunnels are
approxamatefy twice as likely to detect skinks compared to the traditionally used pitfali trap (Lettink
et of. 2022)°. As this is 3 passive sampling technique, this monitoring method only allows for the
confirmation of the presence, but not absence, of herpetofauna as it relies on the target species 1o
willing encounter and enter the tunnel,

* Gillies C, Willisms D. 2013. DOC tracking tunnel guide v2.5.2° Using tracking tunnels to monitor rodents and mustelids.
Hamilton. Department of Conzenvation. 14p

? Letrink M, Young J, Monks J. 2022 Comparison of footprint tracking and pitfail trapping for detecting skinks. New Zealand
sournal of Ecology 46(2): 8478
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15 Appendix V (cotd.). Lizard Report by Chris McClure (herpetologist)

Atifical C : '
Amifcial cover objects (ACO's; Onduline™, 2 bitumen roofing product, cut to ¢. 40 x 40 cm) were

deliberately placed throughout the project area in locations which had been identified as sultable
lizard habitat (Figure 2).

ACO’s are one of several tools used to monitoring herpetofauna, the main advantages of artificial
retrests compared with other sampling methods (.g., pitfall trapping, systematic searches) are that
they are easy 10 use, relatively inexpensive, insensitive 1o observer bias, and cause littie or no habitat
disturbance, They also provide offer shelter, protection from predators and/or thermoregulatory
advantages (Lettink 2007)°

Results and Recommendations

This survey has confirmed that least one species of native New Zealand lizard resides within the

project footprnt at 25 Ashiey Gorge Road project area. Lizards were identified through the presence
of skink footprints and faeces on tracking tunnel cards and ACO's.

After reviewing local historical lizard records in the Department of Conservations Bioweb
Herpetofauna Database (within 3 Skm radius of the property), it has been assumed that the species
present will most likely be, Canterbury grass skink (Oligosoma aoff. pofychroma, Clade 4) and/or
McCann's Skink (Oligosema macconni). Thesa species have a conservanon status of ‘At Risk —
Declining” and ‘Not Threatened’ respectively under the New Zealand Threat Classification System
(Hirchmough et al. 2021)*. Both the Canterbury grass and McCann’s skink occupy 3 wide range of
habitats including but not limited to limoral 2ones, wetlands, dry grassiand, shrubland, subalpine
tussock land. Both these species are highly variable in colour and patterning, and it can be difficult
to distinguish between the two species without capturing the animal.

Due 10 the overcast conditions experienced during this survey (cloud cover 6; average daily temp
21°C and light winds), no lizards were observed using the ACO’s (lizards use the thermal properties of
the black bitumen on warmer days). Lizard scat (faeces) was noted as present on top of three ACOs
(AD4, 14, and 16) and it is highly likely that lizards were using others positioned around the property.

Skink footprints were observed on ten of the thirty tracking tunnel cards deployed (Figure 3), with
the highest density being recorded within and around the disused dairy shed and outbuildings. As
zards were detected at this site through the presence of footprints on tracking cards (see appendix
1 for full results), it is not possible to accurately determing the population size from this lzard survey,
this would reguire a regime of trapping (each trap instalied at 2m spacing) in order to estimate the
population densimes of native skinks present within dense exotic grassiand and shrub areas (Lettink
et al, 2011) coupled with a mark-recapture analysis, Therefore, it has been estimated that the total
lzard population size present within 25 Ashley Gorge Road could be between 150 - 200 individuals.

* Lettink, M. 2007: Adding to nature: can artificial retreats be uzed to monitor and restore lizard

populanons? Unpublished PhD thesis, University of Otago, Dunedin. 150 p

* Mechmough RA., Barr B., Knox C., Lettink M., Monks 1 M., Patterson G.B., Reardon 4T, van Winkel D, Rofe 1, and Miche!
P 2021 Conservation status of New Jealand repties, 2021, New Jealand Threst ClasuBication Series 35, Department of
Consenanon, Wellington. 15 pp

2 Aquatic Ecology
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15 Appendix V (cotd.). Lizard Report by Chris McClure (herpetologist)

The positive identification of an indigenous lizard species at this site triggers requirements outlined
in the Wildiife Act. All New Zealand indigenous iizards are ‘absolutely protected” under the Wildglife
Act 1953, 563 (1) (c)), and lizard habitats are protected by the Resource Management Act (1991).

Ideally lizard habitat should be, where possible, retained and protected to maintain the resident
poputation of native lizards. Where this is not possible, animals will need to be caught and relocated
by 2 suitably qualified herpetologist, to an alternative approved location. Lizard salvage and
rejocanion work typically requires the following: (1) Wildiife Act authorisation (WAA) permit from the
Department of Conservation (DOC)*; and a (2) corresponding site-specific lizard management plan
(LMP).
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Fgure 3 Tracking tunnel card AT23 and AT20 showang the presence of skank footprnt and tad drag.

A LMP is a document written to identify actions required to ensure that lizards and their habitats are
protected when disturbance or modification to land (vegetation clearance, earthworks, construction)
is proposed. The aim of this document to demonstrate to DOC that when implemented the agreed
actions will help to ensure 3 ‘no net loss’ of lizard values, A no-net loss outcome is consistent with
Erwironment Canterbury Policy 9.3.1.3, and consistent with DOC advice relating to habitats of lizard
species absolutely protected under the Wildlife Act (1953).

Yours sincerely

Christine McClure
Ecologist/Herpetologist

© Department of Conservation 2019. Key principles for kzard saivage and transfer in New Zesland. Lizaed Technical Advizory
Group. Department of Conservation, Weillington.
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15 Appendix V (cotd.). Lizard Report by Chris McClure (herpetologist)

Appendix 1: Tracking tunnel and ACO results. Overcast conditions on the 14 of January 2024 did not provide
optimal conditions for ACO's used at this s®te.

Trap Type GPS Installed Removed Notes (species peints on cards)
Tracking Tunnel | AT1 | 06/01/2024 | 14/01/2024
Tracking Tunnel | AT2 | 06/01/2024 |1 4
Tracking Tunnel AT3 | 06/01/2024 | 14/01/2024
Tracking Tunnel
Tracking Tunne!

A0

ACO

ALO

A0

ACO

Irvertebrates
| Invertebeates
Invertebrates
AT4 | 06/01/2024 | 14/01/2024 | Invertebrates,
ATS | 06/01/2024 | 14/01/2024 | inwertebeates
Nothing
Nothing
| Nothing
Skank faeces
Nothing

AO1 | 06/01/2024 | 18/01/2024
AOQ2 | 05/01/2024 | 14/01/2024
A03_| 06/01/2024_| 14/01/3024 |
AO4 | 06/01/2024 | 14/01/2024

A0S | 06/01/2024 | 14/01/2024 :
Tracking Tunnel | AT6 | 06/01/2024 | 14/01/2024 | Rat, iewertebeates, honk |
Invertebrates
Iervertebrates
invertebeates
Irwvertebrates

Tracking Tunne! AT7 | 06/01/2024 | 14/01/2024
Tracking Tunnel | ATB | 06/01/2024 | 18/01/2024
Tracking Tunnel AT | 06/01/2024 | 14/01/2024
| 06/01/2024 | 14/01/2024 | lewertebrates
Trackng Tunnel | AT11 | 06/01/2024 | 14/01/2024 | Invertebrates, Skink
Tracking Tunnel AT12 | 06/01/2024 | 14/01/2024 | Rat, Skink
Tracking Tunnel AT13 | 06/01/2024 | 14/01/2024 | Inwertebrates, Skink
Tracking Tunnel | AT14 | 06/01/2024 | 14/01/2023 | Invertebrates
Tracking Tunnel | ATI5 | 06/01/2023 | 14/01/2024
Tracking Tunne! AT16 | 06/01/2024 | 14/01/2024 use, lrmerteb
AO6 | 06/01/2024 | 14/01/2024
AQ7 | 06/01/2024 | 14/01/2024
A08_| 06/01/2024_| 14/01/2024
AOS
AQ10

B

06/01/2024 | 14/01/2024
06/01/2024 | 14/01/2024

AO1L | 06/01/2024 | 13/01/2024
AD12_| 06/01/2024 | 14/01/2024
AO13_| 06/01/2024 | 14/01/2024

ACO
A0
)
ACO
AC0
ACO
20 AOIA_| 06/01/2024 | 14/01/2024
)
A0
A0
ACD
ACO
ACO

AO1S | 06/01/2024 | 14/01/2024
AO16 | 06/01/2024 | 14/01/2024
AO17 | 06/01/2024 | 18/01/2024 |
AD18 | 06/01/2024 | 14/01/2024
AD19 | 06/01/2024 | 13/01/2024
AO20 | 06/01/2024 | 14/01/2024 |
Tracking Tunnel | AT17 | 06/01/2024 | 18/01/2024
Tracking Tunnel | AT1E | 06/01/2024 | 14/01/2024

| 14/01/2024
Tracking Tunnel | AT20 | 06/01/2024 | 14/01/2024
Tracking Tunnel | AT21 | 06/01/2024 | 14/01/2024

| 06/01/2024 | 14/01/202

Teacking Tunnel | AT23 | 06/01/2023 | 14/01/2024
Tracking Tunnel | AT24 | 06/01/2024 | 18/01/2024
Tunnel | AT25 | 06/01/2024_| 14/01/2024 | Mouse, Skink, Invertebratez
Tracking Tunnel | AT26 | 06/01/2024 | 14/01/2024 | imvertebrates, Mouse, Skink
Tracking Tunnel | AT27 | 06/01/2024 | 14/01/2024
ing Tunnel | AT28 | 06/01/2024 | 14/01/2024
Tracking Tunnel | AT29 | 06/01/2024 | 14/01/2024
Tracking Tunnel | AT30 | 06/01/2024 | 18/01/2028 | Mouse, Skink
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Appendix B. Lizard ecology survey of 25 Ashley Gorge Road, Oxford, Canterbury.

21" January 2024

mark@ael.org.nz

Delivered vio email

Dear Mark,

LIZARD SURVEY OF 25 Ashley Gorge Road, Oxford, Canterbury.

This letter summarises the results of 2 lizard survey conducted at 25 Ashley Gorge Road, it concludes
that a site-specific lizard management plan and associated Wildlife Act Authority permit _will be

required for this
Several methods have been used to assess the habitat within the proposed project footprint (Figure

1) in terms of its vzlues for native herpetofauna. These have included an initizl desktop survey, an
onsite visual assessment (site walkover), and z follows up lizard survey.

Figure 1. Map identifying the boundary lines for 25 Ashley Gorge Rood, where a Nrard cssessment and survey has token

ploce.
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Lizard survey

On the 6™ of January 2024, a lizard survey was undertaken by Herpetologist Christine McClure. The
purpose of this survey was to determine the presence of indigenous lizards within areas of potential
lizard habitat identified at this site. Specific methodologies are described below.

Tracking

Tracking tunnels (Black trakka standard tunnels 500mm (L) x 100mm (H) x 100mm (W), fitted with
pre-inked cards; Gotcha Traps Ltd) were deployed in areas identified as potential lizard habitat within
25 Ashley Gorge Road (Figure 2). All tunnels were baited with raspberry jam and a 1cm? piece of
tinned pear, tunnels remained on site for a total of eight days.

Figure 2. Map showing the location where 30 tracking tunnels (red markers) and 20 artificial cover objects {blue markers)
were installed at 25 Ashley Gorge Road. Yellow stars, identify the position where evidence of skinks where located.

Tracking tunnels are more commonly used for indexing rodent and mustelid abundance at sites
(Gillies & Williams 2013)°, however recent studies have shown that tracking tunnels are
approximately twice as likely to detect skinks compared to the traditionally used pitfall trap (Lettink
et al. 2022)°. As this is a passive sampling technique, this monitoring method only allows for the
confirmation of the presence, but not absence, of herpetofauna as it relies on the target species to
willing encounter and enter the tunnel.

* Gillies ¢, williams ©. 2013. DOC tracking tunnel guide v2.5.2: Using tracking tunnels to monitor rodents and mustelids.
Hamilton. Department of Conservation. 14p

? Lettink M, Young J, Monks J. 2022. Comparison of footprint tracking and pitfzll trapping for detecting skinks. New Zealand
Journal of Ecology 46(2): 3478
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Artificizl Cover Dhjects

Artificial cover objects (AC0'; Onduline™, a bitumen roofing product, cut to c. 40 x 40 cm) were

deliberstely placed throughout the project arez in locations which had been identified as suitable
lizard habitat {Figura Z).

ACO's are gne of several tools used to monitaring herpetofauna, the main advantages of artificial
retreats compared with other sampling methods (e.g., pitfall trapping, systematic searches) are that
thiey are easy to use, relatively imexpensive, insensitive to obsarver bias, 3nd causs little ar no habitat
disturbance. They also provide offer shelter, protection from predators and/or thermoregulatory
sdvantages (Lettink 2007)°.

Results and Recommendations

This survey has confirmed that least one species of native New Zzaland lizard resides within the

project footprint at 25 Ashley Gorge Road project area. Lizards weere identified through the presence
of =kink footprints and fasces on tracking tunnel cards and ACD's.

After reviewing local historical lizard records in the Department of Conservations BioWsab
Herpetofauna Database (within 2 Skm radius of the property), it has been assumed that the species
present will most likely be, Canterbury grass skink (Jligosoma aff. polychroma, Clade 4) andjor
McCann's Skink [Qligosoma macconni). These species have a conservation status of ‘At Risk —
Declining” and ‘Mot Threstensed’ respactively under the Mew Zealand Threat Clazsification System
[Hitchmough et oi. 2021)°. Both the Canterbury grass and McCann's skink occupy a wide range of
habitats including but not limited to littoral zones, wetlands, dry grassland, shrubland, subalpine
tuszock land. Both thes= species are highly varizable in colour and patterning, and it can be difficult
to distinguish between the two species without capturing the animal.

Due to the overcast conditions experienced during this survey (cloud cover §; average dzily temp
21°C and light winds), no lizards were cbserved using the AC0s (lizards use the thermal properties of
the black bitumen on warmer days). Lizard scat (faeces) was noted as present on top of three ACOs
[AD4, 14 and 18] and it iz highly likely that lizards were using others positionad around the property.

Zkink footprints were observed on ten of the thirty tracking tunnel cards deployed (Figure 3}, with
the highest density being recorded within and around the disuzed dairy shed and outbuildings. As
lizards were detected at this site through the presence of footprints on tracking cards (see appendix
1 for full results), it is not possible to accurately determine the population size from this lizard survey;
this would require a regime of trapping (each trap instzlled at 2m spacing) in order to estimata the

population densities of native skinks present within dense exotic grassland and shrub areas (Lettink
et al. 2011} coupled with 2 mark-recapture analysiz. Therefore, it has been estimated that the total

lizard population size prezent within 25 Azhley Gorge Rosd could be between 150 - 200 individuals.

1 Lettink, M. 2007: Adding to nature: can artificial retreats be used to monitor and restors lizard
populations? Unpublished PhD thesis, University of Otago, Dunedin. 150 p
4 Hitchmough BLA., Barr B, Enox C., Lettink b, Monks LM, Patterson GUB., Reardon 1T, van Winkel D, Rolfe |, and Bichel

P 2021 Conservation status of Mew Zealand reptiles, 2021, Haw Zaaland Threat Classification 5aries 35, Department of
Conservation, Wellington. 15 pp
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The positive identification of an indigencus lizard species at this site triggers reguirements outlined
in the Wildlife Act. All New Zealand indigenous lizards are ‘sbzolutely protected”’ under the Wildlife
At 1953 =53 (1] (<)), and lizard habitats are protected by the Rezource Management Act (1991).

Ideally lizard habitst should be, where possible, retained and protected to maintzin the resident
population of native lizards. Where this iz not possible, animals will need to be caught and relocated
by & suitably gqualified herpetologist, to an alternative approved location. Lizard salvage and
relocation work typically requires the following: (1] Wildlife Act authorisation (WAA) permit from the

Department of Conservation (DOC): and a (2) corresponding site-specific lizard management plan
[LMP).
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Figiure 3. Tracking tunnel card AT23 and AT2D showing the presence of skink foatprint and tail drag

A LMF i=s a document written to identify sctions reguired to ensure that lizards and their habitats are
protected when disturbance or modification to land (vegetation clearance, earthworks, construction)
is proposed. The zim of this documant to demonstrate to DOC that when implemented the agresd
sctions will help to ensure 3 ‘'no net loss’ of lizard values. A no-nst loss outcome is consistent with
Envirgnment Canterbury Policy 9.2.1.3, and consistent with DOC advice relating to habitats of lizard
species sbzolutely protected under the Wildlife Act [1953).

Yours sincerely

Christine McClurs
Ecologist/Herpetologist

5 Department of Conservation 2009: Key principles for lizand salvage and trarsfer in Mew Zeatand. Lizard Technical Advisory
Group. Department af Canservation, Wellington.
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