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1 INTRODUCTION

Bioresearches were engaged by WM New Zealand (WMNZ) to undertake an Ecological Values Assessment
within the terrestrial and freshwater habitats at Redvale Landfill located in the suburb of Dairy Flat, Tamaki
Makaurau / Auckland, hereby referred to as ‘the Site’ (Figure 1). This assessment provides information relating
to existing baseline values, to provide guidance and information for a proposed landfill expansion on the Site
and continued operation to authorise landfilling beyond 2028.

The current land use consent for Redvale Landfill stipulates that the landfill must cease accepting waste by 31
December 2028 and the regional consents for discharges associated with the landfilling activity also expire on
this date. Due to a delay in the authorisation and establishment of the replacement Auckland Regional Landfill
(ARL) a transition plan is required. To address this potential gap in critical landfill infrastructure for residual
waste disposal in the Auckland region, WMNZ is proposing to extend the operation of Redvale to the end of
2036 and develop 4.56 Mm? of additional airspace at the existing facility. This includes 3.13 Mm? in additional
Class 1 Landfill expansion on top of the existing Class 1 refuse placement area and 1.43 Mm? of Class 2 Landfill
extension. The proposed works include the following:

e Class 1 landfill expansion: placement of waste within the existing landfill footprint, involving the removal of
final cover and steepening of the final cap slope to accommodate additional waste.

e C(Class 2 footprint extension: extension of the landfill to the southwest to accommodate disposal of waste
meeting Class 2 landfill waste acceptance criteria (WAC).

e Relocation of ancillary activities: the relocation of ancillary activities to allow for the placement of waste.

s Sediment retention ponds: The removal and filling of Sediment Retention Pond 6 and the Office Pond while
enlarging Pond 1 to capture and treat the stormwater from these catchments.

For a comprehensive understanding of the proposal's ecological context and effects, this assessment should be
read in conjunction with the Ecological Impact Assessment (EclA) prepared for this project (Bioresearches,
2026).
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Figure 1. An overview of the WMNZ property and existing site features
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2 METHODS

2.1 On-Site Assessments

The site was surveyed on several occasions between the months of November 2024 and July 2025, to assess
terrestrial and freshwater habitats and native fauna presence within the Site. These on-site assessments were
undertaken over the three time periods, detailed below, to maximise the detection of flora and fauna and pro-
vide an understanding of potential habitat use for different species at different life stages (e.g. flowering plants,
aquatic birds, breeding seasons). Round 3 surveys specifically targeted dabchicks on the ponds outside of the
breeding season to understand the temporal presence and absence on site within the early breeding season.
This information is used to assess the impacts of the proposed works and inform future management recom-
mendations for any proposed works within the ponds. The field assessments were undertaken over three
rounds as follows:

Round 1: late spring/early summer (November/December) 2024;
Round 2: late summer/early autumn (February/March) 2025; and

Round 3: Pre-breeding season survey for dabchick; June 11t and July 7" 2025.

2.1.1 Vegetation

The vegetation within the site was assessed using a walk-through methodology. An experienced botanist sur-
veyed the site during Round 1 and Round 2, noting species present and any ecosystem values. Particular search
effort was spent looking for any Threatened or At-Risk (TAR) plant species (classified either at the regional or
national level, as per the Conservation Status of Vascular Plant Species in Tamaki Makaurau / Auckland, Auck-
land Council, Technical Report 2025/26, (Simpkins et al, 2025)).

Within the Site, the vegetation has been classified into four types: ‘planted native vegetation’, ‘mixed native
and exotic vegetation’, ‘exotic vegetation’ and ‘exotic grassland’. The sites vegetation is discussed further in
Section 3.1. Examples of these habitats are provided in Appendix A, Photo 26.

2.1.2 Fauna

2.1.2.1 Avifauna

Desktop Assessment

A desktop assessment was undertaken for avifauna, which collated records of species from eBird and iNaturalist
(accessed December 2024) within a 10km range from the Site, and assessed their potential to breed, and/or
occur on Site based on habitat preferences, and suitable habitat available on Site. Records from iNaturalist were
filtered to only include those ‘verified’ or of ‘research grade’ to increase the confidence in observations. This
desktop assessment was then used to design the survey methodology targeting species that may be present on
site, as described in the following ‘On-Site Assessment’ section. The results of this desktop assessment are dis-
cussed in section 3.2.1. Marine specific species were omitted from the desktop analysis due to the lack of ma-
rine habitat available on-site.

On-Site Assessment

Job Number: 67602 8 Date of Issue: 20 April 2026
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Multiple survey methods were employed to increase the likelihood of detecting cryptic species (i.e., camou-
flaged, inconspicuous, nocturnal or crepuscular species that can be difficult to detect) potentially present within
the survey site (as identified through the desktop analysis), and to target avifauna within different habitats (i.e.
wetland, freshwater ponds, indigenous forest, exotic grassland). The below survey methods were used on-site
during Round 1 and Round 2 and described in further detail below:

e Five-minute bird counts (5MBC);
e Playback lures;
e Freshwater pond observations; and

e Acoustic Recorders.

2.1.2.1.1 Five Minute Bird Counts

5MBCs were undertaken at 10 randomly selected stations within vegetated areas on site as shown in Figure 2,
with at least 200m spacing between each station to maintain independence. These stations were distributed
using the QGIS random point function, and set to 200m distance between stations. Surveys followed the stand-
ardized 5MBC survey method (Hartley & Greene, 2012) and all birds seen and/ or heard in a c. 100 m radius
were recorded in the counts. The results of these surveys are provided in Section 3.2.1.

Bioresearches *
A Babbage Company
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Figure 2. Locations of 5MBC surveys on Site
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2.1.2.1.2 Playback lures

Playback lure surveys were conducted at six freshwater habitats (Figure 3) targeting four threatened species
that were considered as potentially present within suitable habitat on Site following the desktop assessment.
These species were spotless crake (Zapornia tabuensis), fernbird (Poodytes punctatus), banded rail (Gallirallus
philippensis), and Australasian bittern (Botaurus poiciloptilus). Recordings were sourced from Birds of the World
— Merlin (2022) and were played twice, for up to 30 seconds, using a portable Bluetooth speaker (UE Boom) at
75% volume. Following playback, return calls were listened to for one minute. The process was repeated twice
at each location and any species heard or observed were recorded.

Bioresearches *i»*
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Figure 3. Avifauna Acoustic Playback Survey Locations on Site

2.1.2.1.3 Pond Observations

Freshwater avifauna were surveyed at nine locations on-site (Figure 4) using binoculars for 10 minutes on days
with no precipitation. All freshwater birds heard or seen were recorded. Locations were determined in the field
as those with the best vantage point, with minimal obscurities or disturbance prior to surveying avifauna.

The value of constructed ponds was assessed as potential habitat to New Zealand dabchick, following the ob-
servation of this species on some ponds. While none of the ponds are natural features, their potential to support
dabchick habitat, either as a breeding habitat or other foraging or roosting area was assigned a value based on
presence of features that support dabchick habitat, including presence of terrestrial edge and aquatic vegeta-
tion, and whether dabchicks were using this habitat during site survey. A value of High, Moderate or Low was
assigned.
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Figure 4. Avifauna Pond Observation Locations on Site

2.1.2.1.4 Acoustic Recorders

Acoustic recorders (AR4, ARs) were placed in three potentially suitable habitats targeting Australasian Bittern
on Site (Figure 5) (Photo 1). The ARs recorded between twenty-one and twenty-three days from 11*" January to
2" February 2025, and eight days from the 5 to 12" March 2025, following standardized protocols for detect-
ing Australasian Bittern (O’Donnell & Williams, 2015). The ARs were set to record from 0.5 hours before sunset
for a period of four hours, and 1.5 hours before sunrise for a period of four hours. The data was analysed using
AviaNZ software, and species identified within the recordings were noted.

An AR is comprised of two ultrasound sensors and microphones (50 m range), a sound-activated recording de-
vice, a timer to turn the system on and off each day, and a rain-noise detector that turns the system off in the
event of heavy, persistent rainfall. Acoustic monitoring is an effective technique used to determine species
composition, reducing diel and spatial restrictions of species, increasing the probability of detecting calls from
cryptic species. ARs record and store data passively and remotely and have the capacity to record low frequency
calls recommended for Australasian bittern.
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Photo 1. Acoustic recorder placement examples in two of the three locations on site.
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2.1.2.2 Herpetofauna
2.1.2.2.1 Artificial Cover Objects

Artificial Cover Object (ACO) surveys were undertaken in accordance with the Department of Conservation's
best practice (Lettink 2012). ACOs are suitable for surveying skinks and geckos that use ground-based habitats,
particularly vegetated edges with sunlight exposure, as they can retain heat and enable lizards that use them
to maintain elevated body temperatures relative to their surrounding habitats during use (Batson et al. 2015).

One hundred and sixteen (116) Onduline ACOs were installed throughout the project site (Figure 6) in November
2024, targeting edges with dense clusters of vegetation, logs, fallen trees and organic debris dams where po-
tential lizard encounters were considered most likely. ACOs were left to settle in the environment for at least
four weeks before they were checked for lizard presence and/ or their signs (e.g., skin, scat). Each ACO was
checked four times each during two survey periods, on non-consecutive days during Round 1 and again in Round
2. As optimal conditions vary between species, ACO checks were performed under a variety of conditions and
temporal periods; however, ACOs were not checked during periods of temperature extremes (<5°C and >25°C,
heavy precipitation) as ACO detection efficacy and lizard activity is reduced within these conditions.

ACOs used by Bioresearches are 400 mm x 475 mm corrugated Onduline© sheets (distributed by GBS Group
Ltd). Onduline®© is an organic, bitumen-saturated material used in reptile surveys throughout New Zealand, due
to its light weight and suitable thermal properties (Lettink & Cree 2007).
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Figure 6. ACO survey extent and distribution across the Site.
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2.1.2.2.2 Nocturnal Searches

Two nocturnal visual encounter searches (VES) were undertaken on the 20" and 24" March 2025, targeting
areas with suitable gecko habitat i.e. tree canopy within indigenous forest and forest scrub. Focused headlamps
(Fenix ™ HP 11) aided by 8 x 42 Nikon Monarch binoculars were used to search for geckos on the ground, on
tree branches and in foliage. Searches involved walking slowly along the track edges where a greater profile of
the forest edge was more visible. Particular attention was placed on scanning native trees and epiphytes, where
gecko encounters were considered most likely. A total of 9.7 nocturnal VES person-search hours were con-
ducted along predominantly track edge vegetation (Figure 7). Nocturnal VES were performed on nights where
the ambient temperature was >12°C to target geckos during periods of activity and improve survey detectabil-

ity.

Where any lizards were encountered, an encounter rate was calculated as n / (h x s), where:
n = number of geckos encountered

h = number of hours spent searching

s = number of surveyors searching

Bioresearches *
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Figure 7. Nocturnal VES survey locations and extent

2.1.2.3 Long Tailed Bat

Long-tailed bats are classified as "Threatened — Nationally Critical" (O'Donnell et al. 2023), the highest threat
classification possible for wildlife in New Zealand and the category of wildlife most at risk of extinction. They
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currently have an estimated population decline rate of 5-9% per annum, which is thought to be significantly
impacted by habitat loss, predation, and disease (O'Donnell et al. 2023).

Long-tailed bats are considered highly mobile fauna in the National Policy Statement on Indigenous Biodiversity
(Ministry for the Environment, 2023), ensuring bat management is a high priority for councils nationwide. Given
their critical conservation status afforded to them, comprehensive surveys were undertaken to determine their
presence or absence at the site.

Surveys were conducted over three periods to determine the presence of long-tailed bats at the site (Habitat
NZ 2025). Acoustic Bat Monitors (ABMs) were deployed at the site and throughout the surrounding landscape
to ensure a spread of monitoring across the summer season, being:

e November — December 2024
e January - Early February 2025

Late February — March 2025A total of 2,007 survey nights were recorded across the three monitoring rounds,
providing comprehensive coverage of the site and surrounding landscape during the peak activity periods for
long-tailed bats.

2.2 Freshwater Assessments

Freshwater assessments included on-site ecological valuation and classification of aquatic habitats on the site
(focussing primarily on the south-western area), complemented by water quality, sediment quality and biolog-
ical surveys at four (Spring) / five (Autumn) monitoring locations in or near the adjacent Rangitopuni Stream,
four of which are existing WMNZ stream monitoring locations.

2.2.1 On Site Stream Classifications

On site overland flow paths were ground-truthed and classified under the definitions in the Auckland Unitary
Plan — Operative in Part (AUP) as to their permanent, intermittent or ephemeral status (Table 1). In addition,
these watercourses were assessed as to whether they were natural or artificial, in accordance with AUP defini-
tions, using information from both the desktop review and site visit.

Table 1. AUP criteria for permanent, intermittent rivers and streams and ephemeral streams

Criteria | Definition

Permanent Stream

1 The continually flowing reaches of any river or stream

Intermittent or ephemeral stream*

1 Evidence of natural pools

2 Well defined banks and bed

3 Retains surface water present more than 48 hours after a rain event
4 Rooted terrestrial vegetation not established across channel

5 Organic debris from flooding present on floodplain

6 Evidence of substrate sorting, including scour and deposition

*If three or more of the six assessment criteria can be met with confidence, the watercourse is considered intermittent.
If at least three criteria cannot be met, the watercourse is considered ephemeral.

The ecological value of the stream was then assigned based upon factors such as:
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o The intactness of the riparian zone;

. Permanency of flow and complexity of habitat present within the stream;
o Observable water quality parameters; and

o Modifications to the hydrology and catchment of the stream.

2.2.2 Wetlands

Potential wetland areas were assessed following the RMA and the Ministry for the Environment (MfE) Wetland
Delineation Protocols (2022), including vegetation assessments and wetland hydrology to determine whether
the areas meet the definition of a ‘natural inland wetland’ under the NPS-FM.

Under the NPS-FM, a natural inland wetland is defined as not:*

“a wetland (as defined in the [Resource Management] Act) that is not:
(a) in the coastal marine area; or
(b) a deliberately constructed wetland, other than a wetland constructed to offset impacts
on, or to restore, an existing or former natural inland wetland; or
(c) a wetland that has developed in or around a deliberately constructed water body, since
the construction of the water body; or
(d) a geothermal wetland; or
(e) a wetland that:
(i) is within an area of pasture used for grazing; and
(ii) has vegetation cover comprising more than 50% exotic pasture species (as identified
in the National List of Exotic Pasture Species using the Pasture Exclusion Assessment
Methodology (see clause 1.8)); unless
(iii) the wetland is a location of a habitat of a threatened species identified under clause
3.8 of this National Policy Statement, in which case the exclusion in (e) does not ap-

ply.

7

Consequently, the first step in delineating a natural inland wetland is to ensure it meets the definition of a
wetland under the Resource Management Act (RMA), referred to as ‘the Act’ in the above definition.

A wetland is defined by the RMA as:

‘permanently or intermittently wet areas, shallow water, and land water margins that support a nat-
ural ecosystem of plants and animals that are adapted to wet conditions’.

Vegetation was assessed based on the dominance and prevalence of:

I NPS-FM, subpart 3, cl 3.21.
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e Obligate wetland vegetation (OBL) — almost always a hydrophyte, rarely in uplands;

e Facultative wetland (FACW) — usually a hydrophyte but occasionally found in uplands;

e Facultative (FAC) — commonly occurs as either a hydrophyte or non-hydrophyte;

e Facultative upland (FACU) — occasionally a hydrophyte by usually occurs in uplands; and
e Upland (UPL) — rarely a hydrophyte, almost always in uplands.

Where the dominance and/or prevalence tests showed unclear results, the ‘FAC neutral’ test would be used,
and if necessary, hydric soils and hydrology tests would be undertaken in accordance with the associated pro-
tocols (Fraser et al. (2018) and MfE (2021)). These tests, if undertaken, will be described in the following results
sections.

2.2.3 Water Quality

Spot measurements of basic water quality parameters (temperature, dissolved oxygen and conductivity) were
also taken using a Yellow Springs Instrument (YSI) Professional Series meter in all stream monitoring sites (Fig-
ure 8) and in the ponds, prior to setting nets.

At the Rangitopuni Stream monitoring locations, water samples were analysed for parameters that can indicate
leachate or contamination (Table 2).

Table 2. Water Quality Sample Parameters.

Sampling Parameter

Total Alkalinity
Total Suspended Solids
Chloride
Total Ammoniacal-N
Chemical Oxygen Demand (COD)
Oil and Grease
Heavy metals, total and dissolved:
Arsenic

Cadmium
Chromium
Copper
Lead
Nickel
Zinc
Total Petroleum Hydrocarbons in Water

Water quality results were compared to the Australia and New Zealand Guidelines for Freshwater and Marine
Water Quality (ANZECC Guidelines — ANZG 2018, ANZECC and ARMCANZ 2000); the NPS-FM criteria for protect-
ing aquatic ecosystems, (Ministry for the Environment (MfE) 2020); habitat indicators of stream health from
the National Institute of Water and Atmosphere (NIWA) (Hickey 2001, 2014 and Biggs et al. 2002). The raw
water quality data are presented in Appendix E.

2.2.4 Sediment Quality

Composite sediment samples were collected at Rangitopuni Stream monitoring sites 1, 2, 3 and 4 on 27-28
November 2024, and Rangitopuni Stream monitoring sites 1, 2, 3, 4 and 5 on 25-26 March and 3 April 2025,
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shown in Figure 8. Six sediment cores (80mm x 100mm) were collected from each location(two from true left
bank, two from true right bank, two from centre of tributary) and combined. A representative sub-sample was
taken from this composite sample and sent to Hills Laboratories, Hamilton for analyses of the following heavy
metals:

e Arsenic (As);

e Cadmium (Cd);
e  Chromium (Cr);
e Copper (Cu);

e Lead (Pb);

e Nickel (Ni); and
e Zinc(Zn).

Sediment quality results were compared to the ANZECC Guidelines — ANZG 2018 guidelines (refer Appendix F).
The raw sediment quality data are presented in Appendix E.

2.2.5 Native fish

Fish communities can be good indicators of stream ecosystem health. Freshwater fish were sampled using mar-
mite baited fykes and Gee’s minnow traps, which were deployed overnight at each freshwater survey site in
the Rangitopuni Stream sites and in the on-site artificial ponds (Table 3, Figure 8). Timings for surveys are pro-
vided in Table 4. Traps and nets were set in general accordance with the New Zealand Freshwater Fish Sampling
Protocols (Joy et al, 2013), with two Gee’s minnow traps set near each fyke, and six fyke nets (with internal
exclusion chambers) set over a 150 m reach of the stream, where habitat allowed, and around the edges of the
ponds. All fish captured were identified and counted, and their size estimated before being returned to their
habitats. A Fish Index of Biotic Integrity (IBl) for the Auckland Region was calculated for each survey location
based on fish species present, altitude and distance inland (Joy and Henderson 2004). New Zealand Freshwater
Fish Database (NZFFD, NIWA) forms were completed for each survey location. The raw freshwater fish data are
presented in Appendix D.

2.2.6 Biological Surveys — Rangitopuni Stream

In additional to water quality and sediment quality, biological assessments were undertaken in the Rangitopuni
Stream and Site 4 Tributary in Spring/early Summer 2024 and Autumn 2025. The biological surveys were com-
prised of fish surveys (refer Section 2.2.5 above), habitat characteristics, macroinvertebrates and macrophytes.

2.2.6.1 Habitat Characteristics

In-stream and riparian habitat characteristics were recorded within each survey site, provided for in Table 3 and
shown in Figure 8. Habitat characteristics assessed included estimates of channel width, depth, substrate com-
position, proportion of each habitat type (e.g., run, riffle, pool and cascades) stream bank erosion and riparian
shading.

2.2.6.2 Macroinvertebrates

Macroinvertebrates were sampled from instream habitats (Table 3, Figure 8) to obtain semi-quantitative data
in accordance with the Ministry for the Environment’s current “Protocols for Sampling Macroinvertebrates in
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Wadeable Streams” (Stark et al. 2001). Sampling was undertaken using protocol ‘C2: soft-bottomed, semi-quan-
titative’ as the survey sites were predominantly soft bottomed. The macroinvertebrate sample was preserved
in 70% ethyl alcohol (ethanol), returned to the laboratory and sorted (using protocol ‘P3: full count with sub-
sampling option’ (Stark et al. 2001)). Macroinvertebrates were then identified to the lowest practicable level
and counted to enable biotic indices to be calculated.

Several biotic indices were calculated, namely the number of taxa (i.e., species), the number and percentage of
Ephemeroptera (mayflies); Plecoptera (stoneflies) and Trichoptera (caddisflies) recorded in a sample (%EPT),
the Macroinvertebrate Community Index (MCI) and the Semi-Quantitative Macroinvertebrate Community In-
dex (SQMCI) (Stark & Maxted, 2007a). EPT are three orders of insects that are generally sensitive to organic or
nutrient enrichment but exclude Oxyethira and Paroxyethira as these taxa are not sensitive and can proliferate
in degraded habitats. The MCl and SQMCI are based on the average sensitivity score for individual taxa recorded
within a sample; although the SQMCI is calculated using coded abundances instead of actual scores. The raw
macroinvertebrate data are presented in Appendix 2. For the MCl and SQMCI, respectively, scores of:

e >120and 2 6.0 are indicative of excellent habitat quality;

e 100-119 and 5.0-5.9 are indicative of good habitat quality;

e 80-99and4.0-4.9 are indicative of fair habitat quality; and

e < 80and < 4.0 areindicative of poor habitat quality (Stark & Maxted, 2007b).

The AUP, Chapter E1, provides additional MCl values criteria (AUP Table E1.3.1) for freshwater ecosystem health
associated with various land uses within catchments:

e Native forest 123
e Exoticforest 111
e Ruralareas* 94
e Urbanareas 68

*MCI guideline applicable to the Rangitopuni Stream reaches.

Policy E1.3(2) guides the management of discharges that could potentially impact freshwater systems to main-
tain or improve water quality, flow rates, stream channels, margins, and other freshwater values. This policy
applies when the current condition is either above (for maintenance) or below (for enhancement) the NPS-FM
National Bottom Lines and the relevant MCl guidelines.

2.2.6.3 Macrophytes

Macrophyte coverage was estimated at each freshwater stream survey location (Table 3, Figure 8). The species
present and type of macrophytes (i.e. submerged or emergent) were recorded. At each survey site the percent-
age cover (proportion of the total line width impinged) of algae and/or macrophytes was recorded along twelve
random replicate transects which ran from bank to bank. Transect locations were determined using a random
number table. From the centre of the survey site, six transects were completed in an upstream direction at
random intervals in metres determined by the table, followed by six transects returning in a downstream direc-
tion. At each transect the stream width, and the length of the transect impinged by the plant taxa were recorded
and converted to percentage plant cover. Incidental species present at the survey site but not recorded along
the transects were also noted. The raw macrophyte survey results are present in Appendix B.
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2.2.7 Results Comparison

All results were evaluated against guideline values, where applicable. These water quality guidelines indicate
threshold concentrations of nutrients and toxicants beyond which possible adverse effects occur. Additionally,
results from Spring 2024 samples were compared with those from Autumn 2025 to assess temporal changes.

2.2.8 Site Locations

Locations and descriptions of the sampling sites for water quality and biological monitoring surveys are provided
in Table 3 (Sites 1 —5) and illustrated in Figure 8.

Table 3. Location and NZTM2000 map series grid references for Stream monitoring sites and Pond surveys.

NZTM 2000
Stream/River Location description Northing | Easting

. . Rangitopuni Stream bridge on shared driveway to

Site 1 Rangitopuni Stream 5942212 (1744927
190, 192 & 194B-D Horseshoe Bush Road
Site 2 Rangitopuni Stream Horseshoe Bush Road bridge 5942481 1746615
Site 3 Rangitopuni Stream Landfill Access Road bridge 5940963 [(1746319|
Site 4 Rangitopuni Stream tributary Tributary south of WMNZ Pond 1 5941266 (1746091
Site 5 Rangitopuni Stream Richards Road bridge 5940378 |1746204
Pond 1 WMNZ Series of long linear ponds south-east of the fillarea | 5941307 |1746077
Pond 2 WMNZ Two rounded ponds east of the fill area 5941546 |[1745999|
Pond 3 WMNZ Three ponds in north-east of the fill area 5941928 (1745801
Linear series of pond north and north-west of fill
bond 4 WMNZ P 5941977 (1745063
area

Pond 5 WMNZ Small remote pond south-west of fill area 5941165 |1745076
Pond 6 WMNZ Large, rounded pond south of fill, west of offices 5941250 |1745353

A small western tributary to | Natural wetland complex with ponded water up-
Wetland : : . 5941275 |1744843|

Rangitopuni Stream stream of, but offline of, Pond 5

Small pond located between the offices and work-

Office Pond WMNZ shops 5941049 (1741049)
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Figure 8. Rangitopuni Stream Monitoring Sites

The freshwater sampling activities undertaken at the stream sites are identified in Table 4. The spring survey
was carried out on 27-29 November and 5-6 & 16-17 of December 2024 (for the fishing), while the autumn
survey was carried out on 25-27 March and 3-4 April 2025.

Table 4. Summary Table of Sampling Type and Frequency

Sample Type | Frequency | Sites | Methods | Parameters
Spring (November — Site 1, Site 2, Site 3, Species numbers
. December) Site 4, Pond 1, Pond 2 Traps & Nets pet
Fish . Species abundance
& Pond 6 (Gee Minnow & Fyke) Fish lengths
Autumn (March-April) | Pond 3 and 4, Site 5
. . . . Macroinvertebrate Taxa richness
. Spring (November) Site 1, Site 2, Site 3 &
Macroinvertebrates Autumn (March-April) Site 4 Net. C2 Total abundance
P Protocols. MCI, SQMCI, % EPT.
Water Quali Spring (December) S;ti:ell'l_snﬁl sz'SiStletee53ir§( Spot sampling; Sample [All parameters listed in
R Autumn (March-April) P container to Hill Labs. Section 2.2.3
Autumn
Sediment Spring (December) Site 1, Site 3 & Site 4; | Sediment core sam- | Metals (refer section
Autumn (March-April) | plus Site 5 in Autumn pling to Hill Labs. 224
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2.2.9 Rangitopuni Sampling Sites

Site 1

Site 1 is located on Rangitopuni Stream north of the Site, at a bridge crossing down a long-shared driveway.
There is no surface catchment between WMNZ and Site 1, which provides an upstream control to any surface
water discharges from the WMNZ Site.

The stream averages about 3m wide near Site 1, with an average width of 3.6m in late Spring and 2.9m in early
Autumn. Depths averaged 0.6m and 0.8m in spring and autumn respectively, with the maximum depth rec-
orded in an autumn cross-section. The depths ranged from 0.01 m near the banks to 1.8 in the deeper sections.
The stream hydrological variation is uniform, forming a run with occasionally deeper pools, partial shading and
with stable banks. There is some, but variable, connectivity between the stream and the riparian vegetation,
and variable connectivity with the floodplain. The riparian vegetation comprised a mix of native shrubs and
trees including nikau (Rhopalostylis sapida), mahoe (Melicytus ramiflorus) and occasional kahikatea (Dacrycar-
pus dacrydioides), and exotic weed species (arum lilly, Zantedeschia aethiopica; privet, Ligustrum lucidum, L.
sinense), which provided moderate, but patchy, shading to the stream. Macrophytes, mainly curly pond weed
and the macroalgae Nitella, formed a patch coverage in the stream, at times dominant in the watercourse and
at times absent. (Photo 2 and Photo 3).

Photo 2. Rangitopuni Stream Site 1, with dense Photo 3. Rangitopuni Stream Site 1. View upstream
macroalgae and macrophytes. View downstream of bridge.

Site 2

Site 2 is located on Rangitopuni Stream north-east of the Site, at the Horseshoe Bush Road bridge crossing. The
site is located downstream of the first stormwater discharges from the Site.

The stream is wide and deep at this point, averaging 6m wide in Spring and 4.5m wide in Autumn, and greater
than 1.5m deep through most of the width of the reach. The stream was not wadeable at this point and bio-
monitoring data was collected using a kayak. The stream reach formed a uniform run with no hydrological
variation. There was no effective shading to the stream, with wide sloping banks. The riparian vegetation was
comprised of a mix of exotic weed species (privet; brush wattle, Paraserianthes lophantha) and pasture species,
with an occasional native shrub (karamu, Coprosma robusta). Connectivity between the stream and the riparian
vegetation was good, but it is unlikely the stream regularly connects with the floodplain due to the height and
slope of the banks. (Photo 4 and Photo 5) Macrophytes, mainly curly pond weed and the macroalgae Nitella,
formed a patchy coverage in the stream, at times dominant in the watercourse and at times absent.
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Photo 4. Rangitopuni Stream Site 2. Photo 5. Rangitopuni Stream Site 2.

Site 3

Site 3 is located on Rangitopuni Stream east of the Site, on Landfill Access Road and downstream of the storm-
water discharges from WMNZ site.

In spring the stream averaged 2.8m wide reducing to 1.3m in early autumn. The stream was generally wide and
shallow, averaging 0.23m and 0.11m in spring and autumn respectively. The stream was mostly stable, domi-
nated by silty sand with occasional small gravels. It was well shaded, and drying out after the summer drought.
The stream reach formed a run with occasional deep pools. The riparian vegetation was comprised of a mix of
native and exotic shrubs, weed species and pasture species. Connectivity between the stream and the riparian
vegetation was good, but it is unlikely the stream regularly connects with the floodplain due to the height and
slope of the banks. (Photo 6 and Photo 7). Macrophytes were patchy with occasional areas of high coverage
dominated by curly pond weed.

Photo 7. Site 3, deep pool in foreground, shallow on
true left bank background.
Site 4

Site 4 is located on a tributary of the Rangitopuni Stream that flows from near the entrance to the Site towards
the Rangitopuni Stream. The site was mainly shallow with occasional deeper pools, and flowed near the WMNZ
fenceline, mainly forming a stream channel but occasionally braiding to flow through willows. (Photo 8 and
Photo 9). The riparian vegetation was comprised of willows and pasture grasses and weeds.
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The stream was flowing in Spring with an average width of 2.7m and an average depth of 0.14m (ranging from
0.01m to 0.49m deep). During the Autumn 2025 monitoring round the stream was dry, after the sustained dry
summer period.

)

Photo 8. Site 4 — Rangitopuni Tributary Photo 9. Site 4 Rangitopuni Tributary

Site 5

Site 5 is located on Rangitopuni Stream south of the Site, at the bridge crossing at Richards Road and down-
stream of the stormwater discharges from the WMNZ site. The downstream freshwater site assessments were
carried out in the Rangitopuni at Landfill Access Road, instead of Richards Road in the Spring / Summer moni-
toring round. This was corrected in the Autumn sampling round, increasing the number of sampling sites in the
Rangitopuni from four to five.

The stream is wide with variable depths, averaging 2.45m wide, with variable depths from dry mounds to deep
water (0.77m) near the true right bank. The stream was wadeable through most areas. The stream reach was
not flowing in Autumn after a dry summer period and formed a series of long runs in mostly deep pools, sepa-
rated by dry stream bed or mounded gravel bars. The stream was well shaded with vertical banks. The riparian
vegetation was dominated by well-established trees, dominantly exotic (privet, oaks, willow) and shrubs down-
stream of the bridge with a line of oaks and pasture grass upstream of the bridge. Connectivity between the
stream and the riparian vegetation was poor, and it is likely that the stream reach only connects with the flood-
plain occasionally due to the height and vertical banks. (Photo 10 and Photo 11). Macrophytes, were limited
to the macroalgae Nitella, formed a patchy coverage in one of the long downstream pools.

AR
stream of bridge.

2 e T Lo

Photo 10. Site 5 — Rangitopuni Stream, view down- Photo 11. Site 5 — Long pool up
stream from Richards Road Bridge
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2.2.10 On-site Ponds

Within the Site, seven constructed ponds have been established throughout the outer margins of the site. These
ponds do not receive leachate which is generated on the active fill area. Ponds 1 - 4 are utilised for stormwater
treatment and sediment retention using a series of ponds, each containing two to four individual ponds. All
water received in these four constructed ponds is stormwater generated from hardstand roading and additional
impervious surfaces throughout the site. Pond 6 is an offline pond which was used to treat stormwater run-off
from the now decommissioned Managed Fill area and contains a consented dam and water take. The Office
Pond is located between the offices and the workshop areas, and does not appear to have a function in relation
to stormwater management. Pond 5 is now an offline pond and is used to treat stormwater from Stockpile 4,
and a natural wetland area part of which appears as a pond, is located on the south-western side of the Site.

The ponds applicable to this assessment (Pond 1-4, 6 and the Office Pond), were of overall low freshwater
ecological value. The ponds provided limited aquatic habitat diversity, had minimal shading with elevated tur-
bidity. The ponds contained minimal riparian margins or in-stream vegetation, including macrophytes, emer-
gent vegetation or bankside vegetation as it related to freshwater values and habitat.

Photo 12. Cell of Pond 1 Photo 13. Pond 3

Photo 14. Pond 4
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3 SURVEY RESULTS

3.1 Vegetation

Four vegetation types occur on site as shown in Table 5 and Figure 9, which includes; planted native vegetation,
mixed native and exotic vegetation, exotic vegetation and exotic managed (mowed or grazed) grassland.
A Significant Ecological Area (SEA_T_2194) exists along the southwest boundary of the property, encompassing
approximately 3ha of vegetation, which was described as ‘mixed native exotic’ during the site survey.

Table 5. Broad vegetation categories identified within the site, including a brief description of the categories.

Vegetation

Pt Value ‘ Category description
Native plantings appear along the pond margins, and on the hill slopes of the
northern margin alongside the road. Several TAR species are found here includ-
Planted native vegetation Low ing kauri, kapuka, makaka and ngaio; and common native species such as hara-

keke, cabbage tree and Coprosma sp. The plantings are young (~10 years old),
patchily distributed, and occur in narrow strips with weedy vegetation growing
within the understory.

This vegetation type consists of areas of native forest with an understory of nat-

urally regenerated native shrubs, ferns, or young trees interspersed throughout

Low (e.g., manuka, kanuka, kumarahoe, large-leaved mahoe, red mapou), and

weedy species such as Chinese privet, blackberry, Japanese honeysuckle, pam-
pas) throughout the edges and understory.

Stands of planted Pinus radiata which dominate the canopy and species compo-
Exotic vegetation Negligible | sition. Some native and exotic vegetation has naturally regenerated in the sub-
canopy.

Mixed native and
exotic vegetation

Occurs where historic vegetation clearance and subsequent reseeding of grass

have occurred; the majority of which is along the hillslopes of the landfill sur-

Exotic managed grassland| Negligible | rounding the landfill. The majority of grass on the landfill hill slope is managed

(mowed or grazed), and comprises exotic grasses with weedy pasture species
throughout.

Twelve ‘Threatened’ or ‘At-Risk’ (TAR) plant species were recorded on-site as shown in Table 6, however only
two TAR species were found to be naturally occurring (i.e., not planted) on-site. These include; kumarahou
(Pomaderris kumeraho) and large-leaved mahoe (Melycitus macrophyllus). A full list of flora observed within
the site area can be found in Table 20, Appendix A.

The conservation status of floral species found on site reflect the most recent iterations of the National and
Regional conservation status reports (Simpkins et al, 2025 and de Lange et al, 2023). Specifically, manuka (Lep-
tospermum scoparium) and kanuka (Kunzea robusta) have been reclassified during the writing of this report
from ‘Threatened’ to ‘Not Threatened’ both regionally and nationally (Simpkins et al, 2025) after assessments
concluded the species were less susceptible to myrtle rust compared to other Myrtaceae species, and less than
previously indicated.

Most native vegetation on site has been planted in accordance with the requirements of the existing resource
consent conditions and is further described in the Landscape and Visual Assessment, prepared to support this
application. Several of these planted species shown in Table 6 are not indigenous to the Auckland region, re-
sulting in genetic diversity that is not representative of the local area and consequently, these native plantings
are assessed as having low floristic value.

As many of the vegetated habitats on site comprise of highly modified, non-naturally occurring habitat types
and contain a limited number of naturally occurring native plant species, they were considered to be of Negli-
gible - Low botanic value, as shown in Table 5.
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Figure 9. Extent of vegetation types across the site. Note: the remainder of vegetation on site not highlighted
comprises managed (grazed or mowed) grassland. SEA_T_2194 is shown in the southwest corner

of the site.

Table 6. At-Risk and Threatened plants recorded during the vegetation surveys on site

Scientific name

Common name

Regional conservation

National Conserva-

status * tion Status *, **
Griselinia littoralis Kapuka Endangered Not Threatened Planted
Agathis australis Kauri Declining i Planted
Vulnerable
Pomaderris kumeraho Kumarahou Declining Not Threatened Natural
Melycitus Large:leaved Naturally Not Threatened Natural
macrophyllus mahoe uncommon
Olearia lineata cv. . xk -
. oy Long-leaved tree daisy None Declining Planted
Dartonii
Mpyoporum laetum Ngaio Declining Not Threatened Planted
Metrosideros excelsa Pohutukawa Declining Threatened - Planted
Vulnerable
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Plagianthus regius Ribbonwood Endangered Not Threatened Planted

Pittosporum -
por Tarata Data deficient Not Threatened Planted

eugenioides

Coprosma repens Taupata Declining Not Threatened Planted
Austroderia fulvida Toetoe Endangered Naturally uncommon Planted
Melicope ternata Wharangi Vulnerable Not Threatened Planted

Notes: Species highlighted in blue were found naturally occurring within the Site, and have a conservation threat
status *Simpkins et al, 2025; **de Lange et al, 2023; *** this species is endemic to the bottom two-thirds of the
south island and it is likely that the plants observed at site are a commercial cultivar 'Dartonii’.

3.2 Fauna
3.2.1 Avifauna

Desktop Assessment

Thirty-three avifauna species were detected within a 10km radius from the Site, nineteen of which may poten-
tially breed on site within suitable habitat (Table 7). Habitat specific species were omitted from the results based
on the lack of suitable habitat available on site (i.e., dense reeds, coastal habitat), or if nesting preferences were
not supported or recorded (i.e., colonial nesters). Of these, one threatened species was recorded within the
desktop assessment with the potential to breed on site; dabchick (Poliocephalus rufopectus) which has a na-
tional conservation status of Threatened — increasing (Robertson et al., 2021), and a regional threat status of
Regionally Critical (Woolly et al, 2024).

On Site Assessment

The Avifauna species recorded at the site are included in Table 7. Of those recorded on site four threatened or
at risk species were recorded over the first and second survey periods; dabchick, little black shag (Phalacrocorax
sulcirostris), black shag (Phalacrocorax carbo) and red-billed gulls (Chroicocephalus novaehollandiae) (Appendix
A, Table 21, Table 23, Table 24). No other TAR avifauna were detected during the acoustic lure playback surveys,
pond observations, acoustic recorder surveys or 5SMBCs.

Table 7. Avifauna species recorded within 10km from Site, and recorded during on-site surveys (2024-2025).
Species highlighted in blue are those with the potential to breed within suitable habitat on site.

Recorded in desktop | Recorded | Potential to

Species assessments (10km) [ on Site [breed in suit-
during | able habitat
Common name Scientific Name eBird iNaturalist surveys on Site
Australasian Bittern Botaurus poiciloptilus v
e e (s Fulica atra australis v v
Australasian Harrier Circus approximans 4 7 7 4
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Australasian Shoveler  |Spatula rhynchotis v v
Banded Rail Gallirallus philippensis v

Black backed gull Larus dominicanus v v v

Black Shag Phalacrocorax carbo v v v

Brown Teal Anas chlorotis v

Dabchick Poliocephalus rufopectus v v v
Fantail Rhipidura fuliginosa v 7 7 v
Grey Teal Anas gracilis v 7 v
Grey Warbler Gerygone igata v v v
Kereru Hemiphaga novaeseelandiae v v 7
Kingfisher Todiramphus sanctus v 7 7 v
Little Black Shag Phalacrocorax sulcirostris v v

Little Shag Microcarbo melanoleucos v

Mallard Anas platyrhynchos v v v vz
Morepork Ninox novaeseelandiae 4 v 7
New Zealand Kaka Nestor meridionalis v v

New Zealand Pipit Anthus novaeseelandiae v v

North Island Robin Petroica longipes v

North Island Tomtit Petroica macrocephala v

Paradise Shelduck Tadorna variegata v v 77 v
Pied Shag Phalacrocorax varius v v

Pied Stilt Himantopus leucocephalus v v

Pukeko Porphyrio melanotus 4 v v v
Red Billed Gull Chroicocephalus novaehollandiae v v v

Reef Heron Egretta sacra v

Royal Spoonbill Platalea regia v

Shining Bronze-Cuckoo |Chalcites lucidus v v
Silvereye Zosterops lateralis v v v v
Spur-winged Plover Vanellus miles v v v
Tui Prosthemadera novaeseelandiae v v v v
Welcome Swallow Hirundo neoxena v v - v
White-faced Heron Egretta novaehollandiae v v
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Figure 10. Threatened and At Risk Avifauna; presence and distribution across the ponds on-Site. Note: Indi-
vidual records and counts over the survey period are provided in Table 21.

3.2.1.1 Dabchicks

During breeding season surveys (Table 21), three pairs of dabchicks were recorded using Ponds 1, 2 and 6 (Fig-
ure 10). These birds successfully bred on Ponds 1 and 6 (Photo 16). Two solitary juveniles were recorded at
Pond 1 (the second of a series of two) and Pond 3 (one of a series of three ponds), indicating these may serve
as dispersal habitats for young birds after fledging. No dabchicks were observed on any ponds on site during
the June survey, however during the July survey, one immature dabchick was recorded on Pond 3 (Photo 16).

Dabchicks have a sparse distribution throughout Auckland, and are known to favour shallow freshwater ponds,
with dense vegetation (Szabo, 2013). They typically inhabit artificial freshwater environments (such as amenity,
farm and stormwater ponds) as alternatives to their historically lost natural habitats- particularly where such
environments support dense edge vegetation.

During the breeding season, dabchick form monogamous pairs that actively defend their territories, producing
offspring that typically remain within the parental territory for 2-3 months before dispersing between Autumn
and early Winter?. Total records of dabchick over the survey period can be found in Appendix A, Table 22.

In consideration of the above, and due to dabchicks regional conservation status (Threatened — Regionally Crit-
ical), the dabchick value on site is considered to be very high.

2 https://www.nzbirdsonline.org.nz/assets/95597/1691725054-036_new-20zealand-20dabchick.pdf
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3.2.1.1.1 Dabchick pond habitat

Aside from Ponds 1, 2 and 6, where adult pairs were established during the breeding season surveys, at least
five other ponds within the site support suitable potential habitat for dabchick pairs, including other ponds
within the Pond 1, 2 and 4 series (each of these Ponds consist of a series of two to four individual ponds), and
Office Pond. While Pond 3 supported a single juvenile during surveys, this series of three ponds generally lacked
edge vegetation that dabchicks favour for protection from predators and nesting (e.g. undercut banks, floating
platforms). Pond 3 could support a breeding pair; however this would be less likely than other available ponds

identified.

Table 8 summarises a description of the ponds and number of smaller series of ponds on site, and habitat fea-
tures present that can support breeding dabchick. Habitat features include: edge vegetation where dabchick
can nest and where it provides shelter; emergent vegetation which can provide habitat and shelter; and a mod-
erate to high level of macrophytes which provides additional habitat complexity to support invertebrate com-
munities, and thus, provides a resource for dabchick. However, as the density of macrophytes may limit the
ability of dabchicks to forage within the ponds efficiently, this was considered to attribute to a lower habitat

value.

The pond value is ranked from low to high, based on several considerations; the habitat features present (i.e.,
edge vegetation, emergent vegetation and macrophytes) and whether dabchick have been recorded breeding
or present as pairs on site. A total of 12 of 16 pond series are considered suitable to support breeding dabchick,
which are ranked as moderate to high in value, and shown in Figure 11. Ponds evaluated as low, are not con-

sidered suitable to support breeding dabchick.
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Figure 11. Assessment of ponds as suitable potential breeding habitat for Dabchicks.
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Table 8.

Habitat value to dabchicks, of constructed ponds at the Site

Habitat Features that provide suitable

. Considered
Series breeding habitat* Recorded .
e ) suitable Pond value for Number of
Pond within breeding / . . .
number each e potential breeding ponds suitable
Edge Emergent breeding dabchick for breeding
pond . vegetation Macrophytes on pond habitat
vegetation . abita
(i.e., reeds)

1 2 High High High Yes Likely High 2

2 2 Moderate Low Moderate Yes Likely Moderate 2

3 3 Low Low Low No Unlikely Low 0

4 5 Moderate Low Low No Possible Moderate 5

5 1 Moderate Low Low No Possible Moderate 1

1 High Low High Yes Likely High 1

1 High Low Dense No Unlikely Low 0

8 1 High Low Dense No Possible Moderate 1

Total 12

Note: Pond numbers correspond to those indicated in Figure 11.
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3.2.1.2 Other avifauna

Other species recorded during the pond surveys included common, non-threatened species such as pukeko
(Porphyrio melanotus) welcome swallow (Hirundo neoxena), and paradise shelduck (Tadorna variegata), with
a high abundance of introduced waterfowl, the majority of which comprised mallard (Anas platyrhynchos) and
Canada geese (Branta canadensis) (Table 21, Figure 16).

The wetland bird surveys did not detect any Australasian bittern, spotless crake or banded rail on site, and due
to the small size, fragmentation and low structural complexity of vegetated habitat surrounding the ponds, it is
considered highly unlikely for TAR avifauna such as Australasian bittern, spotless crake and banded rail to occur
any more than intermittently, using the site for limited feeding opportunities.

The 5MBC survey results show terrestrial avifauna on site primarily consist of common forest, edge adapted
species (i.e., fantail (Rhipidura fuliginosa), tli (Prosthemadera novaeseelandiae), kingfisher (Todiramphus sanc-
tus), silvereye (Zosterops lateralis), grey warbler (Gerygone igata), and species that readily colonise modified
landscapes (i.e., spur-winged plover (Vanellus miles), pikeko) — all of which are abundant throughout the Auck-
land region and nationally. Native species were detected in low densities, as documented in Appendix A, Table
23 and Figure 17. Due to the lack of mature native vegetation on site and the lack of sufficiently complex forest
habitat in the surrounding landscape, the site is highly unlikely to support TAR forest bird species such as fern-
bird.

Opportunistic observations (outside of the targeted surveys) on site detected red-bill gulls and black back gulls
(Larus dominicanus) in high densities; one black shag and one little black shag. The gulls congregated around
areas of landfill, or were found roosting on man-made structures such as roofs, and platforms and are not likely
to be present within the terrestrial vegetation or the freshwater pond habitats. The black shag was observed
flying overhead, whilst the little black shag was observed using an overhanging branch for roosting. Shags may
potentially utilise overhanging branches or large trees adjacent to ponds on site for limited roosting opportuni-
ties, but are unlikely to be found breeding on site as they are typically colonial nesters, and only one individual
of each species was observed, on separate occasions.

In consideration of the above, the avifauna value on site is considered to be low.

W;[_ S . : e -
Photo 16. (L) Dabchick on Pond six, accompanied by two chicks (approximately 2-4 weeks old) recorded during
2024-2025 breeding season; (R) immature dabchick recorded on Pond three during a July 2025
survey.
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3.2.2 Lizards

Copper skinks (Oligosoma aeneum - At Risk - Declining) were detected within vegetated, edge habitat during
the ACO survey (Photo 17). Using photographic identification, one individual (gravid female) captured twice
under the same ACO, was identified as the same individual based on the facial markings, regenerated tail, size,
age and gender, shown in Figure 12. Diurnal lizard survey effort over the survey period is shown in Table 9,
nocturnal survey effort is shown in Table 10.

Copper skinks are a robust species, capable of recolonising heavily modified and degraded environments, uti-
lising rubbish and anthropogenic debris as refuge and habitat. While adaptable to disturbed areas, they also
naturally inhabit areas with dense ground cover, logs or other debris within forested or rank grassland habitats.
Copper skinks have a conservation status of ‘At Risk Declining’ nationally and regionally (Melzer et al, 2022) and
are threatened by environmental pressures such as predation (i.e., cats, stoats) and habitat loss. Due to the
presence of a gravid female found during the survey, these detections likely represent a larger population of
copper skinks on site. Copper skinks are likely present across the site within areas of suitable habitat, particularly
in areas with adequate groundcover vegetation combined with surface debris that provides shelter.

No native geckos were found on site over 9.7 nocturnal VES search person hours. Much of the vegetation within
the Site is considered highly unlikely to support geckos because it comprises young plantings, disconnected
from existing, more stable habitats. Therefore, native geckos are not considered to be present within the Site.
Although the nocturnal searches did not detect geckos within suitable potential habitats on Site, they may per-
sist in the surrounding environment at low population densities in areas where the vegetation is more estab-
lished and connected to the wider landscape. These habitat types are not found within the works footprint
however, and so occurrence within the Site is considered unlikely.

Due to the likelihood of there being a low-density of copper skinks on site within suitable habitat, the value for
herpetofauna is conservatively assessed as high.

Photo 17. One of the copper skinks found on site, and ACO placement; within rank grass along a margin of
vegetation.
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Figure 12. Locations of copper skink found during ACO surveys

Table 9. Survey effort for lizards (refer to Figure 6 for locations).

ACO Inspections

December 24 to 116 464
February 25

Table 10. Nocturnal survey effort for native geckos along native and scrub forest edges (refer to Figure 7 for

locations and coverage).

Nocturnal VES

. Number of Time spent
Habitat h tlighting (hours) (person search
searchers spotlighting (hours hours)
20/03/25 Kanuka Forest SW path 3 1.7 51
20/03/25 Kanuka Forest Northern path 2 0.3 0.6
24/03/25 Kanuka Forest SW path 2 1.7 3.4
24/03/25 Kanuka Forest Northern path 2 0.3 0.6
Total 4 9.7
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3.2.3 Long Tailed Bat

Following the extensive acoustic monitoring program (described in Section 2.1.2.3), no evidence of long-tailed
bat (Chalinolobus tuberculatus) or short-tailed bat (Mystacina tuberculata) activity was detected within the Site
or broader landscape.

The survey results indicate that:
e No bat calls were recorded during any of the three monitoring periods
s The site characteristics are not conducive to long-tailed bat occupation

No long-tailed bats were detected during the comprehensive monitoring program. Their highly mobile nature
means they could potentially utilise the area in the future.

In consideration of the above factors, the value for long tailed bats on Site is considered negligible.

3.3 Freshwater — Rangitopuni Stream and Rangitopuni Site 4 Tributary

The freshwater habitats, streams, ponds and wetland are illustrated in Figure 13 and Figure 15. Though the
Rangitoopuni stream is highly degraded through surrounding land-use practices, the stream provides habitat
for At Risk aquatic fauna, and important ecological connectivity within the landscape. It is therefore assigned
an ecological value of moderate. As site 4 tributary is an intermittent stream with limited habitat variability and
hosts pollutant tolerant taxa the ecological value of this stream has been assessed as low.
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Figure 13. Freshwater features observed within the WMNZ site.

3.3.1 Stream Habitats

Summary habitat and fauna data from the Spring and Autumn sampling are presented as Table 13 and Table
14, with habitat descriptions provided in Section 2.2.6, and additional data provided in Appendices B —D.

3.3.2 Macroinvertebrates

Freshwater macroinvertebrate communities at all Rangitopuni Stream survey sites showed poor diversity. The
highest taxonomic richness was recorded at the most upstream freshwater survey site (Site 1) during Spring,
but this declined substantially from 22 taxa to 10 taxa by Autumn. The remaining freshwater survey sites ex-
hibited moderate to low taxonomic diversity, with all freshwater survey sites showing a decrease in number of
taxa between Spring and Autumn.

The Macroinvertebrate Community Index (MCI) and the Semi-Quantitative Macroinvertebrate Community In-
dex (SQMCI) results were all indicative of “poor” quality habitat, i.e. with scores of less than 80 and 4 respec-
tively (Section 2.2.6; Table 13).

With the exception of Site 2, the macroinvertebrate samples were dominated by low scoring snails (Po-
tamopyrgus antipodarum, Physella fontinalis), oligochaetes or mosquito larvae. At Site 2, the macroinverte-
brate fauna was dominated by damselfly larvae Xanthocnemis zealandica, which were abundant on aquatic
macrophytes at this location.

The %EPT taxa was also very low, with minimal representation (2.7% and 0.2%) at Site 1 and absence at all other
freshwater survey sites.

3.3.3 Native Fish

Netting and trapping for native fish was carried out at four freshwater survey sites in the Rangitopuni Stream,
a tributary to the Rangitopuni Stream, and WMNZ site Ponds 1, 2, 3, 4 and 6 (Figure 13). In addition, longfin eel
(Anguilla dieffenbachia, At Risk declining), common bully (Gobiomorphus cotidianus), were observed when
working in the Rangitopuni Stream (Photo 18). The native fish population in the ponds was exclusively shortfin
eel (Anguilla australis), with the highest numbers recorded in Pond 1. Native fish caught in the Rangitopuni
Stream were shortfin and longfin eel, common bully, Crans bully (Gobiomorphus basalis, At Risk — Regionally
Declining) and banded kokopu (Galaxias fasciatus) (Photo 19 to Photo 21).

The eels in the pond ranged from elvers (180mm) to large adults (800mm). Both juvenile and adult eels were
caught in the Rangitopuni Stream, with larger eels reaching one metre long. The bullies ranged in size from 31
—90 mm, and most were considered common bullies. It should be noted that distinguishing between common
and Crans bullies is very difficult, as there are no clear distinguishing features, unless the bullies are large adult
males.
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Photo 20. Longfin eel caught in Rangitopuni Stream.

« A » iy ~ N
Photo 21. Shortfin eel caught in Pond 1.

Table 11. Native fish summary data from the Rangitopuni Stream and tributary

Site 1 Site 2 Site 3 Site 4 Site 5
Species Parameter Nov/Dec Nov/Dec Nov/Dec Nov/Dec April
Shortfin eel Abundance 1 6 76 1 82
(Anguilla australis) Size range (mm) 390 300 - 650 200 - 850 300 210-780
Longfin eel Abundance 10 - - - 4
(Anguilla dieffenbachii) Size range (mm) 590 - 1000 . - . 710-870
Common bully Abundance 24 50 - - 2
(Gobiomorphus cotidianus) Size range 31-66 35-90 - - 30-50
Crans bully Abundance - - 1 - 1
(Gobiomorphus basalis) Size range (mm) - _ 68 _ 70
Banded kokopu Abundance - - 1 - 1
(Galaxias fasciatus) Size range (mm) - - 34 - 50

Table 12. Native fish summary data from WMNZ site ponds

Pond 1 Pond 2* Pond 3 Pond 4 Pond 6
Species Parameter Nov/Dec Nov/Dec March March Nov/Dec
38 Date of Issue: 20 April 2026
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Shortfin eel Abundance 330 4 12 58 89

(Anguilla australis) Size range (mm) 100 - 800 200-300 | 100-adult | 100 - adult 100 - 800

* Only GMTs set, not fyke nets, due to presence of dabchicks
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Table 13. Summary of physical and habitat characteristics Rangitopuni Stream and tributary

Summary of the physical characteristics and biological survey results

Site 1 5
Date 27/11/2024 25/03/2025 27/11/2024 25/03/2025 27/11/2024 25/03/2025 28/11/2024 ( 25/03/2025 2/04/2025
(Spring) (Autumn) (Spring) (Autumn) (Spring) (Autumn) Spring) (Autumn) (Autumn)
Habitat
Average Width (m) 3.575 2.868 5.98 4.51 2.8 1.327 217 Dry 2.45
Average Depth (m) 0.6095 0.82 1.11 1.02 0.23 0.11 0.14 Dry 0.36
Flow (L/s)
Dominant substrate Silt & Wood Silt & Wood Siit, Boukder & Silt Sitt, W?Od & Small - sitt & SHESESME Silt & Wood N/A St and Small
Wood Medium Gravel dium Gravel gravel
Macrophytes, in- . .
i Macrophytes, in- Macrophytes, in- )
Fish Cover Macrophyte‘s, — stream debrs, un- stream debris, bank stream debris, bank N/A Bank vegetation,
vegetation dercut banks, bank . . wood
. vegetation vegetation
vegetation
Macrophytes and Algae
No. of Taxa 6 6 9 6 6 3 4 N/A 1
Average Percent Cover 70.58 29.80 52.50 51.21 34.57 34.21 34.84 N/A 0.83
Willow weed, Wa-
Duckweed, Curly Willow weed, Wa- tercress, Curly Willow weed, Wa- | Starwort, Water Willow weed, Wa-
pondweed, Water pondweed, Water
. . tercress, Duckweed, tercress, Starwort, | celery, Curly pond- | Water celery, Curly |tercress, Buttercup, .
|Species Recorded purslane, Nitella, purslane, Blunt ) N/A Nitella
Water celery, Curly ) Water celery, Curly | weed, Water purs- | pondweed, Nitella | Mercer grass, Iron
Green mat, Green . Pondweed, Nitella, . )
pondweed, Nitella i pondweed, Nitella lane, Nitella. Flocc.
filamentous. Green filamentous,
Brown mat.
Macroinvertebrates
No. of Taxa 23 10 14 4 11 6 18 7 11
. . . Potamopyrgus Oligochaeta
Dominant taxon Potamopyrgus Potamopyrgus Xanthocnemis Xanthocnemis 4 Physella Potamopyrgus Culex
Paracalliope Culex
%EPT 2.7 0.2 0 0 0 0 0 0 0
MCI 72 Poor 60 Poor 58 Poor 36 Poor 50 Poor 52 Poor 54 Poor 54 Poor 62 Poor
sqmcl 1.74 Poor 1.83 Poor 1.99 Poor 3.44 Poor 1.27 Poor 1.97 Poor 2.08 Poor 2.30 Poor 1.74 Poor
Fish (Streams fished in one occasion only)
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No. of species 3 2 3 1 5
No. of fish 35 56 78 1 90
Fish 1Bl 38 Good 26 Poor 44 Very Good 22 Poor 54 Excellent
Crans bully,
Common bully, C bull Banded kokopu, Common bully,
Species recorded Shortfin Eel, Long- ommon bully, Crans bully, Short- Shortfin eel Shortfin eel,
Shortfin Eel ¥
fin Eel. fin Eel. Longfin eel,
Banded kokopu
Table 14. Habitat Characteristics
| Site 1 Site 2 | Site 3 Site4 | Site 5
Parameter Nov March Nov March Nov March Nov March April
Water depth (m) 0.08->1 0.01->15 0.2-2 0->15 0.02 - 0.56 0-0.48 0.05 -0.49 N/A 0.1-0.75
Water width (m) 2.1-51 1.67-3.84 5.2-6.5 1.62-6.9 19-38 0.63-2.6 0.55-5.1 N/A 1.47-3.72
IRun (%) 100 90 100 100 70 80 95 N/A 95
IRifer (%) 0 0 0 0 5 0 0 N/A 0
IPool (%) 0 10 0 0 25 20 5 N/A 5
IChute (%) 0 0 0 0 0 0 0 N/A 0
Shading Partial Partial Open Open Shaded Shaded Partial N/A Shaded
TLB stability Mostly stable Stable Mostly stable Stable Mostly stable Mostly stable Stable N/A Unstable
TRB stability Mostly stable Stable Mostly stable Stable Mostly stable Mostly stable Stable N/A Mostly stable
11 Date of Issue: 20 April 2026
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3.3.4 Water Quality

The in-situ spot measurements of water quality showed the temperature at stream sampling sites were reflec-
tive of season, with slightly warmer temperatures in late Spring / early Summer and slightly cooler temperatures
in Autumn. The temperatures were mostly below 20°C, at levels to cause only minor stress to more sensitive
aquatic fauna (Biggs et al., 2002). Dissolved oxygen was generally low, with Sites 1, 3, 4 and 5 recording dis-
solved below the NPS-FM National bottom line for the 1-day minimum (i.e. <4.0 mg/L). Conductivity was vari-
able and indicative of enriched water, with this increasing in Autumn at all freshwater survey sites, after the
long dry summer and reduced or lack of flow in the streams.

Results of the comprehensive water quality analysis carried out by Hill Labs (Table 16) were compared to the
ANZG (2018) 95% and 80% protection levels for aquatic ecosystems. Values exceeding either protection thresh-
old are highlighted in red in Table 16 below. The results showed that total suspended solids (TSS) and total
ammoniacal-N (TAN) exceeded the guidelines at Site 4 in Spring, and Sites 1, 3, 4 and 5 in Autumn. The higher
TSS and TAN in Autumn were likely due to drought and low or lack of flow in the river.

While no formal trigger values exist for Chemical Oxygen Demand (COD) or Oil and Grease (see notes below
Table 16), COD levels were greater than those typical of clean water at all sampling locations. Additionally, Oil
and Grease were detected in small but measurable quantities at all freshwater survey sites during at least one
sampling event.

All heavy metals tested for, except potentially Arsenic, were either below detection limits or below the estab-
lished Guideline values. The Guidelines for Arsenic apply to As Il and are set at concentrations lower than the
detection limit for dissolved Arsenic. Furtherinvestigation will be necessary to determine whether the guideline
for As Il is appropriate in this context.
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Table 15. Physico-chemical parameters in Rangitopuni Stream sites in Spring (2024) and Autumn (2025).

| Site 1 | Site 2 | Site 3 Site 4 | Site 5
Site Spring Autumn Spring Autumn Spring Autumn Spring Autumn Autumn
|Date 5/12/24 25/3/25 5/12/24 26/3/25 5/12/24 25/3/25 5/12/24 25/3/25 3/4/25
Time NZDT 10:45 10:05 14:00 12:20 12:00 11:00 11:30 11:15 15:40
Temperature °C 17.1 15.3 22.7 18.1 18.5 15.7 16.6 14.9 17.9
IDO% 45 27 55 87 39 36 70 37 36
IDO mg/L 4.4 2.6 4.7 8.3 3.7 3.4 7.2 3.4 3.42
IConductivity uS/cm 182 245 206 300 239 480 317 343 509
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Table 16. Water quality and laboratory analysis results (Guideline values - blue, exceedances of the 80% values - red, exceedance of 95% - bold)
ANZG (2018) 95% & 80% Protec-

Sample Type: )
Aqueous tion Level
Site 1 Site 2 Site 3 Site 4 Sitel Site 2 Site 3 Site 4 Site 5 95% 80%
. m? as
Total Alkalin- ¢/ 49 59 70 300 95 134 250 450 151 - -
llty CaCO3
Total  Sus-| g/m? <3 5 4 25 9 6 12 25 27 - 8.8
|pended Solids
3
Chloride g/m 29 27 27 28 35 26 38 36 51 150 280
Total Ammo- g/m? <0.010 0.019 0.022 0.062 0.084 <0.010 0.38 2.2 1.62 0.05 0.4
Iniacal-N
Chemical Oxy-| g02/m? 21 28 26 38 24 36 56 80 54 A A
gen Demand
il and g/m? <4 5 5 <4 6 <5 6 4 10 B B
Grease
Heavy metals,
dissolved
Dissolved Ar- g/m? <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 0.0015 0.0015 0.0019 0.00013 0.00042
senic
Dissolved g/m3 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 0.000008 0.0000025
Cadmium**
Dissolved g/m? < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.001 0.0044
Chromium
Dissolved g/m? 0.0006 0.0006 0.0008 < 0.0005 < 0.0005 <0.0005 < 0.0005 < 0.0005 < 0.0005 0.0014* 0.0025*
Copper
Dissolved g/m? <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 < 0.00010 <0.00010 <0.00010 <0.00010 0.0009* 0.0034*
Lead
|Dissolved g/m3 0.0012 0.0011 0.0011 0.0011 0.001 0.0007 0.0019 0.0009 0.0016 0.011* 0.03*
Nickel
3

IDissoIved Zinc g/m <0.0010 0.0013 0.0011 0.0019 <0.0010 <0.0010 0.0012 0.0013 0.0018 0.008* 0.023*

*

Metals marked with * are hardness-modified — values depend on calcium/magnesium levels in the water. ** analytical limit of cadmium is above the guideline values (Appendix E)

Dissolved As criteria are for As Ill. Dissolved Cr criteria are for Cr VI.

A= There are no formal ecological trigger values for COD in ANZG (2018) or NPS-FM. However, a COD value < 20 mg/L is typically considered low and indicative of clean water.

B= There are no formal ecological trigger values for oil and grease in ANZG (2018) or NPS-FM. However, typical consent limits are < 5-15 mg/L in treated stormwater discharges, and no visible oil
sheen on water surface (aesthetic/visual standard)
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3.3.5 Sediment Quality

Sediments collected from the Rangitopuni Stream for metal analysis in spring 2024 and autumn 2025 surveys
are provided in Table 17 were compared to the ANZG (2018) Sediment Quality Guidelines for metals in sedi-
ments.

Default guideline values (DGVs) for toxicants in sediment are listed in Table 17. As per the DGVs for toxicants in
water, the sediment DGVs indicate the concentrations below which there is a low risk of unacceptable effects
occurring, and should be used, with other lines of evidence, to protect aquatic ecosystems. In contrast, the
‘upper’ guideline values (GV-high), provide an indication of concentrations at which you might already expect
to observe toxicity-related adverse effects. As such, the GV-high value should only be used as an indicator of
potential high-level toxicity problems, not as a guideline value to ensure protection of ecosystems.

The results show slightly elevated concentrations at Site 4 (the minor tributary to the Rangitopuni Stream) of
arsenic, cadmium, copper, and lead, and high concentrations of zinc (above the Probable Effect Level) in both
Spring and Autumn. No other freshwater survey sites exhibiting metal concentrations exceeding DGVs, and
only Site 3 during the Autumn sampling period, which showed slightly elevated zinc concentrations (but below
the DGV values).

Site 4 is in the intermittent stream, located outside of the works area, which includes road run-off from part of
Landfill Access Road, and would include contaminants from tyre wear, brake pads and heavy vehicle wear,
which contain zinc, copper, iron, lead and cadmium, as well as trace amounts of other metals.
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Table 17. Sediment and laboratory analysis results (Guideline values in blue, exceedances of the GV-High values in red, exceedance of DGV in bold font)

Spring 2024 Autumn 2025
Heavy metal, trace level Site 1 Site 3 Site 4 Site 1 Site 3 Site 4 Site 5 DGV GV-high
Total Recoverable Arsenic mg/kg dry wt 33 2.4 10.3 4.8 4.6 7.2 2.3 20 70
Total Recoverable Cadmium mg/kg dry wt 0.19 0.141 0.56 0.181 0.36 0.73 0.21 1.5 10
Total Recoverable Chromium mg/kg dry wt 10.2 5.8 18 9.2 9.2 12.9 6.6 80 370
Total Recoverable Copper mg/kg dry wt 14.3 16.9 37 15.2 19.9 36 13.6 65 270
Total Recoverable Lead mg/kg dry wt 8.6 8.7 41 9.3 12.6 32 10.2 50 220
Total Recoverable Nickel mg/kg dry wt 9.4 5.6 15.8 8.2 10.1 13.8 5.9 21 52
Total Recoverable Zinc mg/kg dry wt 76 49 580 66 128 510 75 200 410

(refer Appendix F Water Quality and Sediment Guidelines for details on applying guideline values).
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3.4 Freshwater — Landfill Operational Area

The operational area of the landfill includes the areas where active operations are taking place including the
placement of waste and the ancillary activities. The operational area as surveyed for freshwater is shown as
Figure 14.
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Figure 14. Landfill Operational Area Surveyed for Freshwater Habitats.

3.4.1 Streams

Although the WMNZ site has several flow paths modelled on the Auckland Council GIS viewer as potential
streams, no natural permanent or intermittent streams are present within the operational area (as indicated in
Figure 14) , including the north-western corner of the site. The surface water within the operational areas is
diverted and collected into the sediment ponds on the site, prior to discharge to the drains constructed around
the site boundary or to a flow path to the Rangitopuni Stream.

No intermittent or permanent streams were observed within the operational area of the WMNZ site. No natural
inland wetlands, or areas indicative of natural inland wetlands were observed within the operational area of
WMNLZ site
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3.4.2 Sedimentation Ponds

Five ponds / pond series were investigated (Figure 13) (Ponds 1 to 4 and 6), and fyke nets and Gees minnow
traps were deployed to provide information on the presence of native fish in the ponds (refer Section 3.3.3).

All of the ponds are constructed waterbodies, open with either a band of native amenity plantings or grass as
riparian vegetation. Spot measurements of Ponds 1, 2 and 6 water quality were collected prior to deploying
the fish nets and traps. The water quality data showed the ponds were warm, ranging from 24 — 26°C, with
moderate to high conductivity (333 — 468 uS/cm) and moderate to good, dissolved oxygen concentrations (56
-80%) (Table 18).

In consideration of the findings in this report relevant to ponds 1 to 4 and pond 6, the ponds are assigned an
ecological value of low.

Table 18. Spot water quality measurements in the WMNZ Site Ponds
Pond 1 Flow btw cells|Pond 1 Last cell bank|Pond 2 South|Pond 2 North| Pond 6

Date 16/12/2024 16/12/2024 16/12/2024 | 16/12/2024 | 16/12/2024
Time 11:30 11:30 13:15 13:15 12:45
Temperature 24.6 23.7 26 24.8 25.6
Conductivity (uS/cm) 410.5 419.7 335.8 333 468
D.O. (g/m’ 5.8 4.6 5 4.4 6.4
D.O. (%sat) 69 56 71 56 80

Photo 22. Pond Series 1 Photo 23. Pond 6

3.5 Freshwater — Non Operational Area

3.5.1 Natural Inland Wetland

A natural inland wetland exists within a gully system West of the WMNZ Site (shown in Figure 13). This wetland
is characterised by a predominance of obligate and facultative wetland plant species, thereby satisfying the
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Rapid Test for a natural inland wetland classification. The wetland is situated in a modified environment at the
base of Stockpile 4 currently covered with pines to be utilised for the use of ongoing landfilling activities (i.e.
liner and stockpiling). The wetland is approximately 320m? in extent, and discharges to a narrow, incised (likely
constructed) stream channel. The upper reach of the wetland was formed in the confluence with forested
overland flow paths, open pooling, and channelised flow paths within the wetland. (Photo 24 and Photo 25).
The vegetation observed included pirei (Carex secta), lotus (Lotus pedunculatus) within the pool, and reed
sweet grass (Glyceria maxima) on the outer edges. As the wetland flowed downstream, it became channelised
with wetland hydrology consisting of saturated soils and shallow pooling water. Within these channelised
reaches, vegetation included mercer grass (Paspalum distichum), reed sweetgrass and watercress (Nasturtium
officinale) The stream channel is approximately 75m long before disappearing at the fence line, and discharging
further downstream into a highly modified, lined storm water channel directing water flows to a slipway on the
downstream extent of a stormwater pond (Figure 15). In consideration of the above, the value of this wetland
is considered to be low.

Photo 24. Natural inland wetland in base of gully Photo 25. Narrow incised stream from wetland.
west of the managed fill site.
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Figure 15. Wetland (green polygon) and streams west of the Site. Note constructed ponds and flow paths
exist south-east of the wetland and stream.

3.6 Summary of Values

The freshwater and terrestrial ecological values, including fauna and habitats as discussed in this report are
summarised in Table 19.
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Table 19. A summary of the freshwater and terrestrial values discussed within this report

Habitat / Taxa

Justification

Taxa

Three pairs of regionally threatened dabchicks (EIANZ value = very high) were recorded

All other species

Avifauna - Dabchick Very High | breeding on ponds within the Site, and fledged individuals were recorded using ponds as dis-
persal habitats.
Only common, Not Threatened and exotic terrestrial birds were observed on site during the
surveys. The site is considered unlikely to be important habitat as it highly modified, provid-
Avifauna — Low ing limited foraging and nesting habitats. Little black shag and black shag were recorded

roosting on site (EIANZ value = moderate) however the site is not considered to provide any
more than intermittent roosting opportunities.

Some weedy and planted vegetation and refugia on-site supports a likely low-density popula-

. High
Lizards & tion of ‘At Risk’ copper skinks.
Given the absence of any activity recorded within the Site across three survey periods total-
Long Tailed Bats Negligible | ling 2,007 survey nights, the Site is considered unlikely to provide important habitat to native
bats.
Low- Presence of an ‘At Risk’ species within the Rangitopuni Stream, however onsite waterbodies
Native Fish Moderate only host tolerant species.
Habitats
. . Moderate - . . . . .
Dabchick breeding ) A total of 12 of 16 pond series are considered suitable to support breeding dabchick.
d High
ponds
Natural inland Low Pest infested wetland confined to single flow path with no functional riparian buffer.
wetland
Pond s 1-4, 6 & Office Low Not natural aquatic ecosystems, contain high turbidity and host tolerant aquatic fauna
Pond
Rangitopuni stream Moderate Large permanent stream, albeit highly degraded through surrounding land-use practices.
(Sites 1,2, 3 and 5) Rangitopuni contains At Risk aquatic fauna
Site tributary Low Intermittent stream with limited habitat variability and hosts pollutant tolerant taxa.
(Site 4)
Negligible - | Highly modified habitats which contain a limited number of naturally occurring native plant
Terrestrial vegetation Low species.

* Does not include sediment treatment Pond 1, 2, 3, 4
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4 SUMMARY

In summary, several freshwater and terrestrial fauna species with a conservation status of ‘Threatened’ or ‘At

Risk’ were recorded during the surveys, as shown in Table 19. These species and their detections are briefly

summarised here:

1.

Some weedy and planted vegetation and refugia on-site supports a likely low-density population of At-
Risk copper skinks.

Three pairs of regionally threatened dabchicks were recorded breeding on ponds within the Site. Alt-
hough all ponds are constructed (predominantly sedimentation ponds), these environments have value
in provision of breeding, roosting and dispersal habitat for dabchicks. A total of 12 of 16 pond series are
considered suitable to support breeding dabchick, which are ranked as moderate to high in value. Ponds
evaluated as low, are not considered suitable to support breeding dabchick.

Little black shag and black shag were recorded visiting the site, but are not expected to use the site any
more than an intermittent basis for roosting.

‘At Risk’ fish species, on a national scale (longfin eel, At risk - Declining) or regional scale (Cran’s bully,

At Risk — Regionally Declining) were detected during the freshwater surveys, however these were only
found in the Rangitopuni Stream, outside the Site.

The freshwater ecological values indicated a degraded system overall, as per the below:

1.

Aguatic habitats were overall of low quality with very little variation in habitat diversity, including hy-
drological features, substrates, organic features, and a low to moderate degree of aquatic plant cover.
Macroinvertebrate communities indicated tolerant communities with sensitive specimens either ab-
sent, or at very low numbers

a. Whilst TAR fish species were present within the Rangitopuni Stream, fish communities within

the Site were restricted to the on-site ponds and only the tolerant shortfin eel was captured

Water quality of the Rangitopuni Stream indicated poor dissolved oxygen, and slightly elevated tem-
peratures and conductivity; however, heavy metal concentrations were overall acceptable based on
the findings set out in Section 3.3.4 and 3.3.5. Pressures from ammoniacal nitrogen and chemical oxy-
gen demand are present.
In situ water quality of the ponds indicates high temperatures and conductivity, and low oxygen levels,
limiting aquatic fauna that may reside within them.
Sediment quality throughout the Rangitopuni Stream indicates accumulation of heavy metals is not
occurring in the in-stream sediments.
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APPLICABILITY AND LIMITATIONS

Restrictions of Intended Purpose

This report has been prepared solely for the benefit of Waste Management New Zealand as our client with
respect to the brief. The reliance by other parties on the information or opinions contained in the report shall,
without our prior review and agreement in writing, be at such party’s sole risk.

Legal Interpretation

Opinions and judgements expressed herein are based on our understanding and interpretation of current reg-
ulatory standards and should not be construed as legal opinions. Where opinions or judgements are to be relied
on, they should be independently verified with appropriate legal advice.

Maps and Images

All maps, plans, and figures included in this report are indicative only and are not to be used or interpreted as
engineering drafts. Do not scale any of the maps, plans or figures in this report. Any information shown here on
maps, plans and figures should be independently verified on site before taking any action. Sources for map and
plan compositions include LINZ Data and Map Services and local council GIS services. For further details regard-
ing any maps, plans or figures in this report, please contact Bioresearches.
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Appendix A Terrestrial Survey Data

Vegetation

Table 20. Species recorded on-site during the vegetation surveys

Scientific name

Common name

Regional Conservation status

National Conservation Status

Griselinia littoralis kapuka Threatened - Endangered Not Threatened Planted
Kunzea robusta kanuka Not threatened Not Threatened Planted and natural|
Agathis australis kauri At Risk - Declining Threatened - Vulnerable Planted
Pomaderris kumeraho kumarahou At Risk - Declining Not Threatened Natural
Melycitus macrophyllus large-leaved mahoe At Risk - Naturally uncommon Not Threatened Natural
Olearia lineata cv. 'Dartonii' long-leaved tree daisy None At Risk - Declining Planted*
Leptospermum scoparium manuka Not threatened Not Threatened Planted and natural|
Myoporum laetum ngaio At Risk - Declining Not Threatened Planted
Metrosideros excelsa pohutukawa At Risk - Declining Threatened - Vulnerable Planted
Plagianthus regius ribbonwood Threatened - Endangered Not threatened Planted
Coprosma repens taupata At Risk - Declining Not Threatened Planted
Austroderia fulvida toetoe Threatened - Endangered At Risk - Naturally uncommon Planted
Melicope ternata wharangi Threatened - Vulnerable Not Threatened Planted
Ptychomnion aciculare pipecleaner moss None None
Dodonaea viscosa akeake Not Threatened Not Threatened
Oplismenus hirtellus subsp. imbecillis basket grass Not Threatened Not Threatened
Pteridium esculentum bracken Not Threatened Not Threatened
Pakau pennigera gully fern Not Threatened Not Threatened
Geniostoma ligustrifolium hangehange Not Threatened Not Threatened
Phormium tenax harakeke, flax Not Threatened Not Threatened
Veronica stricta hebe Not Threatened Not Threatened
Hoheria populnea houhere Not Threatened Not Threatened
Machaerina articulata jointed baumea Not Threatened Not Threatened
Dacrycarpus dacrydioides kahikatea Not Threatened Not Threatened
Corynocarpus laevigatus karaka Not Threatened Not Threatened
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Coprosma robusta karama Not Threatened Not Threatened
Pittosporum crassifolium karo Not Threatened Not Threatened
Piper excelsum kawakawa Not Threatened Not Threatened
Parablechnum novae-zelandiae kiokio Not Threatened Not Threatened
Pittosporum tenuifolium kohth Not Threatened Not Threatened
Sophora tetraptera kowhai None Not Threatened
Pseudopanax crassifolius lancewood Not Threatened Not Threatened
Melycitus ramiflorus mahoe Not Threatened Not Threatened
Carex maorica Maori sedge Not Threatened Not Threatened
Myrsine australis mapou Not Threatened Not Threatened
Bolboschoenus fluviatilis marsh clubrush Not Threatened Not Threatened
Lobelia anceps New Zealand lobelia Not Threatened Not Threatened
Rhopalostylis sapida nikau Not Threatened Not Threatened
Apodasmia similis oioi Not Threatened Not Threatened
Microtis unifolia onion-leaved orchid Not Threatened Not Threatened
Hedycarya arborea pigeonwood Not Threatened Not Threatened
Carex secta purei Not Threatened Not Threatened
Vitex lucens pariri Not Threatened Not Threatened
Carpodetus serratus putaputawéta Not Threatened Not Threatened
Typha orientalis raupo Not Threatened Not Threatened
Carex lessoniana rautahi Not Threatened Not Threatened
Knightia excelsa rewarewa Not Threatened Not Threatened
Dacrydium cupressinum rimu Not Threatened Not Threatened
Pteris tremula shaking brake Not Threatened Not Threatened
Alsophila tricolour silver fern Not Threatened Not Threatened
Leucopogon fasciculatus soft mingimingi Not Threatened Not Threatened
Phyllocladus trichomanoides tanekaha Not Threatened Not Threatened
Pittosporum eugenioides tarata Data deficient Not Threatened Planted
Coprosma areolata thin-leaved coprosma Not Threatened Not Threatened
Cordyline australis t1 kouka, cabbage tree Not Threatened Not Threatened
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Haloragis erecta toatoa Not Threatened Not Threatened
Podocarpus totara totara Not Threatened Not Threatened
Coprosma rhamnoides twiggy coprosma Not Threatened Not Threatened
Coprosma macrocarpa var. minor Not Threatened Not Threatened
Malus x domestica apple Exotic Exotic
Aristea ecklonii aristea Exotic Exotic
Zantedeschia aethiopica arum lily Exotic Exotic
Banksia integrifolia banksia Exotic Exotic
Lauris nobilis bay tree Exotic Exotic
Calystegia silvatica subsp. disjuncta bindweed Exotic Exotic
Calystegia silvatica bindweed Exotic Exotic
Calystegia sepium x silvatica bindweed hybrid Exotic Exotic
Rubus fruticosus agg. blackberry Exotic Exotic
Acacia melanoxylon blackwood Exotic Exotic
Melaleuca citrina bottlebrush Exotic Exotic
Rumex obtusifolius broad-leaved dock Exotic Exotic
Plantago major broad-leaved plantain Exotic Exotic
Paraserianthes lophantha brush wattle Exotic Exotic
Ranunculus repens buttercup Exotic Exotic
Physalis peruviana Cape gooseberry Exotic Exotic
Hypochaeris radicata catsear Exotic Exotic
Ligustrum sinense Chinese privet Exotic Exotic
Galium aparine cleavers Exotic Exotic
Trifolium repens clover Exotic Exotic
Dactylis glomerata cocksfoot Exotic Exotic
Salix fagilis x S. euxina crack willow Exotic Exotic
Malva pseudolavatera Cretan mallow Exotic Exotic
Eucalyptus sp. eucalyptus Exotic Exotic
Foeniculum vulgare fennel Exotic Exotic
Myosotis arvensis field forget-me-not Exotic Exotic
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Pilosela caespitosa field hawkweed Exotic Exotic
Erigeron bilbaoanus Fleabane Exotic Exotic
Glyceria maxima floating sweetgrass Exotic Exotic
Ulex europaeus gorse Exotic Exotic
Senecio skirrhodon gravel groundsel Exotic Exotic
Carex divulsa grey sedge Exotic Exotic
Lagurus ovatus hare's tail Exotic Exotic
Leontodon saxatilis hawkbit Exotic Exotic
Crataegus monogyna hawthorn Exotic Exotic
Potentilla indica Indian strawberry Exotic Exotic
Lonicera japonica Japanese honeysuckle Exotic Exotic
Cenchrus clandestinus kikuyu Exotic Exotic
Bellis perennis lawn daisy Exotic Exotic
Lotus pedunculatus lotus Exotic Exotic
Hesperocyparis macrocarpa macrocarpa Exotic Exotic
Paspalum distichum mercer grass Exotic Exotic
Crocosmia x crocosmiiflora montbretia Exotic Exotic
Plantago lanceolata narrow-leaf plantain Exotic Exotic
Plantago lanceolata narrow-leaved plantain Exotic Exotic
Populus deltoides necklace poplar Exotic Exotic
Araucaria heterophylla Norfolk island pine Exotic Exotic
Leucanthemum vulgare oxeye daisy Exotic Exotic
Helminthotheca echioides oxtongue Exotic Exotic
Linum bienne pale flax Exotic Exotic
Cortaderia selloana pampas Exotic Exotic
Oenanthe pimpinelloides parsley dropwort Exotic Exotic
Paspalum dilatatum paspalum Exotic Exotic
Mentha pulegium penny royal Exotic Exotic
Lysimachia arvenisis pimpernel Exotic Exotic
Pinus sp. pine Exotic Exotic
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Verbena bonariensis purple-top Exotic Exotic
Pinus radiata radiata pine Exotic Exotic
Trifolium praetense red clover Exotic Exotic
Casuarina cumminghamiana river she-oak Exotic Exotic
Lolium perenne rye grass Exotic Exotic
Cirsium vulgare Scotch thistle Exotic Exotic
Eucalyptus cinerea silver dollar gum Exotic Exotic
Juncus effusus var. effusus soft rush Exotic Exotic
Sison amomum stone parsley Exotic Exotic
Anthoxanthus odoratum sweet vernal Exotic Exotic
Acacia longifolia Sydney golden wattle Exotic Exotic
Lolium arundinaceum subsp. arundinaeceum tall fescue Exotic Exotic
Ligustrum lucidum tree privet Exotic Exotic
Salix matsudana twisted willow Exotic Exotic
Cyperus eragrostis umbrella sedge Exotic Exotic
Vicia sativa vetch Exotic Exotic
Myosotis laxa subsp. caespitosa water forget-me-not Exotic Exotic
Persicaria hydropiper water pepper Exotic Exotic
Nasturtium officinale watercress Exotic Exotic
Daucus carota wild carrot Exotic Exotic
Hedychium gardinerianum wild ginger Exotic Exotic
Avena fatua wild oat Exotic Exotic

Agonis flexuosa willow myrtle Exotic Exotic
Holcus lanatus Yorkshire fog Exotic Exotic
Gamochaeta americana Exotic Exotic

Notes: *this species is endemic to the bottom two-thirds of the south island and it is likely that the plants observed at site are a commercial cultivar 'Dartonii';
**This species is endemic to the south-eastern portion of the North Island and does not naturally occur in the Auckland region, where it is considered a pest species
due to hybridisation risks with native kowhai
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Table 21. Pond Counts: Combined species abundance and detection rate over survey periods; 14/11/2024 to 5/3/2025

| Average abun-

Native/ ST Detection |Individual to-

| Standard

Species 4 5 dance St. Error
Introduced Pl Rate tal (Mean/count) dev.
Mallard Introduced 38 43 67 18 | 78 4 4 7 88% 252 36.00 29.30 10.36
ICanada Goose Introduced 73 6 18 3 38% 97 32.33 35.73 12.63
|Dabchick Native 3 3 8 3 38% 14 4.67 2.89 1.02
|Pukeko Native 3 3 2 6 2 10 12 7 88% 38 5.43 4.08 1.44
IParadise Shelduck Native 26 19 2 2 4 50% 49 12.25 12.18 4.30
Welcome Swallow Native 3 19 4 25 4 50% 51 12.75 10.97 3.88
IBIack Swan Native 1 1 13% 1 1.00 0.00 0.00
ILittIe Black Shag Native 1 1 13% 1 1.00 0.00 0.00
Spur Winged Plover Native 3 1 13% 3 3.00 0.00 0.00
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Figure 16. Mean number of birds (with standard error) per pond count over the survey period; 14/11/2024 to 5/3/2025

Table 22. Dabchick Records over the survey period; 14/11/2024 to 5/3/2025
Species

Date Start time _ Chicks / Juve-
(dd/ /yy) (24 hr clock) (If no species are recorded select Adults -
o Feee this off the drop down list) AL

Pond ID Number Observer

1 MS and MA 9/12/2024 14:28:00 Dabchick, NZ 2 Yes 2
1 MS 5/03/2025 12:25:00 Dabchick, NZ 1 1
2 MS 9/12/2024 14:02:00 Dabchick, NZ 2 Yes 2
2 MS and MA 14/11/2024 11:30:00 Dabchick, NZ 1 1
6 MA 9/12/2024 10:00:00 Dabchick, NZ 2 2 Yes 4
6 MS and MA 14/11/2024 10:30:00 Dabchick, NZ 2 2 Yes 4

Job Number: 67602

Date of Issue: 20 April 2026



Redvale Landfill Expansion Project

Ecological Values Assessment

Bioresearches *»

A Babbage Company

cw

03/03/2025 09:30:00

Dabchick, NZ

Table 23. 5MBC data: combined species abundance and detection rates over two survey periods; 9/12/2024 to 5/3/2025

. SMBC Sites # sites (n=10) Detection > a::::i:iie
- Native/ detected Rate Individual (Mean/count)
Introduced total
9 10

Australasian Harrier Native 1 1 10.0% 1 1.00 0.00
Fantail Native 1{1]o 1|1 1 6 60.0% 5 0.83 0.13
Grey Warbler Native 2 2 1 1 2 5 50.0% 8 1.60 0.17
Kingfisher Native 3 2 |0 1 1 1 6 60.0% 8 133 0.33
Paradise Shelduck Native i 2 2 20.0% 4 2.00 0.00
Pukeko Native 1|21 )af1|1]2 7 70.0% 12 1.71 035
Silvereye Native 2 2 1] 3 4 5 50.0% 12 2.40 0.36
Spur Winged Plover Native 2 1 6 1 1 5 50.0% 11 2.20 0.69
Tui Native 1 1 2 2 4 40.0% 6 1.50 0.18
Blackbird Introduced 1 1 0 2 1 2 6 60.0% 7 117 0.24
Canada Goose Introduced 1 1 10.0% 1 1.00 0.00
Chaffinch Introduced 3 1 3 4 2 (1] 2 2 4 9 90.0% 22 2.44 0.36
Goldfinch Introduced 1 1 10.0% 1 1.00 0.00
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Greenfinch Introduced 1 1 2 20.0% 2 1.00 0.00
Magpie Introduced 311 2 20.0% 4 2.00 0.45
Myna Introduced 2017 |24 |31 |26 |15 (6|12 | 15| 14 10 100.0% 180 18.00 2.33
Pheasant Introduced 1 1 1 1 4 40.0% 4 1.00 0.00
Rosella Introduced 1 1 10.0% 1 1.00 0.00
Skylark Introduced 1 1 2 20.0% 2 1.00 0.00
Song Thrush Introduced 1 1 10.0% 1 1.00 0.00
Sparrow Introduced 6 | 8| 9|7 |8 51 4 7 70.0% 47 6.71 0.57
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Figure 17. 5MBC: combined species abundance and detection rates (with standard error) over two survey periods; 9/12/2024 to 5/3/2025
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Table 24. Species recorded on-site during opportunistic observations, not otherwise detected during targeted surveys

Nati
Common Name Scientific Name SR Regional Threat Status National Threat Status
Introduced
Black backed gull Larus dominicanus Native Not threatened Not threatened
|Black shag Phalacrocorax carbo Native Threatened — Critical At Risk - Relict
|Red billed gull Chroicocephalus novaehollandiae Native Threatened - Vulnerable At Risk — Declining
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Appendix B Macrophyte Survey Data

Site 1 [ Spring
Transect 1 2 3 4 5 [ e | 7 | 8 9 10 [ u [ 1 Mean S.E
Width (m) 5.1 4.4 3.8 5 38 | 44 | 52 | 41 26 | 21 | 24 | 46
Macrophytes (%)
Willow weed Persicaria sp. 0 0 0 0 0 0 0 0 0 1 2 0 0.25 0.18
Watercress Nasturtium officinale 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Duckweed Lemna minor 0 0 0 0 8 0 0 0 0 0 0 0 0.67 0.67
Cape pondweed Aponogeton distachyus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Starwort Callitriche stagnalis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Water Celery Apium nodiflorum 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Oxygen weed Elodea canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Blunt pondweed Potamogeton ochreatus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Curly pondweed Potamogeton crispus 0 0 0 0 0 0 80 85 60 98 95 65 40.25 12.50
Buttercup Ranunculus repens 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Other macrophytes Ludwigia palustris 0 10 0 0 5 0 0 10 3 1 0 10 3.25 1.26
Mercel 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Iron flocc 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Nitella Nitella hook eri 1 60 15 0 75 0 0 0 25 0 0 15 15.92 7.42
Green mat 0 3 0 0 0 0 0 0 0 0 0 0 0.25 0.25
Green filamentous 0 0 0 0 0 0 60 60 0 0 0 0 10.00 6.74
Brown mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Total Macrophytes (%) 0 10 0 0 13 0 80 95 63 100 97 75 44.42 12.62
Total Algae (%) o1 63 15 0 5 7 o 7" e " 60 s " o " o 7 15 26.17 8.55
Bare Substrate (%) 99 27 85 100 12 100 -40 -55 12 0 3 10 29.42 15.67
Site 2 [ Spring
Transect 1 2 3 4 5 | 6 | 7 | 8 9 [ 10 [ 11 | 12 Mean S.E
Width (m) 6.5 6.4 6.2 6.1 62 | 6 | 6 | 6 6 | 58 | 59 | 52
Macrophytes (%)
Willow weed Persicaria sp. 10 5 20 2 0 10 0 0 2 0 10 20 6.58 2.15
Watercress Nasturtium officinale 0 5 0 0 0 0 0 0 0 0 0 0 0.42 0.42
Duckweed Lemna minor 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Cape pondweed Aponogeton distachyus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Starwort Callitriche stagnalis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Water Celery Apium nodiflorum 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Oxygen weed Elodea canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Blunt pondweed Potamogeton ochreatus 70 0 0 0 50 0 0 0 0 0 0 0 10.00 6.85
Curly pondweed Potamogeton crispus 10 0 0 0 0 0 0 30 0 0 90 60 15.83 8.57
Buttercup Ranunculus repens 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Other macrophytes Ludwigia palustris 0 0 0 0 0 0 1 0 0 0 0 20 1.75 1.66
Mercel 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Iron flocc 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Nitella Nitella hook eri 0 0 0 20 0 0 0 0 0 0 0 0 1.67 1.67
Green mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Green filamentous 0 0 0 0 0 5 5 5 0 0 0 0 1.25 0.65
Brown mat 0 0 0 0 0 85] 85] 55 50 0 0 0 14.58 6.41
Brown filamentous 0 0 0 0 0 0 0 0 5 0 0 0 0.42 0.42
Total Macrophytes (%) 90 10 20 2 50 10 1 30 2 0 100 100 34.58 11.60
Total Algae (%) ) 0 0 20 o " 4 " 4 7 60 550 7 0o " o " o 17.92 6.95
Bare Substrate (%) 10 90 80 78 50 50 59 10 43 100 0 0 47.50 10.31
Site 3 Spring
Transect 1 2 3 4 5 | e [ 7 | 8 9 [ 10 [ 1 [ 12 Mean S.E
Width (m) 2.8 3.5 4.1 1.9 24 | 24 | 18 | 34 25 | 29 [ 22 | 46
Macrophytes (%)
Willow weed Persicaria sp. 0 0 0 0 0 0 0 0 0.5 15 0 10 2.13 1.43
Watercress Nasturtium officinale 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Duckweed Lemna minor 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Cape pondweed Aponogeton distachyus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Starwort Callitriche stagnalis 0.2 0 0 0 0 0 0 0.5 0 0 0 0 0.06 0.04
Water Celery Apium nodiflorum 0.1 3 0 0 0 0 2 1 0 5 0 0 0.93 0.47
Oxygen weed Elodea canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Blunt pondweed Potamogeton ochreatus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Curly pondweed Potamogeton crispus 2 25 0 0 0 0 1 1 1 40 80 60 17.50 8.05
Buttercup Ranunculus repens 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Other macrophytes Ludwigia palustris 0 0 0.5 0 0 0.5 0.5 0.5 0.5 0 0 0 0.21 0.07
Mercel 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Iron flocc 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Nitella Nitella hook eri 0 5 5 30 5 5 5 20 25 40 20 5 13.75 3.70
Green mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Green filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Total Macrophytes (%) 2.3 28 0.5 0 0 0.5 35 3 2 60 80 70 20.82 8.93
Total Algae (%) ) 5 5 30 5 " 5 " 5 7 20 5 " a0 " 20 " s 13.75 3.70
Bare Substrate (%) 97.7 67 94.5 70 95 94.5 eilE 77 73 0 0 25 65.43 10.55
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Site 4 [ Spring
Transect 1 [ 2 | 3 [ a4 | 5 T 6 [ 7 | 8 | o [ 10 [ 11 [ 12 Mean S.E
Width (m) 11 [ 27 | 11 [ a7 [ 33 | 24 | 14 [ 24 | o055 | o081 | 51 | 46
Macrophytes (%)

Willow weed Persicaria sp. 20 0 3 5 0 0.1 5 25 20 0 0 40 9.84 3.82
Watercress Nasturtium officinale 0 0 0 0 0 0 70 3 35 10 0 0 9.83 6.20
Duckweed Lemna minor 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Cape pondweed Aponogeton distachyus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Starwort Callitriche stagnalis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Water Celery Apium nodiflorum 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Oxygen weed Elodea canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Blunt pondweed Potamogeton ochreatus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Curly pondweed Potamogeton crispus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Buttercup Ranunculus repens 1 0 91 70 0 0 3 0 5 1 0 10 15.08 8.96
Other macrophytes Ludwigia palustris 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00

Mercel 0 0 1 0 0 0 0 0 0 0 0 0 0.08 0.08
Iron flocc 0 10 0 5 0 70 0 0 0 0 0 0 7.08 5.79
Nitella Nitella hook eri 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Green mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Green filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Total Macrophytes (%) 21 0 95 75 0 0.1 78 28 60 11 0 50 34.84 10.16
Total Algae (%) f o " o " o " o " o " o " o " o " o " o " o " o 0.00 0.00
Bare Substrate (%) 79 100 5 25 100 99.9 22 72 40 89 100 50 65.16 10.16
Site 1 | Autumn
Transect 1 2 3 4 5 6 7 8 9 10 11 12 Mean SIE
Width (m) 3.84 3.28 2.75 4.56 3 3.13 3.64 3.71 1.67 1.81 2.09 2.61

Macrophytes (%)
Willow weqPersicaria sp. 0 0 0 0 0 0 1 0 0 5 0 0.50 0.42
Watercres|Nasturtium officinale 0 0 0 0 0 0 0.5 0 0 0 7 0 0.63 0.58
Duckweed|Lemna minor 0.5 0.5 5 3 0.5 2 0.5 0 0 0.1 0 0 1.01 0.45
Cape pondAponogeton distachyus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Starwort [Callitriche stagnalis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Water CeldApium nodiflorum 0 0 0 0 0 2 0 0 0 0 0 15 1.42 1.25
Oxygen wqElodea canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Blunt pond Potamogeton ochreatug 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Curly pondPotamogeton crispus 0 0 0 0 0 0 35 0 0 10 50 0 7.92 4.82
Buttercup [Ranunculus repens 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Other macrophytes 0 0 5 0 0 2 0 15 25 0 0 3 4.17 2.27
Iron flocc 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Nitella Nitella hook eri 0 0 30 15 65 60 0 0 0 0 0 0 14.17 7.04
Green mat| 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Green filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Total Macrophytes (%) 0.5 0.5 10 3 0.5 6 36 16 25 10.1 62 18 15.63 5.27
Total Algae (%) o " o " 3 " 1535 " 6 "6 " 0o " o " o " o " o " o 14.17 7.04
Bare Substrate (%) 99.5 99.5 60 82 34.5 34 64 84 75 89.9 38 82 70.20 6.94
Site 2 | Autumn
Transect 1 2 3 4 5 6 7 8 9 10 11 12 Mean S.E
Width (m) 1.62 1.94 3.42 4.81 4.63 6.2 5.8 5.7 6.9 4.3 2.56 2.35
Macrophytes (%)

Willow weqPersicaria sp. 90 25 10 0 3 0 0 0 5 5 15 10 13.58 7.28
Watercres|Nasturtium officinale 5 5 0 0 0 0 0 0 0 0 0 0 0.83 0.56
Duckweed|Lemna minor 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Cape pondAponogeton distachyus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Starwort |Callitriche stagnalis 0 0 0 0 0 0 0 0 0 0 0.5 0 0.04 0.04
Water Cel§Apium nodiflorum 0 70 0 0 0 0 0 0 0 0 0 0 5.83 5.83
Oxygen wqElodea canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Blunt pond Potamogeton ochreatus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Curly pondPotamogeton crispus 0 0 95 0 15 70 5 0 0 30 25 0 20.00 9.09
Buttercup |Ranunculus repens 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Other macrophytes 0 0 5 2 2 2 5 0 0 0 0 0 1.33 0.56
Iron flocc 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Nitella Nitella hook eri 0 0 0 5 30 0 20 0 0 60 0 0 9.58 5.38
Green mat| 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Green filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Total Macrophytes (%) 95 100 110 2 20 72 10 0 5 35 40.5 10 41.63 12.00
Total Algae (%) o " o " o " 5 " 3 " o " 2 " o " o " e " o " o 9.58 5.38
Bare Substrate (%) 0 -10 93 50 28 70 100 95 5 59.5 90 48.79 12.02
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Site 3 | Autumn
Transect 1 2 3 4 5 6 7 8 9 10 11 12 Mean SE
Width (m) 2.6 0.89 0.63 1.07 0.78 1.02 0.86 2.07 0.89 2.54 1.96 0.61

Macrophytes (%)
Willow weqPersicaria sp. 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Watercres|Nasturtium officinale 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Duckweed|Lemna minor 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Cape pondAponogeton distachyus 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Starwort  [Callitriche stagnalis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Water Celd Apium nodiflorum 0 0 0 0.5 0 0 0 0 0 0 0 0 0.04 0.04
Oxygen w§Elodea canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Blunt pond Potamogeton ochreatug 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Curly pond Potamogeton crispus 0 0 0 0 70 0 15 0 90 80 100 0 29.58 12.04
Buttercup [Ranunculus repens 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Other macrophytes 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Iron flocc 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Nitella Nitella hookeri 0 20 0 0 0 0 0 0 0 0 0 0 1.67 1.67
Green mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Green filamentous 0 0 0 0 0 0 0 0 0 35 0 0 2.92 2.92
Brown mat 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Brown filamentous 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Total Macrophytes (%) 0 0 0 0.5 70 0 15 0 90 80 100 0 29.63 12.03
Total Algae (%) 0 20 0 0 o "o " o " o " o " 3 " o 0 4.58 3.23
Bare Substrate (%) 100 80 100 99.5 30 100 85 100 10 -15 0 100 65.79 13.14
Site4 | Autumn
Transect 1 2 3 4 5 6 7 8 9 10 11 12 Mean S.E
Width (m)

Macrophytes (%) Intermittent Steam Dry - No instream data collected.
Total Macrophytes (%) 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Total Algae (%) 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00
Bare Substrate (%) 100 100 100 100 100 100 100 100 100 100 100 100 100.00 0.00
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Appendix C Macroinvertebrate Data

Spring 2024 Autumn 2025
CLASS: Taxa
PHYLUM Order Family Taxa MCIsb| site1 Site2 Site3  Site4 Sitel Site2  Site3  Site4  Site5
ANNELIDA OLIGOCHAETA Oligochaeta 3.8 16 8 28 28
HIRUDINEA Glossiphonia sp. b 1.2 4 3 2 24 8 20 4
PLATYHELMINTHES Platyhelminthes b 0.9 1 4 2 4
NEMERTEA Nematoda 3.1 2 4
MOLLUSCA GASTROPODA  Hydrobiidae Potamopyrgus antipodarum 2.1 1292 17 782 4424 1556 60 16
Planorbidae Gyraulus sp. 17 56 10 80
Physidae Physella fontinalis 0.1 104 18 110 128 156 268 8
Lymneaidae Lymnaea columella 1.2 4 3 2
Ancylidae Gundlachia sp. 2.4 8
BIVALVIA Sphaeriidae Pisidium hodgkini 2.9 76
ARTHROPODA Araneae Dolomedes sp. 6.2 8 1 4
CRUSTACEA:
Cladocera Cladocera 0.7 8
Ostracoda Ostracoda 1.9 76 5 2 32
Amphipoda Paraleptamphopus subterraneus 5.5 4 4
Paracalliope fluviatilis 55 852 76
INSECTA:
Odonata Zygoptera Xanthocnemis zealandica 1.2 160 51 5 1 108 10 8 4
Anisoptera Antipodochlora braueri 6.3 4
Hemicordulia australiae 0.4 1
Ephemeroptera Leptophlebiidae  Zephlebia spp 8.8 12
Trichoptera Hydroptilidae Oxyethira albiceps 1.2 16 3
Paroxyethira hendersoni 3.7 8 2
Polycentropodidae Polyplectropus puerilis 8.1 8
Leptoceridae Triplectides obsoleta 5.7 32 4
Hemiptera Veliidae Microvelia sp. 4.6 108 8
Corixidae Sigara sp. 2.4 12 8
Anisops  sp. 2.2 16 4 120
Coleoptera Hydrophilidae Hydrophilidae 8 8
Enochrus tritus 2.6 48 4 8
Dytiscidae Rhantus suturalis 1 16
Diptera Tipulidae Zelandotipula sp. 3.6 4 8
Hexatomini Paralimnophila skusei 7.4 4
Simuliidae Austrosimulium australense gp 3.9 4 10
Chironomidae Chironomus 3.4 32 16
Polypedilum 8 8 1 2
Orthcladiinae 3.2 4 4
Tanyderidae Mischoderus sp. 5.9 8 12
Culicidae Culexsp. 1.2 8 4 12 24 152
Dixidae Paradixa sp. 8.5 8 1 16 4
TOTALS: NO. TAXA 23 14 11 18 10 4 6 7 11
NO. EPT TAXA 5 2 0 0 1 0 0 0 0
NO. INDIVIDUALS 1956 118 1781 4788 1996 28 468 104 316
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Appendix D Fish Survey Data

Length (mm)
Spectes seartype rorat o) Average Min Max
Common Bully Gobiomorphus cotidianus G. Minnow & Fyke 20 43.4 31 58
Cran's Bully Gobiomorphus basalis Fyke 4 51.25 38 66
Shortfin Eel Anguilla australis Fyke 1 390 390 390
Longfin Eel Anguilla dieffenbachii Fyke 10 3818 590 1000

Length (mm)
. Gear Type Total (n)
Species Average Min Max
Gobiomorphus cotidianus G. Minnow & Fyke 50 51.2 35 90
Common Bully
Fyke 6 533 300 650

Anguilla australis

Shortfin Eel

Length (mm)
. Gear Type Total (n)
Species Average Min Max
Galaxias fasciatus Fyke 1 34 34 34
Banded kokopu
Gobiomorphus cotidianus Fyke 1 68 68 68
Cran's Bully
Anguilla australis G. Minnow & Fyke 76 477 200 850
Shortfin Eel

Length (mm)
: Gear Type Total (n)
Species
P Average Min Max
Anguilla australis G. Minnow 1 300 300 300
Shortfin Eel

Length (mm)
. Life stage Gear Total (n)
Species
P Min Max
Anguilla australis Elvers Fyke 12 60 100
Shortfin Eel
Anguilla australis Juvenile Fyke 249 100 300
Shortfin Eel
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Anguilla australis Adult Fyke 201 300 800
Shortfin Eel
Length (mm)
Species Life Stage Gear Type| Total (n)
P Min Max
Anguilla australis Juvenile Fyke 4 100 300
Shortfin Eel

Length (mm)
. Life Stage Gear Type| Total (n)
Species

P Min Max
Anguilla australis Elvers Fyke 4 80 100

Shortfin Eel
Anguilla australis Juvenile Fyke 27 100 300

Shortfin Eel
Anguilla australis Adult Fyke 23 300 800

Shortfin Eel
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Appendix E Hill Labs Sediment and Water Quality Data

- R J Hill Labarztorias Limited | ' 0508 HILL LAB (&4 555 22}
26 Duke Street Frankton 3204 | ", +64 7 658 2000

I a S Private Bag 3205 £ mail@hill-labs.cone
Hamilton 3240 Mew Zealand | 5 wwwe hill-labs.conz

Certificate of Analysis Page 10f 3
Client: | Bioresearches Lab No: 3733761 F
Contact:| Treff Barnett Date Received: | 06-Dec-2024
| C/- Bioresearches Date Reported: 13-Dec-2024
PO Box 2828 Quote No: 135038
; Auckland 1140 Order No:

Client Reference: G7802
Submitted By: Treff Bamett

Sample Type: Sediment

Sample Name: S6e 1 [Sediment] She 3 [Sedimen] Site 4 [Sedimant]
Lab Mumber: 3TIIATELS 37TIITELE 3TIITET
Heavy metal, trace level &= Cd Cr,Cu,NILPD,Zn
Tolal Recoverable Arsenic mofkg dry wi 33 z4 103
Total Recoverabie Cadmium mgikg diy wi VR o441 WE
Total Recoverable Chromium mgikg dry wt 102 LT 1’|
Tolal Recoverable Copper mofkg dry wi 143 B3 o
Total Recoverabie Lead mgikg dry wi a.n oy #
Tolal Recoverable Micked mgikg oy wi a.4 LT 1.6
Tolal Recoveratie Zinc mgikg dny wi 70 a8 L)
Sample Name: Sib= 1 A aber] Sike 2 [Waler] Sfe 3 [Waler] Site 4 [Waber]
Lab Mumber: 3733TE1.1 3F3avel.z 3I7337EL.3 373374
Inceicual Tesks
Total Alkalinity Qi as CaCOh 25 | 70 300
Tolal Suspended Solds pm? =3 = 4 [ 5
Chiloride oA 25 = 27 28
Total Ammoniacal-M g = 0.010 oote 0.0z .00z
Chemical Oxygen Demand (COD) g Oyim? 2| m 8 [ an
Ol and Groass oA <4 5 ] <4

Heavy metals, ossobed, irace As,Cd,Cr,Cu,MILPB.Zn

Dissoheed Arsenic pm? = D.0010 = 0.0010 < 00010 < 0LDo10
Dissoheed Cadmium pm? < 0L00003 < 0.DO0OS < 0.0000S < QL0000
Dissohved Chromiem i = D.0003 = 0.000% = 0,005 < 0LDO0S
Dissohsed Copper pm? 0.0006 0L0006 0.0008 < 0LDO0S
Dissohed Laad pam? = 000010 = 00000 = 000010 = Q009D
Dissobed Mickel i 0.0z 0001 = 0.0 0.0014

Dissohwed Zinc pm? = D.0010 00013 DOo11 # 0.00189

Heavy meetals, ioials, trace As Cd, Cr,Cu, HI,Fb Zn

Toolal Arsenic pAmA = 0,001 Duoo1 = 00011 0.003
Tobal Cadmium oA = 00033 = DUDD0O33 = 0LDI0S3 = 0.000053
Tolal Chromium pmd < 000033 = 0.00082 DLOODTT = 000033
Tolal Copper pamA 0.00032 0.000e0 Duooq01 0.000as
Toobal Lead oA = 0U00011 L g B = 0.00019 00002
Tolal Micie! pmd 0.03118 0.00105 #1 000113 0.00132
Tolal Zinc pamA 00013 DUO01S = 0001 = 0.0072
,1*{""'""'”"':1'- TFE“n”f
EAES s, a This Laboratory is accredied by InErnalional Accrediation New Zealand (IANI), which reprassents
E—‘"ﬁ Mew Zealand in the niemational Laboratory Accredilaiion Cooperation {(ILAC ). Through the ILAS
EL AN LE Mutual Fecognition Aranpement (ILAC-SARA) this accreditaion |s infesmatonaly ecognised.
S § £ f The tests raported herein have besn performedd in accordancs with the ferms: of accredtation, with the
R g g nt” exception of tests marked * ar any comments and interpretations, which are not accredted.
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Sample Type: Agueous

Sample Name: Sitm 1 W aber| Site 2 [Waier] Sie 3 [Waler] Sitm 4 [Watber]
Lab Mumber: 373ITE11 - 3I7IITE 2 ATIITEL.D ATIITOA .4

Total Petroleum Hydmoarbons in Wabsr
c7-C8 oam? BT <010 =010 =010
G0 - C14 pim? =02 [ =0.2 =02 =02
Ci5-Cao g =04 =04 =04 = 0.4
Total hydmocarbons: (C7 - C38) o <07 =07 =07 =07
Analyst's Comments
* It has been noted that the result for the dissolved fraction was greater than that for the total fraction, but within analytical
variation of the methods.

Summary of Met S

The fcliceng abisin] gives 8 Brisl of ha unad Io tha anal for hin job Tha defscion reits green Bslow B hoes sianabis n o reisfieely smes mab=
Desiaciion miis may be higher for LT Tl b or if the mairx thai e dunng - Emil renge
mdicaies ha lowsal and highasi imits n the it ol Akl iniing of - mred limits mrw o= tha won regquesi

Lo e it Hill Labs. 38 Duis: Siewssl, Fronkion, Hnmilon 1208

Sample Type: Sediment

Test Method Description Dietault Detection Limit | Sample No
Indiidual Tesis

Environmental Solids Sampés Dryirg* Aur dried al 33°C E 3T

Usasd for sample preparation.

May contain a residual maoishese content of 2-5%.

[Free waier removed before analysis, non-=ofl ochjects such as
sticks, ames, grass and shones also removed)

Emviroremeantal Sobds Sampls Adr dried al 33°C and sleved, <2mm fraction. k> 3-T
Preparation Used for sample preparation

My contain a residusl mokshes conlent of 2-07%.

{Fres waler removed before analysis, non-soil chjects such as
shcks, soves, gross and shones also removed).

Total Recoverable digestion Hitric / hydmochionic acid digestion. S EFA 200.2. - 17
Heavy metal, trace lewel Drisd sampile, =2mm fracion. Nirdc/Hydrochiorc acld digestion, | 00010 - 0.8 mgiog dry wi 3-7
A5 Cd.Cr,Cu,NI,FPb.Zn ICP-ME, trace kevel.

Sample Type: Agueous

Test Method Description DeTault Detection Limit | Sampke No

Individual Tests

Filtration, Linpresened Sample fitration throwgh OL4Sem mesmirans flbsr. - 1-4

Tolal Digeston Hitric acid dipesstion. APHA 3030 E (modifled) : Online Ediion. - 1-4

Total Alkalinity Titraton ic pH 4.5 [M-aicalinity), sniobbiraior, APHA 2320 B 1.0 g/'m?® as CaCDy 14
Cmoafied for Alkalinity =200 - Onling Eoison.

Tolal Suspended Solds Filration using YWhatman B34 AH, Advaniec GC-50 or 3 gim? 14

equalent fifers. (nominal pore size 1.2 - 1.9um), gravmestnc
determination. APHA 2340 O (modified] ;| Oniine Edition.

Filtralion for dissoived metals analysis Sampie filtration throwgh 0.4 5em mesmibrans Alber and - 1-4
preservalion with nitric acid. APHA 3030 E | Online EdiSion.

Chioride Fiiered saample. lon Chromalsgraphy. AFHA 2110 B 0.5 g 1-4
[miadified) - Oniling Edition.

Tolal Ammoniacal-N Phancihypochionte coloursmestry. Flow Injsction analyser. (MHs- OO0 gim? 14
W= MHy -M + NHx-N). AFHA 43500-MH> H (modified] : Online
Edition.

Chemical Owygen Demand (S00), irmoce | Dichromate'swiphuric ackd digestion in Hach tubes, colorimetry. & g Ogxim? 1-4

Jomry Traoe Level method. APHA 3230 D - Online Ediion

Ol and Greass Sampls filtration through Mter ald, Soxhiket axtraction, gravimetric 4 gim? 1-4

detesmination of exdracied O & Grease. APHA 3320 D
{modified) - Online Edition.

Heavy melals, dissohed, race 0.43pm FEralion, BOP-ME, trace level. APHA 3125 B : Onlina CLOODDS - 00010 g 14
A5 Cd, Cr,Cu,MILPE . 2n Editicn.

Heavy metals, iotals, irace Hitric acid dipestion, FCP-ME. irace level. AFHA 31258 0LOO0053E - 0.0011 gim? 1-4
#s Cd.Cr,Cu,MILPb. Zn [rmoaified ) © Online Ediion 5 US EP& 200.8.

Tolal Peroleum Hydrocarbons i V' oer

CT-CH Solvent exdraciion, GC-FID analysis. in-house basad on LS 010 g 14
EP#&, B3

CiD-Ci4 Sotvent exdraciion, GC-FID analysis. In-house based on LIS 0.2 gpim® 14
EPFa Bl

Ci3-C3a Saotvent exiraciion, GC-FID analysis. in-house basesd an LS 0.4 g 1-4
EP#& B3

Lab Mo: 3733761-5Pv1 Hill Labs Page 2 of 3
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Sample Type: Agueous
Test

Method Desoription

Detault Detection Limit

Sampke No

Total hydrocarbans (C7 - C36)

Calculalion: Swm of carbon bands from ©F o C38. Indhouse
based on S EFA B35

0.7 g

14

These samples were collected by yourselves (or your agent) and analysed as received at the laborabony.

Testing was compisied batweeen 08-Dec-2024 and 13-Dac-2024. For completion dyes of ndivicual analysss pleass conkaol hs laboralory.

‘Samples are hald o the Eboraiony afler reporiing for a length of ime bassd on the stablity of the samples and analites Geing tested (considering amy
presardation used), and ths siorage space avallabés. Onos the siorage period Is completed, ha samples ane discardad urisss olharsiss agreed withi
fhe2 cushomesr. Exiencsd siorage times may Incur addiional charpes.

This= certificals of analy=sis must not be reproduced, sxoept i Tull, without e wiifien consent of the signaiony.

Ara Heson BSo (Tech)

Chent Sarvices Manager - Ervironmental

Lab Me: 3733761-5Pv1

Hill Labs

Page 3 of 3
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HillLabs

R 1 Hill Laboratories Limited | ", D508 HILL LAB (&4 555 22)
2B Duke Street Frankton 3208 +4& T B58 2000

Private Bag 3205 £ mail@hill4abs.conz
Hamilton 3240 New Zealand = wewoadhill-labs.conz

Certificate of Analysis Page 1of 3

Client: | Bioresearches
Contact: Treff Barnett
Ci- Bioresearches
PO Box 2828
Auckland 1140

Lab Mo:

Date Received:
Date Reported:
Quote No:

Order No:

Client Reference:
Submitted By:

3332177 SLIPY
26-Mar-2025

01-Apr-2025

135038

67602
Treff Bamett

Sample Type: Sediment

Sample Name: Site 1 20-Mar-2020 Site 3 20-Mar-2021 Efle 4 Z0-Mar-2023

Lab Mumber: IMITNTT.Z 3DITATT.O 3B3IZNTT.T
Heavy metal, frace level As,Cd,Cr,Cu,MI,Fo.Zn
Tolal Recoveratie Arsenic maikg dry Wt 4782 0.50 498 & DB 7.232 074
Tolal Recoveratie Cadmium moikg dry W 0,184 £ 0.023 0.304 + 0.043 0.731 £ 008
Tolsl Recoveratie Chiomeum maikg dry Wt B.2+1.2 B.2:132 128216
Tolal Recoveratie Copper moikg dry wi 10.2+22 18,9+ 20 L LR R
Tolal Recoverabie Lead maikg dry w B.3£1.2 12.0+ 1.0 Me230
Tolal Recoveratie Mickel moikg dry wi 0.18 4 0.03 1014+ 1.1 120214
Tolal Recoveratie Zinc moikg dry wi B0+ 11 120 & 21 311 £ 02

Sample Type: Agueous

Sample Name: | Sit= 1 28-8ar-2025 Sibe 2 265-Mar-3023 Site 3 20-Mar-2029 S 4 30-Mar- 2023
Lab Mumbier: 3MIZTT.A IWIHTT.I IBIZTATT.A IBIZATT.O

Indeddual Tests
Tatal Alkalinity o' as CaliOs B35 239 133.5+54 2408 410 43 £18
Taotal Suspended Solids pam? 1. FS-¥ ] =K FY-3-] 123427 248+4.1
Chioride pam? 3482237 205317 370423 AWBL22
Taolal Ammaoniacal-H g 0.0842 £0.0073 = 0.010 £ DLODET 0379 2 e 2230 + 008
Chemical Oxygen Damand (SO0 0 Ogim? 2385 2 0.8 309 £ B0 2 14 B0 + 20
Ol and Greass pm? B4+28 =B 27 80229 4427
Heavy mestals, dissohed, trace As,Cd,Cr,Cu,MI,Pb.Zn
Dissoheed Arsenic pim? | DU0OA0B + 0.00067 < QU010 £ DUDDO0ET 0.00145 £ 0LODOET 0.00147 & DLOGOAT
Dissohed Cadmium gm? | < 0.0000% + 0.000034 | < 0.0000S 2 0.000034 | < 0.00003 & 0000024 | < 0.00003 4D .00DO3S
Dissoheed Chromium pm? | < 0.0009 £ 0.00034 < 0000 £ 0UDD0ES < 00005 + 000034 = (0.0005 +0.00034
Dissohed Copper g | < 0.0009 + 000034 < QUDO0S £ DUDO0EE = DLOAO0S + 000034 = (LO00S + 0.00034
Dissohed Lead gm? | = 0.00010 + 0.0D0A7 | = 0.00010 £ 0.000067 | = 0.00010 £ 0.00DOGT | < 0.00010 4 D.00DOGT
Diissohved Mickel g | DUOO0SD + 0.00034 OLDOOTE £ 000034 0.00168 £ DLOD034 L0005 £ DLOCHES
Dis=sohved Zinc pm? | = 0.0010 + 000067 = QUD010 £ DUDO0ET 0.001 25 £ 00006 0.00134 £ DLOODOE
Heavy meetals, iotals, irace As Cd, Cr,Cu, NI, Pb Tn

Taotal Arsenic pam? | DU00135 £ 0.00074 0.001 39 £ 0.00074 0.00212 £ 0LODDTS 0.00187 £ 0LOODTS
Tolal Cadmism pam? | = QUOD000E £ DLOOD030 | < 0000053 + 0000020 | < 0000053 + 0.000030 | < 0.000033 + 0.000030
Tatal Chromium pm?| 0OODSE:0.00038 | <0.00032 4000038 0.00073 £ 0LODD30 000100 £ 0LOG0EE
Taotal Copper pm? | = 0.00053 £ 0LOODEE | <0.00002+000030 | = 0.0OCSE +0.00030 000070 £ 0LOODAG
Taotal Lead pamd? | = 0UDOCH 1 £ 0000074 | < 0.00011 £ 0.000074 | < 0.00011 £ DOO0OTS | DLODD4TS & DLODOOTE
Tokal Macks| pam? | DUDOMOB + 0.00038 0.00088 £ 0.00037 0.00220 £ 000044 0.00420 £ 0L0ODAE
Total Zinc g | < QU004 & 00007 0UD0 20 £ 000074 0.00202 £ DLODDTS 0008 1 £ DLOCDOE

{“’qéi;; Mo This Laboratory ks accredied by International Accrediation Mew Zealand (IANZ), which repressnts
HE—‘E Hew fealand in the iniermational Laboratory Acoredilation Cooperation (ILAC ). Through the LA
m I ANIE mutual Recognibion Arangement (ILAC-MRA) this accreditaton |s IMematonally recognised.

"{Kﬁ # e The lests reported hersn have besn performed in accordance wilth the ierms of accrediaton, wih he

“Healy La™ '%"'n“,.nl- axcepiion of tesis marked * or any commenis and intevpretations., which are nol scorediied.
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Sample Type: Agueous

Eﬂnph Mame: | Si= 1 20-Mar-2023 Sie 2 20-Mar-2023 Site 3 20-Mar-2025 Sfe 4 20-Mar- 2023
Lab Mumber: IWI2ANTT A I TT.3 FIATNTT.4 3B3IZATT.0
Tiotal Petroleurm Hydmoartons in W aber

c7-c8 gm?] =oiozooer =010 £ 0067 = 0.10 £ 0.087 =010 £ 0.067
C10-C14 g < 0.2 +0.083 <DZ2+0083 | <0Z2&£0088 |  <02+0.083
C15-C2a g <04 £0.92 <04 2042 <04 £0.12 < 0.4 £0.12
Tolal hysmcarbans (C7 - C36) ] =0.7£047 =07 2047 ' =07 017 ' =0T £047

The reporied uncertainty is an expanded uncertainty with a level of confidence of approdmaltsly 55 percent (L8, two standard devialions,
calculated using a coverage factor of 2). Reportsd uncertainlies ars caloulated from the performance of typlcal matrices, and do nol ncluds
variation dus to samping.

For furthesr Informaticn on uncaiainty of masswrament @ HIll Laboralonss | refer o the lechnko al nols on our sseshisibe:
www hill-labaoratories, comiles /Intro_To_UOM.pd!, or conact the laboratory.

Analyst's Comments

#1 There was insufficient sample left to filter the usual amount for the Oil and Grease analysis, so the detection limit
achieved is greater than normal.

Summary of Methods

Tha fcliceng sbiein] pives a brief of Tha unasd o tha for i joch Tha deiscion beite geen below e ose alisinabis n o reisiies by smpls mars
Carimciion mids may be higher for wheould EETE . or i s mairs thal b during & imil remgm
mndicwian ha kovwa el and higheat lirniin n e i ol Akl inting of cormpounds mnd lamitn mre trom tha o reumal

Ui m L o wi Hill Luba, 28 Duis Skwal, Frankion, Hemilon 33048

Sample Type: Sediment

Test Method Desoription Default Detectlon Limit | Bample Mo
Indiicual Tests

Ermvirormental Solids Sampls Drying* Adr dried at 33°C = 2,87

Lissd for sample preparastion.

Mlay contain a residual maishes conient of 2-0%.

{Free waier removed before analysis, non-soil chjecks such as
shicics, saves, prass and stones also remaved)

Emvirormmental Sobds Sample Aur dried at 33°C and sleved, <2mm fraciion. - 257
Praparation Used for sampie preparaion

May contain a residual maishers coment of 2-5%.

[Fres water removed before analysis, non-soll chjects such as
siicks, s, gross and stones also remaoved)

Total Recoverable digestion Hitric ¢/ hydrochionc acld digestion. LIS EPA 200.2. = 287
Heavy msial, trace el Diried sample, <2mem fracBon. Nirc/Hydrochioric acid dipestion, | 0.090 - 0.8 mo%g dry wi 28T
A5 Cd Cr,Cu, ML P, Zn ICP-34E, irace kel

Sample Type: Agueous

Test Method Desoription Default Detectlon Limit | Sample Mo

Indiduail Tests

Flltration, Linpresened Sampie filtration throwgh ©.45em mesnbrane fter. - 1, 3-4. 6

Total Digeston Hiiric ackd digestion. APHA 3060 E (modfied) - Online Ediion. 2 1, 3-4, 6

Tolal Alkalinity Titrason 1o pH 4.5 (M-aiabnity), siobtraior. AFHA 2320 B 1.0 g/m® as CaCO, 1,34.8
(modified for Alkadinity <200 © Online Edition.

Total Suspended Solds Filtralion using ¥Whatman 834 AH, Advaniec SC-30 or 3 gim? 1,34.8

equivalent Nkers (nominal pors size 1.2 - 1.9um), gravemetric
dhslemmination. APHA 2340 O (madifisd]) : Online Eoson.

Filiraiion for dissoived metals analysis Sample fifiation throwgh 045 em mesmibrans ks and c 1,34, 8
presservalion with nitric ackd. APHA 3030 B : Onling Edion.

Chiorde Filiered sampie. lon Chromatography. APHA 4110 B 0.8 gt 1,34, 8
[modified] © Online Edilion.

Total Ammoniacal-M Fhenolhypochiorite coloursmetry. Flow infection analyser. (MHs- 0LaD i 1, 34,8
B o= MiHg"-N # MHa-M]. APHA 4500-MHy H [modifisd] @ Onlins
Edition.

Chemical Cixygen Demand (SO0, trace | Dichromatssuigharks ackd digestion in Hach fubes, colommetry. B g Oym? 1, 34,6

| Trzoe Lewel mathod. APHA 3230 D - Onine Ediion

OF and Greass Sampie filtration through fiter ald, Soxhlet exracton, gravimetric & ghm? 1, 34,6

delmrmmination of edracied O8 & Graass. APHA 53320 D
imodified) : Online Edition.

Heayy metais, dssohed, racs DLASpEm FEration, ICP-MS, frace level. APHA 3125 B © Onling 0.0000S - 00010 Qim? 1,346
As,Cd.Cr,Cu,MNI,Pb,Zn Exition.

Heavy melais, iotals, frace Hiiric acki digestion, CP-MS, trace level. AFHA 3125 B - Oniine | 0000053 - 00011 gim?® | 1, 3-4. 8
A5, Cd,Cr,Cu,MI,Pb,Zn Edition.

Lab Mo: 3B32177-SUPw1 Hill Labs Pape 2 of 3
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Sample Type: Aqueocus

Test Method Desoription Default Detection Limit | Samipbe No

Total Peinoleun Hydrocarbons in Waler

cT-c8 Saotvent exraction, GC-FID analysis. in-houss based an LS 0. 13 gin? 1,34, 8
EP& BO13.

Ci0-C14 Solvent extraction, GC-FIO analysis. In-houses based on LIS 0.2 gimr?® 1,34, 8
EPF& B3

Gl - T3 Satvent sdraction, GC-FID analysis. In-house based on U5 0.4 gim® 1,34, 8
EPA B3

Total hydmcarbons (7T - C36) Calculation: Swm of cartan bands from C7 o C36. In-houss 0.7 gim® 1,34, 6
based on LS EPA G015

Testng was complsted between 27-Mar-2025 and 01-Apr-2023. For complstion dates of Individual analyses please comact ihe laboratory.

Samples are held al e Bboraiory affler reporting for a length of ime based on the stability of the samples and analybes being bested (conskdering any
presarvation used), and he siomage space availabde. Once the siorage period s compieled, he samples are dscarded uniess olheraise agreed with
the cusiomeer. Exiended siorage times may inowr additional charpes_

This cerfificale of anabysis must not b= reproduced, except in full, without the wiiien consent of he sigraion.

Ara Heron BSo (Tech)
Chent Sarvices Manager - Environmernial

Lab Me: 3B3217T-SUP Hill Labs Page 3 of 2
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- R J Hill Labaratories Limited | " 0508 HILL LAB (&4 555 22)
28 Duke Street Frankton 3204 | ", +64 7 B58 2000
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Certificate of Analysis Page 10f3
Client: | Bioresearches Lab Me: 343178 L]
Contact:| Treff Barnett Date Received: = 03-Apr-2023

| CI- Bioresearches Date Reporied: 14-Apr-2025

| PO Box 2828 Quote No: 135038

| Auckland 1140 Order No:

‘ Client Reference: 67602
[ Submitted By: Treff Barnett

Sample Type: Sediment

Sample Name: Site 3 [Sedimend] 03-Apr-20Z3 2:45 pm
Lab Number: 30434TE.2
Heavy metal, trace level As,Cd,Cr,Cu,MILPD.ZEn
Tolal Recoverable Arseric maikyg dry w 230 £ 027
Tolal Recoverable Cadmium maikD dry wt 0.295 & 0.027
Tolal Recoverabie Chromium mgikg dry wi 604 2 DO
Tolal Recoverabie Copper maikg dry wi 13.02 2.0
Tolal Recoverable Lead maikg dry w 1022 1.3
Tolal Recoverabie Micks maikg dry wt 507 £ DU
Tolal Recoverable Zinc maikg dry wi THE13
Sample Name: Site 3 03-Apr-2025 9230 am
Lab Number: 3IB431TE.1
Incedcunl Tests
Tolal Alkalinity g as CaCTh 1.2 4 04
Tolal Suspended Sofids g’ 0243
Chionide g 5132 3.1
Tolal Ammonéacal-N oA 1.621 + 0053
Chemical Oxygen Demand (COD) g Oy 34 2 14
O and Greass g 102233

Heyy mestals, dissoheed, irace As,Cd,Cr,Cu,MNILPE.ZIn

Dissohead Arsanic it 0.031395 £ 0LOODGD
DHssohead Carimim pam = 0.00003 £ 0.000034
Dimsoheed Chromium oA = DDO0S = 0.D0034
Disesotved Copper A < DUDD0S £ 000054
DHsohead Lead o = 0.00010 = O.000087T
Dissoheed Mickel P 000184 2 00005
DHszohed Zinc g 0.0:31708 2 DLOODSS

Heavy meetals, iotals, frace As Cd, Cr,Cu, Mi Fb, In

Tolal Arsenic g 0,036 & 000077

Tatal Cadmium g = 0000053 £ 0.000036

Tkl Chromium pam? = [.00093 + 0.00036

Talal Copger o 0.00088 £ 000097

Totad Lead g 0.000304 £ DOD0OTT

Toskal M pim? 00087 & 000043

Total Zinc o 000831 £ 000083
.-"r"'"l.'?':r.- .;tlnrj-'

A +* o Thes Laboratory ks accrediied by Infernational Accreciation Mew Zealand (IANE], which represents
T Hew Zealand In the nfernational Laboratony Accreditation Cooperation (ILAC). Through the ILAC

Py T 4 Butual Recagnitson Arrangement (ILAC-MRAS s accraditaton |5 IMemasonally recopnised,

‘:-_:rﬁ -a 3 The t=sis reported hersin have besn performed in accordanos with the ierms of accreditalion, with he

'*-',,_..ﬂ“.,.:'-'-} %“.H'_ excepiion of tesis marked * or any comments and Interpretations, which are not sccredfed.
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Sample Type: Agueous

Sample Name: Sits I 03-Apr-Z023 5:30 am
Lab Mumber: IB4317E.1
Total Pefroisum Hymmoarbons in Wabsr
CT-C8 m? = 0.10 £ D067
CA0 - 14 o < 0.2 & DU0ED
C13 - C39 pim? =04 2012
Total hysmoarbons (ST - C36) m? = 0.7 2047

The reporied uncertainty ks an expanded uncertainty with a level of confidence of approomatsly B3 percent (L. two standard devialions,
calculated using a coverage factor of 2). Reportsd unceraintiss are calculated from ths performance of typlcal matrices, and oo nol ncluda
variation dus to samping.

For Turthesr Informaticn on uncamfainty of mexserement ol HI Laboraloriess, refer Ao the ischnical nole on our weahisibe:
wwnw_hill-laboratories, comefles/intro_To_UOM. pdl, or conact the laboralory.

Summary of Methods

Tha iclioeng abisin] gires 8 Erisl of 'he usad Io tha for i joh Tha deiscion s green bslow ars Foes alianabis n o reistiesly srmpls malnx
Desisciion imis may be highsr for whezs EETEE b or i ths mairx thai o o durnmng - imil rargs
ndicatas he lowssl and highsst irnits In the il o & Wl miing of compounds ared lariin are from ha UEcn reEgumEl

Liruim 2% ara wi Hil Laba. 28 Dulcs: Skreal. Franiion. Hamiion 1208

Sample Type: Sediment

Test Method Description Default Detection Limit | Samipke Mo
Indiidual Tesis
Emvironmental Solids Sample Drying* Adr dried at 33°C = 2

Usad for sample preparaion.

May contain a residusl moishers conlent of 2-5%.

[Free waier removesd before analysis, non-soil chiecks such as
shiciks, maves, grass and shones also remoyvesd )

Emdroremental Solids Sample Adr dried at 35°C and sieved, =2mim fracticn. - z
Preparation Usad for sampie preparation

May contain a residual mokshere content of 2-50%.

[Free waier remmowesd before analysis, non-soil objects such as
shiciks, maves, grass and shones also remoysd

Tolal Recoverabie dipestion Mitric { hydmoohiono acid digesbon. LS EFA& 200.2 (modfied) .
Heaavy metal, tracs lesesl Drried sample, <2mem Tracion. MNinc/Hydrochioric acid dipsstion, | 00090 - 0.8 moWg dry wi
A5 Cd Cr,Cu,MILPb 2n ICP-345, trace level.

Sample Type: Agqueous

Test Method Description Default Detection Limit | Samipke Mo

Individual Tests

Flitralion, Linpres sned Sample fitraticn Srough OLA5S em mesmbrans fiber. = 1

Tolal DigesSion Hilric ackd digestion. APHA 3030 E (modified) : Online Edition. - 1

Total Alkainity Titradon io pH 4.5 { M-alialinity), sdcbiraior. APHA 2320 8 1.0 gém® as CaCOy 1
imodified for Alkalinity <200 : Online Ediion.

Tolal Suspended Solids Filtration using ¥Whatman B34 AH, Advaniec SC-30 or 3 gim? 1

equivalant fifers (nominal pore slze 1.2 - 1.9um), pravemestic
dhlemination. APHA 2340 D (madifisd] @ Online Eoson.

Filtraion for dissofved metals analysis Sample fiftration throwgh 045 mesmibrans ke and = 1
preservalion with nitric ackd. APHA 3030 B : Onbne Eoon.

Chioride Fifiered samgie. |on Chromatography. APHA 4110 B 0.5 g 1
imodified] - Online Edition.

Tolal Ammonsscal-N Fhenolypochionbts coloursmeiry. Flow infsction analyser. (MHe- L0 gim? 1
M = HWHs"-M + NHx>-MN]1. APHA 4300-MHy H imodified) @ Online
Editicn.

Chemical Ouygen Demand (C00). trace | Dlichromals ic ackd di i n Hach tubes, oolommedry. &g Oum?® 1

Tyt Trazoe Level method. APHA 3220 O - Onine Ediion

OF and Greass Sampla fitration through Ml ald, Soshilet axdracton, gravdmetric & gimt 1

c=lmmination of exdracied Od & Graase. APHA 53320 D
imaodified) - Online Edition.

Heayy metals, dssobed, racs D.43pm FRration, FBOP-ME, irace kvl APHA 31285 8 © Onlina DLDOE0S - DOD10 n'rn’ 1

As T Cr.Cu,MILPB,Zn Edition.

Heayy metals, lotals, frace Hiiric ackd digestion, ICP-ME, tracs level. APHA 3125 B @ Onlins | 00000053 - 00011 gim?® 1

As T Cr.Cu,MILPB, Zn Edition.

Tolal Petroleumn Hydrocarbors i VW aler

CF-Cc8 Saobvent exiraction, GC-FID analysis. in-house based on LS oD pim? 1
EF& 5013,

Lab Mo: 3B431TB-S5UPw1 Hill Labs Page 2of 3
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Sample Type: Agueous

Test Method Desoription Detfault Detection Limit | Sample No

CiD - C14 Sotvent extraction, GC-FID analysis. n-houss based on LS 0.2 g 1
EPA B,

18- C30 Soivent exdraction, GC-FID analysis. In-house based on LS 0.4 p'm? 1
EPA B0

Total hydrocarbons (C7 - T30 Calculaficn: Sum of carbon bands from CF o 538, in-houss 0.7 g 1
based on LS EFA G015

These samplss wers collsched by yourssives (or your agent) and analysed s received at the laborsiony.

Tesing was compisied betwesn 00-Apr-Z2023 and 14-Apr-2025. For completion daies of individual analyses pleass contact e laboralory.

Samples ane held ai e Bbomiony afler reporting for a lengih of Gme based on the skabililty of the samples and analytes being teshed {oonsidering any
presarvation usad), and he sioage space availlabls. Once the siorage period s completed, e samples ane Giscardesd uniess olhersiss agreed with

ihe cusiomer. Exiended siorage fimes may inowr additicnal charges.

This cerfificals of analysis must not b reproduced, sxcepd in Tull, without the wiifien consent of the signaiory.

Ara Heron BSc (Tech)

Chent Services Manager - Environmental

Lab Mo: 3B431TB-SUPv1

Hill Labs

Pape 3 of 3
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Appendix F Water Quality and Sediment Guidelines

Water Quality Guidelines (for metals dissolved in water)

These are concentration thresholds for metals in freshwater, designed to protect aquatic life (fish, inverte-
brates, algae).

New Zealand uses the Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG, 2018)
https://www.waterquality.gov.au/anz-guidelines

These provide trigger values for dissolved metals in water.

Trigger values vary by species protection level (e.g. 95%, 99%, 80%).

Metal 99% Protection 95% Protection 80% Protection Units

(ne/L)
Arsenic (As Ill) 0.024 0.13 0.42 pg/L

Cadmium (Cd) 0.0002 0.0008 0.0025 pg/L
Chromium (Cr VI) 0.06 1 4.4 pg/L

Copper (Cu) ~0.5* ~1.4* ~2.5% ug/L
Lead (Pb) ~0.9* ~3.4* ~9.4*  pug/L

Nickel (Ni) ~2* ~11* ~30* pg/L
Zinc (Zn) ANk ~8.0* ~23* g/l

*Metals marked with ~ are hardness-modified — values depend on calcium/magnesium levels in the water.

Sediment Quality Guidelines (for metals in stream/riverbed sediment)

The Toxicant Default Guideline Values (DGVs) for sediment quality from the ANZG (Australian and New Zealand
Guidelines for Fresh and Marine Water Quality, 2018) are applicable to New Zealand freshwater streams, but
with important caveats. These values are intended as interim, screening-level thresholds and should be used as
part of a broader weight-of-evidence approach in ecological risk assessments.

The ANZG sediment DGVs are explicitly designed for use in both Australia and New Zealand, as they are region-
ally developed from the original ANZECC/ARMCANZ 2000 Guidelines.

They are routinely used by NIWA, regional councils, and the Ministry for the Environment in freshwater sedi-
ment quality assessments, and have been applied in freshwater ecosystems, including lowland rivers, urban
streams, and estuarine environments throughout New Zealand.

While initially developed with more marine/estuarine data, the ISQG-Low and ISQG-High sediment thresholds
(still used under the DGV framework) have been adopted in the absence of more specific NZ freshwater thresh-
olds. They act as a first-tier screening tool—if sediment concentrations exceed DGVs, further site-specific in-

vestigation is typically triggered.
Note / Caveats

1. Not Ecosystem-Specific. The DGVs are not tailored to specific New Zealand stream types, such as upland or
volcanic catchments. Natural background levels (e.g., for arsenic or nickel in geothermal or ultramafic regions)
may exceed DGVs without anthropogenic contamination.

2. Total Metals, Not Bioavailable Fraction. DGVs apply to total recoverable concentrations in fine sediments
(generally <63 pm). i.e. They do not account for bioavailability, which may vary significantly with redox, organic

content, or sulphide binding (e.g., using SEM-AVS methods).
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3. DGVs Are Not Regulatory Limits. These are guidelines, not legal standards. Regulatory decisions in NZ often

rely on site-specific assessments, ecological surveys, and council monitoring frameworks in addition to the

DGVs.

Type of toxicant Toxicant DGV

Metals (mg/kg dry weight)? Antimony 2.0
Cadmium 1.5
Chromium 80
Copper 65
Lead 50
Mercury (Inorganic) 0.15
Nickel 21
Silver 1.0
Zinc 200

Metalloids (mg/kg dry weight)? Arsenic 20

Guideline References:

GV-high
25
10
370
270
220
1.0
52
4.0
410
70

ANZG. (2018). Australian and New Zealand guidelines for fresh and marine water quality. Australian and New

Zealand Governments and the Australian state and territory governments.
https://www.waterquality.gov.au/anz-guidelines

and Toxicology, 39, 20-31.
https://doi.org/10.1007/s002440010075
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