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<500 µm fraction

Site Harbour Location Sampling Date Sampled by Total Cu Pb Zn As Hg Benthic Ecology Particle Size

Anns Creek Manukau Māngere Inlet 2/11/2021 NIWA ✓ ✓ ✓

Harania Manukau Māngere Inlet 1/11/2021 NIWA ✓ ✓ ✓

Māngere Cemetery Manukau Māngere Inlet 2/11/2021 NIWA ✓ ✓ ✓

Tararata Manukau Māngere Inlet 1/11/2021 NIWA ✓ ✓ ✓

Blockhouse Bay Manukau Northern Coast 10/11/2021 AC ✓ ✓ ✓

Big Muddy Manukau Northern Coast 2/11/2021 NIWA ✓ ✓ ✓

Hillsborough Manukau Northern Coast 10/11/2021 AC ✓ ✓ ✓

Little Muddy Manukau Northern Coast 3/11/2021 NIWA ✓ ✓ ✓

Mill Bay Manukau Northern Coast 3/11/2021 NIWA ✓ ✓ ✓

Mauku/Taihiki River A Manukau Mauku River 4/11/2021 NIWA ✓ ✓ ✓

Mauku/Taihiki River B Manukau Mauku River 4/11/2021 NIWA ✓ ✓ ✓

Whangamaire Manukau Pāhurehure Inlet 8/11/2021 AC ✓ ✓ ✓

Whangapouri Manukau Pāhurehure Inlet 8/11/2021 AC ✓ ✓ ✓

Bottle Top Bay Manukau Pāhurehure Inlet 5/11/2021 NIWA ✓ ✓ ✓

Doc Island Mud Manukau Pāhurehure Inlet 5/11/2021 NIWA ✓ ✓ ✓

Drury Inner Manukau Pāhurehure Inlet 5/11/2021 NIWA ✓ ✓ ✓

Pāhurehure Middle Manukau Pāhurehure Inlet 1/11/2021 NIWA ✓ ✓ ✓

Pāhurehure Papakura Manukau Pāhurehure Inlet 5/11/2021 NIWA ✓ ✓ ✓

Pāhurehure Upper Manukau Pāhurehure Inlet 4/11/2021 NIWA ✓ ✓ ✓

Papakura Lower Manukau Pāhurehure Inlet 4/11/2021 NIWA ✓ ✓ ✓

Waimāhia Central Manukau Pāhurehure Inlet 5/11/2021 NIWA ✓ ✓ ✓

Puhinui Upper Manukau Puhinui 5/11/2021 NIWA ✓ ✓ ✓

Pukaki Airport Manukau Pukaki Inlet 1/11/2021 NIWA ✓ ✓ ✓

Pukaki Upper Manukau Pukaki Inlet 1/11/2021 NIWA ✓ ✓ ✓

Pukaki Waokauri Manukau Pukaki Inlet 1/11/2021 NIWA ✓ ✓ ✓

Karaka/ Te Hihi Estuary Manukau Te Hihi Inlet 9/11/2021 AC ✓ ✓ ✓

Waiuku Manukau Waiuku Inlet 9/11/2021 AC ✓ ✓ ✓
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QA Measure Acceptance guidelines Pass  Note  Fail Comments

Blanks All values less than detection 

limits, or <10% of metal 

Pass All metals’ concentrations in procedural blanks were below 

detection limits.

Within site variability CVs <20% Pass                   Metals: CVs 0.79 - 7.61% for As, Cu and Zn. Pb slightly more 

variable (CVs between 1-10%), Hg variable with one site up to 

20% threshold. Majority of Hg sites with very low concentrations 

near or below DLs.  

Within Batch blind 

duplicates

RPDs <30% Metals Pass Metals: 4 samples analysed in duplicate by Hill labs in-house 

QA. RPDs ranged from 0 -13.2% for most metals except one Pb 

sample (17%) and one Hg sample (18.3%). Overall, good within 

batch agreement.

PSD N/A Particle size: No within batch blind duplicates analysed

Certified Reference Material Accuracy: Results within lab 

control limits (+/- 3s, or 99% CLs)

Pass Five CRM (AGAL-10) samples analysed as unknowns for total 

recoverable metals. Means within <10% of certified values for all 

metals except As (111.4%). One individual sample outside lab in-

house control limits (Zn, 52.7 mg/kg) below the lower control limit 

of 52.8 mg/kg.

Variability: Within-batch CV <10% Pass Variability <10%. CVs between 1.7-4.2% for Cu, Pb, Zn, As & 

Hg.

Temporal stability: Means of new 

data within 10% of previous data 

means

Pass Good temporal stability. Difference in means (RPDs) between 

new and previous means were between -3.2% (Cu) and +1.6% 

(As and Hg).

Temporal stability: No trends over 

time >1% of median concentration 

per year (and "very likely" 

likelihood; Sen Slope P>90%).

Note:                                 

Hg and Pb                     

Trends over time to Nov 2021 showed small percent annual 

change, between 0.09-0.41%. Pb and Hg had "very likely" trends 

so have been 'noted', but low percent annual change so not of 

major concern at this stage.

Lab In-House Reference 

Material (optional)

Accuracy: Results within lab 

control limits

Pass                         19 samples of 'QC-A6' analysed as unknowns for total metals. 

Variability (CVs) <9% for all metals. Mean concentrations <10% 

of reference values for all metals (between 91.9% (As) and 104.% 

(Hg)). Overall, the' QC-A6' CRM results indicate good accuracy 

and precision for all metals. 

Bulk Reference Sediments

Total Recoverable Metals Accuracy: Results within lab 

control limits (+/- 3s, or 99% CLs)

Pass                              All metals' results within control limits. 

Within-year variability: CVs <10%. Pass Within-year variability met targets for all metals (CVs 0.4 - 8.7%). 

Highest variabilty seen in Meola OZ Hg (8.7%).

Temporal stability: Means of new 

data within 10% of previous data 

means

Pass Results for all metals within 10% of the previous data means 

(RDP between 1.08 - 7.0%).

Temporal stability: No trends over 

time >2% of median concentration 

per year (and "very likely" 

likelihood; Sen Slope P>90%).

Note:                                

As (Meola) and Zn 

(Midlemore)                                    

BRS trends over time for Nov 2011 to Nov 2021 were all <2% per 

yer annual change. Zn improved further since 2020 but still high 

(98% probability and 1.61% annual change). Meola OZ As 

elevated annual change rate (1.51%) and "very likely" probability. 

Watch for trends in future.
Particle Size Distribution Accuracy: Results within lab 

control limits (+/- 3s, or 99% CLs)

Pass         All mud content values within control limits

Within-year variability: CVs <10%. Pass         CVs <10%. CV of 0.4% for Middlemore and 7.9% for MeOZ BRS.

Temporal stability: Means of new 

data within 10% of previous data 

means

Pass         2021 mean mud content within 4.0% of the previous data mean 

for Middlemore and within 3.3% of the previous data mean for 

Meola OZ BRS.

Temporal stability: No trends over 

time >2% of median concentration 

per year (and "very likely" 

likelihood; Sen Slope P>90%).

Pass Both sites showing "likely" decreasing trends but very low percent 

annual change (0.44% Meola OZ and 0.42% Middlemore). 

OVERALL ASSESSMENT Total metals                       

Note: increasing Zn 

trend in Middlemore 

BRS. Increasing 

trend for As in MeOZ 

BRS         

Metals' results for 2021 sampling are acceptable for use in the 

RSCMP. The most notable exceptions are in BRS analysis with 

"very likely" trend probability and percent annual change above 

1% for As (Meola) and Zn (Middlemore). However, these results 

are within acceptance criteria. The high Zn results have further 

improved from those reported in 2019 (and to a lesser extent 

2020). Continue to watch closely as data builds. 

PSD                                

Pass                     

All QA targets for PSD (particle size distribution; mud content) 

met in 2021. 
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Green Amber Red DGV GV-high

Copper <19 19 - 34 >34 <65 65 - 270 >270

Lead <30 30 - 50 >50 <50 50 - 220 >220

Zinc <124 124 - 150 >150 <200 200 - 410 >410

Arsenic <20 20 - 70 >70

Mercury <0.15 0.15 - 1 >1

Metals

ERC (mg/kg)

No ERC values

No ERC values

ANZG (mg/kg)



ANZG 2018 Mud Content

Site Location Status % <63 um Cu Pb Zn As Hg

Anns Creek Manukau Harbour 93.6 14.69 19.8 140.41 10.86 0.05

Harania Manukau Harbour 90.4 13.35 18.12 123.71 10.7 0.05

Māngere Cemetery Manukau Harbour 86.1 11.8 17.3 112.11 11.24 0.04

Tararata Manukau Harbour 59.4 12.13 16.42 117.92 9.83 0.04

Blockhouse Bay Manukau Harbour 30.6 3.93 9.87 57.2 7.29 <0.02

Big Muddy Manukau Harbour 80.9 8.52 9.57 61.29 12.38 0.03

Hillsborough Manukau Harbour 17.5 6.13 10.55 64.35 9.41 0.02

Little Muddy Manukau Harbour 27.7 9.58 12.55 71.03 16.73 0.04

Mill Bay Manukau Harbour 10.7 3.65 7.93 50.82 13.08 <0.02

Mauku/Taihiki River A Manukau Harbour 40.2 2.86 5.49 34.02 7.69 <0.02

Mauku/Taihiki River B Manukau Harbour 23.1 2.28 4.61 29.05 6.52 <0.02

Whangamaire Manukau Harbour 90.5 3.24 6.22 31.28 8.24 <0.02

Whangapouri Manukau Harbour 37.9 5.07 9.23 53.89 10.09 0.03

Bottle Top Bay Manukau Harbour 73.0 7.62 11.68 73.64 11.79 0.04

Doc Island Mud Manukau Harbour 30.5 3.35 6.73 49.28 8.86 0.02

Drury Inner Manukau Harbour 44.3 5.99 9.56 65.59 10.55 0.04

Pāhurehure Middle Manukau Harbour 31.7 3.46 7.68 49.19 12.47 <0.02

Pāhurehure Papakura Manukau Harbour 66.2 7.51 13 85.16 11.56 0.04

Pāhurehure Upper Manukau Harbour 83.4 7.96 12.39 88.93 13.71 0.04

Papakura Lower Manukau Harbour 95.0 7.62 11.79 75.18 10.1 0.04

Waimāhia Central Manukau Harbour 90.1 7.62 11.6 82.48 13.4 0.04

Puhinui Upper Manukau Harbour 92.0 8.68 12.68 109.12 14.25 0.04

Pukaki Airport Manukau Harbour 83.4 7.17 10.97 69.75 13.21 0.03

Pukaki Upper Manukau Harbour 40.1 4.03 6.62 45.12 7.78 <0.02

Pukaki Waokauri Manukau Harbour 49.6 4.67 7.87 53.55 8.73 0.02

Karaka/ Te Hihi Estuary Manukau Harbour 39.1 2.95 5.29 34.71 8.12 <0.02

Waiuku Manukau Harbour 77.9 8.52 14.84 90.54 14.55 0.05

Total Recoverable metals, mg/kg <500 mm



Status Mud Content

Site Location Cu Pb Zn only % <63 um Cu Pb Zn As Hg

Anns Creek Manukau Harbour Zn 93.6 14.69 19.8 140.41 10.86 0.05

Harania Manukau Harbour Zn 90.4 13.35 18.12 123.71 10.7 0.05

Māngere Cemetery Manukau Harbour 86.1 11.8 17.3 112.11 11.24 0.04

Tararata Manukau Harbour 59.4 12.13 16.42 117.92 9.83 0.04

Blockhouse Bay Manukau Harbour 30.6 3.93 9.87 57.2 7.29 <0.02

Big Muddy Manukau Harbour 80.9 8.52 9.57 61.29 12.38 0.03

Hillsborough Manukau Harbour 17.5 6.13 10.55 64.35 9.41 0.02

Little Muddy Manukau Harbour 27.7 9.58 12.55 71.03 16.73 0.04

Mill Bay Manukau Harbour 10.7 3.65 7.93 50.82 13.08 <0.02

Mauku/Taihiki River A Manukau Harbour 40.2 2.86 5.49 34.02 7.69 <0.02

Mauku/Taihiki River B Manukau Harbour 23.1 2.28 4.61 29.05 6.52 <0.02

Whangamaire Manukau Harbour 90.5 3.24 6.22 31.28 8.24 <0.02

Whangapouri Manukau Harbour 37.9 5.07 9.23 53.89 10.09 0.03

Bottle Top Bay Manukau Harbour 73.0 7.62 11.68 73.64 11.79 0.04

Doc Island Mud Manukau Harbour 30.5 3.35 6.73 49.28 8.86 0.02

Drury Inner Manukau Harbour 44.3 5.99 9.56 65.59 10.55 0.04

Pāhurehure Middle Manukau Harbour 31.7 3.46 7.68 49.19 12.47 <0.02

Pāhurehure Papakura Manukau Harbour 66.2 7.51 13 85.16 11.56 0.04

Pāhurehure Upper Manukau Harbour 83.4 7.96 12.39 88.93 13.71 0.04

Papakura Lower Manukau Harbour 95.0 7.62 11.79 75.18 10.1 0.04

Waimāhia Central Manukau Harbour 90.1 7.62 11.6 82.48 13.4 0.04

Puhinui Upper Manukau Harbour 92.0 8.68 12.68 109.12 14.25 0.04

Pukaki Airport Manukau Harbour 83.4 7.17 10.97 69.75 13.21 0.03

Pukaki Upper Manukau Harbour 40.1 4.03 6.62 45.12 7.78 <0.02

Pukaki Waokauri Manukau Harbour 49.6 4.67 7.87 53.55 8.73 0.02

Karaka/ Te Hihi Estuary Manukau Harbour 39.1 2.95 5.29 34.71 8.12 <0.02

Waiuku Manukau Harbour 77.9 8.52 14.84 90.54 14.55 0.05

Total Recoverable metals, mg/kg <500 mm



● ▲



Site Harbour Location 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998

Anns Creek Manukau Harbour Māngere Inlet Zn Zn Zn Zn Zn Cu Zn Cu Zn Zn Cu Zn Cu Zn Cu Zn Cu Zn

Harania Manukau Harbour Māngere Inlet Zn Zn Zn Zn Zn Cu

Māngere Cemetery Manukau Harbour Māngere Inlet Cu Zn Cu Zn Cu Zn Cu Pb Zn Cu Zn Cu Pb Zn Cu Pb Zn

Tararata Manukau Harbour Māngere Inlet Zn Zn Cu Zn

Big Muddy Manukau Harbour Northern Coast 

Blockhouse Bay Manukau Harbour Northern Coast 

Little Muddy Manukau Harbour Northern Coast 

Hillsborough Manukau Harbour Northern Coast 

Mill Bay Manukau Harbour Northern Coast 

Mauku/ Taihiki River A Manukau Harbour Mauku River

Mauku/ Taihiki River B Manukau Harbour Mauku River

Bottle Top Bay Manukau Harbour Pāhurehure Inlet

Doc Island Mud Manukau Harbour Pāhurehure Inlet

Drury Inner Manukau Harbour Pāhurehure Inlet

Pāhurehure Middle Manukau Harbour Pāhurehure Inlet

Pāhurehure Upper Manukau Harbour Pāhurehure Inlet

Papakura Lower Manukau Harbour Pāhurehure Inlet

Waimāhia Central Manukau Harbour Pāhurehure Inlet Zn

Whangamaire Manukau Harbour Pāhurehure Inlet

Whangapouri Manukau Harbour Pāhurehure Inlet

Pāhurehure Papakura Manukau Harbour Pāhurehure Inlet

Puhinui Upper Manukau Harbour Puhinui

Pukaki Upper Manukau Harbour Pukaki Inlet

Pukaki Waokauri Manukau Harbour Pukaki Inlet

Pukaki Airport Manukau Harbour Pukaki Inlet

Karaka / Te Hihi estuary Manukau Harbour Te Hihi Inlet

Waiuku Manukau Harbour Waiuku Inlet

Year
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Site Marine Reporting Area Replicate Cu Pb Zn As Hg

Anns Creek Manukau Harbour 1 14.2 19.8 140.4 10.77 0.060

Anns Creek Manukau Harbour 2 14.2 20.4 139.6 10.86 0.054

Anns Creek Manukau Harbour 3 14.8 20.1 142.2 11.20 0.047

Anns Creek Manukau Harbour 4 14.7 19.7 143.1 11.06 0.049

Anns Creek Manukau Harbour 5 15.2 19.7 140.1 10.81 0.057

Big Muddy Manukau Harbour 1 8.6 9.6 61.3 12.38 0.031

Big Muddy Manukau Harbour 2 8.5 9.7 61.4 12.78 0.033

Big Muddy Manukau Harbour 3 8.8 9.6 62.3 12.80 0.032

Big Muddy Manukau Harbour 4 8.2 9.2 60.0 12.26 0.037

Big Muddy Manukau Harbour 5 8.3 9.5 60.4 12.21 0.036

Blockhouse Bay Manukau Harbour 1 3.7 9.9 55.9 6.86 <0.02

Blockhouse Bay Manukau Harbour 2 4.2 10.5 60.3 8.32 <0.02

Blockhouse Bay Manukau Harbour 3 4.1 10.2 56.3 7.29 <0.02

Blockhouse Bay Manukau Harbour 4 3.5 8.8 57.2 7.41 <0.02

Blockhouse Bay Manukau Harbour 5 3.9 9.7 58.2 7.25 <0.02

Bottle Top Bay Manukau Harbour 1 7.53 11.61 73.64 11.72 0.038

Bottle Top Bay Manukau Harbour 2 7.58 11.68 73.34 11.79 0.035

Bottle Top Bay Manukau Harbour 3 7.62 11.42 73.25 11.47 0.039

Bottle Top Bay Manukau Harbour 4 7.67 11.69 74.76 12.25 0.034

Bottle Top Bay Manukau Harbour 5 7.86 11.88 76.01 11.99 0.041

Doc Island Mud Manukau Harbour 1 3.24 6.57 47.75 8.40 0.0203

Doc Island Mud Manukau Harbour 2 3.35 6.76 49.28 8.60 0.0289

Doc Island Mud Manukau Harbour 3 3.40 6.83 49.88 8.94 0.0238

Doc Island Mud Manukau Harbour 4 3.53 6.73 50.86 9.15 0.0227

Doc Island Mud Manukau Harbour 5 3.28 6.48 49.11 8.86 0.0206

Drury Inner Manukau Harbour 1 5.99 9.56 65.59 10.55 0.0402

Drury Inner Manukau Harbour 2 6.70 9.76 70.39 11.20 0.0375

Drury Inner Manukau Harbour 3 6.33 10.00 67.43 11.23 0.0352

Drury Inner Manukau Harbour 4 5.77 9.29 63.80 9.86 0.0383

Drury Inner Manukau Harbour 5 5.74 9.19 63.68 10.00 0.0323

Harania Manukau Harbour 1 13.6 18.9 126.8 9.57 0.052

Harania Manukau Harbour 2 13.4 17.9 124.2 10.70 0.052

Harania Manukau Harbour 3 13.2 18.3 123.7 11.23 0.048

Harania Manukau Harbour 4 13.3 17.6 122.8 10.43 0.049

Harania Manukau Harbour 5 13.3 18.1 123.1 10.73 0.055

Hillsborough Manukau Harbour 1 6.3 11.7 66.8 9.57 0.022

Hillsborough Manukau Harbour 2 5.8 10.6 63.5 9.41 0.021

Hillsborough Manukau Harbour 3 5.8 9.1 63.8 9.82 0.024

Hillsborough Manukau Harbour 4 6.4 11.3 64.8 8.71 0.021

Hillsborough Manukau Harbour 5 6.1 9.8 64.3 9.04 0.022

Karaka / Te Hihi estuary Manukau Harbour 1 3.1 5.4 34.7 8.23 <0.02

Karaka / Te Hihi estuary Manukau Harbour 2 2.9 5.3 34.0 7.84 <0.02

Karaka / Te Hihi estuary Manukau Harbour 3 3.0 5.3 35.1 8.12 <0.02

Karaka / Te Hihi estuary Manukau Harbour 4 2.9 5.2 34.7 8.19 <0.02

Karaka / Te Hihi estuary Manukau Harbour 5 2.9 5.1 34.1 7.84 <0.02

Total Recoverable metals, mg/kg <500 mm



Site Marine Reporting Area Replicate Cu Pb Zn As Hg

Little Muddy Manukau Harbour 1 9.0 12.0 66.6 14.81 0.033

Little Muddy Manukau Harbour 2 9.3 12.0 68.3 15.29 0.036

Little Muddy Manukau Harbour 3 9.6 12.8 71.0 16.81 0.035

Little Muddy Manukau Harbour 4 9.7 12.5 72.2 16.73 0.043

Little Muddy Manukau Harbour 5 10.4 12.7 74.3 17.62 0.038

Māngere Cemetery Manukau Harbour 1 11.8 17.4 111.9 11.35 0.043

Māngere Cemetery Manukau Harbour 2 11.6 16.8 110.4 10.86 0.049

Māngere Cemetery Manukau Harbour 3 11.8 17.3 113.1 11.24 0.040

Māngere Cemetery Manukau Harbour 4 11.9 17.5 112.1 11.13 0.041

Māngere Cemetery Manukau Harbour 5 12.1 17.3 114.9 11.24 0.051

Mauku/ Taihiki River A Manukau Harbour 1 2.9 5.5 34.1 7.26 <0.02

Mauku/ Taihiki River A Manukau Harbour 2 2.9 5.2 34.0 7.69 <0.02

Mauku/ Taihiki River A Manukau Harbour 3 2.8 5.5 33.6 7.53 <0.02

Mauku/ Taihiki River A Manukau Harbour 4 2.8 5.2 33.9 7.72 <0.02

Mauku/ Taihiki River A Manukau Harbour 5 3.0 5.5 35.5 8.04 <0.02

Mauku/ Taihiki River B Manukau Harbour 1 2.3 4.6 29.0 6.52 <0.02

Mauku/ Taihiki River B Manukau Harbour 2 2.2 4.6 28.4 7.60 <0.02

Mauku/ Taihiki River B Manukau Harbour 3 2.4 4.8 30.2 6.52 <0.02

Mauku/ Taihiki River B Manukau Harbour 4 2.3 4.6 29.4 6.37 <0.02

Mauku/ Taihiki River B Manukau Harbour 5 2.2 4.6 28.9 6.48 <0.02

Mill Bay Manukau Harbour 1 3.6 7.9 50.0 13.93 <0.02

Mill Bay Manukau Harbour 2 3.6 8.5 52.7 12.92 <0.02

Mill Bay Manukau Harbour 3 3.8 7.5 49.3 13.99 <0.02

Mill Bay Manukau Harbour 4 3.7 7.9 50.8 13.08 <0.02

Mill Bay Manukau Harbour 5 3.7 8.5 55.2 11.96 <0.02

Pāhurehure Middle Manukau Harbour 1 3.2 7.4 45.1 11.11 <0.02

Pāhurehure Middle Manukau Harbour 2 3.8 7.8 50.8 12.60 <0.02

Pāhurehure Middle Manukau Harbour 3 3.6 7.8 49.2 11.79 0.021

Pāhurehure Middle Manukau Harbour 4 3.4 7.5 47.6 12.47 <0.02

Pāhurehure Middle Manukau Harbour 5 3.5 7.7 49.5 12.94 <0.02

Pāhurehure Papakura Manukau Harbour 1 7.5 13.0 85.2 11.81 0.045

Pāhurehure Papakura Manukau Harbour 2 7.2 12.6 81.4 11.13 0.041

Pāhurehure Papakura Manukau Harbour 3 7.7 13.0 87.2 11.56 0.044

Pāhurehure Papakura Manukau Harbour 4 7.7 13.2 84.9 11.92 0.037

Pāhurehure Papakura Manukau Harbour 5 6.8 12.2 88.7 10.71 0.041

Pāhurehure Upper Manukau Harbour 1 8.0 12.8 89.8 13.84 0.042

Pāhurehure Upper Manukau Harbour 2 7.7 12.1 86.0 13.28 0.040

Pāhurehure Upper Manukau Harbour 3 7.3 11.8 83.9 13.11 0.040

Pāhurehure Upper Manukau Harbour 4 8.0 12.4 88.9 13.71 0.044

Pāhurehure Upper Manukau Harbour 5 8.0 12.6 89.7 14.12 0.039

Papakura Lower Manukau Harbour 1 7.4 11.5 72.6 9.63 0.037

Papakura Lower Manukau Harbour 2 7.9 11.9 77.3 10.10 0.037

Papakura Lower Manukau Harbour 3 7.5 12.0 74.2 10.18 0.036

Papakura Lower Manukau Harbour 4 7.6 11.6 75.2 10.15 0.042

Papakura Lower Manukau Harbour 5 7.6 11.8 76.1 10.10 0.040

Puhinui Upper Manukau Harbour 1 9.3 13.1 115.3 14.81 0.039

Puhinui Upper Manukau Harbour 2 8.7 12.9 108.6 14.19 0.037

Puhinui Upper Manukau Harbour 3 8.9 12.7 110.9 14.53 0.034

Puhinui Upper Manukau Harbour 4 8.7 12.4 109.1 14.25 0.033

Puhinui Upper Manukau Harbour 5 8.7 12.5 108.6 13.86 0.035

Pukaki Airport Manukau Harbour 1 6.8 10.6 67.2 12.64 0.034

Pukaki Airport Manukau Harbour 2 7.2 11.0 70.7 13.23 0.030

Pukaki Airport Manukau Harbour 3 7.2 10.9 69.8 13.21 0.028

Pukaki Airport Manukau Harbour 4 7.0 11.0 69.0 13.34 0.026

Pukaki Airport Manukau Harbour 5 7.2 11.0 70.1 13.12 0.031

Total Recoverable metals, mg/kg <500 mm



Site Marine Reporting Area Replicate Cu Pb Zn As Hg

Pukaki  Upper Manukau Harbour 1 3.9 6.6 44.0 7.73 <0.02

Pukaki  Upper Manukau Harbour 2 4.0 6.6 44.7 7.78 <0.02

Pukaki  Upper Manukau Harbour 3 4.1 6.5 45.1 7.76 <0.02

Pukaki  Upper Manukau Harbour 4 4.2 6.9 46.1 8.27 <0.02

Pukaki  Upper Manukau Harbour 5 4.0 6.9 45.5 8.14 <0.02

Pukaki  Waokauri Manukau Harbour 1 4.5 7.5 52.2 8.46 0.022

Pukaki  Waokauri Manukau Harbour 2 4.6 7.9 52.4 8.35 <0.02

Pukaki  Waokauri Manukau Harbour 3 4.7 7.6 53.6 8.73 0.022

Pukaki  Waokauri Manukau Harbour 4 4.8 7.9 54.7 8.74 0.021

Pukaki  Waokauri Manukau Harbour 5 4.8 7.9 55.7 8.82 0.022

Tararata Manukau Harbour 1 12.1 17.3 118.6 9.62 0.053

Tararata Manukau Harbour 2 12.0 16.4 117.0 9.50 0.043

Tararata Manukau Harbour 3 12.0 16.2 117.9 9.83 0.043

Tararata Manukau Harbour 4 12.7 17.0 122.6 10.10 0.050

Tararata Manukau Harbour 5 12.1 16.3 117.9 9.88 0.044

Waimāhia  Centra l Manukau Harbour 1 7.6 11.6 84.0 13.49 0.038

Waimāhia  Centra l Manukau Harbour 2 7.7 12.1 83.5 13.73 0.037

Waimāhia  Centra l Manukau Harbour 3 7.5 11.6 80.8 13.28 0.033

Waimāhia  Centra l Manukau Harbour 4 7.6 11.6 82.5 13.40 0.033

Waimāhia  Centra l Manukau Harbour 5 7.6 11.7 82.1 13.29 0.037

Waiuku Manukau Harbour 1 8.1 14.5 86.6 14.04 0.051

Waiuku Manukau Harbour 2 8.4 14.8 89.9 14.51 0.052

Waiuku Manukau Harbour 3 9.1 15.5 95.5 15.42 0.054

Waiuku Manukau Harbour 4 8.5 14.8 91.2 14.55 0.057

Waiuku Manukau Harbour 5 8.6 15.0 90.5 15.02 0.051

Whangapouri Manukau Harbour 1 4.91 8.63 51.70 9.66 0.0285

Whangapouri Manukau Harbour 2 5.07 9.23 53.26 10.72 0.0325

Whangapouri Manukau Harbour 3 5.01 8.93 53.89 10.04 0.0291

Whangapouri Manukau Harbour 4 5.34 9.88 55.33 10.09 0.0313

Whangapouri Manukau Harbour 5 5.39 9.39 55.00 10.30 0.0276

Whangamaire Manukau Harbour 1 3.25 6.30 32.62 8.25 <0.02

Whangamaire Manukau Harbour 2 3.32 6.41 32.32 8.51 0.022

Whangamaire Manukau Harbour 3 2.95 5.92 28.96 7.77 <0.02

Whangamaire Manukau Harbour 4 3.23 6.09 31.28 8.24 <0.02

Whangamaire Manukau Harbour 5 3.24 6.22 30.72 8.19 <0.02

MeOZ FD Bulk Reference Sediment 1 2.97 9.04 41.12 2.77 0.0305

MeOZ FD Bulk Reference Sediment 2 3.11 9.12 41.71 2.77 0.0271

MeOZ FD Bulk Reference Sediment 3 3.13 9.34 44.55 3.08 0.0267

MeOZ FD Bulk Reference Sediment 4 3.16 9.46 45.41 2.80 0.0258

MeOZ FD Bulk Reference Sediment 5 2.81 8.42 40.63 2.62 0.0313

MID FD Bulk Reference Sediment 1 29.0 35.2 235.6 9.03 0.168

MID FD Bulk Reference Sediment 2 29.8 36.7 242.2 9.56 0.189

MID FD Bulk Reference Sediment 3 30.6 37.0 243.2 9.68 0.172

MID FD Bulk Reference Sediment 4 30.0 36.6 243.3 9.77 0.172

MID FD Bulk Reference Sediment 5 29.3 35.2 237.4 9.11 0.170

CRM Certi fied Reference Materia l 1 22.7 42.1 53.9 18.96 11.45

CRM Certi fied Reference Materia l 2 23.2 39.6 54.4 19.81 11.32

CRM Certi fied Reference Materia l 3 21.4 39.8 52.7 18.48 10.67

CRM Certi fied Reference Materia l 4 22.1 39.8 53.1 19.37 10.82

CRM Certi fied Reference Materia l 5 22.0 41.8 53.2 19.21 10.73

CRMB Certi fied Reference Materia l 1 148.8 30.9 175.5 3.60 0.459

CRMB Certi fied Reference Materia l 2 154.8 30.9 181.7 3.67 0.466

CRMB Certi fied Reference Materia l 3 155.2 32.3 178.4 3.66 0.555

CRMB Certi fied Reference Materia l 4 148.2 30.7 174.8 3.60 0.507

CRMB Certi fied Reference Materia l 5 151.1 29.7 175.9 3.55 0.540

Total Recoverable metals, mg/kg <500 mm



 

Site Harbour Location Organic 

Content 

Gravel 

>2mm 

Coarse Sand 

500-2000um 

Medium Sand 

250-500um 

Fine Sand 

62.5-250um 

Very Fine Sand 

63-124um

Silt                 

3.9-62.5um 

Clay                             

0-3.9um 

Mud (Silt + Clay)

Anns Creek Manukau Māngere Inlet 6.915 0.000 0.034 0.040 0.534 5.817 49.156 44.418 93.574

Harania Manukau Māngere Inlet 7.269 0.000 0.203 0.213 2.256 6.889 53.594 36.846 90.439

Māngere Cemetery Manukau Māngere Inlet 7.527 0.000 0.038 0.058 1.153 12.608 59.896 26.247 86.143

Tararata Manukau Māngere Inlet 4.694 0.000 0.493 2.265 27.328 10.486 42.571 16.857 59.428

Blockhouse Bay Manukau Northern Coast 7.994 0.552 0.000 4.584 11.382 52.882 30.116 0.484 30.600

Big Muddy Manukau Northern Coast 6.516 0.000 0.319 0.366 3.034 15.347 44.752 36.183 80.935

Hillsborough Manukau Northern Coast 3.197 18.760 27.436 14.170 11.446 10.712 11.336 6.141 17.477

Little Muddy Manukau Northern Coast 5.154 1.328 7.463 12.218 28.103 23.207 17.260 10.421 27.681

Mill Bay Manukau Northern Coast 3.372 1.151 15.100 25.610 37.422 10.055 7.196 3.465 10.661

Mauku/Taihiki River A Manukau Mauku River 3.748 0.581 1.282 1.162 33.241 23.533 33.291 6.909 40.200

Mauku/Taihiki River B Manukau Mauku River 2.915 0.145 0.586 1.167 61.949 13.099 16.137 6.916 23.053

Whangamaire Manukau Pāhurehure Inlet 10.250 0.000 0.294 0.572 2.873 5.762 72.225 18.274 90.499

Whangapouri Manukau Pāhurehure Inlet 3.907 0.227 2.169 2.299 40.213 17.171 24.514 13.406 37.921

Bottle Top Bay Manukau Pāhurehure Inlet 1.945 3.877 0.000 0.000 0.668 22.460 71.123 1.872 72.995

Doc Island Mud Manukau Pāhurehure Inlet 3.688 0.050 0.998 2.873 50.136 15.492 14.293 16.158 30.451

Drury Inner Manukau Pāhurehure Inlet 6.560 0.000 0.350 1.232 27.792 26.300 23.520 20.806 44.326

Pāhurehure Middle Manukau Pāhurehure Inlet 4.158 1.894 3.634 10.410 45.181 7.146 24.648 7.086 31.735

Pāhurehure Papakura Manukau Pāhurehure Inlet 6.965 0.301 2.089 2.664 15.420 13.312 34.849 31.364 66.214

Pāhurehure Upper Manukau Pāhurehure Inlet 7.544 0.071 0.329 0.595 6.710 8.896 64.060 19.339 83.399

Papakura Lower Manukau Pāhurehure Inlet 6.936 0.000 0.135 0.123 1.139 3.590 74.884 20.130 95.013

Waimāhia Central Manukau Pāhurehure Inlet 6.536 0.000 0.083 0.062 1.389 8.316 71.518 18.631 90.149

Puhinui Upper Manukau Puhinui 8.069 0.161 0.177 0.193 1.975 5.498 60.582 31.413 91.995

Pukaki Airport Manukau Pukaki Inlet 7.295 0.000 0.137 0.101 4.729 11.630 46.575 36.827 83.402

Pukaki Upper Manukau Pukaki Inlet 4.051 0.056 0.357 0.908 48.488 10.044 28.676 11.470 40.147

Pukaki Waokauri Manukau Pukaki Inlet 4.291 0.050 0.295 1.085 36.773 12.200 37.679 11.919 49.598

Karaka/ Te Hihi Estuary Manukau Te Hihi Inlet 3.032 0.054 0.255 0.378 16.810 43.376 26.954 12.173 39.127

Waiuku Manukau Waiuku Inlet 7.606 0.000 0.200 0.489 2.702 18.666 51.344 26.600 77.943

Meola Outer Zone BRS - MO PS18 QA Reference Material 1.858 1.493 0.358 0.937 45.604 48.540 1.151 1.918 3.069

Meola Outer Zone BRS - MO PS20 QA Reference Material 1.516 0.147 0.457 0.930 46.990 48.230 0.999 2.247 3.246

Meola Outer Zone BRS - MO PS38 QA Reference Material 1.780 2.888 0.542 0.943 50.017 42.837 1.386 1.386 2.772

Middlemore BRS - MID PS23 QA Reference Material 7.559 0.016 0.420 0.679 14.708 15.112 37.410 31.654 69.064

Middlemore BRS - MID PS8 QA Reference Material 7.529 0.000 0.366 0.615 14.374 15.077 33.178 36.389 69.568

Middlemore BRS - MID PS87 QA Reference Material 7.533 0.000 0.299 0.613 14.827 15.204 43.361 25.695 69.057



 

 

• 

• 

• 

• 

• 

o 

o 

±



 

QA Acceptance

Sample I.D. and Quality Assurance Measures Pass  Note  Fail Cu Pb Zn As Hg

CRM - Agal 10 - 1 Pass 22.7 42.1 53.9 19.0 11.5

CRM - Agal 10 - 2 Pass 23.2 39.6 54.4 19.8 11.3

CRM - Agal 10 - 3 Pass 21.4 39.8 52.7 18.5 10.7

CRM - Agal 10 - 4 Pass 22.1 39.8 53.1 19.4 10.8

CRM - Agal 10 - 5 Pass 22.0 41.8 53.2 19.2 10.7

New mean n/a 22.3 40.6 53.5 19.2 11.0

Variability in new mean (CV, %) Pass 3.1 3.0 1.3 2.6 3.3

Mean of all previous CRM data n/a 23.01 40.28 54.22 18.86 10.83

Difference between new and previous data means (RPD, %) Pass -3.2 0.8 -1.4 1.6 1.6

New mean, as % of certified value Note (As) 96.1 100.5 93.8 111.4 94.8

Trends (% annual change, Sen Slope) Pass 0.09 0.22 0.21 0.41 0.34

Trends (probabilities, Sen Slope p values) Fail Pb & Hg 0.7 0.92 0.83 0.78 0.91

Trends (likelihood based on Sen Slope p values) Fail Pb & Hg l ikely very l ikely l ikely l ikely very l ikely

Certified Reference Value (mg/kg) n/a 23.2 40.4 57.0 17.2 11.6

Lab in-house lower limit (mg/kg; mean - 3s) n/a 19.6 32.5 46.1 16.2 10.0

Lab in-house upper limit (mg/kg; mean + 3s) n/a 26.4 48.4 62.7 23.1 13.6

Overall assessment Note Pass Note Pass Pass Note 

Comments

Small (<1%/year) but very likely 

trend for Pb and Hg, small 

(1%/year) likely trends for Cu, 

Zn and As 

Note small likely 

increasing trend 

<1%/year

Note small very 

likely increasing 

trend, <1%/year

Note small likely 

increasing trend 

<1%/year

Note small likely 

increasing trend 

<1%/year 

Note small very 

likely increasing 

trend <1%/year

Total Recoverable Metals (<500 mm)
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QA Guidelines Mud Content

Sample ID and QA measures Pass  Note  Fail % <63 mm Cu Pb Zn As Hg

Meola OZ BRS 1 Pass 3.07 2.97 9.04 41.12 2.77 0.0305

Meola OZ BRS 2 Pass 3.25 3.11 9.12 41.71 2.77 0.0271

Meola OZ BRS 3 Pass 2.77 3.13 9.34 44.55 3.08 0.0267

Meola OZ BRS 4 Pass 3.16 9.46 45.41 2.80 0.0258

Meola OZ BRS 5 Pass 2.81 8.42 40.63 2.62 0.0313

New mean Pass 3.03 3.03 9.08 42.68 2.81 0.028

Variability in new data (CV, %) Pass 7.9 4.8 4.4 5.0 6.0 8.7

Difference between new and previous data means (RPD, %) Pass 3.31 2.10 1.08 4.66 4.66 -5.82

Trends (% annual change, Sen Slope) Note As -0.44 0.35 0.51 0.74 1.51 -0.55

Trends (probabilities, Sen Slope p values) Fail As. Note others. 0.85 0.71 0.87 0.82 0.91 0.79

Trends (likelihood based on Sen Slope p values) Fail As. Note others. l ikely likely likely likely very likely likely

Overall mean of previous data n/a 2.93 2.97 8.98 40.74 2.68 0.03

Lower control limit (mean - 3s) n/a 2.63 2.58 7.66 32.88 1.93 -0.06

Upper control limit (mean + 3s) n/a 3.23 3.36 10.3 48.6 3.43 0.12

Overall assessment Note Pass Pass Pass Pass Note Pass

Comments Overall good results and generally meet 

acceptance criteria. Note: w atch As for 

trends.

Likely decreasing 

trend, <1% per 

year.

Likely increasing 

trend, <1% per 

year.

Likely increasing 

trend, <1% per 

year

Likely increasing 

trend, <1% per 

year

Very likely 

increasing trend 

but <2% per year

Likely decreasing 

trend, < 1% per year

Total Recoverable Metals (mg/kg, <500 mm)
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QA Guidelines Mud Content

Sample ID and QA measures Pass  Note  Fail % <63 mm Cu Pb Zn As Hg

Middlemore BRS 1 Pass 69.06 29.0 35.2 235.6 9.03 0.168

Middlemore BRS 2 Pass 69.57 29.8 36.7 242.2 9.56 0.189

Middlemore BRS 3 Pass 69.06 30.6 37.0 243.2 9.68 0.172

Middlemore BRS 4 Pass 30.0 36.6 243.3 9.77 0.172

Middlemore BRS 5 Pass 29.3 35.2 237.4 9.11 0.170

New mean Pass 69.2 29.7 36.1 240.4 9.43 0.174

Variability in new data (CV, %) Pass 0.4 2.1 2.5 1.5 3.6 4.8

Difference between new and previous data means (RPD, %) Pass 4.0 1.5 2.9 3.2 7.0 2.5

Trends (% annual change, Sen Slope) Note Zn -0.42 0.46 0.78 1.61 0.56 -0.36

Trends (probabilities, Sen Slope p values) Fail Zn. Note Mud, Cu, Pb and Hg. 0.87 0.87 0.89 0.98 0.64 0.78

Trends (likelihood based on Sen Slope p values) Fail Zn. Note Mud, Cu, Pb and Hg. l ikely likely likely very likely indeterminate likely

Overall mean of previous data n/a 66.5 29.3 35.12 232.79 8.79 0.17

Lower control limit (mean - 3s) n/a 59.42 23.78 29.12 176.45 7.05 0.14

Upper control limit (mean + 3s) n/a 73.58 34.82 41.12 289.13 10.53 0.2

Overall assessment Note Pass Pass Pass Note Pass Pass

Comments Increasing trend <2% per year for Zn. 

Improving since 2020, continue to w atch. 

Watch trends for Pb, approaching very 

likely and >1%.

Likely decreasing 

trend, <1% per 

year.

Likely increasing 

trend, <1% per 

year.

Likely increasing 

trend, <1% per 

year.

Very likely 

increasing trend < 

2% per year. 

Results continuing 

to improve from 

2020. 

Indeterminate 

trend and <1% 

per year

Likely decreasing 

trend, < 1% per year

Total Recoverable Metals (mg/kg, <500 mm)
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aucklandcou ncil.govt. nz 

Auckland �\Tl� 
Council� 

Te Kaunihera o Tamaki Makaurau � 

mailto:rimu@aucklandcouncil.govt.nz
https://www.knowledgeauckland.org.nz/
https://www.aucklandcouncil.govt.nz/

