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1. Purpose

The purpose of this report is to present all monitoring data collected by Central Plains Water Limited (CPWL)
between 1 July 2(Rand 30 June 2CGR and to provide an interpretation of background conditions, and impacts
arising from consented activities. This report is prepared to comply with condition 25(a) of Schedule 2:
Administrative Conditions of Resource Consent CRC165680. The conditiong ¢igaire

The consent holder shall prepare a report describing the results of the environmental monitoring
outlined in the Ground and Surface Water Plan, for the period from 1 July to the following 30 June for
each year.

CPWL are required to measure a suite of parametersif@r andstream water quality; lake water quality;

and groundwater quality and quantity and report the results in tldsound and Surface Water Monitoring
Report for the Period 1 July to the following 30 June each yeas.réort is required to includeall the
monitoring data and an interpretation of background conditions and impacts arising from the consented
activities.

CPWL havdevelopeda Ground and Surface Water Monitorilgan(GSWPJas required by Condition 18 of
Schedule 2: Administrative Conditions of Resource Cor3ea165680), which is in two parts:

9 Parttincludes an outtie of CPWE monitoring programmeand
1 Part It specifiedamongst other matters) trigger levels for monitored parameters.

The results from the monitoring programme are included in this report and are compared to applicable trigger
levels.



2. Executive Summary

Alpine sourcedCPWIlirrigation water has been supplied to the Stagaréa fornineseasos, to the Sheffield
Scheme area fasevenseasos and to the Stage 2 area flust undersixfull seasors.

Due to water having been supplied to Stage 1 shareholdensifi@seasons this is thifth report to officially
consider monitoring results against trigger levels and trigger response protocols contained in the Ground and
Surface Water Monitoring Plan, a plan required by water use consent CRC165680 issued by Environment
Canterbury.

Irrigation water was availabledm 11 September 2@3 through to7 May 2024. This is thdifth season that all
three sections of the Scheme were able to operate for the entire season.

The effects of this irrigation water on surface water and groundwater flows, levels and quality are being
monitored at multiple locations withirand downstream gfthe CPWL supply area.

A range of environmental trigger values are, or will be in future, used by CPWL to draw attention to changes
in the state of water flows, levels and quality in the Selwyn Waihora catchmentrithgbe attributed to the
operation of the CPWL scheme.

Nitrate-N trigger levels were exceededtah surface watersites during 202-24 (the same sitesas per2022
23).

At the conclusion of the 20224 period, three surface water sites showed a statistically significant increase,
and two sites a statistically significant decrease, in Nittdteoncentrations. Two Stage 1 bores have now
shown trends of statistically sigiiant changes in their fivgear rolling Annual Mean Nitratd
concentrations, one being a trend of increasing NitrBteand the other, a trend of decreasing Nitrate It is
noteworthy that nine Stage 2 monitoring bores exceeded the rolling-ya& Anmal Mean NitrateN
concentration trigger limit but at present there is not enough data to confirm any tréndolwas detected

on seven occasions during routine monitoring of Stage 2 bores during20E3 coliwvas not detected in any
groundwater samples from Stage 1 or Sheffield bores during-2d23

A new maximum annual mean Nitradd concentration vasreached inone bore, located inStage 1and new
minimum annual mean Nitrat®l concentrations were recorded in two bores, one each in Stage 1 and 2,
respectivelyduring 2@3-24.

Nitrate-N levels measured in the Sheffield monitoring bores were found to be within ranges encountered
before the Scheme commenced operating.

Thirty-five percent less rain was recorded at Hororata during 2B23ompared to 20223. This equates to
23% less than 20222, 10% less than 2020 and 6% less than 2029. Rainfall from 20224 was 16% less
than the 12month mean from the 198B2 t0 202324 period.

There was a total of eight high groundwater level trigger level exceedances from four lowland groundwater
level monitoring bores in 20224. This is the third highest number of exceedances, from the third greatest
number of bores, for a given ¥onth perbd recorded to date. There were 15 exceedances from seven bores

in 202223, seven exceedances from two bores in 2@2Jand no exceedances during 262D. We will have

to wait for further years of alpine water use and the associated reduction in groundwatgraction, to be

able to determine if groundwater levels are rising and flows in the lowland streams are recovering due to the
influence of the Scheme. One CPWL monitoring bore showed a new shallowest groundwater level during 2023
24.



In generalthe monitoring results obtained during the laste yeairs of full scheme operationand priorfour
years of partial scheme operatioepnfirm that nitrate level$n groundwaterand surface wateare continuing

to increaseas they were beforéghe scheme commencedioweverthe resultsare not sufficient to enable any
definitive statementsexplainingthe impact of the Scheme on water qualityThis isbecause theCPWL
monitoring results arebeing compared against existing elevated, or increasing contaminant level trends,
caused by historic land uses and practices whose effects arddigged.

Total Nitrogen concentrations inffTe WaihoraLake Ellesmere) have been increasimgr the last six years as
expected with the additional nitrogen loadallowed for under the Scheme consentsHowever these
concentrationsare still below the Total Nitrogen trigger level set for the lakhe midlake Chlorophylla
concentration andTLi scorehave also been increasingver the last few yearand are currently above the
trigger levels set for the lakalthough are stillvithin the ranges offluctuatingresultsobserved in the past
prior to the beginning ofCPW.irrigation. The increasingrends in Total Nitrogen, Chlorophgland TLiscore
createa situation that needs to be watchexhd will require increasing scrutiny shoulcettiends continue.

Additional years of water quality monitoring will be necessary, together witlg@ing assessment of CPWL
facilitated, and other, land use change patterns in the catchment, to determine whether any significant change
to existing elevatedNitrate-N concentrations or increasing trends, can be attributable to CPWL, previous land
use changes and/or to improving practices through time.

Until the main cause(s) responsible for trigger exceedances and increasing trends of-Nitrateentrations
identified in this report can be accurately attributed, CPWL will assess its operations against its Sustainability
Protocol, ensure all Farm Enmirment Plans are audited, including compliance with nitrogen application
limits, and useapplication ofGood Management Practit®latrix of Good ManagementA summary of
compliance with all theselements of the Sustainability Protodslprovided inAppendx 6.7 of this report.



3. Background

TheCPWlrrigation Schemetlie Schemeis inthe Selwyn Waihora Zonwithin the Selwyn DistrigFigure2).

The Schembas beendeveloped in a staged manner. Onibe full uptake of water isompleted theScheme
will provide water to up tat7,600ha situated between the Rakaia and Waimak&irers, the Foothills an8tate
Highway 1.

The Stage 1 section of the Scheme was constructed during earlyc2@ild 2015, with first irrigation water

supplied on 1 September 201Stage 1 now comprises 22,3@0of irrigated landThe Sheffield Scheme first
receivedirrigation water on 25 November 20%hd now consists 0440(ha of irrigated landWater was first

supplied to the Stage 2 section of the Scheme on 2 Octobe8 &¥e Figurs 1 and 3 and now comprises

18,400ha of irrigated landBetween 20221 and 202122 there were increases of approximately 200Ha to both
{Gr3S v FtYR {KSTFTASEtR aSO0A2ya 27F U(KSlarheQheSsanez | Fd SN
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Figure 1 CPWL Scheme Area of Land Under Irrigation

The limit/target for nitrogen losses in Selwyn Waihora i94.4 tonnes/year by 203{Table 11(i) of the
Canterbury Land and Water Regional PI&wWRP) A total of 358 tonnes/year (7% of the total) has been
allocated toCPWIio allow for the conversion of dtgndinto irrigated land. This allocation is in addition to the
assessed dryland nitrogen baseline of é@ines(giving a total of 979 tonnes, as specified in Table 11(j) of the
CLWRR)The limits and targets contained in Table 1&fid 11(j) of the CLWRP were determined using version
chdmdo 2F WhOBSNESSND® 2 KSYy ySgSNI OSNEAZ2YyaA 2F hOSNAES
newer versions are also used to-calculate equivalent limits and targets contained in Tabl@)Xind 11(j) of

the CLWRP. This allows for a relevant assessment of nutrient losses.

The regulatory environment planning framework has changed siR&/Q arigiral Take and Use &ter permit
was granted in 2010.

The Selwyn Waihora Zone Implementation Plan (ZIP, and ZIP Addendum) was developed by the Selwyn Waihora
Zone Committee as a result of a twear collaborative processhichcommenedin December 2011. The ZIP
identified a number of priority outcomes aght for the Zonewhich is consideredby Canterbury Regional
Council,to be overallocated in termsof consented groundwater takeand nitrogen contamination in
groundwater.



Variation 1 to the Land and Water Plan was therefore developed baséueamecommendations in the Selwyn
Waihora ZIP.

The originalCentral Plains Water Tru¢€PW) consent decision recognised the trad& between benefits
associated with increased baseflows in the lowland streams resulting from operation &lleene with the
potential negative effects on land drainage and wastewater infrastructure in the lowland Central Plains area due
to groundwater mounding.

While Variation 1 to thednd and Water Regional Pl@iobWRPhasprovided explicit recognition of the positive
benefits associated with increased baseflows in lowland streams, it does not provide equivalent guidance in
terms of thresholds for adverse effects on land drainage and wastewater infrastrudturemained he task of
CPWLto operate in accordance with the consent conditions to ensure appropriate management of
environmental effectsesulting from operation of thec®eme.

For a detailed summary of the background @WL y R (1 KS { O K& )akdanfrogenldischadde
consents please refer to Append®2 Central Plains Waterirhited Annual Compliance Report 2015/2016
Irrigation SeasonSection 4
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Water Use

During the2023-24 irrigation seasonhat ran from 11 September 2023 to 7 May 2098,271,89?® of water
was delivered to Stage 61,272,93M°to Stage?, and 13,865,697 to Sheffield, farms.

This can be compared to approximaté§,000,000n3 58,000,000ni and 19,000,000n of rainfall that fell on
Stage 1, Stage, and Sheffield CPWL irrigated land respectively over the irrigation sépkited in Figures
6, 7 and 8jpnd 162,000,000n4, 98,000,000ni and 30,000,000 of rainfallthat fell over the 12 months July
2023 to June 202.

Figured details seasonal water use by the various stages of the Scheme since water was first saypRW L
(to Stage 1for the 201516 season.

CPWL Supplied Water

120

100

0‘ | |-|n‘|‘l|||l‘l

2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24

8

=]

6

o

4

o]

2

Water Supplied (Millions m3)
[en]

mS1 mS2 mSheffield

Figure4. CPWL supplied wat@01516 to 2023-24.

For 2@3-24 metered groundwater abstractionby CPWLshareholderswas 19,264,642m* for Stage 1
24,876,790 for Stage 2and 790,616m?3 for Sheffield Figure5 shows the large reduction in groundwater
abstracted byshareholders irStage 1 from 20145 compared to 20186, and by shareholdes in Stage 2
from 201718 compared to 20189, following the supply o€PWLlwater to the respective Stages of the
Scheme.Note that groundwater abstraction data prior to CPWL supply is not available for the Sheffield
Scheme.
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Groundwater Abstraction 2013-14 to 2023-24 by Stage
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Figure5. CPWL Shareholder Groundwater Abstraction 20430 2@23-24.

Figures 6 to 8 show the sources of water to shareholder properties in the various Scheme stages during the
irrigation seasons that CPWL has supplied wdteigated land areadavelargely remained constardnce

each stage was operatindefer to Figure 130 differences in volumes of water used reflect differences in
seasonal application rateShere were no changes to thigigated land aredetweenthe 202223 and 2023

24 seasors.

More groundwaterwas used by Stagk, Stage2, and Sheffieldshareholders during the 2@224 season
compared to 2@2-23. Stage 1Stage 2nd Sheffield usel1% 64and76% more CPWL supplied watduring
the 2023-24 season compared to 2@223.

Thirty fivepercentlessrain fell during the 1 July 2820 30 June 202period compared to 1 July 2@to 30
June202LISNA 2R 0{ 2dz2NOS bL2! Qa | 2 NP Nhel02% [Figalich SeNso{was (A 2 y
four days shorter than the 20223 season and experienced 35% less raifddd.6mm vs 679.5mm).

Refer toAppendix 6.2CPWL Annual Compliance Repo2@@024 Irrigation SeasofiSection 6(B)for further
details on the use of CPWL Scheme water for irrigation.
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Stage 1 Water Inputs
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Figure6. Stage 1 Watelnputsup to the 2(23-24 Irrigation Season

Sheffield Water Inputs
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Figure7. SheffieldWater Inputsup to the 223-24 Irrigation Season
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Stage 2 Water Inputs

180

60
40
20

2018-19 2019-20 2020-21 2021-22 2022-23

e
8888

Water (Million m3)
[9.2]
=

B CPW Water M Rainfall ™ Groundwater

Figure8. Stage2 Water Inputsup to the 2(23-24 Irrigation Season

2023-24

16



3.1.Scope of Water Monitoring Programme
River and Stream Water Quality

CPWIis required to monitoion a monthly basisurface water quality at 29 river and stream sitsegFigure
9). Full details oCPWR surface water monitoring programme is contained in Part CBWR & DNR dzy R | y |
Surface Water Monitoring Pla@vailable ahttps://www.cpwl.co.nz/companydocuments).

CRC165680 authoris€PWIio rely on data collected on Te Waihora/Lake Ellesmere, lowland streams, other
rivers/streams or drains anthe stockwaternetwork by the Canterbury Regional Council or any other entity
in lieu of establishing new monitoring sitéastances wher€PW!Itely on data from ECan will be noted in this
report.

Parameters to be analysette: Escherichiaoli (E. colj, Turbidity, Nitrate + NitratéNitrogen, Total Nitrogen,
Total Ammoniacal Nitrogen, Dissolved Reactive Phosphorus, Total Phosphorus, Electrical itgnducti
Dissolved Oxygen, pH anehiperature.CPWIlhas water quality triggers in place for Nitraléitrogen (Annual
Medians and Annual 95Percentiles).

The Surface Water Monitoring programme began at the same time as the commencement of Stage 1 of the
Scheme in September 2015.

Lake Water Quality

¢KAa NBLEZ2NIO O2y il Aya ¢l GSNJ ljdz- £t Ade RI (2to JareR08. 9/ | y Q&
Water samples are analysed for a wide range of parameters but only those required by the Ground and Surface

2 GSNJ tfry o6F& LISNI 6K2aS fAa0SR dzy RSN WwA@SN) I yR {1
and Chlorophylh) are included in this report. Figure 9 shows the five locations sampled by ECan. CPWL has
water quality triggers in place for Trophic Level Indexs);Tlotal Phosphorus, Total Nitrogen and
Chlorophylla.
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Ground Water Quality and Levels

Twenty monitoring bores have been installed®yWlthroughout the Scheme area (refer to Figu@®@. Eight
bores are located within Stage 1, ten in Stageith two in the Sheffield area.

CRC165680 required two years of groundwater monitoring data to be collected prior to the use of water. By 1
September 2015CPWLhad completed seven rounds of quarterly monitoring of our Stage 1 dedicated long
screen bores (Refer to Figut&for a comparison of a water supply bore to a dedicated {sogen monitoring
bore).Longscreen monitoring boreare screenedcross the water table and thénablessamples to be taken
FTNRY Of2asS (2 G§KS 3INPEWLRAE dErdkR withypical Qarketurg waterSstydply S 9 S ¢
bores that can have relatively short (~2m long) scrdeoated close to the bottom of the bor&Vater samples

taken fromtypical Canterbury water supphores may be abstracted from some distz below the SWIThis
difference is important because some groundwater contaminants, in partidlitaate-N, aretypicallymost
concentrated at the SWL and become decreasingly concentrated with depth, rather like cream in a bottle of
milk. This means thatasnples taken from near to th&WLare more likely toaccurately refleciNitrate-N
concentrationsaffected by land surface rechargethe immediate vicinitghan samplesollectedfrom a bore
screened20m below theSWL This difference is illustrated in Figuté.

In order to have two years of monitoring data before the commencement of Stage 1 irrigation, the Stage 1
dedicated monitoring bores were located adjacent to existing water supply bores that had been monitored

for at least two years prioo CPWRa FANEBE G ANNR Il A2y & Stréed hores weleS g | G ¢
monitored concurrently for two years to establish a relationship between the two forms of monitoring that

may be useful when comparirigture results to the historic record.

The dedicated longcreen monitoring bores were installed in the Stage 2 area of the Scheme in the first half
of 2015. These bordsad been monitored forthree and a halfears prior to the commencement of Stage 2
irrigation in 2018.

Cdzf t RSGFAfa 2F (GKS DNRdzyRgl GSNJ a2y AdG2NAYy 3 t NEANI YY
Water Monitoring Plan.
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Groundwater Level Trigger Levels

CPWIldoes not carry out any specificoundwatermonitoring in the Lowland Central Plains area but instead
utilises data collected by Environment CanterbBCa). ECan operate an extensive groundwater level
monitoring network in the Lowland Central Plains. GSWERP has established groundwater level trigger limits
for a ®riesof 12 boreswithin the ECan networkofange circles ifrigurel0). The trigger limits will be used to
provide advance warning of potential groundwater mounding. In order to providécgiit warning of
possible groundwater mounding the trigger limits are relatively conservative in that they have been set at a
level which has been reached in the pagtis may result in occasions where the triggers are reached following
for example, high intensity rainfall events that lead to elevated grounéwksavels, or for other reasorikat

are outside ofCPWR & O Fgf éxhlipke, e large, complexow-pressuresystem that brought heavy rain

and gales to Canterbury during-22 July 2017 led twigger levels being exceeded from 5 out of 12 monitoring
bores.

GroundwaterQuality Trigger Levels

Apart fromNitrate-NandE. colin groundwater,CPW®@ trigger levels are assessed against monthly or annual
data.

Trigger levels foNitrate-N in groundwater are based on fiweear annual averages. This means a comparison
of monitoring results to the groundwateNitrate-N trigger from five year<of CPWL activitiesould notbe
made wntil September 2020 for Stage November2022 for Sheffieldandcannot be made untiDctober2023

for Stage 21t will still be usefuhowever,to evaluate the result®btained prior tothe formal assessment
against the fiveyear trigger levebeing madefo see ifany developing trends can be identified.

Until sufficient data has been collected to report against-frear annual averageCPWIwill highlight in the
results section instances where new maximum Nitrabé concentrations are detected and wheesnual
averageNitrate-N valuesexceed7.65mgL* * for the Stage2 and Sheffieldirezs.

It is worth noting that there is a recognised lag effect in the transport of nitrogen in the groundwater system.
Therefore,elevated and/or increasinljitrate-N readings may continue to be measureddieepgroundwater,
lowland streams and Te Waihora for a period of tifrem pre-scheme land usdirespective ofimproving

farm practices thatwould be expected taesult in lower discharges of nutrients into the environment.
Consequentlyin deep groundwater, lowland streams and Te Waihitrmay take many years to detect
changesdn Nitrate-N concentrations resulting from changed land use under CPWL, if this occurs.

Prior to the commencement oCPWLrrigation, 42% of the water samples taken from Stage 1 feageen
bores hadNitrate-N concentrations greater than 7.6%g L, for Sheffield bores the figure was 30&tdfor
Stage 2 the figuravas at 6.%.

ThekE. colitrigger level is a median (over the length of record, post commencement of CPWL irrigation) of a
detectable concentration of the bacteria.

Groundwater samples are analysed fammoniacalNitrogen,pH, Electrical Conductivity, Dissolved Oxygen,
Temperature, Alkalinity, Bromide, Chloride, Dissolved Reactive Phosphorus, Nitiraigen, Total Nitrogen,
Sulphate ancE. coli The static groundwater level is also measured at the time of sampliRgVLhas water
quality triggers in place for Nitrate Nitrogen aid coli Appendix 6.1contains all trigger limits and trigger
response processes from Part Il of the Ground and Surface Water Plan.

A7.65mg L is thetrigger level for NitrateN based ora fiveyear annual gerage concentration.
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3.2.2023/2024 Seasonal Climatic Influence
Rainfall

At9 / I WwRR ISy @rin statidnlthie highest intensity 2&our (calendar dayyainfall event measured
during the 203-24 period was63mm on23 July while the highest @lay event wasl09mm over22-24 July

2023. By contrast, during the significant rain event in July 2017, 98.5mm of rain was recorded over two days
with 82.5mm being recorded on a single day.

During the 202-23 period the highest intensity rainfall recorded Ridgens Roadtas45mm on19 November,
with 56mm being recorded over the perideb-27 July

718.4nm of rain was recordeduring 208-241 G b L2 ! Q& 2 S| (id Boxdrafa THislvds2h¢g n T nH
eighth lowestamountrecorded since 19882 (Refer to Figure 12nd equates t@B5%lessrainfall thanthat
measured over the 20223 period.

12 Month Rainfall 1981-2024
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Figurel2. Rainfallrecordat NIWA3 Weather Station 4702, Hororata
Source NWACIifo Database.

wkEAYFEEE FTYR {2Af a2AaddzNB 5STAOAG RIGEFE 3ISYSNY GSR T
June 2024 period is shown in Figuredl$ f 2 g ® b Lithe Sail Moisiu Defiti is betweet10 and-

130 mm, then the soil isseverelydry'. If the SMD islessthamo n YYX GKSy (GKS Jmif A& |
soil at the weather statiod 702 site could be classified as being severely dry for 81 days, with 24 days rated

as extremely dry, during the 1 July 2023 to 30 June 2024 period. Table 1 illustrates the soil moisture
classification data from 20156 to 202324.
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Tablel. Soil Moisture Classificatiant weather station 4072 fron2015-16 to 2023-24
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2015-16 76 8
2016-17 25 17
2017-18 28 0
2018-19 16 0
2019-20 57 42
2020-21 113 0
2021-22 1 0
2022-23 11 0
2023-24 81 24
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Figure13. Rainfall andil Moisture Deficit Measuredat NIWAQ Blonitoring Sation in Hororata

(non-irrigated pasture).
Source NIWALIifo Database.
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4. Resultk Interpretation

All monitoring data is listedas required by CRC16568ppearsin Appendice$.3-6.6.

4.1.River and Stream Water Quality

CPWL has annual median, and annud? p&rcentile, trigger limits for Nitratd. CPWIhavesurface water
samples analysed for Nitrate + Nitrité Like ECan and the majority of Regional Councils in New Zealand, CPWL
monitors oxidised nitrogen as Nitritlitrate-Nitrogen. Nitrite is not directly measured because of its transient
nature and the ery low concentrations that are present in Canterbury Rivers. When discussing surface
(including lake) water quality monitoring results in this report, Nitrdlidrogen + NitriteNitrogen will be
referred to as NitratelN.

CPWIRiver and Stream qualityigger leves are shown in Tabl@ and thecorrespondingnonitoring results

are shown in Tabl8 (NB: values depicted in red indicate trigger level exeeed9. The number of samples
collected, as reported in Table &flects flows in those waterways; samples can only be collected if the
waterway is flowingFor example, th&elwyn River west of State Highway 1 sitesfound to beflowing on
elevenout of 12occasions throughout monitoring period.

A maximum of 38 sampleswere able tobe collectedby CPWL and ECaring the 202324 monitoring
period, from the 25 sites displayed in TalBeif rivers and streamsvere always found to b&lowing. During
2023-24 the total number of samples collected waS2 This compares t@93 for 202223 and285 for 2021
22.

Table2. Surface Water Quality Triggers for Nitrddén mg L*

CPWL @&faceWater Monitoring
River Type Annual Annual 95"
Median Percentile
Hill-fed Lower 1.8 2.6
Springfed Plains 5.2 7.4
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Table3. Surface Water Quality Nitratd Annual Medians and 95th Percentiles

2015-2016 2016-17 2017-2018 2018-2019 2019-2020 2020-2021 2021-2022 2022-23 2023-24
Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate Nitrate 2023-24 Month|
. ‘ Annual Annual No.of | Annual Annual No.of | Annual Annual No.of | Annual Annual No. of | Annual Annual No.of | Annual Annual No. of | Annual Annual No. of | Annual Annual | — Annual N, F o.f Peak
St g2 I Median w2 .| samples| Median S .| samples| Median Sl .| samples| Median el . samples| Median S . | samples| Median el . | samples| Median Sl . | samples| Median . . | samples| Median el . | samples NI
. | percentile . | percentile . | percentile . | percentile . |percentilg . |percentilg . |percentilg . |percentilg . |percentilg Concentration

(mg L) (mg ) (mg L) (mg ) (mg L) (mg ) (mg L) (mg ) (mg L) (mg ) (mg L) (mg L) (mg L) (mg ) (mg L) (mg ) (mg L) (mg L)
Hill-Fed Lower Sites
Hawkins River In-scheme 1IS1 1.9 2.1 2 1.8 2.4 9 2.69 3.11 12 2.30 2.83 12 2.44 2.66 8 1.26 2.95 10 2.14 3.03 12 1.85 3.14 12 2.00 2.87 6 Aug-23
Waianiwaniwa River In-scheme 1S2 n/a n/a 0 4.4 4.4 1 1.80 3.05 6 0.75 0.91 2 2.26 2.29 2 2.96 2.96 1 2.42) 3.21 3 2.05 3.08 4 1.97] 1.97 1 Jul-23
Selwyn River In-scheme 1S3 0.5 0.5 1 0.7 0.7 3 0.66 0.85 9 0.75 1.09 4 1.02 1.40 5 0.56 0.81 4 0.67] 1.2§ 8 0.70 3.15 9 1.14 3.54 4 Jul-23
Hororata River In-scheme 1S4 1.1 1.4 6 1 1.5 12 2.05 3.21 12 1.79 2.15 12 1.81 2.66 12 1.42 2.07 12 2.07] 2.67 12 1.96 3.14 12 1.93 2.96 10 Aug-23
Selwyn River @ SH1 SWSH 2.8 2.8 1 1.1 1.1 1 1.53 2.16 9 1.13 2.10 6 2.10 2.47 6 1.96 1.96 1 1.34 2.45 9 1.67] 2.81] 11 2.38 3.35 5 Aug-23
Hawkins River Upstream US1 0.1 0.3 10 0.5 1.1 12 0.54 1.22 12 0.46 0.61 12 0.44 1.21 12 0.58 1.09 12 0.37 0.8 12 0.15 0.68 12 0.12 0.45 12 Aug-23
Waianiwaniwa River Upstream Us2 0.5 1 3 0.5 1.3 9 1.87 2.78 9 0.74 1.20 8 1.14 2.83 6 0.35 1.74 7 0.39 1.07 10 0.37 147 11 0.67] 2.15 5 Jul-23
Selwyn River Upstream us3 0.2 0.4 14 0.2 0.3 12 0.41 0.65 12 0.48 0.63 12 0.44 0.66 11 0.31 0.52 12 0.41] 0.61] 12 0.38 0.6 12 0.34 0.53 12 |Aug-23
Hororata River Upstream Us4 0.2 0.7 10 0.7 1.4 12 1.09 1.34 12 0.79 1.18 12 0.64 1.07 12 0.21 0.90 12 0.56 0.94 12 0.62] 1.27 12 0.45 1.16 12 |Aug-23
Spring-Fed Plains Sites
Halswell River Source SF1 3.7 4.4 10 3.3 3.8 12 3.14 3.48 12 3.55 3.77 12 3.29 3.64 12 2.96 3.42 12 2.73 3.20 12 3.24 3.63 12 3.74 4.09 12 Oct-23
LIl Stream Source SF2 4.9 5.2 10 4.2 4.6 12 4.09 4.18 12 4.13 4.45 12 4.39 4.72 12 4.06 4.26 12 3.79 3.95 12 4.12 4.49 12 4.88 5.02 12 Feb-24
Selwyn River Spring Source SF3 7.8 8.4 10 7.5 8.5 11 4.94 6.30 12 5.73 7.45 12 7.52 8.50 12 8.86 9.40 12 5.45 729 12 6.40 8.09 12 7.98 8.9 12 |May-24
Irwell River Source SF4 2.2 2.8 2 1.8 3.4 4 1.95 3.31 12 1.72 2.42 10 2.14 3.01 7 1.46 4.93 6 1.67] 239 12 2.12 3.00 12 2.36 4.28 7 Aug-23
Hanmer Road Drain Source SF5 3.8 3.9 2 7.8 7.8 1 4.23 7.96 12 3.08 4.44 12 3.90 4.80 8 2.93 3.45 8 3.07 5.49 12 2.83 3.92 12 3.09 3.70 12 May-24
Boggy Creek Source SF6 6.4 8.5 10 8.3 12.2 5 8.10 12.89 12 5.04 7.17 12 5.16 6.59 12 5.07 5.55 12 5.04 7.0§ 12 5.12 5.79 12 4.6. 5.42 12 Sep-23
Doyleston Drain Source SF7 n/a n/a 0 n/a n/a 0 8.10 14.49 12 5.25 8.79 12 8.30 9.38 6 9.86 10.53 2 7.91] 13.0§ 12 5.85 7.68 11 6.42) 7.04 7 Aug-23
Harts Creek Source SF8 9.2 9.3 2 8.7 8.8 6 8.40 9.41 12 9.19 10.25 12 9.69 10.51 10 10.20 10.37 4 9.99 11.67 12 10.6( 11.15 12 11. 12.4 11 Jan-24
Halswell River Downstream T1 2.9 3.2 10 2.5 3] 12 2.34 2.66 12 2.51 2.82 12 2.43 2.64 12 2.06 2.49 12 2.03 243 12 2.39 259 12 2.80) 3.14 12  [Sep-23
LIl Stream Downstream T2 3.4 3.9 10 2.9 3.3 12 3.10 3.55 12 3.80 4.00 12 3.35 3.60 12 3.30 4.09 12 3.0 3.4 11 3.6 3.9 12 3.9 4.0 12 Apr-24
Selwyn River Downstream T3 6.5 6.8 14 6.1 7.5 12 5.05 6.65 12 6.15 7.50 12 7.25 7.69 12 7.45 8.55 12 6.3] 7.4 10 6.5 7.7) 11 7.3 8.0 12 Aug-23, Apr-24
Irwell River Downstream T4 0.03 2 4 <0.01 4.8 4 1.93 4.87 12 0.93 1.92 12 1.62 2.53 9 0.02 3.20 6 0.84 3.6 12 1.49 223 12 2.1§ 3.19 9 Aug-23
Hanmer Road Drain Downstream T5 1.1 2.1 4 <0.01 3.6 9 3.40 6.85 12 2.04 3.67 12 3.02 4.05 9 1.08 2.29 8 2.68 4.79 12 2.24 3.35 12 1.79 2.89 11 Sep-23
Boggy Creek Downstream T6 45 6.4 14" 3.8 8.5 16" 8.18 10.74 15" 4.50 5.81 16" 4.90 5.61 16" 4.80 5.14 16" 5.30) 6.4 16" 4.09 490 16" 4.06 474 16" |Aug-23
Doyleston Drain Downstream T7 0.2 1.3 14" 0.4 3.2 16" 5.72 10.55 15" 4.63 6.67 16" 0.74 5.94 16" 0.23 4.93 16" 4.14 6.61 16" 3.44) 6.50 16" 0.95 569 16" |sep-23
Harts Creek Downstream T8 6.7 7.3 14 7 7.3 12 7.55 7.89 12 8.05 8.35 12 7.80 8.25 12 7.55 8.15 12 7.6| 8.0 10 8.3 8.7] 12 8.7] 9.3 12 Apr-24

NB:Blue and amber shading indicates values contributing to decreasing and increasing statistically significant trends hesRettimembers exceed trigger values
NB:Nitrate-N results supplied to 1 decimal place in 2dBland 201516 and 2 decimal places from 2618.
AlncludesQuarterlyECan monitoring data.

BNo sampling carried out iduly2022.
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Both the annual median, and annual 95th percentile, trigger limits were exceedselahmonitoring sites

one site solelyexceeded the 95 percentile trigger andwo sites solelyexceeded the annual median trigger
level Table4 summaries the annual trigger exceedances since CPWLs monitoring programme commenced.
Figure 14 spatially depicts which sites experienced trigger level exceedances20a3iy.

Table 4.Surface Water Quality Nitrathl Annual Medians and 95th Percentiles Trigger Exceedances to June
2024

Period Exceeded Exceeded 95| Exceeded Annual | Total sites with
both triggers | % triggeronly | median triggeronly | at least one
trigger
exceeded
202324 7 1 2 10
202223 8 2 0 10
2021-22 6 0 3 9
202021 6 1 1 8
201920 7 1 2 10
201819 6 0 0 6
201718 9 2 0 11
201617 6 1 1 8
201516* 4 0 3 7

* 10-month period Sept 2015 to June 2016

Trigger Level Exceedances

@ No Triggers Exceeded
One Trigger Exceeded

@® Annual Median and Annual 95th %ile Triggers Exceeded

[ Scheme Boundary

Figure 14 Surface Water Nitraté Trigger Level Exceedances
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The trigger exceedances were fr@mwaterways, Hawkins Rivai/aianiwaniwa Rivellororata RiverSelwyn
River, Doyleston Drairand Harts Creeklhesesixwaterways havell had trigger exceaahces during at least
one of the previoud.2-month monitoring periods.

No site showed either aAnnual 95' Percentile or an Annual Median, Nitrat& trigger levelexceedance for
the first time in 202324.

Results presented in Part Il of CPWL Ground and Surface Water Monitoring Plan also highlighted elevated
nitrate readings prior to commencement of CPWL irrigatidnom sites in the Hawkins River, Selwyn River,

Doyleston Drait Y R | F Nlia / N8S|1 GKFIG ¢62dzf R KIS SEOSSRSR /1t 2]
201015 data.
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HILLEFED LOWER SITE®nual MedianNitrate-N Trigger = 1.6g L%, 95"%ile Trigger = 216 g L*
Five HilFed Lower sites exceeded a trigger level for 2823which was the same as for 2623.

At 3.35mgt! the Selwyn River West of State Highway One (SWSH) recorded its highest ARmerc@stile
Nitrate-N concentration to dateluring 202324 with the previous highest value being recorded during 2022
23. The Selwyn River+ischeme site (1S3) recorded its highest Annual, Median afidP®centile, NitrateN
concentrations atl.14mgL? (NB: this is not a trigger exceedanegid 354mgL:! respectively with the 95"
percentile concentration showing its previous highest value during ZRZ here is now a statistically
significant trend of increasing Annual®®percentile NitrateN at 1S3 while the trend of increasing Annual
Median NitrateN is close to being, but is not yet, statistically significant.

No HiltFed Lower sitdUS1¢ US4)recordedits lowest Annual Median or Annual 93Percentile NitrateN
concentration during 202:24.

All Inscheme siteglS1¢ 1S4)and SWSH recorded at least one trigger level exceedance during20@28fer
to Table 3.)

Alongerterm data record is available for the Hawkins River at Deans RoatedCan have been measuring

monthly NitrateN data from 20034. This site is locate@ithin the CPWL Scheme b8i5kmupstream of

CPWD @onitoring site 1S1During 20224> 9/ | Yia@simildr andudl median (2/2g ! vs 2.00mg 1Y),

and annual 98 percentile @.76mg Lt vs2.87mg LY, Nitrate-N concentratiosO2 YLJ NBR (2 /t2 [ Qa
River instream site (IS1) (refer to Figure 15).

Annual 95th Percentile Nitrate concentrations measured at the ECan, and CR@Heine, locations in the
Hawkins Rivehave been greater than the trigger lexséthce 201718. The increase innual 95' Percentile
Nitrate-N concentration atS1wasstatistically significanbver the201516 to 202223 period, however it is
not statistically significant over the 204% to 202324 period.

TheAnnual MediarNitrate-N concentratiorat site IS4is showing a statistically insignificant decrease over the
period thatCPW!lhas supplied water.

A review of historiE€Cardata for the Deans Road sighows thatalthoughthe Annual95" Percentileand
Annual MediarNitrate-N concentrationsfor 2023-24, exceeded tleir respectiverigger leves, the resultsfit
within thoserecorded prior to operation of the Sheffield Scheme.
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Hawkins River at Deans Road (ECAN) and Auchenflower Road

(CPW) (151)
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Figurel5. Hawkins River at Deaasd Auchenflowe(lS1)roads¢ Nitrate-N concentrations 203-04 to
2023-24

During 203-24, the Waianiwaniwa River at Coaltrack Road (1S2) was found to be flowing dusimgle
monitoring round. The NitratdN concentrationrecorded at site 1S2 \&s greater than the Annual Median
trigger level No statistically significant trend of increasing or decreasing Nitheas been observed since
commencement of CPWL supplied irrigatiodigher discrete monthly Nitrat®l concentrations have
previously been recorded at IS2 however there is nc@RWL monitoring data for which to make fust
comparisons against.

Both Annual Median and Annual'®@®ercentile trigger levels were exceeded at the Hororata Rivectheme
site (1S4) for the 20224 period (refer to Table 3) The Annual 95 Percentile NitrateN concentration was
greater during 201718 and 202223, while the Annual Median &t.98mg L%, waslessthan the 2.0%ng ! and
2.07mg L determined in 201718 and 202122 respectively. The trend of increasing Annual Mediblitrate-N
concentration remains non statistically significant after the inclusion of ZBR8ata.The trend of increasing
Annual 99 percentile Nitrate-N concentrationalso remains non statistically significant with thevaue
moving from 0.11 to 0.08 after the inclusion of 2628 data

The3.54mg L*Annual 98' Percentile NitrateN concentration recorded for Selwyn Riverscheme site (1S3)
represented thesecondtrigger level exceedance at this site (referftable 3and Figure 1) with 2022H 0 Q a
3.15mg L Annual 9% Percentile NitrateN concentration representing the first trigger level exceedaride
exceedance was due @Nitrate-N level 0f3.88ng L from the July 2023 sampletakenwhen the river was
flowing at3L sed. NB: only four samples were able to be collected during 2B23vith the next highest
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Nitrate-N concentration being 1.63md LAt 1.14mg L the Annual Median NitratdN concentration was below
the 1.8mg t trigger level.

Selwyn River In-scheme site (IS3)
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Figurel6. Selwyn Rivein-scheme(IS3) AnnualNitrate-N concentrations 20136 to 2(®23-24
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SPRING-ED PLAINS SITE®inual Median Trigger = 5tg L%, 95"%ile Trigger = 7rg L

FiveSpringFed Plains sites exceeded a trigger legeRD2324. The same sites that exceeded a trigger level
in 2022-23.

The Harts Creek source (SF8) and discharge (T8) sites recorded their highest Annual Median, and*Annual 95
Percentile, NitrateN concentrations to date during 20281. The Halswell (SF1) and Irwell (SF4) source sites,
and the LIIT2) and Irwell (T4) discharge sites recorded their highest Annual Median NNratecentrations

to date for 202324.

The Boggy Creek source site (SF6) recorded its lowest Arvledian and 93" Percentile Nitrate-N
concentratiors, and the Doyleston Drain source (SF7) aBdggy Creek discharge (Tesrecordedtheir
lowest Annual 98 Percentile NitrateN concentration during 20234.

Trigger Level exceedcesfor Spring Fed Plains sites f2023-24 were for both Annual Median and Annual

95" PercentilsattKk S { St gy WAGBSNI G {Co OW{LINRAy3 {2dzNOSQ I

Coes FordrndHarts Creelat SF8\@ourc€® hahdiT8 \Pischargésite). This sameattern of exceedances
was observed ifiour of the previous five monitoring periods (refer to Table 8).6.42ngL?, the Doyleston
Drain source siteSF7exceeded its 5:agl* Annual Median NitrateN concentratiortrigger level

It appears that the significant rain event at the end of May/beginning of June 2021, may have reditwon
in Nitrate-N concentrations at SEéhd T3or 202122. These concentrationsubsequenly roseduring2022-23
and again in 20224 in a similamannerto that observedover 201819 to 202021 following the significant
rain event in July 201(Refer to Figure 17)
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Selwyn River at Chamberlains Ford, SF3 (CPWL) and Coes Ford, T3 (ECAN)
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Figure . Selwyn Rive$pring Source (SF3) and Downstream (T3) locqthamual NitrateN concentrations
201516 to 2038-24
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Figure B shows both theAnnual Median and 95Percentile concentratiomat the Selwyn River at Coes Ford
(T3 have been generally steadily increasing since 18®2t is notyet possible to oncludewhat contribution

the CPWL related activitieaketo the trigger level exceedance at T3 relative to the changes that were
occurring prior to the commencement of thePWLscheme The statistically significantrend of increasing
Annual Median and Annual 93ercentileNitrate-N concentrationsat site T3 continued to séngthen after

the addition of 2023-24 data.

Selwyn River at Coes Ford (Discharge) (T3)
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Figure B. Selwyn River Downstream (T3) locatmAnnual NitrateN concentrations 19983 to 2023-24
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From the commencement of the surface water monitoring programme in September 2015, thiotigh27

June 2017 monitoring roundSF7 was never observed to be flowing. Following a significant heavy rain event
during 2622 July 2017, SF7 was found to be flowing2énJuly 20171t continued to be flowing at each
monitoring roundup until the December 2019 roundPost the December 2019 round, SF7 has been found
flowing during July 202@&nd from June 20210 January 2023, and from Marth June 2023During 2@3-24

SF7 was found to be flowing from July to December 2023, and in February 2024.

Figure19 shows the discrete monthly Nitrat concentrations and corresponding flows recorded at SF7 to
date. Therés currently no statistically significant trend of increasing or decreasing Niatencentrations

at SF7 Prior to the results from 20201, the NitrateN concentration appeared to baore closelyelated to
flow rate.

Doyleston Drain Source (SF7) Monthly Nitist@and Flow
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Figurel9. Doyleston Source locatiagBpotNitrate-N concentrationsand flow July2017to June2024

Nitrate-N concentratiors continue tobe found atconsistentlyhigher concentrationst site SF7 compared to
the downstream site T7 (refer to Figu8), notwithstandingSF7 recorded its lowest Annual'®Bercentile
Nitrate-N concentration during 20234. This is potentially due tche uptake of nutrients by periphyton and
aquatic plantsand/or the dilution of groundwater inflows that have been denitrified as they seep upwards
through low permeability confiningediments.

35



SF7 and T7 Monthly Spot Nitrate-N 2017-2024
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Figure20. Doyleston Drain Source and Discharge locatipbsscrete MonthlyNitrate-N concentrations
201724

NB: Samples for paired SF7 and T7 sites were taken on the samirday monitoring roundsfrom
26-03-2018 Nitrate-N concentratios of <0.005 and <0.002mglare plotted in Figure P as 0.005 and
0.002mgt:.

Annual Median and 95PercentileNitrate-N concentrations both exceeded trigger levels at the Harts Creek
Source(SF8) and Dischar@@8 sitesduring 2@3-2024 and were the highestconcentrationsdetermined to
date (Refer to Figure D.

Thereare statistically significant trenslof increasing Annualledian and Annua®5" Percentile NitrateN
concentratiors at sitesSF8&nd T8since commencement of CPWL supplied irrigation.

Spot Nitrate-N concentrations at the downstream Harts Creek Discharge Si&have been found to be
consistentlylower than those from the Source sit&F8 (Refer to Figug).
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Harts Creek Source (SF8) and Discharge (T8)
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Figure2l. Harts Creek Sour@nd Dischargécations ¢ Nitrate-N concentrations 20186 to 2®3-24

Harts Creek Source (SF8) and Discharge (T8) Monthly Nitrate-N
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Figure22. Harts Creek Source and Discharge locatmbDsscrete MonthlyNitrate-N concentrationsfrom
September 2015
NB: Data gaps for site SF8 represent times when the Creek was dry.

37



A review of Annual Median and Annual9Bercentile NitrateN data from site T8 as far back as the 1994
period (refer to Figure 3 shows that the 20224 Nitrate-N concentratiors were the highest measured to

date.

Both annual median and annual'®®percentile NitrateN concentrations at T8 have been increasing since the
YAR HnannQa 6 RSadSied Mandh Keddal tdehdSestrconfirmsaththe increasing NitratdN
concentrationsare statistically significant

The trigger level exceedances at T8 may be due todbte(iorating baseline water quality and it is not yet
possible to conclude what contribution the CPWL related activities make. Further monitoring will allow closer

examination of this trend in future.

Harts Creek Discharge (T8)
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Figure23. Harts Creek Discharg&8)location¢ Nitrate-N concentrations 19945 to 2023-24
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Nitrate-N concentrations measured at the Halswell Riviemitoring sites for 202-24 have increased for the
second year in a row following the lowest concentrations determined to date in-2@2Annual Median and
95" Percentile NitrateN concentrations remain below the trigger levéisfer to Figure 2).

A trend of decreasingmual 99" Percentile NitrateN concentrations afi KS |1 | f 4 6 St f
W5 A a OK | skeBtkatrentaitedisiatistically significant following the addition of 2623 datais no longer
statistically significant following the addition of 2023 data.

WA @SN W{ s

Thetrend of decreasing Annual Median Nitraéconcentratios at sites SF1 and Tdas no longer statistically
significant following the inclusion @02223 dataand the significance of these trends further weakened after

the addition of 202324 data.
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Halswell River Source (SF1) and Discharge (T1)
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Figure24. Halswell River Source (SF1) and Discharge (T1) locatiitrate-N concentrations 20136 to
2023-24

The Annual Mediahlitrate-Nconcentrationf NBY G KS | I YYSNI w2 I Rhativhisshbwing W{ 2 dzNJO
a statistically significant decreaswer the 201516 to 202223 periodis no longer showing a statistically
significanttrend following the addition of 20224 data(refer to Figure 3).
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Hanmer Road Drain Source (SF5) and Discharge (T5)

Nitrate-N (mg L)

0 X
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Figure 3. Hanmer Road Draifs/k) and Discharge B) locationsg Nitrate-N concentrations 20146 to
2023-24.

NB:results of <0.01 mgihave been plotted as 0.01mg.L

New minimum Annual 95 Percentile NitrateN concentrations fori KS . 2338 / NBS{1 Wa 2 dzNJ
WRA a OK I NEaSda néwdminiinund Aniudl Median Nitralé concentration for SF6 fovere reached in

202324. Furthermore, SF6 is showing statistically significant deceasing Annual Median Nitfste
concentration trend and T6 is showing a statistically significant decreasing Anriu®e®&entile NitrateN

concentration trend Figure B shows thatapart fromthe Annual Median NitratdN concentration from the

. 2338 [/ NBS1 W5 o DRIZNHGE levels inge ndt beenexcEeded at either Boggy Creek

site during the lassix monitoring periods At 4.06mg t, the Annual 98 percentile NitrateN concentration

determined at T6 for 20224 was the second lowest recorded to date. A concentration of 3.80Mgals
determined in 2016L7.
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Figure 3. Boggy Creek Source (SF6) and Discharge (T6) locatiiimate-N concentrations 20146 to

2023-24
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4.2.Lake Water Quality

The trigger levels for Lake Water Quality are listed in Table 5. The trigger levels have been taken from the
water quality limits contained in Table 11(l) of the Land and Water Regional Plan.

Table 5 Lake Water Quality Triggers

S Total
o : Chlorophyll ota Nitrogen
Monitoring Location p_ly(a) Phosphorus TLI®
a (ng L ) (mg L—l)(a)
(mg L)@
Mid-Lake 74 0.1 3.4 6.6
Lake Margins no trigger no trigger no trigger 6

(@) As a maximum annual average determined from 12
(monthly) rounds of monitoring results.

(b) TLI (Trophic Level Index) assumed to be calculated
as TLI3 (using TP, TN and chl a)

During the 1 July 2G&%0 30 June 202period, 12 rounds of data were collected by Environment Canterbury.

The total phosphorus trigger limit is an annual averafjgpo more than 0.1mgk The 12month average for
total phosphorus at the Mid Lake monitoring site was3ngjL*,

The Chlorophylh trigger limit is an annual average of no more tham@A.. The 1Znonth average for
Chlorophylla at the Mid Lake monitoring site wass8ngl! (see Table 6, NB: data in red indicates an
exceedance of the applicable trigger limit).
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Table 6 Lake Water Quality Monitoring Results 262024

Chlhorophyll Total . Total L
Te Waihora Site ©) Phosphorusq [ Nitrogen )
(g L) (mg ) (mg L)

Mid Lake 158 0.23 3.02 7.26
Lake Margin Sites

f Kaituna LagoorP) 94 0.29 2.27 7.04

1 Off Selwyn River Mouth 158 0.22 3.07 7.24

1 South of Timber Yard 161 021 3.18 7.25

1 Taumutu 167 0.22 2.3 7.23

(&) Annual Mean

(b) Kaituna Lagoon is included for comparison only; itis

not a trigger level site.

ECarhas generally monitored the Mid Lake location on at least a monthly basis since July 1993. From July 1993
the mean annual (July to June) Total Phosphorus level has been 0.24Figure 7).

et e i i =
L VC R )

Total Phosphorus (mg L)
[en]

Te Waihora @ Mid Lake Annual Mean Total Phosphorus
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Figure Z. Total Phosphorus at Mid Lake in Te Waihora from 12924
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The mean annual (July to June) Chlorophigivel since 19934 is Bny L (Figure B8).
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Figure 8. Chlorophylh at Mid Lake in Te Waihofeom 1993- 2024

Figure B shows that the Chlorophyll e@oncentration for the 203-24 period was thethird highest recorded

to date andwas atthe secondhighest level since 20089. Applying the Mann Kendall trend test over the
199394 to 202324 data set shows a very weak trend of an annuali@g95 increase in chlorophyd that is

not statistically significant (palue is 0.28) [20223 pvalue was 0.50]. However, applying the Mann Kendall
trend test over data from 20136 to 202324, results in a strong trend of an annual I¥g2l! increase in
chlorophylla that is statisticallysignificant(p-value 0.004% A nonstatistically significant trend of an annual
0.9ny ! decrease in chlorophyll wasdeterminedfor the 19%-95to 201415 (preCPW).period.

Figure 28uggests that although the result forkK f 2 N2ILIK 8Wd A R 2312024 xecticrl M trigger
t508ts GKS t808t Aa y20( AyO2yaradsyd sAGK LINBOA2dz
between25ny L* and 176ng ! between199394 and 201415.

The 12month mean Chlorophyll a concentration has increased for five out of sevemoh#h periods
following 201617. There was a small temporary decline from 2@20t0 202122 and now a second decline
from 202223 to 202324.

Despite the 20224 Chlorophyll a concentration being less than that recorded for ZZB2he latest result

still contributes to a general continuation of the increase observed since 2016. While there have been similar
multi-year increases followed by dawes in the past (e.g., 2005 to 2009), the generally increasirmdr#th

YSty [ KE2NRLKeff I O2yOSY (N} GA2Y A& Y28 +y a2y ol (C
this trend be maintained. Further monitoring will allow ongoing examimatbthis trend.

The Trophic Level Index (Jlis an indicator of lake water quality specifically developed for New Zealand lakes.

The Tldis derived from a number of water quality measures including total nitrogen, total phosphorus and

chlorophylla (found in Phytoplankton). Triggers were exceeded at all lake water monitoring sites (see Table
6).

A review of monitoring data from the Mid Lake monitoring site from 12987 Monthly monitoring of Total
Nitrogen (needed for Titalculation) started in October 1996)) (see Figure 29).
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A statistically significant {galue 0.0049) annual 0.05 Tk&lue increase was determined for the 2018 to
202324 period. A norsignificant (pvalue 0.11) annual decrease insMdlue (0.038) was determined for the
199798 to 201415 period. The entire record, 1998 to 202324, shows a nosignificant (pvalue 0.77)
increase in Tklhalue of 0.002. Last year the entire record showed a-significant (pvalue 0.93) decrease in
TLE valueof 0.0008.

While the 202324 TL4 at Mid Lake is still within the range observed in the past, the i§ldgain above the
trigger level for the fifth year in a row. The observed increasing trend insiride the inception of CPWL
irrigation is largely consistent with the increasing trend in Chloroghgller the same periodliscussed for

Figure 28 above. This increasing Mid LakeTNB Y R Aada (GKSNB¥T2NB |faz2 +y a2y ¢

increasing scrutiny should this trend be maintained.

Te Waihora @ Mid Lake 12 Month Mean TLI;
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Figure B. Trophic Level Indexat Mid Lake in Te Waihora from 192024

A review of monitoring data from the three Lake Margin sites from 198®7refer to Figure 30), that have
trigger levels, shows a similar pattern for the Lake Margigtiigger level exceedances.

Analysis of the post commencement of CPWL irrigation period, -2618% 202324, shows statistically
significant increases {palues of 0.016, 0.009 and 0.016) in the;Values of 0.08, 0.09 and 0.08 units per year

for the Taumutu, South of Timber Yard Road, and Off Selwyn River Mouth, sites respectively (refer to Table 7).
No statistically significant changes inzMdlues were determined over the entire 1998 to 202324, or pre

CPW.L supplied irrigation 1998 to 201415 periods.
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Table7. Lake Thkltrend test statistics.

Overall 1997-98 to 2023-24 Pre CPW 1997-98 to 2014-15 Post CPW 2015-16 to 2023-24
Trend magnitude Trend magnitude Trend magnitude
Lake Margin site Trend direction |(TL4units/year) |P-value [Trend direction |(TLkunits/year) |P-value|Trend direction |(TLjunits/year) |P-value
Taumutu Increasing 0.005074416  0.5Decreasing -0.04085918  0.08Increasing 0.0774034% 0.014
South of Timber Yard R{Increasing 0.003847964#f  0.71Decreasing -0.0332914f 0.09§Increasing 0.08758749  0.009
Off Selwyn River Mouth [Increasing 0.006401118  0.59Decreasing -0.02840324  0.13Increasing 0.07754874 0.014

P-value of 0.05 is considered statistically significant

Lake Margins TLI; 1997-98 to 2023-24
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Figure30. Trophic Level Indexat Lake Margins in Te Waihdram 1997¢ 2024

Since 19908, the Total Nitrogen tZhonth mean for the Mid Lake site has only exceeded the 3.4ttrigher
limit on two occasions, 1992000 and 200001 (refer to Figure 31).

No statistically significant changes in Total Nitrogen have been determined at the Mid Lake site over the entire
monitoring record (19988 to 202324) s well asthe period pror to commencement of CPWL supplied
irrigation (199798 to 201415). Post commencement of the CPWL supplied irrigation period {2616 2023

24), there is statistically significant-galue 0.016) 0.1mgiannual increase in Total Nitrogen, which is the
same period over which statistically significant increasing trends were abddor both Chlorophylh and

TLE described above at the Mid Lake site.

It is noted that an increasing trend in Total Nitrogen since CPWL inception is expected as a result of the
anticipated increase in nitrogen load coming from the greater area of intensified land use made possible by
irrigation under the CPWL scheme. Thisr@ase was anticipated at consenting stage and CPWL consent
conditions require specific management measures to minimise and record accounts of the increase in nitrogen
load. The predicted increase in nitrogen load, minimised according to comneguired pactices as well as
further reductions subsequently imposed in the Selwyre Waihora Section 11 of the Canterbury Land and
Water Regional Plan (CLWRP), was provided for in an allocation of 979 tonnes of nitrogen per year to the CPWL
scheme in Table 11@f the CLWRP. That allocation was assumed to eventually be used under the Scheme and
was factored into the 3.4 mg/L limit for TN as defined for the Mid lake location in Table 11(I) of the CLWRP. In
other words, the 3.4 mg/L limit allowed for the increasmsticipated under the Scheme. The trigger level used

in this monitoring report, as shown in Figure 31, adopted the 3.4 mg/I limit concentration from the CLWRP.
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Therefore, while the increasing Mid lake Total Nitrogen concentration observed since 2015 is expected and
still below the 3.4 mg/L trigger, the increasing trend in Total Nitrogen combined with the increasing trends in
Chlorophyllaand TUa Ay OS /t2[ AyOSLIiAzy RAaOdzaaSR | 020S3 A&
increasing scrutiny in subsequent monitoring reports.

Te Waihora @ Mid Lake 12 Month Mean Total

Nitrogen
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Figure 3. Total Nitrogen at Mid Lake in Te Waihora from 1§2D24

For all these lake monitoring values (Total Phosphorus, chlorephyHophic Lake Index and Total Nitrogen)

the range of values measured since the commencement of CPWL activities is within the range of values prior
to the commencement of the CPWL wateseu Further monitoring will allow ongoing examination of any
trends in future. However, the following comments are relevant to the potential impact of CPWL:

1 The discharge of phosphate laden sediment to surface waters is not a significant issue for CPWL farms
when compared to farms in the lowland areas surrounding Lake Ellesmere/Te Waihora.
1 The discharge of Nitrogen is a more significant issue for (but not exclusive to), CPWL Scheme farms.
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4.3.Groundwater Quality

The groundwater results section that follows is laid out by Stage, starting with Stage 1, then moving to
Sheffield, and then finally Stage B. coliresults are detailed first before moving on to Nitrateresults.
Nitrate-N results aregenerallyordered by presentation of fivgear Annual Mean results first, which is the
measurementhat is subject to a trigger leveAnnual mean results are reported next, these formed the main
focus of earlier monitoring reports before sufficient fiyear data was avaible. Lastly, any new maximum or
minimum discrete quarterly results are detailed.

There weresevenpositive detections of E. coli from 80 routine sampigken during 203-24. All positive
detections came from theStage2 section of thescheme OneStage 2 bore exceeded tlie colirigger level.

A statistically significant increase fiwe-year Annual Meamitrate-N concentrations has not been shown in
anyStage Iore that ha exceeded the7.65mgL* Nitrate-N trigger levelLikewise, no statistically significant
increase caryet be shown for NitrateN levels from Stage 2 bores.

Analysis of samples taken from the two Sheffield monitoring bores suggests there has been no appreciable
change in either NitratdN concentrations or detection @&. colisince the commencement of CPWL supplied
irrigation.

CPWL have trigger levels in place Eorcoliand NitrateN (Table8). Water has been supplied to the Stage 1
area fornine seasons so an assessment against the Nithiteigger level can be made for the Stage 1 bores
that intercept shallow groundwater (water table <50m below ground). Assessment against the NMitrate
trigger could notbe made until December 2022 for the Sheffield Schemeuartdl December 2024 for Stage
2.

Table8. Groundwater Quality Trigger Levels

Contaminant Measurement Trigger

Nitrate-Nitrogen | 5-year annual average concentrati®n| 7.65mg L*

E.coli Median concentratiof?) <1 organism/100 millilitres

(@) In shallow groundwater (water table <50 metres below groundwater level)

(b) Measured over the length of record

There are howevesseveral CPWLmMonitoring bores acrossboth Stage 1 and Stage \ghere Nitrate-N
concentrationshave been found to beconsistently greatethan 7.65ng L* (refer to Tablesll and 16 and
Figures 10, 35 and 45).

When groundwatek. coltrigger levels are exceeded, CPWL works through a response flowchart as per Figure
52 of this report. Instances whef. colconcentrations are found at a similar or lower level, to those recorded
prior to commencement of CPWL irrigation, are considered to reflect baseline groundwater quality, and as
such no further action is generally taken at the time. Likewise, retestingtigenerally undertaken when an

E. coliconcentration of < 10MPN/100ml is detected as when retesting has occurred under this circumstance,
60% of the timeE. colis not detected.
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4.3.1. Stage 1
E. coli

During routine monitoring within the Stage 1 area of the Scham&023-24, E. colwasnot detectedin any
bore,the first time this has occurred sinttee 201516 monitoring periodDuring 20223E. colivas detected
on a singleccasionout of 32sample$. No trigger levels have been exceededBorcolin Stage 1 bores during
202324.

Occasional occurrences Bf coliin groundwater bores are not uncommon particularly during wet weather

Al YLX AYy3ad 9/ FyQa |yyda f NBIA2y3detecBNERainR.3% td $4Mlofa dzNID S &
bores Bpring 2023 = 9%gpring 2022 = 10p6There is also the possibility that positiize colireadings may

result from the sample collection and handling procedyrathough such occurrences are minimised by the
implementation of good sampling procedures and/or checked by repeat sampling if this is deemed to be a
necessary check.

Nitrate-Nitrogen

FiveyearAnnual Means >7.68g [

Thefive-year annuameantrigger level(7.65mg L) was exceeded fofour of the eight Stage 1 monitoring
boresfor the 2019-20 to 202324 period

The samedur bores (BX21/0017, BX22/0043, BX22/0053 and BX22/0046) have exceeded the trigger level for
every rolling Syear period andhe four remaining Stage 1 monitorinigores have not exceeded the trigger
level forany5-year periodto date (refer to Table9).

Table9. Stage bores Fiveyear MeanNitrate-N

Five-Year Period Five-Yr Mean Nitrate-N (mg/L)

BX21/0014BX21/0014 BX22/0041 BX22/0044 BX22/0043 BX22/0053 BX22/0044 BX22/0044
2015-16 to 2019-20 12.19 3.73 5.28 5.29 12.76 9.11 5.94 15.53
2016-17 to 2020-21 12.92 3.48 5.51 5.34 12.34 9.18 5.97 15.99
2017-18 to 2021-22 13.78 3.12 5.69 5.79 12.82 9.32 5.74 16.39
2018-19 to 2022-23 13.18 2.68 5.53 6.34 13.34 8.19 5.14 15.33
2019-20 to 2023-24 12.60 2.28 5.66 6.65 13.79 7.72 5.08 13.95

BX21/0017 is located south of Hororata township, and BB@23 and BX22046 are located at the eastern
extent of Stage 1 (refer to Figul®). BX22/0043 is also located towards the eastern extent of the Stage 1 but
is approximately 4km due west of BX22/0053.

There are five, Fiv¥ear periods post commencement of CPW supplied irrigation so the Mann Kendall trend
test can be used to identify if there is a changing trend in the Nithatevels across the rollingygar annual
means, as well the direction (increa or decrease), strength (i.e. strong, weak etc) and statistical significance
of any trends. Results from the Mann Kendall test are shown in Table 10.
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Table10. Mann Kendall statistics frorfive Fiveyear Annual Mean Nitrat® Levels from Stage 1 bores post
supply of CPW irrigation

Statistic BX21/0017BX21/0014BX22/0041 BX22/0042 BX22/0043 BX22/0053 BX22/0044 BX22/004§
Tau 0.2 -1 0.8 1 0.8 -0.4 0.8 -0.4
p-value 0.806 0.027 0.086 0.027 0.086 0.462 0.086 0.462
Change in Nitrate-N levg

per rolling 5-year period 0.11 -0.38 0.09 0.39 0.43 -0.41 -0.25 -0.34
(mg L-1)

The Tau values greater than 0.3 from Talleshow that there are strong trends of increasing Nitr&te
levels from BX22/0041, BX22/0042 and BX22/0043. The trend for BX22/0042 is statistically significant and
BX22/0041 and BX22/0043 withvRlues of 0.086, are getting close to being statisticallyiognt.

The Tau values less thah3 from TablelO show that there are strong trends of decreasing Nitrhtdevels
from BX21/0018, BX22/0053, BX22/0046 and BX22/0044. The trend for BX21/0018 is statistically significant,
for BX22/0044 is approaching significance, and for BX22/0053 and BX22/0046, rificasign

BX21/0017 shows a non statistically significant moderate trend of increasing N\regacentation.

This isonlythe fifth report that can assess monitoring results against thes&r annual mean Nitratdl trigger
level, so CPWL continues to carry out furthanalysis particularly looking at Z2BMonth MeanNitrate-N levels
to identify any potential effects of CPWL supplied irrigation.

50



Annual Means

The annual (12nonth) data that contributed to the fivgear annual measis displayed ifrigure32.

Stage 1, 12-Month Mean Nitrate-N
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Figure32. Stage * 12-month Mean NitrateN
* Data from 201415 was collected prior to commencement@PWILrrigation and is included here for
comparative purposes.

Three Stage 1 bores had mean Nitrate-N concentration for thel2-month 2023-24 monitoring periodof
greater than 7.6B1g L, namely BX21/0017, BX22/0048d BX22/0046 (sdgueshaded columns in Tabld,
andFigure32).

However,there is no statistically significant trend of increasing Nitriiteconcentration from BX21/0017,
BX22/0043and BX22/0046CPWL concludes that exceedance of the trigger level for Stage libgezserally
consistent withwhat is expected based on the combined effects of historic@P¥ land use, namely time
lagged effects stitoming fromthat pre-CPW._land use, and the consented new activities under CHVvat
will also be contributing tahe observed NitrateN concentrations

Although the Annual Mean Nitrail concentration for BX22/0042 has never exceededmgi3, it is showing
a statistically significant trendf increasingAnnual Mean NitrateN concentration over th€01516 to 2023
24 period. If ths current trend holds throughto 2026-27, the triggerlevd maybe exceeded Conversely,
BX21/0018 is showing a statistically significant trend of decreasing Annual Mean MNitcatecentration over
the 201516 to 202324 period.

Six of the eight Stage 1 monitoring bores have had their Meamdthly NitrateN concentrations remain
either consistently above or below 7.65 mgfhr allnine 12-month monitoring periods for which data exists
post commencement of CPW supplied irrigati@fthe two remainingbores during201718, BX22/0044 had
an AnnualMean NitrateN concentration greater than 7.65mgd hut in every other 12nonth period had a
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AnnualMean NitrateN concentration of less than 7.65 mg and for BX22/0053in 202223 and now 2023
24the Mean 12month NitrateN concentrationwas found to be below 7.6fg L* for the firstand second
times respectively

For the 202324 season, CPWL Shareholders achieved a 32% reduction from their 2022 LWRP total nitrogen
discharge allowancéas calculated from Overseer version 6.5/)r the 202223 season, CPWL Shareholders
achieved a28% reductionfrom their 2022 LWRRotal nitrogen discharge allowancés calculated from
Overseer versiort.5.2). For 202122 a reduction of39% from the2017 LWRRotal nitrogen discharge
allowance was achieve@s calculated from Overseer Version 6.5.1)

BX22/00£2 showed its highest annual mean Nitraleconcentration to date in 2@24 (7.5Img %) with the
next highest result bein§.55mg ! in 201920.BX220041 and BX22/0043howed their highest annual mean
Nitrate-N concentratios to date in 202021 and 202-23 respectively. The five remaining Stage 1 bores
exhibited theirhighest annual mean Nitrathl concentration to date i201718.

BX22/0@6 showed its lowest annual meaditrate-N concentration to date in 2@24 (11.2ng %), with the
next lowest result coming frord015-16 and 201617 (12.4mg LY).

9/ I yQa RoadRRAEIS FaQge has data available for 1 July to 30 June periods sind¥ 2D@8ing the
2023-24 period,5335mm of rain was recorded. Thidéssthanwasmeasured during th€02223 (732.5mm),
202122 (644mmand 202021 (597mmmonitoring periods.

Thel July to 30 Junmeanrainfall fromthew A RISy Q& fro RPOR67 BI2@3P&is 643mm. During
the 201718 period, which included a significant rainfall event in July, 925mm of rainfall was recorded.

52



Tablel1l. Stage 1 Bores Nitratd Resultsnig ') March 2014 to Jun2024

Date BX21/0017  |BX21/0018  |BX22/0041  |BX22/0042  |BX22/0043  |BX22/0053  |BX22/0044  |BX22/0046
Jun 2024 10.7 19 4.58 9.53 15.2 6.03 3.64 11
Mar 2024 10.4 216 548 8.12 15.1 7.64 3.66 10.4
Dec 2023 11.9 2.07 5.98 9.2 17 414 415 11.4
Sep 2023 12.9 1.08 5.28 3.2 10.8 468 6.31 11.9
Jun 2023 10.9 2.14 4.94 8.64 16.5 4.86 3.47 128
Mar 2023 1.4 1.95 573 7.71 15.8 283 3.72 13.7
Dec 2022 124 2.14 5.88 6.55 16.4 547 436 145
Sep 2022 14.6 2 6.03 25 10.4 6.12 8.14 14.8
Jun 2022 118 1.89 5.04 7.07 14.8 9.72 3.75 15.1
Mar 2022 14.4 1.88 6.01 6.88 15 7.29 6.31 15.4
Dec 2021 1.7 222 5.48 7.06 16.1 9.06 435 14.7
Sep 2021 14.1 211 542 7.39 9.59 10.9 6.39 141
Jun 2021 15 211 6.23 3.9 8.57 8.11 8.41 141
Mar 2021 125 2.58 6.32 204 8.73 7.59 422 141
Dec 2020 115 2.22 8.57 5.98 14.9 10.7 5.43 14.3
Sep 2020 10.9 2.67 425 8.2 13.2 10.6 5.05 143
Jun 2020 118 3.34 4.93 8.04 15.7 11.0 415 14.6
Mar 2020 12.6 263 6.11 7.45 15.2 10.2 230 15.1
Dec 2019 13.0 3.00 514 217 15.4 8.86 478 16.2
Sep 2019 17.4 2.65 573 8.52 10.7 6.63 6.93 16.5
Jun 2019 19.0 3.65 54 8.67 13.7 6.15 5.07 185
Mar 2019 13.6 3.55 536 112 14.6 1.2 451 183
Dec 2018 12.3 3.99 3.77 7.88 10.3 6.60 461 16.8
Sep 2018 12.6 487 419 6.21 11.6 7.94 4.90 18.6
Jun 2018 13.0 2.98 5.02 276 11.2 9.35 5.46 16.8
Mar 2018 16.7 4.04 6.97 2.42 112 10.7 7.19 18.9
Dec 2017 14.4 4.22 6.31 2.86 14.9 105 6.46 19.2
Sep 2017 17.3 3.79 6.77 218 11.0 13.3 12.6 222
Jun 2017 14.0 3.2 48 38 10.4 8.3 7.2 13.9
Mar 2017 8.8 54 55 5.2 9.4 9.7 6.3 118
Dec 2016 5.2 35 4.9 55 127 8.3 6.7 11.9
Sep 2016 6.8 33 4.0 5.0 13.7 7.8 5.2 11.9
Jun 2016 9.2 36 25 5.4 13.0 9.0 5.9 12.2
Mar 2016 8.5 44 6.7 5.7 13.0 9.8 5.0 123
Dec 2015 9.1 35 53 6.1 13.1 8.5 56 124
Sep 2015 8.5 2.9 41 4.9 14.3 8.3 6.0 12.5
Jun 2015 5.9 3.2 2.7 52 14.6 105 45 12.6
Mar 2015 7.1 4.0 31 35 10.9 11.0 46 2.8
Dec 2014 7.9 36 4.9 6.2 13.0 8.0 3.9 124
Sep 2014 10.2 31 3.9 55 10.2 6.3 45 13.2
Jun 2014 1.2 43 26 57 9.9 - 74 14.4
Mar 2014 7.8 } 43 53 13.6 ; 41 12.9
2023-24 Mean 115 2.0 53 75 145 56 44 1.2
2022-23 Mean 12.3 2.1 5.6 6.4 14.8 5.3 4.9 14.0
2021-22 Mean 13.0 2.0 55 7.1 13.9 9.2 52 14.8
2020-21 Mean 12,5 2.4 6.3 5.8 11.4 9.3 5.8 14.2
2019-20 Mean 13.7 2.9 55 6.5 14.3 9.2 5.0 15.6
2018-19 Mean 14.4 4.0 47 6.0 12.6 8.0 48 18.1
2017-18 Mean 15.4 43 6.3 36 12.1 11.0 7.9 19.3
2016-17 Mean 8.7 3.9 48 4.9 11.6 8.5 6.4 124
2015-16 Mean 8.8 36 5.2 55 13.4 8.9 5.6 124
2014-15 Mean 7.8 35 3.7 5.1 12.2 9.0 44 12.8
5yr Annual Mean 12.6 2.3 5.7 6.7 13.8 7.7 5.1 14.0
All Data Mean 11.7 3.2 5.2 5.6 12.8 8.7 5.6 14.8
(Sn:l;z;necj Interval 11-11.1 | 55.1-105.1| 10.1-40.1 | 29.4-69.4 | 201-701 | 203-503 | 1.0-9.0 1.0-30.0
Water level range
- 6.39-9.88 | 75.26-93.74| 18.60-23.81| 40.06 - 49.48| 50.74-65.19| 32.39-46.36| 4.23-7.61 | 6.49-14.41

NB: Data shadeblue is used to denote quartely values that contributed to and@nth mean NitrateN
concentration exceeding the 7.65mgttigger level.
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Figure 3 shows the landise, and Figur&4 the irrigation type, ofCPWlshareholder farmland located up
gradient of the monitoing bores that had mean annubllitrate-N concertrations ofgreaterthan 7.65mg
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Boreswith new maximumor minimumNitrate-N concentrationameasuredwithin the last 12 months

BX22/002 and BX22/0043 hadheir highest measured discrete Nitraté concentration occur during the
2023-24 period, with concentratios of 9.53 and17.0mg L* recordedin June 2024 and December 2023
respectively For the 203-24 period, BX22/002 recordedits highestand second highest quarterly Nitrati
concentrationsfrom the 42 samples takento date. Figure % shows that the NitrateN concentratios
measured inBX22/002 and BX22/0043 hae been more variable thathe other Stagel bores over the last
three years.

BX22/0053 and BX22/0046, located at the southeastern extent of Stage 1, recorded their lowest discrete
Nitrate-N concentrations during 20224.

Stage 1 Bores Nitrate-N 2014-2024
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Figure35. Stage 1 Groundwateitrate-N; March 2014 to Jun2024

Table3fromiKS /t2[ Q& .FaStAYyS 2SN vdzZ tAlGe FaasSaavySyd
contains a summary of ECAN monitoring data (to June 2013), which showed Nitlateels have been
recorded as high as 361qy L.

For comparisonno Stage 2r Sheffieldnonitoring bores showed new maximuon minimumdiscrete Nitrate
N concentrations during the 23-24 monitoring period.
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4.3.2. Sheffield

E. coli

E. colwasnot detectedin either of the Sheffield monitoring bores during the 2624 period.

Groundwater levelencountered during 20224 in the two Sheffield boresvere consistent with previous
periods(refer to Figure36).

Sheffield Bores Groundwater Levels
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Figure36. Static Water Levels measured in CPWLs Sheffield Monitoring Bores

Nitrate-Nitrogen

The fiveyear annual meamitrate-N concentrationtrigger levelof 7.65mg &t was not exceeded witlalues

for the 2019-20to 2023-24 period for BW22/0041 and BW/0042 beib@6mg L' and7.55mg L respectively.
Annual Mean NitrateN concentrations weré.53ng ! for BW22/0041 and.53ng L for BW22/0042 for
2023-24. Discrete Quarterly Nitrat?\N levels measured in the two Sheffield monitoring bores between
September 202and June 202were within the ranges previously measured (before such time as the Sheffield
Scheme was operating) (refer to Figurd.3
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Sheffield Groundwater Quality Nitrate-N
(Irrigation started 25-11-2017)
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Figure37. Nitrate-N Concentrations in CPWLs Sheffield Monitoring Bore
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4.3.3. Stage 2

E. coli

CPWL commenced supplying irrigation water to the Stage 2 area during OctobeS2ds8thee have now
been five full seasons stipply of CPWL irrigation wat@massessment againgt coltrigger levelga median
of <1 organism per 100ml over the length of recor#in be made.

PositiveE. colidetections were made on seven occasions fifour bores during 203-24 (202223 showed 7
positive detections from five boresJheE. coldetections in bore BX22/0067 exceed the trigger level, and the
detections in BX22/0065 have exceeded the trigger level in the past. The resultsBK@2/0067 and
BX22/0065re discussed in further detdikelow.

BX22/0065 returned positive. colidetections in December 202 and March 2024This bore testegositive

for E. colonten out of 230ccasions during routine monitoring post commencement of CPWL irrigation supply
and therefore does not exceed the trigger le(dB: as of June 2021, BX22/0065 had tested positivE.fooli

on six out of 11 occasions during routine monitoring post commencement of CPW.L irrigation supply and
therefore at that point in time had exceeded the trigger level).

BX22/0067 returned a positivE. colidetection in December 202, and Marchand June2024. This bore
returned positiveE. colidetections in DecembeiMarch,and June sampling rounds in t2621-22, 2020-21

and 201920 periodsand December and March in the 2023 period.This bore has tested positive f&t coli

on 16 out of 23 occasions during routine monitoring post commencement of CPWL irrigation supply and
therefore exceeds the trigger level.

BX22/0065 and BX22/006i&d a history ofE. colidetections before receiving CPWL watesfer to Tablel2).
Tablel12. Bores BX22/0067 and BX22/0@5colResults (MPN/100ml) Prior to CPWL Irrigation

Sample Date BX22/0067 Sample Date BX22/0065
E. coli E. coli
(MPN/100ml) (MPN/100ml)
12/09/2018 <1 | 6/09/2018 <1
14/06/2018 16 | 5/06/2018 <1
14/3/2018 1
13/03/2018 <1 | 2/03/2018 4
12/12/2017 2
5/12/2017 29 | 7/12/2017 12
12/09/2017 <1 | 12/09/2017 <1
13/06/2017 0 | 6/06/2017 0
8/03/2017 78 | 1/03/2017 0
10/01/2017 34 | 10/01/2017 0
13/12/2016 >201 | 6/12/2016 3
14/09/2016 0 | 7/09/2016 0
22/06/2016 2 | 2/06/2016 0
10/03/2016 5 | 02/03/2016 0
10/12/2015 >201 | 10/12/2015 12
8/09/2015 0 | 7/09/2015 0
18/06/2015 0 | 16/06/2015 0
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Prior to the start of CPWL irrigation, BX22/0065 tested positiveEfocolion 4 out of 14 occasionsvhile
BX22/0067 tested positive fdE. colion 7 out of 14 occasiomduring routine quarterly monitoring (i.e. not
including retestinyy For BX22/0067this meansthe trigger level was exceeded for the period before Stage 2
Irrigation commenced.

The detection oE. colicontinues to occur at a higher frequency in bores from Stage 2 compared to Stage 1.
For the 202224 monitoring periodE. coliwas detected in 17.5% of routine Stage 2 samples compared to 0%
for Stage 1 [20223¢ 17.5% vs 3.192021-22 ¢ 22.5% vs 9.4%, 2021 ¢ 30% vs 15.6% and 2029 ¢ 22.5%

vs 9.4%)].

Rainfall data for up to a week preceding positive detections.afoliare shown in Tablé&3. References made
regarding rainfall associated with Sta2@ 2 Y A G2 NAYy 3 NBFSNE (2 9/ IyQa wAR3ISyYy

Table13. Rainfalt associated with bore water samplésat had positivedetections ofE. coli

E. coli Rainfall (mm)
Bore Sample Date Site Condition (MPN/100ml) Sample | Previous | Previous | Previous
Day 24Hrs 48Hrs week
BX22/0065 (6/12/2023 No stock or manure. Long gralss 8 0 0 0.5 5
No stock or manure. Rotoraing
BX22/0067 |11/12/2023 |& leaking pipe upgradient 100 0 9.5 9.5 10
BX22/0067 (6/03/2024 No stock of manure 2 0 0 1.5 10.5
Irrigation operatin radien .
BX22/0065 21/03/2024 igati p_ ing upgradi 53 0 0 0 15.5
9/04/2024 No observations 3 0 0 0 1
Bore fenced off, sheep in
addock .
BX23/0423 12/06/2024 |p . 370 0 1 15 2
Bore fenced off, no sheep in
26/06/2024 |paddock 2 3.5 0.5 0.5 21
BX22/0067 |25/06/2024 |No observations 2 0.5 0 15.5 21.5
Rain. Area around bore fence
BX23/0424 |26/06/2024 |muddy with pooled water 2 35 0.5 0.5 21

ARainfall fromECa®d WA RISy & w2l R az2yAlG2NAy3 {AGSo
B Sanple from BX22/0065 on 9 April and BX23/0423 on 26 Were taken tohelpconfirm that thepreviousresults from the
corresponding bores taken were accurate.

During 203-24 the presence of rain does not appear to be a consistent factor in poditivalidetections
from Stage Zores.Therewas a maximum 03.5mm of rainfall recorded at the Ridgens Road Monitoring site
on either the day of, oup totwo days prior to, groundwater sampling taking place. Betwé&emd 21.5mm
rain was recorded in the week pritw all sevenpositive detections oE. coli

BX22/006 and BX22/008 tested positive forE. colion three and two routine monitoring occasions
respectivelyduring2023-24. Apart from BX22/0069 testing positive flar coltwice during the 20223 period,

no Stage 2 bore other than BX22/0065 and BX22/0067 has tested positizedalion more than one occasion

per 12month monitoring period. In almost six years post commencement of Stage 2 irrigation (September
2018 was pre commencement of Stage 2 irrigation), BX22/0065 has tested positiveciditwice for three
12-month monitoring periods. BX22/0067 has tested positive Eorcolitwice on two occasions, and three
times on four occasions, per 48onth monitoring period.
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There does not appear to be a relationship betwédercoliconcentration and either NitratéN concentration
or Static Water levedt BX22/0067qrefer to figures 8 and 3). NB:In figures 8-41, concentrations oE. coli
at $Q3> A ® $MON/160mh hrave pbeen plotted at 20MPN/100ml and concentrations ofE. coliat
<1MPN/100ml have been plotted at OMPN/100ml.

BX22/0067 Nitrate-N vs E. coli
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Figure 3. BX22/006'E. colvs NitrateN

BX22/0067 Static Water Level vs E. coli
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Figure 3. BX22/006'E. colvs Static Water Level (SWL)

There also does not appear to be a relationship betwedh coliconcentration and either NitratéN
concentration or Static Water level at BX22/0065 (refer to figdi@and 41).

Dwellings are located within 100m of BX22/0065 and BX22/086Wever, their drinkingwater sources are
located more than 1km and 250m awayat depths 30m and eight metres greater than the respective
monitoring bores.Therefore, the positivée. colidetections in the monitoring bores are not considered to
provide an indication athe quality of the drinking water for these dwellings.
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BX22/0065 Nitrate-N vs E. coli
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Figure40. BX220065E. colvs NitrateN

BX22/0065 Static Water Level vs E. coli
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Figure4l. BX220065E. colvs Static Water Level (SWL)

FiguresA2 and 43 display the land use and irrigation type used by farmsgytaadient of the groundwater that
gave samples positive f&. colin 2022-23.
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Figure42. Landuse of Stage 2 farmedatedup-gradient ofE. colpositive, andor elevatedNitrate-N, bores
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Figure43. Irrigation status of Stage Zarms bcated upgradient ofE. colpositive,and/or elevaed Nitrate-N, bores
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Nitrate-Nitrogen

[BX22/0071 erroneous March resaft0.51mg/LL. Total Nwas 3.34mgL! with Nitrate-N/TN conversion factor
(0.90878)rom other 202324 results | have used 3.34 x 0.90878 = 3.12r{pk reporting. The sulphate value

(158mg/L) is more than 10X higher than what would be expected as the previous highest result was only
PPy pYIK[ P [0 KFR NHzy (GKS (GSadta GoA0OS 2y (KS3JS al YLI

Fiveyear Annual Means >7.65mg L

CPW Irrigation foStage 2commenced or2-10-2018. There is currently only a singleygar annual mean
Nitrate-N concentration data point for Stage 2 bores for post commencement of CPW supplied irrigation
(201920 to 202324). Nine of the ten stage 2 bores exceeded the-figar annual average trigger ldvier
201920 to 202324.

Table # shows all fiveyear annual mean Nitrat®l levels from Stage 2 bores including the period when CPW
did not supply irrigation to this area. Tabl® shows that there is no statistically significant change in the
rolling 5year annual mean Nitrattl from Stage 2 bores from 201%/201920 to 201920/202324.
BX22/0069 and BX23/0423 are the closest to showing statistically significant trends.

Table 4. Fiveyear Annual Mean Nitrat®\ Level fronStage dores

Five-Year Period Five-Yr Mean Nitrate-N (mg/L)

BX22/0072 | BX22/0071 |BX22/0070 | BX22/0066 | BX22/0069 | BX22/0065 | BX22/0067 [BX22/0068 | BX23/0424 | BX23/0423
2015-16 to 2019-20 10.70 3.32 8.59 6.83 11.10 12.39 14.97 9.43 11.3% 11.99
2016-17 to 2020-21 11.14 3.36 8.93 6.40 11.64 13.24 15.85 10.63 11.68 13.11
2017-18 to 2021-22 12.14 3.41 9.22 6.52 12.43 14.03 16.94 12.95 12.5§ 14.34
2018-19 to 2022-23 11.27 3.3 8.67] 6.83 12.33 13.37 16.44 11.09 12.4Q 13.94
2019-20 to 2023-24 10.66 3.21 8.76 7.74 12.66 13.53 16.08 11.97 12.19 14.62

Tablel5. Mann Kendall statistics frotfive Fiveyear Annual Mean Nitrat& Levels from Stagebores

Statistic BX22/0072|BX22/0071|BX22/0070|BX22/0066 | BX22/0069|BX22/0065|BX22/0067 | BX22/0068|BX23/0424|BX23/0423
Tau 0.00 -0.40 0.20| 0.60 0.80| 0.60| 0.40 0.60| 0.40| 0.80
p-value 1.00 0.46 0.81] 0.22 0.09 0.22 0.46 0.22 0.46 0.09
Change in Nitrate-N

level per rolling 5- 0.02 -0.03 0.04 0.22 0.37 0.23 0.29 0.57 0.29 0.66
year period (mgB)

To date no Stage 2 bores have shown a statistically significant change in annual mearNNignagés during
CPWs monitoring programme.

Nineof the ten Stage 2 bores had a-frfbnth meanNitrate-N concentration of greater than 7.@8g L* (Refer
to Tablel6). This was also the case fitie same bores i201920. Apart fromBX22/0071, whose tghonth
mean NitrateN concentration has never exceeded 7.65mgdllother bores haerecorded a 12month mean
Nitrate-N concentration of greater than 7.65mg &n at least oneoccasion prior to the commencement of
CPWL irrigatiofi.e. up to 201718).
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Table16. Stage 2 Bores Nitratd Resultsrig ) June2015 to June2024

Date BX22/0072 BX22/0071 BX22/0070 BX22/0066 BX22/0069 BX22/0065 BX22/0067 BX22/0068 BX23/0424 BX23/0423
Jun 2024 7.01 2.69 7.03 12.4 10.8 14.3 14.1 3.23 10.7 15.9
Mar 2024 9.05 3.12 8.77 11.2 11 10.4 15.4 15.2 12.2 16.5
Dec 2023 9.09 2.69 7.63 7.74 11 17.4 13.9 3.2 12.2 15.9
Sep 2023 10.2 3.0§ 12.7 9.24 15.4 10.3 15.1 24.9 11.9 15.4
Jun 2023 9.72 2.6 7.83 8.47 10.§ 11.2 16.3 3.72 12.4 15.7
Mar 2023 11 2.79 8.69 6.39 10.4 12.9 14 3.79 12.4 15.5
Dec 2022 11.9 3.09 8.47 6.53 11.7 16.4 13.7 4.52 12.5 15.1
Sep 2022 11 3.3 7.64 6.42 16.1 10.7 15.3 22.9 11.7 17.3
Jun 2022 11.4 2.72 7.94 4.34 10.§ 11.2 16.9 6.03 11.4 8.31
Mar 2022 11.9 3.23 8.75 6.79 15.9 10.5 17, 11. 11.7 14.4
Dec 2021 13.3 3.4 9.9§ 4.05 11.4 18| 17.7 14 13.4 10.5
Sep 2021 15.7 3.63 9.53 5.39 15.4 17.8 16.9 26.7 12.2 19
Jun 2021 10.4 3.86 15.9 7.2 16.9 15.7 18.1 29.9 12.5 13.9
Mar 2021 9.85 2.9 7.39 5.04 11 12.9 17.2 5.7 8.69 14.2
Dec 2020 11.9 3.28 7.04 5.62 11.3 13.4 19.64 6.31 8.98 17.7
Sep 2020 3.71 3.46 6.96 6.61) 11.2 13.9 15.4 3.74 13.2 12.2
Jun 2020 6.12 3.34 7.65 11.2 11.4 13.9 15.7 4.81 12.4 8.97
Mar 2020 8.49 3.85 8.79 12 10.9 13.2 14.4 13 15.9 18.3
Dec 2019 13.9 3.25 8.47 9.68 13.2 18.4 15.4 14.5 14.49 13.3
Sep 2019 17.3 3.89 8.1 8.5 16.5 8.99 19.5 21.5 12.5 14.2
Jun 2019 9.3 4.94 8.3¢ 7.92 10.3 8.87] 18.3 4.24 14.9 11.1
Mar 2019 12.9 2.75 8.54 4.99 10.4 16.9 17.7 7.12 12.5 9.39
Dec 2018 13.7 2.9 8.52 4.79 10.2 14.3 15.9 9.3¢ 11.5 19.3
Sep 2018 11.9 2.89 8.89 4.72 10.8 8.94 14.2 7.13 12.3 10.7
Jun 2018 14.4 3.40 9.47 5.21 9.7q 13.5 17.4 15.7 10.7 18.2
Mar 2018 15.04 3.5 10. 5.87 13.5 15.5 16.9 17.7 16| 17.9
Dec 2017 16.9 3.34 9.48 3.88 11.7 14.1 16.1 15.7 13.1 17.9
Sep 2017 15.2 3.59 14.4 6.54 15.7 21.3 18.5 24.9 13 18.1
Jun 2017 11.3 3 7.6 3 well dr 17.8 11.9 2.8 7.5 11.2
Mar 2017 6.4 2.9 well dr 4.1 well dr 8.9 12.7 2.5 7.6 well dr
Dec 2016 7.9 3] 7.7 3.9 9.7 6.4 12.2 3.3 7.8 4.4
Sep 2016 7.2 3 7.5 7.2 9.4 9.1 9.6 2.8 7.9 4.9
Jun 2016 4.6 3.6 7.6 13.1 9.6 9.1 13.1 2.9 7.9 10.3
Mar 2016 5.8 3.2 7.7 8.9 9.8 8.9 12.1 3.3 8.1] 5.5
Dec 2015 7.4 2.8 7.6 6.2 10.2 9.5 13 3.5 9| 9.1
Sep 2015 9.0 3.1 7.5 4.9 9.9 10.9 14.5 11.9 11 10.7
Jun 2015 4.9 3.2 7.9 10.1) 9.9 12.9 12.7 2.7 11.4 13.9
2023-24 Mean 8.8 2.9 9.0 10.2 12.1 13.1 14.7 11.9 11.8 15.9
2022-23 Mean 10.9 2.9 8.2 7.0 12.2 12.9 14.9 8.7 12.3 15.9
2021-22 Mean 13.9 3.2 9.0 5.1 13.5 14.4 17.1 14.5 12.2 13.1
2020-21 Mean 9.0 3.4 9.3 6.1 12.4 14.9 17.9 11.4 10.8 14.9
2019-20 Mean 11.§ 3.6 8.3 10.3 13.9 13.4 16.3 13.5 13.9 13.7
2018-19 Mean 11.9 3.4 8.6 5.6 10.4 12.3 16.5 7.0 12.9 12.4
2017-18 Mean 15.4 3.5 10.9 5.4 12.7 16.1 17.2 18.5 13.2 17.9
2016-17 Mean 8.1 3.0 7.6 4.6 9.6 10.9 11.4 2.9 7.7 6.8
2015-16 Mean 6.7 3.2 7.9 8.3 9.9 9.6 13.2 5.4 9.0 8.9
5yr Annual Meal 10.7 3.2 8.9 7.7 12.7 13.5 16.1 11.9 12.2 14.9
All Data Mean 10.4 3.2 8.7| 7.0 11.8 12.9 15.4 10.2 11.5 13.5
Screened Interv:
(mbgl) 10.0 - 35.2 35.0-79.0 60.7 - 100.7 15.5-45.5 30.6 - 65.6 10.3-40.3 15.3-45.3 39.6 - 84.6 15.3-60.3 20.0 - 47.4
Water Level
Range (mbgl) [6.73 - 23.09 45.88 - 71.02  |72.34 - 99.29 14.44 -36.44 [43.0 - 63.57 4.91-19.14 22.11-43.39 |52.79-70.21 [28.80-53.50 |22.02-41.77

NB: Data shaded blue is used to denote quartely values that contributed teneohth mean NitrateN
concentration exceeding the 7.65mg, lequivalent to the annual fivgear annual meatrigger level.

NB:If staticwater levesareT 2 dzy R (2 0S 2dziaARS 2F || 02NBQa 4
level with the top of the screerather than 1m below the water leveThis was requiredn two occasiongor
BX22/0065 and@®X22/0072uring2023-24.

O
P
&
w»
<
0p;

TheMann Kendaltrend test onnine 12-month periods (20186 to 2®3-24) showed an upward trend for
Nitrate-N concentration fomine, and a downward trend for oneStage 2bores but the trends were not
statistically significantFigure44 displays the l1lZnonth mean NitrateN data used in the Mann Kendall

analysis.

No stage 2 bore showed its highesti®nth mean NitrateN concentration measured to date in 2924.

HHKNNC dQ amonk Aigda NirdieN momcentration measured to date occurred in 26X122.
HHKDAANCcT Qontk ek Btgat8N coneentration measured to date occurred in 2€2R1, while
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theeightother Stage 2 bores showed their highestrhdnth mean NitrateN concentrations during either the
201718 or 201920 periods.

Stage 2, 12-Month Mean Nitrate-N
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Figured4. Stage 2 Groundwater Nitrate Month Mean September 2015 to June 202

No Stage 2 bore recorded its highest lowestdiscrete Nitrate-N concentration during 20824 (Refer to
Figure &).
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Stage 2 Bores Nitrate-N 2015-2024
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Figured5. Stage 2 Groundwater Nitrate; June 2015 to JR024

Stage?, boresshowmore variallity, compared to Stage 1 boresijth regards to whethetheir Annual Mean

Nitrate-N concentrationsare foundto be either greater, or less,than 7.65mg t, over thenine 12-month
LISNA2Ra GKIFG KFE@S 0SSy Y2yAil2NSR canéentrRiibons Bage radrideN 6 2 NB
greater than 7.65mgtF 2 NJ S@SNE LISNA 2RI 2yS 02NBQa O2fgr@& sy i NF (A 2
period, and five bores have shown Nitralteconcentrations both above and below 7.65mg L

Figured6 displaysvhich2 ¥ / t 2 [ Q& tharesha@ a2023i22 ivdanNirate-N concentrationof more
than 7.65 md-*.
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4.41Lowland Groundwater Level Monitoring
The Lowland groundwater level triggers are set at th& @ércentile of the (at least 40 year) historical record.

Based on monthly samplingetween July 202 and June 202 Lowland groundwater trigger levels were
exceedecdkighttimes fromfour bores.

The number of Groundwater Level Trigger Exceedances for each year that the CPWL Scheme has been
operating is shown in Tablg1The 203-24 period showed thehird greatest number of monthly exceedances
from thethird greatest number of bores to date.

Table . Lowland Groundwater Level Trigger Bores Exceedances by year

Year Number of triggerl Number of bore that had
level exceedances*| one or more exceedances

202324 8 4

202223 15 7

202122 7 2

202021 0 0

201920 2 2

201819 1 1

201718 16 5

201617 0 0

201516 0 0

" Based on a monthly sampling frequency.

Figures % to 53 show the respective groundwater levels of L36/2369, M36/0250, M36/Ct8 M36/7880
since the commencement of CPWL supplied irrigation.

The groundwater level trigger ¢i46.6 SWL (mASL), was exceeded at Bore L36/236ZBd@ugustand 20
September2023 with levels 0f47.14m ASland 4681m ASliespectivelybeing recordedrefer to Figure ).

Groundwater Level Trigger Bore L36/2369

Groundwater Level (mASL)
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

® SWL(mASL) e——=Triggerlevel == Ground Level

Figure 4. Lowland Monitoring Bore L36/2369 post commencement of CPWL irrigation
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The groundwater level trigger ofl6.09SWL (mASL), was exceeded at Bore M36/0258@eptember 202
with alevel of16.1m ASlbeing recorded (refer to Figurs).

Groundwater Level Trigger Bore M36/0250
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Figure48. Lowland Monitoring Bor&136/0250post commencement of CPWL irrigation

The groundwater level trigger o23.69SWL (mASL), was exceeded at Bore M36/018330hugust and20
Septenber 203 with levels 0f24.42n ASL24.5Im ASL an@4.23n ASL respectively being recorded (refer to
Figure49).

Groundwater Level Trigger Bore M36/0183
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Figure49. Lowland Monitoring Bor#136/0183 post commencement of CPW.L irrigation

The groundwater level trigger 0885.14SWL (mASLwas exceeded at Bore M36/7880 2@ July23 August,
and 18 Octdyer 2023, with levels 0f35.15m ASL35.16m ASland 35.16m ASL respectively being recorded
(refer to Figures0).
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Groundwater Level Trigger Bore M36/7880
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Figure50. Lowland Monitoring Bor#M36/7880post commencement of CPWL irrigation

Long term timeseries plots of groundwater levels presented at the end of this replootvthat L36/236%ad

the three shallowest groundwater levels recordeal date in August and September of 2023 (NB: a greater

than monthly monitoring frequency was carried out at this bore during 2B2@/ith 23 measurements being

taken. The three shallowest groundwater levels, 47.14m ASL, 47.11m ASL and 47.09m ASL were recorded on
23 and 31 August, and 1 September respectively. The fourth shallowest level (46.95m ASL) was measured on
22 August 2013.

Not other lowland bore showed a new shallowest water level during 2023
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5. Conclusion

Central Plains Water has now supplied irrigation water to the Stage one areméseasons, to the Sheffield
Scheme area fasevenseasons, and the Stage two areajisst undersixfull seasors.

No surface water site showed their first ever trigger exceedance for the -282Beriod although many of
those that have previously exceeded their trigger levels have continued to do so durin@2023

Nitrate-N Trigger levels were exceeded at ten surface water sites dR@iag24. The same ten sites exceeded
the Nitrate-N trigger level in 20223. Trigger levels were exceeded at nine sites during-2224nd eight sites
in 202621. Eght surface watersites showeckither their highest, Annual Median, Annual™®percentile, or
both Annual Median and Annual 9percentile NitrateN concentrations during 20224.

¢tKS 52&fSaidz2y 5N AY YE2 AN |yhagEReESHoNED Their lowhisBithial
95" percentileNitrate-N concentratios in 203-24.! RRAGA2Yy It f &> GKS . 2338 / NBS]
its lowest Annual median Nitratll concentration in 20224.

2023-24 Annual median and annual 9percentile Nitrateb f S@St & FTNRY GKS { St gy wAhAc
Ford)site were greater thanlevels recorded in 20222 and 202223 but less than those found in 20201

whennew maximunconcentrations were reachedhere is still a trend of increasing Nitral¢concentrations

Fd GKAa arxdsS aayoOoS (GKS SINIeée mdphpnQaod

Fourlowland groundwatetevelmonitoring bores had trigger levels exceeded during2e2.

During routine monitoringE. coliwas detectedon sevenoccasiors from a Stage2 monitoring bore during
2023-24. E. colwasnot detected inanyStage 1or Sheffield scheme monitoridmpres during 202324.

Nitrate-N levels measuikin the Sheffield monitoring bores were found to be within ranges encountered
before the Scheme commenced operating.

Annual meanNitrate-N concentrationgrom all boreshave been higher at some point in the past compared
to thoseencounteredduring2023-24, apart fromBX22/0@2 (Stage 1)

The 5year annual mean trigger for Nitrafd was exceeded fdour Stage 1 boresThefive-yearAnnualMean
Nitrate-N concentrationfrom one of thesefour borespeaked inthe 201920 to 2023-24 period the other
threed 2 NB & Q O2 peakegduringR0od 12ty 2021-22. There is insufficient data to calculate pgPW
five year means for these bores, however thenual MeanNitrate-N concentrationdrom these four bores
were above thdive-yeartrigger level concentration prior to CPWL irrigation commenanaigcating that the
recent five year trigger exceedances may not be inconsistent with theCf\& concemations. One Stage 1
bore has shown a statistically significant trend of an increasing, and another, of a decreasing, rolijegffive
Annual Mean NitrateN concentration.

Neither of the two Sheffield bores hady®ar annual nitrateN concentration above the trigger limiThere is
currently only a single-gear annual mean Nitratél concentration data point for Stage 2 bores for post
commencement of CPW supplied irrigation (220®to 202324). Nine of the ten stage 2 bores exceeded the
five-year annual average trigger ldvier the 201920 to 202324 period.

At the conclusion of th023-24 period, three surface water sites showed a statistically signifidactease,
andtwo sitesa statistically significardecrease, in NitrateN concentrations Two Stage 1 bores have exhibited
statistically significant trends in their fiweear rolling Annual Mean Nitraill concentrationssince CPWL
commenced irrigation suppl¥one bore shows an increasing trend, while the other displays a decreasing trend.
It is noteworthy that nine Stage 2 monitoring bores exceeded thknglfiveyear Annual Mean Nitraté\
concentration trigger limit but at present there is not enough data to confirm any trend
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In 202324, there were eight high groundwater level trigger exceedances from four lowland groundwater
monitoring bores. This marks the thigileatest number of exceedances from the third largest number of bores
recorded in any 12nonth period to date. In comparison, there were 15 exceedances from seven bores in
202223, seven exceedances from two bores in 2@2]1 and no exceedances in 2020.

Total Nitrogen concentrations in Te Waihora (Lake Ellesmere) have been rising over thexpgsars,
consistent with the anticipated increase due to the additional nitrogen load permitted underCiRé/L
consents. Despite this rise, the concentrations remain below the lak&s$ nitrogen trigger level. Similarly,
mid-lake Chlorophyl& concentrations and the TLI3 score have also been increasing and currently exceed the
trigger levels set for the lake. However, these values are still within the ranges observed before the initiation
of CPWL irrigation. The upward trends in Total Nitrogénlorophyllh, and TLI3 score are concerning and
warrant close monitoring and increased scrutiny if they persist.

In general, the monitoring results frofast under sixyears of full Scheme operation (Stage 1 has received
CPWL water fanineyears, Sheffieldevenyears and Stagejdst under siyyears) are insufficient to confidently

detect and attribute any effects of the Scheme on water quality, particularly when compared against some
existing elevated and increasing contaminant trends caused by historic land uses and practices whose effects
are time-lagged.

Some years of further water quality monitoring will be necessary, together withaimg assessment of CPWL

and other land use change patterns in the catchmémtjetermine any significant change to existing elevated
Nitrate-N concentrations and increasing trends, and whether any cause is attributable to CPWL, to previous
land use changes and/or to improving practices through tibhetil the main cause(s) responsible for trigger
exceedances and increasing trends of NiteBteconcentrations identified in th report can be accurately
attributed, CPWL will assess its operations against its Sustainability Protocol, ensure all Farm Environment
Plans are audited, including compliance with nitrogen application limits, and use/application of Good
Management Praatie/Matrix of Good Managemen# summary of compliance with all these elements of the
Sustainability Protocol is provided Appendix6.7 of this report

Notwithstanding tle inability tocurrentlyattribute the effect of the CPWL Scheme on water quatitg trigger
exceedances and increasing trends identified in the report are a comeelongoing monitoring is required
to provide a greater understanding of these effedBPWL must continue to comply with the conditions of its
resource consents to minimise its contribution to water quality deterioration.
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6. Appendices

6.1.Ground and Surface Water Plan PattTtigger Limits and Trigger Response Processes

Table18. Surface water quality triggers (Nitrai (mg %)) for the CPWL monitoring programme

pPLWRP Variation 1 CPWL surface water monitoring
River Type Annual Annual 9% Annual Annual 9%
Median percentile Median percentile
Springfed plains 6.9 9.8 5.2 7.4
Hill-fed lower 24 3.5 1.8 2.6

Table19. Water quality triggers for CPWL lake water quality monitoring

Monitoring TLR Total Total Nitrogen Chlorophylla

Location Phosphorusifig (mg H® (mg/L)®)
L1)®)

Mid-Lake 6.6 0.1 3.4 74

Lake Margins 6 n/a n/a n/a

(@) TLI assumed to be calculated as TLI3 (using TP, TN and chl a)

(b) As a maximum annual average



GSWP Part |

A

Surface Water Quality
Monitoring

v

LWRP Water

Is Part Il Water Quality trigger

Quality Limits

No

exceeded in stream or lake?

Yes
\ 4

Are there obvious local causes

Yes

(e.g. temporary works ejonot
related to CPW

Address and/or
explainin
Annual Report

A
No

\ 4

Does trigger level exceedance Yes

reflect baseline water quality
state andtrends(excluding

anticipated effects associated
with the CPW scheme)?

No

v
Doessurrounding monitoring
data allow cause to be narrowed
to a subcatchment?

Yes No

Assess suoatchment Assess whole of CPW
of CPW area area

Produce updated assessment of compliance with all areasnon
related CPW conditions
Sustainability protocol
All FEMPs audit compliant Reportand continue
N-load accounts (sum <N load limit) monitoring
Use/application of GMP/MGM 7'y

Address, report

compliant ‘ >
action(s) in Annual

> > >

If all compliant

v

Undertake comparison of predicted and
actual effects associated with CPW
operation

v

HasEMFfunding been spent on

projects within this sulcatchment,
stream reach etc?

Report funding
suggestions to
Committee administering
EMF funding

No

\4

Yes (and there has been sufficient
I time for works to take effect)

Report situation totGSWERECanand
work together to assess scale and
significance of issue and possible

catchmentscale response

Catchmentscale monitoring
and investigations (external
to CPW)

Figure51. CPWL response to surface water quality trigger level exceedance

The CPWL response initiated following an exceedance of lake water quality triggers is consistent with that establis|
surface water quality monitoring
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GSWP Part |

Groundwater Quality
Monitoring

A

\ 4

Quality Limits

LWRP Groundwater Is Part Il Groundwater Quality No

v

trigger exceeded?

Yes

v
Does trigger level exceedance| Yes

v

quality andtrends (including

reflect baseline groundwater Analyse,summarise
in Annual Report and
anticipated effects associated continue monitoring

with the CPWL scheme?

No

\ 4

Isthe exceedance likely to reflect ves

A

ashortterm response to climate
variability?

v

Isthe exceedance likely to reflect Yes

v

localised factors outside of CPW
control

No

v

Produce updated assessment of compliance with all
related CPW conditions in the contributing recharge

area compliance

Non

reportaction(s) in

A Sustainability protocol

A AIIFEMPs audit compliant

A NHoad accounts (sum <N load limit)
A Use/application of GMP/MGM

Compliance with
consent requirements
v

Assess scale and significance of
groundwater quality issues using CPW an
ECarmmonitoring data from the wider
catchment including comparison of
predicted and measured effects

o

\ 4

Report situation totGSWERICanand
work together to assess scale and

Annual Reporand
continue monitoring

Address norcompliance,

A

significance of issue and possible
catchmentscale response

Catchmentscale monitoring

and investigations (external

to CPW)

Figure52. CPWL response to groundwater quality trigger level exceedance
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Groundwater Quality
Complaint Received

v

Review available
groundwater quality data

Refer toECan

A
\ 4
Resample Well

\ 4
Does NitrateN No

concentration exceed 11.3
mg/L?

\ 4

Yes

\4

Iswellhead protection and
well location adequate to
exclude local sourcethat —>
may be the likely cause of
contamination?

No

Yes

\4

Doesuse of thewell meet | No
requirements specified in
Condition 31 (a)?

Yes
\ 4

Provide alternative drinking
water supply

Figure53. CPWL response to groundwater quality complaints



GSWP Part |
Groundwater Level

Monitoring

'

Is Part Il Groundwater Level | NoO
trigger exceeded?

A

\ 4

Yes
v
Isthe exceedance likely to reflect Yes -
. Report and continue
ashortterm response to climate > itori
variability? monitoring
A
No

v
Isthe exceedance likely to reflegt veg

localised factors outside of CPW
control

\ 4

No

v

Evaluate the likely magnitude an

extent of groundwater mounding

effects resulting from the CPW
scheme

v

Do observed groundwater levels
reflect outcomes sought in
Variation 1 to the Land and Water

Regional Plan?

Yes

No

\ 4

Undertake comparison of
predicted and measured
mounding effects associated with
operation of the CPWL scheme

'

Investigate and/or initiate appropriate
mitigation in response to reported land
drainage, stormwater or wastewater issues

Figure54. CPWL response to groundwater level trigger exceedance



Drainage Complaint Report and continue
Received monitoring

A

v

Is maintenance and operation of No

drainage system adequate to

v

Refer toECanSDC

maintain preCPW capacity? 7'y

\ 4
Has a Part Il Groundwater Leve| Yes

trigger been exceeded? \
No

\ 4 Are extreme climate events likely
Has the duration of elevated Yes to be a major contributor to Yes
groundwater levelsincreased observed groundwater level

v

v

significantly? variations in the absence of CPW
effects?
No L
v \
Assess in Annual Report Are localised factors (e.g.
and continue monitoring stormwater management, and | Yes

usechange, MARJ)kely to be a
major contributors to land
drainage issues

‘L

Yes Has lake opening been No
undertaken in accordance with
consentrequirements?

v

A 4

v

Are observed changes to the
magnitude and/or duration of
high groundwater levels
consistent with outcomes sought
in Variation 1 of the Land and
Water Regional Plan?

Yes

No
v
Assess magnitude and extent o

CPW impact on land drainage

v

Investigate and/or initiate
appropriate mitigation options

Figure55. CPWL land drainage complaint response procedure



No

On-site wastewater system
complaint received

Yes

Is the complaint in an area
where minimum water table
depth <1 metre prior to CPW

operation?

Yes

Does the system have an
existing resource consent

Refer to ECan, SDC

l Yes

What is the current condition
of the system? Has it been
adequately maintained in
accordance with relevant
standards/guidelines?

No

l ves

Have there been historical
issues with system function?

Yes

No

Has a CPW minimum
groundwater level trigger been
exceeded

No

Are there localised factors

outside of CPW control that

may have impaired system
function?

Yes

No

Assess in terms of possible
CPW groundwater mounding
effect

Investigate and/or Initiate
appropriate mitigation
options

Figure56. CPWL osite wastewater complaint response procedure
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6.2.Central Plains Water Ltd Annual Compliance R038/2024 Irrigation Season
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6.3.River and Stream Monitoring DgtaCan data shown blue)
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UsSi1i 10/07/2023 | 3/08/2023 1/09/2023 2/10/2023 2/11/2023 1/12/2023 | 11/01/2024 | 5/02/2024 1/03/2024 9/04/2024 2/05/2024 4/06/2024
Nitrate +

Nitrite-N 0.40 0.50 0.26 0.30 0.13 0.03 0.19 0.06 0.06 0.06 0.11 0.03
(mg/L)

Total

Ammoniacal-N <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.02 0.02
(mg/L)

(Tn‘:g/i'L;\“"ogen 0.52 0.61 0.36 0.40 0.23 0.13 0.42 0.16 0.14 0.13 0.25 0.07
E. coli

(VPN/L00m) 20 10 20 40 460 240 1200 410 900 80 80 <10
Dissolved

Reactive 0.008 0.007 0.006 0.006 <0.005 0.006 0.014 0.010 0.026 0.006 0.005 0.004
Phosphorus

(mg/L)

(Tn‘:;'up hosphor 5 11 0.009 0.008 0.009 0.009 0.010 0.018 0.009 0.009 0.012 0.015 0.009
Electrical

Conductivity 92 76 83 69 78 79 97 100 101 105 109 96
(ns/cm)

(D/'SSS‘:tV‘;d Oxy88 99,0 99.3 08.7 08.1 08.7 97.9 89.2 95.2 97.9 98.1 96.6 97.8
pH 7.55 7.39 7.45 7.48 7.63 7.64 7.50 7.52 7.67 7.66 7.73 7.82
Temperature 5.3 4.8 5.6 9.4 11.6 10.7 18.0 16.0 16.4 13.2 7.8 4.8
(DegC)

Turbidity (NTU) 0.39 0.44 0.27 0.45 0.33 0.30 0.55 0.55 0.18 0.15 0.70 0.18
(Fc'zvnfec) 0.153 0.242 0.098 0.510 0.164 0.142 0.010 0.017 0.010 0.012 0.058 0.035
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uSs?2 27/07/2023 | 23/08/2023 | 26/09/2023 | 20/10/2023 | 16/11/2023 | 4/12/2023 | 11/01/2024 | 14/02/2024 | 19/03/2024 | 22/04/2024 | 22/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 2.42 0.60 1.06 0.67 dry dry dry dry dry dry dry 0.15
(mg/L)

Total

Ammoniacal-N 0.05 <0.01 0.04 <0.01 dry dry dry dry dry dry dry <0.01
(mg/L)

(Tn‘:g/i'L;\“"ogen 2.96 0.91 1.70 1.18 dry dry dry dry dry dry dry 0.47
E. coli

(MPN/100ml) 280 60 2200 230 dry dry dry dry dry dry dry 60
Dissolved

Reactive

T 0.009 0.007 0.009 0.005 dry dry dry dry dry dry dry 0.014
(mg/L)

(Tn‘:;'up hosphor 4 69 0.033 0.078 0.052 dry dry dry dry dry dry dry 0.038
Electrical

Conductivity 129 191 128 143 dry dry dry dry dry dry dry 218
(ns/cm)

Dissolved Oxyge

(% Sat.) 93.5 97.3 95.5 94.2 dry dry dry dry dry dry dry 96.0
pH 6.77 7.35 7.20 7.29 dry dry dry dry dry dry dry 7.71
Temperature

(DegC) 6.7 6.4 7.6 14.2 dry dry dry dry dry dry dry 5.2
Turbidity (NTU) 15.80 3.48 7.27 3.04 dry dry dry dry dry dry dry 2.38
Flow

(cumec) 2.082 0.091 0.749 0.300 dry dry dry dry dry dry dry 0.025
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UusSs3 19/07/2023 | 25/08/2023 | 22/09/2023 | 18/10/2023 | 21/11/2023 | 14/12/2023 | 18/01/2024 | 23/02/2024 | 19/03/2024 | 18/04/2024 | 21/05/2024 | 18/06/2024
Nitrate +

Nitrite-N 0.52 0.550 0.430 0.400 0.360 0.310 0.310 0.220 0.220 0.240 0.290 0.410
(mg/L)

Total

Ammoniacal-N |  <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
(mg/L)

(Tn‘j;";"L;\“"ogen 0.61 0.68 0.55 0.52 0.45 0.36 0.34 0.28 0.27 0.25 0.41 0.50
E. col 22 16 22 199 31 01 56 38 34 28 22 15
(MPN/100ml)

Dissolved

Eﬁjgsxgms 0.003 0.003 0.005 0.002 0.002 0.002 0.002 0.002 0.001 <0.0010 | <0.0010 0.001
(mg/L)

(Trg;";"up hosphorut 5 503 0.006 0.005 0.008 <0.002 0.002 <0.002 <0.002 0.002 0.002 0.007 0.003
Electrical

Conductivity 99.7 97 106 90 101 102 83 97 97 08 100 83
(mS/cm)

Ej/'jss‘z:’)ed OxXy98 996 98.5 97.2 98.5 100.0 100.8 96.6 102.0 98.0 93.2 98.4 102.2
pH 7.45 7.22 7.02 7.13 7.19 7.52 7.43 7.35 7.40 7.20 7.33 7.51
Temperature 7.3 6.9 9.7 8.9 14.2 12.5 13.9 14.5 12.8 11.7 10.3 9.3
(DegC)

Turbidity (NTU) 0.3 0.30 0.20 1.90 0.30 0.20 0.20 0.20 0.20 0.20 0.20 0.20
(Fc'zvnfec) 1.835 2.456 1.275 5.166 1.524 1.536 0.713 0.653 0.719 0.628 0.711 1.400
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US4 10/07/2023 | 3/08/2023 | 4/09/2023 | 2/10/2023 | 3/11/2023 | 1/12/2023 | 12/01/2024| 510212024 | 1/0312024 | 910412024 | 21052024 | 410612024
Nitrate +

Nitrite-N 0.95 1.37 1.00 0.66 0.62 0.29 0.55 0.32 0.34 0.12 0.13 0.30
(mg/L)

Total

Ammoniacal-N | <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.02
(mg/L)

(Tn‘:g/i'L;\“"ogen 1.20 1.61 1.19 0.85 0.85 0.55 0.76 0.52 0.48 0.33 0.57 0.39
E. coli

o100 80 60 150 40 70 370 190 70 260 80 1200 <10
Dissolved

Reactive 0.012 0.007 0.015 0.012 0.015 0.012 0.020 0.012 0.007 0.011 0.008 0.005
Phosphorus

(mg/L)

(Tn‘:;'up hosphor 5 o5 0.022 0.014 0.022 0.025 0.037 0.030 0.016 0.015 0.014 0.041 0.013
Electrical

G 102 96 104 87 97 79 106 106 107 105 78 94
(ns/cm)

(Do/':g;";d Oy88 970 96.6 100.1 97.5 97.4 96.0 101.7 107.1 101.8 98.5 97.3 100.0
oH 7.09 7.01 7.51 7.39 7.40 7.40 7.55 7.78 7.58 7.67 7.26 7.58
(T[fg%e)ra‘”re 7.6 6.0 8.9 11.3 12.3 11.2 17.4 15.6 15.2 13.9 9.3 6.7
Turbidity NTU) | 1.36 1.80 0.77 1.50 0.67 3.10 0.51 0.53 0.37 0.32 7.29 0.34
(Fc'zvnfec) 0.290 0.614 0.215 0.465 0.229 0.607 0.020 0.025 0.025 0.012 0.435 0.111
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IS1 10/07/2023 | 3/08/2023 | 1/09/2023 | 2/10/2023 | 2/11/2023 | 1/12/2023 | 11/01/2024 | 5/02/2024 | 1/03/2024 | 9/04/2024 | 2/05/2024 | 4/06/2024
Nitrate +

Nitrite-N 1.62 2.89 2.79 1.90 1.98 2.01 dry dry dry dry dry dry
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 dry dry dry dry dry dry
(mg/L)

(Tn‘:;‘/i'L;\“”Oge” 1.83 3.04 3.01 2.13 2.22 2.15 dry dry dry dry dry dry
E. coli

(MPN/100ml) 140 30 30 180 170 290 dry dry dry dry dry dry
Dissolved

Reactive 0.016 0.009 0.008 0.013 0.008 0.011 d d d d d d
Phosphorus : : : : : : ry ry ry ry ry ry
(mg/L)

Total Phosphoru

(mg/L) 0.015 0.014 0.010 0.018 0.013 0.012 dry dry dry dry dry dry
Electrical

Conductivity 125 134 134 117 127 132 dry dry dry dry dry dry
(ns/cm)

(Do/':g;";d O%%e  100.3 96.2 103.6 98.1 101.0 101.4 dry dry dry dry dry dry
pH 7.55 7.42 7.75 7.35 7.57 7.57 dry dry dry dry dry dry
Temperature 9.5 8.0 10.0 11.3 13.1 13.0 dry dry dry dry dry dry
(DegC)

Turbidity (NTU) 0.29 0.61 0.37 0.57 0.19 0.23 dry dry dry dry dry dry
zzvmvec) 0.640 1.643 0.379 1.615 0.383 0.079 dry dry dry dry dry dry
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1S2 27/07/2023 | 17/08/2023 | 26/09/2023 | 18/10/2023 | 16/11/2023 | 19/12/2023 | 16/01/2024 | 14/02/2024 | 25/03/2024 | 22/04/2024 | 22/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 1.97 dry dry dry dry dry dry dry dry dry dry dry
(mg/L)

Total

Ammoniacal-N <0.01 dry dry dry dry dry dry dry dry dry dry dry
(mg/L)

Total Nitrogen

(mg/L) 2.63 dry dry dry dry dry dry dry dry dry dry dry
E. coli

(MPN/100ml) 190 dry dry dry dry dry dry dry dry dry dry dry
Dissolved

Reactive

T 0.017 dry dry dry dry dry dry dry dry dry dry dry
(mg/L)

(TH?;Z;IL; hosphory 0.081 dry dry dry dry dry dry dry dry dry dry dry
Electrical

Conductivity 119 dry dry dry dry dry dry dry dry dry dry dry
(ns/cm)

Dissolved Oxyge

(% Sat.) 95.1 dry dry dry dry dry dry dry dry dry dry dry
pH 6.85 dry dry dry dry dry dry dry dry dry dry dry
Temperature

(DegC) 7.7 dry dry dry dry dry dry dry dry dry dry dry
Turbidity (NTU) 21.40 dry dry dry dry dry dry dry dry dry dry dry
Flow

(cumec) 2.632 dry dry dry dry dry dry dry dry dry dry dry
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IS3 17/07/2023 | 17/08/2023 | 26/09/2023 | 24/10/2023 | 20/11/2023 | 19/12/2023 | 16/01/2024 | 14/02/2024 | 14/03/2024 | 22/04/2024 | 28/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 3.88 1.63 0.66 0.64 dry dry dry dry dry dry dry dry
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 <0.01 <0.01 dry dry dry dry dry dry dry dry
(mg/L)

(Tn?;‘";"L;\“"Oge” 4.08 1.69 0.82 0.76 dry dry dry dry dry dry dry dry
E. coli

(MPN/100ml) 10 10 110 40 dry dry dry dry dry dry dry dry
Dissolved

Reactive

T 0.012 0.009 <0.005 0.007 dry dry dry dry dry dry dry dry
(mg/L)

(TH?;Z;IL; hosphory 0.012 0.009 0.014 0.010 dry dry dry dry dry dry dry dry
Electrical

Conductivity 183 121 97 104 dry dry dry dry dry dry dry dry
(ns/cm)

Dissolved Oxyge

(% Sat.) 92.5 95.0 97.2 95.5 dry dry dry dry dry dry dry dry
pH 6.70 6.91 7.34 7.16 dry dry dry dry dry dry dry dry
Temperature

(DegC) 9.5 8.9 9.6 12.2 dry dry dry dry dry dry dry dry
Turbidity (NTU) 0.58 0.33 1.13 0.51 dry dry dry dry dry dry dry dry
Flow

(cumec) 0.003 0.379 3.028 0.926 dry dry dry dry dry dry dry dry
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1S4 10/07/2023 | 3/08/2023 | 4/09/2023 | 2/10/2023 | 3/11/2023 | 1/12/2023 | 12/01/2024 | 5/02/2024 | 1/03/2024 | 9/04/2024 | 2/05/2024 | 4/06/2024
Nitrate +
Nitrite-N 1.97 3.12 2.76 2.31 1.93 1.93 1.92 1.60 1.29 0.05 dry dry
(mg/L)
Total
Ammoniacal-N 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.02 0.02 dry dry
(mg/L)
(T:;";"L;\“"Oge“ 2.10 3.22 2.94 2.47 2.10 2.06 2.01 1.77 1.46 1.70 dry dry
E. coli
RN 220 60 20 150 210 330 560 1700 700 2100 dry dry
Dissolved
Reactive

0.012 <0.005 0.011 0.007 0.007 0.008 0.009 0.009 0.009 0.010 dry dry
Phosphorus
(mg/L)
(Tn:’gj"Lf hosphortt 515 0.014 0.010 0.018 0.011 0.014 0.013 0.015 0.009 0.023 dry dry
Electrical
Conductivity 143 154 155 145 143 145 144 139 161 132 dry dry
(nB/cm)
gf;‘:;f‘;doxyge 95.8 94.4 98.5 98.0 95.0 97.1 93.9 93.2 95.7 87.4 dry dry
pH 7.34 7.17 7.40 7.41 7.32 7.52 7.50 7.43 7.58 7.35 dry dry
(T[fg’ce)ra‘”’e 11.1 9.8 11.2 13.3 12.4 13.9 15.7 14.8 13.9 14.4 dry dry
Turbidity (NTU) 1.17 0.60 1.09 0.73 0.44 0.50 1.59 2.20 0.37 1.28 dry dry
(Fc'zvnfec) 2.194 3.745 2.414 2.391 1.958 1.428 0.631 0.302 0.120 0.032 dry dry
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SWSH 17/07/2023 | 17/08/2023 | 26/09/2023 | 24/10/2023 | 20/11/2023 | 19/12/2023 | 16/01/2024 | 14/02/2024 | 14/03/2024 | 22/04/2024 | 28/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 1.95 3.38 3.22 2.38 2.20 dry dry dry dry dry dry dry
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 <0.01 <0.01 <0.01 dry dry dry dry dry dry dry
(mg/L)

(Tn‘:gj'd\””oge” 2.16 3.42 3.45 2.60 2.41 dry dry dry dry dry dry dry
E. coli

(MPN/L0OmI) 80 20 70 50 390 dry dry dry dry dry dry dry
Dissolved

Reactive 0.008 0.006 0.006 0.007 <0.005 dr dr dr dr dr dr dr
Phosphorus ) ) ) ) ’ y y y y y y y
(mg/L)

Total Phosphoru

(mg/L) 0.009 0.010 0.007 0.010 <0.005 dry dry dry dry dry dry dry
Electrical

Conductivity 142 158 157 146 147 dry dry dry dry dry dry dry
(nB/cm)

Dissolved Oxyge

(% Sat.) 96.0 94.2 92.3 94.1 80.9 dry dry dry dry dry dry dry
pH 6.92 7.25 7.03 7.14 6.77 dry dry dry dry dry dry dry
(T;;”gpce)ra‘”re 10.7 9.9 12.0 14.2 14.8 dry dry dry dry dry dry dry
Turbidity (NTU) 0.16 0.28 0.17 0.19 0.19 dry dry dry dry dry dry dry
Flow

s 0.234 2.194 1.407 1.113 0.126 dry dry dry dry dry dry dry
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SWT1 12/07/2023 | 10/08/2023 | 25/09/2023 | 20/10/2023 | 16/11/2023 | 15/12/2023 | 15/01/2024 | 8/02/2024 | 18/03/2024 | 15/04/2024 | 16/05/2024 | 11/06/2024
Nitrate +

Nitrite-N 0.03 0.03 0.02 <0.005 0.01 0.02 <0.005 0.12 <0.005 0.01 0.16 0.06
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 0.04 <0.01 <0.01 <0.01 <0.01 0.01 0.08 <0.01 <0.01 <0.01
(mglL)

(Trg;‘j'L;\“"oge” 0.07 0.09 0.13 0.12 0.09 0.12 0.09 0.10 0.05 0.07 0.19 0.07
E. coli

T TR 80 <10 370 220 1100 600 350 400 130 120 40 110
Dissolved

Eﬁjgsr‘:sms <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 <0.002
(mg/L)

(Tr:;j"up hosphor 5 08 0.011 0.030 0.032 0.040 0.016 0.015 0.015 0.007 0.017 0.006 0.060
Electrical

Conductivity 71 72 60 59 57 67 64 64 67 56 70 57
(nB/cm)

z/'os;ﬂ;’)ed Oxyee 993 101.6 100.1 106.6 103.9 99.5 100.6 100.9 102.5 103.3 101.4 101.8
pH 7.91 8.02 7.35 8.53 8.10 7.80 8.02 8.02 8.02 8.16 8.26 7.94
(T;;”gpce)ra‘”re 6.1 6.7 8.6 17.4 17.3 14.1 19.1 18.8 16.1 12.3 8.1 8.2
Turbidity (NTU) 0.88 3.48 19.40 2.55 10.70 1.60 2.38 3.24 7.95 52.80 1.13 67.00
(chec) 0.060 0.054 0.054 0.044 0.052 0.046 0.049 0.055 0.084 0.045 0.040 0.081
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SWT?2 12/07/2023 | 10/08/2023 | 4/09/2023 | 31/10/2023 | 16/11/2023 | 15/12/2023 | 15/01/2024 | 8/02/2024 | 18/03/2024 | 15/04/2024 | 16/05/2024 | 10/06/2024
Nitrate +

Nitrite-N dry dry dry dry dry dry dry dry dry dry dry dry
(mg/L)

Total

Ammoniacal-N dry dry dry dry dry dry dry dry dry dry dry dry
(mg/L)

(T:;Z;IL;\' itrogen dry dry dry dry dry dry dry dry dry dry dry dry
E. coli

(MPN/L0OmI) dry dry dry dry dry dry dry dry dry dry dry dry
Dissolved

Reactive

- dry dry dry dry dry dry dry dry dry dry dry dry
(mg/L)

(Tr:;‘ll_)P hosphory dry dry dry dry dry dry dry dry dry dry dry dry
Electrical

Conductivity dry dry dry dry dry dry dry dry dry dry dry dry
(nB/cm)

Dissolved Oxyge

(% Sat) dry dry dry dry dry dry dry dry dry dry dry dry
pH dry dry dry dry dry dry dry dry dry dry dry dry
Temperature dry dry dry dry dry dry dry dry dry dry dry dry
(DegC)

Turbidity (NTU) dry dry dry dry dry dry dry dry dry dry dry dry
Flow

s dry dry dry dry dry dry dry dry dry dry dry dry
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SWT3 12/07/2023 | 10/08/2023 | 4/09/2023 | 5/10/2023 | 8/11/2023 | 4/12/2023 | 15/01/2024 | 13/02/2024 | 7/03/2024 | 11/04/2024 | 28/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 1.28 1.79 1.21 1.22 0.91 0.65 0.01 0.41 0.24 0.01 0.93 0.82
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 0.02 <0.01 <0.01 <0.05 0.01 0.07 <0.01 0.07 0.02 <0.01
(mglL)

(Tn‘:gj'd\””oge” 1.45 2.03 1.57 1.47 1.09 0.92 0.27 1.17 0.41 0.31 1.05 0.97
E. coli

T TR 30 10 320 200 510 290 280 12000 280 40 100 20
Dissolved

Eﬁjgsr‘:sms <0.005 <0.005 0.005 <0.005 <0.005 0.009 <0.005 <0.005 <0.005 <0.002 <0.002 0.004
(mg/L)

(Tr:;j"up hosphort 5 510 0.011 0.037 0.014 0.018 0.016 0.016 0.029 0.013 0.016 0.007 0.009
Electrical

Conductivity 112 113 103 26 110 109 86 107 95 99 106 102
(nB/cm)

z/'ossszl':’fd Oxye& 1015 103.3 107.9 117.6 95.4 101.6 77.3 76.3 79.7 46.9 92.0 89.1
pH 7.80 7.90 8.26 8.70 7.59 7.72 7.20 7.79 7.09 6.97 7.36 7.20
(T;;”gpce)ra‘”re 6.0 6.3 12.0 16.1 13.6 15.2 16.6 14.6 13.2 15.4 4.1 7.2
Turbidity (NTU) 0.44 2.02 14.10 2.02 0.66 0.90 1.89 3.23 0.46 0.67 0.41 0.35
(Fc'mec) 0.001 0.010 0.004 0.006 0.002 0.002 0.002 0.010 0.010 0.001 0.005 0.003

96



SWT4 24/07/2023 | 22/08/2023 | 25/09/2023 | 20/10/2023 | 13/11/2023 | 15/12/2023 | 19/01/2024 | 14/02/2024 | 14/03/2024 | 22/04/2024 | 27/05/2024 | 20/06/2024

Nitrate +

Nitrite-N 0.39 0.43 0.30 0.10 0.03 <0.005 0.05 0.01 0.01 0.07 0.09 0.15

(mg/L)

Total

Ammoniacal-N 0.11 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.07 <0.01 <0.01 0.02

(mg/L)

(Tnf;j"L;\““"ge” 1.29 0.55 0.34 0.18 0.10 0.10 0.17 0.08 0.07 0.11 0.12 0.22

E. coli

RN, 7000 180 250 350 210 320 900 700 - 100 40 90

Dissolved

Sﬁa“"’e 0.049 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 - <0.002 <0.002 0.003
osphorus

(mg/L)

(Tn‘]’;?'up hosphoru} 5 400 0.035 0.062 0.021 0.016 0.018 1.100 0.013 0.006 0.006 <0.005 0.011

Electrical

Conductivity 72 83 65 66 75 77 75 74 77 71 80 76

(nS/cm)

asss‘zl'tvjd Oxygel 972 102.5 99.1 101.0 97.2 100.7 97.3 101.3 96.8 97.6 98.7 100.8

pH 7.31 8.12 7.61 7.88 7.83 8.05 7.84 7.95 7.61 7.84 7.85 7.87

(ng(’;ra‘“re 9.3 8.4 7.8 14.9 17.8 16.2 20.7 19.6 13.2 12.1 7.2 8.4

Turbidity (NTU) | 171.00 ”‘;;i?lid 45.90 8.33 2.75 2.80 551.00 6.34 2.09 1.14 0.62 2.06

Z!Zﬂeq 0.123 0.122 0.164 0.136 0.155 0.115 0.139 0.200 0.195 0.158 0.117 0.116

NB: There are n&. coliand Dissolved reactive phosphorus results for March due to software issues with sample chain of custody.
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SF1 18/07/2023 | 14/08/2023 | 12/09/2023 | 5/10/2023 | 6/11/2023 | 18/12/2023 | 23/01/2024 | 16/02/2024 | 18/03/2024 | 19/04/2024 | 27/05/2024 | 20/06/2024
Nitrate +

Nitrite-N 3.91 4.08 4.08 4.11 3.45 3.73 3.75 3.66 3.65 3.79 3.58 3.58
(mg/L)

Total

Ammoniacal-N 0.05 0.04 0.03 <0.01 0.01 <0.01 0.02 0.03 <0.01 0.01 0.06 0.05
(mg/L)

(Tn‘:gj'd\‘“mge” 4.29 4.42 4.37 4.18 3.73 3.92 3.93 3.84 3.55 3.88 3.99 3.83
E. coli

e B 250 230 190 470 420 460 590 1200 1300 1100 1000 480
Dissolved

Reactive 0.016 0.011 0.010 0.007 0.016 0.005 0.022 0.017 0.014 0.011 0.011 0.023
Phosphorus

(mg/L)

(Tr:;j"up hosphor ) 54 0.054 0.082 0.022 0.036 0.024 0.036 0.024 0.019 0.020 0.016 0.048
Electrical

Conductivity 253 264 243 245 226 223 223 222 219 223 228 222
(nB/cm)

z/'ossszl':’fd VG g4 4 89.4 92.7 93.4 111.3 88.2 83.8 91.7 92.2 95.6 87.2 88.3
pH 7.40 7.31 7.28 7.33 7.61 7.33 7.36 7.31 7.54 7.66 7.50 7.57
(T;;”gpce)ra‘”re 12.3 11.4 12.7 12.7 14.5 14.4 15.9 14.4 12.9 11.3 8.9 11.2
Turbidity (NTU) 5.52 5.13 5.35 1.55 1.06 0.67 0.94 0.51 1.91 0.93 0.77 2.62
(Fc'mec) 0.858 1.090 1.233 1.139 1.228 0.957 0.703 0.626 0.580 0.570 0.605 0.706
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SF2 18/07/2023 | 14/08/2023 | 12/09/2023 | 5/10/2023 | 8/11/2023 | 18/12/2023 | 23/01/2024 | 16/02/2024 | 18/03/2024 | 19/04/12024 | 27/05/2024 | 20/06/2024
Nitrate +

Nitrite-N 4.49 4.61 4.65 4.83 4.91 4.87 4.92 5.07 4.89 4.94 4.62 4.98
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.09 0.01 <0.01 <0.01
(mg/L)

(Tn‘:gj'd\””oge” 4.70 4.68 4.75 4.84 4.98 4.91 5.24 5.17 4.93 4.87 5.01 5.05
E. coli

T TR 60 40 250 120 100 300 170 110 110 90 110 180
Dissolved

Reactive 0.012 0.011 0.009 0.006 0.011 0.010 0.011 0.014 0.006 0.006 0.007 0.015
Phosphorus

(mg/L)

(Tr:;j"up hosphor 5 511 0.013 0.011 0.011 0.016 0.011 0.013 0.008 0.008 0.012 0.010 0.013
Electrical

Conductivity 230 232 234 235 240 242 247 244 245 241 239 239
(nB/cm)

z/'ossszl':’fd Oxygel 759 78.2 79.6 73.9 79.0 70.0 69.2 66.5 68.4 73.7 75.4 77.1
pH 6.89 6.90 6.85 6.87 6.91 6.78 6.80 6.85 6.86 6.97 7.02 6.96
(T;;”gpce)ra‘”re 13.4 13.4 13.8 13.8 13.7 14.0 14.1 14.1 13.9 13.4 12.5 12.9
Turbidity (NTU) 0.21 0.26 0.20 0.21 0.29 0.23 0.72 0.40 0.68 0.68 0.18 0.22
(chec) 0.103 0.106 0.109 0.109 0.095 0.102 0.101 0.090 0.090 0.093 0.085 0.093
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SF3 17/07/2023 | 17/08/2023 | 26/09/2023 | 24/10/2023 | 20/11/2023 | 19/12/2023 | 16/01/2024 | 14/02/2024 | 14/03/2024 | 22/04/2024 | 28/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 7.04 5.77 8.18 6.99 7.34 7.91 8.52 7.95 8.75 8.00 9.00 8.93
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.17 <0.01 <0.01 <0.01
(mg/L)

(Tnf;j"L;\““"ge” 7.38 5.85 8.54 7.62 7.95 8.84 8.61 8.81 8.48 8.58 8.76 9.14
E. col 30 30 20 30 10 30 40 30 50 10 60
(MPN/100ml) )

Dissolved

Reactive

o 0.012 0.008 <0.005 0.010 0.010 0.011 0.014 0.014 . 0.004 0.008 0.016
osphorus

(mg/L)

(Tn‘]’;?'up hosphoru} 5 514 0.011 0.008 0.012 0.012 0.009 0.016 0.011 0.010 0.011 0.021 0.012
Electrical

Conductivity 242 214 263 238 256 264 267 271 274 274 275 274
(nS/cm)

asss‘zl'tvjd Oxyeel 945 92.4 96.1 94.8 93.2 89.0 89.9 90.7 89.4 88.3 93.0 93.7
pH 7.20 7.23 7.02 7.15 7.10 7.27 7.29 7.61 7.16 7.30 7.32 7.32
(ng(’;ra‘“re 11.4 10.6 12.5 14.6 16.8 15.2 15.9 17.4 15.4 13.7 10.8 11.0
Turbidity (NTU) 0.22 0.35 0.21 0.22 0.16 0.19 0.18 0.63 0.16 0.17 0.28 0.23
(Fc'mec) 1.781 4.245 2.269 2.264 1.180 0.862 0.606 0.528 0.408 0.479 0.593 0.634

NB: There are n&. coliand Dissolved reactive phosphorus results for March due to software issues with sample chain of custody.
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SF4 4/07/2023 | 16/08/2023 | 18/09/2023 | 18/10/2023 | 13/11/2023 | 15/12/2023 | 15/01/2024 | 8/02/2024 | 1/03/2024 | 15/04/2024 | 16/05/2024 | 10/06/2024
Nitrate +

Nitrite-N 3.76 4.50 2.78 2.36 2.23 1.93 1.58 dry dry dry dry dry
(mg/L)

Total

Ammoniacal-N <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.08 dry dry dry dry dry
(mglL)

(Tn‘:gj'd\””oge” 3.87 4.67 2.88 2.43 2.40 2.14 2.10 dry dry dry dry dry
E. coli

e B 60 150 150 150 120 1000 8000 dry dry dry dry dry
Dissolved

Reactive 0.012 0.021 <0.005 <0.005 <0.005 0.011 <0.005 dr dr dr dr dr
Phosphorus ) ) ) ) ) ) ’ y y y y y
(mg/L)

Total Phosphoru

(mg/L) 0.016 0.011 0.008 0.005 0.006 0.017 0.066 dry dry dry dry dry
Electrical

Conductivity 158 171 147 144 144 144 144 dry dry dry dry dry
(nB/cm)

z/'ossszl':’fd Oyge  g93 90.0 114.2 103.9 101.7 80.4 103.3 dry dry dry dry dry
pH 6.74 6.72 6.84 6.83 6.80 6.76 7.18 dry dry dry dry dry
(T;;”gpce)ra‘”re 11.6 10.4 12.6 11.4 13.4 12.1 18.7 dry dry dry dry dry
Turbidity (NTU) 0.31 0.54 0.76 0.33 0.41 0.87 0.64 dry dry dry dry dry
(chec) 0.199 0.197 0.158 0.155 0.163 0.124 0.001 dry dry dry dry dry
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SF5 11/07/2023 | 8/08/2023 | 5/09/2023 | 4/10/2023 | 7/11/2023 | 4/12/2023 | 15/01/2024 | 8/02/2024 | 7/03/2024 | 11/04/2024 | 13/05/2024 | 6/06/2024
Nitrate +

Nitrite-N 2.24 3.28 3.46 3.36 3.02 2.80 1.94 1.71 1.15 3.16 3.72 3.68
(mg/L)

Total

Ammoniacal-N 0.03 0.04 0.04 <0.01 0.02 <0.01 <0.01 0.03 0.01 <0.01 <0.01 <0.01
(mg/L)

(Tn‘:gj'd\””oge” 2.97 3.61 3.93 3.51 3.41 3.15 2.28 2.12 1.56 3.51 4.21 3.72
E. coli

T TR 1000 230 590 400 2300 1200 900 1800 1500 600 110 260
Dissolved

Reactive 0.059 0.022 0.021 0.007 0.017 0.016 0.019 0.034 0.008 0.005 <0.002 0.005
Phosphorus

(mg/L)

(Tr:;j"up hosphor g 15 0.055 0.048 0.022 0.043 0.043 0.037 0.070 0.023 0.014 0.007 0.043
Electrical

Conductivity 255 244 233 228 222 218 207 206 217 256 259 259
(nB/cm)

z/'os;ﬂ;’)ed Oxygel  94.7 97.9 103.3 103.7 101.5 99.6 99.0 101.6 106.9 92.3 96.8 98.6
pH 7.25 7.31 7.45 7.60 7.65 7.79 7.98 8.16 8.25 7.88 7.95 7.94
(T;;”gpce)ra‘”re 10.2 8.6 11.6 11.4 12.7 13.1 16.6 17.8 17.4 16.2 9.4 9.1
Turbidity (NTU) 9.22 13.20 3.63 2.51 3.88 2.06 1.46 1.72 0.55 0.54 0.31 0.42
(Fc'mec) 0.669 0.620 0.502 0.415 0.418 0.242 0.056 0.010 0.001 0.001 0.002 0.004
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SF6 25/07/2023 | 22/08/2023 | 21/09/2023 | 19/10/2023 | 15/11/2023 | 18/12/2023 | 16/01/2024 | 13/02/2024 | 7/03/2024 | 11/04/2024 | 13/05/2024 | 6/06/2024
Nitrate +

Nitrite-N 5.31 5.10 4.93 5.55 4.80 4.07 3.98 3.72 4.00 4.60 4.16 4.65

(mg/L)

Total

Ammoniacal-N 0.03 0.02 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.03

(mgiL)

(Tn‘j;a}'L;\““Oge” 5.55 4.91 4.93 5.71 4.93 4.43 4.18 3.1 4.55 4.69 4.65 4.54

E. coli

T, 270 120 440 120 360 170 170 40 180 220 250 180

Dissolved

Esac“"e 0.036 0.008 0.006 0.005 <0.005 <0.005 <0.005 <0.005 0.005 0.002 <0.002 0.005
osphorus

(mg/L)

(T;;"’;'Lf hosphoryl 4 553 0.008 0.017 0.007 0.009 0.006 0.011 0.007 0.007 0.007 0.006 0.010
Electrical

Conductivity 258 249 241 237 237 233 231 230 237 236 234 233

(nS/cm)

g}:’;‘::’fd Oxyge  75g 87.2 92.1 82.5 77.0 75.6 73.3 65.3 67.5 59.9 81.1 77.6

pH 6.63 6.79 6.64 6.77 6.75 6.74 6.75 6.69 6.71 6.78 6.84 6.83

(ngpcirat”re 10.9 10.6 12.2 12.1 12.7 15.3 15.4 15.3 14.8 15.1 13.0 11.9

Turbidity (NTU) 0.55 0.31 0.52 0.29 0.17 0.17 0.26 0.58 0.21 0.29 0.22 0.29

(Fc'ﬁvn:ec) 0.499 0.227 0.206 0.200 0.138 0.102 0.074 0.018 0.066 0.061 0.062 0.047
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SF7 11/07/2023 | 8/08/2023 | 5/09/2023 | 4/10/2023 | 7/11/2023 | 4/12/2023 | 15/01/2024 | 8/02/2024 | 7/03/2024 | 11/04/2024 | 13/05/2024 | 6/06/2024
Nitrate +

Nitrite-N 6.42 7.11 6.89 6.57 6.41 5.88 dry 4.90 dry dry dry dry
(mg/L)

Total

Ammoniacal-N 0.01 0.01 <0.01 <0.01 0.03 0.01 dry 0.34 dry dry dry dry
(mg/L)

(Tn‘:;";"L;\”"Oge“ 6.82 7.88 7.87 6.93 6.52 6.38 dry 6.17 dry dry dry dry
E. coli

(MPN/100ml) 510 150 340 130 310 1400 dry 32000 dry dry dry dry
Dissolved

Reactive 0.021 0.013 0.009 <0.005 0.008 0.010 dr 0.102 dr dr dr dr
Phosphorus ' ' ' ) ' ' y ) y y y y
(mg/L)

Total Phosphoru

P 0.025 0.021 0.012 0.012 0.027 0.047 dry 0.125 dry dry dry dry
Electrical

Conductivity 282 291 284 277 273 271 dry 278 dry dry dry dry
(nB/cm)

z/':zf:;’)ed Oyge 78 87.6 108.3 103.8 88.3 86.1 dry 92.4 dry dry dry dry
pH 6.65 6.72 6.88 6.86 6.68 6.83 dry 7.07 dry dry dry dry
(T[fg’ce)ra‘”’e 10.9 8.5 11.3 11.6 13.3 13.1 dry 17.8 dry dry dry dry
Turbidity (NTU) 0.25 2.24 0.56 0.55 1.88 1.88 dry 0.71 dry dry dry dry
(Fc'zvnfec) 0.045 0.061 0.073 0.054 0.048 0.027 dry 0.001 dry dry dry dry

104



SF8 28/07/2023 | 23/08/2023 | 21/09/2023 | 19/10/2023 | 15/11/2023 | 15/12/2023 | 23/01/2024 | 16/02/2024 | 14/03/2024 | 15/04/2024 | 16/05/2024 | 10/06/2024
Nitrate +

Nitrite-N 11.70 11.80 12.50 12.00 11.90 11.30 12.30 10.60 dry 7.03 11.60 11.20
(mg/L)

Total

Ammoniacal-N 0.02 <0.01 0.01 <0.01 <0.01 <0.01 0.02 0.03 dry 0.01 0.04 0.03
(mg/L)

(Tn‘j;a}'L;\““Oge” 12.20 12.60 12.40 12.40 12.40 12.50 13.20 12.20 dry 7.92 11.80 10.70
E. coli

- 40 50 90 60 210 330 900 530 dry 3600 250 360
Dissolved

Reactive

o 0.018 0.010 0.010 0.005 <0.005 0.008 0.009 0.005 dry 0.018 0.003 <0.002
osphorus

(mg/L)

(T;;"’;'Lf hosphordl 5 529 0.014 0.019 0.010 0.011 0.011 0.014 0.007 dry 0.026 0.016 0.020
Electrical

Conductivity 378 370 366 368 372 378 386 381 dry 404 398 399
(nS/cm)

g}:’;‘::’fd OO0 749 81.9 89.3 101.2 88.3 71.3 69.6 90.6 dry 99.7 79.4 72.4
pH 6.80 6.74 6.74 6.81 6.81 6.75 6.75 6.90 dry 7.34 6.93 6.87
(ngpcirat”re 11.8 12.3 13.4 14.3 13.7 13.4 13.3 17.8 dry 15.8 12.3 12.0
Turbidity (NTU) 1.07 0.38 1.13 0.46 0.21 0.25 0.31 0.35 dry 0.86 0.27 0.54
'(:cl(ljvn\:ec) 0.151 0.181 0.168 0.185 0.144 0.091 0.005 0.005 dry 0.001 0.005 0.010
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T1 18/07/2023 | 14/08/2023 | 12/09/2023 | 5/10/2023 | 6/11/2023 | 18/12/2023 | 23/01/2024 | 16/02/2024 | 18/03/2024 | 19/04/2024 | 27/05/2024 | 20/06/2024
Nitrate +

Nitrite-N 2.48 2.89 3.20 3.09 2.43 2.65 2.53 2.50 2.80 2.95 2.80 2.98
(mg/L)

Total

Ammoniacal-N 0.18 0.16 0.09 0.05 0.04 <0.01 0.02 0.04 0.10 0.01 0.03 0.03
(mg/L)

(T:;";"L;\“"Oge“ 3.28 3.48 3.47 3.33 3.00 2.86 2.74 2.78 2.94 3.09 3.18 3.25
E. coli

RN 410 60 180 160 5100 120 1500 270 240 490 70 70
Dissolved

Reactive 0.039 0.027 0.024 0.020 0.033 0.016 0.037 0.039 0.017 0.024 0.020 0.028
Phosphorus

(mglL)

(Tn:’gj"Lf hosphorut ) 139 0.084 0.077 0.051 0.086 0.033 0.054 0.053 0.029 0.036 0.028 0.047
Electrical

Conductivity 352 399 282 286 266 242 241 239 237 246 257 263
(nB/cm)

g}:g‘:{fd Oxygel  76.4 81.4 89.6 88.7 100.6 112.7 83.6 67.4 93.2 86.6 87.4 84.7
pH 7.11 7.31 7.51 7.46 7.60 8.12 7.52 7.28 7.67 7.41 7.56 7.58
(T[fg’ce)ra‘”’e 11.0 11.6 14.2 14.7 14.8 18.1 19.1 18.1 13.9 12.3 8.6 10.1
Turbidity (NTU) | 13.80 13.30 5.33 3.30 3.38 0.78 1.09 0.64 2.70 0.36 0.67 1.01
(Fc'zvnv]ec) 1.736 1.756 1.681 1.591 1.766 1.115 0.838 0.813 1.071 1.186 1.250 1.448
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T2 21/07/2023 | 24/08/2023 | 21/09/2023 | 24/10/2023 | 30/11/2023 | 20/12/2023 | 31/01/2024 | 22/02/2024 | 21/03/2024 | 2410412024 | 23/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 4 3.900 4.100 3.700 3.900 3.900 3.800 4.000 3.800 3.900 3.900 3.700
(mglL)

Total

Ammoniacal-N 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 0.017 0.017 0.014
(mglL)

(T;;?'L;\””Oge” 4.3 4.50 3.70 5.60 4.00 4.00 4.00 4.50 4.80 4.00 4.20 4.00
E. coli

(PN/L00m) 66 75 148 291 73 52 142 88 96 113 161 120
Dissolved

Reactive 0.0132 0.009 0.004 0.004 0.006 0.006 0.008 0.009 0.007 0.011 0.010 0.012
Phosphorus

(mg/L)

(Trf];‘j"up hosphorst - 516 0.013 0.009 0.012 0.011 0.010 0.018 0.015 0.013 0.015 0.015 0.017
Electrical

Conductivity 23.59 23 23 22 22 23 24 24 23 22 22 22
(mS/cm)

g):;‘::";d Oxyge g9 108.5 128.9 113.8 126.2 118.3 96.9 99.1 101.3 89.4 81.7 86.0
pH 7.11 7.48 7.93 7.30 7.65 7.62 7.23 7.21 7.32 7.14 7.18 7.15
(T[fg%e)rat”re 11.1 12.2 135 13.4 14.5 15.6 16.0 15.0 13.9 13.4 11.7 11.6
Turbidity (NTU) 3.2 1.00 1.00 1.00 0.70 0.60 0.70 0.80 0.80 1.20 1.40 1.70
(Fc'mec) 2.789 2.688 2.436 2.433 1.989 1.797 1.420 1.354 1.820 1.910 2.106 2.337
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T3 21/07/2023 | 24/08/2023 | 21/09/2023 | 24/10/2023 | 30/11/2023 | 20/12/2023 | 31/01/2024 | 22/02/2024 | 21/03/2024 | 2410412024 | 23/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 7 7.000 8.000 6.800 7.500 7.200 6.800 7.300 7.000 7.700 8.000 7.800
(mg/L)

Total

Ammoniacal-N | <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
(mg/L)

(Tn‘:;‘";"L;\'“mge” 7.2 7.70 7.70 7.80 8.10 8.00 6.90 7.70 8.90 8.40 10.60 8.00
E. coli

(PN/L00m) 118 93 99 80 185 308 579 308 166 197 205 205
Dissolved

Reactive 0.0125 0.014 0.006 0.006 0.009 0.009 0.013 0.012 0.010 0.008 0.010 0.016
Phosphorus

(mg/L)

(Trf];‘j"up hosphort - 513 0.014 0.007 0.012 0.009 0.013 0.015 0.011 0.012 0.011 0.011 0.021
Electrical

Conductivity 28.3 26 27 25 26 27 28 28 28 27 29 29
(mS/cm)

g):;‘::";d Oxygel 974 99.8 103.8 101.5 98.7 94.5 88.6 88.9 95.3 98.9 97.8 98.4
pH 7.44 7.42 7.37 7.40 7.32 7.41 7.25 7.33 7.37 7.26 7.52 7.38
(T[fg%e)rat”re 9.3 9.7 12.4 13.3 14.7 175 18.4 15.9 14.4 12.8 10.0 10.4
Turbidity (NTU) 0.7 0.60 0.60 0.50 0.20 0.40 0.20 0.20 0.20 0.20 0.30 0.40
(Fc'mec) 2.036 3.894 2.487 2.490 1.396 1.117 0.690 0.601 0.594 0.754 0.928 1.067
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T4 4/07/2023 | 16/08/2023 | 18/09/2023 | 18/10/2023 | 13/11/2023 | 15/12/2023 | 15/01/2024 | 8/02/2024 | 1/03/2024 | 15/04/2024 | 16/05/2024 | 10/06/2024
Nitrate +
Nitrite-N 2.16 3.35 2.86 2.47 2.21 1.81 0.87 0.26 dry dry dry <0.005
(mg/L)
Total
Ammoniacal-N 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.10 dry dry dry 0.04
(mg/L)
(T:;";"L;\“"Oge“ 2.34 3.44 2.98 2.60 2.44 2.07 1.14 1.39 dry dry dry 0.22
E. coli
RN 210 140 80 250 110 470 1300 3700 dry dry dry 360
Dissolved
Reactive

0.016 <0.005 0.007 0.007 0.011 <0.005 0.014 0.016 dry dry dry <0.002
Phosphorus
(mg/L)
(Tn:’gj"Lf hosphor 4 405 0.020 0.018 0.017 0.022 0.022 0.035 0.198 dry dry dry 0.018
Electrical
Conductivity 200 211 200 193 192 190 190 208 dry dry dry 368
(nB/cm)
gf;‘:;f‘;doxyge 95.2 96.5 98.9 96.8 97.2 99.0 95.3 59.4 dry dry dry 87.4
pH 7.77 7.64 7.74 7.71 7.77 7.92 7.80 7.24 dry dry dry 7.39
(T[fg’ce)ra‘”’e 8.1 8.9 11.9 11.6 15.4 14.6 17.2 17.3 dry dry dry 8.9
Turbidity (NTU) 0.63 1.15 2.52 1.42 1.16 1.02 0.67 61.70 dry dry dry 2.71
(Fc'zvnfec) 1.539 1.822 1.323 1.343 1.270 0.638 0.187 0.018 dry dry dry 0.062
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T5 11/07/2023 | 8/08/2023 | 5/09/2023 | 4/10/2023 | 7/11/2023 | 4/12/2023 | 150112024 | 8/02/2024 | 710312024 | 11/0412024 | 13/05/2024 | 6/06/2024
Nitrate +
Nitrite-N 1.79 2.88 2.90 2.87 2.45 2.33 0.56 0.05 dry 0.02 <0.005 | <0.005
(mg/L)
Total
Ammoniaca-N | 0.03 0.05 <0.01 <0.01 0.02 <0.01 <0.01 0.05 dry 0.03 <0.01 <0.01
(mg/L)
(Tn‘:;";"L;\”"Oge“ 2.46 3.20 3.35 3.07 2.89 2.62 0.88 0.49 dry 0.38 0.27 0.29
E. coli
o100 410 100 280 80 690 500 600 800 dry 20 30 110
Dissolved
Reactive

0.057 0.023 0.016 0.008 0.021 0.011 0.011 0.042 dry 0.032 0.020 0.006
Phosphorus
(mg/L)
(Tn:’gj"Lf hosphort 157 0.054 0.026 0.019 0.052 0.026 0.019 0.075 dry 0.036 0.028 0.023
Electrical
Eondueivity 301 283 264 261 264 238 269 444 dry 560 549 507
(nB/cm)
gf;‘:;f‘;doxyge 97.7 97.7 105.2 105.5 97.6 103.0 100.7 82.4 dry 58.7 98.8 95.0
oH 7.64 7.48 8.00 8.08 7.74 8.07 8.31 7.71 dry 7.38 8.28 7.99
(T[fg’ce)ra‘”’e 10.5 8.8 11.8 11.7 12.8 14.2 16.1 17.6 dry 15.3 8.5 8.3
Turbidity NTU) | 10.50 8.15 2.56 1.85 2.72 1.57 1.03 1.98 dry 0.76 0.33 2.02
(Fc'zvnfec) 0.768 0.688 0.525 0.442 0.467 0.238 0.020 0.001 dry 0.001 0.004 0.010
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T6 25/07/2023 | 22/08/2023 | 21/09/2023 | 21/09/2023 | 19/10/2023 | 15/11/2023 | 18/12/2023 | 20/12/2023 | 16/01/2024 | 13/02/2024 | 7/03/2024 | 21/03/2024 | 11/04/2024 | 13/05/2024 | 6/06/2024 | 21/06/2024
Nitrate +

Nitrite-N 3.40 4.87 4.70 4.66 4.50 4.51 4.08 3.80 4.04 3.97 3.78 3.60 4.20 4.10 4.01 3.30
(mg/L)

Total

Ammoniaca-N | 0.110 <0.01 0.012 <0.01 <0.01 0.010 <0.01 0.012 <0.01 <0.01 <0.01 <0.010 <0.01 <0.01 <0.01 <0.010
(mg/L)

Ig;"d“'“"gen 4.64 5.08 4.90 5.14 4.78 4.88 4.55 4.40 4.48 4.38 4.31 4.50 4.70 4.82 4.10 3.70
E. coli

TE 1300 260 816 410 880 560 800 1300 800 500 700 649 400 310 200 96
Dissolved

E:jscs;’jrus 0.1390 | 0.0150 | 0.0076 | 0.0080 | 0.0110 | 0.0100 | 0.0080 | 0.0124 | <0.005 | 0.0110 | 0.0070 | 0.0059 | <0.002 | <0.002 | 0.0050 | 0.0200
(mg/L)

(Tn:’;?'L)P hosphory ) 57 0.027 0.019 0.035 0.022 0.027 0.026 0.019 0.024 0.022 0.013 0.010 0.016 0.013 0.018 0.026
Electrical

Conductivity 338 310 28 293 285 282 273 27 275 270 271 26 273 281 287 30
(mS/cm)

'g/':;'tv‘;d o9 ggg 99.1 102.3 101.7 100.3 99.9 95.4 99.2 97.6 92.3 96.5 97.1 81.7 92.2 91.8 91.8
pH 7.32 7.89 7.86 8.11 7.97 8.03 7.85 7.78 7.90 7.72 7.85 7.62 7.55 7.72 7.67 7.48
g;’;gature 10.3 10.0 12.0 13.0 12.9 14.7 16.9 17.4 15.9 16.4 15.5 135 15.7 9.4 9.0 9.5
(Th‘l’;ﬂ‘)’“y 21.30 0.45 2.80 1.21 1.32 0.62 1.15 0.90 0.54 1.24 0.32 1.50 0.27 0.27 0.55 1.60
Flow 1.659 0.399 no 0.280 0.328 0.217 0.177 no 0.099 0.163 0.087 no 0.081 0.113 0.106 no
(CUmeC) measurement measurement measurement measurement
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T7

11/07/2023

8/08/2023

5/09/2023

21/09/2023

4/10/2023

7/11/2023

4/12/2023

20/12/2023 | 15/01/2024 | 8/02/2024 | 7/03/2024 | 21/03/2024 | 11/04/2024 | 13/05/2024 | 6/06/2024 | 21/06/2024
Nitrate +

Nitrite-N 3.40 5.65 5.17 5.80 5.13 4.17 2.56 0.78 0.05 0.08 0.01 0.04 0.16 0.31 0.35 1.12
(mg/L)

Total

Ammoniacal-N 0.01 0.02 0.01 0.01 <0.01 0.03 0.02 0.06 0.03 0.06 0.01 <0.010 0.05 0.01 0.02 0.03
(mg/L)

(T;;'L;\“tmge“ 4.14 6.04 6.16 5.40 5.59 4.66 3.10 1.26 0.58 0.74 0.46 0.38 0.54 0.55 0.66 1.46
E. coli

PR 310 70 130 387 80 490 3100 326 490 1000 360 687 600 110 470 158
Dissolved

Eﬁzgg‘t’]ims 0.044 0.0170 0.0090 0.0016 <0.005 0.0300 0.0580 0.0450 0.0690 0.2100 0.0900 0.0300 0.1350 0.0460 0.0160 0.0
(mg/L)

(Tn‘fg"}'L;j hosphory 4 571 0.030 0.021 0.009 0.014 0.056 0.099 0.049 0.103 0.237 0.136 0.041 0.148 0.052 0.040 0.035
Electrical

Conductivity 362 348 319 302 310 314 281 280 275 258 287 286 294 294 307 316
(nB/cm)

(Du/'fss‘;':’fd Oxye8 g6 101.3 114.9 113.3 120.0 100.4 114.1 8.8 90.9 77.4 113.8 84.8 80.1 98.3 79.0 85.8
pH 7.47 7.71 8.80 8.02 8.74 7.77 8.21 7.48 7.42 7.17 7.64 7.27 7.36 7.67 7.34 7.19
(Tg";;"ce)rat““e 10.7 9.3 12.5 11.7 13.4 16.0 14.9 18.6 15.9 17.4 19.2 14.6 15.8 10.6 10.8 9.5
Turbidity

s 2.87 1.97 1.84 1.70 0.58 0.97 0.82 1.20 0.97 0.82 0.35 0.40 0.38 0.32 0.50 0.80
(Fc'ﬁvn:ec) 0.543 0.408 0.304 0.197 0.254 0.268 0.063 0.020 0.002 0.004 0.004 0.007 0.006 0.014 0.021 0.074
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T8 21/07/2023 | 24/08/2023 | 21/09/2023 | 24/10/2023 | 30/11/2023 | 20/12/2023 | 31/01/2024 | 22/02/2024 | 21/03/2024 | 2410412024 | 23/05/2024 | 21/06/2024
Nitrate +

Nitrite-N 8.6 9.200 9.400 8.800 8.800 8.700 8.200 8.000 8.400 8.500 8.900 8.600
(mg/L)

Total

Ammoniacal-N |  <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
(mg/L)

(Tn‘:;‘";"L;\'“mge” 8.8 9.90 9.10 10.20 9.10 9.50 8.50 8.80 9.40 9.10 8.90 8.50
E. coli

NN 150 160 187 197 219 345 238 193 276 488 152 148
Dissolved

Reactive 0.0075 0.011 0.006 0.004 0.005 0.006 0.006 0.015 0.007 0.007 0.007 0.007
Phosphorus

(mg/L)

(Trf];‘j"up hosphorst - 51 0.011 0.006 0.008 0.006 0.007 0.009 0.018 0.009 0.010 0.009 0.009
Electrical

Conductivity 31.86 32 31 31 30 30 28 27 27 28 30 30
(mS/cm)

g):;‘::";d Oxyg8 g5 g 89.7 88.6 89.3 89.2 86.2 83.2 83.6 83.0 845 85.4 85.6
oH 7.27 7.34 7.14 7.23 7.14 7.26 7.14 7.16 7.15 7.18 7.35 7.27
(T[fg%e)rat”re 10.5 10.5 11.8 11.8 12.3 13.1 135 12.3 12.2 11.9 10.9 11.3
Turbidity (NTU) 28 2.20 1.30 1.60 0.60 1.40 0.60 0.70 0.50 0.30 0.50 2.40
(Fc'mec) 1.528 1.697 1.676 1.743 1.491 1.187 0.884 0.750 0.795 0.851 1.007 1.106
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SF5 and T5 Monthly Spot Nitrate-N
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Nitrate-N (mg L)

w
n

(W8]

I
n

2]

-
[0

[y

o
n

0

[

US1 and IS1 Monthly Spot Nitrate-N

L]
() [ ]
[ ] Py e e _ o e © Py

Jul

Aug  Sep Oct  Nov Dec lan Feb Mar Apr May

@ Us1l @51

I
8] n

Nitrate-N (mg L)
=
(93]

US2 and IS2 Monthly Spot Nitrate-N

Nitrate-N (mg L)

o = N w b
o W o= N w Rk W

US3 and 1S3 Monthly Spot Nitrate-N

Jul

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jul Aug

QoUS3 @®IS3

1 [ ]
[ ]
05 e
[ ]
0
Jul Aug Sep Oct MNov Dec Jan Feb Mar Apr May
oUs2 @152
US4 and 1S4 Monthly Spot Nitrate-N
35
3 L)
[
52.5
=0 [ ]
E 2 a— °
Z [ )
[«1]
i . °
=
z 1l g L ]
[ ]
05 e °
° e o )
0 s ¢
Jul Aug Sep Oct Nov Dec Jan Febh Mar Apr May

e US4 @154

116



Nitrate-N (mg L)
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6.4.Lake Water Quality MonitorirfgesultfECandata)

Kaituna Lagoon 11-Jul-23 | 30-Aug-23| 19-Sep-23| 18-Oct-23 | 21-Nov-23| 18-Dec-23| 9-Jan-24 | 23-Feb-24| 22-Mar-24 | 24-Apr-24 | 24-May-24| 25-Jun-24
Ammoniacal-N (mg/L) | 0.127 0.26 0.035 | 0012 | 0006 | 0006 | 0007 | 0006 | 0006 | <0.005 | 0012 | <0.005
Nitrate + Nitrite-N (mg/L) | 0.38 0.089 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.002 | <0.001
Total Nitrogen (mg/L) 1.88 2.80 2.90 3.30 2.10 1.62 1.85 1.75 2.60 2.70 2.20 157
Chlorophyll Arfy/L) 18 76 112 172 43 80 59 66 166 152 106 80
Dissolved Oxygen 47.4 1137 89.9 115.9 95.8 1062 | 1655 | 1524 | 1255 1135 84.3 95.0
E'eCtriii Scl(r’:)d“di"ity 44.15 1655 | 12861 | 13255 | 1237.2 | 4085 | 13036 | 8737 | 14192 | 17505 | 15805 | 14555
E coli (MPN/100ml) 309 52 31 10 <10 278 272 1624 5480 256 31 97
E LZSSOF:‘;E?USE(’;‘S;‘S 0.21 0.054 | <0.0010 | 0.0032 | 0.0018 | 0.0036 | 0.0034 | 00032 | 00025 | <0.0010 | 0.0040 | 0.0033
Total Phosphorus (mg/L)| ~ 0.47 0.39 0.34 0.23 0145 | 0330 | 0250 | 0280 | 0.350 0.34 0.21 0.127
pH 7.08 7.59 8 8.52 8.41 8.26 8.45 8.57 8.54 8.43 8.05 8.140
Temperature (DegC) 9.8 13.7 10.4 13.2 17.5 26.4 32.4 29.4 18.3 15 7.9 8.800
Turbidity (NTU) 33.0 27.0 173.0 81.0 40.0 174.0 51.0 92.0 97.0 130.0 73.0 20.0
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Off Selwyn River Mouth | 11-Jul-23 | 30-Aug-23| 19-Sep-23| 18-Oct-23 | 21-Nov-23| 18-Dec-23| 9-Jan-24 | 23-Feb-24| 22-Mar-24 | 24-Apr-24 | 24-May-24| 25-Jun-24
Ammoniacal-N (mg/L) | 0006 | <0.005 | 0014 | 0006 | 0006 | 0008 | 0008 | 0008 | 0.005 0.008 | 0011 | <0.005
Nitrate + Nitrite-N (mg/L) | 0.28 178 | <0001 | 113 | <0001 | <0.00L | <0.00L | <0.00L | <0.00L | 0001 | 0005 | <0.001
Total Nitrogen (mg/L) 1.79 3.6 2.80 3.60 3.50 3.30 2.90 2.90 3.80 3.20 3.00 2.40
Chlorophyll Arfg/L) 120 89 151 128 108 180 165 200 240 167 182 169
Dissolved Oxygen 120.0 98.1 i 1186 | 1151 | 1032 | 1260 | 1306 | 1118 1086 | 1012 | 1158
E'eCtri‘z";'] Scl(r’r:')d“di"ity 15514 | 14319 i 9742 | 11387 | 18968 | 1719.3 | 19429 | 20340 | 19162 | 17244 | 1579.2
E coli (MPN/100ml) 31 20 <10 85 <10 <10 <10 <10 20 <10 10 <10
SL?SOF!‘;?)?US?;CJ‘S 0.0022 | 0003 | 00017 | 00018 | 00023 | <0.0010 | 00021 | 00014 | <0.0010 | 0.0032 | 0.0080 | 0.0033
Total Phosphorus (mg/L)| 0.099 | 0116 | 0177 | 0200 | 0250 | 0200 | 0220 | 033 | 0.350 0230 | 0200 | 0.137
pH 8.65 8.26 i 8.56 8.96 8.46 8.96 8.68 8.50 8.57 8.43 8.48
Temperature (DegC) 8.5 8.9 i 13.8 18.7 188 22.3 19.0 14.7 12.7 8.4 8.2
Turbidity (NTU) 22,0 34.0 99.0 1400 | 1020 | 2400 | 940 96.0 159.0 49.0 51.0 21.0
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Mid Lake 11-Jul-23 30-Aug-23 | 19-Sep-23| 18-Oct-23 | 21-Nov-23| 18-Dec-23| 9-Jan-24 | 23-Feb-24| 22-Mar-24 24-Apr-24 | 24-May-24| 25-Jun-24
Ammoniacal-N (mg/L) 0.006 0.006 0.015 0.008 0007 | 0009 | 0009 | o0.008 0.006 0.007 0.007 | <0.005
Nitrate + Nitrite-N (mg/L) | 0.097 | <0.001 | <0001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Total Nitrogen (mg/L) 1.37 1.85 2.00 3.50 3.50 3.00 3.00 3.50 5.90 3.00 2.90 2.70
Chlorophyll Arfg/L) 110 135 112 180 136 134 130 190 230 198 180 165
Dissolved Oxygen 106.6 109.4 1375 104.8 100.2 98.9 97.4 105.0 102.0 97.9 95.4 103.4
Electrical Conductivity
PR 1648.9 | 15685 | 14228 | 12728 | 11789 | 18534 | 1997.8 | 20406 | 20532 | 19496 | 18701 | 16225
E coli (MPN/100ml) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
DISSENMEC! REEENTE 00021 | 00025 | 00014 | 00020 | 00020 | 00016 | 00023 | 00016 | 00014 | 00022 | 00017 | 0.0035
Phosphorus (mg/L)
Total Phosphorus (mg/L)|  0.090 0.125 0.198 0.300 0260 | 0240 | 0260 | 0310 0.340 0.240 0.210 0.160
pH 8.48 8.51 8.82 8.30 8.86 8.40 8.49 8.58 8.39 8.51 8.31 8.30
Temperature (DegC) 7.9 8 13.8 12.7 17.6 17.8 205 17.6 14.7 12.3 8.4 8.3
Turbidity (NTU) 19.9 47.0 119.0 240.0 167.0 1570 | 129.0 107.0 123.0 50.0 50.0 23.0
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South of Timber Yard 11-Jul-23 30-Aug-23 | 19-Sep-23| 18-Oct-23 | 21-Nov-23| 18-Dec-23| 9-Jan-24 | 23-Feb-24| 22-Mar-24 24-Apr-24 | 24-May-24| 25-Jun-24
Ammoniacal-N (mg/L) 0.006 0.005 0.014 0.008 0006 | 0008 | 0008 | 0008 | <0.005 0.006 0.007 | <0.005
Nitrate + Nitrite-N (mg/L) | 0.25 0126 | <0001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0001 | 0005 | <0.001
Total Nitrogen (mg/L) 2 1.85 2.70 3.20 6.10 3.30 2.30 3.40 4.00 3.80 3.10 2.40
Chlorophyll Arfg/L) 140 99 151 150 164 170 142 180 230 165 175 164
Dissolved Oxygen 118.2 113.2 126.3 112.4 118.9 107 114.8 1271 106.9 119.8 105.1 1165
Electrical Conductivity
i 15896 | 1523.7 | 14453 | 12359 | 11742 | 15667 | 20458 | 18491 | 2008.9 | 19315 | 16622 | 1537.2
E coli (MPN/100ml) 52 <10 <10 <10 <10 <10 <10 <10 10 <10 <10 <10
DISSENMEC! REEENTE 00022 | 00022 | 00016 | 0002 | 00018 | <0.0010| 00017 | 00018 | <0.0010 | <0.0010 | 0.0073 | 0.0031
Phosphorus (mg/L)
Total Phosphorus (mg/L)|  0.095 0.11 0.175 0.29 0230 | 0250 | 0185 | 0.290 0.320 0.220 0.210 0.129
pH 8.65 8.67 8.64 8.44 8.99 8.54 8.87 8.79 8.45 8.72 85 8.56
Temperature (DegC) 8.1 8.7 13.3 133 19.1 18.3 21.9 18.1 145 13.2 8.3 8.1
Turbidity (NTU) 18.9 36.0 120.0 220.0 126.0 154.0 72.0 86.0 114.0 47.0 54.0 18.9
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Taumutu 11-Jul-23 | 30-Aug-23| 19-Sep-23| 18-Oct-23 | 21-Nov-23| 18-Dec-23| 9-Jan-24 | 23-Feb-24| 22-Mar-24 | 24-Apr-24 | 24-May-24 | 25-Jun-24
Ammoniacal-N (mg/L) <0.005 0.006 0.015 0.007 0.005 0.009 0.008 0.008 <0.005 0.008 0.009 <0.005
Nitrate + Nitrite-N (mg/L) 0.015 0.086 0.49 0.064 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
Total Nitrogen (mg/L) 1.64 1.69 3.3 4.00 3.40 1.99 2.90 3.40 4.10 3.10 3.00 2.60
Chlorophyll Argy/L) 140 9 146 180 132 118 136 200 260 220 194 186
Dissolved Oxygen 1175 115.4 125.1 111 114.2 115.9 106.2 118.6 111.2 107.8 107.8 120.3
Electrical Conductivity
(mS/m) 1696.9 1853.7 1240 1158.5 1082 2787.2 2003.2 1930.4 1884.6 1744.3 1758.5 1563.4
E coli (MPN/100ml) 20 10 <10 <10 <10 <10 <10 <10 10 <10 <10 <10
Dissolved Reactive 0.0018 | 00019 | 00015 | 00018 | 0.0019 | <0.0010 | 0.002 | 00022 | <0.0010 | 0.0032 | 0.0019 | 0.0035
Phosphorus (mg/L)
Total Phosphorus (mg/L) 0.096 0.099 0.194 0.32 0.230 0.114 0.230 0.310 0.320 0.230 0.22 0.146
pH 8.67 8.6 8.82 - 9.06 8.59 8.8 8.79 8.7 8.85 8.7 8.60
Temperature (DegC) 8.7 8.2 13 12.9 18.3 17.8 20.5 17.9 14.9 12.1 8.3 8.2
Turbidity (NTU) 33.0 37.0 134.0 240.0 151.0 57.0 67.0 104.0 127.0 84.0 58.0 25.0
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6.5.Groundwater Quality Monitoring Data

BW22/0041 |12/09/2023| 8/12/2023 | 8/03/2024 | 13/06/2024 BW22/0042 |13/09/2023| 13/12/2023| 5/03/2024 | 5/06/2024
Groundwater Level 6.460 6.770 7.275 g120 | |SroundwaterLevel 17.775 19.295 20.840 21.205
(mbgl) (mbgl)

Alkalinity (mg 1) 33 37 38 34 Alkalinity (mg 1) 52 57 58 56
Bromide(mg 1) 0.03 0.03 0.02 <0.02 Bromide(mg 1) 0.04 0.04 0.04 0.04
Chloride (mgb) 8.32 7.52 6.90 6.38 Chloride (mg b 10.70 16.70 15.90 14.70
Dissolved Oxygen Dissolved Oxygen
(% Sat) 79.8 80.6 84.1 76.3 (% Sat) 66.3 81.3 74.4 72.7
Dissolved Reactive Dissolved Reactive

i 0.008 0.008 0.006 0.008 i 0.007 0.009 0.006| <0.002
Phosphorus (mg1) Phosphorus (mgi)
Electrical Conductivity 17.2 16.6 16.2 15.7 Electrical Conductivity 5.8 133 3.1 318
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 5.14 4.74 4.18 4.04 Nitrate-N (mg L) 6.10 11.00 10.50 10.50
Total Nitrogen (mg1) 5.28 4.98 4.73 4.29 Total Nitrogen (mgt) 6.19 11.40 11.30 10.40
pH 6.5 6.4 6.4 6.5 pH 7.2 6.9 6.9 6.7
Sulphate (mg't) 11.0 10.8 11.0 12.2 Sulphate (mg't) 28.6 325 30.9 30.2
Temperature (DegC) 11.8 12.2 12.1 11.8 Temperature (DegC) 12.4 11.9 12.3 12.1
Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01 Ammonia-N (mgt) <0.01 <0.01 0.01 <0.01
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BX21/0017 |11/09/2023| 8/12/2023 | 8/03/2024 | 13/06/2024 BX21/0018 8/09/2023 | 8/12/2023 | 5/03/2024 | 11/06/2024
Groundwater Level 8.720 9.250 9.420 9.630 Groundwater Level 75.510 76.160 79.930 78.560
(mbgl) (mbgl)

Alkalinity (mg 1) 33 34 34 30 Alkalinity (mg L) 68 68 66 64
Bromide(mg 1) 0.05 0.04 0.04 0.04 Bromide(mg 1) <0.02 <0.02 <0.02 <0.02
Chloride (mgt) 13.90 12.60 12.40 12.70 Chloride (mgt) 4.33 4.56 4.91 4.60
Dissolved Oxygen Dissolved Oxygen

77. 77. 73. . 74.2 1 4 :
(% Sat) 5 0 3.3 83.3 (% Sat) 95 95 96.5
Dissolved Reactive Dissolved Reactive

) 0.011 0.014 0.011 0.018 i 0.010 0.008 0.015 0.005

Phosphorus (mgi) Phosphorus (mgi)
Electrical Conductivity 26.3 5.5 23.8 3.8 Electrical Conductivity 19.0 18.8 19.0 18.4
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 12.90 11.90 10.40 10.70 Nitrate-N (mg L) 1.98 2.07 2.16 1.90
Total Nitrogen (mgt) 13.00 12.20 11.40 11.20 Total Nitrogen (mgt) 2.15 2.10 2.37 2.07
pH 6.4 6.2 6.1 6.2 pH 7.9 7.9 7.9 8.0
Sulphate (mg't) 16.9 19.4 17.0 15.4 Sulphate (mg't) 8.6 8.8 9.2 8.5
Temperature (DegC) 12.4 12.5 12.3 11.7 Temperature (DegC) 11.9 13.3 11.7 11.2
Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01 Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01
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BX22/0041 |11/09/2023| 14/12/2023 19/03/2024| 18/06/2024 BX22/0042 | 20/09/2023| 14/12/2023| 21/03/2024| 24/06/2024
Groundwater Level 19.900 20.110 20.840 20080 | |GroundwaterLevel 40.120 40.860 42.910 43.320
(mbgl) (mbgl)

Alkalinity (mg 1) 58 58 61 53 Alkalinity (mg L) 60 55 55 52
Bromide(mg 1) 0.03 0.04 0.03 0.03 Bromide(mg L) 0.03 0.05 0.04 0.07
Chloride (mgt) 10.50 11.20 10.50 10.20 Chloride (mgt) 9.44 15.10 13.50 15.60
Dissolved Oxygen Dissolved Oxygen

: : 7. 2. 7.4 4 : 4.
(% Sat) 63.0 65.0 67.0 62.8 (% Sat) 6 88 86.6 84.5
Dissolved Reactive Dissolved Reactive

) <0.005 0.009 0.005 0.008 i 0.005 0.008] <0.005 0.005

Phosphorus (mgi) Phosphorus (mgi)
Electrical Conductivity 290 224 297 20.1 Electrical Conductivity 20.0 5.6 5.4 5.8
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 5.28 5.98 5.48 4.58 Nitrate-N (mg L) 3.20 9.20 8.12 9.53
Total Nitrogen (mgt) 5.36 5.79 5.71 4.76 Total Nitrogen (mgt) 3.31 8.93 9.02 9.03
pH 7.1 7.3 7.0 7.2 pH 7.9 7.1 7.1 7.7
Sulphate (mg't) 9.5 10.6 10.0 9.8 Sulphate (mg't) 8.3 8.9 8.6 10.2
Temperature (DegC) 12.6 12.8 12.3 11.6 Temperature (DegC) 13.1 12.8 12.5 11.5
Ammonia-N (mgt) <0.01 <0.01 0.02 <0.01 Ammonia-N (mgt) <0.01 <0.01 0.03 <0.01
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BX22/0043 | 20/09/2023| 14/12/2023| 19/03/2024| 18/06/2024 BX22/0044 | 11/09/2023| 8/12/2023 | 8/03/2024 | 13/06/2024
Groundwater Level 51.020 51.920 56.650 55,685 ||CroundwaterLevel 4.555 4.915 5.290 6.095
(mbgl) (mbgl)

Alkalinity (mg 1) 82 79 92 70 Alkalinity (mg L) 43 45 47 44
Bromide(mg 1) 0.05 0.06 0.07 0.04 Bromide(mg 1) 0.04 0.03 0.03 0.02
Chloride (mgt) 15.00 24.20 24.30 24.30  ||Chloride (mg®) 9.38 7.83 7.39 7.51
Dissolved Oxygen Dissolved Oxygen

v . 7. 102. 74.7 76.2 78.2 .
(% Sat.) 85 96.9 87.5 02.5 (% Sat) 6 8 83.5
Dissolved Reactive Dissolved Reactive

i 0.005 0.009 0.005 0.008 i 0.007 0.010 0.008 0.012

Phosphorus (mg1). Phosphorus (mg1)
Electrical Conductivity 344 11 44.0 38.2 Electrical Conductivity 213 18.3 18.0 18.
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 10.80 17.00 15.10 15.20 Nitrate-N (mg L) 6.31 4.15 3.66 3.64
Total Nitrogen (mgt) 10.80 16.90 16.60 15.00  ||Total Nitrogen (mg'h) 6.45 4.31 4.11 3.89
pH 7.7 7.8 7.9 8.0 pH 6.7 6.5 6.3 6.4
Sulphate (mg't) 19.5 23.6 21.8 19.8 Sulphate (mg't) 16.5 14.4 12.5 11.8
Temperature (DegC) 135 12.5 12.0 10.8 Temperature (DegC) 12.1 12.5 13.4 12.4
Ammonia-N (mgt) <0.01 <0.01 0.03 0.01 Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01
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BX22/0046 |11/09/2023| 7/12/2023 | 8/03/2024 | 17/06/2024 BX22/0053 8/09/2023 | 14/12/2023| 21/03/2024| 17/06/2024
Groundwater Level 6.670 7.380 8.120 9035 ||Croundwater Level 32.390 34.800 38.600 37.680
(mbgl) (mbgl)

Alkalinity (mg 1) 63 68 71 68 Alkalinity (mg L) 58 52 63 55
Bromide(mg 1) 0.06 0.05 0.05 0.03 Bromide(mg 1) 0.03 0.03 0.04 0.02
Chloride (mgt) 11.40 11.80 11.70 13.30  ||Chloride (mg®) 7.06 7.56 10.60 9.25
Dissolved Oxygen Dissolved Oxygen

75.1 76. 72.4 71. 1.7 2. 7. 7.
(% Sat) 5 6.3 5 (% Sat.) 8 82.6 87.9 97.8
Dissolved Reactive Dissolved Reactive

) 0.007 0.009 0.005 0.012 ) <0.005 0.008 0.005 0.008

Phosphorus (mg1) Phosphorus (mg)
Electrical Conductivity 1 317 133 91 Electrical Conductivity 217 10.5 270 23.0
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 11.90 11.40 10.40 11.00  ||Nitrate-N (mg L) 4.68 4.14 7.64 6.03
Total Nitrogen (mgt) 12.10 11.90 11.50 11.30  ||Total Nitrogen (mg'h) 5.14 3.94 8.46 6.14
pH 6.6 6.9 6.5 7.2 pH 7.4 75 7.7 7.7
Sulphate (mg't) 24.6 25.4 30.5 24.5 Sulphate (mg't) 14.7 15.0 14.1 15.3
Temperature (DegC) 12.9 12.8 12.6 12.2 Temperature (DegC) 12.9 13.3 13.5 11.6
Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01 Ammonia-N (mgt) <0.01 <0.01 0.03 <0.01
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BX22/0065 | 8/09/2023 | 6/12/2023 | 21/03/2024| 17/06/2024 BX22/0066 | 19/09/2023| 11/12/2023| 6/03/2024 | 24/06/2024
Groundwater Level 5.080 6.655 9.820 9930 ||CroundwaterLevel 14.685 15.750 19.785 23.085
(mbgl) (mbgl)

Alkalinity (mg 1) 50 39 34 34 Alkalinity (mg L) 52 53 48 42
Bromide(mg 1) 0.06 0.08 0.07 0.08 Bromide(mg 1) 0.06 0.06 0.06 0.07
Chloride (mgt) 16.40 32.60 25.20 31.10 ||Chloride (mgt) 19.80 18.40 16.80 18.20
Dissolved Oxygen Dissolved Oxygen

4.1 . 70.7 2 74. 72.2 7.7 75.1
(% Sat) 8 69.0 0 66 (% Sat) 9 6 5
Dissolved Reactive Dissolved Reactive

) 0.007 0.010 <0.005 0.013 ) 0.008 0.007 0.009 0.008

Phosphorus (mg1). Phosphorus (mg1)
Electrical Conductivity 9.2 410 132 36.2 Electrical Conductivity 30.0 9.1 21 8.8
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 8 53 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 10.30 17.40 10.40 14.30 Nitrate-N (mg L) 9.26 7.74 11.20 12.40
Total Nitrogen (mgt) 11.00 17.50 11.80 14.40  ||Total Nitrogen (mg'h) 9.54 8.27 11.90 11.90
pH 6.8 6.5 6.1 6.6 pH 6.6 6.9 6.7 6.9
Sulphate (mg't) 17.0 39.7 33.8 36.1 Sulphate (mg't) 24.2 24.5 21.6 20.7
Temperature (DegC) 12.6 13.3 12.8 12.5 Temperature (DegC) 135 14.0 13.0 12.3
Ammonia-N (mgt) <0.01 <0.01 0.03 <0.01 Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01
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BX22/0067 |19/09/2023| 11/12/2023| 6/03/2024 | 25/06/2024 BX22/0068 | 13/09/2023| 13/12/2023| 12/03/2024| 12/06/2024
Groundwater Level 23.520 26.570 29.410 28,005 ||Croundwater Level 53.745 57.570 60.820 60.220
(mbgl) (mbgl)

Alkalinity (mg 1) 54 50 57 65 Alkalinity (mg L) 31 45 41 43
Bromide(mg 1) 0.09 0.09 0.11 0.13 Bromide(mg 1) 0.10 0.03 0.07 0.04
Chloride (mgt) 26.70 25.10 31.40 27.90 ||Chloride (mg®) 53.90 9.97 16.30 10.20
Dissolved Oxygen Dissolved Oxygen

73. 73. 71. 70.4 4. 2. . 4.
(% Sat) 3.0 3.0 8 0 (% Sat) 64.0 82.8 80.3 84.0
Dissolved Reactive Dissolved Reactive

) 0.010 0.016] <0.005 0.009 ) 0.005 0.016 0.005 0.014

Phosphorus (mgi) Phosphorus (mg1)
Electrical Conductivity 379 36.5 43.8 420 Electrical Conductivity 48.9 16.4 9.2 16.5
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 100 2 2 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 15.10 13.80 15.60 14.10  ||Nitrate-N (mg L) 24.50 321 15.20 3.23
Total Nitrogen (mgt) 15.60 15.10 16.30 15.40  ||Total Nitrogen (mg'h) 23.70 3.41 14.90 3.49
pH 6.6 6.6 7.5 6.9 pH 7.2 7.8 7.4 7.8
Sulphate (mg't) 27.1 27.1 27.8 24.0 Sulphate (mg't) 22.0 3.6 13.2 4.1
Temperature (DegC) 13.3 13.3 13.1 12.1 Temperature (DegC) 12.2 12.0 12.9 11.0
Ammonia-N (mgt) <0.01 <0.01 0.03 <0.01 Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01
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BX22/0069 | 7/09/2023 | 11/12/2023| 6/03/2024 | 6/06/2024 BX22/0070 | 7/09/2023 | 11/12/2023| 4/03/2024 | 25/06/2024
Groundwater Level 43.000 45.480 49.050 50,015 ||CroundwaterLevel 76.260 74.500 76.940 80.865
(mbgl) (mbgl)

Alkalinity (mg 1) 44 34 36 35 Alkalinity (mg L) 51 36 38 37
Bromide(mg 1) 0.08 0.05 0.06 0.05 Bromide(mg 1) 0.06 0.04 0.05 0.09
Chloride (mgt) 23.90 13.90 14.10 13.80  ||Chloride (mg®) 14.70 10.40 11.80 10.00
Dissolved Oxygen Dissolved Oxygen

. 102.7 100. 102.7 7. 108.4 4 2.7
(% Sat) 55.5 0 00.9 0 (% Sat) 67.3 08 86 9
Dissolved Reactive Dissolved Reactive

) 0.005 0.006 0.007 0.006 ) 0.006 0.006 0.005 0.006

Phosphorus (mg1). Phosphorus (mg1)
Electrical Conductivity 138 98 4.9 23.3 Electrical Conductivity 8.9 19.2 21 15.7
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 15.40 11.00 11.00 10.80  ||Nitrate-N (mg L) 12.70 7.63 8.77 7.03
Total Nitrogen (mgt) 14.50 11.70 11.70 11.00  ||Total Nitrogen (mg'h 11.70 8.38 9.08 7.09
pH 7.1 7.1 1.7 7.0 pH 7.3 7.2 7.2 6.7
Sulphate (mg't) 19.4 6.3 6.7 6.7 Sulphate (mg't) 13.0 6.0 5.9 6.6
Temperature (DegC) 12.5 12.8 12.1 11.3 Temperature (DegC) 11.9 11.7 12.3 18.9
Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01 Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01




BX22/0071 |13/09/2023| 5/12/2023 | 4/03/2024 | 5/06/2024 BX22/0072 7/09/2023 | 7/12/2023 | 5/03/2024 | 5/06/2024
Groundwater Level 51.845 54.360 64.710 69.460 Groundwater Level 8.160 9.930 20.115 23.085
(mbgl) (mbgl)

Alkalinity (mg L) 35 35 37 32 Alkalinity (mg L) 55 53 48 45
Bromide(mg 1) 0.02 0.02 0.03 0.02 Bromide(mg 1) 0.04 0.04 0.04 0.04
Chloride (mgt) 6.26 6.02 2.88 6.07 Chloride (mgt) 13.20 11.10 10.40 10.00
Dissolved Oxygen Dissolved Oxygen
(% Sat) 73.0 71.7 70.7 85.1 (% Sat) 66.4 74.3 69.6 59.5
Dissolved Reactive Dissol R i

ISSOIV v <0.005 0.005 0.005| <0.002 issolved Reactive <0.005 0.008 0.007 0.003
Phosphorus (mgi) Phosphorus (mg1)
Electrical Conductivity 13.7 13.4 15.9 13.8 Electrical Conductivity 274 5.1 23.9 215
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 <1 E. coli (MPN/100ml) <1 <1 <1 <1
Nitrate-N (mg L) 3.05 2.69 3.12 2.69 Nitrate-N (mg L) 10.20 9.09 9.05 7.01
Total Nitrogen (mgt) 3.19 2.86 3.34 2.96 Total Nitrogen (mgh) 10.50 9.38 9.73 7.13
pH 7.3 7.2 7.4 6.9 pH 6.6 6.6 6.8 6.9
Sulphate (mg't) 8.1 7.8 158.0 7.7 Sulphate (mgt) 12.6 14.7 10.9 11.2
Temperature (DegC) 11.7 12.2 11.7 10.9 Temperature (DegC) 13.2 13.1 12.3 12.1
Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01 Ammonia-N (mgh) <0.01 <0.01 <0.01 0.01

*March 2024 Sulphate result confirmed by the Lab. Considered erroneous.
*March 2024 Nitrate-N result of 0.51mgkonsidered erroneous. Total Nitrogen

value with conversion factor based on Nitrate/Total N values for remainder of

2023-24 used instead.




BX23/0423 |19/09/2023| 13/12/2023| 12/03/2024| 12/06/2024 BX23/0424 | 20/09/2023| 13/12/2023| 12/03/2024| 26/06/2024
Groundwater Level 23.100 27.570 31.555 31000 [|CroundwaterLevel 30.350 35.020 42.120 44.370
(mbgl) (mbgl)

Alkalinity (mg 1) 32 34 35 30 Alkalinity (mg L) 64 54 59 57
Bromide(mg 1) 0.08 0.07 0.08 0.08 Bromide(mg 1) 0.07 0.07 0.09 0.08
Chloride (mg) 20.60 18.60 18.40 18.00 ||Chloride (mgt) 23.10 22.50 23.60 21.60
Dissolved Oxygen Dissolved Oxygen

100.2 : 4. . 7 . 76. 4
(% Sat) 00 90.3 84.6 96.9 (% Sat) 68 66.6 6.8 80
Dissolved Reactive Dissolved Reactive

) 0.006 0.009 0.005 0.006 ) <0.005 0.008 0.005 0.005

Phosphorus (mg1) Phosphorus (mg)
Electrical Conductivity 30.6 310 317 305 Electrical Conductivity 352 330 21 331
(mS/m) (mS/m)
E. coli (MPN/100ml) <1 <1 <1 370 E. coli (MPN/100ml) <1 <1 <1 2
Nitrate-N (mg L) 15.40 15.90 16.50 15.90  ||Nitrate-N (mg L) 11.90 12.20 12.20 10.70
Total Nitrogen (mgt) 15.70 16.40 16.60 16.50  ||Total Nitrogen (mg'h 12.00 12.50 12.10 10.90
pH 7.1 6.9 6.6 7.1 pH 6.8 7.0 7.0 6.5
Sulphate (mg't) 17.7 18.7 22.8 19.1 Sulphate (mg't) 21.0 18.7 14.5 12.3
Temperature (DegC) 13.3 12.4 13.4 11.5 Temperature (DegC) 15.2 12.1 12.6 11.9
Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01 Ammonia-N (mgt) <0.01 <0.01 <0.01 <0.01
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6.6.Lowland Groundwater LevieesultfECarDatg

L36/2369| Trigger | 20-Jul-2323-Aug-2320-Sep-23 18-Oct-23 22-Nov-23 21-Dec-23 25-Jan-2421-Feb-24 21-Mar-24 24-Apr-24 21-May-24 20-Jun-24
SWL (mAS|) >46.64 45.99 47.14 46.81 46.44 45.94 45.42 44.41 43.53 43.01 43.13 43.45 43.74
L36/0182| Trigger | 20-Jul-2324-Aug-2321-Sep-23 - - 20-Dec-23 - 22-Feb-24 - 26-Apr-24 23-May-24 20-Jun-24
SWL (mAS|) >82.26 81.68 81.91 81.41 - - 81.36 - 80.86 - 80.79 80.72 80.6
L36/0202| Trigger | 20-Jul-2323-Aug-2320-Sep-23 18-Oct-23 22-Nov-23 21-Dec-23 25-Jan-2421-Feb-24 21-Mar-24 24-Apr-24 23-May-24 20-Jun-24
SWL (mASL) >72.88 72.45 72.86 72.58 72.49 72.42 72.39 72.25 72.23 72.12 71.83 71.54 71.34
L37/0451| Trigger | 18-Jul-2323-Aug-2320-Sep-23 17-Oct-23 21-Nov-23 20-Dec-23 25-Jan-2420-Feb-24 21-Mar-24 23-Apr-24 20-May-24 19-Jun-24
SWL (mASL) >23.5 20.11 21.65 20.93 20.75 20.56 20.09 19.58 19.63 19.66 19.73 19.62 19.67
M36/0250( Trigger | 20-Jul-2323-Aug-2320-Sep-23 18-Oct-23 22-Nov-23 21-Dec-23 25-Jan-2421-Feb-24 21-Mar-24 - - 20-Jun-24
SWL (mAS|) >16.09 15.33 16 16.1 16.07 15.8 15.47 14.96 14.61 14.35 - - 14.29
M36/0183( Trigger | 20-Jul-2323-Aug-2320-Sep-23 18-Oct-23 22-Nov-23 21-Dec-23 25-Jan-2421-Feb-24 21-Mar-24 24-Apr-24 23-May-24 20-Jun-24
SWL (mASL) >23.82 22.55 23.89 23.86 23.51 23.02 22.52 21.98 21.64 21.19 21.21 21.24 21.24
M36/0419( Trigger | 20-Jul-2323-Aug-2320-Sep-23 18-Oct-23 22-Nov-23 21-Dec-23 25-Jan-2421-Feb-24 21-Mar-24 24-Apr-24 23-May-24 20-Jun-24
SWL (mASL) >33.5 33.16 33.32 33.05 32.99 32.83 32.52 32.36 32.32 32.35 32.46 32.59 32.62
M36/0424| Trigger | 18-Jul-2322-Aug-2319-Sep-2318-0ct-2321-Nov-23 20-Dec-23 - 20-Feb-24 20-Mar-24 23-Apr-24 20-May-24 19-Jun-24
SWL (mAS|) >21.02 20.84 20.76 20.63 20.62 20.44 20.32 - 19.29 19.08 19.25 19.65 20.22
M36/0599( Trigger | 20-Jul-2323-Aug-2320-Sep-23 18-0ct-23 22-Nov-23 21-Dec-23 25-Jan-24 - - 24-Apr-24 20-May-24 20-Jun-24
SWL (mAS|) >13.63 1341 13.43 13.36 13.43 13.24 13.12 13.03 - - 12.69 12.77 12.95
M36/0693( Trigger | 18-Jul-2323-Aug-2320-Sep-23 17-Oct-23 21-Nov-23 20-Dec-23 25-Jan-2420-Feb-24 21-Mar-24 23-Apr-24 20-May-24 19-Jun-24
SWL (mAS|) >21.53 19.25 20.22 20.26 20.09 19.74 19.25 18.5 18.17 17.98 18.09 18.3 18.43
M36/7880| Trigger | 20-Jul-2323-Aug-2320-Sep-23 18-Oct-23 22-Nov-23 21-Dec-23 25-Jan-2421-Feb-24 21-Mar-24 24-Apr-24 23-May-24 20-Jun-24
SWL (mAS|) >35.14 35.15 35.16 35.1 35.16 35.08 34.95 34.74 34.61 34.53 34.57 34.6 34.6
M37/0010| Trigger | 18-Jul-2323-Aug-2319-Sep-23 17-Oct-23 21-Nov-23 20-Dec-23 23-Jan-2420-Feb-24 21-Mar-24 23-Apr-24 20-May-24 19-Jun-24
SWL (mASL) >6.21 5.89 6.04 5.97 6.02 5.79 5.68 5.51 5.52 5.51 5.61 5.67 5.69
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Groundwater Level Trigger Bore L36/2369

Groundwater Level Trigger Bore L36/0182
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Groundwater Level Trigger Bore M36/0250

Groundwater Level Trigger Bore M36/0183
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Groundwater Level Trigger Bore M36/0599

Groundwater Level Trigger Bore M36/0693
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