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Request for information 2023-117

| refer to your request for information dated 10 May, which was received by Greater Wellington
Regional Council (Greater Wellington) on 10 May. You have requested the following:

“I request that all information, including (but not limited to) letters, emails, texts, transcripts of
telephone calls, internal memos, minutes of internal GWRC meetings, notes of meetings with Clir
Gaylor and any other interested party, reports issued to Cllr Gaylor in respect of this matter, consent
and/or approval from GWRC to Clir Gaylor to issue the statements as published in the Kapiti News
edition of 10t May 2023. | also request that disclosure be made by GWRC as to any previous
complaints or actions against CllrGaylor.in respect of information published with or without authority
from GWRC in her privately owned publications or businesses.”

Greater Wellington’s response follows:

On 8 June 2023, we advised you that we considered it necessary to extend the timeframe in
responding to your request to 29 June 2023.

We understand your request to specify a scope of information in the following categories:

1) “all information” [as noted in your request] “issued to ClIr Gaylor in respect of this matter”,
where “this matter” means both, “work undertaken by GWRC at 193 Hautere Cross Road,
Otaki” and, “statements as published in the Kapiti News edition of 10t" May 2023”.

2) Any consent and/or approval from “GWRC to ClIr Gaylor”, meaning consent or approval from
any other Councillors with authority including the Chair or Deputy Chair, or the Councillors
as a group, authorising Councillor Gaylor to issue the statements noted in published in the
Kapiti News edition of 10" May 2023, and
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3) Anyinformation relating to complaints or actions against Cllr Gaylor in respect of information
published with or without authority from GWRC in her privately owned publications or
businesses.

Greater Wellington’s response to each of the three categories of information requested follows.

1) “all information” [as noted in your request] “issued to ClIr Gaylor in respect of this matter”,
where “this matter” means both, “work undertaken by GWRC at 193 Hautere Cross Road,
Otaki” and, “statements as published in the Kapiti News edition of 10t May 2023”.

Greater Wellington staff provided a briefing document to Councillor Gaylor (Attachment 1) on 4 May
2023 about the works that had occurred at 193 Hautere Cross Road. The briefing outlined Greater
Wellington’s involvement in those works, and complaints from the community.

In addition to the briefing document, we have located other miscellaneous documents relating to
communications made between staff and Councillor Gaylor, and have included these in Attachments
4,5 and 6.

Also included are relevant validating documents that confirm the accuracy of the briefing
information provided by staff to Councillor Gaylor. The information in Attachments 2, 3 and 7 were
not provided directly to Councillor Gaylor, however they informed Attachment 1.

List of Attachments:
Attachment 1 and 1A: Staff briefing paper provided from staff to Councillor Gaylor on 4 May 2023.

Attachment 2: State of the Environment - GW 2021/22 River water quality & ecology monitoring
report. Refer to pages 69-72 and site code RSO7 for water quality information about sediment
concentrations in the Mangaone Stream. Water quality monitoring data is also available for viewing
at https://graphs.gw.govt.nz/

Attachment 3 and 3A-D: Flood Engineer assessment (dated 28 April 2023)
Attachment 4: Email correspondence with Councillor Gaylor (dated 26 April 2023)

Attachments 5-6: Text messages between Greater Wellington staff and Councillor Gaylor (dated 18
April 2023)

Attachment 7: Email to landowner outlining works to be carried out at 193 Hautere Cross Road
(dated 17 January 2023)

Page 2 of 4



We are withholding information in the above attachments under section 7(2)(a) of the Local
Government Official Information and Meetings Act 1987 in order to protect the privacy of natural
persons, including that of deceased natural persons. These are marked accordingly on the enclosed
attachments.

We have considered whether the public interest in the requested information outweighs Greater
Wellington’s need to withhold certain aspects of the requested information. As a result, we do not
consider that the public interest outweighs Greater Wellington’s reasons for withholding part of the
documents under the ground identified above.

2) Any consent and/or approval from “GWRC to ClIr Gaylor”, meaning consent or approval from
any other Councillors with authority including the Chair.or Deputy Chair, or the Councillors as
a group, authorising Councillor Gaylor to issue the statements published in the Kapiti News
edition of 10" May 2023, and

3) Any information relating to complaints or actions against Cllr Gaylor in respect of information
published with or without authority from GWRC in her privately owned publications or
businesses.

Greater Wellington does not have any documented information in relation to consents, approvals,
authorisation etc. with respect to Councillor Gaylor issuing the statements published in the Kapiti
News edition of 10 May 2023.

Greater Wellington does not have any information relating to complaints or actions against
Councillor Gaylor in respect of information published with or without authority in her privately
owned publications or businesses.

Therefore, we are refusing parts 2 and 3 of your request under section 17(g) of the Act on the basis
that the information requested is not held by Greater Wellington and we have no grounds for
believing that the information is held by another local authority or a department or Minister of the
Crown or organisation.

Please note that Councillor Gaylor’s Kapiti News column has been a regular feature for over six years
and is well-known to other Councillors and staff.

Please note, Councillor Gaylor has not disclosed any interest in Kapiti News. Elected Members
personal interest returns can be found on our website: (Greater Wellington Regional Council —
Elected members' register of interests (gw.govt.nz).
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If you have any concerns with the decisions referred to in this letter, you have the right to request
an investigation and review by the Ombudsman under section 27(3) of the Local Government Official
Information and Meetings Act 1987.

Please note that it is our policy to proactively release our responses to official information requests
where possible. Our response to your request will be published shortly on Greater Wellington’s
website with your personal information removed.

Naku iti noa, na

Lian Butcher
Kaiwhakahaere Matua, Ropa Taiao | Group Manager, Environment
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Jude Chittock

From: David Boone

Sent: Thursday, 4 May 2023 6:40 pm

To: Penny Gaylor; Penny Gaylor

Subject: FW: SUPPORT NEEDED: Video from neighbour - Mangaone Steam - final stage to
lock down KMs

Attachments: Mangaone Stream - key messages and back pocket materials.docx

Hi Penny,

Comms attached. Matt O’s team will get these onto media channels tomorrow, FB | presume.

I'll coordinate meeting with concerned neighbour(s) and let you know. Would you like to provide a few meeting
options when you’re available, or shall | book it in? Likely late next week, or week after.

Dave

David Boone

Kaiwhakahaere Matua, Manager, Land Management
Greater Wellington Te Pane Matua Taiao

M: 0274 583 947

34 Chapel Street

P O Box 41, Masterton 5840

Follow us online: Facebook | Twitter | gw.govt.nz

From: Wayne O'Donnell <Wayne.O'Donnell@gw.govt.nz>

Sent: Thursday, 4 May 2023 4:57 pm

To: LeeAnn James <LeeAnn.James@gw.govt.nz>; Matthew O'Driscoll <Matthew.ODriscoll@gw.govt.nz>

Cc: David Boone <David.Boone@gw.govt.nz>; Shaun Andrewartha <Shaun.Andrewartha@gw.govt.nz>; Amanda
Vickerman <Amanda.Vickerman@gw.govt.nz>; Alistair Cross <Alistair.Cross@gw.govt.nz>

Subject: FW: SUPPORT NEEDED: Video from neighbour - Mangaone Steam - final stage to lock down KMs

Ahiahi pai,

This has now been checked numerous times. I've made some slight amendments to improve readability. Good to go
from my perspective.
David will forward to Penny tonight and liaise with Shaun re setting up meeting.

Nga mihi

Wayne O’Donnell

General Manager, Catchment Management Group
Greater Wellington Te Pane Matua Taiao

M: 027 449 9989

Follow us online: Facebook | Twitter | gw.govt.nz







Mangaone Stream: Responding to community complaints about riparian
restoration

Last updated: 4 May 2023
Responding to community complaints

e Mangaone Stream is a priority for restoration, due to its poor water quality and high
sediment levels.

e Alandowner whose vertical riverbanks were collapsing into the stream, causing
sedimentation, got in touch with us to understand options for restoring their riverbank in
early 2023.

e You can’t place plants on a vertical riverbank. So, this work involved grading the riverbank
and compacting the soil so new native plants will thrive in this location.

e When the community expressed concerns that this work would increase flood risk in the
area, we sent one of our Flood Protection experts to the area to investigate.

Inspection findings
e Anon-the-ground inspection and analysis of topographical maps of the area, found that

properties next to the one restored are unlikely to experience any significant increase in
flooding.

e The stream already overflowed onto the property where riverbank was restored.

e There should not be any significant change in the flood effects on other properties.
e Overflow water on the restored property is diverted by a separate stream that flows further
along the property — it doesn’t impact other properties.

e There are no homes or other buildings in this area where the river overflowed before this
work was done.

e Looking longer term: planting this stream bank will raise the bank level over time, since the
plants will collect sediment whenever water levels rise. In time, this will help to reduce
impacts on this property when water levels rise.

Responding to specific public assertions that “a stopbank has been destroyed”

e There is no council-built* stopbank along the Mangaone Stream.

e There are piles of soil along some stretches of this stream — but this pile isn’t continuous and
the work completed hasn’t changed where flood flows will go. This was done by individual
landowners who piled up soil next to the stream in the past.

e Building up stream banks can increase flood risk in some instances, as it limits the volume of
water that the stream can carry.

* This means Greater Wellington or KCDC.
More on riparian restoration
e We provide advice to community members interested in restoring riverside areas.

e Restoring riverbanks through planting has many benefits:



- It helps improve water quality as plants along the banks collect and filter sediment
and nutrients.

- It creates a better habitat for diverse river and riverside plant and animal life.

- Grading the bank to enable planting usually increases the volume of water that the
waterway can carry — so there is more space to accommodate water when river
levels rise.

We encourage anyone who lives along a river or stream and is interested in planting to
restore their riverbank to get in touch with us. Find out more here: gw.govt.nz/restoring-
waterways

Supporting: General flood hazard messaging

Flooding impacts more people, more often than any other natural hazard in Wellington
Region.

Flooding is likely to become more common in the future, as climate change brings more
severe weather and causes sea levels to rise.

Additional back pocket information

The Mangone Stream is a relatively narrow, deep stream in Te Horo, Kapiti Coast.
The properties along this stream are primarily small (less than ten hectare) lifestyle blocks.

The land in this area slopes gently toward other properties in some instances. So, it’s natural
that people may worry that this restoration could cause issues for them. But GW expert
analysis identified that it’s unlikely this work has increased flood risk for neighbours.

The analysis was based on a site visit and analysis of topographical maps available. It is not
based on costly and time-consuming hydrological modelling as this is not available for this
area.

A community member sent through a video of Mangaone Stream, suggesting it depicted
flooding. However, upon closely watching this video, we can’t see any water leaving the
stream channel - no flooding is visible. A member of the GW team will contact this
neighbour before we communicate more generally to reduce the risk of this person feeling
unheard.

What we funded: We're funding 50% of the cost to instal native plants. We would provide
this support for anyone in apriority catchment (an area where low water quality has made it
a focus for us). The landowner has paid the rest of the cost for this site work and remaining
cost of the plants.

A digger was needed to grade the stream bank so that it could be planted. But the impacts
on the stream while this work was carried out this work would have been minor.

Find out more about planting riparian areas: dairynz.co.nz/media/1569773/riparian-mgmt-
wellington.pdf




Appendix 1: What the community has said
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GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Disclaimer

This report has been prepared by Environmental Science staff of Greater Wellington (GW) and as
such does not constitute Council policy.

In preparing this report, the authors have used the best currently available data and have
exercised all reasonable skill and care in presenting and interpreting these data. Nevertheless, GW
does not accept any liability, whether direct, indirect, or consequential, arising out of the provision
of the data and associated information within this report. Furthermore, as GW endeavours to
continuously improve data quality, amendments to data included in, or used in the preparationof,
this report may occur without notice at any time.

GW requests that if excerpts or inferences are drawn from this report for further use, due care
should be taken to ensure the appropriate context is preserved and is accurately reflected and
referenced in subsequent written or verbal communications. Anyuse of the data and information
enclosed in this report, for example, by inclusion in a subsequent report or media release, should
be accompanied by an acknowledgement of the source.

For the latest available results go to the GW environmental data hub.
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GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Overview

Greater Wellington’s river water quality and ecology monitoring programme provides information
on the stream condition across the Wellington Region. Water quality and ecosystem health are
currently monitored at 39 hard bottomed and 7 soft bottomed river and stream sites within each
main river catchment (Whaitua). These sites were chosen to represent the major land uses and
human activities and the natural diversity of rivers and streams in the wider Wellington Region.
This report contains monitoring results from 2017/18 to 2021/22.

Monitoring network

4 A .
2 @ Monitoring site
= \ain rivers
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)

Figure 1: Locations of RWQE monitoring sites.
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GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Water quality monitoring

River and stream water quality is assessed at monthly intervals by measuring a range of
physicochemical and microbiological variables:

e Nutrients: Nitrogen & Nutrients: Phosphorus

Metals: Copper & Zinc

Microbiology: E. coli
Sediment: Water Clarity, Suspended & Deposited Sediment

Other Variables: Dissolved Oxygen, pH & Conductivity

Ecological monitoring

Ecological variables assessed as part of the programme include:

¢ Macroinvertebrates, Periphyton, Cyanobacteria & Habitat

Methods

Physicochemical and Microbiological Water Quality
Sampling

Where practical, individual rivers water quality and ecology (RWQE) monitoring sites are sampled
at the same time of the month (and usually at the same time of the day) and all sites on a river or
stream are sampled on the sameday. Field meters are calibrated on the morning of the day of
sampling and on the return. Water samples are collected in mid stream (where possible), typically
in run type habitat from arepresentative reach of stream. Samples requiring laboratory analysis
are placed in chilly bins with ice.and couriered overnight to RJ Hill Laboratories in Hamilton. Water
samples for heavy metal and dissolved nutrient analysis were all laboratory filtered.

Nutrients: Nitrogen & Phosphorus

Ammoniacal and nitrate nitrogen are toxicants in freshwater that can cause lethal or sub lethal
effects for aquatic species. In many cases, nitrate concentrations need to be managed at
considerably lower than toxic levels to avoid excessive periphyton and macroalgae growth.

Dissolved reactive phosphorus (DRP), when substantially elevated above natural reference
conditions, can negatively impact ecological communities. In combination with other conditions
favouring eutrophication, DRP enrichment drives excessive primary production and significant
changes in macroinvertebrate and fish communities, as taxa sensitive to hypoxia are lost.
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GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Benchmarking

Results for pH adjusted ammoniacal nitrogen, nitrate nitrogen, and dissolved reactive phosphorus
are rated against the Ministry for the Environment (MfE) National Objectives Framework (NOF)
guidelines. See the National Policy Statement for Freshwater Management (NPS FM) document for

more information.

Model Estimates

The predicted water quality values were generated using Random Forest (RF) models. The RF
empirical modelling method predicts the values of response variables using a suite of predictor
variables and a dataset of observations (the ‘training data’). RF models are an advanced form of
regression tree models.

The observational data used in the RF models consisted of site median values from monthly and
quarterly measurements for the period 2009 2013. These data came from 354 586 monitoring sites
(depending on the variable). The sites are reasonably well distributed across the North and South
Islands, with some gaps in inaccessible areas.

The RF models performed well in predicting median water quality state, based on the amount of
variation in the observational data explained, the congruence between observed and predicted

values, low model bias (tendency to over or underestimate), and low prediction uncertainty. See
section 4 of the Larned, S, Snelder, T, & Unwin, M(2017) for more details on the model results and

performance.

Metals: Copper & Zinc

Metals can have toxicant effects onaquatic life in both a dissolved state and when attached to
sediment particles. Zinc and copper have been adopted throughout the Te Awarua o Porirua
Whaitua Implementation Plan (WIP) as proxies for the suite of other urban contaminants (e.g.,

polycyclic aromatic hydrocarbons, other toxic metals (such as cadmium and chromium),
detergents/surfactants and other chemicals). Copper is approximately 5 to 10 times more toxic to
aquatic life than zinc but occurs in lower concentrations.

Benchmarking

In the absence of NPS FM/NOF attribute tables for zinc or copper, an interpretation table was
developed for zinc and copper that follows the same rationale as the toxicity attributes in the NPS
FM, that is, it includes two sets of state band thresholds for chronic and acute exposure (see
Appendix 1 of the WIP). The chronic exposure thresholds adopt the figures for 99%, 95% and 80%
species protection given in the ANZECC (2000) guidelines.

The application of the framework is limited by not having a second set of toxicity data that enabled
the acute thresholds to be derived for the NOF toxicity attributes. Instead, this table has adopted
lower species protection thresholds for the A and B attribute states (i.e., 95% and 90% for A and B
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GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

states respectively), while the bottom of the C attribute state is defined from United States
Environmental Protection Agency (USEPA) acute toxicity thresholds (USEPA 1996, USEPA 2007).
Because these thresholds are uncertain proxies for acute toxicity thresholds, it is suggested to set

objectives for 95t percentile concentrations rather than the more stringent maximum.

Microbiology: E. coli

Escherichia coli (E. coli) is a type of bacteria commonly found in the intestines of warm blooded
animals, including people. E. coli in river waters is one of five indicators that provide an overview of
New Zealand’s river water quality and how it is changing over time.

E. coliin fresh water can indicate the presence of pathogens (disease causing organisms) from
animal or human faeces. The pathogens can cause illness for anyone who ingests them.
Campylobacter is one of the most common pathogens associated with animaland human faeces,
but it is difficult to measure. We use E. coli concentrations measured-as colony forming units (cfu)
to infer Campylobacter infection risk in waterways.

Benchmarking

E. coli results are rated against the Ministry for the Environment (MfE) National Objectives
Framework (NOF) guidelines designed to help guide decisions related to the protection of human
health. See the National Policy Statement for Freshwater Management (NPS FM) document for

more information.

Model Estimates

The predicted water quality values foreach of the four statistical metrics (median, 957 percentile,
% >260 cfu/100ml, and % >540 cfu/100ml) were generated using Random Forest (RF) models. The
RF empirical modelling method predicts the values of response variables using a suite of predictor
variables and a dataset of observations (the ‘training data’). RF models are an advanced form of
regression tree models.

The observational data used in the RF models consisted of State of the Environment (SoE) data
from monthly and quarterly samples collected throughout New Zealand from 1990 at some sites
until the end of 2013.

The RF models for median, 95" percentile and % >260 cfu/100ml had generally good performance
and the model for % >540 cfu/100ml had satisfactory performance. All four models had very low
bias. See section 4.2 of Snelder, T., Wood, S., Atalah, J. (2016) for more details on the model results
and performance.

Modelled grades were subsequently adjusted where the predicted estimates did not accurately
represent monitoring sites. These adjustments were based on:

e expert opinion from freshwater scientists.
 fact checking with regional councils.
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GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

¢ actual data at a monitoring site.

See page 56 and Appendix A of MfE (2018) for further information on subsequent development.

Sediment: Suspended & Deposited, Water Clarity

Sediment discharged into rivers, streams and harbours can negatively impact a range of values,
including ecosystem health and the way people use water for recreational, cultural, and spiritual
purposes. Sediment affects ecosystem function in rivers and streams by:

e reducing light penetrating the water, affecting the ability of plants to grow

e impacting the health of fish by abrading skin and gills and making predators and prey.difficult
to see

« filling the interstitial spaces (spaces between rocks and pebbles, etc.) in stream beds, making
these spaces less suitable for macroinvertebrate communities to survive and thrive.

In estuaries and harbours, sediment:

¢ alters and degrades habitat and the composition of ecological communities by smothering
invertebrates, shellfish, and seagrass

e changes the depth of water and flow patterns.

¢ reduces clarity.

e changes the feel of substrate underfoot.

Benchmarking

Results for deposited fine sediment and water clarity are rated against the Ministry for the
Environment (MfE) National-Objectives Framework (NOF) guidelines. See the National Policy

Statement for FreshwaterManagement (NPS FM) document for more information.

Model Estimates

Sediment cover at each reach is estimated from a contemporary boosted regression tree (BRT)
model of Clapcott and Goodwin (2017) accessed from the MfE data service. This model estimated

sediment cover based on land cover (such as native vegetation, exotic vegetation, and pastoral
heavy) and environmental variables (such as slope, geology, and rainfall days). Testing over
observed data at 8482 sites showed fair to good model performance and effectively no bias. More
details of the data and model development can be read in sections 2 and 4 of Clapcott and
Goodwin (2017).

Water clarity estimates are obtained from an RF model developed by Larned et al. (2017) using

data from 454 sites. This model performed well though slightly underestimates at high values and
overestimates at low values.
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GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Ecology
Macroinvertebrates

Macroinvertebrates play a central role in stream ecosystems by feeding on periphyton (algae),
macrophytes, dead leaves and wood, or each other. They are extremely important for processing
terrestrial and aquatic organic matter, and in turn, are an important food source for animals
further up the food chain, such as wading birds and fish. When the insects become adults, they
leave the water and become food for animals such as birds, bats, spiders, etc.

The Macroinvertebrate Community Index (MCI) is based on the presence or absence of invertebrate
species (taxa) with different tolerances/sensitivities to organic pollution and nutrient enrichment.
For this reason it is regularly used as an indicator of river or stream ecosystem health.

Sampling

A single macroinvertebrate sample is collected at RWQE water sampling sites during summer/early
autumn. The timing of sampling is determined at random, although macroinvertebrate sampling
is, where practicable, avoided within two weeks of any flood event (flood events are defined as
flows greater than three times the median river flow).

Samples are collected with the use of a kick net (0.5 mm mesh size) following Protocol C1 of the
national macroinvertebrate sampling protocols (Stark et al. 2001) for the 39 sites with hard

substrate (in riffle habitat) and Protocol C2for the 7 sites with a soft substrate. All samples are
processed in accordance with Protocol P2 (Stark et al. 2001).

Benchmarking

Macroinvertebrate Community Index (MCI) scores are assessed against quality classes
recommended for the Greater Wellington Region and Greater Wellington Natural Resources Plan
(NRP) plan outcomes (Clapcott and Goodwin, 2014).

These thresholds have been developed based on regional data for six Freshwater Ecosystems of

New Zealand(FENZ) river classes and were defined from statistical distributions of data from a mix

of:

o observedreference sites.

e “modelled ‘reference’ conditions using reaches with land use restrictions that indicate low
disturbance.

¢ all contemporary observed sites.

¢ all modelled contemporary conditions.
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River class D
River class D
1 (Steep, hard <110

sedimentary)

2 (Mid gradient, <80
coastal and hard
sedimentary)

3 (Mid gradient, soft <80
sedimentary)

4 (Lowland, large, <90
draining ranges)

5 (Lowland, large, <80
draining plains and
eastern Wairarapa)

6 (Lowland, small) <80

Table 1: MCl class and NRP odtcomes for the latest three year median MCl score.

Quantitative MCI (QMCI) and Average Score Per Metric (ASPM) results are also benchmarked

C

o

110 120

80 105

80 105

90 110

80 100

80100

MCl score quality class

MCl score quality class

120 130

105 130

105 130

110 130

100120

100 120
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A

A

2130

2130

2130

2130

2120

2120

NRP outcomes
Allrivers  Significantrivers
NRP outcomes
Allrivers  Significantrivers
=120 =130
=105 =130
2105 =130
=110 =130
=100 =120
=100 =120

against Ministry for the Environment (MfE) National Objectives Framework (NOF) guidelines. See

the National Policy Statement for Freshwater Management (NPS FM) document for more

information.

Model Estimates

This regional specific model estimated MCl score based on land cover and environmental variables

such as slope, geology, climate. Model performance diagnostics indicated a very good predictive

model; with 95™ percent confidence intervals of < 29 MCI units, and effectively no bias (< 0.1 MCI

unit). More details of the data and model development can be read in section 2.1.1 of Clapcott J,

Goodwin E (2014).

Methods
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Periphyton & Cyanobacteria

Periphyton is algae/slime that attaches to hard surfaces such as rocks and tree roots in freshwater
environments. It is an important food source for invertebrates and some fish, and can absorb
contaminants from water (e.g., nitrate, ammonia, phosphorus, and metals). However, too much of
it can limit the food sources and/or habitat of macroinvertebrates (e.g., insects, snails, and worms),
affect the ability of fish to find food, and cause harmful water quality effects such as daily
fluctuations in dissolved oxygen and pH (acidity). Periphyton blooms can also be visually
unappealing and can make access to streams difficult (slippery).

Cyanobacteria (commonly known as blue green algae) are photosynthetic prokaryotic organisms
that are integral parts of many terrestrial and aquatic ecosystems. In aquatic environments, under
favourable conditions, cyanobacterial cells can multiply and form planktonic (suspended in the
water column) blooms or dense benthic (attached to the substrate) mats. Anincreasing number of
cyanobacterial species are known to include toxin producing strains. These natural toxins, known
as cyanotoxins, are a threat to humans and animals when consumed in drinking water or by
contact during recreational activities. The mechanisms of toxicity for cyanotoxins are very diverse,
ranging from acute unspecified intoxication symptoms (e.g., rapid onset of nausea and diarrhoea),
to gastroenteritis and other specific effects, such as hepatotoxicity (liver damage) and possibly
carcinogenesis (MfE & MoH 2009).

Sampling

Formal periphyton & cyanobacteria assessments are limited to the 39 RWQE sites with hard
substrates.

Monthly Assessment of Visible Streambed Cover

Periphyton cover is determined by estimating the percentage of mat (>1 mm thick), cyanobacterial
mat (>1 mm thick) and filamentous (>2 cm long) periphyton present on the stream or riverbed.
Note that cover of mat and cyanobacterial mat periphyton are mutually exclusive (ie,
cyanobacterial mat cover >1 mm thick will be counted as separate from mat periphyton). A total of
20 observations are taken at each site from two transects of ten observations, or, if the stream or
river is not wide enough or too swift to wade across more than half of the river’s width, four
transects of five observations. Each observation is typically made with an underwater viewer and
covers an approximate area of a 30 cm diameter circle.

Visible streambed periphyton cover assessments are carried out equally in both run and riffle type
habitats if these are present at a sampling site/reach.

Monthly Assessment of Biomass

Periphyton samples for quantitative biomass assessments (chlorophyll a) are collected on a
monthly basis. During 2021/22, chlorophyll a samples were collected from 17 of the 39 RWQE sites
with hard substrates. Sampling protocols involved collecting samples from a run habitat and
following modified versions of quantitative methods 1b (QM 1b) and 3 (QM 3) as outlined by Biggs
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and Kilroy (2000). This involves pooling periphyton samples from 10 rocks into a single composite

sample for analysis (see Greenfield (2016) for further details).

Benchmarking

Monthly observations of percent streambed periphyton cover (filamentous and mat forming
periphyton) are compared against the periphyton composite cover guidelines (Matheson et

al. 2012). The threshold for nuisance mat cover is twice that for filamentous periphyton cover, so
the periphyton weighted composite cover (WCC) can be defined as filamentous periphyton.cover
(mat periphyton cover / 2) with a nuisance guideline of = 30%.

Results for periphyton biomass are rated against the Ministry for the Environment (MfE) National
Objectives Framework (NOF) guidelines. See the National Policy Statement for Freshwater

Management (NPS FM) document for more information.

Model Estimates

Periphyton biomass state has been estimated for each river reach by comparing modelled median
total nitrogen (TN) and dissolved reactive phosphorus (DRP) concentrations from Larned et
al. (2017) to DRP thresholds in Snelder et al. (2019) and revised TN thresholds in MfE (2019).

These nutrient thresholds relate to each NOF state where increasing levels of estimated TN and
DRP (see nutrients model estimates above where TN is modelled using the same approach)

correspond to higher risk of increased periphyton biomass. In the case that TN and DRP thresholds
estimated different periphyton states for the sameriver reach the higher risk state has been used.

Habitat Quality

Habitat assessments are undertaken annually at RWQE sites during summer/early autumn when
invertebrates samples are collected following the updated methods outlined in Clapcott (2015).

This assessment provides an indication of the condition of the physical habitat and its ability to
support stream biota;and incorporates the following variables: deposited sediment cover,
invertebrate habitatabundance and diversity, fish habitat abundance and diversity, hydraulic
heterogeneity, bank erosion and vegetation, and riparian width and shade. Each category is scored
between 1 (‘poor’) and 10 (‘excellent’). Summation of individual scores provides an overall total
habitat quality score for each site (lowest and highest possible scores are 10 and 100, respectively).

This methodology was developed with a focus on wadeable hard bottomed streams (Clapcott,
2015) and hence its applicability to other stream/river types has not been explored.
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Note on COVID-19

Two to three field samples were missed for several of water quality variables due to lockdown

periods.

Trend estimation

All trends displayed on maps and in tables use the same methodology as on the LAWA website.
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Water quality results

Each section presents maps of monitoring results with assigned states and estimated trends where
applicable. Full tabulated data for each variable are available in the Appendix 2 Data tables
section.

Nutrients
Total nitrogen
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Figure 2: Total nitrogen (g/m?3) results for the period 2019/20 to 2021/22
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Figure 3: Total nitrogen 5 yr trends
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Figure 4: Total nitrogen flow adjusted 5 yr trends
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Figure 6: Total nitrogen flow adjusted 10 yr trends
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Figure 7: Total nitrogen 15 yr trends
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Figure 8: Total nitrogen flow adjusted 15 yr trends
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Total Kjeldahl nitrogen
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Figure 9: Total Kjeldahl nitrogen (g/m?) results for the period 2019/20 to 2021/22
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Figure 10: Dissolved inorganic nitrogen (g/m?3) results for the period 2017/18 to 2021/22
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Ammoniacal nitrogen (pH adjusted)
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Figure 11: Ammoniacal nitrogen (pH adjusted g/m3) NOF states for the period 2019/20 to 2021/22.
See the methods nutrients benchmarking section for details.

&
= Aparaur . : .
)9 v ®
I
@ .
o . >
JD~,U§ L:pl—ge HUTT e
=) &
~ mwﬁk..rr %
@ =
f W‘"& NGTON @ Trend classification
] 4 Very likely improving
~ 27 Likely improving
=p Indeterminate
° Likely degrading
% Very likely degrading
@® Notassessed

Figure 12: Ammoniacal nitrogen 5 yr trends
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Figure 13: Ammoniacal nitrogen 10 yr trends

‘“
5
" ' ¥ ) A

R
1. B S

LOW I T T %
" y ® @
Viip 'NCTON (] Trend classification
4 Very likely improving
* & Likely improving
=p Indeterminate
Likely degrading
% Very likely degrading
@ Notassessed

Figure 14: Ammoniacal nitrogen 15 yr trends
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Nitrite nitrogen
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Figure 15: Nitrite nitrogen (g/m?3) results for the period 2019/20 to 2021/22
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Figure 16: Nitrate nitrogen (g/m?3) NOF states for the period 2019/20 to 2021/22. See the methods
nutrients benchmarking section for details.
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Figure 17: Nitrite nitrate nitrogen (g/m?®) results for the period 2019/20 to 2021/22
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Total phosphorus
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Figure 18: Total phosphorus (g/m?3) results for the period 2019/20 to 2021/22
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Figure 19: Total phosphorus 5 yr trends
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Figure 20: Total phosphorus flow adjusted 5yr trends
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Figure 21: Total phosphorus 10 yr trends
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Figure 22: Total phosphorus flow adjusted 10 yr trends
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Figure 23: Total phosphorus 15 yr trends
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Figure 24: Total phosphorus flow adjusted 15yr trends
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Dissolved reactive phosphorus
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Figure 25: Dissolved reactive phosphorus (g/m3) NOF states for the period 2017/18 to 2021/22. See
the methods nutrients benchmarking section for details.
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Figure 26: Dissolved reactive phosphorus 5 yr trends
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Figure 27: Dissolved reactive phosphorus flow adjusted 5.yr trends
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Figure 28: Dissolved reactive phosphorus 10 yr trends
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Figure 29: Dissolved reactive phosphorus flow adjusted 10 yr trends
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Figure 30: Dissolved reactive phosphorus 15 yr trends
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Figure 31: Dissolved reactive phosphorus flow adjusted 15 yr trends
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Metals
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Figure 32: Dissolved copper (g/m3) GW states for the period 2019/20 to 2021/22. See the methods
metals benchmarkingsection for details.
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Figure 33: Dissolved copper (g/m3) GW states for the period 2019/20 to 2021/22. See the methods
metals benchmarking section for details.
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Microbiology
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Figure 34: E. coli (cfu/100ml) MfE swimability gradesfor the period 2017/18 to 2021/22. See the
methods E. coli benchmarking section for details.
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Figure 35: E. coli 5 yr trends
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Figure 36: E. coli flow adjusted 5 yrtrends
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Figure 37: E. coli 10 yr trends
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Figure 38: E. coli flow adjusted 10 yrtrends
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Figure 39: E. coli 15 yr trends
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Figure 40: E. coli flow adjusted 15 yrtrends
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Figure 41: Water clarity (m) NOF states for the period 2017/18 to 2021/22. See the methods
sediment benchmarking section for details.
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Figure 42: Water clarity 5 yr trends
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Figure 43: Water clarity flow adjusted 5 yrtrends
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Figure 44: Water clarity 10 yr trends
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Figure 45: Water clarity flow adjusted 10 yrtrends
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Figure 46: Water clarity 15 yr trends

Water qua ty resu ts Page 38 of 87



GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

IDDE “ Featherston
DDFPU#?PI:A FUTT ;

LOVWESSALITT

® N
Trend classification |
4 Very likely improving [
& Likely improving

=p Indeterminate

¥

N

WELLINGTON

Likely degrading
Very likely degrading
Mot assessed

Figure 47: Water clarity flow adjusted 15 yrtrends
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Figure 48: Deposited fine sediment (% cover) NOF states for the period 2017/18 to 2021/22. See the
methods sediment benchmarking section for details.
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Figure 49: Suspended sediment concentration (g/m?3)results for the period 2019/20 to 2021/22
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Figure 50: Total suspended solids (g/m?) results for the period 2019/20 to 2021/22
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Other water qualty variables
Dissolved oxygen

N
®

o
“} o’ . [l

SO SR

LY AN
0 g u o, L, e
"‘E"V;E.'.(INGTO)}" \J ) : ( X

TSN jr(f\"& \ T2
S 1 7-8

6-9

o

—~L @ 9-10

{:‘E‘Jﬁ'\' a Imﬁ
Ty 11-12

Figure 51: Dissolved oxygen (mg/L) results for the period 2019/20 to 2021/22
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Figure 52: Dissolved oxygen (% saturation) results for the period 2019/20 to 2021/22
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Figure 53: pH results for the period 2019/20 to 2021/22
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Figure 54: Electrical conductivity (uS/cm) results for the period 2019/20 to 2021/22
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Ecology results

Each section presents maps of monitoring results with assigned states and estimated trends where
applicable. Full tabulated data for each variable are available in the Appendix 2 Data tables

section.

Macroinvertebrates
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Figure 55: MCI PNRP classes for the period 2019/20 to 2021/22. See the methods
macroinvertebrates benchmarking section for details.
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Figure 56: MCI 10 yr trends
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Figure 57: MCI 15 yr trends
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Figure 58: MCI & QMCI NOF states for the period2017/18 to 2021/22. See the methods
macroinvertebrates benchmarking section for details.
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Figure 59: ASPM NOF states for the period 2017/18 to 2021/22. See the methods
macroinvertebrates benchmarking section for details.
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Figure 60: Percentage of (EPT) taxa that are Ephemeroptera (mayfly Plecoptera (stonefly) and all
Trichoptera (caddisfly) except Hydroptilidae results for the period 2019/20 to 2021/22
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Periphyton & Cyanobacteria
Periphyton biomass
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Figure 61: Periphyton biomass NOF states for.the period 2019/20 to 2021/22. See the methods
periphyton benchmarking section for details.
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Figure 62: Periphyton weighted composite cover (WCC) results for the period 2019/20 to 2021/22.
See the methods periphyton section for details.
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Cyanobacteria cover
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Figure 63: Cyanobacteria cover (%) results for the period 2019/20 to 2021/22

Habitat quality
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Figure 64: Habitat quality results for the period 2019/20 to 2021/22. See the methods habitat
quality section for details.
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Resources
Useful Links

A User Guide for the Macroinvertebrate Community Index

Protocols for sampling macroinvertebrates in wadeable streams

Australian and New Zealand Guidelines for Fresh and Marine Water Quality

Greater Wellington Natural Resources Plan

Sediment Assessment Methods Protocols and guidelines for assessing the effects of deposited

fine sediment on in stream values

National Policy Statement for Freshwater Management

River Environment Classifications

Te Awarua o Porirua Whaitua Implementation Plan (WIP)

Freshwater Ecosystems of New Zealand (FENZ)

Ministry for the Environment Data Service
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Appendix 1 - Monitoring details

Table Al.1: Water quality sampling methods and detection limits.

Variable
Water temperature

D ssolved oxygen

V sual clar ty

Depos ted sed ment

pH
Conduct v ty
Turb d ty

Total suspended
sol ds

Suspended sed ment

concentrat on

Ammon acal
n trogen

N tr te n trogen

N trate + n tr te
n trogen

N trate n trogen

Total Kjeldahl
n trogen

Total n trogen
Total phosphorus

D ssolved react ve
phosphorus

Faecal col forms
E. coli

Total recoverable
copper

Total recoverable

Method Det. limit
F eld meter - generally YSI ProDSS 0.01°C

F eld meter - generally YSI ProDSS 0.01 mg/L
Black d sc (20 mm d sc or clar ty tube fclar ty <0.5m, 60 mm d sc for clar ty between 0.5 m and -
1.5m, 200 mm d sc for clar ty >1.5 m)

In-stream v sual est mate of proport on of hab tat covered by depos ted sed ment us ng the 0.05
SAM2 method (Clapcott et al. 2011)

Lab pH meter 0.0Lun ts
F eld meter - generally YSI ProDSS 0.1 yS/cm
Analys s us ng a Hach 2100N, Turb d ty meter. APHA 2130 B 23 dEd. 2017 0.05 NTU
F ltrat on us ng Whatman 934 AH, Advantec GC-50 or 1-2 equ valent f lters (nom nal pore's ze

1.2-1.5um), grav metr ¢ determ nat on. APHA 2540 D 23 dEd. 2017 2me/L

F ltrat on us ng Advantec GC-50 or equ valent 125mm d ameter f lters (nom nal pore s ze 1.2 -

1.5um), grav metr ¢ determ nat on. Ent re sample f ltered. No correct on for dens ty. Note: g/m® 10 mg/L
un ts are equ valent to mg/L. ASTM D3977-97 (Mod f ed)

F ltered sample. Phenol/hyperclor te color metry. D screte Analyser. (NH4-N  NH4+-N + NH3-N)

APHA 4500-NH3 F (mod f ed from manual analys s) 23 dEd. 2017 0.005 mg/L
Automated Azo dye color metry, Flow nject on analyser. APHA 4500-NO3- | (Mod f ed) 23 ¢ Ed.

2017 0.001 mg/L
Total ox d sed n trogen. Automated cadm um reduct on, Flow nject on analyser. APHA 4500-

NO3- | (Mod f ed) 23 ¢ Ed. 2017 0.001 mg/L
Calculat on: (n trate + n tr ten trogen) - n tr te n trogen 0.001 mg/L
Kjeldahl d gest on, phenol/hyperclor te color metry (D screte Analys s). APHA 4500-N Org C.

(mod f ed) 4500-NH3 F (mod fed) 23 ¢ Ed. 2017 0.1me/t
Calculat on: Total Kjeldahl n trogen + n trate n trogen + n tr te n trogen 0.11 mg/L
Total Phosphorus d gest on, ascorb c ac d color metry. D screte Analyser. APHA 4500-P E

(mod f ed from manual analys s) 23 dEd. 2017 0.004 mg/L
F ltered sample. Molybdenum blue color metry. D screte Analyser. APHA 4500-P E (mod f ed

from manualanalys s) 23 4Ed. 2017 0.001 mg/L
APHA 9222D23 ¢ Ed. 2017 1 cfu/100mL
APHA 9222G 23 ¢ Ed. 2017 1 cfu/100mL

N tr ¢/Hydrochlor c ac d extract on, 85°C, 2.75 hr, ICP-MS, trace level. APHA 3125 B 23 dEd. 2017 0.0005 mg/L

- N tr c ac d extract on, ICP-MS, trace level. APHA 3125 B 23 dEd. 2017 0.001 mg/L
D ssolved copper F ltered sample, ICP-MS, trace level. APHA 3125 B 23 4Ed. 2017 0.0005 mg/L
D ssolved z nc F ltered sample, ICP-MS, trace level. APHA 3125 B 23 dEd. 2017 0.0010 mg/L
D ssolved calc um F ltered sample, ICP-MS, trace level. APHA 3125 B 23 dEd. 2017 0.05 mg/L
D ssolved F ltered sample, ICP-MS, trace level. APHA 3125 B 23 dEd. 2017 0.02 mg/L
magnes um
F ltered sample, supercr t cal persulphate ox dat on. IR detect on, for total carbon (TC).
Total organ c carbon Ac d f cat on, purg ng for total norgan c carbon (TIC). TOC TC-TIC. APHA 5310 C (mod f ed) 0.5mg/L
23 9Ed. 2017
Total hardness Calculat on from calc um and magnes um. APHA 2340 B 23 9Ed. 2017 1.0Cr:§(/)l; a
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Table A1.2: Monitoring site information.

Whaitua Site Site code Substrate River class NZreach Lat Lng

Kap t Coast Mangapour Stream at Bennetts Rd RS02 Soft 6 9000495 -40.743 175.141
Kap t Coast Wa tohu Stream at Norfolk Crescent RS04 Soft 9000356 -40.737 175.126
Kap t Coast Otak R veratPukeh nau RS05 Hard 9002382 -40.822 175.200
Kap t Coast Otak R ver at Mouth RS06 Hard 9000731 -40.759.175.109
Kap t Coast Mangaone Stream at S ms Road Br dge RS07 Soft 9001470 -40.790 175.088
Kap t Coast Wa kanae R ver at Greenaway Rd RS10 Hard 9003856 -40.877 175.032
Te Awarua-o-Por rua Horok r Stream at Snodgrass RS13 Hard 9009035 -41.079/174.926
Te Awarua-o-Por rua Pauatahanu Stream at Elmwood Br dge RS14 Soft 9010034 -41.114174.919
Te Awarua-o-Por rua Por rua Stream at Glens de Overhead Cables RS15 Hard 9011723 -41.192 174.828
Te Awarua-o-Por rua Por rua Stream at M |k Depot RS16 Hard 9010816 -41.149 174.839
Te Whanganu -a-Tara Makara Stream at Kennels RS17 Hard 9012604 -41.236 174.713

Te Whanganu -a-Tara Karor Stream at Makara Peak Mounta n B ke Park  RS18 Hard 9014420 -41.297 174.722

Te Whanganu -a-Tara Ka wharawhara Stream at Nga o Gorge RS19 Hard 9013489 -41.258 174.779
Te Whanganu -a-Tara Hutt R ver at Te Marua Intake S te RS20 Hard 9009042 -41.080 175.144
Te Whanganu -a-Tara Hutt R ver Oppos te Manor Park Golf Club RS21 Hard 9010876 -41.154 174.986
Te Whanganu -a-Tara Hutt R ver at Boulcott RS22 Hard 9012031 -41.197 174.920
Te Whanganu -a-Tara Pakuratah R ver 50m Below Farm Creek RS23 Hard 9008887 -41.064 175.197
Te Whanganu -a-Tara Mangaroa R ver at Te Marua RS24 Hard 9009586 -41.094 175.128
Te Whanganu -a-Tara Akatarawa R ver at Hutt Confluence RS25 Hard 9009342 -41.090 175.098
Te Whanganu -a-Tara Whakat ke R ver at R verstone RS26 Hard 9010025 -41.112 175.052
Te Whanganu -a-Tara Wa nu omata R ver at Manuka Track RS28 Hard 9013597 -41.257 175.009
Te Whanganu -a-Tara Wa nu omata R ver Dnstr of Wh te Br dge RS29 Hard 9016506 -41.395 174.882
Te Whanganu -a-Tara Orongorongo R ver at Orongorongo Stat on RS30 Hard 9016841 -41.418 174.902
Ruamahanga Ruamahanga R.ver at McLays RS31 Hard 9000758 -40.750 175.583
Ruamahanga Ruamahanga R ver at Te Ore Ore RS32 Hard 9006280 -40.953 175.680
Ruamahanga Ruamahanga R ver at Gladstone Br dge RS33 Hard 9009060 -41.072 175.629
Ruamahanga Ruamahanga R ver at Puk o RS34 Hard 9013512 -41.249 175.370
Ruamahanga Taueru R ver at Gladstone RS37 Hard 9009016 -41.063 175.668
Ruamahanga Kopuaranga R ver at Stuarts RS38 Hard 9004627 -40.894 175.692
Ruamahanga Whangaehu R ver at 250m from Confluence RS39 Soft 9007085 -40.985 175.690
Ruamahanga Wa poua R ver at Colombo Rd Br dge RS40 Hard 9006301 -40.954 175.674
Ruamahanga Wa ngawa R ver at South Rd RS41 Hard 9006741 -40.974 175.624

EasternWa rarapa  Whareama R ver at Gauge RS42 Soft 9006652 -40.960 176.043

A~ O » 00 M b 00O 0D A W OO W S DB DB > R DR R P DD RN DNDNDDN DN NN DDA =GO

Ruamahanga Parkvale tr butary at Lowes Reserve RS45 Hard 9007329 -40.997 175.593
Ruamahanga Parkvale Stream at Renalls We r RS46 Hard 9009215 -41.078 175.542
Ruamahanga Wa oh ne R ver at B cknells RS48 Hard 9009625 -41.091 175.508
Ruamahanga Mangatarere R ver at State H ghway 2 RS50 Hard 9008718 -41.055 175.496
Ruamahanga Huangarua R ver at Ponatah Br dge RS51 Hard 9012636 -41.208 175.469
Eastern Wa rarapa  Awhea R ver at Tora Rd RS53 Hard 9017635 -41.496 175.512
Ruamahanga Tauheren kau R ver at Websters RS55 Hard 9011002 -41.168 175.349
Te Whanganu -a-Tara Wa whetu Stream at Wh tes L ne East RS57 Soft 9012664 -41.225 174.921
Ruamahanga Ruamahanga R ver at Wa henga Br dge RS58 Hard 9012311 -41.197 175.440
Ruamahanga Enak Stream D/S's te for R par an RS59 Hard 9007826 -41.025 175.497
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Whaitua

Eastern Wa rarapa

Kap t Coast

Ruamahanga

Site
Pahaoa R ver at H nakura
Wa kanae R ver at Mangaone Walkway

Wa oh ne R ver at Gorge Rd Carpark

Appendix 2 - Data tables

In the following tables, the confidence in trend direction is marked by:

ez very likely improving
a: likely improving
—:indeterminate

V: likely degrading

vy very likely degrading

Site code
RS60
RS61
RS62

GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Substrate Riverclass NZreach Lat Lng
Hard 5 9014719 -41.298 175.648
Hard 2 9003697 -40.869 175.136
Hard 1 9007799 -41.012 175.396

Note that series with too many censored values can still have a trend direction estimated but the
rate is marked N/A in the tables.

Nutrients

Table A2.1: Total nitrogen (g/m3) results for the'period 2019/20 to 2021/22. n refers to the number
of samples and units are g/m?3 unless otherwise noted. The trends columns are unit change per

year.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26

Append x2 Datatab es

n
34
34
34
33
34
34
34
34
34
34
34
34
34
33
33
33
34
34
34
32

Min Median Max 5yr
0.65 1.78 3.40 ™ -0.132
0.21 0.60 1.04 2+-0.045
0.06 0.06 0.40

0.06 0.06 0.31

1.19 1.77 3.80 ¥ 0.035
0.12 0.27 0.52 ¥ 0.005
0.15 0.59 1.36 v 0.015
0.14 0.52 1.34 ¥ 0.007
0.63 1.17 2.20

0.66 1.12 1.68 +-0.044
0.18 0.74 1.64 1-0.021
0.55 1.30 1.65 2 -0.043
0.74 1.14 1.70 1 -0.055
0.06 0.14 1.86 ~-0.010
0.18 0.26 1.49 -0.016
0.14 0.27 1.32 1 -0.008
0.18 0.26 0.95 1 -0.010
0.41 0.53 0.75 ~-0.026
0.06 0.13 0.84 2~ N/A
0.12 0.21 0.51 —-0.002

Raw trends

10yr
s -0.067
1-0.008

—-0.002
1-0.002
™ -0.013
1-0.008

™ -0.016
1-0.002
M -0.034
™ -0.043
~-0.002
1 -0.005
™ -0.003
™ -0.004
o~ -0.008
s -0.004
1 0.002

15yr
™ -0.081
™ -0.022
— N/A
— N/A
™ -0.042
— N/A
— N/A
— N/A

™ -0.012
+-0.004
A -0.017
™ -0.027
~-0.001
™ -0.004
1 -0.002
™ -0.005
~-0.010
2~ N/A
L 0.003

S5yr

™ -0.023
™ -0.026

1-0.008
1-0.007

2~ N/A

Flow adj.

10yr 15yr

™ -0.024 -0.005
™ -0.016 1 -0.006

™ -0.004 ™ -0.003
™ -0.003 1-0.001

™ -0.002 M -0.002
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Site code
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

n
34
34
29
34
33
34
32
34
31
34
34
27
18
34
34
34
32
30
32
34
34
33
27
34
32

Min
0.06
0.06
0.06
0.15
0.06
0.06
0.79
0.75
0.21
0.45
0.06
0.18
2.30
0.30
0.16
0.72
0.06
0.06
0.06
0.44
0.06
0.06
0.11
0.06
0.06

Median
0.08
0.29
0.06
0.42
0.44
0.40
1.15
1.20
1.28
1.23
0.12
0.39
4.75
2.40
0.47
1.28
0.30
0.18
0.12
0.69
0.41
0.91
0.21
0.20
0.06

Max
0.32
0.64
0.24
3.40
1.76
1.53
1.83
1.89
3.60
2.70
0.49
3.70
6.70
5.10
1.23
3.00
1.46
0.85
0.34
1.32
1.53
2.20
0.84
0.46
0.33

S5yr
2~ -0.008
~-0.009

~-0.030
—-0.002
1-0.019
1-0.021
Vv 0.010

v 0.057
~N/A

¥ 0.200
Vi 0.175
— N/A
1-0.035
™M -0.038

2 N/A

1-0.018
—-0.004

~-0.010

Raw trends

10yr
a1 -0.007
~N/A
v N/A
M -0.010
1-0.008
1-0.002
-0.022
—-0.001
v 0.014
4¥ 0.032
— N/A
1 -0.008
1-0.140
¥ 0.020
4¥ 0.009
v 0.010
0 -0.010
M -0.010
v N/A
4 -0.010

v 0.010

— N/A
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15yr
™ -0.003
1 -0.006

™ -0.005
2~ -0.006
™ -0.006
2~ -0.010
o~ -0.008
1 -0.019
¥ 0.009
— N/A
2~ -0.006
— N/A
— N/A
1 0.004
v -0.014
1 -0.007
™~ -0.003
v N/A

1-0.007

— N/A

Flow adj.

S5yr 10yr

— N/A ¥ 0.002

—-0.002

—0.001

15yr

¥ 0.000

—-0.001

— 0.002

Table A2.2: Total Kjeldahl nitrogen (g/m3) results for the period 2019/20 to 2021/22. n refers to the
number of samples and units are g/m?® unless otherwise noted.

Site code

RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20

Append x2 Datatab es

34
34
34
33
34
34
34
34
34
34
34
34
34
33

Min
0.25
0.05
0.05
0.05
0.16
0.05
0.05
0.05
0.05
0.05
0.13
0.05
0.05
0.05

Median
0.39
0.23
0.05
0.05
0.37
0.05
0.11
0.16
0.17
0.17
0.25
0.15
0.15
0.05

Max
1.20
0.49
0.32
0.23
0.83
0.20
0.62
0.47
1.60
0.62
0.65
0.55
0.57
1.83
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Site code
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

33
34
34
34
32
34
34
29
34
33
34
32
34
31
34
34
27
18
34
34
34
32
30
32
34
34
33
27
34
32

Min
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.16
0.10
0.21
0.05
0.05
0.17
0.19
0.20
0.05
0.05
0.05
0.05
0.05
0.10
0.05
0.05
0.11
0.05
0.05
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Median
0.05
0.05
0.15
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.12
0.34
0.23
0.50
0.15
0.05
0.33
0.28
0.37
0.05
0.24
0.15
0.15
0.05
0.22
0.11
0.13
0.19
0.05
0.05

Max
1.28
0.87
0.31
0.73
0.36
0.22
0.26
0.22
2.70
0.96
0.40
1.38
1.13
3.00
0.67
0.19
3.30
0.73
1.74
0.33
0.88
0.97
0.78
0.12
0.76
0.38
1.25
0.48
0.29
0.21

Table A2.3: Dissolved inorganic nitrogen (g/m?3) results for the period 2017/18 to 2021/22. n refers

to the number of samples and units are g/m?* unless otherwise noted.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17

Append x2 Datatab es

34
34
34
33
34
34
34
34
34
34
34

Min
0.42
0.05
0.01
0.01
0.84
0.05
0.07
0.04
0.51
0.49
0.02

Median
1.39
0.35
0.04
0.06
1.52
0.20
0.48
0.36
0.92
0.89
0.48

Max
2.80
0.86
0.16
0.11
3.40
0.44
1.03
1.03
1.41
1.46
1.28
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Site code
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

Append x2 Datatab es

34
34
33
33
33
34
34
34
32
34
34
29
34
33
34
32
34
31
34
34
27
18
34
34
34
32
30
32
34
34
33
27
34
32

Min
0.17
0.44
0.03
0.05
0.05
0.07
0.19
0.02
0.04
0.02
0.01
0.01
0.06
0.02
0.01
0.34
0.41
0.01
0.30
0.01
0.01
1.77
0.01
0.08
0.51
0.01
0.01
0.01
0.25
0.01
0.01
0.01
0.07
0.01
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Median
1.18
0.94
0.07
0.19
0.20
0.17
0.39
0.07
0.15
0.05
0.20
0.03
0.33
0.36
0.32
0.72
0.99
0.68
1.06
0.07
0.11
4.55
1.99
0.40
1.15
0.13
0.05
0.06
0.53
0.33
0.72
0.02
0.15
0.03

Max
1.55
1.28
0.13
0.38
0.38
0.29
0.58
0.17
0.35
0.11
0.42
0.04
1.17
1.37
1.40
1.63
1.64
2.10
2.50
0.42
0.81
6.30
4.30
1.10
2.90
0.68
0.27
0.32
0.90
1.41
1.94
0.49
0.28
0.12
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Table A2.4: pH adjusted ammoniacal nitrogen (g/m3) results for the period 2019/20 to 2021/22
benchmarked against National Objectives Framework (NOF) guidelines. Modelled grades (coloured

lines on the map) are shown for River Environment Classification reaches order three and above.

See methods for details on modelling and benchmarks. n refers to the number of samples and

units are g/m3 unless otherwise noted. The trends columns are unit change per year.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55

Append x2 Datatab es

State
A

> >» >» @ > > » > » > » > W > > x> r > r > > > > > > > W > > > > > > > W > > >

n
34
34
34
33
34
34
34
34
34
34
34
34
34
33
33
33
34
34
34
32
34
34
29
34
33
34
32
34
31
34
34
27
18
34
34
34
32
30
32

Median
0.02
0.01
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.00
0.00
0.01
0.00
0.01
0.00
0.03
0.00
0.00
0.00

95t percentile
0.05
0.03
0.00
0.00
0.10
0.00
0.01
0.01
0.02
0.03
0.02
0.02
0.06
0.00
0.01
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.02
0.02
0.06
0.03
0.05
0.02
0.00
0.03
0.00
0.04
0.03
0.19
0.01
0.01
0.01

S5yr
1-0.0015
1-0.0012

— 0.0021
— N/A
v N/A

V4 0.0013

V10.0018
44 0.0029
< 0.0004
— N/A
v N/A
— N/A
~N/A

v N/A

34 N/A

V¥ 0.0007

~N/A

~N/A

— N/A
— N/A

v N/A
2~ N/A

4 0.0014
— N/A
v N/A

o~ N/A

Raw trends

10yr

1-0.0003

V1 0.0004

Vv 0.0010

2~ N/A

¥ N/A

V4 0.0003
~ N/A

1 N/A

¥ N/A

2~ N/A

— N/A

~ N/A

v N/A

v N/A

2~ N/A

2~ N/A
v N/A

15yr
41 0.0010
™ =0.0005
2~ N/A
2~ N/A
V¢ 0.0015
2~ N/A
1 N/A
2~ N/A

v N/A
v N/A
— N/A
2~ N/A
1 N/A
2~ N/A
2~ N/A
2~ N/A
v N/A
~ N/A
2~ N/A

— N/A
1 N/A
2~ N/A

v N/A

v N/A

— N/A
2~ N/A

— N/A
— N/A
2~ -0.0012
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Site code

RS57
RS58
RS59
RS60
RS61
RS62

> > > > >

State

n
34
34
33
27
34
32

Median

0.02
0.00
0.00
0.00
0.00
0.00

95t percentile
0.05
0.02
0.01
0.01
0.00
0.00
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S5yr
¢ 0.0025
~N/A

v N/A

Raw trends

10yr
™ -0.0025

v N/A

15yr

~N/A

2~ N/A

Table A2.5: Nitrite nitrogen (g/m?3) results for the period 2019/20 to 2021/22. n refers to the
number of samples and units are g/m3 unless otherwise noted.

Site code
RS02
RS04
RS05
RS06
RSO07
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45

Append x2 Datatab es

34
34
34
33
34
34
34
34
34
34
34
34
34
33
33
33
34
34
34
32
34
34
29
34
33
34
32
34
31
34
34
27
18

Min
0.0066
0.0029
0.0005
0.0005
0.0062
0.0005
0.0005
0.0005
0.0013
0.0023
0.0012
0.0021
0.0015
0.0005
0.0005
0.0005
0.0005
0.0014
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0025
0.0005
0.0014
0.0005
0.0005
0.0005

Median
0.0141
0.0055
0.0005
0.0005
0.0126
0.0005
0.0012
0.0016
0.0027
0.0042
0.0029
0.0051
0.0055
0.0005
0.0012
0.0011
0.0005
0.0029
0.0005
0.0005
0.0005
0.0011
0.0005
0.0015
0.0016
0.0025
0.0061
0.0045
0.0049
0.0024
0.0005
0.0021
0.0021

Max
0.0310
0.0122
0.0018
0.0012
0.0370
0.0015
0.0044
0.0053
0.0270
0.0110
0.0089
0.0188
0.0220
0.0040
0.0028
0.0023
0.0030
0.0055
0.0020
0.0015
0.0027
0.0040
0.0014
0.0027
0.0450
0.0171
0.0178
0.0111
0.0290
0.0089
0.0005
0.0075
0.0052
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Site code
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

34
34
32
30
32
34
34
33
27
34
32

Min
0.0005
0.0019
0.0005
0.0005
0.0005
0.0066
0.0005
0.0005
0.0005
0.0005
0.0005
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Median
0.0019
0.0041
0.0018
0.0005
0.0005
0.0138
0.0024
0.0015
0.0005
0.0005
0.0005

Max
0.0097
0.0330
0.0071
0.0034
0.0012
0.0210
0.0157
0.0089
0.0043
0.0022
0.0022

Table A2.6: Nitrate nitrogen (g/m?3) results for the period 2019/20 to 2021/22 benchmarked
against National Objectives Framework (NOF) guidelines. Modelled grades (coloured lines on the

map) are shown for River Environment Classification reaches order three and above. See methods

for details on modelling and benchmarks. n refers to the number of samples and units are g/m3

unless otherwise noted.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34

Append x2 Datatab es

State

> > > > » > » > » > » > »r > W > > > > > > W > > >

34
34
34
33
34
34
34
34
34
34
34
34
34
33
33
33
34
34
34
32
34
34
29
34
33
34

Median
1.3
0.3
0.0
0.1
1.4
0.2
0.5
0.3
0.9
0.9
0.5
1.2
0.9
0.1
0.2
0.2
0.2
0.4
0.1
0.2
0.0
0.2
0.0
0.3
0.4
0.3

95t percentile
2.6
0.7
0.1
0.1
3.0
0.4
0.9
0.9
1.2
1.3
1.0
1.4
1.2
0.1
0.3
0.3
0.3
0.6
0.2
0.3
0.1
0.4
0.0
0.9
0.9
1.0
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Site code

RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

State

> >» > W > >» > > » W rXr O O > > W >

34
31
34
34
27
18
34
34
34
32
30
32
34
34
33
27
34
32

Median
1.0
0.7
1.1
0.1
0.1
4.5
2.0
0.3
11
0.1
0.0
0.1
0.5
0.3
0.7
0.0
0.1
0.0
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95t percentile

1.5
15
2.0
0.2
0.7
6.1
4.2
1.0
2.4
0.6
0.2
0.2
0.7
0.9
1.9
0.4
0.2
0.1

Table A2.7: Nitrite-nitrate nitrogen (g/m3) results for the period 2019/20 to 2021/22. n refers to
the number of samples and units are g/m3 unless otherwise noted. The trends columns are unit

change per year.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26

Append x2 Datatab es

n
34
34
34
33
34
34
34
34
34
34
34
34
34
33
33
33
34
34
34
32

Min
0.39
0.04
0.01
0.01
0.73
0.04
0.07
0.03
0.50
0.47
0.01
0.16
0.42
0.03
0.05
0.04
0.07
0.18
0.01
0.03

Median
1.35
0.32
0.04
0.06
1.42
0.20
0.47
0.35
0.91
0.87
0.46
1.16
0.94
0.07
0.18
0.20
0.16
0.38
0.07
0.15

Max
2.70
0.82
0.16
0.11
3.30
0.44
1.02
1.00
1.38
1.40
1.25
1.53
1.25
0.13
0.38
0.38
0.29
0.56
0.17
0.35

S5yr

1-0.025
1-0.012
—-0.001
¢ 0.002
1-0.062
V¥ 0.019
v 0.028
V¥ 0.035

1-0.030
¥ 0.006
o -0.030
M -0.042
1 0.001
¥ 0.006
¥ 0.002
—0.001
™ -0.019
— 0.002
V1 0.010

Raw trends

10yr

™ -0.039
1-0.004
V¢ 0.001
V1 0.002
— 0.004

— N/A
™ -0.016
1 0.003

1-0.005
— N/A
™ -0.027
™ -0.033
™ -0.001
1~ -0.003
1-0.001
1~ -0.004
™ -0.005
1 -0.003
V1 0.003

15yr

™ -0.064
™ -0.015
V4 0.001
V1 0.001
™ -0.037

— N/A

v 0.003
V1 0.003

1~ -0.007
-0.001
™ -0.015
™ -0.019
™ -0.002
™ -0.003
™ -0.002
1 -0.005
™ -0.006
™ -0.001
V1 0.003

S5yr

— 0.008
—0.001

v N/A

Flow adj.

10yr

-0.016
2~ N/A

™ -0.002

15yr

1-0.002
— N/A

™ -0.002
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Site code
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

n
34
29
34
33
34
32
34
31
34
34
27
18
34
34
34
32
30
32
34
34
33
27
34
32

Min
0.00
0.00
0.06
0.01
0.00
0.31
0.39
0.00
0.30
0.01
0.00
1.76
0.00
0.06
0.36
0.00
0.00
0.01
0.22
0.00
0.00
0.00
0.07
0.01

Median

0.19
0.02
0.33
0.36
0.32
0.71
0.97
0.67
1.05
0.07
0.10
4.55
1.96
0.36
1.11
0.13
0.05
0.05
0.49
0.32
0.71
0.02
0.14
0.03

Max
0.41
0.04
1.17
1.37
1.39
1.62
1.63
2.10
2.50
0.42
0.79
6.30
4.30
1.07
2.60
0.67
0.27
0.31
0.84
1.41
1.94
0.49
0.28
0.12
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Raw trends
S5yr 10yr
— 0.000 Vv 0.002
— 0.000
—-0.005 a1 -0.007
—-0.002 — N/A
¥ 0.009 1-0.002
1 0.016 M -0.020
1 0.023 — N/A
1-0.007
¥4 0.079 ¥4 0.038
vy 0.004 —-0.001
— N/A
Vv 0.192 1-0.147
4¥ 0.258 ¢ 0.009
1 0.030 ¥ 0.007
—0.018 1 0.008
~-0.011 2 -0.002
M -0.001
¢ 0.005 4¢.0.002
1-0.030 — -0.002
— 0.005
vy 0.012
— 0.001
¥ 0.000

15yr
1-0.001
21 0.000
— 0.000
—-0.001
— N/A
1-0.006
— N/A
A -0.017
¥4 0.013
— 0.000
4 N/A
— N/A
¢ 0.002
V¥ 0.007
2-0.006
— 0.000
Vv 0.000
4 0.002

1-0.002

¥ 0.000

Flow adj.
S5yr 10yr 15yr
v N/A v N/A
¢ 0.001 4 N/A

Table A2.8: Total phosphorus (g/m?3) results for the period 2019/20 to 2021/22. n refers to the
number of samples and units are g/m?® unless otherwise noted. The trends columns are unit

change per year.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19

n
34
34
34
33
34
34
34
34
34
34
34
34
34

Min = Median Max
0.048 0.069  0.220
0.026  0.049  0.144
0.002 0.006  0.068
0.002 0.006  0.082
0.034 0.055 0.210
0.004 0.010  0.029
0.007 0.018 0.150
0.014 0.023  0.100
0.021  0.031  0.390
0.020 0.032  0.190
0.024  0.055  0.128
0.030 0.047  0.230
0.031 0.047  0.240

Append x2 Datatab es

Raw trends
S5yr 10yr
1-0.0022 —-0.0002
— 0.0006 V4 0.0012

— N/A 44 0.0001
— N/A — N/A
v 0.0014 ¥ 0.0002
— N/A V¥ 0.0001
V¥ 0.0014 4 -0.0001
¥ 0.0005 1 -0.0004

¥ 0.0009 V¥ 0.0005
— 0.0006 — N/A

¥ 0.0012 1-0.0002
— -0.0009 1-0.0002

15yr
¥ 0.0009
— N/A
— N/A
— N/A
4 0.0007
v N/A
1 -0.0002
2 -0.0005

— N/A
1 0.0002
™ -0.0004
1 0.0001

S5yr

— N/A

¥ 0.0007
™ -0.0012

Flow adj.

10yr

¥ 0.0000

1 -0.0003
™ -0.0008

15yr

2~ N/A

™ -0.0003
™ -0.0008
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Raw trends Flow adj.

Sitecode n Min Median Max 5yr 10yr 15yr 5yr 10yr 15yr
RS21 33 0.002 0.008 0.260 — N/A ~N/A 1 -0.0002 — 0.0000 1-0.0001 1-0.0001
RS22 33 0.002 0.009 0.240 — N/A — N/A 1~ N/A —-0.0001 ¥ 0.0000 2 0.0000
RS23 34 0.004 0.008 0.190 — N/A ~N/A ~N/A
RS24 34 0.012 0.017  0.063 — N/A v N/A — N/A 1-0.0003 ¥ 0.0001 — 0.0000
RS25 34 0.003 0.007 0.030 v N/A v N/A v N/A v 0.0000 v N/A ¥ 0.0000
RS26 32 0.005 0.012 0.026 — N/A V4 0.0003 V4 0.0001
RS28 34 0.008 0.014 0.036 — N/A 2~ N/A ~N/A
RS29 34 0.009 0.020 0.076 — N/A ¢ 0.0001 1 -0.0001
RS31 29 0.001 0.003 0.048 v N/A 2~ N/A v N/A ~N/A

RS32 34 0.004 0.010 0.126 — N/A ™ -0.0004 1 -0.0005

RS33 33 0.002 0.014 0.158 1-0.0009 ~-0.0012 1~ -0.0020

RS34 34 0.006 0.019 0.113 — N/A ™ -0.0004 M -0.0011 —0.0003 1.0.0000 1 -0.0005
RS37 32 0.010 0.054  0.300 ¥ 0.0020 V4 0.0009 1 0.0003

RS38 34 0.016 0.031 0250 +-0.0006 4 0.0003 -0.0002 4:0.0007

RS39 31 0.036 0.086 0.670 4¢3 0.0030 ¥ 0.0012

RS40 34 0.003 0.009 008  —N/A —N/A — N/A

RS41 34 0.002 0.006 0.040 2~ N/A 1 N/A 2 N/A

RS42 27 0.011 0.029 1.230 — N/A 1-0.0001 —0.0001  —0.0000
RS45 18 0.007 0.021 0077  —NJA ¢ 0.0002  41<0.0004

RS46 34 0.020 0.042 0320 41-0.0027 ++-0.0012  +4-0.0023 24-0.0013  14-0.0024
RS48 34 0.006 0.017 0.066 ¢ 0.0008  4-0.0003 4 -0.0006 24-0.0006 44 -0.0005

RS50 34 0.009 0.036 0.189 1 0.0018 ™M -0.0032 1 -0.0065

RS51 32 0.004 0.015 0.145 2+1-0.0010 — N/A 2 -0.0004

RS53 30 0.007 0.013 1.210 Vv 0.0003 ™ -0.0004

RS55 32 0.002 0.005 0.054 ~N/A ~N/A — N/A ™ -0.0001
RS57 34 0.026 0.052 0.136 v\ 0.0038 V4 0.0007

RS58 34 0.005 0.019 0.081  2-0.0009

RS59 33 0.005 0.023  0.520 v N/A -0.0004

RS60 27 0.005 0.015 0.071

RS61 34 0.008 0.017 . 0.045 — N/A

RS62 32 0.001 0.006  0.038 v N/A ~ N/A
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Table A2.9: Dissolved reactive phosphorus (g/m?3) results for the period 2017/18 to 2021/22
benchmarked against National Objectives Framework (NOF) guidelines. Modelled grades (coloured

lines on the map) are shown for River Environment Classification reaches order three and above.

See methods for details on modelling and benchmarks. n refers to the number of samples and

units are g/m3 unless otherwise noted. The trends columns are unit change per year.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55

Append x2 Datatab es

State n

D

>» ™™ ® U ®m o N @ » » U O O ®W W » »» OO ® >» W >» » » » O O 0T O O o O W O >» > O

58
58
58
57
58
58
58
58
46
58
58
58
58
57
57
57
58
57
58
56
58
58
49
58
57
55
54
55
53
58
58
50
39
57
56
57
54
51
54

Median
0.036
0.018
0.005
0.005
0.028
0.008
0.012
0.013
0.024
0.023
0.025
0.032
0.036
0.004
0.005
0.005
0.005
0.010
0.004
0.008
0.011
0.012
0.002
0.006
0.009
0.009
0.021
0.017
0.043
0.004
0.003
0.005
0.014
0.023
0.010
0.022
0.007
0.010
0.003

95t percentile
0.064
0.036
0.007
0.007
0.053
0.012
0.020
0.019
0.033
0.035
0.053
0.051
0.058
0.006
0.008
0.008
0.007
0.015
0.006
0.012
0.015
0.020
0.004
0.016
0.030
0.028
0.052
0.037
0.101
0.012
0.005
0.029
0.036
0.089
0.022
0.081
0.030
0.026
0.004

S5yr
v 0.0020
V4 0.0015
V4 0.0001
V4 0.0002
V1 0.0023
v 0.0004
4 0.0022
V¢ 0.0010

Vv 0.0017
¥ 0.0006
V¥ 0.0012
— 0.0001

v N/A
L 0.0005
V¥ 0.0005

v N/A
V¥ 0.0005

¥ 0.0002
v 0.0006

¥ 0.0004
—-0.0001
— 0.0001
v 0.0013
Vv 0.0010

— N/A

—-0.0001
— 0.0001
V¥ 0.0008
V¥ 0.0027
— 0.0000

¥ N/A

Raw trends

10yr
1-0.0002
Vv 0.0004
¥ N/A
v N/A
¢ 0.0003
V4 0.0001
¢ 0.0001
M -0.0002

V¥ 0.0005
1 -0.0002
1 -0.0001
1-0.0002

— N/A
v N/A
— N/A
— N/A
— N/A
V¢ 0.0001
1 0.0000
V4 0.0002

2~ N/A
1 -0.0007
1 -0.0003
V¥ 0.0006
L 0.0004
v 0.0020

2~ N/A

~ N/A

v N/A

v 0.0001
1 -0.0007
1 -0.0003
1 -0.0029

V¥ 0.0004
~ N/A

15yr

Vv 0.0003

— N/A
Vv 0.0000

v N/A
Vv 0.0004
v 0.0002
Vv 0.0001
21 -0.0002

V¥ 0.0004
v N/A
21 -0.0003
v 0.0003
— N/A
2~ N/A
v N/A
21 0.0000
1 0.0000
v N/A
V4 0.0001
V¥ 0.0001
v 0.0001
2~ N/A
21 -0.0001
21 -0.0012
21 -0.0003
V¥ 0.0004
V¥ 0.0001
V¥ 0.0010
— N/A

v N/A
— N/A
1 -0.0010
™ -0.0004
1 -0.0050
— N/A
V1 0.0003
2~ N/A

Syr

¥ 0.0001

— N/A

Flow adj.
10yr 15yr
VVN/A  — N/A

—N/A  2N/A

VU N/A LU N/A
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Sitecode  State
RS57 D
RS58
RS59
RS60
RS61
RS62

> O W o O

Append x2 Datatab es

n
58
58
53
49
58
51

Median
0.027
0.011
0.015
0.006
0.014
0.003

95t percentile
0.049
0.028
0.030
0.026
0.017
0.006

S5yr
V¢ 0.0023
—-0.0001

V4 0.0004
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Raw trends Flow adj.
10yr 15yr S5yr 10yr 15yr
V4 0.0005

1-0.0001 ™ -0.0002

YU N/A Y4 N/A
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Metals
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Table A2.10: Dissolved copper (mg/L) results for the period 2019/20 to 2021/22 benchmarked
against GWRC toxicity guidelines. n refers to the number of samples and units are mg/L unless

otherwise noted.

Site code
RS02
RS10
RS15
RS16
RS18
RS19
RS21
RS22
RS40
RS57

State

o >» >» » O O O O >

34
34
34
34
34
34
33
33
34
34

Median
0.0009
0.0003
0.0010
0.0012
0.0014
0.0014
0.0003
0.0003
0.0003
0.0011

95t percentile
0.0028
0.0003
0.0027
0.0031
0.0048
0.0032
0.0006
0.0007
0.0006
0.0046

Table A2.11: Dissolved zinc (mg/L) results for the period 2019/20 t0.2021/22 benchmarked against
GWRC toxicity guidelines. n refers to the number of samples and units are mg/L unless otherwise

noted.

Site code
RS02
RS10
RS15
RS16
RS18
RS19
RS21
RS22
RS40
RS57
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State

o >» >» » W O O W >

34
34
34
34
34
34
33
33
34
34

Median
0.0026
0.0005
0.0034
0.0073
0.0185
0.0057
0.0005
0.0005
0.0005
0.0150

95t percentile
0.0085
0.0005
0.0117
0.0342
0.0442
0.0119
0.0017
0.0026
0.0009
0.0516
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Microbiology

Table A2.12: E. coli (cfu/100ml) results for the period 2017/18 to 2021/22 benchmarked against
MfE swimming risk guidelines. Modelled grades (coloured lines on the map) are shown for River

GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Environment Classification reaches order three and above. See methods for details on modelling

and benchmarks. n refers to the number of samples and units are cfu/100ml unless otherwise

noted. The trends columns are unit change per year.

Site

State n
code
RS02 E 58
RS04 E 58
RS05 A 58
RS06 A 57
RSO7 E 58
RS10 A 58
RS13 E 58
RS14 E 58
RS15 E 46
RS16 E 58
RS17 E 58
RS18 E 58
RS19 E 58
RS20 A 57
RS21 D 57
RS22 D 57
RS23 D 58
RS24 E 57
RS25 C 58
RS26 A 56
RS28 A 58
RS29 D 58
RS31 A 49
RS32 D 58
RS33 A 57
RS34 D 55
RS37 D 55
RS38 D 55
RS39 D 52
RS40 D 57
RS41 A 58
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% > 540
cfu/100ml

86

78
0
2

90
2

26

34
50
90
38
95

67

19
16
12
37
10

19

10

22
16

19

% > 260
cfu/100ml

100

95
0
4

100

55

66
76
98
60
98

88

11
30
32
22
58
16

36

17
12

25

27
31

27

23

Median

1,350

1,050
10
30

1,500
34

275

325
525
1,300
345
2,000

1,200

34
100
140
135
330
100
36
10
210
10
95
60

60

130
200

135

90
29

95th
percentile

9,000

4,460
130
190

11,400
214

1,620

2,340
10,400
14,200
4,120
10,600

11,200

307
2,080
2,655
1,520
5,740
1,200
486
149
1,800
111
1,600
400

1,600

4,000
2,900

7,580

1,710
366

Raw trends

S5yr

-126.2
— N/A
v 2.4
— N/A
v 92.5

vy 3.0
1-13.8

V1 64.0

4 70.6
e 53.4
—44.4

Y 239.9

— 1.9
v 10.8
v¥ 20.3
¥ 10.0
v 32.5
v 10.0
V4.6
¥ N/A
vV 26.7

Vi 14.6
+-2.0

V4.9

— N/A
v 10.0

~-5.7
v 0.9

Flow adj.

10yr 15yr S5yr 10yr 15yr

Vv 16.7 Vv 55.8

¥ 50.0 v 49.1

Vv 0.6 — N/A
v¥85.4 L1 80.0

V0.9 w10

1+-6.0 V42 1-493 — 0.4

-10.8

WW14T7 W71l —-21 1-69 1+-49
Vv 28.3
V6.7

YL 79.5 LI T72.9

Vi 57.4

V1 9.6

24
V1 40.2
101.7

vy 0.6
— N/A

V2.4
Vi 6.0
Y82 Yv23
V6.7 W3l
Vi 16.7 v 10.0
W26 —64 U169 vL54

V¥ 0.8

Vi 6.6
Vi 1.8
Y 17.1

Vi 6.9

v 5.1
v 1.0

— N/A
— N/A

N2
16.8

W25 2-05 V59 V3.6

v 3.2
—N/A ™ -3.3

V¥ 3.0
v 2.7

M
-10.5

M -11.3

Y52 W 2.0

V1.0 ~N/A
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Raw trends Flow adj.

Site code State n % > 540 cfu/100ml % > 260 cfu/100ml Median 95" percentile 5yr 10yr 15yr 5yr 10yr 15yr

RS45 A 39 0 5 20 307 —-1.0 ¢13 —N/A
RS46 E 57 47 67 500 11,550 1-29.0 w183 1-4.4
RS48 B 56 7 18 110 810 U120 W1 8.0 i 2.4
RS50 D 57 16 32 130 3,925 ¢50 —13 ¥2.0
RS51 C 54 7 15 100 1,178 —-1.8 —N/A —N/A
RS53 D 51 6 18 110 2,207 W3l 12
RS55 A 54 0 4 29 214 +-08 V15 4405
RS57 E 58 67 84 900 15300 V4 222.8 44 732 44 340.3 ¢ 63.4
RS58 D 58 10 21 70 1,640 — N/A

RS59 D 51 18 31 170 6,980 V136 —2.6
RS60  C 50 14 28 95 1,200

RS61 A 58 0 3 21 218

RS62 A 51 2 4 10 178 o N/A

Append x2 Datatab es Page 68 of 87



Sediment

Table A2.13: Water clarity (m) results for the period 2017/18 to 2021/22 benchmarked against
National Objectives Framework (NOF) guidelines. Modelled grades (coloured lines on the map) are
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shown for River Environment Classification reaches order three and above. See methods for details

on modelling and benchmarks. The trends columns are unit change per year.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53

Class
1

N N W W HF W N W w = BN P WOWDDWWWWWWWWWWWWWNN W W WYy W W
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State
D

>» » U U o0 U U » » U >» W >» O » >» O >» » » O >» O ® >» » W O >» O O W >» O >» >» O

n
59
59
59
58
59
59
59
59
47
59
59
59
59
58
59
59
59
58
59
59
59
59
58
59
58
58
59
58
56
59
59
55
54
58
57
58
58
57

Median (m)
0.92
0.85
4.15
3.40
0.67
5.07
2.70
2.14
2.31
2.21
1.42
2.93
3.48
3.72
2.57
2.43
4.08
141
3.75
3.33
3.94
2.23
6.39
3.27
2.51
191
0.92
2.00
0.98
4.04
5.22
0.58
2.07
1.50
1.71
2.10
2.72
2.30

S5yr
™ 0.11
—0.00
—-0.14
10.13
v -0.08
™ 0.29
—0.00
10.07

—0.03
¥ -0.05
™ 0.23
— 0.05
—-0.08
—-0.08
—0.01
70.20
—-0.01
— 0.05
—-0.04
—0.00
10.06

+0.17
™ 0.21

10.04
10.07

10.14

—-0.14
10.04
Vv -0.07
— 0.04
10.09

Raw trends
10yr
 0.05
+0.01
—0.03
10.11
—0.00
™M 0.21
1 0.09
0.10

™ 0.09
1-0.02
10.04
™ 0.08
—0.02
— 0.04
10.06
2 0.07
10.03
—0.01
—-0.01
~ 0.20
0.09
~0.19
™ 0.16
M~ 0.15
10.02
— N/A
~ 0.08
1 0.02
~ 0.14
™ 0.32
—0.00
Vv -0.09
™ 0.05
—-0.01
~ 0.07
~0.08
 0.06

15yr
™~ 0.04
™ 0.02
+0.03
™ 0.11
™ 0.02
™~ 0.20
™ 0.06
0 0.06

1~ 0.05
10.01
™ 0.06
™ 0.13
™ 0.11
™ 0.08
™~ 0.07
™ 0.13
™ 0.03
~ 0.08
™~ 0.07
™ 0.11
™M 0.11
™ 0.26
™ 0.13
™ 0.10
~ 0.05
™~ 0.02
™~ 0.07
™ 0.02
™ 0.10
™ 0.18
10.01
—-0.03
™~ 0.07
—0.00
™ 0.05
™ 0.11
™ 0.06

S5yr

—-0.05

™ 0.10
11 0.13

10.07
Vi -0.12
Vv -0.08

Vv -0.04
—0.00

Flow adj.

10yr

—0.00

™ 0.09
™~ 0.12

™ 0.05
10.02
10.03

™ 0.03
¥ -0.02

™ 0.12

—0.00

™ 0.08

v -0.01

10.04

15yr

1~ 0.07

™ 0.06
™~ 0.09

1~ 0.08
™~ 0.07
™ 0.06

™ 0.03
~ 0.10

™ 0.12

™ 0.02

10.01

™~ 0.07
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Raw trends Flow adj.
Site code Class State n Median (m) 5yr 10yr 15yr 5yr 10yr 15yr
RS57 2 A 59 1.24 vy -0.15 1 0.04
RS58 4 A 59 1.96 2 0.08
RS59 3 B 57 2.64 10.03
RS60 4 A 57 1.87
RS61 3 A 59 3.43 v -0.11
RS62 3 A 55 4.66 10.13 ™ 0.06 ™ 0.26 1 0.09

Table A2.14: Deposited fine sediment (% cover) results for the period 2017/18 to 2021/22
benchmarked against National Objectives Framework (NOF) guidelines. Modelled grades (coloured

lines on the map) are shown for River Environment Classification reaches order three and above.
See methods for details on modelling and benchmarks.

Site code Class State n Median (% cover)
RS04 4 D 59 100
RS05 4 A 59 1
RS06 4 A 58 4
RS10 4 A 59 12
RS13 4 A 59 10
RS14 4 D 59 70
RS15 4 A a7 6
RS16 2 A 59 4
RS17 4 D 59 60
RS18 4 A 59 9
RS19 4 A 59 7
RS20 4 A 58 1
RS21 4 A 59 3
RS22 4 A 59 10
RS23 4 A 59 3
RS24 4 A 58 2
RS25 4 A 59 5
RS26 4 A 59 5
RS28 4 A 59 2
RS29 4 A 59 6
RS31 4 A 58 1
RS32 2 A 59 4
RS33 4 A 58 3
RS34 2 A 58 0
RS37 3 B 59 13
RS38 2 A 58 3
RS40 4 A 59 0
RS41 4 A 59 0
RS42 3 D 55 65
RS45 2 A 54 2
RS48 4 A 58 0
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Site code

RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

Class

A~ BN BB NN DW

State

> >» O >» » U » W

58
57
58
58
59
57
57
59
56
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Median (% cover)
1
11
4
60
4
3
27

Table A2.15: Suspended sediment concentration (g/m?3) results for the period 2019/20to

2021/22. n refers to the number of samples and units are g/m® unless otherwise noted.

Site code

RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
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23
23
23
23
23
32
34
34
34
34
34
23
23
22
33
33
34
34
34
32
23
23
29
33
33
34
32
34
31
34
34
27

Min
5.0
5.0
5.0
5.0
5.5
2.0
2.0
2.0
2.0
2.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
2.0
5.0
5.0
2.0
2.0
5.0
2.0
2.0
2.0

Median
5.0
5.5
5.5
5.0
6.0
5.0
5.0
5.0
5.0
5.0
5.3
5.0
5.0
5.0
5.0
5.0
5.0
5.5
5.0
5.0
5.0
5.0
5.0
5.0
5.5
5.5
5.5
5.5
5.5
5.0
5.5

11.0

Max
72.0
60.0
40.0
73.0
81.0
43.0
75.0
142.0
480.0
109.0
34.0
51.0
320.0
18.0
460.0
460.0
280.0
66.0
42.0
5.5
5.5
36.0
65.0
650.0
440.0
210.0
230.0
230.0
550.0
76.0
210.0
1880.0

Page 71 of 87



GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Site code n Min Median Max
RS45 18 5.0 5.5 102.0
RS46 34 5.0 5.5 96.0
RS48 34 4.0 5.3 93.0
RS50 34 2.0 5.0 192.0
RS51 32 5.0 5.5 62.0
RS53 30 5.0 5.5 1560.0
RS55 32 5.0 5.3 280.0
RS57 22 5.0 5.3 26.0
RS58 34 2.0 5.3 320.0
RS59 33 2.0 5.5 480.0
RS60 27 2.0 5.5 90.0
RS61 23 5.0 5.0 27.0
RS62 32 4.0 5.0 43.0

Table A2.16: Total suspended solids (g/m?3) results for the period 2019/20 to 2021/22. n refers to
the number of samples and units are g/m3 unless otherwise noted.

Site code n Min Median Max
RS02 23 1.0 3.0 75.0
RS04 23 1.0 6.0 55.0
RS05 23 1.0 1.0 47.0
RS06 23 1.0 1.0 59.0
RSO7 23 1.0 6.0 83.0
RS10 34 1.0 1.0 27.0
RS13 34 1.0 2.0 67.0
RS14 34 1.0 2.0 133.0
RS15 34 1.0 1.5 480.0
RS16 34 1.0 2.0 102.0
RS17 34 1.0 6.0 35.0
RS18 23 1.0 1.0 51.0
RS19 23 1.0 1.0 191.0
RS20 22 1.0 1.0 21.0
RS21 33 1.0 2.0 390.0
RS22 33 1.0 1.0 400.0
RS23 34 1.0 1.0 240.0
RS24 34 1.0 2.0 41.0
RS25 34 1.0 1.0 36.0
RS26 33 1.0 1.0 13.0
RS28 23 1.0 1.0 7.0
RS29 23 1.0 2.0 36.0
RS31 21 1.0 1.0 69.0
RS32 34 1.0 1.0 660.0
RS33 33 1.0 1.5 450.0
RS34 34 1.0 4.0 220.0
RS37 32 1.0 5.5 240.0
RS38 34 1.0 3.0 260.0

Append x2 Datatab es Page 72 of 87



Site code
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62
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31
34
34
27
18
34
34
34
32
30
32
22
34
33
27
23
32

Min
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Median

4.0
1.0
1.0
10.0
1.5
5.0
3.5
3.0
2.5
3.0
1.0
6.0
3.0
2.0
3.0
1.0
1.0

Max
590.0
80.0
76.0
770.0
76.0
93.0
93.0
180.0
62.0
1600.0
120.0
25.0
360.0
400.0
90.0
28.0
47.0
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Table A2.17: Dissolved oxygen (mg/L) summer (1 Nov to 30 Apr) sampling results for the period

2019/20 to 2021/22. n refers to the number of samples and units are mg/L unless otherwise noted.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
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35
35
35
34
35
35
35
35
35
35
35
35
35
34
35
35
35
35
35
35
35
35
35
35
34
35
35
35
33
35
35
31
33
35
35
35
34
34
34
35
35
35

Min
3.4
5.7
9.5
9.7
4.3
8.9
9.1
1.7
9.2
9.5
8.5
9.2
9.4
9.8
9.8
9.2
7.4
9.5
9.6
9.6
9.4
8.8
9.2
8.8
9.3
9.4
6.8
8.1
1.0
8.9
8.5
7.9
6.4
6.5
8.7
8.5
8.8
4.2
7.8
7.8
9.5
1.4

Median
7.3
9.0
11.0
10.9
7.9
10.3
10.6
10.0
10.6
10.6
10.4
10.3
10.3
11.2
10.8
10.6
10.4
10.9
10.8
10.9
10.8
10.3
10.9
10.6
10.4
10.5
9.9
10.6
10.8
10.9
10.1
9.5
7.3
10.8
10.4
10.0
114
10.8
10.6
10.0
11.0
9.3

Max
10.4
10.9
12.7
12.4
9.6
11.7
133
12.8
12.5
12.5
13.2
11.4
11.9
12.4
12.3
13.3
11.7
11.8
12.6
12.6
11.9
11.3
12.3
11.8
15.4
13.0
12.8
14.6
17.9
11.9
115
115
8.5
12.4
12.4
13.6
15.3
14.3
12.6
16.8
12.6
13.0
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Site code
RS60
RS61
RS62

33
35
35

Min
5.1
9.7
9.6
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Median
10.4
10.8
11.1

Max
13.2
12.2
12.4

Table A2.18: Dissolved oxygen (% saturation) results for the period 2019/20 to 2021/22. n refers to

the number of samples and units are % saturation unless otherwise noted.

Site code
RS02
RS04
RS05
RS06
RS07
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
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35
35
35
34
35
35
35
35
35
35
35
35
35
34
35
35
35
35
35
35
35
35
35
35
34
35
35
35
33
35
35
31
33
35
35
35
34
34

Min
35.2
57.9
97.8
98.7
45.6
96.3
94.8
82.4
96.6
96.5
89.2
93.6
93.3
99.7
98.9
90.9
17.4
96.4
100.1
100.3
96.0
91.3
97.9
98.1
95.1
94.5
68.9
81.4
10.4
95.4
76.5
83.2
62.1
76.6
88.6
88.5
93.7
45.0

Median
72.7
86.2
100.2
101.8
78.1
100.0
99.9
95.3
102.3
101.5
98.1
99.3
99.3
101.5
102.9
100.6
98.1
101.2
101.3
102.1
99.1
97.3
100.5
100.5
100.5
99.6
91.7
98.3
100.4
103.6
99.8
93.5
70.8
101.1
100.9
95.9
113.2
105.3

Max
95.0
97.1
102.8
115.9
93.1
107.5
109.9
101.0
116.3
116.4
1235
108.5
113.4
107.1
152.4
160.2
115.8
118.4
106.7
109.6
102.9
123.6
102.7
120.8
168.8
136.5
134.7
161.9
206.2
125.9
112.2
115.6
77.1
126.3
126.4
140.3
154.4
168.5
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Site code
RS55
RS57
RS58
RS59
RS60
RS61
RS62

34
35
35
35
33
35
35

Min
86.2
78.0
96.9
14.4
52.2
97.7
96.9
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Median
99.5
105.4
103.7
91.1
99.5
99.9
100.1

Max
109.8
181.0
142.6
111.5
144.1
100.6
102.4

Table A2.19: pH results for the period 2019/20 to 2021/22. n refers to the number of samples and
units are measured pH unless otherwise noted.

Site code
RS02
RS04
RS05
RS06
RS07
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
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34
34
34
33
34
34
34
34
34
34
34
34
34
33
33
33
34
34
34
32
34
34
29
34
33
34
32
34
31
34
34
27
18
34

Min
6.7
6.6
6.8
6.7
6.7
6.8
7.0
6.8
6.7
6.8
6.9
7.1
7.1
6.4
6.5
6.5
6.5
6.3
6.5
6.8
6.3
6.5
6.7
6.9
6.9
6.9
6.9
7.3
7.1
6.8
6.7
7.4
6.6
6.8

Median
6.9
7.0
7.3
7.3
7.0
7.3
7.4
7.3
7.5
7.5
7.4
7.3
7.6
7.3
7.3
7.2
7.1
7.1
7.3
7.4
7.2
7.3
7.4
1.7
7.5
7.6
7.9
7.9
7.5
7.5
7.4
8.0
6.7
7.4

Max
7.5
7.6
7.6
7.8
7.5
7.6
7.8
7.6
8.2
8.1
8.0
7.9
8.0
7.9
8.9
9.3
7.5
7.6
7.8
7.8
1.7
1.7
7.9
8.3
8.8
8.3
8.2
8.5
8.3
8.2
7.8
8.3
7.3
8.8
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Site code
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

34
34
32
30
32
34
34
33
27
34
32

Min
6.8
6.6
7.3
7.5
6.6
6.4
7.0
6.6
7.3
6.7
6.7

GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Median
7.1
7.1
8.1
8.2
7.3
7.0
7.6
7.1
7.9
7.3
7.3

Max
1.7
7.6
8.6
8.5
7.8
7.5
8.8
7.5
8.3
7.6
7.7

Table A2.20: Electrical conductivity (uS/cm) results for the period 2019/20 t02021/22. n refers to
the number of samples and units are uS/cm unless otherwise noted.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40

Append x2 Datatab es

35
35
35
34
35
35
35
35
35
35
35
35
35
34
35
35
35
35
35
35
35
35
35
35
34
35
35
35
33
35

Min
136
95
43
48
122
87
157
143
106
120
225
43
126
35
44
44
53
82
62
88
76
117
20
43
45
43
216
128
194
67

Median
200
149
65
68
188
103
206
175
234
243
263
216
260
71
90
92
85
106
82
112
109
142
57
132
118
143
419
283
381
110

Max
226
238
78
81
246
157
1,004
207
262
270
317
230
291
84
125
114
92
118
92
124
120
155
69
206
167
203
567
395
468
143
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Site code
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

Append x2 Datatab es

35
31
33
35
35
35
34
34
34
35
35
35
33
35
35

Min
35
245
149
121
37
78
264
366
44
84
a4
101
177
69
29
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Median
62
571
170
148
76
112
419
466
70
224
138
115
342
87
58

Max
e
728
188
184
95
149
493
534
93
257
206
167
454
96
70
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Macroinvertebrates

Table A2.21: Macroinvertebrate community index (MCI) results for the period 2019/20 to 2021/22
with the three year median scores benchmarked against GWRC MCI class and Proposed Natural

GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Resource Plan (PNRP) guidelines. Modelled grades (coloured lines on the map) are shown for River

Environment Classification reaches order three and above. See methods for details on modelling

and benchmarks. The trends columns are unit change per year.

Site code Latest MCI (2021/22)

RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50

Append x2 Datatab es

83
78
114
125
65
113
107
99
90
91
110
94
97
138
110
127
122
122
144
139
130
103
147
124
100
106
88
91
60
99
128
81
98
83
106
107

Median MCI (3-yr)

89
78
117
125
65
116
107
104
102
94
110
91
85
128
112
123
122
119
137
131
132
103
140
124
107
106
9%
%
60
101
119
81
100
90
109
107

n
(3-yr

w W W W W wwwwwwWwWwwww W wWwWwWwWww W www W Www W ww W w W w o w

)

MCl class

o o o0 m o m o oo oo o0 W >0 >» > or 0O m W Wwwm o O m oo O @ o@m o owm o oo

PNRP objective

Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Meet ng
Not meet ng
Not meet ng
Not meet ng
Meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Meet ng
Meet ng
Meet ng
Not meet ng
Meet ng
Meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Not meet ng
Meet ng
Not meet ng
Not meet ng

Not meet ng

State

O o 0O m o m o oo oo o0 wW> o0 >»> >»or 0O m W wom o O mo OO m m oo w0 oo

Raw trends
10yr 15yr
+1.4 — 0.0

W -0.7 4 -0.4
v-08 vv-1.2
1.4 10.9

203 —0.0
—05 v-0.1
—-05 —0.0
—0.0 —0.0
v-0.7 209
0.7 0.4

—0.1 206

—-02 206

—0.2 11
v-04  v-0.2
v-1.8 —-0.2
M18 mMm1T
v-0.7 V1 -0.6
—-01 20.2

+1.0 2105
—-0.6 —0.1
+-03 v-0.2
v-0.7 13
—-03 Vv -0.8
Mm14 14
—-01 1038
0.2 0.4

+09 13
06 0.5
—0.1 vv-0.3
—0.3 2105
~Mm1.1 ™11
—0.0 0.2

—-0.1 —0.1
—0.8 1.8
W-12 —-0.1
0.7 M 1.5
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Site code Latest MCI (2021/22)

RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

91
117
55
105
113
108
138
139

GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

Raw trends

n
Median MCI (3-yr) MCiclass PNRP objective State 10yr 15yr

(3-yr)
91 3 C Not meet ng C —-02 212
117 3 B Not meet ng B 202 —02
69 3 D Not meet ng D 0.6
105 3 C Not meet ng C
113 3 B Meet ng B 1.7 7+0.8
108 3 B Meet ng B
138 3 A Meet ng A
142 3 A Meet ng A —04 vi-04

Table A2.22: Quantitative and standard macroinvertebrate community index (QMCI & MCI)

results for the period 2017/18 to 2021/22 benchmarked against National Objectives Framework

(NOF) guidelines.

Site code
RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34
RS37
RS38
RS39

Append x2 Datatab es

State

|w)

O o oo o w>» O » » » O ®® O W W O 0T N OO OO o OO @ U w W O

n
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Median MCI (5-yr) Median QMCI (5-yr)
83 4.5
78 5.1
123 7.3
116 6.9
65 4.1
114 6.0
107 4.9
99 3.9
101 5.7
91 4.0
110 4.7
91 2.9
92 3.2
128 7.9
112 6.7
117 4.1
122 7.0
121 5.2
135 8.0
131 6.8
132 7.3
105 54
139 8.1
124 7.1
107 6.0
106 6.5
96 4.3
95 4.2
60 2.4
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Site code

RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

Table A2.23: Average score per metric (ASPM) results for the period 2017/18 to 2021/22

State

> » O ™ O OO wm 0O U o o O 0o o

n
5.0
4.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.0
5.0
3.5
5.0
5.0

Median MCI (5-yr)

116
82
100
88
106
109
87
91
117
68
105
111
99
136
139
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Median QMCI (5-yr)

benchmarked against National Objectives Framework (NOF) guidelines.

Site code

RS02
RS04
RS05
RS06
RSO7
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29
RS31
RS32
RS33
RS34

Append x2 Datatab es

State
D

®® ™ rr P W > > > WP W T O O ®O ® ® > W O > > O

(€, IR B & BN @ 1 IS 2 B @ 2 N 2 N &2 B © 1 I @ 2 I 2 B G 2 B © 1 B G 2 N B &) B AN ®2 MR € B @ ) BN © ) R @, B € B 6 - ]

ASPM (5-yr median)
0.2
0.2
0.6
0.6
0.1
0.5
0.6
0.4
0.5
0.3
0.4
0.3
0.3
0.7
0.6
0.5
0.6
0.5
0.7
0.6
0.7
0.5
0.7
0.6
0.4
0.5

5.8
2.4
4.5
4.2
6.8
5.1
4.2
5.0
6.5
2.8
6.4
5.7
6.3
8.1
7.9
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Site code State n ASPM (5-yr median)
RS37 C 5 0.3
RS38 B 5 0.4
RS39 D 5 0.1
RS40 B 5 0.4
RS41 B 5 0.4
RS42 D 4 0.2
RS45 C 5 0.3
RS46 C 5 0.3
RS48 B 5 0.5
RS50 B 5 0.4
RS51 C 5 0.3
RS53 C 5 0.3
RS55 B 5 0.5
RS57 D 5 0.1
RS58 B 4 0.4
RS59 B 5 0.4
RS60 B 3 0.4
RS61 A 5 0.7
RS62 A 5 0.7

Table A2.24: Number and percentage of (EPT) taxa that are Ephemeroptera (mayfly),
Plecoptera (stonefly) and all Trichoptera (caddisfly) except Hydroptilidae results for the period
2019/20 to 2021/22.

Site code Substrate n Median % Median count
RS02 Soft 3 18.8 3
RS04 Soft 3 25.0 4
RS05 Hard 3 55.0 11
RS06 Hard 3 56.0 12
RSO7 Soft 3 10.5 2
RS10 Hard 3 50.0 15
RS13 Hard 3 50.0 13
RS14 Soft 3 333 11
RS15 Hard 3 40.9 9
RS16 Hard 3 34.8 8
RS17 Hard 3 47.6 10
RS18 Hard 3 23.1 6
RS19 Hard 3 23.1 6
RS20 Hard 3 59.1 15
RS21 Hard 3 54.5 12
RS22 Hard 3 58.3 14
RS23 Hard 3 55.2 16
RS24 Hard 3 52.4 12
RS25 Hard 3 68.2 16
RS26 Hard 3 60.7 15
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Site code Substrate n Median % Median count
RS29 Hard 3 41.4 11
RS31 Hard 3 70.0 14
RS32 Hard 3 55.6 10
RS33 Hard 3 50.0 8
RS34 Hard 3 46.2 6
RS37 Hard 3 333 7
RS38 Hard 3 43.5 9
RS39 Soft 3 9.5 2
RS40 Hard 3 41.7 10
RS41 Hard 3 52.6 10
RS42 Soft 3 20.0 2
RS45 Hard 3 38.9 7
RS46 Hard 3 31.3 6
RS48 Hard 3 43.5 10
RS50 Hard 3 45.5 10
RS51 Hard 3 30.0 7
RS53 Hard 3 23.1 6
RS55 Hard 3 52.4 11
RS57 Soft 3 0.0 0
RS58 Hard 3 35.3 6
RS59 Hard 3 52.4 11
RS60 Hard 3 40.9 9
RS61 Hard 3 61.3 16
RS62 Hard 5 66.7 13
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Periphyton & Cyanobacteria

Table A2.25: Periphyton biomass (Chlorophyll a mg/m?) results for the period 2019/20 to

GW 2021/22 R ver water qua ty & eco ogy mon tor ng report

2021/22 benchmarked against National Objectives Framework (NOF) guidelines. Modelled grades

(coloured lines on the map) are shown for River Environment Classification reaches order three

and above. See methods for details on modelling and benchmarks. n refers to the number of

samples and units are mg/m? unless otherwise noted.

Site code

RS06
RS10
RS13
RS19
RS22
RS24
RS29
RS33
RS38
RS40
RS46
RS48
RS50
RS51
RS58

River class
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%
Default (8%)
Product ve (17%)
Default (8%)

)
)
)
)
)
)
)
)
)
)
)
)

State
A

W O U » UT OUT OT o O o o o o >

n Median
36 5
36 6
36 30
36 42
36 7
36 34
36 53
36 14
36 102
36 7
36 46
36 3
36 49
36 117
36 10

n >200 mg/m?

= N O ' FH =B = O O

—
W w

Table A2.26: Periphyton weighted composite cover (WCC) results for the period 2019/20 to

2021/22 benchmarked against a GWRC periphyton nuisance guideline of 30%.

Site code
RS05
RS06
RS10
RS13
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28

Append x2 Datatab es

35
34
35
35
35
35
35
35
35
34
35
35
35
35
35
35
35

Max WCC (%)
9.8
46.8
19.8
68.5
15.9
43.9
21.3
30.9
41.7
5.0
65.3
82.5
40.3
70.0
18.9
20.0
16.1

n230%

o

o o o o B M B O W+ O B O b~ O N
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Site code
RS31
RS32
RS33
RS34
RS37
RS38
RS40
RS41
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS58
RS59
RS60
RS61
RS62

Table A2.27: Cyanobacteria mats (% coverage) results for the period 2019/20 to 2021/22.

Site code
RS02
RS04
RS05
RS06
RS07
RS10
RS13
RS14
RS15
RS16
RS17
RS18
RS19
RS20
RS21
RS22
RS23
RS24
RS25
RS26
RS28
RS29

Append x2 Datatab es

35
35
35
34
35
35
35
35
35
35
35
35
35
34
35
35
35
35
35
35
35
35

35
35
34
35
35
35
35
35
33
35
35
35
34
34
34
35
35
33
35
35

Max cover (%)
0.0
0.0
0.2
14.1
0.0
4.5
2.5
0.0
0.0
0.0
0.5
0.1
10.5
3.3
40.5
253
7.5
24.8
0.1
11.3
13
31.8
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Max WCC (%)
8.3
12.9
73.5
61.5
313
60.8
87.5
23.9
114
54.0
415
93.1
88.0
97.3
49.9
61.3
37.0
4738
0.6
5.8

n 20-50%

H O O O K+ O +H N O O O O O O O O o o o o o o

n230%

0

» = A O O N OO H N O

n >50%

o

O O O O O O O O O O O O O o O o o o o o o
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Site code
RS31
RS32
RS33
RS34
RS37
RS38
RS39
RS40
RS41
RS42
RS45
RS46
RS48
RS50
RS51
RS53
RS55
RS57
RS58
RS59
RS60
RS61
RS62

Append x2 Datatab es

35
35
34
35
35
35
33
35
35
31
33
35
35
35
34
34
34
35
35
35
33
35
35

Max cover (%)
1.6
0.5
19.3
25.5
1.5
21.8
0.0
69.5
20.3
0.0
0.0
0.3
11.0
12.8
30.7
0.0
0.0
0.0
9.5
0.0
0.0
0.8
0.8
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n 20-50%

O O O O O O O O N O O O O OB W o +H O+ o o o

n >50%

0

O O O O O O O O O O O O O O O +H O o o o o o
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Habitat quality

Table A2.28: Habitat quality results for 2021/22. Assessment categories are scored from 1 ("poor")
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to 10 ("excellent") with an overall score as the total of these out of 100. See methods for details on

assessments.
Site Deposited
code Overall Sediment
RS02 57.0 1.0
RS04 49.5 1.0
RS05 88.0 10.0
RS06 67.5 9.0
RS07 29.0 1.0
RS10 71.5 8.0
RS13 61.0 9.0
RS14 65.5 1.0
RS15 65.0 8.0
RS16 58.0 8.0
RS17 69.0 4.0
RS18 62.5 9.0
RS19 77.5 8.0
RS20 78.5 10.0
RS21 69.5 9.0
RS22 725 9.0
RS23 75.5 9.0
RS24 73.0 9.0
RS25 81.5 1.0
RS26 90.0 9.0
RS28 96.0 9.0
RS29 64.5 9.0
RS38 73.0 9.0
RS39 59.0 4.0
RS40 69.5 9.0
RS42 34.0 1.0
RS45 79.0 9.0
RS46: 54.0 5.0
RS48 73.5 9.0
RS50  63.0 9.0
RS51" 59.0 8.0
RS53 65.0 6.0
RS55 69.5 7.0
RS57 41.5 1.0
RS59 52.0 9.0
RS61 98.0 10.0
RS62 89.0 10.0

Append x2 Datatab es

5.0
5.0
9.0
8.0
1.0
9.0
6.0
8.0
8.0
8.0
8.0
8.0
8.0
9.0
9.0
8.0
9.0
9.0
10.0
10.0
10.0
8.0
9.0
8.0
10.0
7.0
10.0
8.0
7.0
10.0
8.0
7.0
10.0
4.0
5.0
10.0
10.0

Invertebrate Invertebrate
Habitat
Diversity Abundance Diversity

Habitat

3.0
4.0
10.0
10.0
1.0
7.0
4.0
1.0
3.0
4.0
1.0
3.0
3.0
9.0
6.0
9.0
7.0
4.0
9.0
9.0
10.0
4.0
4.0
1.0
3.0
1.0
2.0
5.0
6.0
5.0
2.0
2.0
2.0
1.0
5.0
10.0
10.0

Fish
Cover

4.0
6.0
7.0
5.0
2.0
8.0
7.0
10.0
8.0
8.0
10.0
5.0
10.0
6.0
9.0
6.0
9.0
9.0
8.0
10.0
10.0
8.0
9.0
8.0
8.0
6.0
9.0
8.0
9.0
0.0
6.0
5.0
9.0
8.0
5.0
10.0
9.0

Fish Cover
Abundance Heterogeneity Erosion Vegetation Width

4.0
8.0
9.0
7.0
3.0
5.0
7.0
10.0
6.0
5.0
10.0
6.0
9.0
9.0
8.0
8.0
7.0
4.0
9.0
9.0
9.0
5.0
9.0
8.0
5.0
3.0
6.0
3.0
7.0
6.0
5.0
7.0
5.0
7.0
3.0
10.0
9.0

Hydraulic

3.0
3.0
10.0
6.0
2.0
7.0
6.0
4.0
7.0
5.0
4.0
5.0
6.0
8.0
5.0
6.0
8.0
8.0
10.0
9.0
9.0
7.0
9.0
1.0
9.0
2.0
3.0
5.0
6.0
7.0
4.0
5.0
10.0
1.0
6.0
9.0
10.0

Bank

9.0
6.5
10.0
9.0
4.0
9.5
7.5
8.0
7.0
9.0
8.5
9.5
7.5
8.5
8.0
8.5
9.5
9.0
10.0
8.0
10.0
9.5
6.0
8.5
8.5
1.0
10.0
9.0
10.0
8.0
9.0
9.5
7.5
8.5
4.5
10.0
9.0

Bank

8.0
6.0
8.0
4.0
4.0
6.0
2.0
5.0
5.0
2.0
6.0
4.0
8.0
7.0
5.0
6.0
6.0
6.0
9.0
9.0
10.0
3.0
6.0
7.0
5.0
2.0
10.0
4.0
6.0
5.0
6.0
8.0
6.0
1.0
4.0
10.0
9.0

10.0
6.0
10.0
8.5
8.0
10.0
9.5
9.5
9.0
8.0
9.5
7.0
10.0
10.0
9.5
9.0
6.0
10.0
9.5
10.0
10.0
10.0
5.0
5.5
9.0
10.0
10.0
3.0
9.5
9.0
10.0
9.5
10.0
8.0
4.5
10.0
10.0

Riparian Riparian

Shade

10.0
4.0
5.0
1.0
3.0
2.0
3.0
9.0
4.0
1.0
8.0
6.0
8.0
2.0
1.0
3.0
5.0
5.0
6.0
7.0
9.0
1.0
7.0
8.0
3.0
1.0

10.0
4.0
4.0
4.0
1.0
6.0
3.0
2.0
6.0
9.0
3.0
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Jude Chittock

From: James Flanagan <James.Flanagan@gw.govt.nz>

Sent: Friday, 28 April 2023 8:13 am

To: Anna MclLellan; Nicola Fenn; Callum Hawthorne

Subject: Re: 193 Hautere Cross Road, Te Horo

Attachments: Mangaone_193 Hautere Cross Road_C.jpg; Mangaone_193 Hautere Cross

Road_B.jpg; Mangaone_193 Hautere Cross Road.jpg; 2001 and 2017 Mangaone
Stream Cross-section Overlays.pdf

Hi Anna, Nikki and Callum,
After visiting the site and digging into the information readily at hand. | have the following comments (in sections)

The previous pushed up banks:

e Some sections of the previous banks of the stream had been raised but they did not provide a continuous
and consistent level of protection;

e The banks were not flood protection assets and were not consistent with actual flood protection assets,
they were non-contiguous and were eroding over time;

e These high banks did not have an appropriate resource consent and were not designated under Kapiti
Coasts District Council(KCDC)’s District Plan; and

e The stream was previously free to discharge to natural ground at several locations on the True Left and True
Right of the stream within the property where the works took place.

The recent bank battering works:
e These works are consistent with similar works to allow for riparian planting;
e There will be some limited erosion at the base of these battered banks but this should not be significant;
and
e The battering of the banks actually.increases the channel cross sectional area and therefore the capacity of
the channel.

Effects on flooding:

e The flooding behaviour will have changed from the works that have been undertaken, but the overwhelming
majority of these differences will be confined to the property where the works have taken place;

e The flooding frequency and extents outside of the property where the works have taken place will not
change significantly (based on the information | have at hand);

e The flooding impacts on the properties on the True Left of the stream are insignificant and | assess them to
be de minimis; and

e The flooding impacts on the properties on the True Right of the stream are not significant and | assess them
to be minor.

Here are some suggestions about how to avoid this situation in the future:
e _That informal pushed up banks should actually be built appropriately as stopbanks and added into the
scheme as private assets;
e Any such banks should have the required resource consent; and
e Any such banks should also be designated under KCDC’s District Plan.

Information available to make this assessment:
e 2001 Mangaone Stream Cross Sections;
e 2017 Mangaone Stream Cross Sections;
e 2013 Regional LIDAR 1m DTM dataset; and
e Mangaone Stream Flood Hazard Map based on “‘WRC Mangaone Stream Flood Hazard Assessment Hydraulic
modelling Report and Maps, MWH 2002’.



If you have any questions please contact me

James Flanagan (he/him)

KaipUkaha - Senior Engineer, Flood Protection

Greater Wellington Te Pane Matua Taiao

DDI 04 830 4082 : M 021 731 431

100 Cuba Street, Te Aro, PO Box 11646, Wellington 6011
Follow us online: Facebook | Twitter | gw.govt.nz
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Jude Chittock

From: Penny Gaylor <Penny.Gaylor@gw.govt.nz>

Sent: Wednesday, 26 April 2023 2:46 pm

To: David Boone

Subject: Re: Stream bank battering - 193 Hautere Cross Road Te Horo
0276648869

Get Outlook for i0OS

From: David Boone <David.Boone@gw.govt.nz>

Sent: Wednesday, April 26, 2023 2:45:51 PM

To: Penny Gaylor <Penny.Gaylor@gw.govt.nz>

Subject: RE: Stream bank battering - 193 Hautere Cross Road Te Horo

Now’s good. | don’t have your number, sorry

Yes, comms in progress.

From: Penny Gaylor <Penny.Gaylor@gw.govt.nz>

Sent: Wednesday, 26 April 2023 2:44 pm

To: David Boone <David.Boone@gw.govt.nz>

Subject: Re: Stream bank battering - 193 Hautere Cross Road Te Horo

Great, when can we speak?
And is some material being worked on to put out to the Te Horo community ?

Get Outlook for iOS

From: David Boone <David.Boone@gw.govt.nz>

Sent: Wednesday, April 26, 2023 2:12:52 PM

To: Penny Gaylor <Penny.Gaylor@gw.govt.nz>

Subject: RE: Stream bank battering - 193 Hautere Cross Road Te Horo

Hi Penny,

| heard you’ve been trying to get a hold of Graeme Campbell. Best if you speak with me if you’d like an update on
this.

Dave

David Boone

Kaiwhakahaere Matua, Manager, Land Management
Greater Wellington Te Pane Matua Taiao

M: 0274 583 947

34 Chapel Street

P O Box 41, Masterton 5840

Follow us online: Facebook | Twitter | gw.govt.nz




From: David Boone

Sent: Wednesday, 19 April 2023 9:31 am

To: Penny Gaylor <Penny.Gaylor@gw.govt.nz>

Subject: Stream bank battering - 193 Hautere Cross Road Te Horo

Kia ora Penny,
I understand that you’ve been contacted by Jennifer lles and/or neighbouring landowners and/or media?

There's a few issues we’re working through internally and best if you and | can have a chat before you make any
external statements.

Please give me a ring, I'm free most of the day.

Thanks
Dave

David Boone

Kaiwhakahaere Matua, Manager, Land Management
Greater Wellington Te Pane Matua Taiao

M: 0274 583 947

34 Chapel Street

P O Box 41, Masterton 5840

Follow us online: Facebook | Twitter | gw.govt.nz
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Text Message
Tue, 18 Apr at 11:54 AM

Hi Penny, Jamie Peryer here,
Graham Winterburn mentioned
there's some noise being made
about the bank battering on the
Mangaone stream. The works
are part of a restoration pioiect

I'm involved with. | can give you
details of what's gone on i you
need it. The works are not paid
for or subsidised by GW but have
been commissioned by the
landowner on GW advice.

Thanks ve ,&h
Really u ezj:;(planatlon £

| he info to the editor
@- urance it's a private
owner activity not GWRC?
Q. vithout the reference to you, or

roviding more info.

"’T,

Hi Penny, it's a bit more
complicated than stating it's
entirely a private landowner
activity given we've provided
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about the bank battering on the
Mangaone stream. The works
are part of a restoration project

I'm involved with. | can give you
details of what's gone on if you
need it. The works are not paid
for or subsidised by GW but have
been commissioned by the
landowner on GW advice.

Hi

Thanks very much.
Really useful explanatlo%
Can | share the info e editor
to give assurance i rlvate
landowner acti t GWRC?
...without th erence to you, or
providing r@ info.

Hi Penny, it's a bit more
complicated than stating it's
entirely a private landowner
activity given we've provided
advice and are supporting the
planting. I've had a chat with
David Boone my manager and

he'll be in touch around our
messaging to externals.




From: Jamie Peryer

To: Jennifer Iles
Subject: Hautere riparian restoration project
Date: Tuesday, 17 January 2023 11:41:00 am
Attachments: image004.png

image005.png

Jenny Iles proposed sketch for bank battering works.pdf

HiJenny,
Good to chat today.

Regarding the bank battering project as part of the overall plan to restore your section of the
Mangaone Stream, here are the conditions that need to be met. | will go over all of this with you
and the digger operator closer to the time that we undertake the works, which.we’ll aim for late
February or early March.

Firstly here is the methodology for the operations:
e Works will only be undertaken at a dry time of year e.g. late summer, and when there is
limited rain in the forecast.
e The extent of earthworks will not exceed 3,000m?2 in area. (Retention pond will be
postponed until next year)
e The methodology will follow the below stages (supplied by flood protection)



e The final batter will be a minimum of 1:3, in some cases it will be more. The batter will
taper into the banks existing natural gradient.

e Material cut from the batter face will be spread back from the top of the bank away from
the stream and track rolled. Where possible the batter itself will be track rolled.

e The bank once battered will be hyrdroseeded within 2 days of completion of works,
monitoring of successful strike will be observed following application.

e Bank will be planted with appropriate native species in Autumn, through GW’s Land
Management programme.

e Visual assessments of instream clarity will be undertaken throughout the duration of the
construction works. Should excessive sediment be visible in the stream during or post
construction, works will cease and solutions will be sought.

Secondly here are the generic permitted activity conditions copied straight fromour natural
resources plan:

(d) the activity shall comply with the beds of lakes and rivers general
conditions specified above in Section 5.4.4, excluding condition (f)
(trout spawning) if the activity is solely for the purpose of removing
flood debris from the inlet or outlet of a culvert or stormwater
discharge pipe, or to remove flood debris from against the supporting
structures of a bridge, and if in the case of both of these exceptions,
the removal is necessary to maintain the immediate integrity and
safety of the affected structures, and

(e) the removal of flood debris shall be for the purposes of flood or
erosion control or to maintain the integrity of a structure, and

(f) any beach recontouring operation shall not occur on any part of the
bed covered by water at the time of the bed disturbance, and

(g) depth of excavation for beach recontouring activities shall not extend

below a level greater than 0.1m above the water level adjacent to the
extraction site and shall not extend to a depth greater than 1m, and
(h) any moved or extracted river bed material or flood debris shall not be
placed in the bed of the river in such a way as it forms a mound or
causes the natural course of the river to be altered in a flood event,

and
(i) any beach recontouring shall only be for the purposes of mitigating
the adverse effects of flooding or erosion, and
(j) the activity does not occur within a site identified in Schedule C (mana
whenua).
Note
General condition 5.4.4(n) prevails over the Resource Management (National
Environmental Standards for Plantation Forestry) Regulations 2017.
The removal or extraction of gravel, sand or other natural bed material from
the bed of a river is provided for in Rule R132.
Thirdly

An email is to be sent to notifications@gw.govt.nz prior to the work beginning to ensure GW
compliance teams are aware the activity is going ahead should enquiries come through from the
public.




Cheers,

makaurangi Jamie Peryer
B Kaitohutohu | Land Management Advisor — Western Programme Lead
Greater Wellington

M:

89 Riverbank Road, Otaki 5512

Follow us online: Facebook | Twitter | gw.govt.nz






