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1. Introduction

This document provides technical background to tugcomes listed in
Schedule H of the Regional Plan: Working documentdiscussion (GWRC
2013) — a copy of this schedule is reproduced ipehglix 1. The information
provided is primarily related to the numeric out@sin the Schedule H tables,
but where necessary narrative outcomes are alsinexlt Information is
presented separately for each of the following:

* rivers and streams

* lakes

* wetlands

e groundwater, and

* open coast, harbours and estuaries.

In general, the outcomes listed in Schedule Hraended to represent a ‘good’
(or ‘healthy’) state for their respective valuesheT exceptions are for
‘significant’, ‘regionally important’ or ‘outstandg’ waterbodies where some
outcomes are included to represent an ‘excelle¢ates

The methods used to identify the thresholds thhheehe different states vary
for the different attributes. For some, such asojical indicators of ecological

health, the state is identified based on deviafrom reference or pristine

conditions. For others such as toxicants, threshatd identified based on the
measured responses of aquatic organisms to a kdosenof toxicant.

The numeric outcomes are based largely on existagpnal and regional
guidance or best practice where available. For nadimjputes in the Schedule
H tables, technical guidance is still under develept regionally and/or
nationally (eg, through central government’s NatioBbjectives Framework).
Where this is the case, or where data to set nenmricomes is lacking,
narrative outcomes have been used in place of nanmrtcomes. It is

expected that narrative outcomes may be replactd mameric outcomes as
further technical advice becomes available.

1.1 Shared values framework

The direction of Te Upoko Taiao, Greater WellingtBegional Council’s
Natural Resource Management Committee, has beéththaevised Regional
Plan provide for ‘shared values’ for water qualityd quantity. These shared
values are:

* Aquatic ecosystem health and mahinga kai. To provide for the aquatic
ecosystem health of a waterbody the quality anchiiyeof the water and
associated habitat must be sufficient to sustam rfinge of species,
processes and functions that would naturally ogouthat water body.
Human use and food gathering is an important aspeitte mahinga kai
value and requires that water quantity and qualistains flora and fauna
important to tangata whenua.

' See Te Upoko Taiao Committee Paper for 4 December 2012 docs #1131834.
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* Contact recreation and tangata whenua use. Contact recreation
outcomes provide for people to undertake activitiest involve direct
contact with a water body. The tangata whenua adgevis similar but
stresses the importance of an integrated relatipnsith water to sustain
physical, mental, community and spiritual wellbeing

GWRC considers that there is a significant, thongh complete, degree of
cross-over between attributes of aquatic ecosysteaith and mahinga kai as
well as those of contact recreation and tangatanudeise. Further work into
this cross-over is needed. There are also diffe®between these values. For
this reason attributes specific to mahinga kai enthngata whenua use have
been recommended for inclusion in the Schedulebl¢sa A technical report to
provide background to the shared values frameworkd athese
recommendations is currently being developed.

The narrative outcomes recommended are intendptbtade for mahinga kai

and tangata whenua values at a catchment scalee\rdopwit is recognised that
providing for these values may be more specificdialt with at the scale of
the individual site.
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Rivers and streams

This section sets out information in relation tdblEs H1.1-H1.2 and Tables
H1.4-H1.5 in Schedule H, covering aquatic ecosyske&alth/mahinga kai,

contact recreation/tangata whenua use, stock \mgteriand trout

fishery/spawning values in rivers and streams. Bemknd information

regarding the selection of attributes to represeath value and the
identification of numeric outcomes is provided inamber of different reports
(Table 2.1).

Table 2.1: Technical reports relevant to each value identified for rivers and
streams in Schedule H

Value Relevant technical report

Ecosystem health and mahinga kai Biological and habitat attributes: this report
Water quality attributes: Ausseil (2013c)

Contact recreation and tangata whenua use | Ausseil (2013a)

Stock watering Ausseil (2013a)

Trout fishery and spawning Ausseil (2013b)

Aquatic ecosystem health and mahinga kai

River classes

The Freshwater Environments of New Zealand (FWERNIZssification has

been used as the basis of river classes to repmestemal variation in river and
stream ecosystems across the Wellington region.r@asons for selection of
the FWENZ classification and documentation of anmeswits for the

Wellington region are documented in Warr (2009) svakr (2010). Grouping

of the amended FWENZ classes into the river clasesl in Schedule H is
outlined in Table 2.2.

Table 2.2: Table of GWRC FWENZ classes included in each river class listed in
Schedule H

. - GWRC FWENZ
River class | Description
classes

1 Steep gradient, hard sedimentary C7,C10, UR

2 Moderate gradient and coastal, hard sedimentary C5, C1, Coéb

3 Moderate gradient, soft sedimentary C8

4 Low gradient, large, draining ranges Cb6a

5 Low gradient, large draining plains and eastern Wairarapa | C6c

6 Low gradient, small A B

These river classes are illustrated in Maps 20A-20Ehe Regional Plan:
Working document for discussion (GWRC 2013). A cagythese maps is
provided in Appendix 2.
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2.1.2

Biological attributes

The biological attributes in Table H1.1 were chogenrepresent different
aspects of river and stream ecosystem health. Fiscroinvertebratés
periphytorf and macrophytésare all known to respond to a gradient of human
related environmental stressors and are widely aseihdicators of river and
stream health both nationally and internationattg,(Hudson et al. 2011;
Schallenberg et al. 2011; Barbour et al. 1999).

(@) Narrative outcomes for fish, macroinvertebrates and
macrophytes

The outcomes for biological attributes refer to owommity structure,
composition, diversity and abundance. These differ@spects are widely
recognised as being an important part of an intedranalysis of the biological
condition of rivers and streams (Barbour et al. 999

Note that the fish attribute refers only to theltieaf native fish communities.
The health of trout fisheries and spawning groua@scovered in Section 2.4
and in Table H1.5 of Schedule H.

(b) Numeric outcomes for periphyton biomass

Although periphyton production provides the badishe food chain in rivers
and streams, excessive periphyton growth can hetrareental effects on river
and stream ecosystem health.

Periphyton biomass is the quantity of organic nmdttat has accumulated from
periphyton production per unit area of stream Higgs 2000) and is most
commonly represented by chlorophglconcentration. Greenfield (in prep)
provides the background to the selection of petipimypiomass as an indicator
and its relationship with environmental variableadaother biological
indicators in the Wellington region.

Biggs (2000) estimates that the boundary betweggotobphic (low nutrient
status) and mesotrophic (moderate nutrient stawsjlitions is represented by
mean monthly and annual maximum chloroplayl€oncentrations of 15 and
50 mg/nf, respectively. An annual maximum concentratior200 mg/nf is
estimated to represent the boundary between meéatroand eutrophic
conditions.

An additional chlorophylla threshold of 120 mg/mhas been used by
Environment Canterbury (Hayward et al. 2009) andzéms Regional Council
(Ausseil & Clark 2007). This threshold is identdien Biggs (2000) as
protecting trout habitat and angling values in mvdominated by filamentous
algae. However, it has also been used to represstate of enrichment that is
intermediate between the oligotrophic/mesotropinid emesotrophic/eutrophic
(high nutrient status) thresholds. These threshalds used as the basis of
numeric outcomes for periphyton biomass acrosdiffierent rivers classes in
the Wellington region. The thresholds selectedeiach river class reflect the

2 Macroinvertebrates are small insects, crustaceans, snails, worms and other animals that inhabit river and stream beds.
3 Periphyton is the mixture of algae, cyanobacteria and heterotrophic microbes that covers a river or stream bed.
4 Macrophytes are emergent, submerged or floating aquatic plants which grow in or near the water.

PAGE 4 OF 48 1234058-V8



2.13

degree to which periphyton biomass varies naturallgpending on
environmental factors such as accrual périedater temperature and nutrient
concentrations.

(i) River class 1

Rivers and streams in river class 1 are locatdtiérupper Tararua, Rimutaka
and Aorangi ranges and are subject to short acperads and naturally low
nutrient concentrations. As such these rivers amds support naturally low
levels of periphyton biomass. Accordingly, a maximannual chlorophyla
concentration of 50 mg/is identified as the outcome for both “significant
aquatic ecosystem” and “healthy aquatic ecosysteattomes for this river
class.

(i) River classes 2 and 4

Rivers and streams in these classes have modeatebperiods and occur at
lower altitude and, as such are likely to suppaturelly higher periphyton
biomass than rivers in class 1. Accordingly, thécomes for “significant
aquatic ecosystems” and “healthy aquatic ecosystemdass 2 and 4 rivers
and streams are recommended as a maximum annualogihyll a
concentration of 50 and 120 md/mespectively.

(iir) River classes 3, 5 and 6

Rivers and streams in these classes generally loageaccrual periods and
occur at low altitude. As such, they are likelystgqpport moderate periphyton
biomass even under natural conditions. Accordinghe outcomes for
“significant aquatic ecosystems” and “healthy aguatosystems” in class 3, 5
and 6 rivers and streams are recommended as a oraxamnual chlorophyh
concentration of 120 and 200 mg/mespectively.

Water quality attributes

The selection of water quality attributes and numeutcomes is documented
in Ausseil (2013c). Those not covered or thoseafioich the recommendation
differs to that in Ausseil (2013c) are discusseldwe

€) Nutrients

The availability of nutrients — in particular nigen and phosphorus — is one of
the factors that control instream plant growth. Tiedationship between
concentrations of plant available nutrient concgiins and instream plant
growth is complex and will vary both spatially at@mporally depending on a
number of environmental factors including light gaility, flow variability,
temperature, substrate type and invertebrate gydklatheson et al. 2012).

There are currently insufficient data to identifynmeric outcomes for instream
nutrient concentrations that can be applied agonal scale.

5 Accrual period relates to the length of time between high flows that flush periphyton from a river or stream.

1234058-V8
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2.15

2.2

(b) Toxicants

The numeric outcomes listed for nitrate-nitrogerd aammoniacal-nitrogen
relate only to their toxic effects on aquatic lifdese outcomes do not consider
the effect of these nutrient species on instreamtgrowth.

The chronic toxicity outcomes identified for nigatitrogen are based on the
updated guidelines of Hickey (2013). The guidelioe protection of 99% of
species is recommended for rivers and streamsifigéenas having significant
indigenous ecosystem values while the 95% protectevel guideline is
recommended for all remaining rivers and streanibkerregion.

The chronic toxicity outcome for ammoniacal nitrogdiffers from the

recommendation in Ausseil (2013c). Due to uncetyaamound the distribution
of the freshwater clarB8phaerium Novaezelandiaeross the different FWENZ
classes it is recommended that the ANZECC (2008% p®otection guideline
apply across all rivers and streams.

Flow attributes

The quantity of flow in rivers and streams is a kagtor that affects both the
availability and quality of habitat for aquatic argsms. Minimum flow has
been selected as the primary attribute to reprasest and stream flow and
numeric outcomes have been proposed in Policy LWd®%he Regional Plan:
Working document for discussion (GWRC 2013) withe tintention of

maintaining ecological values (Thompson & Mzila prep.). In addition,

allocation limits that are also focussed on maiatee of ecological values
have been identified in Schedule | and are disclgsd hompson and Mzila

(in prep.).

Habitat attributes

There is extensive literature which demonstrates tie quantity and quality
of physical river and stream habitat determinesstizessful colonisation and
maintenance of aquatic organisms (eg, Harding.€&2Qf19). Physical river and
stream habitat provides a basic medium for survarad can provide shelter,
protection from predators, and habitat for eggs@nplosition.

The degree of fine sedimé&mtover of a river or stream bed is a specific aspec
of habitat quality that is affected by changingdarse and is known to have a
major impact on river and stream ecosystem hedittparticular, sediment
alters the physical habitat by clogging interstispaces used as refugia by
benthic invertebrates and fish, by altering foosbrgces and by removing sites
used for egg laying (Clapcott et al. 2011).

Contact recreation and tangata whenua use

The selection of biological and water quality &fiies and numeric outcomes
for contact recreation is documented in Ausseill@). In addition to the
recommendations of Ausseil (2013a) outcomes regardover of potentially
toxic benthic cyanobacteria and deposited sedimawne been included. These
are discussed below.

8 Fine sediment refers to inorganic particles that are less than 2 mm in size.
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Benthic cyanobacteria

Benthic cyanobacteria are photosynthetic prokacyairganisms that are
integral parts of many aquatic ecosystems. Howewsrder favourable
conditions cyanobacterial cells can multiply andvfalense mats which can be
toxic. The toxins produced by cyanobacteria, knoagncyanotoxins, are a
threat to humans and other animals when consumeldinking water or by
contact during recreational activities (MfE/MoH 200 The outcome for
benthic cyanobacteria cover is based on the slaneé level of the MfE/MoH
(2009) interim New Zealand guidelines for cyanobgatin recreational fresh
waters.

Sediment cover

Excess fine sediment cover can detrimentally affaet value of a river or
stream for recreational use. Deposited fine sediman reduce the aesthetic
appeal of a river or stream as well affecting thgsical experience of contact
recreation due to poorer water clarity on contactwell as a ‘feel’ of fine
sediment under the toes (Clapcott et al. 2011).dtheome for sediment cover
is based on the recommendation of Clapcott eR@lLY).

Stock watering

The selection of water quality attributes and numermutcomes for stock
drinking water is documented in Ausseil (2013a).

Trout fishery and spawning

The selection of biological and water quality dtiites and numeric outcomes
for trout fishery and trout spawning waters is doeated in Ausseil (2013b).
Outcomes not discussed in Ausseil (2013b) or thekere clarification is
required are covered below.

Biological attributes

The recommendation to use Ash Free Dry Weight (ABDW place of
chlorophyll a concentration to represent periphyton biomass evaited in
error from Tables A and 13 of Ausseil (2013b). Tse of AFDW in Table
H1.5 follows the recommendation made in sectionoBBat report.

Water quality attributes

The need for nutrient outcomes to provide for tréishery and spawning

values is not discussed in Aussiel (2013b). Theenitoutcome is included as
the availability of nutrients (specifically nitrogeand phosphorus) is a key
factor controlling the growth of instream plantsigéhin turn effects trout

growth and abundance and the quality of the trogtiag experience.

Habitat attributes

Fine sediment cover can reduce the quality of tspatvning habitat. The
outcome for this attribute is based on the reconutaton of Clapcott et al.
(2011).
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3. Lakes

This section sets out information in relation tdolEs H2.1-H2.3 in Schedule
H, covering aquatic ecosystem health/mahinga laifact recreation/tangata
whenua use, and stock watering values in lakes.

3.1 Aquatic ecosystem health and mahinga kai

The numeric outcomes of the aquatic ecosystemrealtie centre around two
commonly used and accepted indicators of lake t¢iomdithe Trophic Level
Index (TLI) and the Lake Submerged Plant Index @SRI). Each of these
indicators is outlined below in relation to wateuvatity and biological
attributes, respectively.

Only one of these indicators is applied to somedakeflecting differences in
characteristics between lakes (eg, Lakes Wairaeaqh Onoke lack aquatic
vegetation and therefore LakeSPI is not used asmdinator of ecological

condition for these lakes) and the availabilitydzfta (eg, there is currently
insufficient water quality data to recommend a Tdassification for Lakes

Pounui, Kohangapiripiri or Kohangatera). In paréculLake Onoke represents
a unique environment in the region, being definedam intermittently closed
and open coastal lagoon (ICOL). As a result, edegyshealth attributes and
outcomes for this lake have also been considereghaass of the aquatic

ecosystem health provisions for estuaries (seeddes}).

3.1.1 Water quality attributes — nutrients

The key measure of nutrient status and/or proditiiiv New Zealand lakes is
the Trophic Level Index (TLI). The TLI is typicallgalculated using four
separate water quality measurements: total nitrotgtal phosphorus, water
clarity and chlorophylla. In some lakes where clarity is affected by glacia
flour deposits or wind-induced re-suspension ofelsdd sediments, it is
common practice to exclude clarity from the TLIadation, resulting in what
is referred to as the TLI-3. Because the wateriyuaf both Lake Wairarapa
and Lake Onoke is known to be affected by wind-cetl re-suspension
(Perrie & Milne 2012), Hamill (2013) has recommet@pplying the TLI-3 to
these two lakes.

TLI and TLI-3 ‘scores’ can be calculated using Istlg different approaches.
Hamill (2013) has recommended the approach usedhtional reporting (eg,

Verburg et al. 2011) which differs slightly fromathused in the LakeWatch
software (Burns 2000). This method involves calin¢athe TLI score for

each sampling occasion and taking the average Gatesfor the period in

guestion (two years of monthly measurements isepabfe) as opposed to
calculation based on annual (or the time periodjuestion) averages of the
various water quality variables.

Due to the strong saline influence on water qualéported in both Lake
Wairarapa and Lake Onoke (Perrie & Milne 2012), Hiaf®013) recommends
that only sample results with electrical condutyivioncentrations of less than
990 uS/cm and less than 5,000 uS/cm are used larlatng the TLI-3 for
these lakes, respectively.
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At the present time, numeric TLI outcomes have lme¢n included in Table

H2.1 of Schedule H. As indicated in Section 3.XtHer work is required to

identify appropriate TLI outcomes for some lakeattipularly Lakes Pounui,

Kohangatera and Kohangapiripiri, where limited wajeality data have been
collected to date. In terms of Lake Waitawa, oniy gyear’s worth of data is
available while for Lake Wairarapa, sampling hasjluecently, been limited

to just three or four occasions per year. Seveeaks of near-monthly data
exist for Lake Onoke but the current monitoringesis influenced by the

Ruamahanga River outflow and therefore is not cmred to be representative
of overall lake water quality (Perrie & Milne 2012)

In the absence of numeric TLI outcomes, the apprdaken in Table H2.1 is

to use the TLI classification ‘band’ that represeathealthy ecosystem in the
form of a narrative outcome. The TLI ‘band’ useles into account that lake
water quality and productivity varies naturally Bgke type (eg, deep

oligotrophic lakews shallow lowland coastal lakes).

Based on unpublished data from a preliminary assessof reference or ‘best
available’ conditions for different New Zealand dakypes (Hamill, pers.

comm.) and allowing for some departure from thésst available’ conditions
(but not below a ‘healthy state’), Lakes WairaraPapke and Waitawa could
all be expected to support TLIs somewhere in theophic range (ie, TLI of

4.0 to 4.99). Therefore this has been reflectethen narrative outcome for
water quality in these lakes.

3.1.2 Biological attributes

The biological attributes in Table H2.1 were chogenrepresent different
aspects of lake ecosystem health. Only narrativeoouwes are possible for fish
and phytoplanktohat the present time.

(@) Lakes Submerged Plant Index (LakeSPlI)

LakeSPI, like the TLI, is widely used in New Zeadaas an indicator of a
lake’s overall ecological condition or health. L&kd is a synthesis of
components from both native aquatic plant conditind invasive aquatic plant
condition. Using LakeSPI, lake vegetation is plai#d one of five categories
of lake condition: excellent (>75% vegetated), higtb0-75%), moderate
(>20-50%), poor (>0-20%) or non-vegetated (0%).

The LakeSPI outcomes listed in Table H2.1 for Lakehangapiripiri and
Pounui are based on those determined from actkaldasessments carried out
in autumn 2011 by de Winton et al. (2011) and sunsed in Perrie and Milne
(2012). It is considered that these numeric outc(dich fall in the ‘high’
LakeSPI category) reflect a ‘healthy’ ecologicahdition.

In the case of Lake Kohangatera, the numeric outcmpresents the average
between a 2011 survey and a more recent surve9i8 gde Winton 2013),
placing it in the ‘excellent’ LakeSPI category. Mgiining this current ‘near
reference’ condition reflects the fact that LakenKngatera has been ranked in

7 Phytoplankton are photosynthesising microscopic organisms that inhabit the upper sunlit layer of lakes (as well as other water bodies). They are
agents for primary production, a process that sustains the aquatic food web.
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3.2

3.3

the top 10 lakes nationally for aquatic vegetatiatues and is considered a
nationally outstanding example of a lowland lagesgstem (de Winton et al.
2011; de Winton 2013).

For assessment purposes, a change in LakeSPlafdess than 5% is taken to
reflect no significant change in vegetation comdit{de Winton 2013).

Contact recreation and tangata whenua use

Although it is recognised that most of the lakeghia Wellington region are
not widely used for swimming and other forms ofnmairy contact recreation,
the national microbiological water quality guides (MfE/MoH 2003) lack
guidance for secondary contact recreation (eg, kaga fishing) in New
Zealand fresh waters. Therefore, in recognitiontt@f likelihood that some
primary contact recreation does occur (eg, LaketdMa) and for consistency
with the narrative outcome for tangata whenua ugkthe approach taken for
rivers and streams (see Section 2.2), the numataome forE. coliindicator
bacteria provided in Table H2.2 aligns with thert#etion mode of the
MfE/MoH (2003) guidelines (ie, <26B. coli/L00mL).

An outcome regarding the presence of potentialyctbenthic cyanobacteria
has been included based on the surveillance lelvéheo MfE/MoH (2009)
interim New Zealand guidelines for planktonic cybacteria in recreational
lakes.

The clarity outcome is consistent with the horizbnlistance for safe visibility
in rivers and streams managed for recreationalega{iiable H1.2). The more
stringent water clarity outcome for Lake Kohanggmpir recognises that the
lake bed is currently visible from the lake’s sgdaand that it is desirable,
from an aesthetics point of view, for recreationsérs to be able to view the
bed from the lake’s edge (Hamill 2013).

Stock watering

The water quality outcomes for stock drinking wedes consistent with those
recommended for rivers and streams in Table HE2jogumented in Aussell
(2013a). The exception is the outcome for cyanaictvhich is based on best
available national guidance for lakes (MfE/MoH 209
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1234058-V8

Wetlands

This section addresses Table H3.1 in Schedule kerow wetland aquatic
ecosystem health and mahinga kai values.

Aquatic ecosystem health and mahinga kai

Wetland classification

The wetland classes set out in Table H3.1 are e@fihy Johnson and
Gerbeaux (2004), nationally recognised experts @tlamd ecology. These
classes describe functional wetland units, eactwbich is defined by a
distinctive combination of factors related to hydgy, substrate and water
guality. Bogs, for example, receive water inpunfraainfall only, are nutrient
poor and usually acidic.

Water quality and habitat attributes

The water quality and habitat attributes selecedidet core aspects of wetland
condition that have been chosen for national wdtlaronitoring purposes
(Clarkson et al. 2003). The pH ranges listed farthewetland type in Table
H3.1 are as described in Johnson and Gerbeaux )200wse numbers
represent a classification band for a healthy fonatg ecosystem for each of
the relevant wetland types.
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5.1

5.2

Groundwater

This section sets out information in relation tdlEs H4.1-H4.5 in Schedule
H, covering groundwater values relating to aquatiosystem health/mahinga
kai, contact recreation/tangata whenua use, healts of people, and stock
watering.

The groundwater tables explicitly recognise two npipal types of
groundwater:

» Groundwater directly connected with surface watiefibed as Category A
and Category B groundwater); and

» Groundwater not directly connected with surface ewafdefined as
Category C groundwater).

The delineation of Category A, B and C groundwaighe Wellington region

follows extensive numerical modelling work undedakin the Wairarapa
Valley (Gyopari & McAlister 2010a, b and c) thatghlighted the linkages
between groundwater and surface water. Categoridd @hd C represent the
varying degree of hydraulic connectivity betweemugrdwater and surface
water (direct, moderate and very little, respedyivevith Hughes and Gyopari
(2011) recommending that abstraction from Catedoand B groundwater be
managed under surface water allocation policy.

Aquatic ecosystem health and mahinga kai

The sole numeric outcome identified for groundwatersystem health relates
to chronic toxicity of nitrate-nitrogen. The thredth set for nitrate-nitrogen in

groundwater directly connected to surface wat@oissistent with the chronic

toxicity threshold for rivers and streams in Tablé.1 and is derived from

Hickey (2013) (see Section 2.1.3).

The chronic toxicity threshold set for groundwatdwat is not directly

connected to surface water is also set at the 9%#eqiion level. This is to

recognise the need to maintain healthy groundwdgpendent ecosystems;
recent scientific studies have indicated that thkeéstence and function of
subterranean fauna is an important component imter@nce of groundwater
quality and healthy groundwater ecosystems (Fenwickcarsbrook 2008;

Reid & Scarsbrook 2009; WEPA 2012).

Table H4.1 also provides narrative outcomes toestdother toxicants that can
be present in groundwater and the potential fotaraimants other than nitrate
(eg, pathogens, nutrients and toxicants such agyhemtals) to impact on

hydraulically connected surface waters. Therefbesd is a close relationship
between this table and Tables H1.1 and H2.1 rgjdaiinaquatic ecosystem
health in rivers/streams and lakes, respectively.

Contact recreation and tangata whenua use

Table H4.2 provides narrative outcomes for grourtdwawith a direct
hydraulic connection to surface water, in recognitiof the influence that
groundwater can have on recreational water quadityes in rivers and lakes
(eg, contribution to nuisance algal blooms throagbessive nutrient inputs).
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5.4

1234058-V8

Health needs of people

Groundwater quality, quantity and flow need to benaged for potable supply
and other related human health needs.

The Ministry of Health (2008) Drinking-water Stamds for New Zealand
(2008) are the specific guidelines used to asses®rwfor potable uses.
However, these guidelines are not referred to inld&l4.3. This is because in
some parts of the Wellington region (eg, deep cmufiaquifers of the lower
Wairarapa Valley), groundwater is naturally chasased by elevated
concentrations of some elements (eg, iron, mangaresl arsenic) and,
moreover, groundwater may be treated prior to conpion.

Stock watering

The water quality outcomes for stock drinking wates consistent with those
recommended for rivers and streams in Table HE.8paumented in Ausseil
(2013a).
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6.1
6.1.1

Open coast, harbours and estuaries

This section sets out information in relation tdolEs H5.1-H5.2 in Schedule
H, covering the values of aquatic ecosystem hemntthinga kai and contact
recreation/tangata whenua use in the coastal emagat. These tables divide
the coastal environment into three different typégeceiving environment:
estuaries (including Lake Onoke), harbours andfen coast.

Aquatic ecosystem health/mahinga kai

Estuaries (including Lake Onoke)

Attributes identified in Table H5.1 comprise a séilen of commonly used and
nationally accepted indicators of estuarine ecesyshealth that target four
common ‘stresses’ estuaries are exposed to (Tablg Gedimentation,

eutrophication (nutrient enrichment), toxic contaation and habitat loss.
Salinity, water clarity and nutrients are additiboare estuarine water quality
indicators that have been included in Table H5sln@rative outcomes only —
there is currently insufficient data available bogigionally and nationally to

establish numeric outcomes for these indicators).

Table 6.1: Summary of indicators used in Table H5.1 to assess ecological health
of estuaries (adapted from Robertson & Stevens (2008); Stevens & Robertson (2008)

Estuary ‘stress’ | Indicator Rationale
Estuaries are a natural sink for catchment-derived sediment but
Sedimentation Mud content if sediment inputs are excessive, estuaries infill quickly with
muds, reducing biodiversity and human values and uses. In
particular:

- muddy sediments have a higher tendency to become anoxic
and anoxic sediments contain toxic sulphides and very little
aquatic life.

- elevated sedimentation rates are likely to lead to major and
detrimental ecological changes within estuary areas that
could be very difficult to reverse.

Surface sediments need to be well oxygenated to support healthy

Sedimentation Sedimentation rate

Redox Potential Depth

Eutrophication ; . invertebrate communities (anoxic sediments contain toxic
(Sediment oxygenation) ) . o
sulphides and very little aquatic life).
) . High sediment organic content can result in anoxic sediments
I Sediment organic . )
Eutrophication content and bottom water, release of excessive nutrients, and adverse
impacts on biota.
Mass blooms of green and red macroalgae, mainly of the
genera Enteromorpha, Cladophora, Ulva, and Gracilaria, can
. present a significant nuisance problem, especially when loose
o Nuisance macroalgae
Eutrophication cover mats accumulate and decompose. Algal blooms also have
major ecological impacts on water and sediment quality, such
as reduced clarity, physical smothering and lack of oxygen, and
can displace estuarine animals.
Sediment contamination | Many chemicals discharged to estuaries via urban and rural
Toxic (eg, concentrations of runoff are toxic, even at very low concentrations. These
contamination heavy metals, PAHs and | chemicals can accumulate in sediments and bioaccumulate in

pesticides) fish and shellfish, causing health risks to people and marine life.

Estuaries function best with a large area of rooted vegetation
Habitat loss Saltmarsh area such as saltmarsh and seagrass (as well as a healthy
vegetated terrestrial margin). Loss of this habitat reduces
ecological, fishery and aesthetic values, and adversely impacts
on an estuary’s role in flood and erosion protection,
contaminant mitigation, sediment stabilisation and nutrient
cycling.

Habitat loss Seagrass area
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The numeric outcomes identified for some of theiashe attributes in Table
H5.1 represent the boundary of ‘fair’/’'good’ cld&sations for each indicator,
as set out in Robertson and Stevens (2008). Ircdlse of toxicants, the low
threshold of the ANZECC (2000) Interim Sediment @ua&uidelines (ISQG)
has been applied; contaminant concentrations b#imsathreshold are unlikely
to adversely affect benthic fauna.

6.1.2 Harbours

Table H5.1 incorporates divides Porirua Harboup itwo environments to
recognise that it actually comprises two estuavigth both intertidal and
subtidal habitats. The intertidal attributes andcomes are consistent with
those set for estuaries with the exception of gwinsentation rate (1 mm/yr by
2035). This value has been taken directly from Bwirua Harbour and
Catchment Strategy and Action Plan (PCC 2012) asspirational target for a
‘healthy harbour and catchment'.

For the remaining (subtidal) habitats of Poriruabi¢ar and all of Wellington
Harbour narrative water quality outcomes have belentified for salinity,
clarity and nutrients. Toxicants in both bottomisshts and the water column
are also included, based on ANZECC (2000) ISQG-Laawd 95% species
protection thresholds, respectively. The 95% speg@mtection level is the
most commonly used level of protection for slightipdified fresh and coastal
water ecosystems.

6.1.3 Open coast

The outcomes for open coastal waters focus on watelity attributes
(salinity, water clarity, nutrients and toxicant§he high energy nature of open
coastal waters in the Wellington region means #waumulation of nutrients
and sediments in bottom sediments is unlikely.

6.2 Contact recreation and tangata whenua use

The numeric outcomes in Table H5.2 are drawn frone tational
microbiological water quality guidelines for codséamd recreational shellfish
gathering waters (MfE/MoH 2003). The different lEaailogical indicators
reflect the recommendations of the guidelines:

* Freshwater (including estuarine watei3cherichia coli (E. coli)
« Marine (coastal) waters: Enterococci
* Recreational shellfish-gathering waters: Faecatarohs

The MfE/MoH (2003) guidelines are widely used asrd¢éew Zealand to
assess public health risks associated with corgaceation. The thresholds set
for the summer bathing season (defined as 1 Novetol#l March inclusive)
reflect the boundary of the surveillance (safe) antber (alert) modes of the
guideline§ while the thresholds outside of the summer bathimgson
represent the boundary of the amber (alert) and(aetion) modes of the
guidelines. If water quality enters the ‘actiontegory (>550E. col/100mL

8 When water quality falls in the ‘surveillance mode’, this indicates that the risk of illness from bathing is acceptable - for coastal waters the
accepted level of risk is 19 in every 1,000 bathers (MfE/MoH 2003).
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for coastal waters and >280 enterococci/100mL fmastal waters), then the
water poses an unacceptable health risk from @iiE/MoH 2003).

Note that for contact recreation and tangata wheisgavalues, Lake Onoke is
treated as a lake and not as an estuary (see I158ctip
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Appendix 1 — Schedule H outcomes tables

Schedule H1: Rivers

Table H1.1: Aquatic ecosystem health and mahinga kai

Water type | Rivers
Value Aquatic ecosystem health and mahinga kai
Broad River water quality, quantity and habitat safeguards healthy aquatic ecosystems and supports mahinga kai
outcome
Biological Water quality Flows Habitat
Fish Macroinverte | Periphyton | Macrophyte | Mahinga kai Temp pH Nutrients DO Water Toxicants Sediment Habitat
brates biomass cover clarity cover
NOs-N NHs-N Other
River
Class Chronic | Acute | Chronic | Acute
1 50 19 5.88.5 80 18
SM: 50 SM:19 | SM:6.1-8.2 SM: 80 | SM: 2.2
) The quality,
2 Native fish Mact;owtwerte 120 Macrophyte 20 6489 Th 70 3 diversity and
Outcome community rae ) SM: 50 community SM: 20 SM: 6.7-8.6 € . SM:70 | SM:1.9 connectivity of
community concentratio Cover of fine habitat
structure, structure, Taonga . apital
" structure, " - n of . sediment on includi
composition, " 200 composition, | species are 21 6.8-8.7 . 60 05 Minimum ) ) Including
3 diversity. and composition, diversity and ! plant-availa the river bed is tiparian
Wersty, and | yiversity, and | SM: 120 Y an presentin SM:21 | SM:7.1-84 | ble nitrogen | SM: 70 | SM:0.8 | 2.4/35 flows are within an o
abundance is o abundance is uantities USEPA 9 metin margins Is
L abundance is s q ’ and SM: 20 99 acceptable ithi
within an e withinan | sizes and of a 2009 | SM:99 | accordance within an
accentable within an 120 accentable > ] 21 5885 phosphorus 70 16 1.015 ) i range of that acceptable
4 P acceptable P quality that is avoids with policy | fong under
range of that SM:50 | rangeofthat | appropriate for | SM:20 | SM:6.1-8.2 . SM: 80 | SM:22 LW.P57 range of that
range of that pprop nuisance natural
found under 9 found under the area . o found under
natural found under natural in-stream conditions natural
s natural 200 L. 23 5.8-8.7 p|am grow‘th 60 0.5 "
5 conditions - conditions conditions
conditions SM: 120 SM:21 | SM:6.1-8.4 SM:70 | SM: 0.8
6 200 21 5.8-7.8 60 1.3
SM: 120 SM: 21 | SM: 6.1-7.5* SM:70 | SM: 1.6
sEallisin Relevant resource use limits to
Limits Relevant resource use limits to be defined limits set in Al
Schedule |
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Interpretation of Table H1.1

River class | Description

1 Steep gradient, hard sedimentary

Moderate gradient and coastal, hard sedimentary

Moderate gradient, soft sedimentary

Low gradient, large, draining ranges

Low gradient, large, draining plains and eastern Wairarapa

(o> 2 IS, N I~ BN G RN B

Low gradient, small

River classes are mapped by stretches in Maps @ 2AE

SM Stretches of rivers with significant macroiredrate values, as identified in the first colunfithe table in Schedule C1
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Interpretation of rivers aquatic ecosystem health and mahinga kai Table H1.1

Attribute Unit Direction Narrative Compliance notes
Periphyton biomass mg/m2 Chl a < Periphyton biomass does not exceed ... mg/m2 Chl a. Maximum of monthly periphyton biomass measurements.
Temp Temperature °C < The temperature of the water does not exceed ...°C. 95t percentile of continuous temperature measurements, or if not available the
maximum of monthly spot temperature measurement. Applies to all flows.
pH pH units Range The pH of the water is between ... and .... 5t and 95t percentile of continuous measurements or the minimum and maximum
of monthly spot measurements. Applies at all flows.
* indicates that these outcomes do not apply to streams with high peat cover in the
upstream catchment.
DO Dissolved oxygen % saturation = The concentration of dissolved oxygen exceeds ...% of saturation. 5 percentile of continuous daily or the minimum of monthly spot measurements.
Applies at all flows.
Water clarity m 2 The 20" percentile of visual clarity measured as the horizontal 20t percentile of monthly black disc measurements collected at flows at or below
sighting range of a black disc is no less than ...m, at flows at or below | median flow.
median flow.
NOs-N Nitrate-N mg/L Chronic: < median/ | Chronic: annual median nitrate-N concentration does not exceed ... This outcome relates to nitrate toxicity only. Nutrient outcomes for management of
< 95" percentile mg/L, and annual 95t percentile concentration does not exceed ... in-stream plant growth will be developed as part of the whaitua process.
Acute: < mg/L. The chronic outcomes are firstly a ‘grading’ outcome based on an annual median
Acute: In-stream nitrate-N concentration does not exceed 20mg/L. and secondly a ‘surveillance’ outcome based on an annual 95th percentile as
stipulated in Hickey (2013). These outcomes correspond to a level of protection of
95 % of species and 99% of species for SM rivers.
Both chronic and acute outcomes apply at all flows.
NHs-N Ammonia (chronic) % Chronic: < Annual median ammonia concentrations must not exceed the trigger Annual median of monthly sample results. Applies at all flows.
value for freshwaters defined in the ANZECC (2000) guidelines table
3.4.1 for the level of protection of ...% of species. The trigger value
must be adjusted for temperature and pH as directed in section
8.3.7.2 of the guidelines.
Ammonia (acute) mg/L < The concentration of ammonia does not exceed ....mg/L as defined in | Maximum concentration. Applies at all flows.
the US EPA 2009 table referring to acute criterion for freshwaters with
mussels present.
Other toxicants % <

Toxicants other than nitrate and ammonia do not exceed the trigger
values identified in the ANZECC (2000) guidelines for the level of
protection of ...% of species.

Applies to the dissolved fraction of heavy metals and other contaminants. Based on
annual median. Applies at all flows.
http://www.environment.gov.au/water/publications/quality/pubs/nwgms-quidelines-4-
vol1.pdf
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Table H1.2: Contact recreation and tangata whenua use

Water type Rivers
Value Contact recreation and tangata whenua use
Broad The quantity and quality of water in rivers are suitable for contact recreation, and support tangata whenua use and their relationship with water
outcome
Health Aesthetic
E. coli Benthic pH Toxicants/ Tangata whenua Macrophyte cover Mat algae | Filamentous Water Sediment Sewage fungus
cyanobacteria irritants use cover algae cover clarity cover
covel} Total Emergent
Outcome Bathing season:
260 at low flow* 550 at R f No bacterial or
moderate flow* Refer to tables |¥:rrs :rrneasa i fungal slime growths
20 6.5-8.5 52.3and 5.2.4 confact ar?& 60 30 60 30 1.6 25 visible to the naked
Outside bathing ANZECC2000 | o emonial use eye as plumose
season: growths or mats
550**
Limit Relevant resource use limits to be defined
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Interpretation of Table H1.2

Interpretation of rivers contact recreation and tangata whenua use Table H1.2

Attribute Unit Direction Narrative Notes
E. coli Escherichia coli cfu/100mL < The concentration of E. coli must not exceed 260cfu/100mL between 1 Bathing season is November to March inclusive. Non-bathing season is April to
Nov - 31 Mar (inclusive) when flows are at or below the median flow, or October inclusive.
550cfu/100mL when flows are between the median and 3x median flow. 95th percentile of at least 100 data points
The concentration of E. coli must not exceed 550cfu/100mL between 1 Apr— | « at < median flows
31 Oct (inclusive) when flows below 3x median flow. . .
> between median and 3x median flow
b at <3x median flow
Filamentous algae % cover < Filamentous algae cover does not exceed ...% Applicable at all flows
Mat algae % cover < Mat algae cover does not exceed ...%
Benthic cyanobacteria % cover < Benthic cyanobacteria cover does not exceed ...%
Macrophyte % cover < Macrophyte cover does not exceed ...%
pH pH units Range The pH of the water is between ... and .... 5th and 95t percentile of continuous measurements or the minimum and
maximum of spot measurements. Applies at all flows.
Water clarity m The 20t percentile of visual clarity measured as the horizontal sighting range | 20% percentile of black disc measurements collected at flows at or below median
of a black disc is no less than ...m, at flows at or below median flow. flow.
Sediment cover % < Sediment cover of stream and river beds is less than ...%.
Toxicants/irritants < Concentrations of toxicants/irritants do not exceed those specified in tables Applies at all flows.

5.2.3 and 5.2.4 of ANZECC 2000.

ANZECC 2000 table available at

http://www.daff.gov.au/__data/assets/pdf file/0003/316128/wqg-ch5.pdf. Note
that New Zealand’s Ministry for the Environment/Ministry of Health guidance for
contact recreation water quality standards does not cover toxicants/irritants

1234058-V8
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Table H1.3: Health needs of people

Water type Rivers
Value Health needs of people
Broad outcome River water is suitable for the health needs of people
Water quantity Water quality
Stone The quality of water within group and community water supply areas is
Sufficient water from rivers is available for the health needs of people quatty group y pRly
maintained or enhanced
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Table H1.4: Stock watering

Water type Rivers
Value Stock watering
Broad outcome River water is available in quantities and is of a quality that is suitable for stock watering
E. coli Benthic cyanobacteria cover pH Toxicants/irritants
Refer to table 5.2.3 in ANZE
Outcome <550 20 6.0-9.0 efer to table 5.2.3 cc
2000
Limit Relevant resource use limits to be defined
Interpretation of rivers stock watering Table H1.4
Attribute Unit Direction Narrative Notes
E. coli Escherichia coli cfu/100mL < The concentration of E. coli does not exceed ...cfu/100mL. Applies at flows less than 3x the median flow
Applies year round
95 percentile of at least 100 data points
Benthic cyanobacteria % < Benthic cyanobacteria cover does not exceed ...%
cover
pH pH units Range The pH of the water is between ... and ....
Toxicantsirritants < Concentrations of toxicants/irritants do not exceed those specified in See
tables 5.2.3 and 5.2.4 of ANZECC 2000. http://www.environment.gov.au/water/publications/quality/pubs/nwgms-
quidelines-4-vol1.pdf
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Table H1.5: Trout spawning and trout fisheries

Water type | Rivers
Value Trout spawning and trout fishery
Broad Where appropriate, rivers support trout fisheries and trout spawning
outcome
Biological Water quality Habitat
MCI In-stream plants Temp pH DO Water clarity Nutrients Toxicants Sediment
cover
AFDW Filamentous NOs-N NHz-N Other
algae cover
Chronic Acute Chronic Acute
Waikanae: 2.0

Outcome . Walnu_lomata: 20

Regionally | 45, 19 | 6384 | g0 | Ruamahanga:3.0 1015 95% 99%

important Waiohine: 2.5 The concentration of

Hutt: 2.1 plant-available
o nutrients supports USEPA
35 30 healthy trout 2 2009 20
- fisheries
ocally | o o
e 100 24 6.0-9.0 70 20 24135 95% 95%
U] 120 11 | 6384 | 80 NA 1015 95% 99%

spawning
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Interpretation of Table H1.5

For the purposes of this table, regionally andllgémportant trout fishery rivers and trout spawgiwaters are set out in Schedule N.

Interpretation of rivers trout fisheries Table H1.5

Attribute Unit Direction Narrative Notes
MCI Macroinvertebrate 2 The average MCI score shall be or exceed .... Minimum score, applicable at all flows
community index
AFDW Ash free dry weight mg/m?2 < Periphyton AFDW does not exceed ...mg/m2. Annual maximum. Applies at all flows
Filamentous algae % cover Filamentous algae cover does not exceed ...% during the open fishing See http://wellington.fishandgame.org.nz/local-fishing-regulations for details on
season. the open fishing season.

Temp Temperature °C < Water temperature does not exceed...°C. 95t percentile of continuous temperature measurements, or if not available the
maximum of monthly spot temperature measurement. Outcomes for regionally
and locally significant sites apply year round. The outcome for trout spawning
sites applies between 1 May and 31 October. Applies at all flows.

pH Range The pH of the water is between ... and .... 5th and 95t percentile of continuous measurements, or if not available the
minimum and maximum of monthly spot measurements. Outcomes for regionally
and locally significant sites apply year round. The outcome for trout spawning
sites applies between 1 May and 31 October. Applies at all flows.

DO Dissolved oxygen % saturated 2 The concentration of dissolved oxygen exceeds ...% of saturation. 5th percentile of continuous measurements, or if not available the minimum of
monthly spot measurements. Outcomes for regionally and locally significant sites
apply year round. The outcome for trout spawning sites applies between 1 May
and 31 October. Applies at all flows.

Water clarity m 2 The 20t percentile of visual clarity measured as the horizontal sighting
range of a black disc is no less than ...m, at flows at or below median flow.

NOs-N Nitrate-N mg/L Chronic: < median/ | Chronic: annual median nitrate-N concentrations do not exceed ... mg/L, This outcome relates to nitrate toxicity only. Nutrient outcomes for management

< 95th percentile and annual 95th percentile values do not exceed ... mg/L. of in-stream plant growth will be developed as part of the whaitua process.
Acute: < Acute: In-stream nitrate-N concentrations do not exceed 20mg/L. The chronic outcomes are firstly a ‘grading’ outcome based on an annual median

and secondly a ‘surveillance’ outcome based on an annual 95t percentile as
stipulated in Hickey (2013).
These outcomes correspond to a level of protection of 95% of species for locally
significant sites and 99% of species for regionally significant and trout spawning
sites.
Both chronic and acute outcomes apply at all flows.

NHs-N Ammonia % < Annual median ammonia concentrations must not exceed the trigger value Annual median of monthly sample results. Applies at all flows.

(chronic) for freshwaters defined in the ANZECC (2000) guidelines table 3.4.1 for the

level of protection of ...% of species. The trigger value must be adjusted for
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temperature and pH as directed in section 8.3.7.2 of the guidelines.

NHs-N (acute) mg/L < The concentration of ammonia does not exceed ....mg/L as defined in the Maximum concentration. Applies at all flows.
US EPA 2009 table referring to acute criterion for freshwaters with mussels
not present....
Other toxicants % < Toxicants other than nitrate and ammonia do not exceed the trigger values | Applies to the dissolved fraction of heavy metals and other contaminants. Based
identified in the ANZECC (2000) guidelines for the level of protection of ...% | on annual median. Applies at all flows.
of species http://www.environment.gov au/water/publications/quality/pubs/nwgms-
quidelines-4-vol1.pdf
Sediment cover % < Sediment cover of river beds is less than ...%.

Based on a bank side or in stream visual estimate of sediment cover, an annual
average of monthly assessments.

Sediment is defined as inorganic particles that are less than 2mm in diameter.

Exceptions may be made where it can be proven that sediment cover naturally
exceeds this outcome.
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Schedule H2: Lakes
Table H2.1: Aquatic ecosystem health and mahinga kai

Water type Lakes

Value Aquatic ecosystem health and mahinga kai

Broad outcome Lake water quality, quantity and habitat safeguards healthy aquatic ecosystems and supports mahinga kai

Water quality Biological
Nutrients LakeSPI Fish Phytoplankton Taonga species
Kohangapiripiri 263
Kohangatera NA =88
Outcome Fish communities are healthy
Pounui 256 and the structure, composition, . Taonga species are present in
diversity, reglller)cg and The lake is free of algal quantities, sizes and of a quality
1 abundancs Is within an blooms that is appropriate for the area
Onoke acceptable range of that found
. Trophic status shall be in the under natural conditions
Wairarapa ) NA
eutrophic range or better
Waitawa
Limit Relevant resource use limits to be defined

! Lake Onoke is an intermittently closed and opée RCOL), exhibiting ecological characteristicshmfth a lake and estuary. It is therefore
considered as both a lake and an estuary for ttpopes of aquatic ecosystem health and mahingaakas. See the Coastal aquatic ecosystem
health and mahinga kai table H5.2 for other relewaibcomes.
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Interpretation of Table H2.1

Interpretation of lakes aquatic ecosystem health and mahinga kai Table H2.1

Attribute

Unit Direction Narrative Notes
Trophic Nutrients Range The trophic status shall be in the eutrophic range The eutrophic range for lakes using Trophic Level Index (TLI) is between 4 and
status 499
The TLI for Lakes Wairarapa and Onoke is calculated using TLI3.
LakeSPI Lake Submerged Plant 2

Indicator

The Lake Submerged Plant Indicator value is equal to or greater than ....

See monitoring manual
http://www.niwa.co.nz/sites/default/files/import/attachments/lakespi_manual.pdf
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Table H2.2: Contact recreation and tangata whenua use

Water type Lakes
Values Contact recreation and tangata whenua use
Broad outcome The quantity and quality of water in lakes are suitable for swimming and other types of recreation and amenity, and support tangata whenua use and their relationship with
water.
E. coli Cyanobacteria Clarity Tangata whenua use
P Water clarity is high, so that the lake bed is
Kohangapiripiri D
visible
Kohangatera
Outcome Pounui <260 Cyanobacteria counts do not exceed Lake waters are safe for primary contact and
- Alert 1 (‘safe’ green mode) ceremonial use
Onoke! 2>1.6m Secchi depth
Wairarapa
Waitawa
Limit Relevant resource use limits to be defined

Interpretation of Table H2.2

! Lake Onoke is an intermittently closed and opele IAEOL), exhibiting characteristics of both lakesl estuaries. For the purposes of contact
recreation and tangata whenua use values, Lakeddsaonsidered as a lake.

Interpretation of lakes contact recreation and tangata whenua use Table H2.2

Attribute Unit Direction Narrative Notes
E. coli Escherichia coli cfu/100mL < The concentration of E. coli does not exceed ...cfu/100mL.
Secchi depth m 2 The Secchi depth is ...m.
Cyanobacteria Cyanobacteria counts do not exceed Alert 1 (‘safe’ green mode). Ministry for the Environment/Ministry of Health

(2009) interim national Guidelines for
cyanobacteria
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Table H2.3: Stock watering

Water type Lakes
Broad outcome Lake water quality is suitable for stock watering
E. coli (cfu/100mL) Cyanobacteria Toxicantsl/irritants
Outcome C bacteri ts do not d
anobacteria coun 0 NOL exc .
<550 y 13 COUN'S €0 NO EXCee 6.0-9.0 Refer o Table 5.2.3 in ANZECC 2000
Alert 1 (‘safe’ green mode)
Limit Relevant resource use limits to be defined
Interpretation of Table H2.3
Interpretation of lakes stock watering Table H2.3
Attribute Unit Direction Narrative Notes
E. coli Escherichia coli cfu/100mL < The concentration of E. coli does not exceed ...cfu/100mL
Cyanobacteria Cyanobacteria counts do not exceed Alert 1 (‘'safe’ green mode) Ministry for the Environment/Ministry of Health (2009) interim national
Guidelines for cyanobacteria
pH pH units Range The pH of the water is between ... and ....
Toxicantsirritants < Concentrations of toxicants/irritants do not exceed those specified in http://www.environment.gov.au/water/publications/quality/pubs/nwgms-
tables 5.2.3 and 5.2.4 of ANZECC 2000. quidelines-4-vol1.pdf
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Schedule H3: Natural wetlands
Table H3.1: Aquatic ecosystem health and mahinga kai

Water type

Natural wetlands

Value

Aquatic ecosystem health and mahinga kai

Broad outcome

Natural wetland water quality, hydrologic regime and habitat safeguards healthy aquatic ecosystems and supports mahinga kai

Water quality Habitat Mahinga kai
Hydrologic regime Physicochemical pH Nutrient status Flora and fauna Ecosystem function
indicators
Bog 3-4.8 Low or very low
Outcome Fen 46 Low to moderate Natural wetlands have fair
Water table denth and Physiochemical ‘ Native plants dominate ecosystem intactness Sustainably harvestable
Marsh hvdrologio re. 7me s characteristics, 6-7 Moderate to high and introduced plants Significant wetlands have | populations of mahinga kai
ydrologic reg including conductivity, and animals do not good ecosystem intactness species are present in or
appropriate to the . . i
Seepage wettand type are appropriate to the 4-7 Low to high ‘advelrsely impact the Outstanding wetlands have migrating through the
wetland type integrity of the wetland excellent ecosystem wetland
Swamp 4863 Moderate to high intactness
Saltmarsh 4.9-8 Moderate
Limit Relevant resource use limits to be defined

Interpretation of Table H3.1
The definitions of the different types of wetlarade sourced from Johnson and Gerbeaux (2004).

Table H3.2: Contact recreation and tangata whenua use

Water type

Natural wetlands

Value

Contact recreation and tangata whenua use

Broad outcome

The quantity and quality of water in natural wetlands are suitable for contact recreation and amenity, and support tangata whenua use and their relationship with

water.

1234058-V8

PAGE 35 OF 48




Schedule H4: Groundwater
Table H4.1: Aquatic ecosystem health and mahinga kai

Water type Groundwater
Value Aquatic ecosystem health and mahinga kai
Broad outcome | The water quality and quantity of groundwater safeguards aquatic and groundwater-dependent ecosystem health and supports mahinga kai
Quality
Quantity and flow
NOs-N Other toxicants Connection to other water bodies
Groundwater directly Water quality QOes not cause any
outcome specified for the directly
CRLED CEIICEE D ETEED connected surface water body to be
water The quality of water is maintained to exceeded y The quantity of water is maintained to
95% safeguard healthy groundwater- safeguard healthy
* *
A dependent ecosystems groundwater-dependent ecosystems
directly connected to NA
surface water
Limit Relevant resource use limits to be defined Relevant resource use limits are defined
in Schedule |

Interpretation of Table H4.1

Groundwater directly connected to surface watelugesCategory A groundwater and anyCategory B groundwater which over the course
of a pumping season, represents at least 60% fepletion from local surface water. Groundwater Whilbes not meet this classification is
determined to be not directly connected to surfeater, and include€ategory C groundwater areas.

* See Rivers and Streams aquatic ecosystem headtmahinga kai table H1.1

Interpretation of groundwater aquatic ecosystem health and mahinga kai Table H4.1

Attribute Unit Direction Narrative Notes

NOs-N Nitrate-N mg/L < The annual 95th percentile nitrate-N concentrations do not exceed ... | This outcome relates to nitrate toxicity only. See Hickey (2013). Link
mg/L.
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Table H4.2: Contact recreation and tangata whenua use

Water type Groundwater

Value Contact recreation and tangata whenua use

Broad outcome Ground water quality and quantity is suitable for contact recreation and tangata whenua use

Water quality

Tangata whenua use
Nutrients E. coli

Groundwater directly Plant-available nitrogen and phosphorus do

not cause nuisance algal or macrophyte Counts meet outcomes specified for the
Outcome CEINEHE Wi e growth in the directly connected surface directly connected water body .
water water body Puna (freshwater springs) flow freely year
round with water that is suitable for cultural
cleansin
Groundwater not S
directly connected to NA

surface water

Limit

Relevant resource use limits and targets are defined in Schedule |

Interpretation of Table H4.2

Groundwater directly connected to surface watduglesCategory A groundwater and anyCategory B groundwater which over the course

of a pumping season, represents at least 60% fapletion from local surface water. Groundwater Whilbes not meet this classification is
determined to be not directly connected to surfeater, and include€ategory C groundwater areas.
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Table H4.3: Health needs of people

Water type

Groundwater

Value

Health needs of people

Broad outcome

Ground water quality and quantity is suitable for the health needs of people

Water quality Water quantity
Quantity Salt water intrusion

Outcome

The quality of water within group and community Sufficient groundwater is available for the health The taking of groundwater does not result in the

. 9 landward movement of the saltwater/freshwater
water supply areas is maintained or enhanced. needs of people .
interface

Limit Relevant resource use limits and targets are defined in Schedule |
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Table H4.4: Stock watering

Water type

Groundwater

Value

Stock watering

Broad outcome

Groundwater is suitable and available for livestock drinking.

E. coli pH Toxicants/irritants
Outcome
<550 6.0-9.0 Refer to table 5.2.3 in ANZECC 2000
Limit Relevant resource use limits to be defined
Interpretation of Table H4.4
Interpretation of groundwater stock watering Table H4.4
Attribute Unit Direction Narrative Notes
E. coli Escherichia coli cfu/100mL < The concentration of E. coli does not exceed ...cfu/100mL
pH pH units Range The pH of the water is between ... and ....
Toxicantsirritants Concentrations of toxicants/irritants do not exceed those specified in

tables 5.2.3 and 5.2.4 of ANZECC 2000.

http://www.environment.gov.au/water/publications/quality/pubs/nwgms-

quidelines-4-vol1.pdf
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Schedule H5: Coastal Water
Table H5.1: Aquatic ecosystem health and mahinga kai

Water type Open coast, harbours and estuaries
Value Aquatic ecosystem health and mahinga kai
Broad Harbours, estuaries and open coastal waters safeguard healthy aquatic ecosystems and support mahinga kai
outcome
Sediment quality Water quality Mahinga kai Habitat
Mud Sedimentation Redox Total C Toxicants - Macroalgal Salinity Toxicants Clarity Nutrients
content rate potential sediment growth - water
depth column
Estuaries! 5 5 3 2 There is no The natural The extent and
nuisance salinity condition of
Outcome Inter-tidal 5 ) 3 9 odours or regime is conger;\?ratio Taonga existing
flats? ISQG-low sediment maintained - speciesare | seagrass beds
Porirua anoxia arising Water dlarity | - n of plant presentin and saltmarsh
Harbour from nuisance 95% is suitable for available quantites, size nianed
Harbour- R 1 by 2035 R R macroa|ga| healthy nutrients and of a ’ua“t are maintaine:
wide y rowth marine does not quallty | or enhanced
9 that is
ecosystems cause iate
] nuisance appropriate for
Wellington Harbour NA ISQG-low NA NA the area
algal blooms NA
Open coast NA
Limit Relevant resource use limits to be defined

Interpretation of Table H5.1

'Includes the Lake Onoke inter-tidal flats. Lake &@n@s an intermittently closed and open lake (ICQixhibiting characteristics of both a lake
and estuary. It is therefore considered as batik@dnd an estuary for the purposes of ecosystaltihtand mahinga kai values. See the Lakes
aquatic ecosystem health and mahinga kai tabletfar relevant outcomes.

2 Inter-tidal flats are defined as those areas ®hwrbour which is covered at high tide and unavet low tide.

The delineation of the coastal marine area whesrgimeet the coast is delineated in Map 18.1 12518
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Interpretation of harbours, estuaries and open coastal aquatic ecosystem health and mahinga kai table H5.1

Attribute Unit Direction Narrative Notes
Mud content of surface % < The mud content of surface sediments is at or less than ...%, except where |  indicates that this outcome does not apply where it can be proved that natural
sediments it can be proved that natural background levels are higher than this. background levels are higher than this, particularly in eastern Wairarapa
estuaries draining erosion-prone soft rock catchments (eg. Whareama)
Sedimentation rate mm/year < The sedimentation rate is at or is less than ...%, except where it can be **indicates that this outcome does not apply where it can be proved that natural
proved that natural background levels are higher than this. background levels are higher than this, particularly in eastern Wairarapa
estuaries draining erosion-prone soft rock catchments (eg. Whareama)
Redox potential depth cm 2 The redox potential depth is greater than ...cm.
Total C Total organic carbon % < The total organic carbon content of surface sediment does not exceed ... %
content of surface
sediments
Toxicants — sediment < Toxicant concentrations in sediments do not exceed the ISQG-low interim ISQG-low interim sediment quality guidelines, ANZECC (2000).
sediment quality guideline values. http:/www.environment.gov.au/water/publications/quality/pubs/nwams-
quidelines-4-vol1.pdf
Toxicants — water column < 95th percentile protection level in ANZECC (2000)

Toxicants concentrations in the water column do not exceed the trigger
values identified in the ANZECC (2000) guidelines for the level of protection
of ...% of species

http://www.environment.gov.au/water/publications/quality/pubs/nwgms-
quidelines-4-vol1.pdf
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Table H5.2: Contact recreation and tangata whenua use
Water type Open coast, harbours and estuaries
Value Contact recreation and tangata whenua use

Broad outcome

Open coastal waters, harbours and estuaries are suitable for contact recreation, shellfish gathering and amenity, and support tangata whenua use and their relationship with

water
Enterococci E. coli Faecal coliforms Clarity Macroalgae Tangata whenua use
Bathing season:
260
Estuaries’ NA )
Non-bathing season:
550
Bathing season: Water is of a clarity There are no nuisance
10 that provides for a odours from sediment CtoasFaI waters fanfd
Porirua Harbour , NA 43114 good swimming anoxia and macroalgal | ©Stuaries a"et Sat e g"
Non-bathing season: experience during the growth pr|(r:;;lerym%c:]rilaalatl:J Szn
280 bathing season
Outcome Bathing season:
Outside Port 140 NA
Wellington | Area Non-bathing season:
Harbour 280
Port Area The delineated Port Area is not managed for contact recreation
Bathi . Water is of a clarity
athing season: that provides for a Coastal waters and
T 140 NA 4314 good swimming NA estuaries are safe for
Non-bathing season: experience during the primary contact and
280 bathing season ceremonial use
months
Limit Relevant resource use limits to be defined

Interpretation of Table H5.2

! Excludes Lake Onoke. For contact recreation angat@ whenua use outcomes, Lake Onoke is trea@dla@ee and not as an estuary.
The delineation of Port Areas is in accordance withCommercial Port Areas shown in Map 15A, 158 &6C.
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Interpretation open coast, harbours and estuaries contact recreation and tangata whenua use Table H5.2

Attribute Unit Direction Narrative Notes
Enterococci cfu/100mL < The Enterococci count does not exceed ...cfu/100mL between 1 November Bathing season is November to March inclusive.
and 31 March (inclusive). Non-bathing season is April to October inclusive.
The Enterococci count does not exceed ...cfu/100mL between 1 April and
31 October (inclusive).
E. coli Escherichia coli cfu/100mL < The concentration of E. coli does not exceed ...cfu/100mL
Faecal coliforms MPN/100mL < The 90t percentile of faecal coliform count does not exceed ...MPN/100mL The 90th percentile and median values from the Ministry for the
and the median faecal coliform count does not exceed ...MPN/100mL. Environment/Ministry of Health (2003) microbiological water quality guidelines
http://www.mfe.govt.nz/publications/water/microbiological-quality-
jun03/microbiological-quality-jun03.pdf
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Appendix 2 — Maps of river classes

River Classes

40°500"8

Orthophoto: 2010 ' ' J———

Projection: NZTM 2000

Copyright
Aerial imagery: Wellington Regional Council
Topographic & Cadastral: LINZ & Teralink Lid
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River Classes
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