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INTRODUCTION

1. My name is Kathry(Kate)Jane McArthur.

2. | have been engaged by tRoyal Forest and Bird Protection Society of New Zealand
(Forest and Bird) to provide evidence on freshwater managemeater quality
and ecsystem healtHor the Southland Water and Land Plan Topic A Environment

Court hearing

3. | am the Practice Leader Water, at The Catalyst Group, an environmental

consultancybased in Palmerston North

QUALIFICATIONS AND EXPERIENCE

4, | hold a Bachelor of Science degree with Honours in Ecology and a Master of Applied
Science with Honours in Natural Resource Management, both from Massey
University. My areas of pogiraduate research included the influence of land use
on freshwater macrimvertebrate communities and the interaction between policy
and science for improved freshwater resource management, wititason water
quality objectives and limits in regional plans. | ha®eygars posigraduate
experience working in the field ofdshwater resource management. | joined The
Catalyst Group (an environmental consultancy based in Palmerston North) as the

Practice LeaderWater in 2012.

5. Before joining The Catalyst Group, | held the role of Senior Scieltiater Quality
with Horizons Regi onal C sMhnanganui Rediod)a Oasin getrs
with Horizons | coordinated the State of the Environment (SOE), periphyton and
point-source discharge monitoring programmes for water quality and aquatic
biodiversity, produced expert evideador many resource consent hearings and
enforcement actions (relating mainly to takes of, and discharges to, water). During
my work on the Horizons One Plan (combined Regional Policy Statement, and
Coastal and Regi ocWhargan&Region) led ihe idehiticatianw a t G
of Sites of Significance Aquatic work, completed the framework of water
management zones for the region, reviewed and refined the river, lake and coastal
water quality targets and project managed the water quality evidenceHerQne

Plan hearings and Environment Court proceedings.
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10.

| have authored and cauthored a range of reports and publications, including
technical reports to support thelorizonsOne Plarand the draft NelsoiResource
ManagementPlan | have also authorechd coauthored papers in peereviewed
journals on topics such as: the relationship between flow and nutrients in rivers;
nutrient limitation; methods for monitoring native fish; the calculation ofriver
nutrient loads and limits, and the setting of veatquality objectives and limits in
resource management policy. | have provided evidence in these topic areas before
the Environment Court, and in Board of Inquiry and Independent Hearings Panel

processes®cross the country

| championed and reviewedwo national Envirolink Tools projegtsthe
development ofmethods and guidelines to assess deposited sediment in rivers
(Clapcott et al. 2011)and the review of the New Zealand instream plant and

nutrient guidelines (Matheson et al. 2012).

Most recently, | Bve provided ecological, water quality and freshwater policy
advice to Nelson City Council, Nort hi
Incorporated, Hawks Bay Regional Council, the national Iwi Leaders Group, the
Departmentof Conservation, the Mistry for the Environmentater Directorate,

the National Objective Framework Reference Grobprest and Birdand the
Biodiversity Gllaborative Group tasked with preparing a draft National Policy

Statement for Indigenous Biodiversity.

On behalf of the New Zealand Planning Institutehadve coled workshops
throughout the country on best practice freshwater science and policy
development with HelenMarr (Director — Perception Planningysince 2016
Participants have included: local government and industry planners, planning
consultants, iwi/NGO resource managers, and the Ministry for the Environment
Water Directorate staff. | was appointed as a niiemof the National Objectives
Framework reference group for the National Policy Statement for Freshwater
Management amendments by the Ministry for the Environman2016 | have
been a guest lecturer in environmental planning and science at Masseyrsltyive

since 2005 and | am an accredited and experienced RMA hearings commissioner.

| have been a member of the New Zealand Freshwater Sciences Society since 2001
and | am currentlghe S o ¢ i Rresigdents| have been a member of the Resource

Management aw Association of New Zealand (RMLA)nioe years and was the
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RMLA scholarship recipient in 2010 for mya s t thasiSwerk on water quality

policy and | imits for the Manawatd Rive

11. | haverecently been or am currently involved infreshwater plan pocesses in
Northland, Auckland, Waikat&ay of PlentyHa wk e s B a yWhan@ghaun a wa t (
Wellington Tasman, NelsgnCanterburyand Southlandregions on behalf of
councils, tangata whenyathe Department of Conservatipror stakeholders

includingForest and Bird

CODE OF CONDUCT FOR EXPERT WITNESSES

12. | confirm that | have read the code of conduct for expert witnesses contained in the
Environment Court Consolidated Practice Note (2014ave complied withthe
codewhen preparing my written statement of evidence and | agree to comply with
it when pregnting evidence.l confirm that the evidence and the opinions | have
expressed in my evidence are within my area of expertiseave not omitted to
consider material facts known to me that might alter or detract from the opinions

that | express.

13. As a menber of the New Zealand Freshwater Sciences Society, a constituent
organisation othe Royal Society of New Zealaitie Apar angi , I al s
bound by the Royal Society of New Zealand Code of Professional Standards and

Ethics in Science, Technolpgynd the Humanitie's

1 https://royalsociety.org.nz/assets/Uploads/Coadé-ProftStdsand-Ethics1-Jan2019web.pdf
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SCOPE OF EVIDENCE

14. The scope of my evidence covers the following matterdhe extent relevant to

15.

Topic A issues

a.

Summary of the state and trends in water quality and ecosystem health in
Southland;

Indigenous fisktommunities of Southland and their conservation threat
status;

Expert opinion on Objectives 7, 9, 9A, 9B, 13, 13A, 14 anddfthe SWLP
to support maintenance and improvement of water quality and Ecosystem
and Human Health values;

The use of physiogphic zonafor management of riskto water quality

from land use;

Physiographic zone policies, and

Management ofNaituna Lagooms a separatfreshwater management unit

(FMU).

In preparing my evidence | have read and reviewed the follodouyments:

a.

The evidence in chief &r Snelder, Mr Rodway, Dr Lloydr McCallum
Clarke Mr Ward, Ms RobertsoandMr Hodsonon behalf ofSouthland
Regional Coundfthe Councit)

The proposeddecisionsand appealwversiors of the Southland Water and
Land PlafSWLR)

The decisiomeport by the hearing panel on th8WLP;

The Initial Planning Statement produced by Southland Regional Council;
Notices ofAppeal ands274noticesby Forest and Bird arttie Southland Fish
and GameCouncil Fish and Ganje

Multiple technical documents on water quality and aquatic ecology produced
by Southland Regional Counaihd

Thepublicationscited within this evidence.

Paged of 54



EXECUTIVE SUMMARY

16. Many of Sout hl and’ s estuanegaresin a pooa stateswjth | a g
respect to water quality and ecosystem health. Shallow groundwater is also
affected in may areas. The state of watquality has been declining over the last
two decades, largely attribableto expansion and intenstfation of land used for
dairying and winter feeding of dairy stock and associated land management and
drainage practices. Diffuse contamination of surface and groundwater is the
primary source of contaminatonof Sout hl and’ s aquatic
Anthropogenic impacts are degrading freshwater values across mulsigleatic

ecosystem types.

17. A number of freshwatesub-catchmens within Southland have been identified as
being of national priority for protection(including wetland and lagoons
ecosystems)and catain nationally and regionally important communities and
populations of indigenous fish, mg speciesof which are threatened with

extinction.

18. Thepoor state and declining trends in water quality and indicators of ecosystem
health warrantan urgent anceffective management response at the regional level.
It is clear thatvater qualityin Southland is degraded as a result of land use (human
activitiea)landtied’ ' wveh respect to the
degradation, degrading trels in water quality, and the adverse effects this is
having on freshwater values such as ecosystem health, human health for
recreation, human drinking water, and cultural values including mahinga Kkai.
Southland presents a clear case of a need to improatemquality, not simply to

halt decline.

19. | support changes tthe pSWLRbjectives 6, 7, 9, 9A, 9B, 13, 13A, 13B, 14 and 17
to ensure water quality is maintaineghd improved and that ecosystem health
indigenous speciesand their habitatsare safeguaded as a priority and an

environmental bottom line

20. The physiographizonesand application of th@verland flow and artificial drainage
variants is anexcellent and parsimoniodéis ° mo d e Water qudlity risk for

Southland Physiographic zones provideuseful tool to inform future FMU

2 Aparsimonious modek amodelthat accomplishes a desid level of explanation or prediction
with as few predictor variables as possible.
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21.

22.

processesappropriateand effectiveon-farm mitigationsin Farm Environmetal
Management Plagandcan informresource consenstfor land use (should these be
required by the Plan)However the current policy suit€in the proposed SWLP)
will not address the effects @ixistingland use and thereforeawill not maintain or

improve water qualityas required by the Objectives of the NPH.

Southland Region has lost more than 90% of itsimalgwetland habitat and is
continuing to lose wetlands at an alarming rate over recent yeaks.large
proportion of wetlands lost or at risf being lostare within the catchment of the
internationally recognisedAwarua Wetland, adjacent to and connegdtevith
Waituna LagoonThese wetland catchments rank highly for indigenous fish values
and are priorities for protectionf freshwater ecosystemslhe predominant cause

of wetland loss is conversion to pasture for agricultu@onsideration should be
given to prohibiting further intensification of land use in Peat Wetland

physiographic zones.

Given the international and regional importance of Waituna as a coastal lagoon
wetland and the regiowide threat to wetland habitat in Southlangarticularly in
the vicinity of WaitunaLagoon specific recognition dhe Waitunacatchmentviaa

separate FMUs warranted in the Plan and should be included as soon as possible.

Page6 of 54



STATE AND TRENDS IN WATER QUALITY AND ECOSYSTEM HEALTH

23. ManyofSounl and’ s rivers, | akes, | agoons an
respect to water quality and ecosystem health. Shallow groundwater is also
adverselyaffected in may aread. The state of watequality and indicators of
ecosystem health (i.e., madrvertebrates)havebeen declining over the last two
decade$, largely attributable to expansion and intensification of dairyinmter
feeding and associated land management amyelopmentdrainage practices.

Diffuse contamination of surface and groundwafesm these land usess the
pri mary source of contamination® of
Anthropogenic impacts are degrading freshwater values across multiple ecosystem

types

24. To better understand the state of water qualiiy Southlandand to compare this
with the national picture for river water qualityhave undertaken an assessment
of all sitesin Southland using the LAWA (Land Air Water Aotéadeata platform.
The LAWA website pvides some water quality information from regional council
monitoring across Aotearoa New Zealand. | have assessed the LAWA dzia for
sites inSouthlandrivers acrosgive FMUgo0 determine the general state of water
quality, and the potential for advese effects on ecosystem health and associated

values (Appendix 1).

25. To assesSouthlandsites against the current national stater water quality the
five-year median for each water quality parametert a site was compared with
the same statistic for bkites of similar elevation and land cover classification in
Aotearoa New Zealand. Results are reported as to whetiemedianis within

the worst 25%, worst 50%, best 50% or best 25% oflikes nationally.

26. Faecal (microlail) contaminants indicatetdy E.coli, were elevated in ranyrivers
in Southland when compared with the national stagtgarticularly those in the
Apari ma, Or et i . a&wetty-thkéa dof thei56 monifomddsites had

medianE.coliconsistent with the worst 25% of like sites nationatiyneteensites

3 Evidence of Ewan Rodway on behalf of Southland Regional Council, parageaph

4 Evidence of Ewan Roday, paragraph 76.

5 Evidence of Ewan Rodway, paragraphs 971081

5 www.lawa.org.nz

7 Escherichia col(E. col, water clarity, turbidity, total nitrogen, total oxidised nitrogen,
ammoniacal nitrogen, dissolved reactive phosphorus, total phosphorusrawioinvertebrate
community index fiveyear median results and teyear water quality trends were examined.
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were in the worst 50% of sitezationally, and sevensitesfell within each ofthe

best 50%and best 25% of likesites nationally. At nine site§ Otautau Stream,
Opouriki Stream, Boddurn, Winton Stream, Tussock Creek, Otepuni Stream,
Waikawa Stream, Oteramika Stream and the Mataura Rikierfive-year median

E. colconcentrationwas so elevated as to lod significant concerfor recreational

safety.

27. Dissolved phosphorus is the bi@alable form of the nutrient that can contribute
to nuisance growths of algae and weeds in watehosphorusrfeasured aPRP)
was elevatedat some sites predominantly in theAparima and Mataura FMUs
(overalltwelvesites in the worst 25% Jevensites in the worst 50%hirteen sites
in the best 50% andwenty in the best 25% of liksites nationally). Sites of
particular concern foDRPincluded Otautau StreamWaimatuku StreamBog
Burn, Winton StreamTussock éek, Caran Creek,LongridgeStream, Sandstone

Stream, Waime&tream Waikaka Stream and Oteramika Stream.

28. Water darity and turbidity were also oftenpoorn t he Apari ma, Or e
FMUs. Twentysixsitesin Southlandvere in theworst 25% ofike sites for clarity
andfifteen sites for turbidity with onlyfive sitesoutside of the Waiau FMUeing
in the best 25% of liksites for clarity or turbidity Numerous sites were of concern
for water clarity and less than the6 m guideline for safe contact recreati¢RNfE
1994) Low water clarity also makes it difficult for fish to find prey, anddogata
whenuato collect mahinga kai, thus having an adeeeffect on both ecological

and cultural values.

29. Extremely elevated concentrations of nitratéirogen can be directly toxic to
aguatic lifeand at lower concentrations nitrogedegrades ecosystem health
Nitrogen (TON) concentrationswere consistentlypoor when compared with the
national state anét somesites thefive-year median concentrations were elevated
to a concerning degree, likely to contribute to nuisance growth of periphyton
(algae) and aquatic weeds (macrophytes). Nitrate was substamieligtedabove
concentrations likely to have adverse effects on ecosystem heatfthin the worst
25% of like sites at twentlvo sites, in the worst 50% at twenty sites, with eight

and six sites in the best 50% and best 25% of like sites respectively.

8 TON is total oxidised nitrogen, comprised of nitraitrogen and nitritenitrogen and is the
dissolved fraction of nitrogen that is available pdants and algae for instream growth.
Ammoniacal nitrogen is also bavailable to plants and algae.
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30.

31.

32.

33.

34.

ElevatedDRR nitrogen,E.coliand lowwater clarity were commormroncernsacross
aparticularsuite ofsites Seen together these contaminant profilesuallyindicate
direct stock access to waterways doda high degree of overlanfiow in areas
with limited riparian buffers andapid contaminant transfevia drainageor run-off
from agricultural land Dairyingland useand stock wintering on forage crops are
usually implicated in this type of water qualitprofile in my experienceof

monitoring and assessing water quality in the context of surrounding land use

Ammonia contributes to nuisance algae and plant growth and at elevated
concentrations can be toxic to aquatic life.When compared nationally,
ammoniacal nitrogen(ammonia)was either very good asin the Waiau FMU or
poorasintheApar i ma, Or et i . @crabs Sduhlaathirty-threeF MU s
siteswere in the best 25% of like siteationally Theremainingsites were either

in the worst 50% 7 siteg or worst 25% 16 siteg of likesites. Ammonia
concentrations were of particular concern in Winton Stredviakarewa Stream,
Otepuni CreekCarran CreekWaikaka at Gore and the Mataura River 200m

downstream of the bridge.

Degading ten-yearwater quality trendsvere commonfor Southland sitegn the
LAWA datasetmost often asociated withE. coliand nitrogen with some
degrading trends irmammoniacal nitrogenphosphorus, clarity and turbidity also

apparent

Macroinvertebrate health classes indicated goeater quality(MCI d 100-119) at
seventeensites and excellent (MCI 120 or greater) water qualdy seven sites.
However degrading trendsy MClwere found atnine Southlandwater quality
monitoring sitesregardless of the current state of MCThat is, there is a trend of
decline even asomesites where current state is goat excellent Eleven sites

fall into thefair category(MCI80-99) and sixsites werepoor (lesghan 80).

Sites with anMCI of less than 80 or showing degrading treade of particular
concern and indicate significantly compromised ecosystem health in these
waterbodies. This concerareflected in the 2017 amendments to the NPBlin
PolicyCB3 whichrequires regional @uncils to*establish methods to respond to a

MClscore below 80, or a declining trend; and ensure that methods:

9MCI was assessed only at sites with physico chemical water quality data, sites monitored only for
MCI were not included in this analysis.
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I. investigate the causes of declining trends or the Macroinvertebrate Community
Index score below 80;

Il. seek to halt declining trends; and

lll. seek toimprove on a Macroinvertebrate Community Index score if it is below
80, unless this is caused by naturally occurring processes, pest or unwanted

organism, otby infrastructure listed in Appendi{&f the NPSMT".

CouncilEvidenceg Water Quality

35. Theevidence of Council experts Mr Rodway, Mr Ward and Mr Hodson provides a
thorough assessment of the state and trends in water quality and some aspects of
ecosystem health across groundwater, lake, lagoon, estuary, and river ecosystems.
This combined evidem provides a stark picture of the current state and trends of
Sout hl and’ s s wdotna intend ® sepeat that evidence here; instead
| have drawn together and summarised the evidence across all aquatic ecosystem

types attheregional levelydawi ng t he Court’'s attentior

to the management of freshwater resources via the SWLP.

36. There are threeidentified pathways by which contaminantsom land reach
surface water ecosystemis Southland 1) via groundwaterthat feeds surface
water, 2) by ovedand/surface flow (runoff)®, or 3) by artificial drainage
(constructedmole and tile drainsjlirect to surface water or shallow stturface
flowsand thence surfacewate'Sout hl and’' s surface water
connectvity to groundwater andransport of contaminants from ground to surface
water ecosystems is relatively rapid Ovetand flow and artificial drainage also
contribute significantly to surface water contaminatiomhere highrisk land
practices occur.Thus land use has a rapid angkrvasiveeffect on surface water
quality and ecosystem health across much of Southland outsiddPublic

ConservationLand.

37. The Council’'s monitoring data shows tha
significantly degraded by contaminants from land use, which | have summarised

within eachfreshwatermanagementunit (FMU) (Table 1). Waitunagoon has

10 For example, extremely elevated sediment in +affi from winter grazing, as identified in
evidence by Ewan Rodway at his paragraph 106

L“Evidence of Ewan RSodtlwemd has g raasacgof ungohfine@, Bhallow
groundwater aquifers that exchge groundwater to surface water relatively quickly.
Approximately 460% of all of the water in Southland streams is groundwater from these
aquifers ”
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been addressed separately from the Mataura FMU due to its international and

national ecological significance. The requirement for targeted management of the

Waituna Lagoon catchment is addressed later in this evidence.

Tablel: Summary osignificantlydegradedaquatic ecosystemm Southlandbased on

SOE monitoringataand evidenceresented by Council expert$

FMU Affected ecosystems Summary of effects
Waiau Lower river Nuisance periphyton
Benthic cyanobacteria
LilBurn Nuisance periphyton
Waiau Lagoon Sediment and nutrient capacity exceeded
At risk when closed to the sea
Groundwater Exceeds 1 mg/L NNN risk to surface water
Some sites exceed NNN for human drinkin
water
Aparima | Lower river Nuisance periphyton
Benthic cyanobacteria
Otautau Stream Nuisance periphyton
Lake George Elevated nutrients
Jacobs River Estuary Sediment and nutrient capacity exceeded
Expanding areas of gross eutrophication
Nuisance macroalgae proliferation
Sedimentation
Groundwater Exceeds Ing/L NNN risk to surface water
Increasing N trend
Some sites exceddNNfor human drinking
water
Or et i| Winton Stream Nuisanceperiphyton

Benthic cyanobacteria

Makarewa Stream

Nuisance periphyton

Dipton Stream

Nuisance periphyton

New River Estuary

Sediment and nutrient capacity exceeded

Expanding areas of gross eutrophication

12 Evidence in chief of Ewan Rodway, Roger Hodson and Nicholas Ward.
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FMU Affected ecosystems Summary of effects

Nuisance macroalgae proliferation

Sedimentation

Groundwater Exceeds Ing/L NNN risk to surface water

Increasing N trend

Mataura | Lower river Nuisance periphyton

Benthic cyanobacteria

Waimea River Nuisance periphyton
Waikaka River Nuisance periphyton
Longridge Stream Nuisanceperiphyton
Waikaia River Benthic cyanobacteria
Lake Vincent Elevated nutrients

Exceeds TN bottom line

The Reservoir Elevated nutrients

ToeToes (Fortrose) Sediment and nutrient capacity exceeded
Harbour Eutrophication

Groundwater Exceeds Ing/L NNN risk to surface water

Increasing N trend

Some sites exceddNNfor human drinking

water
Waituna | Waituna Creek Nuisance periphyton
sub-zone Elevated nutrientsk. coland sediment
Waituna Lagoon Poor water quality

TN exceeds bottom lines and chloroplayli
increases when closed
Eutrophication

Cyanobacteria/algal blooms

3. The ecosystem heal t h ~fedrticugoconcedmn. Sadment s
and nutrients are particulassues affectinghe ecosystem health of estuariesnd
faecal microbes adversely affect recreational and cultural u&sstuaries and
coastal lagoons are the ultimate receiving environment for all contaminants
discharged to freshwater.Jacobs River and New Ristuaries are showing clear
signs of significantlegradation Areas of muddy sedimeation, nuisance algal

proliferati on hasenbgen expanding overaetentsyears. These
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39.

effects are directly tributable to the discharge from rivers to estuaries of high

loads of diffuse contaminants sourced from agricultural land.

Poor water quality affects multiplaquatic ecosystems in Southland, negatively
impacting on a range of values including ecosystezalth, human health for
recreation, safe human drinking water, and cultural use values. The locations
where poor and declining water quality oceuareknown, as are the sources of
contamination. The contribution of land use and land use practices to
contamination sources is clearly stated throughout the evidence presented by

Council’ s experts.

IndigenousFish Communitiesand their Conservation Threat Status

40.

41.

42.

Managingreshwaterto providefor ecosystem healtha compulsory national value
under the NPSFM - requires a good understanding of theomponents of
ecosystem healthincluding theindigenous freshwater fauna of the Southland
Region and the conservation threat status of those speciésuncil evidence is
focussedat the ecosystem levelnd the water quality effects on those ecosystem
types from various activities. There is little evidence provided on the éndigs
fauna inhabiting Sout Rresawaer fish ag @ wrdidali c
component of ecosystem health and are assoalatdéth a number of other values,

includingcultural values such as mahankai.

This section highlights some of the characteristics of freshwater ecosystems in
Southlandusing national databases and model3here are a number of sub
catchments, across ntiple freshwater ecosystem typeghat are national

priorities for protectionand rank highly for indigenous fish at the national level.

The New Zealand Freshwater Fish Database, administered by NIWA, holds 7,448
fish survey records for the Southland Registom 1901 to 2018. Records for
Southland from July 1998 to July 2018 were examined (4,513 records) to determine
contemporary species presence. The species found and their conservation threat
status are listed in Table 2. Southland has a very divedggeimous fish fauna; with
twenty-two species of indigenous fish and three large invertebrates found over the

last twenty years. Five exotic species were also recorded in the database.
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Table2: Freshwater fish and large invertebrate taxa found in New Zealand Freshwater

Fish Database records f8puthlandbetween 1998 and 2018®nservation threat status

(Dunn et al. 2018; Grainger et al. 2014) and migration straaegyoted

Common name Taxoromic name Threat status Migrate?
Indigenous fish

Alpine galaxias Galaxias aff. paucispondyluy Threatened, nationally N

(Southland) G{2dzi Kf I yRE vulnerable

Banded k g Galaxias fasciatus Not threatened Y

Black flounder Rhombosolea retiaria Not threatened Y

Bluegill bully Gobiomorphus hubbsi At risk, declining Y

Common bully Gobiomorphus cotidianus | Not threatened Y

Common smelt Retropinna retropinna Not threatened Y

Estuarine triplefin | Grahaminasp. Not threatened Marine

Southernflathead |DI f I EA Ll & & & 2 d Threatened, nationally N

galaxias vulnerable

Clutha flathead Galaxias "species D" Threatened, nationally N

galaxia$® critical

Giant bully Gobiomorphus gobioides | At risk, naturally Y
uncommon

Gi ant k 0 K Galaxiasargenteus At risk, declining

Gollum galaxias Galaxias gollumoides Threatened, nationally N
vulnerable

I nanga Galaxias maculatus At risk, declining

Koar o Glaxias brevipinnis At risk, declining

Lamprey Geotria australis Threatenednationally
vulnerable

Longfin eel Anguilla dieffenbachii At risk, declining Y

Redfin bully Gobiomorphus huttoni Not threatened Y

Shortfin eel Anguilla australis Not threatened Y

Shor tj aw | Galaxias postvectis Threatened, nationally Y
vulnerable

Torrentfish Cheimarrichthys fosteri At risk, declining Y

13 These species are only found in @&itha River catchment, however, the headwaters of some

Clutha River tributaries are located within the Southland Regional Council boundary so they are

included as a component of the Southland fish fauna.
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Common name Taxoromic name Threat status Migrate?
Upland bully Gobiomorphus breviceps Not threatened N
Yelloweye Mullet | Aldrichetta forsteri Not threatened Marine

Indigenous invertebrates

Freshwater shrimp

Paratyacurvirostris

Not threatened

Kakahi

Echyridella menziesi

At risk, declining

Koura sod

Paranephropgealandicus

At risk, declining

Exotic fish

Atlantic salmon

Salmo salar

Introduced and

naturalised

Brown trout

Salmo trutta

Introduced and

naturalised
Goldfish Carassius auratus Introduced and

naturalised
Perch Perca fluviatilis Introduced and

naturalised
Rainbow trout Oncorhynchus mykiss Introduced and

naturalised

43.

t hreat

status of

Of the twentytwo indigenous fislrecorded seven species havecanservation

lassified asléclinikg and(onei isxnatwallye c i e s

uncommon), five are threatenechationally vulnerable (alpine galaxias, Gollum

gal axi as,

sout hern

fl

at head

galspeciesas, s

is threatened, nationally critical (Clutha flathead galaxias), the highest class of

threat ranking (Figure 1). Nemigratory galaxid fishes are an important and unique

characteistic of the Southland fish fauna and contribute significantly to argl,

national and global freshwater biodiversity.
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- Bl Nationally
Threatened Endangered
NEWLE

Vulnerable

Nationally
|7 Critical

—  AtRisk —

Naturally
Uncommon

Not
Threatened

Figure 1 New Zealand Threat Classification System categories. Source: Townsend et al.
(2008.

44. The New Zealand Threat Classification System uses nationally understood,
consistent categories and criteria to assess the risk of extinction for all New Zealand
species (Figure 1). Nationally, 74% of species in the indigenous freshwater fish
fauna have amssigned threat status, this doublethe global average of 37% (Joy
et al. 2018). The proportion of species classified as threatened or at risk of
extinction has been increasing over time in New Zealand, and negative trends in
species occurrence werednd in ~75% of freshwater fish species, 65% of these
were significanipopulationdeclines More species were decliningt surveysites
within pasture than insites within natural cover, indicating that declines are
primarily associated with agriculturarnd use and human activities (Joy 2009; Joy

et al. 2018).

45. Arecentinternational assessment of our freshwater flora and fauna concluded that
New Zealzahdd zhfasi KS Y2aid SyRIFIy3aISNBR FNBa
The increase in the number of gpes listed as threatened with, or at risk of

extinction over the past 25 years gives some indication of the recent decline in fish

YFreshwater Fish SpecnmuadlstRe&Gp mrutp. '( 20112¢GN: ‘ Qi0d
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occurrence and diversity nationally. Declines are now indicated in species that
were once common, Iga. Klkbonebah(g0L0) waredtbdt a n d

in New Zealand

“More serious effort is now required to reverse the decline in native freshwater
fishes and to manage the instrumental causes of their decline that are ongoing, and
in some cases increasing, if thetiestion of further freshwater fish is to be
LINE PGSy SRdpE

46. Southland, Otago and Canterbury provide some of the last remaining habitats of
relict populations of nommigratory galaxid fish found nowhere else in the world.
Over millennia, these populations gélaxiids were isolated from other populations
in New Zealand by geological events such as earthquakes and glacial movement.
They evolved into distinct species, with many of the noigratory galaxiid species
having a highly fragmented population. A numbef local extinctions being
confirmed in recent years, predominately in Otago and Canterbury. Thigély a
result of the detrimental impacts of invasive species and habitat loss. The
Department of Conservation (2018)identifies additional threats d the
persistence of nomigratory galaxiids to include:
1 macrophyte and weed invasion
1 reduction in or altering of water quantity/flows
9 habitat destruction and/or alteration
1

reduction in water quality.

47. The leading causes of decline in indigenous fish in Aotearoa New Zealand have been
identified as degrading water quality, nutrient enrichment, water abstraction,
invasivéexotic fish species, loss of habitat via lars®, barriers to migration, loss
of riparian vegetation and river modification (Allibone et al. 2010; Joy et al. 2018;
Canning 2018). Globally, the drivers of decline in fish diversity and abundance are
humaninduced and include eutrophication (nutrient enrichment), habitat loss and
population isolation through damming of rivers, flow alteration, habitat
destruction, exotic species invasion, olervesting and climate change (Joy et al.

2018). The New Zealand fish fauna is under threat from these ghobeldrivers.

48. Torrentfish, present inhteWa i a u, Ap ar i acchmertsy are ti@roelyt i c

member of their genusGheimarrichthysworld-wide and the only member of the

15 hitps://www.doc.govt.nz/nature/nativeanimals/freshwatesfish/non-migratory-galaxiids/
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family Pinguipedidae to inhabit freshwater globally. Thus, they have unique,
intrinsic biodiversity value. There is mourgirvidence in the freshwater fish
database that torrentfish are declining in some large river systeamsh asthe

Ma nawat Dr RAIbme; pefs. comm.

49. Given the national state of indigenous fish compared to global trendisclining
fish diversiy and increasing threat statusall remaining habitats with higbpecies
diversity, intact indigenous fish communities, or habitats for threatened and at risk
taxa are of significant biodiversity value for Aotearoa New Zealdhé Southland
fish fauna $ diverse(species richJand contains a number of populations of
threatened species, some of which are on the brink of extinctiBrotectionand
restoration of water quality, habitat and flowsvill be critical to conservinghe
diversity of indigenous $h in Southland andnaintainingthe contribution the

Southland fauna makes to national and global biodiversity values.

FreshwaterEcosystemsnd National Prioritiesfor Protection

50. The Department of Conservation (DOC)s hecently developed a method to
nationally identify priority freshwater catchments for protection and restoration
across all freshwater ecosystems (rivers, lakes and wetlands) in Aotearoa New
Zealand using spatial conservation prioritisation software (Véestl. 2018). This
research emphasises representation of the full range of ecosystems and species,
while also taking account of catchment connectivity, to align with the DOC goal of

restoring freshwater ecosystems at a whalecatchment scale.

51. Designing prioritisation approach at a wholef-c at c hment scal e (°
the sea’) while also achieving represe
species is particularly challenging, largely because of complications of scale. Third
order subcatchments were found to be the most suitable scale for prioritisation,
capturing the most important components within the largest river catchments
(West et al. 2018).

52. Important populations of indigenous fish (migratory and raigratory),
connectivity, catchmet resource pressure, habitat barriers, invasive pest
occuence and the locations of major terrestrial conservation projects were
considered and weighted within the catchment prioritisation method to deliver

maximum benefits for protection and/or restorati.
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53.

Figure2 shows the prioriy for protectionranksfor the Southland RegianThedark

blue shaded sugatchments represent thhighestpriorities forprotection of sib-
catchments not currently withitand protected for the purposes @nservation
(shaded green)The subcatchments arganked to provide representation of a full
range of river, lake and wetland ecosystems, imaigratory freshwater fish,
important habitats for the maintenance of migmy indigenous fish, and
intensively managed DOC Ecosystem Management Units (EWi#sjrioritisation

is in essence a holistic ranking across a range of biodiversity conservation priorities.
Analysis ofspecificpriority areasfor indigenous fish are atuded in the following

section.
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* EiNationalProtectMa...

AddProtRnk

High rank
Protected

Low rank
Protected

High rank not
protected

Low rank not

1 |
L 20 40 80 Kilometers

Region-wide FENZ rankings (NationalProtRank)

NZGD 2000 New Zealand Tvan_sverse Mercator Department of
Not for publication nor navigation ~ .
1:1,626,809 Conservation

O 1o Pupa Alawhar

Produced by: tdrinan on 29/01/2019 T NewzeslandGovernment

Figure2: National piority for protectionranking offreshwater ecosystemisi Southland.
Data providedy the Department of Conservatidallowing West et al. (2018).
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54.

55.

56.

S7.

The prioritisation model reflects the best available method to determine which
areas within whole catchments (mountains to the sea) FMUsshould be
protected and/or restored to ensure ecological values and ecosystem health are
safeguarded. It is also éhbest available indication of where water quality
objectives limits andargets may need to be more stringent for the preservation of
ecosystem health anihdigenous biodiversity at the sutatchment levebnd can

usefully inform FMU processes

The natioral priority for protection rankings for Southland by major river catchment

are provided in Appendix 2.

The FENZ geodatabase (Freshwater Ecosystems of New Zealand; Leathwick et al.

(2012)) was used to identify priority catchments for freshwatpecies. The FENZ

database consists of a large set of spatial data layers and supporting information

on rivers, lakes and wetlands in Aotearoa New Zealand. It contains data gathered

from a wide variety of sources and can be used to objectively map anctifjua

various aspects of New Zealand's freshwater ecosystems, providing:

i. “Comprehensive descriptions of the physical environment and biological
character.

ii. Classifications that group together rivers and streams, lakes and wetlands
having similar ecological character.

iii. Estimates of human pressures and impacts on biodiversity status.

iv. Rankings of biodiversity value that indicate a minimum set of sites that would
provide representative protection of a full range of freshwater ecosystems

while taking account of both human pressures and connectivitf DOC 2010

Figure3 shows the indigenous fish ranking from the FENZ geodataioasaib-
catchments inthe SouthlandRegion Dark blue shading shows sahtchments
with the highest indigenous fish valuesAppendix 3 includes maps fdtENZ
indigenous fish rankings loyajor river catchmenwithin the Southland RegiorTo
provide adequatelyfor ecosystem healtlin Southind, the subcatchments with
the highest indigenous fish rankings should be prioritised for more praitecti
(habitat, water quality and water quantityhroughregional planning instruments

and processes
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Figure3: Sauthland Regiorndigenous fiskFENZankings for thirdorder subcatchments.
Data provided by the Department of Conservation from the FENZ geodatabase following
Leathwicket al. (202).
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Plan Provisions- Water

58. In the following sectiond provide my opinion on the contg of the Topic A
provisions where these arewithin my expertiseas a freshwater policyand

technicalexpert

Wh @SNI £ £ Q cBWIRSHieEtjed A G &

59. ‘Overallis a meaningless termith respect to water quality. Water quality is made
up of a range of physiohemical and biological propertiegdicated by various
attributes such as nitrogen, phosphorug, coli clarity or macroinvertebrate
communityindex, thatvary from site to #e and river to river The degree to which
particular attributes contribute tothe ‘state of water qualityat a site depends on
the complexity ofnatural factorsand humanimpactsat a particular site.l agree
with the concerns expressed by the Envirent Courtint he concept of
water quality® “i.e.,; who would set the average (or median) and what kinds of
contaminant in one water body could be offset against others, in a different water
body (what sort of beneficial effect would counterbate an adverse effect when

those effects are in different water bodies perhaps scores of kilometres gpart?

60. These concerns were reflected in the 2017 amendmentdR&FM Objective A2
which shifted the focus of maintaining or improving water quality fitve regional
to the FMU scaléalthough the problems with the terh o v erenmih, ljust at a

smaller spatial scale).

61. In my opinionthe addition of* 0 v eto Gbjedtive 6 is not usefand changes the
direction of water qualityaction at theregionallevel The Objective should be

retainedin the proposedform, wi t hout r ef €élheetate & wateo oV
quality at many sites in Southland is so consistently poor across a range of attributes
that improvement in water quality should agcat all sitescurrently showing
degradation and there should be no further decline allowed by the SWhémore
stringent di recti on nb meduttibtneinthe qualigyoos e d p

freshwatef warsanted andshould be renstated

62. Additionally,trends in water quality show significamngoing degradation with
respect tonitrogen, E. coliclarity and MClat a number of sitesicrossthe region

outside of Public Conservation Land These trends clearly show thgoal of

¥pInd A Y| Kdzy BdgyRagiodal Coung@d)1S]MNZEnvC 58t [62]
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Objective 3.1(5) of th@perative Regional Water Plan (201@) improve water
quality by 10% for selectestates parameterg across the life of the Plais not
being achievedin fact the oppositéasoccured. This reinforces the need for more

stringentwording of Objective 6.

Maintenance, improvemenand over-allocation ¢ SWLRObjective 7

63.

64.

65.

66.

The SWLP broadly focussen arresting fture land intensification to manage
further effects on water quality, as suchaan be seer{at least at the objective
level)asa ‘ h ol d pproach. Suich arepproach is consistent with goal of
“maintaining’ water quality and prevent
not fundamentally address the consider a
water quality. This is worded i©D b j e c t ifurtker overaflogatioh is avoided

and any existing overllocationA & LIKI & SR 2 dzi ARfeshiva®e®2 NR |

Management Unit processes’

The NFSFM Objective A2(c) reqes improvement where water quality is
degraded by human activitigs the point of being oveallocated. However the
approach in the SWLP is to defany improvement until an FMU process is
completed at the earliest by 2025The outcome of FMU processescigrently

unknown.

Freshwater in Southland is a clear cadedegraded water quality as a result of
agriculturall and wuse -alnldo d ast € do'v etha perhasive Eewelpot ¢t t
water qualitydegradation highly elevated contaminant concentratiordegrading

trends in water qualityand the adverse effecthis is having ofreshwater values

such as ecosystem healtiuman health for recreatiohumandrinking water.and

according to evidence from MgTahy cultural values including mahinga ¥ai

While the definition of oveallocation in the NPEM isby reference to a limit or
freshwater objectivgset through yet to come FMU processe)my opinion, for
most freshwater bodies in Southlaiitdis irappropriatethat limits and freshwater
objectives will be set at a point that allovigrther water quality degradationto

occur. If this were tohappen such objectives andimits would not give effect to

NPSFM objectiveAlto safeguardhe life-supporting capacity of ecosysteraad

“Y"Evidence of Dr Kitson and cultural experts fo
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the health of people and communitieboth of which arecompulsory national

values To meet this objective significant improvement in water quality is needed.

While specificfreshwater objectives andimits for Southlandare yet to be set
through the FMU process i n my opinion it i's very
freshwater bodis are ovefallocated. Overallocationgenerally refers to situations

where resources arallocatedat excessive levelsThis is ertainly the case in
Southland(Table 1 andAppendix 1) Given the large number of degrading water

quality trendswithin the Region, addressing ovellocation at the regional scale
should not be del ayed. Waiting until 2
would be devastating, padula r | vy for t he region’s un
freshwater ecology.Water qualfy in Southland in many places (excluding those

that fall within Public Conservation Land) meets the RRBSObjective A2 criteria

that triggers the requirement for improvementThis is particularly so for the
Aparima, Oreti, Ma t a imprving Wwater gty at thesea F ML

places should not be further delayed via a process which is at best in initial stages.

Comparing the state of water quality attributes against guidelines, standards or
NOF bottom lines for water quality is also useful toramstrate areas of over
allocation. The evidence oEwan Rodway, Roger Hodson and Nicholas Ward
identify a number of instances where standards or botttines for water quality

are being exceededt many sites acrogsultiple ecosystem types within thieur
FMUs affected by land use impacts This is consistent with the evidence of
Professor Deatlwho also illustrates exceedances when comparing the current
state of water quality in Southland with proposed numeric water quality limits.
Comparison of watequality attributes in Southland with other lik&tes nationally,
shows water quality is significantly poorer at a large number of sites, compared to
t he nati onal ‘st at e 'This fexemplifissi thei deedr for | a n d

improvement in many Southland rivers, (Appendix 1).

Fish and Gameeeks to amend Objective 7 so that phasing out allercation

happens through resource consent processes (prior to FMU processes occurring). |
support thatamendment. There is sufficient existing information about the state

of Sout hl and’ s wat alodaton o s addressedeim pali | e ¢
through a less permissive activity status for intensive land uses and via resource
consent decisions. For exampdeclining intensification consents, or setting short

consent durationsvith stringent mitigation conditions The detailed physiographic
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zones and variants complement such an approach, identifying areas and land use

practices of significant risk.

Objectives 9, 9A and 9& the SWLP

70. Objective 9relates to the management of thequantity of surface waterto
safeguardaquatic ecosystem health, lfgupporting capacity, outstanding natural
features and landscapesand natural character. Proposed referaces to
recreational and historic heritage valuegre removedfrom the decision version
of the Plan along with reference to the margins of waterbodie®Removal of
references to recreational and historic heritage values fails to acknowledge that
p e o precesatienal and cultural wellbeing associated with water is dependent on
the physical connection with that water.Therefore, the management of the
quantity of surface water is paramount for maintaining the provision of benefits
and associated values pgle get from water. Recreational, historic and traditional

uses of rivers often rely on adequate availability of water and suitable flow regimes.

71. Without safeguarding the management of surface water quantity to provide for
these values they may be lost degraded. | agree with Mr McCallurClark® that
the 2017 amendments to the NHS/ Objective A3 encourages the inclusion of
recreational valuesat the national level. These amendments to the NIRS
alongside the setting of nateradeveldpedt ar ge
in response tosignificantpublic concern over degradation of safe recreational

waterquality Nat i onal direction to i mprove S

be trandated into Regional Plans for effective implementation.

72. The reference to waterbody margins should also be reinstated within Objective 9
as waterbodies and their margins function ecologically as one system. When the
functionality of margins is compromisetialues such as ecosystem health are
eroded or lost. This is equally applicable for human use values such as recreation
and mahinga kai, which require the laméter interface at the margins of
waterbodies to be functional and safeguarded to ensure thalityiof water and

aguatic habitats is maintained to the level required to provide for those values.

18 Evidence oMatthew McCallureClark paragraph 82.
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73. An example of the importance abnsideringwaterbody margins itTmanagement
of water quantityfor a range offreshwater values ithe spawning habitat othe
t hreat ened s {Galaxias fascsatydna theoopher migratory Galaxid
fishes® which spawn in riparian marginsShor t j aw k Grkripgrian s p a w
margins of streams among leaflitter, vegetationand gravels during autumnal
freshes, when rigr levels are elevatedndinundatethe margins. Eggs develap
humid conditionswithin riparian vegetation and larvae are washed downstream
and into the coastal environment on subsequent freshents, returning to

freshwater as whitebait.

74. Reliance on theuality of the vegetation in thenargin of the waterbody ana
relatively naturaflow regimeresulting in inundation at critical timesupports not
only successful reproduction of this tlaened speciesand other fish but also
supporiss a range of freshwater valuessociated witlecosystem healthTe mana
o te Wai,cultural and recreational values (e.gnahinga kaiand whitebaiting)
Accordingly, | do not agree with Mr McCalk@hark® that the effects of water
quantity/abstraction on the Ma3McCalums of
Clark goes on to suggest margins are adequately covered by Objectofetie
SWLP However, Objectivel? relates only to natural charactesind does ot

specifically provide for critical ecological functions such as riparian spawning.

75. Objective Al ofie NPS-M clearlyprioritises safeguardingo®logical healtrand
the health ofpeople and communities.SWLPObjectives 9A and 9B have the
potential to canflict with the achievement ahe safeguarding requirement 8PS
FM Objective AL Within the decision versionf the SWLPQbjectives 9A and 9B
give an inappropriate and simildevel of emphasis t@ut of stream usesasthe

safeguarding provisiora Objective 9

76. With respect to Objective 9Bf the objective is to halt further degradation and
improve the health of degraded freshwater bodies, th@ovisions for significant
infrastructure shouldbe dealt with in the sane way as activities subject to 9A
Safeguarding e@ystemand humanhealth (and other) valueganoperate as an
environmental bottom line with respect to adverse effects fromignificant

infrastructure.

¥®Gi ant kokopu, banded kokopu, koaro and Tnanga
20 At his @ragraph 85.
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SWLRObjectives 13, 13A and 13B

77. 1 agree with MiMcCallumClark! that the intent of Objective 13 is lost through the
splitting of the objectives in the decision version of the Plparticularly with
respect tothe requirementsof Objective Al(b) of the NFRBM to safeguard the
health of people anccommunitiesand Policy A4 in relation to ecosystem and
human health The prioritisng intent of Objective 13(analogous to that in

proposed Obijective 9) should betagned in the wording of these objectives.

78. There are a number of instances in Southlaneketthe use of land and discharges
to land and wate(individually and cumulativelyare adversely affecting human and
ecosystem healthThe term*“significant in the objective is not usefwith respect
to the effects on freshwater valuesffects on honan health and recreatiomean
water is either safe fommersionor drinkingrelative to the appropriate standards
or it is not There is no environmental standard which delinsae * si gni f i c

adverse effect on these value$he termsignificant should be deleted.

SWLRObjective 14

79. 1do not address whether this objective should refer to dryland environments, as

this is not within my expertise.

80. Forest & Bird’s ap'pmadeinadditokte“indigenowsft er e n ¢
ecosysten types in Objective 14. In my opiniothe reference to species is
needed for two key reasons. Firstly, it is consistent witle definition of
ecosystem health in the NFF9M which directly references indigenous species.
Secondly, there are a number dndigenous freshwater species that are
threatened with or atrisk of extinction(Table 2)that may not be adequately
captured by ! Rravisianyostheserspetigs pjn ©bjective 14 allows

for the specific needs of threatened species to be cdemd.

SWLPObjective 17

81. With respect toObjective 17 which refers tothe natural character values of
wetlands, rivers and lakes and their margitisere are biotic components of

natural characte¥ which require both protection and preservatiore.g,

2L At his paragraph 153.
22 Appendix 1 of the NPBM definition of natural form and character includes specific reference to
ecological components and indigenous flora and fauna.
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threatened indigenous fistand riparian spawning habitat With respect to
wetlands there is documented significant, rapid and continued loss of wetland
habitats (and by inference their valueafrossSouthland particularly in the
internationally important AwaruaWaituna wetlandcomplex (Robertson et al.
2018) Robertson et al. (2018) state thaepious attempts at protecting wetland
habitats in Southlandia policy andplanninginstrumentshave failed in the face

of rapid wetland loss tagriculturalland development This evidence suggests
that wetland systems requirstrong protectiorandpreservationif their loss is to

be haltedin Southland.

PhysiographiZonesand a Regional Approach to Water Quality now

82. Physiographic zones are a landscape scale classification of the Southland region
based on land use risks to water quality (Snelder et al. 20ll&ge arenine zones
and additional overlaid * v a r i o0& wantaminant transport, dilution and
attenuation of nitrogen, phosphorus, sediment arfdecal micrdbes. Each zone
represents areas of the landscape with common attributes that influence water
quality, such as climate, topography, geology and soil typeollation of gientific
knowledgeand researchhas enabledexpertsto identify the main water quality
risks and mitigation objectives associated with each zone and variEmre are
two types of variants:
1 Overland flow (0)-in areas that tend to have e¢per slopes (also known as

run-off)

1 Artificial drainage (&)} in areas that have atrtificial drainage

83. The physiographic zones with variants are:
a. Bedrock/Hill Country-(0) and (a) variants;
b. Gleyed-(0) variant;
c. Lignite/Marine Terraces (0) and (a) variass;
d. Oxidising-(0) and (a) variants;

e. Riverine-(0) variant.

84. In my view, there is clear evidence the physiographic zones and application of the
variants is an excellent and parsi monio
and that they are a useful tool to inform freshwater management at the FMU
process, though effective Farm Environmental Management Plans or at the

resource consent leveResearch is underway that uses the physiographic zones to
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model land use scenari@nd water quality outcomes, which will usefully inform

FMU processes.

85. However, vith alarge number of waterbodies already significantly degraded and
at highrisk of further degradationsome criticalchanges to land use and land
management practices should be introduced now, not several years later whenever
the AMU processes are completedturthermore, many of thevater qualityissues
are common across FMUSs, differing largelytiy presence ofvariants and to a
lesser degree byphysiographic zone characteristics, rather than broad river

catchment or FM&.

86. | not e Dr Sn e Withespecsto thedimitations aftthie madal at the
property scale andhe transitional nature of the boundary areas between zones.
However,in my opiniontheseuncertainies aremanageablén policyand are no
greater than the uncertainties inherent inany policy approaches around the
country aimed at managing cumulative land use effects on water quatite

science will never be perfect.

87. For example, aphysiographic zone boundaries an appropriately precautionary
policy response could require mitigans to address all higlisk contaminant
sources and pathways for all potential zone types at the boundary interface,
particularly for properties where variants which elevate risksapid contaminant
transport to surface water are present. Usinghi s appr oach, t he
doubt’” (or uncertainty) is given to the
water quality degradation is severe and worseniagit is in SouthlandProperties
coul d be assumed t o be oStistingenttmaragementn e r
unless it can be proven that the property is not subject to the zone characteristics

orvariantsand i s ‘out

88. Uncertainty around boundarieand scaleshould not prevent the use of this tool in
resource managemenparticularly wha that uncertainty is weighed againgte
significant known risks associated with doing nothing alibateffects of further
intensification of land use and the resulting degradationvedter quality in

Southland.

23 Although catchments require consideration for the maeagnt of estuarine and lagoon water
quality degradation.
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89.

This approach does not however deal wittisting® o vad rl o coal¢ad t the
maintenance or improvement of water qualitthat is needed to safeguard

ecosystem health and other freshwater values.

PhysiographicZone Policieand Water Quality

90.

91.

92.

The physiographic zones areseful toolto assis in mitigatingfuture water quality

risks associated with land used land development practicesn my opinionthe
uncertainties with respect to the zone boundaries and use of the zones at the
property scale can be overcome and the physiographic zandshe associated
policy framework should be retained in the SWL#ith some improvementsto
guide future FMUbrocessesinform resource consents for land ugshould these

be required)andassist in the development of evidenbased and effectivEEMPs

to manage water quality riskFor example, @nsideration should be givein the
SWLRo prohibiting further intensification in the Peat Wetlands zones, given the
rapid and recent loss of wethd habitat to agricultural land use in Southland
(Robertson et al. 2018), if these ecosystems are to be preserved over the long term.
However, the current physiographic zone approach will not manadeswlssues

for water qualityin Southland.

A twotiered approach is needed in the SWLP to address the two fundamental
water quality issues in Southland. Below | refer to these as issue 1: halting further

degradation, and issue 2: improving existing degraded water quality.

Issue 1:Halting further degraddion

Dairy farming and intensive winter grazing are currently causing known and
disproportionately greater effects on water quality than other activities. The
proposed SWLP provisions do not provide an effective framework to address this
ongoing degradation. df waterbodies where there is clear evidence that these
activities are already adversely affecting ecosystem health aneuifporting
capacity (i.e., by comparing current water quality with numeric attribute states as
discussed in the evidence of Profes®eath ) prohibiting activities that generate
further effects is the most certain way of halting continued water quality
degradation. Controls are needed for all land affected by overland flow (o) and
artificial drainage (a) variants, and all land cdmiting to degrading water quality

in estuaries and lagoons as a minimum. A Physiographic zone approach does not

address the overiding influence of the variants on water quality risk, nor does it
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93.

94.

95.

96.

address the issue of estuaries and lagoons which shoegeading water quality

trajectory. A broader approach is needed in the SWLP.

Issue 2:Improving existingdegradedwater quality

There is no specific approach in the SWLP to managing the adverse effects of
existingdairying or intensive winter grazing. Even with a prohibited activity status
for further intensification, discussed as issue 1 above, existing land use practices
will continue to cause degraded water quality, and degradation of ecosystem
health and other freshwater values in Southland. A policy framework is needed
which explicitly requires maintenance of water quality where it is good and
improvement of water quality whe it is degraded via control of contributing land

uses. The physiographic zone policies do not currently support such a framework.

For all areas with the (o) overland flow or (a) artificial drainage varitmgee is a
significantly elevated likelihoodfadverse effects on water qualitscross the
region, regardless of the physiographic zone or catchment. Not ontjedoading
trends in water qualityheed to be managethrough ceasing further intensification
(issue 1) but the effects of existing landsaneed to be addressed at the regional
level, particularlyon land with(o) or (a)variants andincluding alland contributing
to degraded estuaries or lagoofissue 2) For example, the Bedrock/Hill Country
zone comprises the largest land arm&eall of the physiographic zonés Southland
although it is not identified forcontrol of intensification through thecurrent
physiographic zonpolicies in the same way as more sensitive zorndss zonéas
the greatest area ofand susceptible to overlanflow, with some areasalso
affected by artificial drainageand contributes significantly to degraded water

quality at many sites

In order to deal with the current water quality problem a regieide response is
needed which addresses the effects fraxisting land usend does not permit
activities to continuevhere water quality is poor withoutffective and evidence
basedmitigations in place If land usesnd practices such as winter grazing and
artificial drainage continuancheckedhere will beno water quality improvement
freshwater values will continue to be degraded and the ecosystem health of the

r e g irigers,estuaries and lagoons will remain poor.

I would support an approach like that proposed under Policy 12A, allowing for the

collecton of more detailed information physiographic zones and contaminant
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transport pathways, as this will assist with reducing uncertainty and will help apply
the most appropriate mitigations through Farm Environmental Management Plans
and future resource consging processegnotwithstandingthis, | maintain the
view as statedat paragraph86 that the currentlevel of physiographic zone

knowledge can b&orkedwith in the interim).

Policy 46- Waituna LagoorFMU

97. The Waituna catchment dtunawesandpcamplex andf t h e
has been recognised under the Ramsar Convention as a wetland of international
i mportance since 1976. Awarua- Waituna
remaining wetland complexes in New Zealand and it is important foidthiversity
and cultural values. The Waituna catchment drains into the Waituna Lagoon, a
brackish intermittently closed and open lagoon or lake (ICOLL). Waituna Lagoon is

fed by Waituna, Moffat, and Carran Creeks.

98. Whakamana te Waituna is a mu#tgencycatchment camanagement programme
for Waituna Lagoon. There is dedicated fundamgjan extensive body of scientific
and socieeconomic research specific to the lagoon and its catchment has been
completed to date, including specific physiographic riskd amitigation

assessments,

99. Southland Region has lost more than 90% of its original wetland habitat and is
continuing to lose wetlands at an alarming rate over recent years (1% per year since
1990; Robertson et al. 20184 large proportion of the wetlands lost or at riake
within the catchment of the Awarua Wetland, adjacent to and connected to the
Waituna LagooifRobertson et al. 2018)The predominant cause of wetland loss is
conversion to other land use, typically pasture used for agricultureGiven the
international and regiondmportance of Waituna as a coastal lagoon wetland and
the regionwide threat to wetland habitat in Southland anghrticularly in the
vacinity of Waituna, specific recognition of Waitunda vbespoke policy
development aimed apreserving andprotecting the lagoon and its significant

values is warranted in the Plan and should be included as soon as possible.

24 hitp://www.waituna.org.nz/resources/catchmenmanagement
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100. Priority protection of aquatic ecosystems in tivéder catchment of theAwarua
Waituna complexsneeded to ensure the high indigenous fisllues(ranked in the
top 10% as shown fRigure3) are sustained over the long termarticularly outside

of the conservation protected areas

101. The decision not to have Waituna Lagoon as a separate FMU is contrary to all of the
current ecological and sociconomic investment in the lagoaatchmentto date.
There is a clearly defined community of interest who haverbeorking together
for some timeto understand the issues and find solutions for Waituna. Waituna
Lagoon is further advanced down the FMU process than other parts of the
Southland Region. Tioclude it withinthe Mataura FMU process would be counter
to the level of effort already spent and would potentially allow outside interests to
be involved in catchment decisianaking for Waitun#, contrary to the intent of
a community collaborative process under the NFMh. Having Waituna as part of
the Mataura MU processcarried a risk that the priority needs of this
internationally significanand at riskwetland systemand contributing catchment

may be lost within a wider process

A

/

Kate McArthur
15 February 2019

25\Whether intentional or not.
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APPENDIX 1

Table T Summary of river water quality at SOE sites for four Freshwater Management Units (FMU) and the Waituna Lagoon catchratirarid, So
downloaded from the LAWA websffein December 208 and January 2019. Fiyear median values are shown for each attribute available on LAWA.
LF=Lowland Forest, UF=Upland Forest, LR=Lowland Rural, UR=Upland Rural, LU=Lowland Urban denote catchment positimdrdbeoathsses. Water

quality atributes within the worst 25% of like sites nationadlyd MCI<80 or with degrading trends are shaded red. Gileyded cells indicate areas of water

qguality concern for key water qualiwgrati md dthesinosvimgamnitgtag@me btpokadlls indigatena e n d «
trend data was availabl e and tlr0dr@d cseu rhma rnit ey s -9Gmediaigtg degragamglon inkpedvikgarengse 7( 9 0
Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n? | Ammonia | DRP g/nd | TP g/n? MCI class
100ml (m) (NTU) g/m?®
Mararoa at UF 5 5.65 0.44 0.055 0.005 0.005 0.002 0.002 No data
South Like sites Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Best 25%
Mavora Lake 10y trend Degrading - -
Upukerora at UF 30 3.21 1.195 0.24 0.143 0.005 0.002 0.006 108
Te Anau- Like sites Worst Best 50% | Best 50% | Worst Worst Best 25% | Best 25% | Best 25% | Good
Milford Rd 50% 50% 50%
_ 10y trend - Degrading Degrading| Improving | Improving Degrading | -
Whitestone Waiad UR 20 3.9 0.67 0.65 0.49 0.005 0.002 0.005 No data
d/s Like sites Best 25% | Best 25% | Best 25% | Worst Worst Best 25% | Best 25% | Best 25%
Manapouri 50% 50%
10y trend Improving | - Degrading| Degrading| Improving | Degrading | Degrading
Mararoa at UR 35 34 0.755 0.255 0.119 0.005 0.002 0.002 No data
The Key Like sites Best 50% | Best 25% | Best 25% | Best 50% | Best 50% | Best 25% | Best 25% | Best 25%
10y trend - - - Improving | - Improving

26 www.lawa.org.nz
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n¥ | Ammonia | DRP g/ni | TP g/n¥ MCI class
100ml (m) (NTU) g/m?
Mararoa at UR 30 3.74 0.86 0.52 0.395 0.005 0.002 0.004 106
Weir Rd Like sites Best 50% | Best 25% | Best 25% | Worst Worst Best 25% | Best 25% | Best 25% | Good
50% 50%

10y trend Improving | Improving - - Degrading Improving | -
Waiau at LF 30 2.93 0.795 0.27 0.1665 0.005 0.002 0.002 No data
Sunnyside Like sites Best 50% | Best 50% | Best 25% | Worst Worst Best 25% | Best 25% | Best 25%

50% 50%

10y trend Degrading| Improving Degrading| Degrading Improving
Lill Burn at LF 90 1.06 5.1 0.265 0.0575 0.005 0.004 0.016 102
Lill Burn- Like sites Worst Best 50% | Best 25% | Best 25% | Best 50% | Good
Monowai Rd 50%

10y trend -
Orauea at LR 315 1.13 4.3 0.73 0.415 0.005 0.011 0.0275 93
Orawia Like sites Worst Worst Worst Worst Worst Best 25% | Best 50% | Worst 50%| Fair
PukeMa 50% 50% 50% 50% 50%

10y trend Improving - Improving - Improving
Waiau at LR 53.7 1.77 1.46 0.363 0.2485 0.003 0.001 0.006 103
Tuatapere Like sites Best 25% | Best 50% | Best 25% | Best 50% | Best 50% | Best 25% | Best 25% | Best 25% | Good

10y trend Improving | Improving | Degrading| Degrading| - - -
Aparima at UF 62.5 5.1 0.8 0.11 0.025 0.005 0.002 0.004 118
Dunrobin Likesites Best 25% | Best 50% | Best 50% | Best 50% | Best 25% | Best 25% | Best 25% | Good

Aparima
10y trend Improving | Improving - - Improving
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n? | Ammonia | DRP g/ni | TP g/n? MCI class
100ml (m) (NTU) g/m?

Hamilton UR 120 2.715 1.33 0.64 0.425 0.005 0.0045 0.014 104
Burn at Like sites Worst Best 50% | Best 50% | Worst Worst Best 25% | Best 50% | Best 50% | Good
Affleck Rd 50% 50% 50%

10y trend
Otautau LR 1300 0.71 8.35 1.215 0.79 0.0225 0.021 0.0535 100
Stream at Like sites Good
Waikouro

10y trend Improving
Otautau LR 850 0.77 6.95 1.23 0.705 0.026 0.0235 0.051 No data
Stream at © Like sites
T Road

10y trend Improving Improving | Improving | - Degrading | Improving
Aparima at LR 130 2.305 1.53 0.91 0.665 0.005 0.006 0.041 100
Thornbury Like sites Best 50% | Best 50% | Best 50% | Worst Worst Best 25% | Best 25% | Best 25% | Good

50% 50%

10y trend Improving | Improving | Improving | Improving | Improving Improving | Improving | -
Cascade LF 130 1.72 21 0.17 0.016 0.005 0.002 0.007 120
Stream at Like sites Worst Worst Best 50% | Best 25% | Best 25% | Best 25% | Best 25% | Excellent
Pourakino V 50% 50%

10y trend Degrading Improving
Opouriki LR 0.95 5.95 2.2 1.805 0.021 0.01 0.034 No data
Stream at Like sites Best 50% | Worst 50%
Tweedie Rd
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n¥ | Ammonia | DRP g/ni | TP g/n¥ MCI class
100ml (m) (NTU) g/m?

10y trend Improving Degrading| Degrading - Improving
Pourakino at LF 355 0.83 3.75 0.37 0.17 0.012 0.002 0.013 No data
Traill Road Like sites Worst Worst Best 25% | Best 50%

50% 50%

10y trend - Degrading Improving | Improving
Waimatuku LR 1.22 3.25 3.0 0.0425 0.06 No data
Stream at Like sites Worst Worst
Lorneville R 50% 50%

10y trend Improving | Improving | Improving | Improving | Improving | Improving | Degrading | Improving
Mokotua LR 10 0.37 1.335 0.7 0.02 0.005 0.002 0.014 No data
Stream at Like sites Best 25% Best 25% | Worst Best 25% | Best 25% | Best 25% | Best 25%
Awarua 50%

10y trend Improving Improving Improving | Improving | Improving
Oreti UR 10 4.802 0.57 0.055 0.03 0.005 0.002 0.002 117
Three Kings Like sites Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Good

_ 10y trend - Improving Improving | -
Cromel at oret UF 20 4.165 0.995 0.055 0.008 0.005 0.002 0.005 119
Selbie Road Like sites Worst Best 50% | Best 50% | Best 25% | Best 25% | Best 25% | Best 25% | Best 25% | Good
50%

10y trend Degrading Degrading| Degrading| Degrading Degrading
Irthing UR 90 2.9795 11 1.645 1.465 0.005 0.002 0.0075 120
Stream at Like sites Worst Best 50% | Best 50% Best 25% | Best 25% | Best 25% | Excellent
Ellis Road 50%
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n¥ | Ammonia | DRP g/ni | TP g/n¥ MCI class
100ml (m) (NTU) g/m?

10y trend - - - Degrading| - - -
Oreti UR 521 2.99 1.04 0.72 0.589 0.005 0.002 0.005 114
Lumsden Like sites Best 50% | Best 50% | Best 25% | Worst Best 25% | Best 25% | Best 25% | Good
Bridge 50%

10y trend Degrading| Degrading| - Improving | Improving - !
Otapiri LR 415 0.8 5.45 0.83 0.485 0.005 0.0175 0.083 110
Stream at Like sites Worst Worst Worst Best 25% | Worst 50%| Worst 50%| Good
Gorge 50% 50% 50%

10y trend Improving | - - - Degrading| Degrading | -
Bog Burn d/s LR 800 0.87 5.4 1.38 0.91 0.015 0.0275 0.0515 97
H-L Road Like sites Fair

10y trend - Improving | Improving Degrading | Degrading
Makarewa at LR 460 0.85 4.7 0.935 0.535 0.005 0.014 0.0325 101
Lora Gorge Like sites Worst Worst Worst Best 25% | Worst 50%| Worst 50%| Good
Road 50% 50% 50%

10y trend - Degrading| - Degrading| Degrading | -
Dunsdale LF 140 24 0.295 0.173 0.005 0.01 0.0195 121
Stream at Like sites Worst Worst Worst Worst Best 25% | Worst 50%| Worst 50%| Excellent
Reserve 50% 50% 50% 50%

10y trend Degrading| Degrading Degrading| Degrading Degrading | Degrading | -

LR 1250 0.745 6.65 24 1.52 0.107 0.0595 0.131 81
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n? | Ammonia | DRP g/ni | TP g/n? MCI class
100ml (m) (NTU) g/m?
Winton Like sites Fair
Stream at
Lochiel 10y trend Improving Improving | Improving | Degrading| Improving | Improving | Improving
Oreti LR 130 1.815 1.61 1.13 0.94 0.005 0.006 0.012 95
Wallacetown Like sites Best 50% | Best 50% | Best 50% | Worst Best 25% | Best 25% | Best 25% | Fair
50%

10y trend Improving | - !
Tussock LR 1100 1.0 3.5 2.0 1.27 0.0245 0.029 0.052 No data
Creek at Like sites Worst Worst
Cooper Road 50% 50%

10y trend - Improving | Improving | Improving | - Improving
Makarewa at LR 335 0.84 6.15 1.385 0.895 0.0495 0.019 0.0435 87
Wallacetown Like sites Worst Worst 50%| Worst 50%| Fair

50%

10y trend - Improving | Improving | Improving | - Improving | Improving
Waiokiwi at LR 495 1.085 4.45 3.3 2.65 0.019 0.011 0.0295
North Road Like sites Worst Worst Best 50% | Worst 50%

50% 50%

10y trend Improving Improving | Improving - Improving
Otepuni LU 1700 0.777 5.85 1.95 1.165 0.0535 0.014 0.038
Creek at Like sites Worst Worst Best 50% | Worst 50%
Ninth Street 50% 50%

10y trend - - Improving | Improving | Degrading| Degrading | Improving
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n? | Ammonia | DRP g/ni | TP g/n? MCI class
100ml (m) (NTU) g/m?
Waihopai u/s LR 330 1.28 3.4 2.8 1.995 0.0165 0.009 0.028
Queens Drive Like sites Worst Worst Worst Best 50% | Worst 50% RPoOIE
50% 50% 50%

10y trend Improving | Improving Improving | Improving | Improving | Improving | Improving | Improving
Waituna LR 310 0.89 6.15 1.78 1.045 0.0185 0.014 0.039
Creek at Like sites Worst Worst 50%| Worst 50% NECOIN
Marshall Rd 50%

10y trend - Improving | Improving | Improving | Improving | Improving

Waituna

Carran Creek| LR 220 1.11 0.305 0.045 0.0465 0.1185 No data
at Waituna Like sites Worst Worst Best 50%
Lagoon Rd 50% 50%

10y trend - Improving | Improving
Tokonui at LR 305 1.44 1.045 0.021 0.019 0.056
Fortrose Likesites | worst  [NECISINERUGEIRRTGSIN UGS UGS \\/orst 50%
Otara Rd 50%

10y trend - Improving | Improving - Improving
Waikawa at LR 600 0.95 0.585 0.012 0.013 0.0345 106
Progress Mataura | Like sites Worst Worst Worst Worst 50% | Worst 50%| Good
Valley 50% 50% 50%

10y trend Improving | Improving | Improving - Improving -
Waikopike LF 145 0.935 3.4 0.33 0.147 0.005 0.009 0.019 124
piko at H. Like sites Worst Worst Worst Best 25% | Worst 50%| Worst 50%| Excellent
Curio Bay 50% 50% 50%
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n¥ | Ammonia | DRP g/ni | TP g/n¥ MCI class
100ml (m) (NTU) g/m?

10y trend - Improving | Improving | Degrading| Degrading | Improving
Mataura at UR 114.5 2.26 1.77 0.413 0.335 0.005 0.005 0.009 115
Parawa Like sites Worst Best 50% | Best 50% | Worst Worst Best 25% | Best 50% | Best 50% | Good

50% 50% 50%

10y trend Degrading| - Degrading| Degrading| Degrading Improving | Improving | -
Waikaia u/s UR 20 3.2 0.87 0.1 0.01 0.005 0.004 0.008 127
Piano Flat Like sites Best 25% | Best 50% | Best 25% | Best 25% | Best 25% | Best 25% | Best 50% | Best 25% | Excellent

10y trend Improving | - Degrading| Degrading Degrading | Improving | -
Waikaia at UR 200 1.8 1.61 0.285 0.1295 0.005 0.006 0.012 120
Waikaia Like sites Worst Best 50% | Best 50% | Best 50% | Best 25% | Best 50% | Best 50% | Excellent

50%

10y trend - Degrading Degrading| - Improving | Degrading | Improving
Waikaia at LR 150 1.9 2.55 0.665 0.51 0.005 0.006 0.012 115
Waipounamu Like sites Best 50% | Best 50% | Best 50% | Worst Worst Best 25% | Best 25% | Best 25% | Good

50% 50%

10y trend Degrading| Degrading Degrading| Degrading| - - Improving -
Longridge at UR 305 1.055 3.6 4.25 3.6 0.0125 0.033 0.056 87
Sandstone Like sites Fair

10y trend Degrading Degrading| Degrading| Degrading| - Improving
North Peak LR 170 0.73 5.55 0.815 0.285 0.01 0.016 0.0345 No data
at Waimea Like sites Worst Worst Worst Best 50% | Worst Worst 50%| Worst 50%
Valley 50% 50% 50% 50%
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n¥ | Ammonia | DRP g/ni | TP g/n¥ MCI class
100ml (m) (NTU) g/m?
10y trend Improving | Improving Improving | Improving | Improving | Degrading | Improving
Sandstone at LR 420 0.9 4.4 2.095 1.195 0.0115 0.042 0.0735
Kingston Like sites
Crossing Rd
10y trend -
Waimea at LR 280 1.16 3.55 3.75 3.05 0.005 0.0215 0.044 91.5
Mandeville Like sites Worst Worst Worst Best 25% Worst 50%| Fair
50% 50% 50%
10y trend - Improving Degrading| Degrading| - - Improving | Improving
Otamita at LR 300 1.03 3.9 0.99 0.72 0.005 0.01 0.028 104
Mandeville Like sites Worst Worst Worst Worst Worst Best 25% | Best 50% | Worst 50%| Good
50% 50% 50% 50% 50%
10y trend - Degrading Improving | Improving | Improving | - -
Mataura at LU 375 1.115 21 1.1 0.89 0.005 0.006 0.0155 94
Gore Like sites Worst Worst Worst Worst Best 25% | Best 25% | Best 25% | Fair
50% 50% 50% 50%
10y trend Degrading| - Degrading| - - - - -
Waikaka at LR 315 0.9 6.55 1.33 0.745 0.042 0.024 0.0535 88
Gore Like sites Worst Fair
50%
10y trend Improving - Improving | Improving | Improving | Improving
LR 1300 1.11 3.1 1.15 0.89 0.04 0.01 0.02 103
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Site FMU Classification| E.coli / Clarity Turbidity | TN g/m® | TON g/n¥ | Ammonia | DRP g/ni | TP g/n¥ MCI class
100ml (m) (NTU) g/m?
Mataura Like sites Worst Best 50% | Worst Best 50% | Best 50% | Good
200m d/s 50% 50%
Bridge 10y trend - - - Improving | - Improving | Improving | Improving
Mimihau trib UR 20 1.49 1.62 0.27 0.146 0.005 0.012 0.016 122
at Venlaw Like sites Best 25% | Worst Best 50% | Best 50% | Best 50% | Best 25% | Worst 50%| Best 50% | Excellent
50%

10y trend Degrading !
Mimihau at LR 385 0.7 6.62 1.16 0.86 0.005 0.012 0.036 97
Wyndham Like sites Best 25% | Worst 50%| Worst 50%| Fair

10y trend - - - Degrading| Improving | Improving
Mokoreta LR 320 0.005 0.008 0.026 103
at Wyndham Like sites Worst Best 25% | Best 50% | Best 50% | Good

50%

10y trend Improving Improving | Improving Improving | Improving | -
Oteramika at LR 700 2.75 1.74 0.0455 0.035 0.097 88
Seaward Like sites
Downs

10y trend Degrading| Degrading Degrading| Degrading | Degrading
Mataura at LR 300 1.145 3.35 1.17 0.013 0.009 0.021
Mataura Like sites Worst Worst Worst Worst Worst Best 50% | Best 50% | Fair
Island Bridge 50% 50% 50% 50% 50%

10y trend Degrading| Improving | Degrading| - Improving Improving | Improving
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APPENDIX:2
Maps of thirdorder subcatchmentnational priority for protection rankings fomajor

river catchmentsn Southland.Data provided by DOC.
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Figure 1 National priority for protection ranking of thirdrder subcatchments in the
WaiauRivercatchment Southland.
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Figure 2: National priority for protection ranking of thirdrder subcatchments in the
Aparima River catchment, Southland.
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Figure 3 National priority for protection ranking of thirdrder subcatchments in the
Or eRiver catchmentSouthland.

Page49of 54



ationalProtectMa...
AddProtRnk

High rank
Protected

Low rank
Protected

High rank not
protected

Low rank not

Mataura catchment — FENZ rankings (NationalProtRank)

NZGD 2000 New Zealand Transverse Mercator
Not for publication nor navigation
1:604,021

Department of
Conservation
Te Papa Atawbai

Produced by: tdrinan on 29/01/2019 NewZealand Government

Figure4: National priority for protection ranking of thirdrder subcatchments in the
Mataru River catchmentSouthland.
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APPENDIX:3Vaps of Freshwater Ecosystems of New Zealand (FENZ) indigenous fish

rankings for major river catchments in Southland. Data provided by DOC.
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Figure 1 FENZ indigenous fish ranking for thandler catchments in the Waiau River
catchment, Southland
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Figure2: FENZ indigenous fish ranking for thindler catchments in thé\parimaRiver
catchment Southland.
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Figure3: FENZ indigenous fish ranking for thindier catchments in theD r eRiver
catchment Southland.
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Figure4: FENZ indigenous fish ranking for thindler catchments in théataura River
catchment Southland.
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