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Attendees

1 Witnesses who participated and agreed to the content of this Joint Witness Statement (JWS)

by signing it on 16 October.

Name Employed or engaged by Signhat )e//
Dr Ton Snelder Southland Regional Council

Dr Cathy Kilroy Meridian Energy Limited — until

end of rivers section

Nick Ward Southland Regional Council

| Dr Adam Canning | Southland Fish and Game
Council

Kathryn McArthur Royal Forest and Bird Protection
Society of New Zealand and

Department of Conservation

Dr Jane Kitson Nga Rananga’
Dr Mark James Meridian Energy Limited and
Alliance Group Ltd

Justin Kitto DairyNZ Limited and Fonterra Co- v

operative Group /E@ZJZ:)
Susan Bennett Territorial Authorities? }S;?‘-f—u SN
Emily Funnell Department of Conservation ,7%%{-
Dr Greg Burrell Southland Regional Council “%ﬂe@

Not in attendance Tuesday
afternoon

Ailsa Cain Nga Rununga -Tuesday and )
Wednesday only M

For ease of reference throughout this JWS, all experts had some relevant expertise in rivers, lakes,

and estuaries except the following:

- Comprising Waihopai Riinaka, Hokonui Riinaka, Te Rinanga o Awarua, Te Rinanga o Oraka Aparima,
and Te Rlnanga o Ngai Tahu.




(@)

(b)

Ms Cain, who is a cultural policy expert;

Mr Ward does not consider himself an expert in rivers.

It is noted that in addition to Dr Kilroy leaving the conference at the end of the

rivers section, Ms Cain left before Table 3 was populated:

All experts reviewed the remaining content of the JWS before signing except for

Dr Kilroy who had left the conference before the final review.

Purposes of the conference

The purposes of the conference, based on the agreed agenda, are to complete
a JWS to address the tasks set out on page 3 of Table 4 of the September
JWS, and specifically to:

(a) Confirm recommended classification systems for rivers, lakes and

estuaries as a basis for defining degradation on an interim basis;

(b) Confirm attributes and thresholds to be used as the basis of defining
degradation on an interim basis;

(c) Estimate levels of confidence in recommended attribute thresholds;

(d) Consider possible linkages to cultural indicators and Ki Uta Ki Tai and
Te Mana o Te Wai

(e) Provide preliminary guidance on a possible methodology for linking river,
estuary and lake attributes from a scientific perspective, including

linkages between ground and surface water systems.

An overarching purpose of the conference is to enhance the efficiency of the
Court process in accordance with Appendix 3 of the Environment Court Practice
Note 2014. This describes expert conferencing as “... a process in which

expert withesses confer and attempt to reach agreement on issues, or at least



to clearly identify the issues on which they cannot agree, and the reasons for

that disagreement.”

Environment Court Practice Note

All participants confirm that they have read the Environment Court Consolidated
Practice Note 2014 and in particular Section 7 (Code of Conduct, Duty to the
Court and Evidence of an expert witness) and Appendix 3 - Protocol for Expert

Witness Conferences and agree to abide by it.

Introduction

10

This JWS records the outcomes of the second of a series of expert conferences
following a facilitated meeting in Invercargill on 3 September 2019. This JWS
needs to be read in conjunction with earlier JWSs recording the outcomes of

expert conferences on 7 to 10 May 2019 and 4 September 2019.

To provide context, the rivers conference on 7 to 9 May identified areas of the
region that were degraded with respect to ecosystem and human health in
terms of nitrate and ammonia concentrations, the trophic status of estuaries,
MCI scores, periphyton, E coli and cyanobacteria coverage. At-risk areas of the
region were also identified. There was a lakes and estuaries conference on

9 and 10 May that classified lakes and estuaries on the basis of risk but did not
explicitly state which were degraded. The experts have addressed this in the

current JWS and will do so further in the subsequent November one.

The experts noted that additional water bodies might be degraded or at risk
when considered against other criteria such as nitrogen, phosphorus and other
attributes relevant to periphyton, MCI and fish, but they could not agree
thresholds at the time. They also noted that when further analysis is
undertaken, it may be necessary to add other attributes such as temperature

fish and dissolved oxygen.

They identified work that had been undertaken by Dr Death in relation to
nitrogen, phosphorus, deposited sediment and MCI values that would provide a

very helpful base for further consideration. They also identified that
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13

Environment Southland had “undertaken significant further work that will be

directly relevant to addressing the above issues.”

In its minute dated 9 July 2019 the Court directed that further work be
undertaken in relation to cultural and ecological indicators of health, and this

JWS forms part of that further work process.

To assist the Court, the experts note that while they are familiar with the new
draft National Policy Statement for Freshwater Management 2019 (NPSFM),
they have not taken it into account in this JWS, because it has not been tested
through a full statutory process. However, they have referred to the scientific

papers and reports relied on in the preparation of the draft NPSFM.

Primary additional information taken into account in this JWS

14

15

16

The experts agree that the primary data to be used is the most up to date
Environment Southland monitoring data for rivers, estuaries and lakes. This will
be used in the November JWS to assess degraded state. Additional sources of

information are identified in tables 1 to 3.

At the time of the May 2019 Rivers JWS it was intended to undertake further
work in relation to Dr Death’s evidence on water quality numeric thresholds, as
referred to in paragraph [48] of the May 2019 Rivers JWS. Since that time the
experts have considered all relevant thresholds for ecosystem health, including
evidence previously presented to the Court. The experts agree that the
thresholds to determine degradation to be used by the Court are those set out
in this JWS and that further detailed evaluation of Dr Death’s work was no

longer required.

By way of clarification Dr Canning confirmed that the modelled water quality
state Dr Death used was from Unwin and Larned 2013 (MfE model). In the

current work the experts will use an updated version of the same model.

The assessment of degraded water bodies will be undertaken by comparing the
thresholds defined in this document against data representing each attribute in
waterbodies across the region. Two types of data will be used to undertake the
assessment.



(a) State of environment data from the council monitoring sites
(approximately 60 rivers, seven lakes, six estuaries) will be
analysed to extract a value corresponding to each attribute’s
compliance statistic. These statistics will be compared to the
relevant thresholds.

(b) Where available, spatially comprehensive predictions from the MfE
model of each attribute’'s compliance statistic for each river
segment and each lake in the region will be compared to the
threshold. The assessments will be presented as maps and

tables.

Other references taken into account in this JWS

18 These are listed in Appendix 1.




CONFERENCE OUTCOMES

Definitions, classification systems and clarifications

What is meant by degradation

19

20

21

22

23

24

In paragraphs 15 to 18 of the September JWS, the experts provided some initial
comments on the definition of where ecosystem health, including water quality,
is degraded, for use in interpreting Objective 6 of the proposed SWLP. They
stated that the “experts have adopted the concept of the “national bottom line”
(NBL) or “minimum acceptable state from the NPSFM as indicative of degraded
state” and that they “will further explain this interpretation when discussing the
specific attributes in later stages of the conference”.

This approach has generally been maintained for this JWS except as set out
below. For example, with respect to deposited fine sediment and fish Index of
Biotic Integrity (IBI), the experts consider region specific thresholds more

appropriately define degradation in Southland than national bottom lines.

The experts note that there is an issue still be resolved around delineation of
upland and lowland river classes for example classification of main stems of
larger rivers. Some experts consider that more stringent thresholds than NBL's
may need to be applied to upland catchments. This will be addressed further in
the final JWS.

With respect to ammonia and nitrate toxicity, some experts consider more
stringent thresholds than NBL's may need to be applied at regional scale. This
will be addressed further in the final JWS.

The thresholds included in this JWS are based on the current state of the water

body rather than on trends.

The experts have used coarse water body classifications for the purposes of
defining regional thresholds of degradation. They consider that noncompliance
with the thresholds clearly identifies a degraded state. Compliance with the
threshold does not necessarily mean that a water body is in a state of hauora as

discussed below. For example, any decline of natural state waters (ie the large



deep inland lakes and streams in the National Park) will not be identified by the
thresholds established in this JWS.

25 To assist the Court, the experts note that some water bodies may not meet
some of the thresholds recommended in this JWS as they are affected by
natural processes that occurred before the arrival of humans. The experts
request that the Regional Council provides information on where any such sites

are located and reasons for concern.

26 Dr James and Dr Kilroy will provide information on sites dominated by didymo.

27 The experts confirm their previous advice that as a broad principle degradation
should be based on failure against any individual attribute on threshold.
However, they consider that a prudent sense check of the data should be
undertaken.

Classification systems for rivers, lakes and estuaries

Rivers

28 The experts agreed a spatial framework for rivers that is a simple classification
of segments of the digital river network into Lowland and Upland categories.
The rationale for these classes is the recognition that the characteristics of
rivers are largely determined by catchment characteristics. For example, the
interaction between regional climate and catchment topography is understood
to be the dominant cause of variation in hydrological and morphological
characteristics of rivers at broad scales (i.e., 100 km?). Variation in topography
occurs within catchments, most obviously in the downstream direction in a

pattern that is referred to as the river continuum

29 Many large river systems in Southland are dominated by the characteristics of
the upper catchment, in their main stem this dominance can occur as far as the
coast. This explains why in figure 1 some large rivers have main stems that

classify as upland even at low elevation and in some cases as far as the coast.

Sections of the network that are classified as “Upland” have high elevation and
steep catchments, whereas segments that are classfied as Lowland have the

reverse characteristics. Segments classfied as Upland may pass through areas




31

32

where influent tributaries are classifed as Lowland. For example the Mataura
river is classified as Upland in areas where it traverses the Southland plains
where local streams are classified as Lowland. The classes accurately
discriminate the character of the Mataura main stem (e.g., broad gravel bed

river) from its local tributaries (e.g., narrow incised streams).

The rules for delineating the two classes are provided by Larned et al (2016).
Lowland segments are defined by catchment slope <= 15 degrees and
catchment elevations <=350 m asl. Upland segments are defined by catchment
slope > 15 degrees and catchment elevations > 350 asl. Both criteria need to
be satisfied for a segment to be classified as Upland. These rules are based on
expert judgment and are arbitrarily subdividing what is in reality a continuous

gradient in variation.

It is noted that this classification differs to that used by Land, Air, Water
Aotearoa (LAWA), which is not network based. In the LAWA classfication, the
main stem of the Mataura on the Southland plains would be classfied as a
lowland river. It is also noted that the rationale described above is the same as
has been adopted by the Southland Regional council to define management

classes in Appendix E of its operative regional water plan.

A map of all river segments in Southland classified according to these criteria is

shown as Figure 1.
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Figure 1. Map showing all river segments in Southland classified as upland and
lowland. The percentages in the map legend indicate proportions of segments in

each class.




Lakes
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35

36

37

38

11

The experts agreed a spatial framework for lakes that is a simple classification
of lakes as whole water bodies into four categories: Intermitantly Closed and
Open Lakes and Lagoons (ICOLL), Deep and Shallow. The logic for these
classes is described in detail by Ward (In Prep). The rules for delineating these
classes were applied to the Freshwater Environments of New Zealand (FENZ;
Leathwick et al. 2010) lakes database.

Shallow lakes are defined by lakes with an estimated maximum depth of
<= 15m. Shallow freshwater lakes are the equivalent of ‘polymictic’ in the
national objectives framework, meaning the water column is vertically mixed

throughout the year.

Shallow freshwater lakes in good condition generally exhibit good clarity because
they are dominated by aquatic macrophytes, however wind driven mixing can

lead to resuspension of the sediments and turbid waters (Schallenberg 2019).

Shallow Lakes in Southland with monitored data available for the degradation
assessment are Lake Vincent, The Reservoir and Lake George.

Deep lakes are defined as lakes with an estimated maximum depth of > 15m.
They undergo thermal stratification in the summer (equivalent NOF category is
‘stratified’). This type of stratification is persistent and results in two distinct

layers; a surface layer (epilimnion) and the bottom layer (hypolimnion).

ICOLLs are subjectively identified based on connection to the sea. They are
influenced by the marine environment when open, either directly through tidal
exchange or indirectly; and can be predominantly freshwater when closed.
These systems are also influenced by lake level, flushing, mixing and
stratification. Some ICOLLs can experience long periods of mouth closure,
during this time susceptibility to nutrient retention and eutrophication increases.
Under these conditions excess phytoplankton growth and reduced macrophyte

growth are characteristic of eutrophic symptoms.

ICOLLs behave as Lakes when closed and for management purposes need to

be considered for when they are at their most susceptible, which is when
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closed. In Southland, ICOLLs with monitored data available for the degradation

assessment are: Waituna Lagoon and Waiau Lagoon®.

40 A map of all lakes in Southland classified according to these criteria is shown as

Figure 2. Figure 3 shows lakes with extensive monitoring data.

Estuaries

41 The classification system of Robertson et al (2016) has been adopted. For the
purposes of this JWS estuaries with monitoring data available have been
included only. The experts have separated monitored estuaries into two main

categories.

42 The types are as follows:

(a) Tidal Lagoon

(b) Tidal River

Tidal Lagoon

43 These estuaries have extensive tidal flats which are the first areas to display
symptoms of eutrophication. Fine sediment and nutrients can accumulate
(particularly if loads are excessive). Excessive nutrients and sediment are
deleterious to healthy growths of seagrass and saltmarsh, and fuel nuisance
growths of macroalgae in at-risk habitat. Waterbodies in this class include
KoretiWaihopai (New River Estuary, Aparima (Jacobs River) Estuary,

Freshwater Estuary, Waikawa Estuary and Haldane Estuary.
Tidal River
44 These estuaries are dominated by river flow so that the majority of fine

sediment and nutrients are exported to the sea. This reduces their susceptibility

to eutrophication compared to tidal lagoons. They can often tolerate nutrient

3 Waiau Lagoon has two parts and the part that is monitored which the experts have classified as
an ICOLL
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loads an order of magnitude greater than tidal lagoons. Waterbodies in this

class include Toetoes (Fortrose ) Estuary.
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Figure 2. Map showing all lakes in Southland classified as Brackish, Deep,

Shallow Lowland and Shallow Upland. Lakes with any monitoring data are

indicated with a black circle and have been named. See Figure 3 for lakes with

extensive monitoring data.
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Figure 3. Map showing lakes in Southland classified as Brackish, Deep, Shallow
Lowland and Shallow Upland. Lakes with extensive monitoring data are indicated with a

black circle and have been named.
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Other definitions

45

To assist the Court, the experts agree that for the purposes of this JWS:

Attribute means a measurable characteristic of fresh water, including physical,
chemical and biological properties which supports particular values (NPSFM
2017).

Classification means to categorise things that have some property or attribute in
common and are differentiated from others by kind, type or quality (Oxford

Dictionary definition).

National Bottom Line or NBL means where specified, the minimum acceptable
state for the compulsory values as specified in Appendix 2 of the NPSFM
(2017).

Threshold means the numeric value indicating degradation (defined by the

experts).

Clarifications

Ecosystem health

46

As recorded in the JWS dated 4 September 2019, JWS the experts have
interpreted ecological health to include water quality, habitat quality, aquatic life

and ecosystem processes.

Levels of confidence in recommended attribute thresholds

47

The experts were asked to address levels of confidence that could be placed in
the thresholds developed. They acknowledge it is not possible to remove all
uncertainty but consider the thresholds applied in this JWS represent the best

available assessments based on currently available data and research.
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Indigenous biodiversity and threatened species

48 In paragraph 18 of the September JWS, the experts stated that “YWhen
assessing attribute state, the experts will consider indigenous biodiversity and

threatened species”

49 Dr Kitson, Ms McArthur and Ms Funnell have considered priority habitats for
indigenous biodiversity and threatened species in their evidence. They
consider that there is a broad distribution of these habitats and species across
Southland.

50 In developing attributes and thresholds for degradation in rivers (Table 1) the
experts have considered indigenous biodiversity and threatened species as part

of the following attributes:

(a) Fish IBI

(b) MCI

(c) Deposited fine sediment

(d) Ammonia and Nitrate toxicity. The more stringent thresholds that are
being tested as identified in Table 1 are based on the protection of
indigenous biodiversity and threatened species.

51 In developing attributes and thresholds for degradation in lakes (Table 2) the
experts have considered indigenous biodiversity and threatened species as part

of the following attributes:
(a) Macrophyte cover and slime algae for ICOLL's.
(b) Discussion of the large deep lakes as given in paragraph 24.

(c) Ammonia and Nitrate toxicity as per rivers.

52 In developing attributes and thresholds for degradation in estuaries (Table 3)
the experts have considered indigenous biodiversity and threatened species as

part of the following attributes

(a) Seagrass cover

O e
Coypy OF
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(b) Metal toxicity in sediment

(c) Gross eutrophic zone

Preliminary commentary on a possible methodology for linking river, estuary and

lake attributes

53 Ki Uta Ki Tai is the framework to be used in the pSWLP for linking river, estuary
and lake attributes. In accordance with Te Mana o te Wai, it will be necessary
to prioritise the needs of the water body first. This framework and approach is
described briefly in paragraph 12 of the September JWS.

54 Expert conferencing to date on topic A of the pSWLP has been limited to
defining thresholds for degradation and identifying individual sites or water
bodies that are degraded. In order to give effect to Ki Uta Ki Tai and Te Mana o
te Wai, future catchment wide scientific work will need to consider the following

matters:

(a) Source, transport and fate of contaminant loads including nutrients and

sediment from mountains to the sea, including groundwater.

(b) Continuity and regime of flow to provide for habitat and passage of

aquatic life.

(c) Human health considerations, including the source, transport and fate of

pathogens and toxicants through the network.

(d) Land use and other human activities contributions to the above,

including catchment modifications.

(e) Implications of climate change.
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Attributes and recommended thresholds

85 These are shown in Tables 1, 2 and 3 for rivers, lakes and estuaries

respectively.

56 In all tables, the data used in the JWS is SOE monitoring data and MfE model

data unless stated otherwise.

57 For lakes in Table 2, the determination of degradation is based on the lowest

ranked of all monitoring sites in the lake.

58 For lakes and lagoons that are intermittently open to the sea, monitoring data

should be analysed separately for closed periods and open periods.
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Outline of remaining work programmes

59 The following work remains to be completed:

(a) |dentification of which existing waterbodies are degraded and by which

attribute?

(b) To be confirmed by experts

(c)

Other matters

60

61
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Appendix 1

Other reference material taken into account

Australian and New Zealand Environment and Conservation Council. 2000. Australia
and New Zealand guidelines for fresh and marine water quality. Townsville:
Environment Australia

Clapcott JE, Young RG, Harding JS, Matthaei CD, Quinn JM, Death RG. 2011.
Sediment Assessment Methods: Protocols and guidelines for assessing the effects of
deposited fine sediment on in-stream values. Cawthron Institute, Nelson, New Zealand.
Clapcott, J., Wagenhoff, A., Neale, M., Storey, R., Smith, B., Death, R., Young, R.
2017. Macroinvertebrate metrics for the National Policy Statement for Freshwater
Management. Cawthron: Nelson, New Zealand

Clapcott J, Young R, Sinner J, Wilcox M, Storey R, Quinn J, Daughney C, Canning A,
2018. Freshwater biophysical ecosystem health framework. Prepared for Ministry for
the Environment. Cawthron Report No. 3194.

Davies Colley R, Franklin P, Wilcock B, Clearwater S, Hickey C. 2013. National
Objectives Framework - Temperature, Dissolved Oxygen & pH Proposed thresholds for
discussion Prepared for Ministry for the Environment November 2013. NIWA Client
Report No: HAM2013-056

Freshwater Science and Technical Advisory Group. 2019. STAG Report to the Minister
for the Environment

Matheson F, Quinn J, Hickey C. 2012. Review of the New Zealand instream plant and
nutrient guidelines and development of an extended decision-making framework:
Phases 1 and 2 final report. Prepared for the Ministry of Science & Innovation
Envirolink Fund. NIWA Client Report No: HAM2012-081.

Matheson F, Quinn J, Unwin M. 2016. Instream plant and nutrient Guidelines. Review
and development of an extended decision-making framework. Phase 3. Prepared for
the Ministry of Science & Innovation Envirolink Fund. NIWA Client Report No:
HAM2015-064.

Snelder T, Biggs B, Kilroy C, Booker D. 2013. National Objective Framework for
periphyton. Prepared for Ministry for the Environment. November 2013. NIWA Client
Report No: CHC2013-122.

Snelder, T.H., Moore C., and Kilroy C. 2019. Nutrient Concentration Targets to Achieve
Periphyton Biomass Objectives Incorporating Uncertainties. Journal of the American
Water Resources Association 1-21. https://doi.org/10.1111/1752-1688.12794.
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Larned S, Snelder T, Unwin M, McBride G. 2016. Water quality in New Zealand rivers:
current state and trends. New Zealand Journal of Marine and Freshwater Research.
50(3):389-417. doi:10.1080/00288330.2016.1150309.

Leathwick J, West D, Chadderton L, Gerbeaux P, Kelly D, Robertson H, Brown D.
2010. Freshwater Ecosystems of New Zealand (FENZ) Geodatabase: Version one
user guide. Hamilton, New Zealand: Department of Conservation.

Ward N., In Prep. Southland Typologies for: Estuaries; and Lakes and Lagoons.
Environment Southland report.

Burdon F J, Mcintosh A R, Harding J S. 2013. Habitat loss drives threshold response of
benthic invertebrate communities to deposited sediment in agricultural streams.
Ecological Applications, 23(5), 2013, pp. 1036-1047.

Joy, M. K. & Death, R. G. 2004. Application of the Index of Biotic Integrity Methodology
to New Zealand Freshwater Fish Communities. Environ. Manage. 34, 415-428.

Joy M K. 2010. A Fish Index of Biotic Integrity (I1BI) For the Southland Region Report
and user guide for use with the Southland Fish IBl excel macro. December 2010.
Wairesearch Limited, Levin.

Federal Geographic Data Committee FGDC (2012) Coastal and Marine Ecological
Classification Standard

Franklin P, Stoffels R, Clapcott J, Booker D, Wagenhoff A, Hickey C. 2019. Deriving
potential fine sediment attribute thresholds for the National Objectives Framework
Prepared for Ministry for the Environment June 2019. NIWA Client Report:2019039HN.
Kelly D, Schallenberg M, Waters S, Shearer K, Peacock L 2016. A calibrated
ecological health assessment for Southland lakes. Prepared for Environment
Southland. Cawthron Report No. 2832. 56 p. plus appendices.

Lagoon Technical Group. 2013. Ecological Guidelines for Waituna Lagoon.

MfE (2018) Managing Upstream: Estuaries state and Values Methods and data review,
Stage 1B report Prepared for Ministry of the Environment by NIWA.

Revilla, M., Franco, J., Garmendia, M. and Borja, A. 2010. A new method for
phytoplankton quality assessment in the Basque estuaries (northern Spain), within the
European Water Framework Directive. Revista de Investigacién Marina. 17(7); 149-
164.

Robertson, B.M., Stevens, L.M., and Dudley, B. 2017. New River Estuary - review of
water quality data in relation to eutrophication 1991-2015. Report prepared by NIWA
and Wriggle Coastal Management for Environment Southland. 33p.

/,»;1“};:['6?-"\,\ Robertson, B.M, Stevens, L., Robertson, B., Zeldis, J., Green, M., Madarasz-Smith, A.,
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//i‘g’/ @ Plew, D., Storey, R., Hume, T., Oliver, M. 2015. NZ Estuary Trophic Index Screening
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Prepared for Envirolink Tools Project: Estuarine Trophic Index, MBIE/NIWA Contract
No: C01X1420. 47p.

Robertson, B.P., Gardner, J.P.A., Savage, C., 2015b. Macrobenthic-mud relations
strengthen the foundation for benthic index development: A case study from shallow,
temperate New Zealand estuaries. Ecological Indicators 58, 161-174.

Likely to come up tomorrow...
Joy, M. K. & Death, R. G. 2004. Application of the Index of Biotic Integrity Methodology
to New Zealand Freshwater Fish Communities. Environ. Manage. 34, 415-428.




