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Message:

1 Purpose of this memo

This memorandum provides background information pertaining to the process of defining potential
classes, attributes and attribute state option tables for Southland rivers and streams. This memo
informs the development of draft numeric freshwater objectives (Norton and Wilson, 2019%) and
contributes to fulfilling requirements under the National Policy Statement for Freshwater
Management 2017 (NPSFM).

The approach used translates regional water plan outcomes in rivers and streams for each of the
proposed Southland Water and Land Plan (pSWLP) management classes (i.e. the receiving water
quality standards and classes in Appendix E of the pSWLP) into the attribute state terminology and
template provided in the NPSFM. The NPSFM lays out terminology and a process for regional councils
to follow when establishing freshwater objectives and limits in regional plans (see the National
Objectives Framework in Part CA of the NPSFM).

This memo comprises three parts:

1 Discussion on the proposed classification system for rivers and streams ecosystem health
and water quality;

2 documentation of the proposed draft attributes, numerical criteria and references to their
genesis; and,

3 Documentation of the approach used to apply draft attribute tables as spatially differentiated
objectives to each river management class identified in the pSWLP.

2 Values being considered

From the twenty community values identified for freshwater in Wilson et al., (2019), two have been
considered for developing river and stream numeric attribute state tables and draft freshwater
objectives:

1 Although the draft freshwater objective report (Norton and Wilson, 2019) predates this memo, the analysis contained
within this memo was undertaken in conjunction with the development of Norton and Wilson (2019).



) Human health for recreation; and,
o Ecosystem health.

These values are the two national compulsory values identified in the NPSFM (2017).

Although this memo only explicitly considers these three values, they also link and/or contribute to
other community and tangata whenua values such as mahinga kai, and they contribute to Te Mana o
te Wai.

3 River and stream classes

The pSWLP employs a spatial classification system which is a replication of the system that was used
in the previous operative water plan. The system is underpinned by the New Zealand River
Environment Classification (REC) (Snelder et al 2001). The Southland classification was introduced to
the plan via “Variation No. 4 (Water Quality) in 2005. Ryder 2004, assessed Southland monitoring data
in the context of REC Climate/Source of Flow, and Land Cover categories and concluded that there
was not merit in differentiating beyond the source of flow class. Ryder 2004 recommended the
following grouping system for water quality:

. Lowland (soft bed)
. Lowland (hard bed)

) Hill
° Mountain
. Lake fed

. Spring fed

The decision version of the regional water plan included additional classes:

° Mountain lakes;

. Hill lakes;

° lowland/coastal lakes;
° Mataura 1;

° Mataura 2;

. Mataura 3; and

Natural State.

Note that the final wording of the classes is: Mountain lakes; Hill lakes; lowland/coastal lakes included
reference to wetlands eg: Mountain lakes and Wetlands; Hill lakes and Wetlands; lowland/coastal
lakes and wetlands.

The pSWLP provides additional narrative descriptions for some but not all of the above classes. My
attempts to discover historic documentation of the step by step approach to delineation have not
been entirely successful. However, it is my opinion that it may not be possible to replicate the current
classification. Despite this situation an approach to reclassify and remap the river classes in a way that
is broadly consistent with the original REC-based river classes but addresses several issues identified
in the original classification is suggested. The approach is laid out in table 1. In brief, the approach
included updating some of the classes by incorporating newer datasets (e.g., moving from REC1 to
REC3), some classes (i.e., Spring fed and Natural State classes) had to be carried over because their
provenance was via an earlier plan submission process rather than a technically updatable process



(like updating REC version). This approach has been employed by Environment Southland’s GIS team
to remap the suggested river classes and these classes have been used as the suggested basis for
moving forward with the Regional Forum process as described in Norton et al., (2019). The technical
GIS process of mapping the river classes according to the approach in Table 1 has been reported
separately.

A number of potential issues related to the delineation of the lowland soft bed management unit were
considered for possible “easy win” resolutions (table 1). However, resulting classifications were very
similar to the current one and a more detailed analysis and verification of ecological differences
between was considered necessary to justify relatively minor changes to maps. We were unable to
complete such additional work given available timeframe and resourcing for the Regional Forum
process. For that reason, there has been minimal change to the mapping of the lowland soft bed class
for now. However, | recommend a work stream is developed to further consider the ecological
relevance of and verify the appropriate spatial extent of the lowland soft bed class and/or give
consideration to redefining based on ecological differences, e.g. based on natural variation in stream
invertebrate community, habitat, stream size, substrate type and size, pH to enable future refinement
of the spatial management units used in Southland.



Table 1: Summary of suggested approach to water quality class delineation including identification of potential issues by class.

Class

Understanding of delineation of
classes in the RWPS/pSWLP

Proposed changes associated with
this work

Known issues

Possible resolution for future

Natural
State

Natural state waters (for water
quality purposes)

Waters whose catchment area
are wholly within:

(a) areas defined as National
Park managed under the
National Parks Act 1980
(including land for the time being
administered as if it was a
national park pursuant to any
statute or written agreement
with the owners); and

(b) public conservation land
managed under the
Conservation Act 1987 and the
Reserves Act 1977 as detailed in
Table 1 “Natural State Waters
outside National Parks” in
Appendix | “Natural State Waters
outside National Parks” of this
Plan

Note: Information provided by
DOC employees was used to
identify instances where grazing
occurred on land managed under
the Conservation Act 1987 and
these areas were excluded.

Updated to REC (version 3) river
network and removed waterbodies
from natural state where they no
longer meet the criteria for (a)

e Has the management of
public conservation land
changed since the mapping
was originally done? e.g.
high country tenure review
and retirement of high
country landscape

e Areas of coastal Fiordland
(Hauroko river mouth) not
in natural state

Approach DOC to confirm
spatial extent of landscape
managed under relevant
legislation and their
management regimes.

Lowland
Soft bed

Based on REC (version 1) ‘source
of flow’ and ‘geology’ fields.

Updated to REC (version 3) river
network and recalculated ‘source

Field observations show that
some waterbodies mapped as

Re map the spatial extent of
soft bed by using a




SOF = Lowland
Geology =SS or AL or Pl

(note that geology criteria is to
be verified)

of flow’ and ‘geology’ fields
(Fraser, 2019).

having soft beds are actually
stable stony or cobble bottomed
hard bed systems which are
capable of supporting
periphyton growth.

The inaccuracies of mapping
softbed streams using the REC
geology field were identified in
2005, however, this was used as
it was the best available
information source at the time
(per coms K Wilson 2019).
Development of field test
criteria for differentiating soft
bed from hard bed was also
attempted but ultimately
discarded (per coms Wilson,
2019).

As part of this work, alternative
readily available information
sources were considered for
redefining lowland softbed
streams but again, ultimately
discarded as having the same or
lesser accuracy than using the
REC ‘geology’ field.

combination of the following
sources:

a) Field validation of
substrate size — current
condition so does not
pick up highly impacted
gravel bed systems

b) From national models
of reference condition
deposited fine
sediment eg Cawthron
report No. 2994
(Clapcott and Goodwin
2017)

c) From FWENZ substrate
size classes field

Or develop field tests criteria
that can be used on a site (or
consent) specific basis.

And/or develop some regional
scale ground truthing exercise
to support manual mapping.

Lowland
hard bed

Based on REC (version 1) ‘source
of flow’ and ‘geology’ fields.

SOF = Lowland

Geology = (everything not
mapped as soft bed)

Updated to REC (version 3) river
network and recalculated ‘source
of flow’ and ‘geology’ fields
(Fraser, 2019).

Includes some small areas of
misclassified SOF lake fed eg
from small lakes in Te Anau
basin

Lake fed classes mapping is
addressed in Roberts and Ward
(2020).




(note that geology criteria to be
verified)

Hill Based on REC (version 1) ‘source | Updated to REC (version 3) river There was an issue
of flow’ network and recalculated ‘source differentiating between lowland
SOF = Hill of flow’ field (Fraser, 2019). and hill in REC1 which has been
corrected with our proposed
changes (was based on the
original elevation criteria used
to define ‘lowland’, which made
streams on the likes of Bluff Hill
lowland which should have been
hill).
Mountain | Based on REC (version 1) ‘source | Updated to REC (version 3) river n/a
of flow’ network and recalculated ‘source
SOF = Mountain of flow’ field (Fraser, 2019).
Lake Fed | Based on REC (version 1) ‘source | Updated to REC (version 3) river The Waiau River is currently The issue of whether it is
of flow’ network and recalculated ‘source mapped as ‘lake fed’ down its characteristic of being lake fed
SOF = LK of flow’ field (reference Ton’s entire reach however, owing to | due to its highly modified flow
report). the modified hydrological regime is currently under
regime it may not be Environment Court appeal (in
appropriate. regards to the pSWLP). Any
changes decided on by the
Environment Court will be
brought through into the
mapping framework.
Spring fed | Originally based on REC (version | Updated to REC (version 3) river Changes in climate, water use, Manual checks and validation

1) ‘source of flow’ (SOF = spring-
fed), however submissions to
Variation 3 resulted in the
manual addition of spring-fed
streams following field mapping.
In addition, technical criteria

network, spatial extent transferred
from the regional water plan 2010
with no further changes made.

hydrology and drainage could
alter whether a stream is spring-
fed.

for situations where consent
related activity relies on the
units spatial definition.




were developed to determine
spring-fed streams on a case-by-
case basis (although this was
never adopted into the
regulatory framework).

The pSWLP glossary includes the
following criteria for use in field
validation of spring-fed:

Spring-fed In addition to lakes,
rivers, modified watercourses or
natural wetlands that are classed
as spring-fed on Map Series 1:
Water Quality, a lake, river,
modified watercourse or natural
wetland is spring-fed if it: (a) has
a mean annual flow less than
2,000 litres per second; and (b)
always has an instantaneous
flow greater than or equal to 5
litres per second, at a point
immediately before the first
downstream confluence; and (c)
meets one or more of the
following conditions as
measured by the Southland
Regional Council: (i) the ratio of
the December to March median
flow to the mean annual low
flow is less than or equal to 1.5;
or (ii) in July, the mean monthly
water temperature is at least




1.5°C higher than the mean
monthly water temperature in a
nearby run-off dominated
stream; or (iii) in July, the mean
monthly water temperature is at
least 2°C higher than the mean
monthly ambient air
temperature in the vicinity.

Mataura
1,2,3

Based on the Mataura
Conservation Order.

Removed. Areas to be re mapped
according to the criteria used
above for other classes. Removal
of these classes brings the Mataura
1,2,3 areas into the equivalent
management units used across
other parts of the Southland
Region.




4 River and stream proposed attribute state option tables

This section is split into two parts:

e Section 4.1: Compulsory attribute state option tables; and,
e Section 4.2: Proposed Southland attribute state option tables.

4.1 Compulsory attribute state option tables

The nationally compulsory attribute tables in this section have been reproduced from the NPSFM
2014 (amended 2017).

4.1.1 Ammonia toxicity

Value \Ecosystem health \
Freshwater body type Rivers and streams
Attribute group National compulsory attribute
Attribute name IAmmonia (toxicity)
Attribute unit mg NH,-N/L (milligrams ammoniacal-nitrogen per liter)
Attribute band and description Numeric Attribute State
Annual median* Annual maximum*
A
<0.03 <0.05

99% species protection level: No observed effect on anyj
species tested.

B
95% species protection level: Starts impacting >0.03 and <0.24 >0.05 and <0.40
occasionally on the 5% most sensitive species.

C
80% species protection level: Starts impacting regularly| >0.24 and <1.30 >0.40 and <2.20

on the 20% most sensitive species (reduced survival of
most sensitive species).
National bottom line 1.30 2.20

>1.30 >2.20

*Based on pH 8 and temperature of 20°C
Compliance with the numerical attribute states should be undertaken after pH adjustment
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4.1.2 Nitrate toxicity

Attribute name
Value
Freshwater body type

Nitrate (toxicity)
Ecosystem health
Rivers and streams

Attribute group

National compulsory attribute

Attribute name

Nitrate (toxicity)

Attribute unit

mg NOs-N/L (milligrams nitrate-nitrogen per liter)

Attribute band and description

Numeric Attribute State

Annual median

Annual 95t percentile

<1.0 <1.5
B >1.0and 2.4 >1.5and <3.5
Some growth effect on up to 5% of species.
C
Growth effects on up to 20% of species (mainly sensitive|] ~>2-42and <6.9 >3.5and <9.8
species such as fish). No acute effects.
National bottom line 6.9 9.8
>6.9 >9.8

Note: This attribute measures the toxic effects of nitrate, not the trophic state. Where other attributes
measure trophic state, for example periphyton, freshwater objectives, limits and/or methods for those

attributes will be more stringent.
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4.1.3 Periphyton

alue \Ecosystem health
Freshwater body type Rivers and streams
Attribute group National compulsory attribute
Attribute name Periphyton
Attribute unit mg chl-a/m2 (milligrams chlorophyll-

0 per square meter)
Numeric Attribute State | Numeric Attribute State

Attribute band and description

(default class) (productive class)
Exceeded no more than Exceeded no more than
8% of samples 17% of samples

A

Rare blooms reflecting negligible nutrient enrichment <50 <50
and/or alteration of the natural flow regime or habitat.

Occasional blooms reflecting low nutrient enrichment >50 and <120 >50 and <120
and/or alteration of the natural flow regime or habitat.

C

Periodic blooms reflecting moderate nutrient >120 and <200 >120 and <200
enrichment and/or moderate alteration of the natural
flow regime or habitat.

National bottom line 200 200

>200 >200

1. Classes are streams and rivers defined according to types in the River Environment Classification (REC). The
Productive periphyton class is defined by the combination of REC “Dry” Climate categories (i.e. Warm-Dry
(WD) and Cool-Dry (CD)) and REC Geology categories that have naturally high levels of nutrient enrichment
due to their catchment geology (i.e. Soft-Sedimentary (SS), Volcanic Acidic (VA) and Volcanic Basic
(VB)). Therefore the productive category is defined by the following REC defined types: WD/SS, WD/VB,
WD/VA, CD/SS, CD/VB, CD/VA. The Default class includes all REC types not in the Productive class.

2. Based on a monthly monitoring regime. The minimum record length for grading a site based on periphyton
(chl-a) is 3 years

Note: To achieve a freshwater objective for periphyton within a freshwater management unit, regional councils
must at least set appropriate instream concentrations and exceedance criteria for dissolved inorganic nitrogen
(DIN) and dissolved reactive phosphorus (DRP). Where there are nutrient sensitive downstream receiving
environments, criteria for nitrogen and phosphorus will also need to be set to achieve the outcomes sought for
those environments.
Regional councils must use the following process, in the following order, to determine instream nitrogen and
phosphorus criteria in a freshwater management unit:

a) either —

i) if the freshwater management unit supports, or could support, conspicuous periphyton, derive
instream concentrations and exceedance criteria for DIN and DRP to achieve a periphyton objective
for the freshwater management unit; or

ii) if the freshwater management unit does not support, and could not support, conspicuous
periphyton, consider the nitrogen and phosphorus criteria (instream concentrations or instream
loads) needed to achieve any other freshwater objectives:

b) if there are nutrient sensitive downstream environments, for example, a lake and/or estuary, derive
relevant nitrogen and phosphorus criteria (instream concentrations or instream loads) needed to
achieve the outcomes sought for those sensitive downstream environments:
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c) compare all nitrogen and phosphorus criteria derived in steps (a) — (b) and adopt those necessary
to achieve the freshwater objectives for the freshwater management unit and outcomes sought for

the nutrient sensitive downstream environments.

4.1.4 Dissolved Oxygen

This attribute is compulsory for reaches downstream of point source discharges. However, the pSWLP
provides premise for wider spatial application of the attribute. It is proposed that the NPSFM dissolved
oxygen attribute apply to all river and stream reaches, this being consistent with the pSWLP Appendix
E water quality standards which set dissolved oxygen standards for all river classes.

alue Ecosystem health |
Freshwater body type Rivers and streams (below point sources)
Attribute group National compulsory attribute and proposed Southland
attribute (beyond point sources)
Attribute name Dissolved oxygen
Attribute unit mg/L (milligrams per liter)

Attribute band and description

Numeric Attribute State

7-day mean

minimum? (summer period:
1 November to 30 April)

1-day minimum?
(summer period: 1
November to 30 April)

A

No stress caused by low dissolved oxygen on any
@quatic organisms that are present at matched
reference (near-pristine) sites.

28.0

Occasional minor stress on sensitive organisms caused
by short periods (a few hours each day) of lower
dissolved oxygen. Risk of reduced abundance of
sensitive fish and macroinvertebrate species.

>7.0 and <8.0

>5.0 and <7.5

C

Moderate stress ona number of aquatic organisms|
caused by dissolved oxygen levels exceeding
preference levels for periods of several hours each day.
Risk of sensitive fish and macroinvertebrate species|
being lost.

>5.0 and <7.0

24.0 and <5.0

National bottom line

5.0

4.0

<5.0

<4.0

' The mean value of 7 consecutive daily minimum values

kThe lowest daily minimum across the whole summer period
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4.1.5 E.coli

Value Human health for recreation |
Freshwater body type Lakes and rivers
Attribute group National compulsory attribute
Attribute name Escherichia coli (E. coli)
Attribute unit E. coli/100 mL (number of E. coli per hundred milliliters)
Attribute band and description Numeric Attribute State
% %
exceedances | exceedances Median 95t percentile
over over concentration | of E. coli/100
540 cfu/100 | 260 cfu/100 | (cfu/100 mL) mL
mL mL
A
For at least half the time, the estimated risk is <1 <5% <20% <130 <540
in 1,000 (<0.1% risk). The predicted average
infection risk is 1%*.
B
For at least half the time, the estimated risk is <1| 5 tg 10% 20 to 30% <130 <1,000
in 1,000 (<0.1% risk). The predicted average
infection risk is 2%*.
C
For at least half the time, the estimated risk is <1| 10 to 20% 20 to 34% <130 <1,200
in 1,000 (<0.1% risk). The predicted average
infection risk is 3%*.
D
20 to 30% of the time the estimated risk is 250 in| 20 to 30% >34% >130 >1,200
1,000 (>5% risk). The predicted average infection
risk is >3%%*.
>30% >50% >260 >1,200

* The predicted average infection risk is the overall average infection to swimmers based on a random exposure
on a random day, ignoring any possibility of not swimming during high flows or when a surveillance advisory is
in place (assuming that the E. coli concentration follows a lognormal distribution). Actual risk will generally be
less if a person does not swim during high flows.

! Attribute state should be determined by using a minimum of 60 samples over a maximum of 5 years, collected
on a regular basis regardless of weather and flow conditions. However, where a sample has been missed due to|
adverse weather or error, attribute state may be determined using samples over a longer timeframe.
 Attribute state must be determined by satisfying all numeric attribute states.
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4.1.6 Cyanobacteria (planktonic)

alue Ecosystem health
Freshwater body type Lakes and lake-fed rivers
Attribute group National compulsory attribute
Attribute name ICyanobacteria (planktonic)
Attribute unit Biovolume — mm3/L (cubic millimetres per litre)
Attribute band and description Numeric Attribute State

80" percentile*

A

Risk exposure from cyanobacteria is no different to that| <0-5 mm?/L biovolume equivalent fo.r the combined
in natural conditions (from any contact with fresh total of all cyanobacteria
water).

Low risk of health effects from exposure to
cyanobacteria (from any contact with fresh water).

>0.5 and £1.0 mm3/L biovolume equivalent for the
combined total of all cyanobacteria

C >1.0 and <1.8 mm?/L biovolume equivalent of
potentially toxic cyanobacteria OR
Moderate risk of health effects from exposure to >1.0 and <10 mm?/L total biovolume of all

cyanobacteria (from any contact with freshwater). cyanobacteria

1.8 mm3/L biovolume equivalent of potentially toxic
National bottom line cyanobacteria OR

10 mm3/L total biovolume of all cyanobacteria

>1.8 mm3/L biovolume equivalent of potentially toxic
cyanobacteria OR
>10 mm3/L total biovolume of all cyanobacteria

*The 80t percentile must be calculated using a minimum of 12 samples collected over 3 years. 30 samples|
collected over 3 years is recommended.
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4.2 Proposed Southland river and stream attribute state option tables

Proposed Southland attribute state option tables are presented in this section along with reference
to their genesis.

4.2.1 E.coli at popular bathing sites

The proposed E.coli at popular bathing sites attribute state option table has been derived from the
draft NPSFM released for public consultation with Governments’ Essential Freshwater Package
September 2019.

Value Human health for recreation |
Freshwater body type Primary contact in lakes and rivers
Attribute group Southland attribute
Attribute name Escherichia coli (E. coli) at popular bathing sites
Attribute unit E. coli/100 mL (number of E. coli per
hundred milliliters)
Attribute band and description Numeric Attribute State
95+ percentile during the bathing season
A
Estimated risk of Campylobacter infection has a <0.1% <130
occurrence, 95% of the time.
B
Estimated risk of Campylobacter infection has a 0.1 — 131-260
1.0% occurrence, 95% of the time.
C
Estimated risk of Campylobacter infection has a 1 - 5% 261-540
occurrence, 95% of the time.
National guideline for primary contact* 540
>540d

he narrative attribute state description assumes “% of time” equals “% of samples”
*National bottom line proposed in the Essential Freshwater Package amendments to the NSPFM
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4.2.2 Macroinvertebrate Community Index

The proposed attribute state option table for the macroinvertebrate community index (MCI) has been
developed using a combination of the receiving water quality standards in the pSWLP (which were
based on supporting documentation in Ryder 2004, which was in turn based on Stark 1998) and the
proposed national objectives framework attribute table for MCI prepared for the Ministry for the
Environment by Collier et al., (2014) (also based partly on Stark 1998). In addition, while the A/B and
B/C thresholds are based on the above references, the C/D threshold (i.e., the proposed minimum
acceptable state threshold) of an MCI score of 90 is reproduced from the draft NPSFM released for
public consultation with Governments’ Essential Freshwater Package September 2019, for the reasons
given in the footnote to the table.

alue Ecosystem health

Freshwater body type Rivers and streams
Attribute group Southland attribute
Attribute name Macroinvertebrates (wade able rivers only)
Attribute unit Macroinvertebrate Community Index (MCI)
Attribute band and description Numeric Attribute State

3-year rolling mean
High quality environment where species composition is >120
close to natural state most of the time.
Good quality environment where human activities 100 to 120
and/or natural disturbances cause some loss of
sensitive species.
Fair quality environment where moderately-highly 90 to 100
tolerant species dominate.
Proposed minimum acceptable state 920

<90

Note: the proposed minimum acceptable state is 90, whereas the pSWLP has a minimum MCI score of 80 for the
“Lowland Soft Bed” classification. The minimum standard of 90 from the draft NPSFM (September 2019) has
been retained here because Environment Southland’s historic sampling protocol and actual stream bed substrate
at the majority of monitored locations defined as Lowland Soft Bed class has been a hard bed sampling (and
assessment protocol) in gravel habitats. Retaining the minimum acceptable state of 90 is therefore considered
most appropriate for the majority of Environment Southland’s currently monitored Lowland Soft Bed sites.
Nevertheless, there may be situations where due to naturally occurring characteristics the natural condition of
some waterways may be below an MCl of 90, for example in highly dystrophic (low pH), high deposited sediment
levels or high organic content tannin stained waters.



4.2.3 Water Temperature — summer

This attribute addresses ambient temperature during the summer months when thermal stress is likely
to be elevated, the attribute for the summer period has been taken from Davis-Colley et al 2013.

alue \Ecosystem health \
Freshwater body type Rivers and streams
Attribute group Southland attribute
Attribute name Water temperature - summer (1 Dec — 30 Mar)
Attribute unit °C (degrees Celsius)
Attribute band and description Numeric Attribute State

Summer period measurement of the Cox-Rutherford
Index (CRI), averaged over the five hottest days from
inspection of continuous record

No thermal stress on any aquatic organisms that are <18°C

present at matched reference (near pristine) sites.

Minor thermal stress on occasion (clear days in summer) >18°C and <20°C

on particularly sensitive organisms such as certain insects|

and fish.

Some thermal stress on occasion, with elimination of >20°C and <24°C

certain sensitive insects and absence of certain sensitive

fish.

Proposed minimum acceptable state 24°C

>24°C

4.2.4 Water Temperature - winter

This attribute addresses winter temperatures with respect to trout spawning, it is represented by a
binary pass fail and has been derived from the pSWLP and its predecessor the Regional Water Plan
for Southland 2010.

Value Ecosystem health \
Freshwater body type Rivers and streams
Attribute group Southland attribute
Attribute name \Water temperature - winter
Attribute unit °C (degrees Celsius)
Attribute band and description Numeric Attribute State
May to September (inclusive) maximum
Pass <a1°C

Suitable for trout spawning areas

Proposed minimum acceptable state 11°C

>11°C




4.2.5 Clarity

The water clarity attribute has used the clarity standards in the pSWLP (from both the previous
Regional Water Plan for Southland 2010and supporting documentation in Ryder 2004) and has been
presented in an attribute table form consistent with that used for other attributes.

alue \Human health for recreation \
Freshwater body type Rivers and streams
Attribute group Southland attribute
Attribute name Clarity (visual distance)
Attribute unit Horizontal black disk viewing distance in m (metres)
Attribute band and description Numeric Attribute State
Annual median of samples at < median flow
A >3.0
Eminently suitable for recreational use.
B >1.6 and <3.0
Suitable for recreational use.
C >1.3and <1.6
Marginally suitable for recreational use.
Proposed minimum acceptable state 1.3
<1.3

4.2.6 Algae cover — filamentous

The filamentous algae attribute state option table is based on the standards in the pSWLP (from both
the previous Regional Water Plan for Southland 2010 and supporting documentation in Ryder 2004)
and has been presented in an attribute table form consistent with that used for other attributes.

alue \Ecosystem health |
Freshwater body type Rivers and streams*
Attribute group Southland attribute
Attribute name Filamentous algae
Attribute unit % cover (percentage cover of river/stream bed)
Attribute band and description Numeric Attribute State
Maximum

Pass Filamentous algae >2cm covers <30% of visible stream bed

Proposed minimum acceptable state 30
Filamentous algae >2cm covers >30% of visible stream bed

*Applies to lowland hard bed, hill and mountain classes only.

Note: this threshold is as appears in water quality standards in Appendix E to the proposed Southland Land and
Water Plan and was originally derived from the New Zealand Periphyton Guidelines (Biggs 2000).
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4.2.7 Algae cover - Diatoms and cyanobacteria

The filamentous algae attribute state option table is based on the standards in the pSWLP (from both
the previous Regional Water Plan for Southland 2010and supporting documentation in Ryder 2004)
and has been presented in an attribute table form consistent with that used for other attributes.

alue \Ecosystem health \
Freshwater body type Rivers and streams*
Attribute group Southland attribute
Attribute name Diatoms and cyanobacteria
Attribute unit % cover (percentage cover of river/stream bed)
Attribute band and description Numeric Attribute State

Maximum
Diatoms and cyanobacteria >0.3 cm thick covers <60%
Pass of visible stream bed
Proposed minimum acceptable state 60
Diatoms and cyanobacteria >0.3 cm thick covers >60%
of visible stream bed

*Applies to lowland hard bed, hill and mountain classes only.

Note: this threshold is as appears in water quality standards in Appendix E to the proposed Southland Land and
Water Plan and was originally derived from the New Zealand Periphyton Guidelines (Biggs 2000).

4.2.8 Cyanobacteria (Benthic)

The proposed benthic cyanobacteria attribute state option table is based on the alert framework
provided in section 3.5 of MfE (2009) and utilises a consistent draft attribute table format to provide
draft bandings.

alue \Human health for recreation

Freshwater body type Rivers and streams
Attribute group Southland attribute
Attribute name Cyanobacteria (benthic)
Attribute unit % cover (percentage cover of river/stream bed)
Attribute band and description Numeric Attribute State
Rolling 3 year Maximum
A
Minimal risk of health exposure from benthic <20
cyanobacteria.
B
Low to moderate risk of health exposure or dog deaths 220 and <30
from benthic cyanobacteria.
C
Moderate to high risk of health exposure or dog deaths 230 and <50
from benthic cyanobacteria.
Proposed minimum acceptable state 50
>50 OR

Dislodging and accumulating mats
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4.2.9 Suspended fine sediment

Both the proposed suspended fine sediment and deposited fine sediment (section 4.2.10) attribute
state option tables come from the Draft NPSFM released for public consultation as part of the Essential
Freshwater Package (September 2019). Note each has its own unique spatial framework for
application.

alue \Ecosystem health \
Freshwater body type Rivers and streams
Attribute group Southland attribute
Attribute name Suspended fine sediment
Attribute unit Turbidity (FNU)

Attribute band and description Numeric Attribute State

Class: 1 2 3 4 5 6 7 8 9 10 | 11 12
A

Minimal impact of suspended
sediment on instream| <02 | <6.2 |<1.3 [<3.3 | <7.5 |<4.8 |<2.3 [<4.3 [<1.2 |<1.1 |<1.1 |<2.4

biota.  Ecological communities
are similar to those observed in
natural reference conditions.

Low to moderate impact of
suspended sediment on instream
biota. Abundance of sensitive fish
species may be reduced.

C

Moderate to high impact of
suspended sediment on instream
biota. Sensitive fish species may be
lost.

Proposed national bottom line

<2.5 <79 |<1.6 |<3.9 |<9.8 |<6.3 |<2.8 [<5.2 [<1.4 [<1.3 |<1.3 |<2.7

<3.2 [<10.5 [<2.0 [<4.8 |<13.1 |<8.3 |<3.3 |<6.4 [<1.6 [<1.5 |<1.6 |<3.1

3.2 (105 |20 |48 |[13.1 |83 |33 |64 (16 |15 |16 | 3.1

>3.2 (>10.5 |>2.0 |>4.8 |>13.1 |>8.3 [>3.3 [>6.4 |>1.6 |>1.5 |>1.6 |>3.1

he minimum record length for grading a site is two years of at least monthly samples (at least 24 samples).
See Tables at end of document for the definition of each suspended sediment class and its River Environment
Classification composition.

Note: the attribute does not apply in the following rivers and streams due to naturally occurring processes:
1. Naturally highly coloured brown-water streams;
2. Glacial flour affected streams and rivers;
3. Selected lake-fed REC classes (particularly warm climate classes) where high turbidity may reflect
autochthonous phytoplankton production (as opposed to organic/inorganic sediment derived from the
catchment).
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Suspended Sediment Class  Suspended sediment REC groups |
1 WW_Low_VA; CW_Low_VA

WD_Low_Al

CD_Low_HS

CW_Low_SS

WW_Low_SS; WD_Low_SS

WW_Low_HS

CD_Low_Al; CW_Hill_VA

CD_Low_SS

CW_Hill_HS; CD_Hill_HS; CW_Low_Al

CW_Lake_Any

CW_Low_HS

CW_Mount_HS; CW_Hill_SS

V(NN |WIN

=
o

[y
[

[y
N

River Environment Classification (REC) classes for sediment classification tables

REC Variable REC Values SSC abbreviation

Climate Warm-Wet Warm-Wet (WW)
Warm-Extremely Wet
Warm-Dry Warm-Dry (WD)
Cold-Wet Cold-Wet (CD)
Cold-Extremely Wet
Cold-Dry Cold-Dry (CD)
Lowland Lowland (Low)
Lakefed Lakefed (Lake)

[Topography (source of flow) [Hill Hill (Hill)
Mountain Mountain (Mount)
Glacial Mountain
Soft Sedimentary Soft Sedimentary (SS)
Plutonic Volcanic
Miscellaneous

Geology Hard Sedimentary Hard Sedimentary (HS)
Alluvium Alluvium (Al)
Volcanic Basic \Volcanic (VA)
Volcanic Acidic




4.2.10 Deposited fine sediment

Value
Freshwater body type
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\Ecosystem health

Rivers and streams

Attribute group

Southland attribute

Attribute name

Deposited fine sediment

Attribute unit

% fine sediment cover

Attribute band and description

Numeric Attribute State

Class: 1 2 3 4 5 6 7 8 9 (10 |11 | 12
A
Minimal impact of deposited fine sediment
on instream biota. Ecological communities| <84 | <9 |<42 [<12 |<80 |<30 |<41 |<22 |<48 |<15 |<76 | <27
are similar to those observed in natural
reference conditions.
B
Low to moderate impact of deposited fine
sediment on instream biota. Abundance of| <90 |<15 |<50 |<17 (<86 (<38 [<48 |<33 |<54 |<22 |<82 |<36
sensitive macroinvertebrate species may|
be reduced.
C
Moderate to high impact of deposited fine| <97 |<21 (<60 [<23 <92 [<46 |<56 |<45 |<61 [<29 [<89 | <45
sediment on instream biota. Sensitive
macroinvertebrate species may be lost.
Proposed national bottom line 97 (21 (60 (23 |92 |46 |56 (45 (61 |29 |89 | 45
>97 (>21 |>60 [>23 |>92 (>46 |>56 |>45 [>61 |>29 (>89 | >45

The indicator score is percentage cover of the streambed in a run habitat determined by the instream visual
method, SAM2, and the monitoring method is defined in p. 17-20 of Clapcott, J.E., Young, R.G., Harding, J.S.,
Matthaei, C.D., Quinn, J.M. and Death, R.G. (2011) Sediment Assessment Methods: Protocols and guidelines fori
assessing the effects of deposited fine sediment on in-stream values. Cawthron Institute, Nelson, New Zealand.
The minimum recorded length for grading a site is 24 samples taken over 2 years of monthly monitoring, or|
longer for sites where flow conditions only permit monthly monitoring seasonally.

See Tables at end of document for the definition of each class’ River Environment Classification composition.
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SedDi‘rer'::::tZ:jass Deposited sediment REC groups ‘

1 WD_Low_VA; WD_Low_Al

2 WW_Hill_HS; CW_Mount_VA

3 CW_Lake_Any; CW_Low_Al; CD_Hill_SS

4 CW_Mount_SS

5 WD_Low_SS

6 WW_Low_VA; WW_Low_HS; CD_Low_VA; CD_hill_Al; CD_Low_HS

7 WW_Low_SS; CD_Low_SS; CD_Low_Al

8 WW_Lake_Any

9 WD_Low_HS

10 WW_Hill_VA; CW_Hill_HS; CW_Low_HS; CW_Mount_HS; CW_Hill_SS; CW_Hill_Al; C
D_Mount_HS; CW_Mount_Al

11 WW_Low_Al

12 CW_Hill_VA; CW_Low_VA; CW_Low_SS; CD_Hill_HS

River Environment Classification (REC) classes for sediment classification tables

REC Variable REC Values SSC abbreviation

Climate Warm-Wet Warm-Wet (WW)
\Warm-Extremely Wet
Warm-Dry Warm-Dry (WD)
Cold-Wet Cold-Wet (CD)
Cold-Extremely Wet
Cold-Dry Cold-Dry (CD)
Lowland Lowland (Low)
Lakefed Lakefed (Lake)

[Topography (source of flow) [Hill Hill (Hill)
Mountain Mountain (Mount)
Glacial Mountain
Soft Sedimentary Soft Sedimentary (SS)
Plutonic Volcanic
Miscellaneous

Geology Hard Sedimentary Hard Sedimentary (HS)
Alluvium Alluvium (Al)
Volcanic Basic Volcanic (VA)
Volcanic Acidic
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5 Spatial application of draft freshwater objectives for rivers

In this section, draft freshwater objectives are proposed for the river classes identified in section 3.
Generally, the method has been to infer the freshwater objective state from the relevant Appendix E
(pSWLP) receiving water quality standard for each class with more detailed explanation of each
attribute has been done is provided as footnotes for each attribute.



Draft freshwater objectives for rivers?

Natural
:ttalut: Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed | Spring Fed
rivers

National Compulsory Attributes
Periphyton (Chl-a; mg/m?2)13 C C B A A A
Nitrate toxicity (mg/L)!2 B B A A A B
Ammonia toxicity (mg/L)1! ch:r(\)gez A A A
Dissolved oxygen (mg/L)4 A A A A A A
E. Coli (E. coli/ 100mL)%s B B A A
Cyanobacteria® (biovolume mm3/L)16 n/a n/a n/a n/a A n/a
Southland Attributes
E. Coli at popular bathing sites317 A A A A A A
Macroinvertebrate Community Index (MCI) (wadeable rivers only)>18 C C B A C C
Water temperature — summer (°C)® C (@ C B B B
Water temperature - winter (°C)> n/a A A A A A
Clarity (visible distance; m)>7 C B B A A A
Benthic cyanobacteria (% cover)!® B B B A A B
Deposited fine sediment (% cover) 10,20 A A A A A A
Suspended sediment (turbidity) 10 no AtoC AtoC AtoC AtoC AtoC AtoC

change?

Stream habitat - quantity

Stream habitat — general narrative

Filamentous algae®

Diatoms and cyanobacteria®

Odour - narrative

Bacterial or fungal growths>®

Yet to be developed —based on retention of X% habitat area (70-90%) for species in rivers utilising
information contained in Appendix K of the pSWLP and supporting literature®.

Rivers and their riparian margins continue to provide good and diverse habitat for the naturally occurring
range of native invertebrate, fish and bird species. Fish are able to utilise their full range of habitats,
including spawning and migratory habitat, unimpeded by artificial barriers or adverse land use impacts.

n/a

Pass

n/a n/a

n/a

Pass

n/a n/a

There shall be no objectionable or offensive odour present.

There shall be no bacterial or fungal slime growths visible to the naked eye, including within discharge

mixing zones.
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Edible species such as fish and shellfish shall not be rendered unsuitable for human consumption by the

Edible species® .
presence of contaminants.

Table footnotes:

1: For numbers and other detail associated with “ABCD” states see the Draft river attribute state tables section of this memo.

2: The wording used currently in the pSWLP Appendix E is “The natural quality of the water shall not be altered.”

3: “Popular Bathing Sites” are listed in the pSWLP Appendix G, but none are identified in any lakes at this time.

4: Cyanobacteria — Planktonic.

5: Based on current pSWLP Appendix E receiving water quality standards.

6: Draft Summer temperature objectives have been inferred from psWLP standards, maximums of 23 were inferred to C band while a Maximum of 21 was inferred to a B. With reference to Davies-
Colley et al., (2013)

7: Reference: Ryder (2004)

8: Based on current pSWLP Appendix E receiving water quality standards.

9: For example, Jowett and Hayes (2004)

10: Based on the sediment attributes in the Draft NPSFM released for public consultation as part of the Essential Freshwater Package (September 2019)

11: Draft ammonia toxicity objectives were initially applied to pSWLP classes by using the specified maximum concentration in the pSWLP as CCCBBB, and were revised upwards to BBAAAB
following the assessment of current state provided in Norton et al 2019.

12: Draft nitrate toxicity objectives applied to pSWLP classes by inferring the equivalent level of toxicity protection provided by the Ammonia attribute for which numeric values are already
specified in the pSWLP, and were subsequently revised as described in the above footnote 11 following the assessment of current state in Norton et al. 2019.

13: Draft periphyton ecosystem health objectives applied to pSWLP classes by translation of the maximum values specified in the pSWLP per class. A draft objective for the “Lowland Soft Bed”
class has been specified here but not in pPSWLP; there is evidence that many “Lowland Soft Bed” rivers in Southland do support conspicuous periphyton growth and therefore periphyton objectives
are appropriate in this river type. The Draft objective specified is equivalent to that specified in “Lowland Hard Bed” rivers.

14: Draft dissolved oxygen ecosystem health objectives applied to pSWLP classes by translation of the single summary statistic used in pSWLP for % saturation to mg/L in context of the A-D bands
(Davies-Colley et al 2013)

15: Draft E.coli human health objectives have been applied to the pSWLP classes by translation of the Faecal Coliform standards specified in pPSWLP using the empirical relationship for E.coli
(CFU/100ml) and Faecal Coliforms (CFU/100ml) (Appendix 1) and placing the calculated equivalent E.coli value in the context of the 95%ile grading band for the nationally compulsory E.coli
attribute.

16: Applied to lake fed rivers only, objective band inferred from the human health band for lake fed rivers (A) in the pSWLP

17: Draft E.coli (popular bathing site) objectives have been inferred from the numerical standards in the pSWLP

18: Noting that for lowland soft bed systems a draft attribute state of C has been proposed which is a minimum MCI of 90 not the 80 as in the pSWLP. See also footnote to the MCl attribute option
table for further explanation.

19: Draft benthic cyanobacteria objectives have been inferred from the equivalent E.coli objective: For example where E.coli objective is A the inferred benthic cyanobacteria objective is also A,
where it is B then it is a B. It is acknowledged that there is an assumption inferred that the level of risk from cyanobacteria % cover is equivalent to that in the equivalent E.coli band. However the
health risk presented by benthic cyanobacteria is not as well understood, risk arises from toxin in the cyanobacteria not the percentage cover and so the inferred attribute state may not actually
correspond to the recreational risk signalled by E.coli.

20. Draft objectives have been set to A for all management units. This is a reflection of the observed current state with respect to deposited sediment cover. However it should be noted that: a)
there is considerable uncertainty associated with the current state of deposited sediment in rivers owing to relatively low site numbers, missing data at some of those sites and/or underrepresented
deposited sediment classes; b) a very different state with respect to deposited fine sediment is apparent when the indicator of “re-suspendible inorganic sediment” Quorer (SIS) is considered, i.e.
there is widespread failure to achieve the guideline for the Quorer SIS measure of re-suspendible sediment.
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Appendix 1. Southland relationship between E.coli and faecal coliforms

E.coli vs Faecal Coliform
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Draft E.coli objective B band inferred from pSWLP based on: 892.915 (E.coli cfu/100ml) = 0.9047*1000
(FC) - 11.785 — maximum value used in context of the 95%ile statistic of the compulsory E.coli human
health attribute.



