Does stream size matter when
determining minimum flows?
Understanding the findings of Considerations of Stream Size in Determining Minimum
Flows and Water Allocation Limits in Taranaki Rivers, Jowett Consulting Ltd, June 2020.

Overview
Freshwater is precious and limited, a taonga of huge significance, and is of particular importance to Māori.
This information sheet is one of a series outlining proposed new water allocation approaches to managing the
health of fresh water in Taranaki.
The Taranaki Regional Council is reviewing its Regional Fresh Water Plan for Taranaki. This Plan will be combined
with the Regional Soil Plan and Regional Air Quality Plan to form a new Natural Resources Plan to manage our air,
land and freshwater resources.

A new Natural Resources Plan currently being developed aims to ‘up the game’ in
freshwater allocation to better protect the health and mauri of our waterways.

Through the Natural Resources Plan, the Council will set limits on how much water can be taken from rivers and
streams. It’s vital to ensure that, as a minimum, enough water is left in our rivers and streams to protect the
health, well-being and mauri (life force) of water. Notwithstanding that, additional water might still need to be
retained in a waterway to protect other values such as fishery and/or customary uses and values.

Proposed environmental
flow limit setting
framework for Taranaki
As part of the development of a
new Natural Resources Plan, the
Council will be consulting with the
public on a new water allocation
framework with environmental flow
limits set for different
circumstances. The framework will
include the following concepts

Torrentfish photo: Angus McIntosh

Default limits
Normal limits applying to most
waterways, unless one of the
exemptions below applies.
Catchment-specific limits
Specific limits, higher or lower
than normal, for a small number of
waterways to reflect specific values
– e.g. to protect outstanding
waterbodies – or to provide for
municipal water supplies or
hydroelectricity generation.

By protecting trout, kōaro and torrentfish which rely on swift-flow habitat,
we also protect other species such as tuna (eels) and inanga (whitebait).

Site-specific limits
Variations for specific water takes,
perhaps exceeding default limits
to cater for existing public water
supplies or regionally significant
infrastructure.
Over-allocated catchments
For waterways where total
allocations already exceed default
limits, it may be appropriate to
‘claw back’ water use through the
resource consent process.

Images from top to bottom: juvenile brown trout, torrentfish, tuna
(long-fin eels).

Natural Resources Plan
Environmental flows and allocation
limits are only one factor in
protecting freshwater values. The
new Natural Resources Plan, will
also include provisions addressing
discharges, nutrient levels, and
ecological health, and identify
whether the waterway has special
values such as sites of significance
to Māori or inanga spawning sites.

The Council proposes major changes to its current Freshwater Plan by setting new limits based on environmental
flows. The next step is developing these limits and associated provisions before notifying a proposed Natural
Resources Plan by the end of 2024.

What are environmental
flow limits?
Environmental flows are a
combination of allocation limits
(the total volume of water allowed
to be taken from a particular
waterway) and minimum flow limits
(the cut–off point where water
takes cease in order to protect
ecosystem health).
To help understand what
appropriate environmental flow
limits might be for Taranaki, the
Council commissioned a
comprehensive expert review of
how, and by what measure, we can
protect the health of our rivers and
streams. Jowett Consulting Ltd has much experience with the region and was commissioned to examine the
science and freshwater monitoring data, including what protection levels and water restrictions are likely to apply
when setting various environmental flow levels. That work recommends setting protection levels for our rivers
and streams based on benthic habitat (streambed invertebrate communities) and fish populations that need high
flows, such as trout and torrentfish. Two studies have been undertaken – they
are probably the first in New Zealand to examine the combined ecological
effects of environmental flows on ecosystem health and biodiversity.
The first study, Review of Minimum Flows and Water Allocation in Taranaki,
was completed in July 2018 and examined the long-term water data from 13
monitored ‘representative’ Taranaki rivers (typically with small to moderate
mean flows in the order of 1 to 30 cubic metres a second).
A second study was completed in May 2020. It aimed to help the Council
understand if different environmental flows and protection levels should be
set for ‘very small (tiny) streams’ or ‘large’ rivers (those much smaller or
bigger than the Taranaki ‘norm’). The findings from that study are set out in
the report Considerations of Stream Size in Determining Minimum Flows and
Water Allocation Limits in Taranaki Rivers. This factsheet summarises the key
findings from the second report.

The value and impacts of environmental flow limits
Taking water from rivers and streams reduces the habitat available for aquatic life, and may also increase water
temperatures. This, in turn, affects the fish and insects living in the waterway.
The Council, through its new Natural Resources Plan and resource consents, will set clearer limits on how much
water can be taken. In setting these limits, the Council first seeks to protect the baseline health of the waterway.
Any effects must be temporary and not undermine the health of the waterway itself. More water may also need to
be left in the waterway to protect other values (e.g. fisheries, mahinga kai, amenity values, and so on). Further
work is being undertaken to identify these values.
Allocating higher amounts of water and/or having a lower minimum flow limit generally results in less protection
for fish and insects (and vice versa). However, this must be balanced against the needs of essential services such
as public water supplies and hydro-power generation or significant industries that are important to the local
economy and employment.
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The limits also dictate how often any allocated water will actually
be available for use (before reaching the cut-off point). This is
referred to as ‘reliability of supply’. Allocation limits also
influence how much additional water might be available for any
future use in a catchment.

Does the size of rivers or streams matter?
Rivers and streams surveyed for the Considerations of Stream Size
in Determining Minimum Flows and Water Allocation Limits in
Taranaki Rivers report are classified nationally as ‘large’,
‘moderate’ or ‘small’ (or ‘very small’) depending on their flow
rate.
Large rivers have a mean flow of at least 30 cubic metres a
second (m3/s), while moderate sit in the range of 5 to 30 m3/s.
Small are below 5 and very small are below 1 m3/s.
Approximately 95% of Taranaki rivers would be classified as
small. But the values of a waterway do not necessarily diminish
because it is classified as small. They may still be quite significant.
The Waitara River is the only Taranaki waterway classified as
large. The second Jowett report confirms that for large rivers,
instream values can still be protected when minimum flow
percentages are lower and allocation percentages are higher.
Taranaki has only a small number of waterways (around 4%)
classified as moderate, two examples being the Waiwhakaiho
and Waingongoro rivers. The new report confirms that these
waterways can also sustain slightly larger water takes and lower
minimum flow percentages than what would be tolerable for
small streams.

Waterways surveyed
Jowett undertook comprehensive and
in-depth surveys of 16 waterways. These
represent the broad spectrum of river
and stream sizes and types in Taranaki,
so we can be confident applying the
findings to waterways across the region.
Very small (mean flow < 1 m3/s)
Tawhiti Stream
Mangatawa Stream
Waiokura Stream
Small (mean flow 1-5 m3/s)
Kapuni Stream
Kapoaiaia Stream
Kaūpokonui Stream
Manganui River
Mangaoraka Stream
Pātea River
Waiongana Stream
Moderate (mean flow 5-30 m3/s)
Tangāhoe River
Waingongoro River
Waiwhakaiho River
Whenuakura River
Hangatahua (Stony)
Large (mean flow > 30 m3/s)
Waitara River

Because most Taranaki waterways are
nationally classified as small, this type
was the major focus of the first Jowett
report. The second report focuses on
three waterways classified as very
small: Tawhiti Stream, Mangatawa
Stream and Waiokura Stream,
comparing habitats to streams that are
much larger but still classified as small.
The study shows that, in terms of
habitat, ‘very small’ streams are not
significantly different from those
classed as ‘small’. It concludes that
there is no technical basis to have
Fonterra Whareroa fish pass in the Tawhiti Stream
different environmental flow limits for
‘small’ and ‘very small’ streams. Both
types are the most vulnerable to use and development, and the report confirms that less water should be taken
from them to achieve high instream protection levels.

How are protection levels determined?
Water allocation decisions are largely based on
a river’s mean annual low flow, or MALF, which
is the lowest average annual flow (or in other
words, a typical summer low flow). The MALF is
generally the minimum needed to maintain
100% of the natural river’s instream values,
including life-supporting capacity for fish and
invertebrates, natural character and ecosystem
health.
Instream protection levels are directly linked to
the environmental flows. Minimum flows and
allocations are calculated as a percentage of
MALF, and this allows the protection level for
benthic habitat and fish to be assessed.
Table 1 shows the implications of adopting
various default environmental flow
combinations in terms of achieving a protection
level of 80% to 90% in Taranaki rivers at the
worst time of the year (during the summer with
low flows and peak demand). However, any
impacts are likely to be short-lived, with habitat
and fish numbers recuperating during wetter
seasons with less water demand.
The options considered include the Council’s
current default limits. However, the Council will
be seeking higher levels of protection.

Hydrology gauge and water intake pipe, Waiokura Stream

It should be noted that these protection levels set out in Table 1 are conservative. They assume that the full
allocation volume is taken by all water users all year. But this rarely happens in practice, so the real protection
levels are much higher. In addition, the protection level for fish is calculated for species that need the highest flow
(trout and torrentfish). The same limits would provide higher levels of protection for species with lower flow
requirements, including tuna and whitebait.

Table 1: Minimum flow options varying with stream size
Small
stream
(< 5 m3/s)

Moderate
river
(> 5 m3/s)

Large river
(> 30 m3/s)

Allocation
volume as %
MALF

Benthic
invertebrate
protection
level %

Fish habitat
protection
level %*

Minimum flow as % MALF
Option 1

79%

67%

45%

30

89

80

Option 2

81%

71%

52%

30

91

80

Option 2a

90%

85%

76%

30

92

83

Option 3

87%

82%

71%

40

90

80

Option 4

89%

85%

77%

40

91

80

33**

87

77

Option 5: Current
Freshwater Plan

66%

* For the most sensitive fish species with the highest flow requirements i.e. trout and torrentfish. Of note, a 20% reduction
in fish population is probably not detectable and would likely only affect trout and torrentfish, (which rely on swift-flow
habitats). Similarly, a reduction of 10% in benthic protection is considered small and probably not detectable

** Inferred allocation limit as no limits are specified in the existing Freshwater Plan

Reliability of supply
The term ‘reliability of supply’ refers to how often water takes may be restricted under different
combinations of minimum flow and allocation. Water takes provide for a broad range of uses, including
some of high economic or social value such as community water supply and hydroelectricity generation.
If instream protection levels are increased, this restricts the amount of water available for resource users.
Restrictions can either be total (no taking allowed) or partial (some reduction in take rates) to ensure compliance
with minimum flows. The number of days with total restriction depends on the minimum flow. Allocation also
affects the reliability of supply, with a 10% increase in allocation leading to an increase of about 10 days with
partial restrictions.
Table 2: Restrictions to abstraction for each of the minimum flow/allocation limit options in Table1
Small
stream
(< 5 m 3/s)

Moderate
stream/river
(> 5 m3/s)

Large river
(> 30 m3/s)

Minimum flow as % MALF

Allocation
volume as
% MALF

Days per year of full / partial
restriction
Small
stream

Moderate
river

Large river

Option 1

79%

67%

45%

30

2.6 / 28

0.4 / 15

0.0 / 2

Option 2

81%

71%

52%

30

3.4 / 31

0.8 / 19

0.0 / 4

Option 2a

90%

85%

76%

30

8.5/42

5.8/36

2.2/24

Option 3

87%

82%

71%

40

6.8 / 49

4.0 / 44

0.8 / 31

Option 4

89%

85%

77%

40

7.9 / 51

5.8 / 47

2.2 / 38

Option 5: Current
Freshwater Plan

66%

33*

0.4 / 18

* Inferred allocation limit as no limits are specified in the existing Freshwater Plan

Given the possibility of restrictions, water users are strongly encouraged to consider water efficiency
opportunities, water storage and alternative water sources.

The Government’s ‘Action for Healthy Waterways’ package requires that
Te Mana o Te Wai (the health and wellbeing of the waterway) be provided for
before essential human needs and other uses. The setting of ‘default’
environmental flows is consistent with this concept.

Through the regional plan review, the Council will ensure that environmental flow limits are set that will safeguard
the health and well-being of the waterway first before considering whether (and how much) water can be taken
for other purposes.

Further Reading:
The full Report: Considerations of Stream Size in Determining Minimum Flows and in Taranaki Rivers, Jowett 2020
and other related reading maybe read from the Council website - https://www.trc.govt.nz/council/plans-andreports/strategy-policy-and-plans/regional-fresh-water-plan/water-and-soil-plan-review/ or by clicking on the
following hyperlinks:

Full Report: Considerations of Stream Size in Determining Minimum Flows and Water Allocation Limits in
Taranaki Rivers, Jowett 2020

Full Report: Review of Minimum Flows and Water Allocation in Taranaki, Jowett 2018

Factsheet: Review of Minimum Flows and Water Allocation in Taranaki, Taranaki Regional Council 2018

