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Introduction
1.

My full name is Mark James Taylor. I am an environmental
consultant in respect to aquatic values. I hold the qualification of
a Bachelor of Science. I have read the Environment Court practice
note on expert witnesses that took effect on 31 March 2005 and I
undertake to comply with it.

2.

I have 21 years’ experience in aquatic habitat assessment,
firstly nine years with MAF Fish (Ministry of Agriculture and
Fisheries), followed by eight years with NIWA (the National
Institute of Water and Atmospheric Research) and since 2001,
within my own company, Aquatic Ecology Limited.

3.

I am a member of the Limnological Society of New Zealand, and
a member of the Styx River Living Laboratory Board of
Management (2002-2004). I sat on the Environment Canterbury
(ECan) technical panel involved in providing advice on minimum
flows for waterways in the Ashley, Halswell and Ellesmere
catchments (2001-2005).

4.

I sit on the Board of Trustees for the Styx Living Laboratory
Trust, and served on their Board of Management for five years
prior to that. The Styx Living Laboratory Trust is an
environmental lobby group for the Styx River.

5.

I have read the submission of Mr Edward Winchester (prepared
by Mr Warwick Pascoe on behalf of HydroServices Ltd), and the
s42A Officer’s Report on Variation 2, and wish to comment on
them, and which form the bulk of my evidence below.

MAIN BODY OF EVIDENCE
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6.

My consultancy, Aquatic Ecology Limited, has been involved in
monitoring ecological values on Coldstream Creek since our
first field visit in March 2007, and have been involved in the
consent replacement and setting of environmental conditions for
two consent holders on this waterway.

7.

I have been requested by Mr Winchester, son of one of the
consent holders, to use my experience on Coldstream Creek to
highlight aspects of the proposed Variation 2, and also comment
on remarks in his submission. I also want to use AEL’s
experiences on Coldstream Creek to demonstrate the dangers
of using superficial hydrological models for the waterways
without field-checking assumptions and sparse field data.

8.

It would appear originally the waterway was referred to
Coldstream Creek, which is likely because it appeared to
originally rise and flow through the Coldstream Homestead as
indicated on the 1942 map (App. I Fig. i), but has always been
unlabelled on the topographic map series. In recent years, the
stream has also been referred to as Oakdale Stream, because
downstream of Wrens Road, it passes through the Oakdale
homestead. The planning map (A-092) refer to Coldstream
Creek on Wrens Road, while the consent (CRC143912) refers
to an ‘unnamed stream’ and the proposed Variation 2 Table
13(e) refers to “Oakdate Drain” on Rangitata Mouth Road (p
18), but with correct map co-ordinates. We recommend that the
Variation 2 Table 13(e) be updated to match the correct details
on the planning maps, namely Coldstream Creek on Wrens
Road. In my evidence, for the sake of consistency, I will refer to
Coldstream Creek, although in my reports I am guilty of referring
to Oakdale Stream in the past.
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9.

Coldstream Creek was augmented in the 1950s by diverting
water from adjoining races into the top of the system and cutting
a new channel away from the swamp upstream of Wren(n)s
Road, evidence for this is based on a statement from the
owners of the Coldstream homestead (App. I Fig. ii).

The

present-day form is shown in the recent map (App. I, Fig. iii) with
the upper catchment depicted in the Goggle Earth map (App. I,
Fig. iv). On the Google map, you can make out the new channel
under the terrace excavated in the 1950s (in green), although a
small amount of water flows through the old tussock-lined
channel. You can also see the where the flow has been
augmented by irrigation races, which are also depicted in green,
and I have verified these features in the field.
10.

In 2007, when AEL was first looking at the minimum flow
imposed on Coldstream Creek consent holders, we found that
the hydrological record for this waterway, which underpinned
the minimum flow at Wrens Road (App. I, Fig. 1) was sparse at
the time it was set. Further investigation revealed that the
minimum flow was established by ECan by a desk-top analysis
on limited hydrological data, and based on a hydrological
assessment for a number of waterways in the vicinity.

11.

The high minimum flow set at the time (200 L/s), as set on
Wrens Road upstream, led to acute reliability-of-supply
problems for both abstractors. In 2007, AEL modelled
environmental effects of flow depletion on the lower Coldstream
Creek downstream of both abstractors (a field-calibrated model
called WAIORA), and demonstrated that a significantly lower
minimum flow was acceptable at Wrens Road. We also gauged
a marked increase in baseflow between the ECan monitoring
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point and the downstream water takes, which partially mitigated
the impact of the flow depletion.
12.

A hydrologist report in 2005 stated that MALF (prior to
abstraction) based on his 2005 gaugings

(de Joux 2005)

suggested that the MALF flow was between 105-160 L/s, with a
geometrical mean of approximately 230 L/s. It was no surprise
that abstractors were struggling with long periods of flow
restrictions. Mr de Joux could find no reason why the minimum
flow on this waterway had been set so high. Further accurate
flow measurements at Wrens Road over the years suggested a
median flow of around 200 L/s, suggesting that Mr de Joux was
broadly correctly in his estimate of the mean flow, and that a
minimum flow set at this level was prohibitive to abstractors.
13.

Under the weight of information from AEL, and further flow
measurements, the minimum residual flow at Wrens Road was
reduced to the current level of 125 L/s, with a minimum residual
flow of 104 L/s below Mr Winchester’s take (CRC143912).

14.

I have had discussions with Dr. Adrian Meredith, principal
scientist at ECan, on why the minimum flow was set so high.
Essentially, the original minimum flow setting was a desktop
exercise over a number of streams in the vicinity, and based on
very sparse flow data. Another reason expressed was that the
natural baseflow of the stream has decreased. Dr Meredith held
the view that the baseflow in Coldstream Creek may be affected
by natural fluctuations in flow in the nearby Rangitata River, and
baseflow may wax and wane depending on the closeness of the
main channel to Coldstream Creek. While neither Dr Meredith or
myself are hydrologists, there is merit in this idea. The Google
Earth map clearly shows old Rangitata River braids running
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under the paddocks and towards the southern terrace parallel to
Stevens Road (App. I, Fig. iv). Zooming further out, see (App. I,
Fig v), Coldstream Creek skirts along the downslope-edge of
the southern terrace of the old Rangitata River course, which
can be seen on the aerial maps.
15.

Given this connectivity, it is not surprising then, that over this
last irrigation season, Mr Winchester has observed that over the
late summer period, Coldstream Creek flows have persisted at
high levels, when other neighbouring waterways were at low
levels, because the flow in Coldstream Creek is not just
governed

by

local

groundwater

levels,

but

inflows

in

neighbouring water races as we noted above, but also, we
suspect, changes in the Rangitata River channel and flow.
16.

These observations and results highlighted to me the peril in
setting a residual flow with sparse or out-of-date hydrological
data and onsite investigations. It became increasingly clear over
the years that the Coldstream Creek flow responds quite
differently to those around it, as pointed out to Mr. Winchester.
In respect to Policy 13.4.19, and in the absence of on-theground flow modelling, I have no issues with using an
accurate 7DMALF statistic for setting a minimum flow, nor do I
have an issue with a minimum flow of 50% of the 7DMALF,
again only in the absence of the on-ground best-practice flow
modelling.

17.

In my opinion, Rule 13.4.19 would be improved with a preceding
qualifier. Thus “In the absence of best-practice ecological flow
setting for each waterway, after 1 July… This would
acknowledge the superiority of on-the-ground flow modelling
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over the simplistic setting of ecological flows based on a single
flow statistic, the 7DMALF.
18.

Setting minimum flows on sparse or out-dated flow data leads to
a risk of either minimum flows which unnecessarily impose on
reliability of supply for irrigators as in the Winchester case, or
conversely, flows possibly set too low to protect ecological
values. I accept that minimum flows are necessary, of course,
but I would like to see more focus on local field investigations,
eyes and feet on the ground, rather than desk-top exercises outof-kilter with the hydrology and hydraulics. I therefore agree with
a proposed amendment of Policies 13.4.18 and 13.4.9, as
outlined in the Winchester’s submission, calling for a greater
emphasis on local-level field investigations and measurements
to be used to corroborate the accuracy and appropriateness of
desktop minimum flow setting.

19.

I note that the s42A report anticipates the provision of local
information from the Hinds Drain Working Party and others at
the hearing that will help with the determination of appropriate
low flow regimes, as is being suggested in my evidence. I trust
AEL’s modelling analysis, which follows best practice, will have
priority in retaining a suitable minimum flow for Coldstream
Creek. With credence given to the ecological work and analysis
(flow modelling etc.) which underlies the existing minimum flow
conditions.

20.

The Winchester consent has an ecological monitoring condition,
and based on the first-year monitoring round, indicated no
decline in ecological health has occurred within the residual flow
downstream of the Winchester water take, compared to an
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upstream control site, or from the same residual-flow site two
years prior.
21.

Comment on policy 13.4.19. Because of the extensive previous
work on Coldstream Creek, from source to sea. I consider that,
or as it is mistakenly referred to “Oakdate Stream”, should be
omitted from Table 13(e). The road name in Table 13(d) is also
incorrect, which should be Wrens Road, as it was on the 1942
map, and the recent topographic map (App. I, Fig. iii) and
current road signs. The road was referred to, incorrectly, as
Rangitata Mouth Road on maps in the 1970s.

22.

13.5 Rules. I wish to elaborate on a comment in the Winchester
submission in relation to Rule 13.5.18, and Rule 13.5.20, which
is tied to it. The software OVERSEER, as used by ECan to
calculate nitrogen loss as a function of landuse and area, has
errors inherent in its use. OVERSEER is a software modelling
program developed in New Zealand, by AgResearch, to model
nutrient loss. It is used by ECan, Otago Regional Council,
Environment

Southland,

Waikato

Regional

Council,

and

Environment Bay of Plenty (Williams 2013).
23.

On a recent, but unrelated modelling study, we found that an
updated version of OVERSEER, based on the same scenario,
produced a slightly lower (3-4%) estimate of nitrogen loss from
the same farming scenario and soil type, illustrating that even
differences in software version produce slightly different
nitrogen leaching results.

24.

Secondly, there is some evidence that recent versions of
OVERSEER do not do a good job at estimating nitrogen losses,
at least in some circumstances, with significant over and
underestimations suggesting calibration problems, at least in
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some environments, as reported in the hearing evidence of an
expert (Edmeades 2013). The model, at least to Version 6, was
susceptible to statistical errors due to the input of inaccurate
model

variables,

but

which

include

soil

and

subsoil

characteristics, soil slope, pasture clover content, stocking rates
etc. (i.e. so-called Type A errors). Further Type A errors can
occur if the OVERSEER model does not accurately model
biological processes for specific soil types, which have not been
all been calibrated. Type “B” errors can occur when long-term
average N and P loss, which OVERSEER calculates, differs
from the real losses which are largely driven by temporal
variation in rainfall patterns and intensity.
25.

However, when assessing a change in nutrient loss for a given
physical environment, that is a change in model scenario, the
scale of the Type A errors are a constant, and any error is due
to Type B errors. Thus, the errors in a change in nutrient status
for a given farm block are less than where absolute nutrient
values are estimated from the model. For OVERSEER ver. 5,
nitrate leaching variation was given as ± 30%, with no
information on error in the loss of phosphorous (Para 15 in
Edmeades 2013). For the tested version of OVERSEER ver.
6.0, there was good correlation between the estimated and
measured nitrate leaching, but there are practical difficulties in
measuring annual nitrate loss to test the model. However, the
owners of the Pastoral OVERSEER model cite a figure of ±
30%.

26.

In Para 71 of his evidence, Edmeades (2013) says it is unwise
to use OVERSEER 6 in a regulatory environment, whereby
farmers would be required to farm below predicted Overseer 6
thresholds. In Para 75 Edmeades (2013) recommends that a
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comprehensive

sensitivity

analysis

of

OVERSEER

be

undertaken, and the thresholds in the pLWRP be revised
accordingly. Sensitivity analysis is where each input variable in
altered one at a time incrementally to see how it changes N
leaching rates.
27.

A fairly similar OVERSEER software module has been
developed for cropping landuse, and testing of this module is
even less than that for the pastoral module (Williams 2013). The
model for cropping was relatively undeveloped compared to the
OVERSEER model used for pastoral nitrogen loss, and needed
further development to deal with complex crop rotations.
Despite these limitations, Williams (2013) regarded OVERSEER
as still the best tool available for estimating nitrate leaching loss,
but the application of OVERSEER in regional authority water
policy required greater transparency regarding the scientific
basis of the model and validation processes. Like Edmeades
(2013),

Williams

(2013)

pointed

out

that

the

cropping

OVERSEER model was better for modelling relative changes in
nitrogen loss with different landuse change than absolute
nitrogen values, but would be subject to the Type B errors
explained in the Edmeades (2013) submission.
28.

Therefore in respect to the error in the OVERSEER model, and
the proposed rule 13.5.20, through its link to rules which
essentially prohibit no increase in calculated nitrogen from the
nitrogen baseline (rule 13.5.15.1, 13.5.16.1, 13.5.17.1), neither
the environment, nor otherwise sustainable rural development,
is protected if the calculations are based on OVERSEER and
the model has significant error in nitrogen loss. Such a rule
would have to be worded so that a modelled gain in nitrogen
loss is greater than the error in OVERSEERs nitrogen loss
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calculation, and only if these are known. These three recent key
references: Williams (2013), Edmeades (2013), and (Dunbier et
al. 2013), all emphasis caution and testing in using OVERSEER
6 in a regulatory environment.
29.

I had difficulty finding a definition of the term ‘nitrogen baseline’
used in the Rules 13.5.14-13.5.20, or in the pLWRP. However, I
located an explanation in a recent ECan Information Sheet
(Environment Canterbury 2014). The nitrogen baseline is the
average nitrogen loss from a property (> 5 Hectares) over the 4
years between 1st July 2009 and 30 June 2013. The nitrogen
loss calculation (by OVERSEER) is also explained as being
based on a 4 year monitoring period, presumably when various
stock loadings, irrigation rates etc. are inputted into the model.
This would clearly reduce the variance in the overall baseline
estimation.

30.

My understanding is that OVERSEER is being used as a
nitrogen loss calculation tool, with a result following farm
landuse change testable under the Rule only after 4 years of
farm use change. This would seem impracticable to a farmer,
when, after four years, the nitrogen loss is shown to have
increased, and in breach of the 13.5.14-20, and possibly then
prohibited. Financial liability may be incurred if a change in farm
use is denied to a farmer due to the output of a computer model
which contains significant error not honestly expressed in the
precision of its digital output.

31.

While the ECan pamphlet paints a rosy picture of the
capabilities of OVERSEER, it refers to peer review of the
cropping review undertaken by the Foundation of Arable
Research, including to what is cited above, and which clearly
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cautions OVERSEER use in a regulatory environment, and that
further testing is warranted.
32.

In a fairly recent article in The NZ Farmers Weekly, the
OVERSEER general manager admitted more money was
required to make OVERSEER a more reliable means of setting
nutrient regulations and the current level of funding for model
development and calibration was low (Rennie 2014). While I
appreciate this is only a newspaper article, the issues of the
model’s accuracy and reliability are real, and perhaps should be
addressed more honestly in council regulations and literature.

33.

The most recent OVERSEER version is ver. 6.2 was released in
May this year, and has not been subject to the critical review at
this stage. But I’m sure the lack of calibration, and the funding
resources to even carry out development, still remain.

34.

Therefore, given the limitation in the current versions of
OVERSEER, and until the accuracy of the model is improved, I
agree with Mr. Winchester that the wording of the activity status
in Rule 13.5.20 should be changed from prohibited to noncomplying. This would still emphasise the sensitivity of lowland
habitats to nitrogen leaching, but given the significant predictive
errors in the OVERSEER model, allow a farming proposal a fair
degree of analysis without being dismissed out of hand.

35.

Rule 13.5.26. In the interests of clarity, a definition of ephemeral
would be helpful in the Plan. By way of example, from the
USGS, Ephemeral. “One (i.e. a waterway) that flows only in
direct response to precipitation, and whose channel is at all
times above the water table” This implies that the bottom of the
channel dries out between rain events, including any biota
within in. In respect to the conceptually-related intermittent flow,

12

Intermittent or seasonal flow. The USGS definition is “One (a
waterway) which flows only at certain times of the year when it
receives water from springs or from some surface source such
as melting snow in mountainous areas. Thus, water level could
intercept the bottom of an intermittent channel, and maintain
essentially aquatic life.”
36.

However, ephemeral waterways do hold ecological values, and
often develop a biota which is intrinsic to its intermittently
watered state (Arscott et al. 2010). The Arscott et al. (2010)
study showed that the nature of the invertebrate community was
broadly related to flow intermittence, and even sites with very
low levels on inundation harbour invertebrates under the stony
bed. However, the ecological quality of the habitat will depend
how far below the water table is from the bottom (the invert) of
the channel, and the nature of the stream bottom (Burrell &
Scarsbrook 2004).

37.

Basically, drying stony stream beds provide better refuge, and
recovery for fish and invertebrates than silty soft-bottomed
waterways. Ephemeral aligned or ‘artificial’ drains are quite
likely to possess some ecological value, as are unaligned more
natural waterways. I would anticipate that artificial ephemeral
drains which are lined with concrete or clay, or some other
impervious lining, are unlikely to possess much ecological
value, but separating artificial waterbodies with and without
ecological merit would be confusing, complex, and somewhat
subjective. My view, and which differs from Mr Winchester’s, is
that ephemeral, or intermittent watercourses (natural or artificial)
should be fenced, as they are likely to be occasionally linked to
permanent perennial flows during stormflow. Thus, stockaccelerated erosion of ephemeral waterways could occur unless
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they are fenced from stock, but will depend on local conditions
of soil structure, vegetation, rainfall, and other local conditions.
This is why the current pLWRP rule 5.69 is interpreted by me as
applying discretion in respect to stock access and disturbance
to small ephemeral waterways. However, the main channel of
spring-fed rivers in the Lower Hinds/Hekeao Plains rivers in
classified as “spring-fed–plains” and stock are prohibited under
Rule 5.71.
38.

Rule 13.6 – Table 13 (a); Freshwater outcomes. Having
freshwater habitat quality parameters is admirable, but many of
these parameters will be affected by factors not under the direct
control of abstractors, some are partially related to abstraction
effects and others relatively unrelated. And clearly parameters
obtained at the most downstream reaches, would be subject to
cumulative effects from those upstream of them, and potentially
due to the actions or misdeeds of upstream landowners.

39.

In summary, I consider that the usefulness of Table 13a lies in
that it provides ECan with an overview of local stream health
against some environmental guidelines, and may trigger a more
detailed site-specific investigation by ECan should monitoring
demonstrate a decline. If that is the purpose of Table 13a, being
to

provide

monitoring

trigger

points

to

trigger

further

investigation, then I have no issue with it. Table 13a appears to
be a parameter-based interpretation of the general strategic
Policies 4.3 and 4.4 in the Plan, and these policies are based
around maintaining the natural character and life-supporting
capacity of waterways in Canterbury.
40.

However, as pointed out in the Winchester’s submission, it is
unclear from Variation 2 what the implications are to abstractors
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if the environmental guidelines are not met, but possibly there is
not one, because its objective is to support the strategic policy
only. I can find no response of this concern in the s42A report.
41.

However, what is clear to me, is that at least some of the
parameters are set at a high level, and I would like to elaborate
on some of these.

42.

Dissolved oxygen levels can be highly variable in lowland
streams, especially if they have silty soft bottoms, and have
reasonable levels of nutrients and are moderately sunlit. This is
the common situation in lowland streams. These conditions suit
plant and algae growth, and the biochemical pathways of
photosynthesis and both plant and microbial respiration. During
the day, photosynthesis produces high levels of dissolved
oxygen, but this concentration falls dramatically at night as
plant, algae, and microbial respiration consumes oxygen, as
part of normal aerobic respiration processes.

43.

Based on a study of 23 Waikato Streams (Wilcock et al. 1998),
dissolved oxygen levels can therefore vary from supersaturation in the day (c. > 120% saturation), to 40% saturation,
or lower, during the night. The researchers found that the ability
of the stream to re-aerate itself at night, say, by flow over riffle
beds etc., can increase the minimum DO levels, but these are
likely to be rare in lowland low-gradient streams which generally
lack cobbles and significant gradient change.

44.

Wilcock et al. (1998) showed that factors which produce very
low DO minima (around dawn) include catchments which are
heavily grazed, and have high nocturnal respiration, from plants
and microbial activity. Low DO streams tend to lack turbulence
and/or riffles. In an earlier study, leafy macrophytes tend to
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facilitate the settlement of nutrients, increasing microbial
respiration, and therefore low DO (Wilcock et al. 1995). It was
considered that riparian fencing, preventing stock-accelerated
bank erosion, and allowing the buffer strip to vegetate and
reduce nutrient run-off is therefore important at reducing
nocturnal respiration.
45.

For Coldstream Creek, ECan data graphically demonstrates that
monitored (I presume)daytime DO levels vary from 55% (late
summer) to 100% (spring-summer) at Wrens Road upstream of
Mr. Winchesters abstraction (Meredith et al. 2006). The data
from neighbouring streams co-vary strongly and tend to be
slightly higher than that at Coldstream Creek (App. I, Fig. vi).
The lowest DO readings are often around dawn, but DO may
climb to super-saturation in the afternoon, as noted in Meredith
et al. (2006). Thus, the use of DO as a parameter of stream
health, may reflect a stream in poor order, but can be explained
by a number of other factors including the stream’s intrinsic
hydraulic nature, and the amount of time the stream has had a
chance to reoxygenate by photosynthesis after sunrise.

46.

Since the Wrens Road monitoring point is above all the
consented abstractions on Coldstream Creek, I would suggest
that, at least for Coldstream Creek, which is in good order, a
minimum level of 70% oxygen saturation (as proposed in Table
13a) is not realistic given the natural variation in the waterway.
This waterway has virtually no reaches where are accessible to
stock, including upstream of the DO monitoring point. But water
weed and sediment naturally occur, and may be depressing the
DO, depending on the time of day.
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47.

In summary, it is problematic to use DO as an index of stream
health, unless the time of day is considered in interpretation.
Monitoring of DO early in the day, not long after sunrise, may
provide a relatively low reading in a healthy stream. It may be
that ECan has considered time-of-day bias which would affect
DO readings, but perhaps these should be provided in a form of
technical appendix to Plan variations. I would suggest that since
the diurnal DO can vary significantly during the day, a sampling
protocol may need to be developed to ensure that waterways
are sampled at a particular time each day, and expressed as
hours after sunrise or similar. This precaution would be required
even for just monitoring the DO parameter for the purposes of
the Freshwater Outcomes in Section 13.6.

48.

In respect to the other fields in Table 13(a), siltation indicator,
from what I have seen of Coldstream Creek, one of the Hikeao
Plains Area waterways, most of the bed is covered in sediment,
with the depth varying with the local water velocity over the bed.
I am unsure what conclusions can be made on the inevitable
changes in siltation, and a lot of care would be needed to obtain
an accurate assessment on a variable which changes along the
bed, but also over time, and is strongly influenced by the time
period between assessment and flood events.

49.

On an academic point, I am not sure the QMCI is a good
barometer of ecological health in lowland streams. The QMCI
suffers from sampling and seasonal bias, and requires a higher
number of replicates to produce an accurate estimate,
especially the soft-substrate variant, the so-called QMCI-sb,
than the presence/absence MCI. In the user guide for the use of
the macroinvertebrate

community indices

for monitoring,

prepared by the authors that formulated the index, they
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concluded that the QMCI and QMCI-sb should not be used for
state of the environment monitoring and reporting (highlighted
box on page 24 in Stark & Maxted 2007), which is what I
consider the freshwater outcomes (Table 13a) are formulated
to serve. A QMCI score of 5 and above equates to a stream
health of at least “good”, with higher levels for other stream
types.

The QMCI is also an expensive metric to derive.

Essentially every organism in an invertebrate sample of 2 or 3
dozen species has to be individually counted, or accurately
estimated. This amounts to thousands of animals, which is
compounded further due to the sample replication required for
this metric. In my mind, the MCI-sb is better, simpler, cheaper,
and recommended over the QMCI-sb by the scientist that
derived these indices.
50.

My point is that the freshwater outcomes stipulated in Table 13a
at least in the instances stipulated above, are high, and may not
be achievable if waterways are already below this level, and
which will be influenced by factors outside the control of
individual’s consent holders, including natural climate variation,
climate change, flood events, and the relative seasonal
contribution of low-oxygen groundwater. The implications for
consent holders on the waterways are not stated should these
rather high targets not be met. This would only be of concern, if
the ECan attempted to suggest, by default, that the impact of
abstractors was unduly influencing these parameters.

51.

In fact, all changes in minimum flow conditions to protect
environmental values should be based on good science than
‘default’ positions due to a presumed lack of ecological data.
The consequences of getting it wrong are significant, if minimum
flows are set too high, they can be unduly restrictive for
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abstractors, and reliability of water supply and economic
sustainability are a concern. If the minimum flows are too low in
respect to environmental values, then the environment suffers.
52.

I don’t pretend to be an expert on nitrogen loadings, but I agree
the levels of nitrate in lowland streams is of concern, especially
when it can be attributed to unnecessary and wasteful leaching
from fertilised land.

SUMMARY
1. I recommend that transparent good science and field-based
model calibration should underlie changes in flow allocation,
and that recourse to a simple function of the MALF should only
be used in the absence of rigorous field investigations. In the
case of Coldstream Creek/Oakdale Stream, on-the-ground flow
modelling, acceptable to ECan, allowed a reduction in residual
from 200 L/s down to 125 L/s, with little apparent environmental
effect to date. We recommend that the entry for this waterway
by deleted from Table 13(e) on the basis that minimum
ecological flows have already been scientifically set based on
fully

assessed

environment,

and,

to

date,

have

been

demonstrated to the environmentally satisfactory. Rule 13.4.19
should be modified to specially exclude waterways were flows
have already been set based sound ecological flow modelling
principles.

2. Every qualified review authority that I read, expressed caution in
using OVERSEER in a regulatory environment. A baseline of
‘no calculated change in nitrogen, as in 13.5.18(2), needs to be
bracketed by .. “above a level of computer model error”.
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Subsequent improvements in pastoral and cropping models
may see a reduction in computer model error, but such an
expression is justified at present, given the level of error cited by
recent review panels. I have seen recent (March 2015) outputs
from OVERSEER with precision to 4 significant figures, and for
the novice user, and potentially a Council officer, this precision
may be unjustifiably viewed as accuracy. Especially, as the
output does not appear to include a warning of the accuracy of
the figures, or an error calculation.
3. Following on from the above, that the wording ‘prohibited
activity’ in Rule 13.5.20 be changed to non-complying. This
would allow a more considered approach by Council Officers to
changes in nutrient loss modelled by OVERSEER , rather than
be legally driven by the output of a computer model with
documented significant errors.
4. A definition of “ephemeral” is required in a technical appendix to
Variation 2, in respect to Rule 13.5.26. While stock access to
ephemeral is discretionary under the pLWRP, I regard
ephemeral and “intermittently flowing” waterways of some
ecological importance, and capable of transporting sediment
and

contaminants

to

permanent

waterbodies

further

downstream.
5. The parameter values tabulated in Table 13a in respect to
Freshwater Outcomes are, in my experience, rather optimistic,
even for streams in good order, like Coldstream Creek, let alone
those subject to more disturbance and perturbation. This does
not present a problem in itself, but could potentially if a
waterway’s failure to meet these outcomes has direct or untested implications for consent holders in the catchment. I would
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like to think that the purpose of the Freshwater Outcomes
section is to provide a monitoring baseline in the context of each
waterway, and possibly trigger to a more thorough investigation
if there is a decline over time. The purpose of the Freshwater
Outcomes needs to be clarified.
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Appendix I

Figure i. The historical course of Coldstream Creek, NZMG series 1, 1942, before water races were diverted into it.
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Figure ii. Evidence of channel and flow modification in the 1950’s provided by Mr Joe Studholme.
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Figure iii. Present-day topographic map, indicating the general location of the ‘Coldstream Creek’ catchment.
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485 m
Figure iv. The original course of the upper Coldstream Creek in blue, with the new channel, and irrigation race inflows indicated in
green. Old Rangitata River braids can be seen winding across the paddocks towards Coldstream Creek.

26

1186 m
Figure v. The complete Coldstream Creek catchment, with its apparent historic connectivity to the Rangitata River. The shadow of the old river terrace is arrowed
(red).
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Figure vi. Graphic of monitored daytime sat. DO for Coldstream Creek (Drain) at Wrens Road (App. 6 from Meredith et al.
2006). Red line = suggested min. % sat. D.O for these streams from Table 13a.
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