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Introduction

1. My name is Richard de Joux. I am a hydrologist and geohydrologist, and
hold the qualifications of Bachelor of Science (Geology) and New
Zealand Certificate of Engineering (Civil) and am a member of the New
Zealand Hydrological Society. I presently manage a Consultancy
specialising in measuring and monitoring river flows, groundwater,
irrigation abstractions, hydrological investigations and modelling, and
preparation of resource consent applications. I have had 42 years’
experience in surface water and groundwater hydrology. Prior to setting
up my own business in 1994 was employed by Environment Canterbury
and by the South Canterbury Catchment Board.

2. During my employment with the South Canterbury Catchment Board I
collected, and analysed hydrological data from river throughout the
Board’s area, including those rivers within the South Canterbury Coastal
Streams catchments. I was also involved in the investigation and the
processing of resource consents within the Otaio River catchment in
1992, and have also assisted the Otaio Water User Group (OWUG) with
technical and hydrological advice during the formulation of the draft
Variation 3.

1.

Although this is a Council hearing, I have read the Expert Witness
Code of Conduct set out in the Environment Court’s Practice Note
2014. I have complied with the Code of Conduct in preparing this
evidence and I agree to comply with it while giving oral evidence
before the hearing committee. Except where I state that I am relying
on the evidence of another person, this written evidence is within my
area of expertise. I have not omitted to consider material facts known
to me that might alter or detract from the opinions expressed in this
evidence.

Scope of evidence

3. I have been asked by OWUG to review and present information in
relation to the surface and groundwater resources of the Otaio River, and
to make comment on the existing resource consents and proposed flow
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sharing regimes contained within tables 15(h) to 15(l) inclusive. I also
make some comments relating to the proposed policies in Variation 3 to
a Proposed Land and Water Resource Plan (“ PLWRP) and rules relating
to the exchange of surface water permits to deep groundwater permits,
transfers of surface water permits, and “demonstrated use” for annual
volumes of water.
Introduction

4. The Otaio River (figure 1) drains the eastern slopes of the Hunters Hills
and discharges to the coast approximately 2 km south of St Andrews
township. The river has a total channel length of approximately 47.5 km
from its headwaters in the Hunter Hills to the sea. After emerging from
the Otaio Gorge the Otaio River flows 23 km to the Otaio mouth which
lies 16 km south of Timaru. All sites referred to in this evidence are
shown in figure 1.

5. ECan have published a number of supporting technical reports relating to
Variation 3 of the pLWRP. While a number of these contain some
hydrological information, there is no specific report dealing with the
hydrology of the Otaio River catchment. Most of the information
contained in the various reports was based on historical information
collected prior to 2010, and many of the reports are generic over the
whole South Canterbury Coastal Stream area.

6. The Otaio Water User Group (OWUG) have actively engaged with ECan
technical staff throughout the formulation of the rules and policies within
Variation 3 that relate to the Otaio River, and were part of a technical
group comprising staff from ECan, Central South Island Fish and Game
Council, Department of Conservation and Otaio water users. OWUG
was instrumental in assisting ECan collect further information including
water quality data, recording water use and resource availability, and
surveys of surface water losses and gains over the last 2 years.
Surface water hydrology

7. Continuous flow data is available from the ECan flow sites Otaio at
Gorge (site 70303, from April 2001 to the present) and Otaio at SH1 (site
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70301, November 2013 to April 2014, August 2014 to the present). The
Otaio at Gorge recorder is sited upstream of any flow abstractions and
therefore represents the natural inflow to the lower river. Flow statistics
for Otaio at Gorge are shown in table 1.
Table 1 : Otaio at Gorge – Flow statistics 2001 to 2014

All data (l/s)

Irrigation season (l/s)

Minimum flow

55

55

Maximum flow

80488

80488

Mean flow

847

696

Median flow

296

275

7 day MALF

109

102

8. The downstream river receives some inflows from minor tributaries
(notably Esk Bank Stream, Blue Cliffs Road Spring, Esk Valley Stream),
and when those tributaries are flowing, the river flow at SH1 is
approximately the same as that recorded at the Gorge site. During dry
periods these tributaries either dry up completely or have very low flows,
resulting in less water (under natural conditions) at SH1 than that at the
Gorge site.

Flow losses / gains

9. Flow measurements carried out at various sites throughout the river
between 1999 and 2014 show that the Otaio River, like most of the
Hunters Hills Catchments loses surface flow into the underlying gravels
throughout its middle reaches. Figure 2 shows the Otaio River flow
profile for a range of river flows.

10. Typically, the river dries up under natural conditions in the reach between
Drinnans Bridge and Esk Bank Ford. With continued reduction in Gorge
flow, the dry reaches extend to Bluecliffs School Road and McAlwees
Crossing Road (middle – upper reaches), then progressively extend
downstream. After prolonged low flows, the river is dry continuously
between Bluecliffs School Road and to a point downstream of Grays
Crossing Road, and then again from upstream of SH1 to the coast.
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11. Visual assessments of flow continuity throughout the Otaio River have
been carried out by ECan staff since 2013. The assessments (attached
as Appendix 1 as a PowerPoint presentation) confirm that at Gorge flows
at or below 306 l/s (approximately median flow), the upper and lower
sections of the River are disconnected at or about McAlwees Crossing
Road and again at Esk Bank Ford. At lower flows, the sections of
disconnection become larger. There is only 1 irrigation abstraction
upstream of McAlwees Crossing Road, and only 2 abstractions upstream
of Esk Bank Crossing (both of which are from hydraulically connected
groundwater – not direct takes from the river). It is also noted that the
observations taken prior to late November 2013 were made before the
commencement of irrigation abstraction for that irrigation season.

River mouth

12. It is well documented that the Otaio River terminates in a small lagoon at
the Coast, and that an open river mouth is the exception rather than the
rule. I undertook an assessment earlier this year (de Joux (2015)) that
estimated a flow of 8000 l/s will open the mouth and, depending on
beach barrier conditions, a flow of 2000 l/s could maintain an open
mouth. Based on river flows for the period 2002 to 2014, the mouth can
be expected to open on average 3 times per year, and remain open for
between 3 and 5 days. Because of the higher flows required to open or
maintain an open mouth, abstractions for irrigation purposes do not affect
the frequency or duration of river mouth opening.

13. I have previously referred to the fact that during dryer periods, the natural
flow at SH1 is less than that recorded at the Gorge. During the 2014/15
season, ECan continued visual assessments of flow continuity. These
assessments are useful in showing the flow pattern during a prolonged
dry period. The river at SH1 was dry from 4th November 2014 until at
least April 2015. Despite the river being dry, it was necessary to have
pumps operating continuously to dewater the foundations for the
replacement Kiwi Rail Bridge being completed at that time. This shows
that although the river is dry, there is underflow beneath the gravels that
can recharge the remnants of the Lagoon during times of very low flow.
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14. Attached at Appendix 1 and 2 are PowerPoint presentations. The first
was prepared by Adam Martin of Environment Canterbury, and
demonstrates the extent of the drying reaches of the Otaio River. It also
shows photographs of the Lagoon at various dates. The second
presentation has been prepared as an update, and shows similar surveys
carried out by ECan during the 2014/15 irrigation season.
Groundwater

15. The groundwater resources of the Otaio catchment have been
extensively researched and reported by ECan (Aitchison-Earl 2015,
2014). I consider that the information in those reports accurately
summarises the existing knowledge on groundwater occurrence both
shallow and deep, recharge and interaction of the shallow groundwater
with the Otaio River.

16. The following description has been taken from reports prepared by
Philippa Aitchison-Earl (2015) as supporting information for Variation 3 of
the LWRP.
Shallow groundwater
“The upper Otaio, from the gorge to McAlwees Crossing, has thin
Quaternary alluvium overlying Paleogene to Neogene age sand and
siltstones (the ‘Bluecliffs’ of the area). River water is lost to shallow
groundwater, but much of this resurfaces as flow in springs arising on the
south bank, and as re-emergent flow downstream of McAlwees crossing.
Groundwater is forced to the surface where the alluvium becomes thinner
because of underlying siltstone in the river bed. The middle reach from
McAlwees to Greys Crossing is characterised by a mixture of gains and
losses, depending on the thickness of the alluvium at the site, which
directly overlie siltstone. Coastwards of Greys Crossing, the shallow
Quaternary alluvium is deposited on top of Kowai Formation, and the
Quaternary alluvium thickens. Groundwater feeds river flow in this reach,
as the water table within the Quaternary alluvium approaches sea level”

(section 2.3.1, pg 15)
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Deep groundwater
“Geological understanding indicates that groundwater flow to the Kowai
Formation is likely to be impeded by lenses of low permeability
sediments within the Kowai Formation (silts and clays, some of which
may be buried loess deposits, and silty-clayey gravels). Groundwater
through flow between shallow and deep groundwater will still occur, both
slowly through the low permeability sediments themselves, and perhaps
through preferential flow paths between low permeability lenses. The
longer flow paths and the presence of lower permeability deposits lead to
differing groundwater levels (heads and trends) and older groundwater
ages in the Kowai Formation compared to the shallow groundwater”.

(section 2.5, page 29) .

17. Deep groundwater is largely confined to the middle and lower reaches of
the Otaio River. While yields of up to 80 l/s have been obtained near the
coast, bores in the catchment upstream of Church Hill Road have either
not struck useable supplies of water, or at best, only limited yields of less
than 15 l/s. For those consent holders in the middle to upper reaches of
the river, the option to use deep groundwater as an alternative resource
does not exist.

18. Information obtained from deeper bores within 5km of bores CA19/0037
(near SH1 at St Andrews) shows there is a distinct separation of bores
that intercept water bearing strata either between (approximately) 50 to
85 metres or 120 to 160 metres below ground. The drillers logs for bores
indicate there are significant thicknesses of impermeable strata
separating these aquifers and the geometrical mean specific capacities
of bores drilled between 50 to 75 metres is 0.5 l/s/m, whereas the
geometrical mean specific capacity of bores drilled between 120 to 160
metres is 2.1 l/s/m. This infers that there is only a poor hydraulic
connection between these 2 aquifers.
Surface / groundwater connection

19. The interaction of surface water and shallow groundwater within the
Otaio River is reasonably well documented. Environment Canterbury
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have groundwater level information from bores J39/0239 (Grays
Crossing well) and J39/0255 (McAlwees Crossing well). Aitchison-Earl
(2013, 2014) has analysed the relationship between groundwater and the
Otaio Gorge river flow. This is summarised as follows:


A flow of around 300 l/s is required to maintain J39/0255 above 2.5m. Below this it appears the river is disconnected and
groundwater levels will continue to decline.



At 300 l/s, groundwater levels at Grays Crossing will always be above
-2.25m



Grays Crossing groundwater levels only decline when the daily gorge
flow is below 100 – 200 l/s, or the average of the last 30 days is <
150 l/s.

20. Aitchison-Earl (5th December 2014) noted “Groundwater levels at the
McAlwees well (J39/0255) relate closely to whether the river is flowing at
this location or not. When the river ceases to flow at McAlwees,
groundwater levels quickly recede, but equally quickly recover once the
river is flowing again. Figure 2 [of the memo] shows this relationship. I
estimate that a flow of 300-350 L/s is required at the gorge to maintain
groundwater levels above 3 m below measuring point. I note that to
avoid any ambiguity, the reference to this groundwater level has been
amended in the S42A report (paragraph 12.105) to “less than 3m below
ground level”.
Resource consents – Surface water

21. Water has been abstracted from the Otaio River catchment either directly
from the river, or from isolated water holes and/or springs since the mid
1960’s. There are currently 12 resource consents issued for surface
water or shallow (hydraulically connected) groundwater, and these are
summarised in table 2. The location of the pump sites and properties are
shown in figure 3. It should be noted that only 3 takes are directly from
the Otaio River channel (CRC921001C.1, CRC146437 and CRC920874
– between Grays Crossing Road and SH1). The remaining consents are
for abstractions from shallow groundwater and/or water holes that,
although hydraulically connected, do not have a physically open
connection with the Otaio River.
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22. Although the majority of the takes shown in Table 2 are technically
groundwater takes, ECan have classified them as being direct surface
water takes, and have added up their maximum pump rates rather than
their depletion rates for allocation purposes, which then compounds the
scale of the apparent “over allocation”.

23. The existing surface water allocation (including hydraulically connected
groundwater) is 457 l/s (maximum rate), although consent CRC981876.1
has not been exercised for the last 2 years and is unlikely to do so in the
future. It should further be noted that a simple summation of maximum
rates does not provide an accurate indication of actual use. All the
consents are limited to a 7 day volume which does not allow continuous
pumping at the maximum consented rates. The average rate of take
over a 7 day period is 341.8 l/s (or 331 l/s if CRC981876.1 is not
included).

24. The irrigation application rates provided for by the existing consents are
all less than the ECan standard rate of 4mm/day considered necessary
for optimal irrigation.

25. While on paper it appears that the Otaio River is completely overallocated, it is noted that none of the consents give rise to an over
allocation of water on their respective properties, or can be considered to
be an inefficient water use. The water distributed over the command
area is being efficiently utilised.

Table 2 : Resource consent details

Surface water
CRC920659.1
Stoneleigh Farm Limited
CRC920689
Gary Charles Johnston
CRC146437
Otaio Farm LTd
CRC144170
Messrs R L P & J J Scott
CRC920866B.2 N & R Porter
CRC920874
Ross Edward Rathgen
CRC920906.1
Mr & Mrs T J & K M Ritchie
CRC921001C.1 Mr & Mrs R R & A M McIlraith
CRC981876.1
Waimate District Council
CRC136604
Glen River Farm Limited
Groundwater Stream depletion
CRC093171
Murphy Farms Limited
CRC150947
Alexander Leslie McAlwee
Surface Water Allocation Total
Less WDC take

Max rate Volume
Period
25.0
13,860
7
63.0
34,927
7
30.0
15,000
7
60.0
30,240
7
30.0
10,000
7
60.0
32,500
7
30.0
11,000
7
55.0
24,948
7
15.0
6,500
7
55.0
27,720
7
14.2
19.7
456.90
441.90

Av rate
22.9
57.7
24.8
50.0
16.5
53.7
18.2
41.3
10.7
45.8

Depletion rate
Depletion rate

Area
67
200
60
248
81
130
44
146
113

mm/day
2.96
2.49
3.57
1.74
1.76
3.57
3.57
2.44

River Site
McAlwees Crossing
Grays Crossing Road
SH1
Church Hill Road + Blue Cliffs Rd s
Grays Crossing Road
Grays Crossing Road
Church Hill Road
SH1
3.50 SH1

Esk Bank Crossing + Esk Bank Sprin
Drinnans Bridge
341.8
331.0
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26. I note that the above surface water allocation block has been revised by
ECan to take account of the hydraulically connected takes, and the
revised “A” allocation block (surface takes and stream depletion effects of
hydraulically connected groundwater) is 406 l/s.

27. A further factor relating to actual water use is that a number of the
abstractions cannot sustain their maximum rates of take when the Otaio
River flows and groundwater levels recede. Once the Otaio river flow at
the Gorge falls below approximately 100 l/s, a number of downstream
abstractions become self-limiting, resulting in less water than is allocated
being abstracted. However at times when there is sufficient water
resource, these takes can in fact sustain their maximum pump rates.
Reducing the allocations is therefore not justified.

28. An analysis of existing availability for the present (unrestricted)
abstractions has been carried out using a simple flow model based on
reported ECan flow data for the Otaio River at the Gorge, and using flow
gauging data at downstream sites to estimate the availability of water at
various locations. Flow availability was then calculated to be the number
of days when there is a shortfall from the consented allocation limit. The
analysis assumes that if water is available it will be taken, regardless of
actual irrigation demand. With an allocation block of 406 l/s, the present
availability for abstraction is 70%.
Implications for managing surface water abstractions.

29. Policies and rules for surface water management in variation 3 have
been made with the underlying assumption that a river flows continuously
from its source to the sea, and that in most cases the rate of flow
increases downstream. Cases where rivers loose water to the underlying
groundwater system (eg Orari, Otaio) and therefore become
disconnected, require specific methods and rules in order to ensure there
is some environmental benefit without undue restriction on the efficient
abstraction of water.
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30. The lack of flow continuity within the Otaio River occurs for approximately
50% of the time. If a flow regime based on ECans’ usual method of
requiring reductions in take whenever the natural flow is at or below the
minimum flow (based on 90% MALF) plus the sum of the allocation block
(in the case of the Otaio, 96 l/s + 406 l/s = 502 l/s) then irrigators would
be restricted from taking water for significant periods in every year
(Aqualinc Research Ltd, 2014)1. Despite restricting the taking of water
for irrigation purposes, the Otaio River would still remain dry for the
majority of its channel, and any environmental benefit would be limited to
ensuring that any underflow of water within the gravels near the coast
remains available to recharge the remnants of the Lagoon (as referred to
in paragraph of my evidence).

31. The flow discontinuity means that any direct abstraction of water from the
River at one location will not necessarily result in a corresponding similar
reduction of flow at a downstream location. During those times, the
abstractions are more akin to abstractions from shallow groundwater
storage. Any reduction in downstream flow rate is delayed by periods of
up to 3 or 4 weeks.

32. It is reasonable to treat all abstractions as if they were shallow
groundwater takes, and that the use of average flow rates of surface
takes and stream depletion rates for shallow groundwater is a more
appropriate basis for managing minimum flow. This is because not all
the abstractions will be occurring at the same time, and it more
accurately reflects the impact of the consented 7 day volumes. This is
further explained in the evidence of Keri Johnston (paragraphs 11.1 to
11.6).

33. The lack of continuity of surface flow combined with the delayed
response of abstractions from the shallow groundwater means that for
periods of time it is possible to theoretically abstract water at a rate that
exceeds the flow at the gorge. Water abstractions can be managed on a
volumetric basis and it is suggested that a 7 day volume limit would be
more effective in maintaining a flow at the downstream end of the
catchment.
1

Average reliability varies between 54% and 91%, and a dry year reliability varies between
22% and 69%
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34. It was for these reasons that the technical group proposed a flow sharing
regime based on 7 day volumes, which was then modified by ECan staff
to form the basis of Table 15(i) of Variation 3. The Otaio Water User
group agree that the surface water resource is fully allocated and that
any flow restriction regime should be managed within a water users
group. They agree that if an irrigator chooses to not be part of a user
group then that irrigation should be subject to more stringent restrictions,
as shown in Table 15(i). I believe it is important to retain table 15(i) in its
proposed form to ensure that in the event of a surface water take being
transferred to a different site, the new consent holder would either need
to become part of the user group or face a more stringent restriction.

Transfer of consents

35. Rule 15.5.40 makes the transfer of a water permit from one site to
another a prohibited activity and this was supported by OWUG. Because
of the present allocation within the river, I consider that transfers of
surface water permits within the Otaio River should be restricted. I do
not necessarily agree with the comment made in paragraph 12.289 of the
S42A report that “transfers can enable efficient use”. I would agree with
that where water is not being used efficiently. However, in the Otaio
catchment that is not the case. As highlighted above there is actually
insufficient water to irrigate at optimum levels. Any consent that is
transferred from one location to another will inevitably lead to an increase
in actual use which will simply exacerbate over actual allocation.

36. In its present form, the proposed to rule 15.5.40 does not adequately
address the case of transfers of permits in a fully or over allocated
catchment. If transfers are to be provided for then due consideration
must be given to the effects of them. To that extent I concur with the
evidence of Keri Johnston in respect of this matter.

B Block surface water allocation
37. Any proposal to allow any “B” permit abstractions from the Otaio River
needs to ensure that the existing “A” permit holders do not have any
reduction in their reliability. This is particularly important given the
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proposal to impose a minimum flow and sharing rules. Protection of the
“A” reliability can be partially achieved by ensuring that there is a buffer
flow between the “A” permit block and the ”B” allocation block. However,
it is also necessary to ensure that “B” abstractions do not deplete the
shallow groundwater resource at the expense of the “A” abstractors.

38. Aitchison-Earl (Memo dated 11 December 2014) prepared some further
comment and analysis of a groundwater trigger level as follows:
“A minimum ‘trigger’ groundwater level is one option to maintain this that
consent applicants may choose to pursue. The McAlwees Crossing well
(J39/0255) in the upper catchment is the most sensitive to changes in
flow. Maintaining groundwater levels above -3 m below measuring point
would ensure the aquifer was fully recharged. As discussed earlier, this
translates to a Gorge flow of around 300-350 L/s”.
39. In 2015, I prepared a simple computer Model to analyse the impact of “A”
and “B” abstractions on the residual flow of the Otaio River. The model
was reviewed by ECan staff and used by Pattle Delamore Partners
(PDP) (2015) to investigate the effect on ecological values of various B
allocation block sizes.

40. PDP concluded that hydrological modelling suggests that the effect of
increasing the B-block allocation size on important habitat and channel
forming flows is very small at the lower B-block allocation sizes (e.g. 500
and 1,000 L/s), but becomes greater and more apparent once a
threshold of 1,500 L/s is breached. The continued flushing flows that are
modelled to occur at a B-block size of less than 1,500 L/s, should
maintain regular control of the periphyton community present in the Otaio
River, and remove sediment from interstitial spaces, thereby restoring
habitat for macroinvertebrates and benthic fish species.
41. ECan commented on the PDP report as follows ‘Please find attached the
Otaio River ecology and hydrology report, which recommends a B-block
for the Otaio River of 1000L/s during summer months, and a B-block of
1500 L/s during winter. The report has been reviewed by ECan (surface
water ecologist and hydrologist). They are happy with the technical
content but recommended erring on the side of caution with regards to
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the size of the proposed B-block, and recommended a maximum Bblock allocation of 1,000 L/s year round.’(email from PDP dated 4th
March 2015).
42. The modelling undertaken was based on only allowing the taking of “B”
water when the Otaio river flow was above a flow of 780 l/s AND the
groundwater level within shallow bore J39/0255 was less than 3m below
ground level. The groundwater level trigger was specifically designed to
ensure there was no adverse impact on aquifer recharge which would
then adversely impact on the reliability for “A” permit holders. It is
important to ensure that both of those constraints are met before allowing
“B” abstractions from the river. This is to ensure that there has been
adequate recharge to the shallow groundwater system.

43. The groundwater trigger level is specified in policy 15.4.28 of Variation 3
and I consider this is necessary. However, this policy is not reflected in
rule 15.5.37. The restriction of discretion for rule 15.5.37 merely refers to
“effect of the take on flows required to recharge the groundwater
aquifers” to be taken into account when considering an application for
consent for this purpose. I believe it is necessary to specify that
requirement in a rule rather than relying on the discretion of a consent
officer who is not familiar with the reasons behind policy 15.4.28.

Surface water permit exchanges to deep groundwater permits

44. Policy 15.4.23 and Rule 15.5.32 allow for existing surface water permit
holders to exchange these takes for deep groundwater. Table 15(l)
specifies the volume of water available within each groundwater
allocation zone for these exchanges of surface water takes. I do not
know how ECan arrived at the allocation limits for each allocation zone.

45. In my opinion these are very conservative estimates based on assumed
catchment boundaries and only using a portion of rainfall recharge to
estimate an allocation limit. In reality, the boundaries of each allocation
zone are not hydrological boundaries and groundwater can move freely
between these zones. The Cannington Marine Gravels from which most
of the deep groundwater is sourced occur laterally from the Pareora
River in the north to the Waitaki River in the South. The occurrence of
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reasonably high yielding bores in the middle sections of most of the
groundwater zones (excluding the Otaio River catchment), implies there
are additional recharges that are not taken into account in the ECan
methodology.
46. I have concerns over the use of “demonstrated use” referred to in section
12.2 of the S42A report in regards to the calculation of annual volumes
for these exchanges.

47. At the onset of discussions relating to proposals to impose a minimum
flow and sharing regime on Otaio River irrigators it was stated that any
effects on reliability for existing surface water users would be reduced
through the ability to “swap” surface water takes for deep groundwater.
Initially, the proposal was to provide a “B” groundwater allocation for this
purpose, and although there were some concerns over the sustainability
of the deep groundwater resource, the users of that resource were
prepared to accept the risk of possible cumulative effects on them.

48. The proposals for a flow sharing regime and minimum flows were
accepted by OWUG on the understanding that they would be able to
abstract deep groundwater in sufficient volumes as to adequately irrigate
the same or similar area of land as presently irrigated from surface water.
Such a move would provide better irrigation reliability while reducing
demand on the surface water resources. An allocation block of deep
groundwater was to be specified for each groundwater zone and this
would provide an incentive for surface water abstractors to take deep
groundwater and surrender their surface takes where possible.

49. With little or no consultation to the contrary on this matter, Variation 3
was prepared which proposed that any “swap” of surface take to deep
groundwater would only be on the basis of actual past use. The S42A
report now takes that one step further and introduces the term
“demonstrated use” (para 12.2) “to provide a mechanism to reduce the
consented allocation of water so that other critical components of the
integrated water management package may be implemented (for
example, allowing abstractors from over-allocated surface water bodies
to swap their allocation to deep groundwater)”.
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50. The justification for this proposal is predicated on the statement that
“Information held by CRC indicates that actual usage is, on average, only
approximately 30%. (Durney (2015) Memorandum Irrigation Season
Usage Statistics 2013, 2014)”.

51. I have read the Memo prepared by Durney referenced at para 12.2 of the
s42A report. The author is careful to emphasise that “It is important to
understand upfront, that the usage statistics discussed herein are
indicative only. There are a number of factors which can mean that whilst
there is a demand for water, consent holders are unable to exercise their
consents; flow restrictions, and/or low groundwater levels in shallow wells
etc. These factors must be considered prior to drawing specific
conclusions about what any given years water usage statistics mean” I
note that in particular, the Waihao River was placed on irrigation
restriction for periods during the year. This reduces actual usage but
does not mean that the demand was less.


An analysis of long term rainfall records for Foxdown (located in
the upper Otaio catchment) shows that the 2013/14 year was a
relatively wet year – the Oct-Apr rainfall was 533mm and was the
63rd wettest of 78 years of records.



The water usage memo does not distinguish between
groundwater and surface water abstractions.

52. Despite the above matters, the S42A report baldly states (para 12.2) that
“information held by Environment Canterbury indicates that actual usage
is, on average [my emphasis], only approximately 30%”; and (para
12.24) that “the current groundwater usage within these allocation zones
is estimated to be only approximately 30%.
53. Para 12.3 states that “The consideration of applications for transfers and
replacement consents provides CRC with the opportunity to ensure that
the total consented volume of water does not exceed that currently
used.” While this may well be a convenient way for ECan to reduce the
demand for water for which they have previously over allocated, reducing
allocation based on a very limited estimate of actual usage does not
address actual and reasonable use. Annual volumes were originally
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devised by ECan under the premise was that this was a volume required
for reasonable and efficient use. In my view that remains the most
appropriate way to assess the demand.

54. Table 15(l) specifies volumes of deep groundwater available for surface
water permit exchanges within the various groundwater allocation zones.
Provided that an application to exchange a surface water take based on
reasonable and efficient use for a similar land area as the existing
surface water take is within the specified available volume limit, then
there is no valid reason why it cannot be granted in my opinion. In its
present and/or proposed form, Rule 15.5.32 does not provide any
incentive for a consent holder to invest considerable money in drilling a
deep bore only to be restricted to the same volume of water taken from
surface water over the past 2 years. Rule 15.5.32 should be amended
by removing the words “Method 1 of”.

55. Summary of evidence


The Otaio River is naturally dry within its middle to lower reaches.
There is a lack of flow continuity within the Otaio River which occurs
for approximately 50% of the time.



The Otaio River mouth is seldom open, resulting in a small isolated
lagoon that fluctuates in size.



There are only 3 direct surface takes from the river, and these are
located near the coast.



The presently stated surface water allocation block is based on
maximum pump rates. It does not account for the fact that all the
consents have a 7 day volume restriction which means that the
average total rate is less than that specified. It also incorrectly
considers the abstractions to be direct takes, and uses maximum
pump rates instead of stream depletion rates. This results in an
apparently higher degree of over allocation than is in fact the case.
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It is agreed that the present allocation block is high in comparison to
the surface water resource, however the lack of flow continuity for
50% of the time, and the interaction between surface water and
shallow groundwater justifies the use of a flow sharing regime based
on 7 day volumes rather than on instantaneous river flow rates.



The Otaio River is over-allocated. Existing “A” permit allocation
needs to be capped and transfers of surface takes (and connected
groundwater) should be prohibited to prevent any increase in present
use. This prohibition would not be necessary if/when the catchment
becomes under allocated.



Any “B” block abstractions should only be allowed when the “B” block
minimum flow is exceeded AND the water level in bore J39/0255 is
less than 3m below ground. This is important to ensure that “B”
abstractions do not adversely affect recharge of the underlying
aquifers.



Exchanges of surface water permit takes to deep groundwater takes
should be encouraged as this provides a beneficial environmental
effect for the surface water resources, and improves the potential
reliability of irrigation water to existing users who will be affected by
minimum flows and restrictions. Provided that the volume of water
required to efficiently irrigate the same or similar area of land (in
accordance with any method in Schedule 10) is requested, and that
volume is within the specified allocation block in table 15(l) there is no
reason why it cannot be granted. Limiting exchanges to the volume
of water taken historically provides no incentive for an irrigator to
invest in deep groundwater (if it is available).

Richard Trevor de Joux

25 September 2015

G:\Client Data\309664\1\Final Evidence in Chief\Brief of Evidence of Richard de Joux FINAL (1).docx

18

References:
Aitchison-Earl, P E; 2015: South Canterbury Coastal Streams (SCCS) limit
setting process. Predicting consequences of future scenarios: groundwater
quantity.

Aitchison-Earl, P E; 2014: Revised memorandum on Groundwater data to
assist the meeting of 5 December 2014 with the Otaio Water Users Group.
Internal ECan memo.

Aqualinc Research Limited; 2014: South Canterbury Coastal Streams
(SCCS) limit setting process. Predicting consequences of future scenario:
Irrigation Reliability. Report prepared for Environment Canterbury,
September 2014.
de Joux, R T; 2015: Modelling of “A” and “B” abstractions on the residual flow
of the Otaio River. Report prepared for the Otaio Water Users Group.
February 2015.

Pattle Delamore Partners Ltd; 2015: Effect on Ecological Values of the Otaio
River from changes to the B-Block allocation. March 2015.

G:\Client Data\309664\1\Final Evidence in Chief\Brief of Evidence of Richard de Joux FINAL (1).docx

Figure 1 : Location of Otaio River sites
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Figure 2 : Otaio River flow profile
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Visual Survey
• Aim to survey the crossings of the Otaio
River over the summer months.
• Carried out over 8 occasions
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Photos
• Photos were taken at each site and a
visual representation
– Dates: 11 Oct, 31 Oct, 5 Nov,
19 Nov, 5 Dec, 23 Dec, 7 Feb,13 Mar

• 4 sites are shown: Mouth, SH1, Grays
Crossing, McAlwees.

Mouth
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Gray’s Crossing

McAlwees Crossing

Flows
• Below are the plots for the two flow
recorders in the catchment.
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J39/0255 - McAlwees

J39/0239 Greys

Groundwater
• Two sites with recorders
– J39/0255 – McAlwees Crossing
– J39/0239 – Greys Crossing

• One monthly site at SH1 – J39/0150
• Data up to January 2014. (Data post January is

downloaded, but is awaiting barometric pressure correction from a site that
currently has a stag in the paddock (Midgleys)

Groundwater
•

When the river is flowing along its length both recorder wells
show similar trends

•

When the river is disconnected, the groundwater levels diverge,
with steeper decline at McAlwees Crossing - this is because there

is more storage (i.e. the amount of river gravels available to store
groundwater – sort of a reservoir size) upstream of Greys than
upstream of McAlwees

•

Some smaller river flow events do not cause a rise, or only
cause a small, delayed rise in groundwater level at McAlwees
Crossing – presumably because river flow has not extended this
far down.
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Groundwater
• We can relate our long-term records of
groundwater level to river flow.
– J39/0255 at McAlwees Crossing is best related to an
average of the preceding 14 days river flow – a more
instantaneous effect
– J39/0239 at Greys Crossing is best related to an average of
the preceding 30 days river flow – a more delayed effect.

• These relationships help us determine what
Gorge flow is needed to maintain a certain
groundwater level, and allow us to look at
years prior to the current monitoring season.

Groundwater relationship to Gorge flow
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Groundwater
• For example
– A flow of around 300 L/s is required to maintain
J39/0255 above -2.5 m – below this it appears the
river is disconnected and groundwater will
continue to decline. We can therefore use our record back
to 2002 to estimate when the river would have been disconnected.

– At 300 L/s, groundwater levels at Greys Crossing
will always be above -2.25 m
– Greys Crossing groundwater levels only decline
when daily gorge flow is below 100 – 200 L/s, or
the average of the last 30 days is < 150 L/s
– Can you relate your reliability to this? (see next
plot)
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Water Quality
• Six sites were chosen for water quality
sampling
– SH1, Bluecliffs Road Culvert, Esk Bank
Stream, Bluecliffs School, Otaio Gorge,
Esk Valley Stream.

• Results in spread sheet

Groundwater
• At present ECan has collected the raw
data from it 2 wells, but this data needs
to be barometrically corrected – which
will take some time.

Further work to do
• Analysis of data, including irrigation
data collected over summer to look at
ground water storage and potential
effects of abstractions on flows.

APPENDIX 2
Otaio River – Visual assessments carried out by ECan staff
2014 - 15

Despite the river being dry at SH1 from 4th November 2014,
the fact that pumps had to be used continuously to dewater
the foundations for the new Kiwi Rail Bridge below the SH1
road bridge shows that there was still some underflow
supplying the remnant of the River Lagoon

