INTHE MATTER OF the Resource Management Act 1991
AND

INTHE MATTER OF resource consent applications by various
applicants to take groundwater from the
Valetta and Ashburton River
Groundwater Allocation Zones

Joint Agreed Statement of Facts of Surface Water in the
Ashburton River and Valetta Groundwater Zones

I ntroduction

1.

This statement has been prepared by Marc Ettema of Environment Canterbury,
reviewed and edited by Graham Horrell of Environment Canterbury, and
reviewed, contributed to and edited by David Painter of David Painter Consulting
Ltd. Signatures of Marc Ettema and David Painter are at the end of the document.

Marc Ettema will give separate evidence at the Hearing for these applications, on
behalf of Environment Canterbury, which will take this Joint Agreed Statement as
read. David Painter will give separate evidence at the Hearing for these
applications, on behalf of the applicants, which will take this Joint Agreed
Statement as read.

This statement is intended to be a brief but comprehensive summary of surface
water in the Ashburton River and Valetta Groundwater Zones. However, some
aspects are not covered here but in the complementary evidence of Marc Ettema or
David Painter, or both. It should not be presumed that indicates a lack of
agreement on facts between us, athough in some cases that might be so. In other
cases it indicates that we wish to present differing interpretation of the facts, or
that thereisalack of factual information and we wish to state considered opinions.

Summary

4.

5.

The main surface water features of the Valetta and Ashburton River Groundwater
Zones are the Ashburton and Hinds Rivers, the Rangitata Diversion Race which
crosses the Zones, the network of races and surface drains and the artificial Lake
Hood. There are also the Valetta, Eiffelton, Greenstreet and Lynnford Irrigation
Schemes and numerous individual farmirrigators.

The main rivers and their tributaries flow in alluvial gravels and interact in a
complex manner with near-surface groundwater in some reaches. There are
losses from the North Ashburton River in its middle reaches which augment flow
in the South Ashburton River.

Most of the flow in the Rangitata Diversion Race passes through the two Zones.
Within the Zones, there is a feed to the Valetta irrigation Scheme, a take from
[and sometimes a spill to] the South Ashburton River and losses from the unlined
race estimated at 20 litres/second per kilometre.



7. There are extensive takes of both groundwater and surface water in the two
Zones. One effect of the combined effects of low rainfall input and surface water
takes is that flows reduce to zero in some reaches of the Hinds and North
Ashburton Rivers in some Summers. Surface water takes from the Ashburton
River amount to approximately 60% of the mean annual discharge.

8. Especially near the coadt, there are spring-fed streams, some of which discharge
directly to the sea.

9. Although there have been periods of intensive gauging of surface water flows in
the past, there are relatively few long records of reliably recorded surface water
levelsin the two Zones, even in the major rivers.

Ashburton River Catchment

10. The Ashburton River is the main surface water feature crossing the Ashburton
River Groundwater Allocation zone. The Ashburton River catchment drains
approximately 1675 km? and borders the Rakaia River catchment in the north and
the Rangitata River catchment to the south. There are two main tributaries: the
North Ashburton and the South Ashburton, which converge about 2.5 km
northwest of Ashburton and run parallel over the Canterbury Plains for about 20
km above their confluence.

11. A large portion of the Ashburton River surface water catchment is located in the
apine and foothill region, upstream of the groundwater allocation zone, and that
some part of the surface water catchment includes part of the Valetta and
Ashburton-Lyndhurst groundwater zones.

12. The South Ashburton River originates from the Ashburton glacier in the
Arrowsmith Range in the Southern Alps. Other mgjor tributaries of the South
Ashburton are Taylors Stream, Bowyers Stream, Woolshed Creek and the Stour
River, which are al foothill-type catchments. This often meansless rainfall during
northwest winds, less snow melt in spring and more rainfall during southerly and
easterly rainfall events than an alpine catchment. Overall, the foothill areais larger
than the glacial alpine area and therefore the South Ashburton behaves more like a
foothill river than apure Alpineriver.

13. There are a few lakes in the upper South Ashburton catchment, including the
Maori Lakes, Lake Emily and Lake Clearwater. There is also an artificia lake,
Lake Hood, on the right bank of the Ashburton River just downstream of
Ashburton. All the tributaries of the Ashburton River start outside the groundwater
allocation zone and have their confluences with the Ashburton River at the top end
of the groundwater zone (see Figure 1).
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14. The Ashburton South Branch loses about 700 1/s-800 I/s between SH72 and above
the confluence with Taylors Stream (Horrell 2001, 2004). It is likely, given the
local groundwater level contours, that some of this will be recharging aquifers in
the Vaetta zone.

15. The losses in Bowyers and Taylors Streams are more likely to follow the South
Branch more closely and contribute to the springs and streams around the middle
of the South Branch.

16. The North Ashburton River originates further east in the Alps than the South
Ashburton and therefore this river displays a typical foothill-type flow regime.
One of the tributaries is the Pudding Hill Stream originating from the Mount Hutt
Ski Basin area. Most of the water in the North Branch is sourced from upstream of
the Ashburton River Groundwater Allocation Zone.

17. The North and South Ashburton Rivers and most tributaries are losing water at the
top end of the groundwater zones where the rivers reach the plains. This is a
common pattern for Canterbury rivers that flow across the plains, as illustrated by
the Selwyn River. Only during and just after freshes does the Selwyn flow over its
full length. Both branches of the Ashburton River, however, should be
continuoudly flowing over their full length (Horrell 2001, 2004) if left in their
natural flow regime, but the North Branch has reduced to zero flows for many
summers since 1980. (Appendix 3 and Horrell, 2001).



18.The most obvious causes are the large abstractions from the river (eg.
Appendix 1. ADC Stock Water Takes) but some other possible causes may have
contributed to this as well (Horrell 2001, 2004). Other surface water takes from
the Ashburton River in the Ashburton River Groundwater Zone are listed in
Appendix 2.

19. The middle reaches of the North Branch lose water to the South Branch. (Figure
2.5, Horrell, 2001). Thelosses of the North Branch are approximately equal to the
gains of the South Branch. There is probably a relatively large flow component
through the shallow groundwater in this areaimmediately around the rivers. There
are many springs and spring-fed streams mapped, including O’Sheas and
Snowdon Creeks at the top end.

20.Near the coast in the Ashburton River Groundwater Zone, just north of the
Ashburton River, there are a few spring-fed streams. Wakanui Creek is the most
significant and starts in the northern suburbs of Ashburton. Measured flow in 1978
ranged from 0.1 m?/s upstream, to 3.5 m3/s downstream, with some considerable
variation over its length. Some engineering works in 1983 have further altered this
Stream.

Ashburton River Flows

21. Ashburton River is highly modified in its flow regime, primarily by water
abstractions and, to a minor degree, due to bywashes of the irrigation schemes and
stock water races. The water alocation from the river is approximately 60% of
the mean annual flow.

22. Changes to the flow regime of the Ashburton River started in the 19" century with
draining of swamp areas and this continued until recent times with the drainage of
swamplands in the Bowyers Stream area (Horrell, 2001 Fig A1.2). Construction of
the Rangitata Diversion Race [RDR] from the mid-1930s by the Ashburton
County Public Works Department changed it further, with significant water takes
and the release of Rangitata River water as bywash at various places to the
Ashburton River. The size of the takes and bywash locations also varied over time
while the RDR further developed and serviced more area. At the same time there
were efforts to be more efficient with the water and reduce losses in the system.
Hardly any of the early historic takes and spills were recorded. Some memories of
locals and RDR employees have been recorded by Horrell (2001).

23. The RDR can influence the flows of the Ashburton River at SH1 by the take from
the South Ashburton River being varied in such a way that flows are kept above
minimum flows, therefore allowing other users on the river to take their water
(ECS 2001). The Ashburton River part of the PNRRP proposes some radical
measures to counter the high alocations to restore the flows of the Ashburton
River main stem and tributaries.

24. There are a'so many stock water races taking water from both Ashburton branches
and tributaries servicing the wider plains between the Rakaia and the Hinds River.
The Ashburton District Council manages these races, with a few being closed in



recent times. In 1980 22 stock water intakes of the Ashburton County were
consented to divert up to 11.32 m®/s from the Ashburton River and tributaries
(Walsh 1980) and 1.5 m?3/s from other rivers, but not al of it was taken. The
current allocation amounts to 4.8 m?/s from the Ashburton River and tributaries
and 2.5 m¥/s from other rivers.

Surface Water Irrigation schemes

The Rangitata Diversion Race

25.The main Rangitata Diversion Race crosses the Ashburton River and Valetta
Groundwater Zones near their inland boundaries, taking water from the Rangitata
River to the Mayfield-Hinds, Vaetta and Ashburton-Lyndhurst Irrigation
Schemes. It also takes water to the Highbank Power Station at the south bank of
the Rakaia River for power generation (see Figure 2). The RDR flows in siphons
under the streams it encounters. The take from the Rangitata River is consented to
be up to 30.7 m3/s but varies depending on the flow in the Rangitata and the time
of year. In the period 1984-1999 the actual take has been 27.2 m®/s on average
(ECS 2001). The RDR scheme is also consented to take water from the South
Ashburton to augment their Rangitata River water take. “The estimated mean
abstraction rate is approximately 2.56 m#/s, with a maximum monthly rate of 6
mé/s and a minimum monthly rate of 0.1 n?/s. The record includes times when the
intake was closed voluntarily to comply with restrictions in accordance with the
Ashburton River Water Management Plan” (ECS 2001). The RDR transports
large amounts of ‘outside’ water into the groundwater zones in and around the
Ashburton River with notable impact on groundwater levels (Davey, 2006). .
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Figure2. Irrigation Schemes

Greenstreet Irrigation scheme

26. Separate from the irrigation schemes serviced by the RDR is the Greenstreet

Irrigation scheme (3000 ha), wedged between the North and South branches of the
Ashburton River, taking water from the North or South branches when required.
Greenstreet Irrigation is alowed to take 0.8 m3/s from O’Sheas and Snowdon
Creeks (tributaries of the North Branch) and the same amount from the South

Branch.

Valetta Groundwater Zone

Hinds River

27. The Hinds River flows at the southern boundary of the Valetta Groundwater Zone.

A zone change in June 2007 has put the groundwater zone boundary at the river
rather than further south. The Hinds River drains about 350 kn? of lowland
foothills and plains and the catchment is wedged between the Rangitata and the
Ashburton River catchments. The Hinds has, like the Ashburton River, a North
and a South Branch and their confluence is at Mayfield. The mean flow is around
1 m¥/s at the mouth. The last part of the Hinds River was hand dug in early
settlers’ times to drain the Hinds Swamp area. The river used to end in the Hinds
Swamp area without a direct connection to sea. Near the coast the Hinds receives



flows from a few other artificia streams also draining the former Hinds Swamp
area.

28. There are springs mapped along the main stem from Mayfield to the origina
Hinds swamp area. The Hinds between Mayfield and Boundary Road usually goes
dry in summer (Walsh 1980) but shallow groundwater around the river is present
even when theriver isdry. Some galleries and wells tap into this shallow aguifer.

Valetta Coastal Spring-Fed Streams

29. The coastal area between the Hinds and Ashburton Rivers has at least a dozen
spring-fed streams discharging directly into the sea. Most of them are highly
modified streams that were dug in the 19" century to drain the extensive Hinds
Swamp area. They flow more or less parallel down the plains and end up behind
beach gravels which allow enough through-flow to cope with their normal
discharges. The coastal boundary of the zone has around 10 m high cliffs. Some
drains just drop more or less ‘over the edge’. Some streams which have
presumably had more time to erode their beds, have a quite steep streambed in the
last few hundred metres to the sea. They also have eroded a dightly wider area
than just the streambed. It is not clear whether these so called ‘dongas’ are aresult
of surface water erosion alone or whether other mechanisms have caused dongas
to form in the first place.

30. The total combined average discharge of the streams and drains between the Hinds
and Ashburton Rivers was about 2 m¥s in 2001 (Meredith, Croucher 2006).
Before the drainage was enhanced, the natural streams probably discharged a
similar amount of water. The flow regime would, however, have been different in
that the flows were ‘buffered’ by the swamp. After the drains went in the flow
regime would have been drier in summer and wetter in winter and spring

31. Various sites in both the Valetta and Ashburton River Groundwater Zones where
flow gaugings have been carried out, and about ten sites which have water level
recorders, are shown [with others outside the zones] in Figure 3.

32. Figure 4 shows the location of known springs on ECan’s database.






