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Introduction
Richmond Hill Stream in Sumner, New Zealand, is a small waterway discharging into a sandy beach
coastal environment. Historical records show that the flow path for Richmond Hill Stream has typically
intercepted the coastal dune system at about the mid-point of the beach and was likely to have
resulting in a natural ponding area in this vicinity in times of high discharge. Natural mechanisms
which reduce flooding of the back-dune area in times of rain include stream mouth structures through
the dunes, and percolation of surface runoff into sandy soils or the beach itself. However engineering
modifications associated with residential development in the area have resulted in piping of a
considerable length of the stream beneath the urban area to a flap-gated discharge point protected by
a rip-rap revetment structure. Periodic failure of this engineering results in overland flows through the
urban area, exposing several properties to risk. In these events floodwaters are observed to pond in
the back-dune area of the beach which is currently being restored as part of the Sumner Coastcare
Project. The purpose of this report is to describe an opportunity for restoration of the Richmond Hill
Stream coastal connection in these events through incorporating an overland flow path and discharge
point into the dune restoration plan.

Background
Despite being a highly dynamic environment influenced by the Avon Heathcote Estuary / Ihutai
entrance, historical records show that the stretch between Shag Rock / Rapanui and Cave Rock /
Tuawera is characterised by a dry sand beach (Findlay & Kirk, 1988). This is associated with a dune
system in the coastal riparian area. In the current engineered configuration, a stormwater overflow
path intercepts the Sumner Beach dunes at about the mid-point of the beach. This becomes
prominent in times of flood. In its current state as little as one day of drizzle leads to inundation of the
entire ponding area available behind the dunes (Figure 1). Flood waters then back-up leading to
flooding of properties on Nayland Street which is the next lowest area in the floodplain (Figure 2).
Currently there is an opportunity to re-naturalise the coastal connection and provide some recognition
to the natural configuration of the stream mouth. This requires reversing some of the modifications to
the landscape in this area. It is an opportune time to consider these opportunities since there are
several developments planned in this area in the near future, including rebuilding of the Sumner Surf
Lifesaving clubroom, construction of the Coastal Pathway, and ongoing Sumner Coastcare dune
restoration activities.

Figure 1. Flooding at the
Sumner beach back-dune
area on 17 June 2013. The
hand-dug outlet can be seen
at centre right.

Figure 2. Flooding from
Richmond Hill stream on
Nayland Street, 17 June
2013.

Mid-beach streams on Banks Peninsula
Richmond Hill stream was likely a small back-dune creek in its original condition and in the summer
months it is typically dry. In its natural state there may have been a ponding area behind the dunes
associated with the stream, or possibly a transient stream mouth maintaining a depression in the
dunes.
Examples of such creeks are found in many bays on Banks Peninsula. At some beaches these
waterways run up against rocky areas at the end of the beach which tends to promote the
maintenance of a stream mouth in the corner of the beach (eg. Goughs and Okains Bays). In other
cases the waterway has maintained a stream mouth through the dune system of the beach. Examples
include at Lavericks Bay, Raupo Bay, Gore Bay and Taylors Mistake (Figure 3). Where these
waterways hit the dunes there is often depression and area of sand flats through the dune system,
maintained by a combination of tidal surges and stream flows.
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Figure 3. Examples of mid-beach stream mouths on sandy beaches in Canterbury.

Opportunities for stream mouth restoration
At present, water from Richmond Hill stream and nearby roads enters the back-dune area via a
swale. Lack of percolation and storage in this area leads to floodwaters spreading into the lawn areas
towards the Surf Club. Extending the swale to provide a connection to the coast is one means of
providing relief from flooding. This approach was observed to be useful in the 17 June event when a
hand-dug channel was used to produce an outlet from the ponding area, resulting in a large sheet of
water spreading out onto the beach and draining into the sand (Figure 4).

Figure 4. Stream waters from the hand-dug outlet spreading out onto Sumner Beach, 17 June 2013.

For Richmond Hill stream, historical records indicate that the stream mouth was located in the middle
of the beach. Although it is uncertain if a stream mouth would be self maintaining, it is important and
relatively straight forward to alleviate the current extent of ponding. A potential solution is to maintain
a low point in the dunes to recreate an overland flow path capable of connecting the stream to the
sand flats of the main beach in times of high flow (Figure 5).

Low point in dunes in combination with a new access track
Because protection against the reverse inundation events such as high tides and storm surge is also
important, a balance will need to be met for control over the ability of storm surges to move inland. A
new access track in the location of the restored outlet may help provide an integrated solution (Figure
6). This will produce a strip that can be maintained to prevent sand build-up whilst allowing some
sand to drift into the low point / access way. The planting of fore-dune sand binders and other
vegetation in this area would be avoided. This will enable a channel to be quickly dug out along the
access way if required in times of flood without major disturbance to the dune profile or vegetation.

swale and grassed area
overland flood-flow path
through dunes
A

A

Cross section AA
A grassed area

swale area

back of dune

Figure 5. Plan view and cross-section of possible swale area and overland flow path.
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Figure 6. Location of potential new access-way to coincide with overland flow path.

Planting and landscaping for swale area
Coastal forest species are often the natural vegetation of back-dune areas unless a wetland is
present. Shade from overhanging vegetation is also beneficial for maintenance aspects by
suppressing the growth of weed species in low areas such as the existing swale. However, in keeping
with the recreational use of the area and need to maintain views to the beach, the current pattern of
clumps and islands of trees is appropriate. Some strategic planting to put shade and shelter into the
right places could be considered. This could include planting appropriate coastal shrub and forest
species on the northern side of the swale to shade out weeds. Removal of the lupins and tree lucerne
in this area will also open up views and provide additional sites for longer term plantings. Medium
sized tree species such as Akiraho (Olearia paniculata), Whauwhaupaku (Pseudopanax arboreus)
and Prostrate Kowhai (Sophora prostrata) may be useful and appropriate for shade as an alternative
to Ngaio (Myoporum laetum).
The swale area itself could also be planted with naturally occurring species to reduce the growth of
tall grasses and improve maintenance aspects. Again, this might be undertaken on the northern side
as a continuation of the back-dune vegetation whilst the inland (urban boundary) could remain in
grass to encourage access. Within the swale area appropriate naturally occurring species include
various sedges, Harakeke (flax), and Wīwī (rushes) that are generally absent at present. These have
cultural value as Ngāi Tahu taonga species in addition to being useful to shade out weeds. Potentially
this planting arrangement could clean up and extend the existing swale area to create an attractive
delineation between the open grassed area and dune plant community, whilst giving improved
recognition to the stream mouth as a natural feature of the beach.
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