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Opinion: An ecologist’s perspective on stream diversions
If stream diversions are to achieve good aquatic ecological outcomes, a new set of paradigms is required 
when considering maintenance, flooding, erosion and visual amenity.  
According to Statistics NZ, in June 2018 New Zealand’s population was growing by one person every 8 minutes 
and 7 seconds. This expansion can create conflicting issues: the need to supply housing, roads and services to 
meet the demands of the population; and the need to mitigate the impact that people have on the environment.

These concerns were reflected in the recent general elections, where both housing and the health of New 
Zealand’s freshwater systems were prominent discussion points.

How do we continue developing and growing, while protecting (ideally, enhancing) our waterways? As land is 
developed for housing, we see increasing pressure on small- and medium-sized waterways; typically in lowland 
settings. Not (at least initially) from contaminants, but because they are perceived to be “in the way”.

Piping the waterway used to be the answer. Today, there’s a move, through good planning, to include waterways 
in landscape designs of residential developments. Diverting waterways into new and improved stream channels is 
also becoming an acceptable alternative to past practices of piping freshwater habitats under houses, car parks, 
and roads. The trick is to manage stormwater and flood conveyance issues, but still recreate aquatic ecological 
condition and values.

Three key challenges appear forefront: why are we doing it and is it necessary; what barriers do we need to 
overcome; and what benefits can we achieve?

Why are we doing it?  The simple answer: “We need the space”
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When unmodified by humans, streams meander through the landscape; they erode soft organic banks while being 
pushed by hard surfaces. This meandering pattern can leave awkward spaces that are difficult for developers to 
build within.

It is often perceived as more practical to move (i.e. permanently divert) the stream into a newly constructed, 
“anthropocentric” channel than to “give up” usable land. This also allows developers to maximise allotment 
numbers, and often reduce the number of stream crossings needed within the development.

A stream diversion is frequently a central component of consent-required offset / mitigation. As such, there is often 
a requirement to achieve measurable ecological gain as a (perhaps debatable) priority over the other requirements. 
However, the ecological integrity of the diversion can be impacted by the demands of other stakeholders. This mix 
of agendas leads to difficult decisions, concessions, and compromises being made.

Examples of such compromises include extensive armouring of the stream diversion; the desire to rapidly convey 
flood waters; and a requirement to meet visual amenity objectives or allow increased public access.

Stormwater engineers are likely to propose armouring the bed, banks, and initial riparian zone of the newly 
constructed stream channel with rock rip-rap. The intention is to maximise the longevity of the diversion channel, 
while minimising erosion and potential maintenance.

However, excessive armouring restricts the proximity of riparian planting and reduces lateral surface water filtration. 
Armouring the banks and bed also limits the ability to establish sufficient shade cover (as few plants are able to 
grow in amongst the rock rip-rap). Shading is an important component of waterway function: it regulates water 
temperatures and limits aquatic weed growth. Armouring of the bed also minimises wetted bank heterogeneity – the 
ability for holes, pools, undercut banks, and overhangs to form – all of which are essential habitat for some aquatic 
fauna. In some of the worst cases, excessive armouring results in an absence of surface water in the stream; 
rather, the water flows amongst the depths of the rock rip-rap.

In addition to armouring seen by stormwater engineers as essential for longevity of the channel, hydrologists strive 
to build waterways that rapidly convey water under flood conditions. Flood control primarily revolves around a 
stream’s ability to quickly flush flood waters out of the system.

To ensure this, hydrological modellers recommend limiting the ‘roughness’ of the bed, banks and flood plain by 
limiting or excluding groundcover plants and bed obstructions, such as logs or boulders; and reducing meander.

However, just like stream shading, undercut banks, and overhangs, riparian plants and in-stream habitat features 
are essential for a healthy, functional ecosystem. Riparian vegetation – of a variety of height tiers and diversity 
of species – will shade the stream, help filter water entering the stream, slow stream velocity in places, provide 
organic inputs (food) for the aquatic fauna, improve the sustainability and representativeness of the feature, and 
ultimately reduce the maintenance of aquatic weeds.

Often, when waterway diversions are planned, there is a need to meet a certain level of visual amenity, and 
perhaps to increase public access. This might be through installation of a boardwalk, which can increase the 
impermeable surface area around the stream; or by restrictions on vegetation density, height or cover in the 
riparian zone so lines-of-sight are not obstructed; or specimen or exotic trees might be planted rather than eco-
sourced native plants.

A sustainable and healthy stream ecosystem requires riparian planting that enhances the ecological function of the 
stream. A well-functioning riparian zone would usually consist of closely planted native species, which will form a 
dense canopy and provide shade over the stream. This would include a shrub layer to assist in filtration, and slow 
overland flows into the stream; as well as planting along the banks to provide erosion control and improve aquatic 
habitat complexity.

Conflicts between these agendas are not infrequent.

Where the purpose is primarily ecological mitigation, then hydrological flood considerations, erosion restrictions, 
and structure maintenance have to take a back seat to ecology.
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Is your project near bat habitat? Here’s what you need to know 
New Zealand has two species of native bat, both of which are of conservation concern. The long-tailed bat 
is classified as ‘Nationally Critical’ and the lesser short-tailed bat has three sub-species, all classified as 
‘At Risk’ or ‘Threatened’.
Native bats and their habitats are legally protected under a variety of legislation. They are ‘absolutely protected’ 
under the Wildlife Act (1953), which is administered by the Department of Conservation (DOC). Their habitats are 
also protected by the Resource Management Act (1991), which is administered by local government authorities.

Lesser short-tailed bats are adapted to live in the forest interior and now are limited to the few large tracts of 
mature native forest remaining across New Zealand. Long-tailed bats utilise a comparatively broad range of 
habitats including: native forest, exotic forest, forest edges, agricultural land, and peri-urban environments. Many of 
these habitats, such as agricultural and peri-urban environments, are traditionally viewed as marginal habitats for 
native fauna.

To ensure bats are protected across their habitat range, many land development consents have conditions 
that require bat surveys and management plans to prevent active roost trees being felled with bats inside.  We 
recommend that bat surveys are undertaken prior to the design phase of a project, so commuting corridors and 
potential roost habitats can be protected through responsive design (e.g. avoiding key features, habitat buffering, 
and sensitive lighting design).

Before you begin site development, a suitably experienced ecologist should undertake acoustic bat surveys. 
Acoustic surveys entail deploying monitors that record and store bat echolocation calls, along with the date and 
time of occurrence, for later analysis. These surveys are not invasive and therefore do not require a Wildlife Act 
Authority (WAA) permit from DOC (unless being undertaken on public conservation land). However, DOC has 
recently set-up a competency database for bat specialists and it is recommended that ecologists undertaking 
acoustic surveys are signed-off by DOC as competent to do so.

Large infrastructure projects in significant bat habitat may require intensive bat surveys using radio tracking 
equipment.  Radio-tracking is resource intensive but provides the most comprehensive information on how bats 
are using the landscape.  Radio-tracking studies require that bats are captured in order to attach a transmitter; 
therefore, a WAA must be obtained from DOC. Permit processing for complex projects can take six weeks or more 
to obtain, and will require an approved bat specialist.

If bats are recorded on a development site and vegetation clearance is required, a bat roost survey should be 
undertaken by a bat specialist. Both bat species preferentially roost in the oldest, largest trees available.  However, 
long-tailed bats are opportunistic and have been recorded roosting in a variety of habitats including: exotic trees, 
cabbage trees, tree ferns, rock crevices and artificial structures.  Furthermore, long-tailed bats use a large pool 
of roosts, often moving between roosts on a nightly basis; so confirming the presence of bat roosts prior to 
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Meet the Boffa Miskell ecology team: Scott Hooson
In his role at Boffa Miskell, Scott Hooson’s natural habitat spans the South Island wetlands, estuaries, 
lakes, streams, grasslands, shrublands and forests from coastal sites to the alpine zone.
You might find him in a helicopter over high country stations in the Southern Alps, or scuba-diving in Lake 
Wakatipu; but if you want to catch up with this senior ecologist, our new Christchurch office is the last place you’ll 
want to look.

Scott specialises in the survey and assessment of ecological values, preparation of ecology reports for Assessment 
of Effects on the Environment and the assessment of Significant Natural Areas – and he says that this work is a 
grown-up version of what he did as a boy.

“I spent a lot of my childhood outdoors: sailing, snorkelling, fishing; and catching lizards, frogs and eels. I 
developed a strong interest in birds (of the feathered kind) at a young age, and that probably ultimately drew me 
into a career in ecology. I just followed my passion for the natural environment all the way through school and 
university.”

Currently, Scott is busy mapping and classifying the hydrology and vegetation of a large wetland in Northland, 
writing a management plan for a wetland south of Christchurch, assessing the significance of an area of forest on 
the West Coast and just beginning a project assessing the values of braided rivers in Canterbury.

When he’s not out working in the field, Scott says, “I like to be outside! My wife and I have two young boys, so 
spending time with my family is a priority. I enjoy tramping, mountain biking, diving, hunting and exploring our 
awesome country.”

vegetation clearance is difficult. Consequently, if bats have been detected on a development site and any of the 
aforementioned features are present, tree removal protocols should be put in place to monitor potential bat roosts 
for occupancy immediately prior to their removal.

Various methods can be used to monitor bat roosts including: further acoustic monitoring, emergence watches, 
and visual inspections by arborists or trained climbers (under the supervision of a bat specialist). If previous 
surveys indicate that bats may be roosting on the site, or if visual inspections will be undertaken, a WAA must be 
obtained from DOC as these activities could result in accidentally disturbing or killing wildlife. As noted above, the 
WAA will include specific conditions prepared by DOC’s Bat Recovery Group and it can take six weeks or more for 
the permit to be approved.

Boffa Miskell has surveyed and managed bats for a variety of development projects across New Zealand. We have 
ecologists certified by DOC as competent to carry out acoustic bat surveys and a bat specialist who is also certified 
to identify bat roosts and handle bats.
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Lagarosiphon: the journey from home aquariums to our lakes and waterways 
Lagarosiphon major may not be a name you know, but once you have seen a photo you’ll probably 
recognise it as the oxygen weed that you had in your fish pond or aquarium when you were a kid.
Originally introduced to New Zealand through the aquarium trade, lagarosiphon became naturalised in 1950 
and quickly spread between waterways mostly thanks to human assistance.  Its sale and distribution was finally 
banned in 1982, however by then considerable damage had been done.

Lagarosiophon spreads vegetatively; even a piece as small as your little toe could potentially take root and create 
a new colony.  Fortunately, we have only female plants in New Zealand, therefore it is unable to spread through 
seed dispersal, however fragmentation as a dispersal mechanism is quite sufficient thank you very much!  It can 
grow up to a metre in a month and by having brittle stems and a solid root system it certainly maximises its spread 
potential.

All of this is bad news for waterways where lagarosiphon is absent, as it quickly outcompetes native plants and 
can grow to the surface from its maximum depth of 6.5m.  Once at the surface it can be a hazard for swimmers 
and boat users, interfere with fishing success, cause visual amenity issues, and ‘rafts’ of weed can clog screens on 
hydroelectric power stations.

In 1972 lagarosiphon was discovered in Lake Wanaka, reputedly introduced by someone liberating their goldfish.  
The weed established extensively within the lake, and in 1992 when Lake Dunstan was filled, weed fragments 

In fact, a highly un-scientific office survey found that Scott’s the guy most other Boffa Miskell consultants would 
want to go tramping with – thanks to his near-encyclopaedic knowledge of New Zealand flora and fauna.

He’s a member of the Ornithological Society of NZ, so we asked him which species gets his vote for Bird of the 
Year.

He chose the South Island Saddleback.

“It is a charismatic bird with a bold chestnut-coloured saddle across its back, loud vocalisations and distinctive 
orange-red wattles,” Scott explains. “They were saved from the brink of extinction by the Wildlife Service in 1964, 
when 36 birds were translocated from rat-infested Big South Cape Island to two small islands nearby.”

Before joining Boffa Miskell ten years ago, Scott worked on threatened species projects and the restoration of key 
conservation sites.

When it comes to conservation and biosecurity efforts, Scott says, “Some of the greatest changes that have 
occurred recently have been social changes – how people see and value our environment and the changes in 
behaviour that happen as a result. As individuals our contributions – be it reducing our use of plastics, backyard 
trapping or taking part in riparian planting, no matter how big or small – can all make a difference.”
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from Lake Wanaka made their way down the Clutha River and rapidly colonised the new lakes’ littoral zone.  
Interestingly, lagarosiphon was identified as a potential risk to the hydro-generation, amenity and recreational 
values of the lake, the Ministry of Works and Development (MWD) sought advice from the then-Department of 
Scientific and Industrial Research (DSIR) on potential environmental issues with the filling lake.

Advice was provided by the now Chief Science Advisor at NIWA, Clive Howard-Williams, who pointed out the need 
for ‘sculpting’ (with bulldozers) the lake shore profile before the dam filled. It was advised to cut the southern lake 
edge straight down like a swimming pool to a depth of at least 4 metres to minimise the areas of aquatic weed 
establishment and particularly surface growths.  Unfortunately, somewhere along the line the message didn’t make 
it through to the engineers and the naturally gentle bathymetry of Lake Dunstan’s foreshore was soon extensively 
colonised.

Comprehensive management programmes for both Lake Wanaka and Dunstan are in place: led by LINZ, managed 
by Boffa Miskell and supported by various agencies and authorities.  Control methods include applying herbicide 
via helicopter and boat, weed cutting and hand removal using commercial divers.

(Photo of Lagarosiphon major: RohanWells/NIWA)




