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How to use these guidelines
This overview book provides general information about how to manage waterways to improve stream health,
at the same time as enhancing the farming operation.
While all waterways are important, these guidelines focus on the management of smaller streams,
drains and wetlands. They do not address mountain streams, where agriculture has relatively
little impact, or large braided rivers, where riparian management has little influence on the
instream environment.
Because different types of waterways need to be managed differently we have developed companion
guidelines for three small waterway types that are common throughout Canterbury:
•

lowland plains’ streams and drains

•

hill country streams

•

inland basins’ streams.

These companion guidelines have been designed to fit into the pocket in the back of this book.
This overview book describes the issues common to all stream types, the role of the riparian margin and the
various management options.
The companion guidelines provide more specific information on the best management options for each
stream type. These guidelines should be used with this overview book.
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Research Ltd. (NIWA) and Environmental Management Services Ltd. to the preparation of these guidelines.
Thanks also to Environment Waikato for sharing the Clean Streams booklet concept; and to the many people
who gave feedback on the early drafts.
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1. INTRODUCING WATERWAY MANAGEMENT
Managing waterways - why bother?
The land immediately next to a waterway is called the riparian margin. The health of waterways is strongly
affected by the vegetation and management of this land. Well-managed riparian margins can help meet market
demands, enhance farm and stock management, and protect water quality and freshwater life into the future.
Some waterways also provide an important communal flood protection, drainage or water supply service.
The maintenance of adequate flow capacity will be a critical element of any riparian management design for
these streams.
There are many examples in Canterbury where profitable farming businesses have adopted good riparian
management practices and reduced their effects on waterways. For example, a group of farmers in the
Harts Creek and Birdlings Brook area near Leeston have removed willows, fenced waterways and planted
riparian margins since 2002. Recent monitoring has shown marked improvements in water quality and,
in one area, trout are spawning for the first time in many years.
Management of the riparian margin not only enhances stream health - it can also benefit the farm
business by:
•

reducing stock losses

•

reducing bank erosion

•

conserving soil

•

reducing the need for drain clearing

•

improving stock health

•

improving water quality and stream life

•

improving the look and value of the property

•

meeting the market demand for sustainably produced food.

Waterways include both permanent and seasonally wet rivers, streams, creeks, drains and wetlands.

1. INTRODUCING WATERWAY MANAGEMENT

Wetlands include bogs, gully bottoms, swamps and seepage areas that contain or channel water at
least some of the time.

PHOTO 1
Riparian plants are flourishing, stabilising stream banks and reducing sediment input.
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How riparian margins work

FIGURE 1

A well-managed riparian margin performs a number of important functions, making it a crucial buffer between
land use activities and waterways.

The different functions of riparian margins include:
• Stabilising stream banks
The roots of riparian plants strengthen banks against erosion and slumping.
Plants pump water out of the soil, improving drainage and the ability of run-off to soak into soil.

• Shading to reduce water temperature and waterway weeds
Riparian plants can be an important source of stream shade, helping to reduce water temperatures to
improve conditions for fish. Shade also controls weed growth by restricting light.

• Filtering run-off
On sloping ground, riparian margins with dense ground cover (e.g. grasses and sedges or thick litter
layers) will slow down run-off, so that contaminants (such as sediments containing phosphorus) can
settle out before they reach the stream. Avoiding cultivation or grazing of the riparian margin reduces soil
compaction so that run-off soaks into the soil rather than running into the stream.

• Removing nutrients from shallow groundwater
The roots of riparian plants can take up nutrients from shallow groundwater and run-off that has soaked
into the soil. Where groundwater passes through wetlands before reaching the stream, bacteria in wetland
soils can convert dissolved nitrate to nitrogen gas that is released to the air, thus reducing nitrate input
to streams. Buried organic matter and roots of riparian plants contribute carbon that drives this process,
called ‘denitrification’. Shrubs and trees can also provide hotspots for nitrate removal by denitrification in
moderately dry riparian soils.

• Providing wood and leaf litter and cover
Riparian plants will shed wood and leaf litter into streams, which can provide habitat, cover and food for
insects and fish. Grasses and shrubs in the riparian margin are particularly important places for whitebait
spawning in coastal streams, and overhanging plants also provide cover for a variety of fish. Many adult
stages of instream invertebrates (stoneflies, caddisflies) depend on riparian vegetation to complete their
life cycles.
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• Providing habitat for birds and insects
Riparian plants provide important habitat for birds and insects, helping to increase biodiversity in the
landscape. Planted riparian areas can act as important corridors for birds to move within the catchment.
Several of these riparian functions, such as shading, input of leaf litter, and bank side cover for fish, become
less effective as streams widen. For example, large trees are needed to shade 6 to 12-metre wide channels,
and even trees become increasingly ineffective as channel width increases above about 12 metres.

PHOTO 2

>

managed with
minimal input.

PHOTO 4
Well-managed and
enhanced stream.
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PHOTO 3
Stream margin
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2. GETTING TO KNOW CANTERBURY STREAMS
What is special about Canterbury’s small streams?
Variations in landform and sources of flow within Canterbury (e.g. snow, rain and deep and shallow
groundwater) result in a rich diversity of stream types, including mountain-fed rivers, with highly variable
flows, high gravel loads and braided channels, single thread hill-fed streams with exposed gravel beds
(e.g. Le Bons Stream on Banks Peninsula), and spring-fed streams with more stable, narrower, channels in
the inland basins and near the coast (e.g. the Ohapi, near Temuka). Most of these rivers and smaller streams
are characterised by clean gravel substrates.
Canterbury’s waterways host highly valued trout, whitebait, eel and salmon fisheries, and provide important
pathways for birds and fish to move between the coast and inland areas. They are also the home to many
different types of native fish, and to freshwater invertebrates, such as mayflies, caddis flies and snails, which
are the main food source for fish and wading birds.
Much of the region’s diverse fish and bird life occurs in the smaller rain-fed and spring-fed streams and
wetlands. These smaller waterways can be thought of as biological ‘hot-spots’, while the larger rivers provide
migratory links between their smaller tributary streams and the sea. The effects of land use and riparian
management on the instream environment will be greatest along these smaller waterways.

Different types of streams
Canterbury’s smaller streams have been grouped into three types, based on landforms:

• Lowland plain streams and drains - for example, the Canterbury and Kaikoura Plains
• Inland basin streams - for example, the Mackenzie basin and the Amuri basin
• Hill country streams - for example, Banks Peninsula, the South Canterbury downlands west of
Timaru, and north Canterbury.
This stream type grouping is the result of a recent classification of riparian zones for Canterbury waterways
by NIWA scientists (Quinn 2003). It provides the basis for identifying the best options for managing the
riparian margins for small streams to improve the health and quality of the waterway. Figure 2 shows where
these different stream types usually occur.

FIGURE 2
Where the three
different Canterbury
stream types
are found.

Lowland plains
Inland basins
Hill country
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Characteristics and riparian functions of each stream type
The three stream types don’t just look different, they also behave differently. To get maximum benefit for
your efforts, manage the stream according to its type. The table below lists riparian functions in order of
importance for each stream type. Check out the companion guideline for your stream type, which is designed
to be used with this book.

Stream type

Characteristics

Functions of the riparian margin

Lowland plains, streams and drains

Mostly spring-fed, with steady year-round
flow. Often modified by extensive drainage
and flood protection works including
channelisation and man-made drains.

1. Providing shade to cool stream
water temperature and reduce
weed and algae growth.

Not much surface run-off during rainfall on
lighter soils but some run-off for heavier
soils from rainfall and irrigation.

Inland basin streams

Similar to plains streams but less modified
and located at higher altitudes.
Variety of sources, e.g. surrounding hills,
old braided river channels, springs.
Naturally clear, cold, gravel-bottomed,
very low in nutrients.
Stream bank erosion generally not a problem.
Harsher climate and poorer soils means a
smaller range of riparian plants. Important
feeding and breeding sites for a variety of
birds and fish.

3. In areas with heavier soil,
filtering sediments and nutrients
from run-off.
4. Providing habitat for fish and
invertebrates, especially in
coastal lowland streams.
1. Providing shade to cool stream
water temperature and reduce
weed and algae growth.
2. Stabilising banks.
3. Providing habitat for fish,
birds and invertebrates.
4. In areas with heavier soils,
filtering sediments and
nutrients from run-off.

Hill country streams

V-shaped valley streams:

V-shaped valley streams:

(Including both V-shaped and
U-shaped valley streams)

Found in Canterbury foothills, Banks
Peninsula and around Kaikoura. Confined
within steep-sided valleys. Steep and
powerful, with rapid surface run-off during
rain and bank erosion.

1. Filtering sediments and nutrients
from surface run-off.
2. GETTING TO KNOW CANTERBURY STREAMS

Bank erosion not generally a problem
but susceptible to sediment build-up and
growth of aquatic weeds.

2. Taking up nutrients from
shallow groundwater.

2. Stabilising banks.
3. Providing shade and habitat.

U-shaped valley streams:
Found in areas such as Banks Peninsula
and Timaru downlands. Flow through gently
sloping hills where they meander across
flat-bottomed valleys. Surface run-off during
heavy rain increases stream flow and
erodes banks.

U-shaped valley streams:

Sometimes V-shaped streams change to
U-shaped streams further downstream.

4. Filtering sediment and nutrients
from surface run-off.

1. Stabilising banks.
2. Providing shade and habitat.
3. Taking up nutrients from shallow
groundwater.

Important habitat for native fish such
as banded kokopu (near the coast) and
common river galaxids (inland).
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3. FARM WATERWAY ISSUES AND SOLUTIONS
How agriculture affects waterways
One of the first steps towards better management of waterways is to understand more about how farming
can affect them. Start by looking at the condition of the waterway and consider how your management could
be affecting it. The table below shows the potential causes of farming impacts on waterways.

What’s wrong
with my
waterways?

What’s causing the problem?

Good management practice

Sedimentation
of the
streambed

Sediment could be coming from:

•

Fence stock out.

•

unstable stream banks

•

•

wind erosion from cultivated areas

Leave a strip of ungrazed vegetation inside
the fence or along the edge of cultivated areas
to filter run-off.

•

stock in the stream and trampling banks

•

•

paddock, race and track run-off

Plant stream banks with stabilising grasses,
shrubs and trees.

•

irrigation run-off

•

•

drain cleaning causing oversteepened or
overwidened profiles.

Divert track, race and irrigation run-off away
from waterways using bunding.

•

Use specific herbicides to spot-spray stream
bank weeds.

•

Rebatter old drains.

•

Fence stock out.

•

Plant northern stream banks with taller shading
vegetation to reduce light and cool the water,
reducing weed growth.

•

Leave a strip of ungrazed vegetation inside
the fence or along the edge of cultivated areas
to filter run-off.

•

Plant both stream banks with stabilising
grasses, shrubs and trees.

•

Protect wetlands so they can filter nitrogen out
of groundwater and run-off.

•

Divert track, race and irrigation run-off away
from waterways using bunding.

•

Rebatter old drains.

Faecal microbes, could be coming from:

•

Fence stock out

•

stock dung in paddock, race and
irrigation run-off

•

•

stock in the stream

Leave a strip of ungrazed vegetation inside
the fence to filter run-off – microbes are killed
by sunlight

•

dairy shed effluent

•

Improve management of dairy shed effluent

•

Divert track, race and irrigation run-off away
from waterways using bunding.

Lots of weeds
and algae

Excess nutrients (nitrogen and phosphorus) or
increased temperature (lack of shade, overwidened
drains and/or slow flow).
Nitrogen and phosphorus could be coming from:

Not safe to
swim in or for
stock water

.

•

paddock run-off, including soil

•

stock in the stream

•

dairy shed effluent

•

fertiliser application

•

race and irrigation run-off

•

eroding stream banks

•

discharge from tile and mole drains

NB. Clear water is not always safe for swimming
because you can’t see harmful microbes
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Examples of how management can make a difference
The photos on this page show examples of how agriculture has affected streams
and how good management can reduce or prevent these impacts.
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PHOTO 5

PHOTO 6

A silty stream bed could be the result of erosion from

Leaving a vegetated buffer beside the waterway will reduce siltation of

cultivated paddocks, or stock trampling stream banks.

your streambed and help you maintain valuable soil on the paddock.

PHOTO 7

PHOTO 8

Weeds and algae in a stream could be due to lack

Planting stream banks will help to shade out weeds.

3. FARM WATERWAY ISSUES AND SOLUTIONS

8

>
of shade and high water nutrient levels.
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PHOTO 9

PHOTO 10

Stock in streams can make water unsafe for both

A fenced stream with a grass filter strip will help keep

humans and stock to drink.

water safe for stock to drink.
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4. WATERWAY MANAGEMENT OPTIONS - what works where
There are four key approaches to waterway management.
The approach you choose will ultimately depend on stream type, stream condition, budget and individual farm
and environmental goals. This book will help you choose the most effective approach to achieve your goals.
It doesn’t need to happen all in one year - small changes over several years can add up to a big
improvement in water quality over time. In fact, it is often better to start with a small area and keep up with
maintenance rather than biting off more than you can manage.

Four key approaches

Benefits

1. Fence/keep stock out of streams and don’t
cultivate to the stream edge

•

Reduced stock losses from drowning and bogging.

•

Reduced drain maintenance costs (less siltation).

•

Better habitat for fish and other stream life because
stock can’t trample the stream bed and banks.

•

Better water quality.

•

More stable banks.

•

As above but additional benefits of filtering
sediments and nutrients from surface run-off.

•

Better habitat for insects.

•

Provides whitebait spawning habitat in tidal areas.

2. Leave rank grass margin between stream
and fence

3. Fence and plant riparian margin

4. Fence stock out of wetlands and springs
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As well as all of the above:
•

Reduced weed growth in narrow stream channels
because of shading.

•

Better habitat for native birds and insects on the banks.

•

Much better habitat for fish and other stream life
because plants provide shade to cool water and
woody debris and leaves for food and habitat.

•

Shelter for stock on the paddock side of the fence.

•

Reduced weed and algae growth downstream.

•

Better habitat for water birds and wetlands plants.

•

Better water quality because stock are excluded and
nitrogen is removed from groundwater and run-off.

•

Reduced flooding downstream.

Developing a plan for action
If you’re considering how to manage farm waterways better, it can be helpful to think about what you
want to achieve and to set realistic goals. It might work best to do a little bit each year at critical places
on the farm. That way you can learn what works best for you and your farm, and it’s also easier to keep
up with maintenance.

•

Is my waterway part of an established community drainage or water supply scheme? Are there any
special maintenance requirements that I have to take into consideration? (Check with Environment
Canterbury or your local district council)

•

What do I value about the stream, drain, river, lake, wetland or estuary on my farm?

•

What, if anything, is wrong with the condition of the waterway? (Check table on page 8)

•

How is my farm contributing to the condition of the waterway? (Check table on page 8)

•

What things are most important to me to protect or improve about the waterway, e.g. freshwater life,
water quality, stable banks?

•

What management approaches listed in this booklet will help improve the waterway to meet my
priority goals? (Check table on page 10)

•

What challenges am I likely to face in managing waterway margins on my farm and how best can
I plan to deal with those challenges, e.g. flooding, drainage, weeds, animal pests?

•

What are the costs and benefits to me of managing waterways? Where are the areas on the farm that
will give the biggest benefit for the least cost?

•

How does waterway management fit in with other farm priorities?

•

How will my management affect land upstream and downstream?

•

How will upstream activities affect me?

•

What are my neighbours doing about waterway management? Is there scope to work together,
e.g. Landcare group. Contact a Resource Care Officer at Environment Canterbury for advice and
help to form a group in your local area?

•

How much time have I got to maintain managed waterway margins?

•

What resources (incentives and advice from agencies, funding organisations, community groups and
the farming industry) are available to help with waterway management?
(See page 28 for information sources)

4. WATERWAY MANAGEMENT OPTIONS

Here are some things to think about when planning:1

To work out which riparian management options will best suit your stream, check out the companion
guidelines for your stream type, which is designed to be used together with this book.
Contact Environment Canterbury and your local district council to check whether you will need a consent
to undertake this work.

1

Based on Ministry for the Environment, 2001: Managing Waterways on Farms: A guide to sustainable
water and riparian management in rural New Zealand. Ministry for the Environment, Wellington.
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5. KEY APPROACH 1: Keeping stock out of waterways
What will it achieve?
As well as improving water quality and freshwater life, keeping stock out of waterways provides several
on-farm benefits:
• more stable banks and less erosion
• reduced stock losses (from drowning and bogging)
• reduced drain maintenance costs (less siltation)
• improved stock health by reducing waterborne diseases.

Fencing
Deciding where to put the fence
Either fence to follow the bends of waterways or opt for a shorter, straight fence. A straight fence needs less
fencing material and time but might mean more lost grazing. Set the fence back further to allow for natural
meander, instability or to leave room for future plantings.

What sort of fence?
For dairy and beef cattle, a two or three wire electric fence with permanent posts is sufficient.
• For deer, a conventional deer fence will be necessary.
• For sheep, four electric wires may be enough if you don’t need to protect riparian plants.
• If you need to protect plantings, a conventional fence is best.

PHOTO 11

Using temporary fences to protect waterways
If you run stock and don’t have permanent fences beside waterways, consider using temporary electric
fences. This is more work but has minimal cost. Use temporary fences:
• around wet areas, seasonally wet streams and seeps during winter and heavy rainfall when grazing
• when break-feeding crops
• when grazing stubble
• during fish spawning (February to June for whitebait in tidal areas; April to November for salmon,
brown trout and rainbow trout).

PHOTO 12
A temporary fence creates a grass buffer to filter run-
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off before it reaches the stream.

Managing weed growth in streams where stock are excluded
Water weeds (e.g. watercress, monkey musk and floating sweet grass) can increase dramatically in slow
flowing streams where stock are excluded. This can raise water levels by 500mm, which may be a problem in
some areas. Small floods can open up a channel through the weeds or some careful clearing can be done to
keep water moving. The key issues to manage here will be nutrient and light levels:
•

Short term, more frequent drain/stream clearing, weed cutting or spraying may be necessary in the first
few years after fencing if extra plant growth causes a flooding or drainage problem.

•

Medium term, stock exclusion and arable buffer strips will mean less nutrients and sediments entering
the stream, slowing water weed growth. Streamside grasses and sedges along very small streams may
reduce light sufficiently to control instream weed growth.

•

Longer term, establishing shade trees and shrubs will reduce light levels and, therefore, weed growth in
small-medium streams. Limbing or clearing the occasional broken branch will be required from time to time.

PHOTO 13 a and b

PHOTO 14

Left: Stream soon after fencing. Right: Rampant water weed
growth about six months after fencing. Mechanical clearing may
be needed short term. Long term, shade trees will be the answer.

•

Drains and waterways in drainage scheme areas may need to be mechanically cleaned from time to time.

•

Do not cut off gateways that give diggers access to neighbouring properties when erecting riparian fences.

•

Temporary electric fences are ideal where access may be required for waterway maintenance.

•

When planting on the digger access side, leave an unplanted strip at least five metres wide for machine
access. Only use narrow, low-growing plants such as sedges between the digger track and the stream.

5. KEEPING STOCK OUT OF WATERWAYS

Retaining access for diggers doing drain maintenance

Taller species can go on the other side of the track, well away from the water.
Note that for some highly
managed drainage schemes,
planting and fencing may
not be permitted. Check with
Environment Canterbury, or
your local council if in doubt.

PHOTO 15
A recently cleared stream. Digger reached over
the fence from the unplanted south side. Shading
vegetation is establishing on the north side.
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Stock water options
Fencing off waterways can cut off access to stock water. Putting in a reticulated stock water system can be
expensive but costs will be offset by improved stock health and productivity. Studies show that a large
variety of diseases can be transmitted to stock from drinking water contaminated by animal waste. Putting in
trough water and fencing off natural waterways also allows you to deliver animal remedies and supplements
through the trough water system.

PHOTO 16

Stream crossings
Regular waterway stock crossings have been highlighted as a significant source of water pollution.
Studies indicate that stock directly depositing their waste into waterways has an equal or greater impact
on water quality than run-off. One study showed that a 246-cow herd deposited 37kg of dung during two
crossings of a stream. They concluded that cows are 50 times more likely to deposit their waste as they
cross a stream than when walking elsewhere on a race.
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PHOTO 17

PHOTO 18

Stock crossings can be a major source of
water pollution on farms.

Bridges and culverts are good for business
Putting in bridges or culverts will benefit the farm business by:
• making travel times faster for both the farmer and stock
• improving stock health by reducing stress, lameness and the incidence of liver fluke
• providing easier access when streams are running high
• improving the value of the farm.

Bridges and culverts will also benefit the stream environment by:
•
•
•

14

preventing stock damage to the stream bed
protecting stream habitat for fish and insects
improving water quality by reducing the amount of sediment and bacteria getting into the
stream from stock movement.

8
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PHOTO 19

PHOTO 20

A badly installed culvert - placed too high
above the stream bed to allow fish passage.

Looking at the options
Culverts are a good cheap option for streams that don’t carry too much sediment and don’t flood too high. However, they
need to be chosen carefully and installed well to make sure they don’t cause erosion and restrict the movement of fish
up and downstream. Getting sizing and installation right will generally save money in the long term by avoiding failure
and the need for replacement. As a general guide, install a culvert at least as big as the nearest upstream culvert. Talk to
Environment Canterbury for advice about consent requirements, culvert size and design for your situation.
See NIWA’s guidelines (Boubee et al. 2000) on designing culverts for fish passage in the reference list at the back of this book.
Bridges generally have less impact on stream banks, stream beds and water flow than culverts. They can be expensive but
will often be a sound investment because they generally don’t require maintenance and can provide many benefits for farm
infrastructure. Contact both your local district council and Environment Canterbury for advice on where to locate your bridge
and about design and consent requirements.
Contact Environment Canterbury for more information about good practice for bridges and culverts, and for a copy of
Environment Canterbury’s Info Sheet 20: Farm Bridges: Design and building process.

Managing waterways without fences
On some extensively farmed, lightly grazed properties, it may be impractical to fence all waterways.

5. KEEPING STOCK OUT OF WATERWAYS

While not optimal, there are some options for management without fencing:
• Provide troughs with clean water away from waterways.
• Provide shade and shelter away from waterways.
• Keep stock numbers lower in paddocks with waterways to minimise damage.
• Avoid grazing paddocks with unfenced waterways during wet periods and during fish spawning.
• Graze sheep, young stock or lighter stock in paddocks with waterways.
• Monitor grazing and move stock if they start to damage banks.
• Utilise banks and existing natural vegetation to form natural barriers.
• Install bridges or culverts where stock regularly cross waterways.
• Leave an uncultivated strip beside waterways on cropping land.

PHOTO 21
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6. KEY APPROACH 2: Leaving a long grass margin
What can grass margins achieve?
Grasses, native sedges and rushes are the most effective filter for removing sediment, bacteria and
nutrients from surface run-off before it reaches waterways.
The effectiveness of a grass riparian margin will depend on:
•

The type of vegetation next to the waterway - dense grass makes the best filter.

•

The width of the grass margin - within reason, the wider the better!

•

The slope of the land beside the waterway - where adjacent land is steep, the grass margin will need to
be wider to filter run-off.

A grass margin will not be as important in areas where soils are very free-draining and surface run-off
occurs rarely, if at all.

PHOTO 22

How wide?
In general, the steeper and longer the slope that
feeds into the waterway, the wider the grass margin
needs to be. Refer to the companion guide for your
stream type for more specific advice.
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•

If cultivating flat or gently sloping land, leave
a buffer of at least 2-3 metres wide from the
stream/drain bank.

•

Paddock run-off usually flows into a stream at low
points. These low points may contain wetlands,
which also help remove nutrients and sediment
from run-off. Make grass margins wider at these
low points where run-off is channelled (Figure 3).

•

Narrow grass strips that occur where a fence has
been placed very close to a waterway are not
likely to provide much filtering benefit unless the
land is flat and the run-off rate is low. However,
consider using temporary fences to provide a
wider margin during wet periods.

FIGURE 3
Using grass margins to filter channelled run-off.

Management of grass margins
Though it looks untidy, long, rank grass does an excellent job of filtering sediment and nutrients from
paddock run-off. Start to see long grass as beneficial!
•

Long grass may create a fire hazard in some locations, e.g. roadsides. Where there is no planting, light
grazing or mowing can reduce the fire risk. When banks are dry, graze with sheep for a short time or use
young light cattle but fence out the stream or any wet areas with temporary electric fences.

•

Controlling weeds while they are small will minimise time and chemical costs.

•

Light grazing of grass margins can slow reversion to scrub weeds.

If the stream is tidal, it may be within a whitebait spawning area. Spawning occurs between March and June,
but any grazing beside waterways should stop in February so grass can grow enough to provide suitable
habitat for spawning.

PHOTO 23
Light sheep grazing can
be an acceptable option

6. LEAVING A LONG GRASS MARGIN

to keep weeds down.
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7. KEY APPROACH 3: Planting waterway margins
One of the most effective ways to improve waterways is to plant suitable plants along the riparian margins.
There are a number of ways to go about this. The ‘low-fuss’ approach presented here is about establishing
healthy plantings that will require little maintenance after several years.

Step 1: Fencing
Riparian plantings need to be permanently fenced to avoid livestock destroying plants. Locate fences above
moderate flood levels to avoid fencing damage and allow two metres between the fence and plantings to
avoid cattle reaching through or over fences.

Step 2: Weed and animal pest control
The biggest enemies to establishing healthy plantings are weeds and animal pests.

• Invasive weeds. These will outgrow and smother plantings if they are not eradicated a month before
you begin planting. The table below provides information on the worst weeds and the best methods for
getting rid of them.

• Rank grasses and broadleaf weeds. These can compete with plantings for moisture and over-top
younger plants. Clear or spot spray approximately one metre planting spots and keep weed regrowth
down until plantings are one to two years old. Don’t blanket spray stream banks as grasses help filter
sediment from run-off and hold the banks together.

• Rabbits and hares. Rabbits and hares can be a major problem for small plants. Plant larger plants and
control rabbits until the growing tips of seedlings are above bite height. Control hares until the diameter
of plant stems are too large to bite through or ring bark. Control methods include shooting, fumigant
poisons, baits and exclusion fencing. If you only have a small problem with rabbit and hares, a repellant can
be useful. Make your own by mixing five fresh eggs with 150ml of acrylic white paint and 600ml of water.

• Possums. In some areas ongoing possum control will be necessary to protect plantings. Control
methods include bait stations, which can be attached to fence posts, traps or night shooting.

• Goats. Fencing generally doesn’t work for goats as they usually manage to get through almost any fence
type. If goats are likely to be a problem, you will need to eradicate them before you begin.

Weed

Control method

Suggested herbicides

Gorse and
broom

Spot spraying, or cutting and immediate (within one
hour) stump treatment with herbicide or cut and
spray stump regeneration.

Glyphosate or Metsulfuron.

Cut stumps must be treated while the cut is still wet
to allow the absorption of herbicide.
Blackberry

Cut and paint with herbicide in summer or autumn.

Glyphosate or Metsulfuron.

Old man’s
beard

Search and trace all vines back to ground level and
clear a small area around the base of the vines.

Glyphosate or Vigilant.

Cut all vines as close to the ground as possible and
treat freshly cut stumps with 10% solution.
Ensure that the hanging vines are clear of the
ground so that they cannot take root. They may be
left in the tree to break down.
Crack willow
and
grey willow

Trunks > 10cm in diameter, drill holes at 45° around
trunk at 15cm spacing and inject with herbicide mix.
Trucks < 10cm in diameter, cut and remove crown
and paint stump with herbicide mix.
Seedlings - hand pull or spray with Roundup®.
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Herbicide mixture:
1 L Roundup® (glyphosate)
10grams Escort® (metsulfuron)
20ml Pulse®
2 L of water

Step 3: Planting
Plant in the right place
Different plants have different tolerances to flooding and soil wetness. There are three general zones for
planting based on how often flooding occurs.

FIGURE 4
Planting zones in the
riparian margin.

1. Margin
This zone includes frequently submerged lower banks and wetlands next to the waterway.
Plantings should be tolerant of wet soils, short (< 2m) with fibrous roots and not provide much resistance
to flood flows.
Remember water levels may rise due to waterweed growth in newly fenced streams with slow flows.
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Plant 500mm above the pre-fencing water level to allow for this.
2. Lower bank
This zone is less frequently submerged but is subject to regular flood flows.
If erosion is a concern, plants need to be reasonably short (< 4m) so they resist toppling and with
vigorous fibrous root growth to control bank erosion.
3. Upper bank
This zone is normally above all the largest flood flows. Plants can be much taller and don’t need to be
tolerant of wet soils.
Some streams have a back swamp that occurs away from the stream margin but has a water table that is
usually just at or above the water surface. Plantings in this zone need to be tolerant of wet soils.
The other ‘zone’ to consider that isn’t related to flooding is the area next to the fence. To prevent weed
invasion, it’s useful to plant low shrubby species that keep out light. Refer to the companion guide for each
stream type for more information about planting zones for your situation.
See table overleaf (page 20) for a list of hardy plants suited to the different zones in the riparian margin.
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Select the right plants – what goes where?
For initial plantings, use hardy, fast-growing species that will quickly shade out weeds. They can contain a
mix of native and exotic plants.
The table below provides a list of hardy species best suited to initial riaprian plantings on open, exposed sites.

Flood currents

Periodic flooding

Full sun

Coastal zones

Bank stability

Growth rate

Recommended spacing
(metres)

•

•

•

•

•

•

Med

0.5-1

•

•

•

•

•

•

•

•

•

Med

0.5-1

•

•

•

•

•

Med

1-1.5

•

•

•

•

•

•

•

•

Med

1.5-2

•

•

•

•

•

Med

1.5-2

•

•

•

Med

1.5-2

•

•

•

Fast

1.5-2

•

•

Fast

1.5-2

Grass

•

Chionochloa rubra

red tussock

Grass

•

Cortaderia richardii

toetoe

Grass

•

•

Phormium tenax

flax;
harakeke

Flax

•

•

Coprosma
propinqua

mingimingi

Shrub

•

•

Corokia
cotoneaster

korokio

Shrub

Hebe salicifolia

koromiko

Shrub

Olearia species

shrub daisy

Shrub

Coprosma robusta

karamu

Small tree

Cordyline australis

cabbage
tree

Small tree

Dodonea viscosa

akeake

Small tree

Leptospermum
scoparium

manuka

Small tree

Melicytus
ramiflorus

mahoe

Small tree

•

Myoporum laetum

ngaio

Small tree

•

Olearia paniculata

akiraho

Small tree

•

Pittosporum
tenuifolium

kohuhu

Small tree

•

Kunzea ericoides

kanuka

Tree

•

Pittosporum
eugenioides

lemonwood

Tree

•

Plagianthus regius

ribbonwood

Tree

Solanum lacinatum

poroporo

Small tree

Populus spp.

poplars

Tree

Upper bank

tussock
sedge

Lower bank

Carex secta

•

•

•
•

•

•
•

•

•

•
•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•
•

•

•

•

•

•

•

•

•

•

Attracting birds

Boggy soils

•

Plant type

Dry soils

Light frost

•

Common
name

•

Suitable
for

•

Scientific name

Margin

Tolerant of

Heavy frost

Planting
zone

Wetlands

Species name

•

•

•

Fast

1.5-2

•

•

Med

1.5-2

Fast

1.5-2

•

Fast

1.5-2

•

Med

1.5-2

•

Med

1.5-2

•

Med

1.5-2

Fast

1.5-2

Med

1.5-2

Fast

1.5-2

Med

1.5-2

Med

1.5-2

Fast

2-10*

•

•

•

•

•

•

•
•

•

•

•

•
•

•

*Poplar cultivars can be planted at a variety of spacings depending on desired outcomes:
•

Poplars at 10m spacings allow trees to develop a natural crown. This form will allow access to the stream
for maintenance and retain a dense grass cover to filter sediments/pollutants.

•

Poplars planted at 2-3m spacings will have less crown development, grow less vigorously and will not
become as tall.

Don’t plant anything within 1.5m of a fence.
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Vigorous and fast-growing exotic trees
•

Species such as eucalyptus, poplars, sycamores, tree willows and conifers/pines should not be
planted close to small spring-fed streams as they get too big, too quickly. These species use large
amounts of water which could reduce stream flows. Heavy leaf drop from deciduous trees can reduce
oxygen supply in small streams.

Willows
•

Tree willows such as crack and grey willow have no place along small streams as they grow too
large, break off, float downstream causing blockages where they lodge and regrow. Any existing trees
should be removed prior to fencing and planting.

Poplars
•

Can provide good shade in larger streams but plant them at the top of the bank and at least five
metres back from the water so the tree’s mature root plate stays dry. Plant at narrow (two to three metre)
spacings for dense shade, or wider (five-10 metre) spacings to retain grass cover for filtering sediment.

•

Don’t plant poplars in wet areas because they can become unstable and fall over.

Native trees
•

While native plants generally provide better habitat for native wildlife, the exotic species grow much faster and
are particularly useful for stabilising banks and providing shade on medium-sized streams. If you are using
native species, try to use plants grown from seeds collected in your local area as these are usually hardier.

PHOTO 24

Select the right sized plants
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Where rabbits or hares are present, or on sites with aggressive weeds, a larger grade of plants will establish
best. Use one to two year-old plants that are 30 to 50cm in height. These will usually come as root-trainers
or in small containers (RX-90 or PB 2-3). Plants this size are tall enough to compete with rank grasses and
broadleaf weeds. They often establish quicker than larger plants and cost less. Make sure container plants
are hardened off in the nursery prior to delivery and are not pot-bound.

Plant at the right time
Sufficient soil moisture is necessary to get new plants established, so it’s important to make sure they go in
at the right time:
•

For most of the region, plant during late August/September. For frost-sensitive plants, late spring is best.

•

Autumn planting is preferable for frost-hardy species on sites with less severe winters such as Banks
Peninsula and coastal north Canterbury.

•

Spring plantings, especially on drier upper banks, may need to be irrigated or mulched or can be planted
so that the soil surface dips around the stem to retain moisture.

•

In unusually dry seasons, it is best to delay planting until soil moisture is adequate.

•

Don’t use loose mulch on steep slopes or where the water table rises frequently as it will quickly end up in
your waterway. If there are areas that are almost always wet (some margins) then it’s better to plant these
when water levels are lowest.
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Plant at the right spacings
•

It is crucial that plants are placed close together so that they quickly form a canopy and shade out weeds.

•

Small plants (tussocks, sedges and rushes) should be planted half to one metre apart and larger plants
one to two metres apart.

•

It can be tempting to plant further apart to reduce costs. However, this can jeopardise the success of
plantings and may result in extra cost and time to control invasive weeds in the future.

•

The only situation where it is of benefit to plant less densely is alongside streams that receive a lot of silt
from overland flow. In these situations it is better to maintain grasses between plantings and space them
at two to three metre intervals.

•

As your plantings grow and mature, they will thin out, increasing the amount of light and providing
conditions that are good for new plants to establish in. If your riparian margin is more than 10m wide, you
will improve the chances of native plants establishing rather than weeds.

8

>
PHOTO 25

PHOTO 26
After four years this site planted at one metre spacings
had already shaded out most weeds and some native
ground ferns had self-sown.

Getting the plant into the ground
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•

Container-grown plants require a hole at least twice the size of the container and should have entangled
roots trimmed off.

•

Root trainers should have their roots trimmed (bottom three cm) before being placed in a hole.

•

Break up the soil at the bottom of the hole to assist drainage but repack soil tightly to prevent air gaps
and make sure soil is well compacted around the base of the stem.

•

Cover the top of the potting mix with 25mm of soil to prevent the potting mix wicking away moisture
which dries out the plant roots.

Step 4: Maintenance and ongoing planting
Maintenance in the first three to four years following plantings is necessary to ensure plants get
well established.
Maintenance should involve the following:
•

Every two months check to see whether rank grasses and broadleaf weeds are threatening to overtop
plantings. If so, hand grub to remove them. Use herbicide selectively and with care.

•

Check for invasive weeds twice a year and eradicate using targeted control, as spray drift can easily
destroy plantings.

•

Replace failed plantings at the appropriate time (autumn or spring). This is important to prevent weed
invasion in gaps.

•

Watch for pest damage when checking for invasive weeds and carry out appropriate control (see step 2).

•

Where practical, consider using supplementary water during extended dry periods in the first few years.

May

April

March

February

January

December

November

October

September

August

July

June

Calendar of plant maintenance tasks

Order plants
Pre-plant spray

If required
See
NB.

Planting
Watering

As required

Weed control
Mortality count
Order
replacements
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NB. For Banks Peninsula and coastal North Canterbury.

Step 5: Additional planting
After three years, the initial plantings should be well established, proving good conditions for more sensitive
plants. These can be planted under the canopy of other riparian trees or in the gaps at much greater
distances apart (five to seven metres). Suitable additional trees for your area are listed in the companion
booklet for your stream type. Examples include kowhai, putaputaweta, totara and kahikatea.
Exotic gums such as Eucalyptus leucoxylon provide nectar for bellbirds in winter months.
Refer to the companion guide for each stream type for more information about additional plant species that
are suitable for your situation.
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8. KEY APPROACH 4: Managing wetlands and springs
Wetlands were extensive over large parts of the Canterbury region before it was developed for farming.
Most lowland plains wetlands have been drained, but other areas, especially the inland basins, still retain a
large proportion of their original wetlands. Wherever they are found, remaining wetlands, seeps and springs
provide valuable habitat for native plants, fish, birds and other animals. They can also add visual appeal and
recreational value to your farm.
This section focuses on how to manage these areas to protect water quality. If you would like to know more
about protecting and restoring wetlands, contact Environment Canterbury or the other agencies listed in the
‘Getting Help’ section of this booklet.

What can managing wetlands achieve?
Wetlands are often described as giant filtering sponges. Wetland plants slow the flow of water off the land
and in times of flood, water is absorbed into organic wetland soils. In dry periods, stored water is released
slowly, to help maintain flows in downstream waterways.
Wetland plants trap water-borne sediment and associated contaminants, cleaning up water before it reaches
rivers and streams. In the right conditions, bacteria living in damp wetland soils can convert up to 90 percent
of the dissolved nitrogen from farm run-off into nitrogen gas, which is then released into the atmosphere.
These processes help prevent algal blooms and nuisance plant growth in waterways.
In summary, managing wet areas and springs on the farm can:
•

Improve water quality by filtering sediment, faecal bacteria, and phosphates from run-off.

•

Improve water quality by removing soluble nitrogen from run-off and re-surfacing ground water. In heavy soils,
managed wetlands are the most effective solution to reducing the amount of nitrogen entering waterways.

•

Provide habitat for native fish, birds and insects, improving local biodiversity.

•

Reduce stock losses from bogging and improve stock management.

•

Help reduce flood peaks and maintain summer water flows.

Where is wetland management most important?
Managing wet areas, seeps and springs will have the most beneficial impact on water quality in the headwaters
of catchments. It is also a very important management approach in areas where waterways are particularly
sensitive to nitrogen or where high nitrogen levels in ground water have been identified as a problem.
Once nitrogen has found its way into ground water, it can only be treated where ground water
re-appears at the surface. Managing wetlands is the best way to keep soluble nitrogen out of waterways.
Keeping these wet areas, and the grasses, sedges and rushes that typically grow there is essential to remove
nitrogen from emerging ground water.
Protecting the spring source of waterways is an obvious first step in riparian management. Springs are often
a valuable source of good domestic and stock drinking water, so it’s often worth fencing them. Appropriate
planting around the edges of the spring will protect water quality and provide better habitat for wildlife.

Photo 27
This wetland has recently
been protected from stock
by fencing. These carex
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plants will recover quickly.

Managing your natural filters
1. Protect existing wetlands
For wet areas to remain effective as filters they:
•

must remain wet for all or most of the year

•

must be protected from stock, especially deer and cattle. Most sedges, rushes and flax are palatable
to stock. These plants need to be protected as they have an important role in slowing flow, filtering
water, and providing a carbon source for the bacteria that remove nitrogen. Stock trampling will also
reduce the ability of wet areas to absorb water

•

may need some planting and weed control. Native sedges, rushes and flax grow well in these areas
and are easy and cheap to obtain. They can all be split and the sections planted out. Trees, especially
willows, can be counter-productive in or beside wetlands as they dry the soil out and shade the
smaller plants.

Using temporary fencing as a management tool
While fencing large wetland areas may not be practical on extensively farmed inland basin properties,
wetlands on more intensively farmed land are well worth fencing off. If permanent fencing is not a
practical option, minimise damage by excluding cattle and deer, stocking at low intensity, and limiting
grazing to between mid-summer and mid-autumn when wetlands are driest. Controlled sheep grazing
may be an option for wetlands that contain exotic plants, to help keep weeds at bay.

Photo 28
Where fencing is impractical,
low intensity/seasonal
grazing may be an

8. MANAGING WETLANDS AND SPRINGS

acceptable alternative.

2. Create new wetlands to manage farm wastewater
Use wetlands to filter farm run-off from a variety of sources, such as tile/mole drains and farm tracks.
Create new wetlands to improve water quality before it enters natural waterways.
•

Direct tile and mole drains into wetlands before they flow into streams. Artificial wetlands are particularly
useful for reducing nitrate loads from subsurface drains that flow into streams on heavy soils.

•

Effective artificial wetlands need only occupy one to two percent of the land area they drain and can
be lined with wetland plants and/or wood chips, which provide carbon sources for nitrogen removal
processes to occur.

•

Divert track run-off into wetlands but take care not to smother the area with sediment. Grass buffer
strips or sediment retention basins are more appropriate than wetlands for reducing suspended
sediment loads from highly disturbed sites like feed pads and races.

•

Wetland plants and wildlife will establish naturally in the constructed wetlands, but supplementary
planting and weed control may also be necessary.

For more specialist advice on constructed wetlands for wastewater treatment, contact NIWA’s
Christchurch office.
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Photos 29 and 30

3. Utilise seepage zones and overland flow channels
Often, surface run-off flows in defined channels across paddocks to reach waterways. If you can see
where these periodically wet parts of the paddock are, it’s a good idea to extend riparian management
out from the stream edge at these points. For example:
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•

put in wider grass margins at sites where run-off is channelled to help with filtering (refer back to Figure 3,
Section 6)

•

if extending fencing around these intermittently wet areas is not practical on a permanent basis, consider
using a temporary electric fence when grazing stock in the paddock on wet days.

9. WHOLE FARM MANAGEMENT
Well-managed riparian margins provide a buffer to protect waterways from farming activities. However,
adopting good management practices across the whole farm will help reduce possible impacts at their
source, as well as enhancing the farm business.
You should check the proposed Natural Resources Regional Plan (NRRP) Chapter 4 for details of any rules
and conditions applying to activites around waterways.
Good farm management practices that reduce effects on waterways include:

a) For cultivated and cropping soils;
•

avoid cultivating too close to waterways

•

use shelterbelts to help reduce wind erosion

•

adopt careful cultivation practices to avoid downwind/downslope soil loss

•

use direct drilling/no tillage or minimum tillage in paddocks close to waterways

•

use temporary electric fences to exclude stock from stream banks when grazing stubble.

b) For pastoral operations;
•

graze carefully during wet weather to avoid pugging, pasture damage and soil erosion

•

avoid overgrazing steep slopes and areas beside waterways

•

provide culverts or bridges for stock to cross over, rather than through, streams

•

provide shade and shelter for stock, and water troughs, away from waterways

•

apply fertiliser with care, especially near waterways

•

use a nutrient budget to avoid overuse of fertiliser

•

manage dairy effluent irrigation to avoid run-off into waterways

•

collect and treat run-off from stand-off and feed pads in the same way as dairy shed effluent
is managed

•

minimise run-off from farm tracks, races and irrigation systems by providing cut-offs into grassed
areas or using bunding

•

avoid over-irrigation to reduce run-off.

c) Dealing with irrigation run-off

•

keep headraces and borders well-maintained

•

check soil moisture

•

adjust watering times for the shortest border, not the longest, where lengths are variable

•

don’t apply fertiliser prior to irrigation

•

construct a stream-side bund to direct run-off into a soakage area for filtering

•

consider switching to spray irrigation.
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Recent AgResearch monitoring results from the Waikakahi Stream catchment indicate that irrigation
run-off is a significant source of water pollution in some of Canterbury’s streams. To reduce the amount
of polluted irrigation wash directly reaching streams:

d) Other general farm practices to minimise effects on waterways;
•

retire steeper headwaters and revegetate or plant a timber crop in catchments that are not
flow-sensitive

•

retain and fence wet swampy areas as sponges and filters

•

follow best practice guidelines when clearing drains to minimise impacts on freshwater life

•

plant riparian vegetation to shade out nuisance weeds

•

when installing new tile and mole drains, ensure they don’t discharge directly into waterways
(except through managed wetlands).

For more information about management practices and best practice guidelines to improve your farm
environment, contact Environment Canterbury on 0800 EC INFO (0800 324 636).
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10. GETTING HELP
You don’t have to go it alone with on-farm waterway protection. As a first port of call, contact Environment
Canterbury for further information and advice: phone 0800 EC INFO (0800 324 636).
Our Resource Care Officers can provide free advice and information on the best management options for
your farm, including riparian plans and support in the creation of a Stream Care group to work towards
integrated whole catchment management. Refer to Environment Canterbury’s website at www.ecan.govt.nz
for more information on wetland protection and restoration.
Other agencies with an interest in waterway protection that may also be able to help include:
•

Local groups involved in stream restoration - check out www.bush.org.nz or www.landcare.org.nz
for more information

•

Department of Conservation nursery at Motukarara

•

Your local Fish and Game officer

•

Your local Federated Farmers representative

•

Your local landscape architect - check out www.nzila.co.nz to find a landscape architect to help design
your stream planting plan

•

NIWA Christchurch.

Meeting RMA requirements
Environment Canterbury’s Proposed Natural Resources Regional Plan (NRPP) deals with a range of land
use activities in the beds and riparian margins of lakes and rivers in the Canterbury region that can affect
water quality and instream values. These activities include:
•

Earthworks and vegetation clearance activities, including setback distances

•

Controlling stock access to waterways to protect important instream values, drinking water supplies,
recreational and cultural values, and at particular times such as fish spawning periods

•

The installation of bridges and culverts, disturbance of the bed of a stream

•

The use of agrichemicals in riparian margins; application of fertiliser; effluent spreading.

Some of these activities may require consents or the NRPP may impose conditions to undertake the activity.
The Land and Vegetation Management Plan, Parts I and II, places some controls on earthworks and vegetation
clearance activities in the riparian margin for the Port Hills and Kaikoura coastal areas. Part IV addresses
burning of vegetation in the hill and high country areas and includes setbacks along waterway margins.
District Plans may also place controls on earthworks and vegetation clearance activities.
For any of the above activities, it is advisable to contact Customer Services at Environment Canterbury, and
your local district council for specific advice and information.

PHOTO 31

28

A job well done!
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