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Introduction 
Plantation forestry is a valuable land use in Marlborough.  Amongst other things, it 
provides employment, can help stabilise erosion prone land and sequests carbon dioxide.  
However, the harvesting phase can result in a dramatic change to the environment.  

Forest harvesting involves earthworks to construct roads, tracks and skid sites (harvest 
landings).  It also involves vegetation removal - the trees being harvested and in some 
instances native or other vegetation that gets removed or destroyed in the process.  If 
good practices are not followed there is the potential for adverse environmental effects.

Earthworks are a significant investment.  Good construction and regular, ongoing 
maintenance helps to protect the investment and also meet the environmental obligations 
under the Resource Management Act (RMA). 

There are legal obligations under the RMA and Marlborough’s own Resource Management 
Plans that require the environmental effects of forest harvesting to be appropriately 
managed.  The Marlborough Sounds and Wairau/Awatere Resource Management Plans 
set environmental standards that all forest harvest operations must meet.  

Resource consents impose conditions for harvest operations, which also must be met.  
Check with the Marlborough District Council to determine if resource consent is required.

Forest owners, managers and all contractors should be thoroughly familiar with the 
permitted activity standards in the Resource Management Plans and any resource 
consents before starting operations. 

The Purpose of this Guide
There are often different ways of meeting the environmental standards of Marlborough’s 
plans and the conditions of resource consent.  The practical methods described in this 
guide provide examples to help you achieve good environmental outcomes.

This guide is intended as a first port of call when considering how to manage the 
environmental effects of forest harvest operations.  It outlines in broad terms:

•  What Marlborough’s Resource Management Plans are trying to achieve in  
 terms of environmental performance with forest harvest operations.

•  Basic methods to help achieve compliance with permitted activities and 
 resource consent conditions.

•  Where you can find more information.
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The Basic Principles
If you understand the basics of what is trying to be achieved, you are a long way down the 
track to meeting the permitted activity standards in Marlborough’s Resource Management 
Plans and also resource consent conditions.  The main principles are set out below:

Reduce Sediment 

Sediment can clog streams, rivers, wetlands, the sea bed and can damage and/or kill 
aquatic animals and plant life. 

Minimise the potential for sediment getting into water.  The main culprit with forest 
harvesting is sediment in stormwater run-off from roads and skid sites entering waterways.  

Vehicles and machinery crossing waterways without a properly formed culvert, ford or 
bridge can also create a lot of sediment in waterways and can also damage the stream 
bed.  Machinery should not be operated in waterways.

Minimise Woody Material in Water 

Too much vegetation and woody debris in water 
will suck the oxygen out of the water as the 
wood decomposes, harming aquatic animals 
and plant life.  Woody material can also block 
waterways resulting in major debris dams and can 
subsequently blow-out in high intensity rainfall 
events scouring out waterways and damaging 
downstream property.  Large logs can divert water 
flows to banks resulting in stream bank erosion.
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Protect Riparian Vegetation 
The areas alongside streams, rivers, lakes and wetlands are often referred to as riparian 
management areas.  The vegetation in these areas helps protect the waterways by filtering 
sediment run-off and acting as a barrier to woody debris. 

Riparian vegetation also provides shade reducing the temperature of water, is a food 
resource for aquatic life, habitat for animals and insects and can form corridors for the 
movement of birds and animals.  It is therefore important to leave riparian vegetation 
intact.

Protect Native Vegetation 
Native vegetation and its ecological habitat has already been highly modified by 
people.  What is left needs to be looked after.  Sometimes it is difficult to do because of 
the terrain.  Please exercise care in working around native vegetation.

Protect Historic, Cultural and Archaeological Sites  
It is important to protect our heritage.  It is an offence under the Historic Places Act 1993 
to modify, damage or destroy archaeological and historic sites without the approval of the 
Historic Places Trust.  (For planning considerations see page 22).  
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Minimise Loss of Topsoil 

Topsoil is the valuable growing medium for plants.  Significant loss of topsoil results in poor 
plant growth and long-term effects on the landscape.  Use practices that maximise the lift 
of the butt end of logs to minimise topsoil loss.

Prevent Large Scale Erosion

Large scale erosion such as slips and debris avalanches result in loss of productive land, 
damage to property, sediment and debris deposition in water and unsightly scars on 
the landscape.  Give careful consideration to the location of roads and skid sites to 
minimise the potential for accelerated erosion.  

Note that erosion does not often occur until well after logging is complete.  Practical 
measures such as pulling back slash from the skid edges can help future proof the work in 
terms of potential erosion. 

Log Hauler

Skyline

maximise lift
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Results of Poor Practice

Vehicle crossing 
waterways without a 

properly formed 
culvert, ford or bridge

Skid Site

Riparian vegetation 
removed and topsoil 

lost due to inadequate 
lift of logs

Uncontrolled 
stormwater runoff and 
sediment from skid site 

scouring gullies and 
making streams dirty
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Failure to control 
water and excessive 

ground based 
tracking causing 

slumping and erosion

Birdnest failure 
damming stream

Uncontained fill 
spilling into stream

Road failure due to 
poor construction and 
lack of water control

Fish habitat degraded. 
Fish cannot swim 

upstream due to culvert 
height above stream 

bed

Ponding and overflowing 
due to lack of secondary 

flood flow path
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Practical Ideas 
Some simple methods to minimise or avoid the adverse environmental effects 
from forest harvesting activities are set out below. 

These methods are not necessarily the only ways to minimise or avoid adverse 
environmental effects, but are intended as a guide to help you think about how you can 
achieve the appropriate environmental standards on any specific forest harvesting site.

Tracks and Roads

Harvest Plan

Prepare a harvest plan including road and tracking works before starting to harvest.  A 
copy of this plan and the resource consent (if required) should be available onsite to all key 
staff and contractors at all times.

Minimise Roads and Tracks 

Roads and tracks can be a major 
source of sediment run-off to 
waterways.

Only construct roads and tracks 
that are absolutely necessary for 
the harvesting operation.

Gradient 

Roads and tracks across a slope act as a catchment drain for all the land above and 
therefore can carry a lot of stormwater.  Steep tracks and roads can generate more 
sediment run-off due to greater velocities of stormwater if adequate water controls are not 
installed.  Stormwater is also harder to control on steeper tracks and roads.  

Tracks and roads across the slope should not be formed at gradients greater  
than 1:6 (9.5 degrees).  If this is unavoidable, gradients should not  
be more than 1:5 (11.3 degrees) for more than 20m.  

Land surface

6 metres

5 metres

20 metres 
only

1 m

1 m
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Gravel Roads

On main haul roads spread good quality aggregate over the surface where locally sourced 
material from excavation is not of a suitable quality to withstand heavy traffic. This will 
not only minimise sediment run-off from roads, but also improve traction and keep roads 
and harvesting operations going longer into periods of wet weather. 

Roads to Shed Water

Form tracks and roads with a crossfall to the water table on the inside edge, or a crown in 
the centre.

Benches 

The outside edge of roads and tracks that are formed with fill material are susceptible 
to failure.  Any fill that is uncompacted can be prone to erosion from tension cracks and 
scouring. 

Where terrain dictates, pre-form a bench for fill to be placed on.  This will help stabilise the 
outside edge of tracks and roads.  

Vegetation should be cleared prior to forming the benches and shifted away from the area 
to be filled.  This is to prevent fill being placed over living or dead vegetation.  Fill areas can 
be undermined and collapse as the vegetation decomposes.  

Sump

Flume to clear unstable �ll

Culvert

W
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Second bench

Usable road width

First bench

Cut

Cut
Fill
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Discharge Stormwater to Stable Areas
Stormwater discharging from road culverts can cause erosion, particularly of 
uncompacted or un-benched fill areas.

Culvert and Cut-off Spacing
Install culverts or cut-offs at regular intervals to ensure stormwater does not erode the road 
surface.  The number of culverts and cut-offs required will depend on the location of the 
road, local weather patterns and soil type.  As a rough guide, in most cases culverts or cut-
offs would be spaced at 100 – 150m intervals on a road or track with a gradient of 1:6.  

Discharge stormwater from culverts on to stable 
ground, rock or other hard material.  

It may be necessary to add a flume or sock to the 
end of culverts to discharge stormwater beyond fill 
batters or other unstable areas. 

100 to
 150 m

betw
een culverts

Flumed to clear unstable �ll
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Decrease culvert spacing to increase water controls on steeper roads and tracks.  The 
more stormwater is controlled, the less chance it has to gain speed and erosive power.  

It also reduces the risk of sediment entering waterways.

End-Haul at Stream Crossings 

When using a machine to construct stream crossings use only the bucket in the 
streambed and keep the machine out.  No loose fill should be placed closer than 8m 
to a stream or river crossing.  Excavated material from approaches to stream crossings 
should therefore be end-hauled away to a stable fill site so that it does not end up 
in the stream or river.   However, it is acknowledged that rock fill can be required to 
construct culverted stream crossings.  This should preferably be clean rock material or 
‘rotten rock’ that can be compacted.  

Fish Passage
Native fish can’t jump

To maintain fish passage make sure culverts in streams are placed at least 50mm 
below the existing stream bed.  If necessary, a simple ‘fish ladder’ can be constructed 
by placing suitable rock at the down stream end of the culvert to create a small rapid.

8 m 8 m

Fish can’t get
through culvert

Fish can’t get
through culvert
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Culvert Size

Culverts should preferably be at least 400mm in diameter to minimise the risk of blocking 
with woody debris and sized appropriately for the catchment area.

Culvert or Bridge Capacity 

Culverts or bridge crossings that are too small can block in storm events and 
subsequently ‘blow out’, causing severe down-stream damage.  Branches and logs from 
harvest operations can make forestry culverts and bridges more susceptible to blocking.

Ensure the culvert or bridge for a stream crossing is big enough for storm flows of at least 
a 1 in 50 year storm event.  For catchments greater than 120ha you should get an engineer 
to calculate the size of structure for the stream crossing.

It is also good to direct excess water to protect culverts in the event of a storm.  Construct a 
broad swale at one end of the stream crossing.  The flood flow can then go to a stable part 
of the stream, with the water returning back to the stream bed.

Flood

Flow
Path
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Culvert Sumps 

Sumps should be excavated at the entry to road culverts to trap coarse sediments.  They 
should be large enough for an excavator to clean them out without damaging the culvert.  
It is recommended that they be at least 1m deep, 1m wide and preferably 2m long.  The 
bottom of the sumps should be at least 300mm below the bottom of the culvert pipe 
to allow room for sediment to drop out.  This significantly reduces sediment going into 
waterways.

Road and Track Maintenance 

Regular maintenance minimises sediment run-off and the potential for erosion.

Roads and tracks should be graded regularly and water tables and culvert entries 
cleaned out regularly during harvesting.  Ongoing regular maintenance should occur.   
This not only helps to protect the environment, it also protects the investment.

Pull Back Minor Tracks 

Skidder tracks should have the fill pulled back on to the track so that the ground 
profile is as close to what it was previously.  Any tracks that have Council approval to 
remain open for access must have water controls installed.

Road

Water ta
ble

Culvert

Sump

1 metre

2 metres

1 
m

et
re
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Replacing Culverts with Cut-offs

On completion of harvesting, consider the removal of all culverts and replace them with 
broad cut-offs as these will not block as easily without regular maintenance.  Cut-offs 
should direct stormwater to stable ground and be at least 50cm deeper than the road 
surface, 2m wide and slope downhill 15 to 20 degrees. 

Grass Fill Batters

Any sort of ground cover on newly excavated or fill areas will help stabilise the soil and limit 
sediment run-off to waterways.

Water table

Cut-o� angle

cut-o�

20˚

2 m

ROAD

50 cm

Consider sowing down 
the fill batters with a 
bush burn or similar 

seed mix.
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Skid Sites

Plan 

Good planning minimises unnecessary earthworks, sediment run-off and skid site and 
birdnest failures. 

Always plan the location and layout of skid sites in advance of starting construction. To 
minimise the risk of environmental damage, planning for skid sites should consider the 
following:

•  Skid sites should only be formed in a stable location.
•  The toe of any earthworks or slash pile should be at least 8m away from   
 waterways (whether dry or flowing) and preferably 20m or more away.
•  Skid sites should be large enough to safely store slash or a plan is developed   
 for slash management.
•  Skid sites should be large enough to provide for good drainage and any  
 sediment traps and other sediment control methods.
•  Cut batters should be stable and benched if higher than 6m.
•  The location of skid sites should allow felled trees to be pulled away from 
 waterways and major dry gullies.
•  The location of skid sites should minimise blind hauling across gullies.

Benches 

Fill material and birdnests of harvest slash can be susceptible to collapse.

When forming skid sites on slopes, always form a bench for the fill material to be placed 
on.  Another bench should be formed below to contain any slash that falls off the skid.  

Harvest landing

Fill

Bench for �ll

Bench for toe of 
birdnest
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Silt Traps

Harvest skid sites can be a major source of sediment run-off. 

Where drainage water from a skid site is discharged close enough to any water course to 
the extent it is likely to discolour the water course, it must be first discharged to a silt trap or 
a sediment retention pond.  

Drainage

Stormwater that runs off skid sites to fill areas and birdnests on the outer perimeter usually 

results in failure of the birdnest, skid sites or both.  All drainage should be away from fill 
and birdnests, preferably to the back of the skid site. 

On Completion of Harvest 
Severe damage can occur to skid sites well after harvest contractors have finished.

On completion of harvest from a skid site, drainage should be re-established away from 
fill.  Slash should be pulled onto the skid site to remove the weight of the slash from the 
fill or scattered over the skid site platform.  
Bunds can be formed round the perimeter of the skid  
site to keep stormwater from the front edge  
if the skid site has a fall in  
that direction.

D R A I N A G E
D I T C H

SILT TRAP

Drainage sloped to 
rear of skid site
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Harvesting

Uphill Hauling 

In preference, pull logs uphill rather than downhill.  Uphill hauling creates drainage patterns 
that spread stormwater run-off as it goes down hill.  Because there is limited lift of the butt 
end of the log with downhill hauling, this type of hauling can create drainage patterns that 
concentrate stormwater run-off.  Downhill hauling also drags topsoil and slash down slope 
and removes more topsoil from the harvest site.  

Pull Away From Streams

Do not pull logs across permanently flowing streams or wetlands.  This minimises sediment 
and woody debris entry into waterways and protects riparian vegetation. 
 
 

DOWNHILL
HAULING

UPHILL
HAULING

Hauler Stormwater
drainage
pattern

DOWNHILL
HAULING

STORMWATER DRAINAGE PATTERNS

DOWNHILL
HAULING

UPHILL
HAULING

Hauler Stormwater
drainage
pattern

STORMWATER DRAINAGE PATTERNS

Hauler Hauler

R I D G E  -  L I N E Stream

R I D G E  -  L I N E   
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Fell Trees Away from Water

Directionally fell trees away from waterways, lakes, wetlands or the sea.  

Any trees that fall in water should be pulled out as soon as possible.  Remove all wood 
greater than 10cm (100mm) diameter from waterways. 

Minimise Ground-based Harvesting 

Fewer tracks equates to less sediment run-off and a lower chance of failures.

Minimise ground-based harvesting unless it can be undertaken on easy contoured land 
and with a minimum number of tracks.

Stream

Stream
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General Measures for Sediment Control

Silt Fences 

Silt fences are made of geo-textile filter cloth or similar fine woven mesh.  If correctly 
installed they can be used to trap sediment run-off, for example, around a wetland 
or a stream that does not have sufficient riparian vegetation to naturally filter out 
sediment run-off. 

Sediment Retention Ponds 

Sediment retention ponds can be used to trap coarse sediments from larger areas of 
bare earthworks such as super skids beside rivers or log marshalling areas at barge 
sites.  This will minimise sediment discharging directly into significant waterways and the 
Marlborough Sounds.

The main principle is to have the points of entry and exit for stormwater as far apart as 
possible to allow the water to slow down and coarse sediments to drop out.  
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Harvest Mulch on Bare Areas

Fill from the construction of ground-based harvest tracks should be pulled back on to the 
track by an excavator.  Adjacent harvest slash can also be scattered over the pulled back 
tracks to also help stabilise them if minimal additional land disturbance occurs.

Contour Drains and Bund Walls

Open drains constructed on the contour, or low earth bund walls, or a combination of both 
can be used to direct stormwater away from sensitive areas or to silt traps.

Rock in Drains and Water Tables 

Consider placing rock across drains and water tables as small check dams slow 
stormwater down and reduces its erosive force. 

Rock lining of drains and water tables will also slow down stormwater and reduce its 
erosive force. 
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Direction
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Ground level
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Information
Resource Consent

The first thing you should do when undertaking a forest harvest operation is to check with 
Council if you need a resource consent for the job.  If you do you must obtain a consent 
before commencing work.  

Make sure you become thoroughly familiar with the resource consent.  The resource 
consent includes conditions which must be met. There are often different ways of meeting 
those conditions.

Most consents include a condition that the harvest operation must be undertaken in 
general accordance with the resource consent application.   You should also be very 
familiar with what was proposed in the resource consent application. This is what you must 
stick to. 

A copy of the consent should be on site at all times and readily available to all key staff and 
contractors. 

Enforcement action could be taken against you if you do not comply with all legal 
requirements.  If you are certain that you do not require resource consent you still must 
comply with the land disturbance rules in Marlborough’s Resource Management Plans.

Council Rules

The Council currently administers two Resource Management Plans - one for the 
Marlborough Sounds and catchments and one for the Wairau and Awatere areas. 

The relevant plan standards can be found in the rural zone rules on the Marlborough 
District Council’s website:  

www.marlborough.govt.nz
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Where Can I Find More Information? 
Forest harvesting information, more detailed design and specifications and other methods 
to minimise the effects of land disturbance can be found in some excellent publications put 
out by other regional councils and organisations.  Some useful examples are found on the 
following websites:

Forest Owners Association  

www.nzfoa.org.nz 

NZ Forest Road Engineering Manual & Field Guide for Forestry 

Earthworks Operators

Marlborough Forest Industry Association
www.marlboroughforestry.org.nz

Auckland Council  
www.aucklandcouncil.govt.nz  
Technical Publications

Bay of Plenty Regional Council  
www.boprc.govt.nz 
Erosion and Sediment Control Guidelines for Forestry Operations

Taranaki Regional Council  
www.trc.govt.nz 
Guidelines for Earthworks in the Taranaki Region

Northland Regional Council  
www.nrc.govt.nz 
Northland Forestry Guidelines

Ministry for the Environment  
www.mfe.govt.nz
Guide to the Resource Management Act
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Historic and Archeological Sites
www.historic.org.nz

Prior to any physical works happening on site, the presence of historic and 
archeological sites, and their implications for harvest management must be 
investigated.  The first place to start is the resource consent, refer to related conditions 
and advice notes.  It is also recommended that the NZ Archeological Association 
(NZAA) website is checked to review mapping notations for the property involved.  If, 
as a result of these checks, there appears to be sensitive issues, consult with local iwi 
(Maori tribal authority for the area) for archeological/cultural sites.  Phone the Council 
for contact details and consult with the Marlborough Historical Society for European 
historic/archeological sites.  Contact should also be made with the New Zealand 
Historic Places Trust (NZHPT) central regional office in Wellington.

The forward planning suggested above is a wise investment in positive site outcomes, 
as improperly managed ‘discovery’ can cause inconvenient delays on site and 
become very costly if legal action arises.
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