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8 EROSION CONTROL PRACTICES 

8.1 Introduction 

This section considers erosion control from two aspects: 

 

1. Water Management: controlling the volume and rate of water runoff from within and around the land 

disturbance area; and 

2. Stabilisation: Providing a protective cover against sediment generation and transportation  

 

In any land disturbance site, both of these types of practices will most likely be required. However, the 

choice of which erosion control measure is to be used will depend on the specific site constraints and the 

project construction sequencing. 

 

The erosion controls outlined in this section are summarised in the table below: 

Table 8-1 Erosion Controls 

Page Ref 

Water Management 
Controls 

Check Dams 

Contour drains (Cut-offs) 

Diversion channels and bunds 

Pipe Drop Structures and Flumes 

Surface Roughening 

Benched Slopes 

2 

5 

8 

14 

17 

19 

Stabilisation 
Methods 

Stabilised Entranceways  

Topsoiling and grass seeding 

Hydroseeding 

Mulching 

Turfing 

Geotextiles, plastic covers and erosion control blankets 

Dust Control 

22 

26 

31 

33 

36 

38 

42 

8.2 Water Management Controls 

Control of site runoff is one of the most important erosion control measures that can be done in your works 

area. These practices help to reduce water velocities, which in turn reduce erosion, and provide some 

reduction in contributing catchments requiring treatment with the overall aim of minimising sediment 

generation. The key philosophy is keeping offsite (clean) water clean and away from disturbed areas, 

keeping velocities low and diverting sediment laden (dirty) water to sediment retention devices. 

 

Check dams, contour drains, diversion channel/bunds, pipe drop structures, surface roughening and 

benched slopes are all examples of common measures to control water and runoff on land disturbance 

sites. These practices are discussed in subsections 8.21 to 8.26. 
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8.2.1 Check dams 

 Definition and purpose 

Check dams are small dams made of rock riprap or other non-erodible material constructed across a swale 

or channel to act as grade control structures. They are usually placed in series down the channel and used 

during construction. 

 

The purpose of check dams is to:  

¶ Reduce the velocity of concentrated flows, and  

¶ Reduce invert scour in drains or channels that will 

be reworked, filled, grassed or otherwise 

stabilised.  

Check dams are not intended to be sediment trapping 

practices and the dams work by temporarily ponding 

the water and then slowly releasing the impounded 

water at a more controlled rate having lower velocities. 

Some sediment will however be trapped behind these 

check dams and as such will require ongoing 

maintenance. 

 Conditions where practice applies 

Check dams may be:  

¶ Placed within temporary swales or channels, which 

because of their temporary nature may not be 

suitable for a non-erodible lining (e.g. geotextile) 

but still need some protection to reduce erosion. 

¶ Placed in either temporary or permanent 

swales/channels which need protection during the 

establishment of vegetative cover. 

 Limitations 

Check dams have the following limitations: 

¶ The contributing catchments for a complete series 

of check dams should not exceed 1ha for slopes 

less than 10%. With contributing catchments 

greater than this area, specific engineering design 

using the methodology in Appendix 13.8 should be done.  

¶ They may not be an effective practice on steep slopes as they will need to be very closely spaced to 

achieve design criteria.  

¶ They are not recommended for use in watercourses with perennial flow. 

¶ They have a primary purpose of a water control measure only ï they are not intended for sediment 

trapping purposes. 

¶ Channels will erode if the dams are spaced too far apart (especially on highly erodible soils). 

¶ Check dams can be time consuming to construct, especially on steep slopes where a greater 

frequency of dams per unit length is required. 

Figure 8-1 Check dams installed in series to act as 

a water velocity control measure 



 

 

Nelson/Tasman Erosion and Sediment Control Guidelines ï June 2019 Chapter 8 - Page 3 of 43 

¶ They may not be a suitable option to provide erosion protection when highly erodible soils are 

prevalent.  

 Key design criteria 

Temporary check dams are typically constructed of 

loose rock (riprap) or sandbags. Prefabricated and 

re-useable triangular plastic material is also 

available, and reinforced fabric dams can also be 

used. However, it is critical that they are constructed 

of competent material and do not erode themselves. 

 

The check dams can either be constructed with a 

450mm centre height or a 600mm centre height and 

the following table is to be used to determine the 

spacing of check dams for channel slopes within 

indicated ranges. 

 

Spacing for check dams are outlined in Table 8-2. 

 

 

Table 8-2 Positioning of check dams 

Slope of site (%) 
Spacing (m) between dams with a 

450mm centre height 

Spacing (m) between dams with a 

600mm centre height 

Less than 2% 24 30 

2 ï 4% 12 15 

4 ï 7% 8 11 

7 ï 10% 5 6 

>10% 
Unsuitable ï use stabilised channel 

or specific engineered design 
Unsuitable ï use stabilised channel 

or specific engineered design 

 

¶ The maximum height of a check dam depends on the depth of the drain into which it is being placed. 

As a general rule the centre height (spillway level) should be no higher than 600mm. 

¶ Incorporate a spillway into the design of check dams to direct flows over the centre of the structure with 

the spillway elevation at least 150mm to 200mm lower than the crest of the structure. 

¶ To be effective, place check dams so that the toe of the upstream dam is at the same elevation as the 

crest of the downstream dam. The standard detail of check dams is shown in Figure 8-1. 

¶ When used on highly erodible soils, check dams should be placed on a needle-punched geotextile 

fabric to minimise the chance of water undermining the structure. 

 

Figure 8-2 Fabric filled check dams in 

conjunction with erosion control matting. Note flow 

evidence over the centre portion of the dams 
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Figure 8-3 Rock check dams (Figure: Auckland Council) 

 Maintenance 

Key items to check as part of the regular inspection includes: 

¶ Repair or reinstate the check dams if destroyed by machinery movement. 

¶ Inspect the check dams after rainfall or storms and repair as necessary. 

¶ Check if water is outflanking the structure and look for scouring around the edges of the check dam: 

if so ï increase the spillway depth, crest height and/or turn up edges of structure. 

¶ If scour is occurring between check dams, then additional structures may need to be provided. 

¶ Check dams should be inspected for sediment accumulation after each significant rain event. 

Sediment should be removed when it reaches 40% of the original height or before this occurs. 

¶ Dispose of removed sediment to a secure area to ensure that it does not discharge to the receiving 

environment. 

 Decommissioning 

In decommissioning check dams consider the following:  
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¶ Remove check dams when no longer needed, and where possible salvage all materials for re-use in 

future check dams or other works. 

¶ Do not remove check dams that are protecting grass-lined channels until a complete and sustainable 

cover has been achieved. 

¶ Fertilise and protect disturbed areas with surface mulch or erosion control matting if required. 

8.2.2 Temporary Contour Drains (Cut-Offs) 

 Definition and purpose 

Contour drains are temporary excavated channels or ridges or a combination of both, which are 

constructed slightly off the slope contour. 

 

The purpose of a contour drain is to: 

¶ Break overland flow draining down disturbed slopes by reducing slope length and thus the erosive 

power of runoff. 

¶ To divert sediment laden water to appropriate controls via stable outlets. Note that they do not form 

the same function as a Dirty Water Diversion Bund as they are more of a temporary feature. 

 

 

Use as mid-slope contour banks and/or drains over the short-term. Temporary contour drain structures 

should be placed across unprotected slopes within the working area at the end of each dayôs work, before 

site closedown or when rain is imminent. 

 Conditions where practice applies 

The practice of using contour drains should be promoted on all earthworkôs sites, especially where there 

are large areas of exposed ground and long steep slopes. The specific scenarios for their application 

include the following: 

¶ To segment slopes so that the water flows on these slopes are reduced, limiting the erosion potential 

of the water. They should be used at mid to lower slopes on all exposed areas. 

Figure 8-4 Contour drains illustration (Figure: BOPRC) 
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¶ To assist with the diversion of dirty water flows towards sediment retention devices (e.g. sediment 

retention pond, decanting earth bund). Note that they do not form the same function as a Dirty Water 

Diversion Bund as they are more of a temporary feature. 

¶ To use as cut-offs on tracking activities to direct water into a stable water table and/or outfall 

structure. 

 Limitations 

Contour drains have the following limitations: 

¶ Contour drains will concentrate sheet flows, thereby can increase erosion potential. This is of most 

concern on any steep slope and in any vulnerable soils such as uncompacted fills and weak soils. 

¶ They may not be an effective practice on very steep slopes (>30%) as they will need to be very 

closely spaced to achieve performance characteristics. 

¶ Unless the right sizing and spacing of drains is utilised, they have the potential to overtop during high 

intensity rainfall events. 

¶ Steep contour drains longitudinal grades (> 2%) will increase flow velocities and may promote 

erosion. In these circumstancesô drains will need to be lined to prevent scouring within the channel 

invert. 

¶ Excessively flat contour drains grades mean sediment deposition is likely to occur, reducing capacity 

and potentially resulting in overtopping of the structure. 

 

Due to their temporary nature, they may be a ñweak linkò 

in the overall treatment train by being installed too late or 

not sized/spaced appropriately. 

 Key design criteria 

Formal design of the contour drains is generally not 

required due to their temporary nature. Although 

commonly called contour drains, this term is misleading 

as they need to be constructed slightly off the contour 

(max grade 2%) to ensure they drain appropriately. 

 

The following design principles are critical to their 

effectiveness as an erosion control practice: 

¶ Minimum compacted bank height of 250mm. 

¶ Minimum depth of 500mm. 

¶ Longitudinal gradients not to exceed 2% 

(otherwise lining may be required). 

¶ Be broad enough to create a low-profile bank so 

that large earth working machinery can safely 

cross. If this is not achievable, a dedicated 

crossing using a temporary culvert can be used. 

¶ Avoid construction with a ñVò profile instead use a 

trapezoidal shape. 

¶ Outlets need to be carefully positioned to minimise 

erosion and may need to be lined with geotextile 

or other suitable material  

Figure 8-5 Contour drains established on 

embankments as a water control measure in 

conjunction with progressive stabilisation. 

Figure 8-6 Contour drain intercepting slope 

runoff. Note straw mulch to reduce raindrop 

impact 
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Indicative maximum catchment slope lengths are provided in Table 8-3 below. 

 

Table 8-3 Contour Drain Spacing 

Slope of site (%) Spacing (m) of contour drains 

Less than 5% 50 

5 ï 10% 40 

10 ï 15% 30 

15 - 30% 20 

 

Specifications for contour drains are outlined in Figure 8-7. 

 

 
Figure 8-7 Contour Drain Detail (Note the heights are indicative only) 

 Maintenance 

Key items to check as part of the regular inspection includes: 

¶ Repair or reinstate contour drains if destroyed by machinery movement. 

¶ Inspect contour drains after rainfall or storms and repair as necessary. 

¶ Check the outfall for erosion and repair if required. It may be necessary to install a temporary flume 

or provide geotextile. 

¶ Use sandbags during rainfall events if extra height is needed on the ridges of contour drains. 

 Decommissioning 

Contour drains are typically removed after the rainfall event as part of the general earthworksô activity.  
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8.2.3 Diversion Channels  

 Definition and purpose 

Diversion channels are channels and/or bunds used 

to convey either clean water to stable outlets or dirty 

runoff to sediment retention devices. They are 

constructed for a specific design storm. 

 

For dirty water runoff, diversions are used to collect 

and convey sediment-laden water within the 

disturbed area, or inside the perimeter, to an 

appropriate sediment retention device for treatment.  

 

For clean water runoff, diversions are used to 

intercept and divert offsite (clean) water away from 

the works area. This minimises erosion by reducing 

the volume of water flowing over the site and reduces 

the amount of water than requires treatment, allowing 

for more effective sediment control devices.  

 

Clean Water Diversion Channels may be installed as permanent drainage works, but as a minimum are 

installed throughout the duration of the earthworks programme. Permanent measures will require channel 

invert and bank stabilisation to be installed. 

 

Diversion of clean water is typically diversion of overland flow from either upper catchments or from 

undisturbed areas on site. In some cases diversion of ephemeral streams may be required which needs 

additional consideration of environmental effects and compliance with rules within the TRMP and NRMP for 

works in watercourses - refer Chapter 10 for further detail. Diversion of intermittent or perennial streams is 

also covered separately in Chapter 10. Diversion of watercourses may require resource consent. 

 Conditions where practice applies 

Diversion channels are predominately used in the following situations: 

¶ To divert clean runoff water above the works site and divert to stable outlet(s). 

¶ As a physical ñperimeter boundaryò of an earthworks activity site to isolate the site and prevent 

sediment from leaving the area. 

¶ To divert sediment-laden water to an appropriate sediment retention device (e.g. sediment retention 

pond or decanting earth bund). 

 Limitations 

Clean water and dirty water diversions have the following limitations: 

¶ They should not be confused with temporary contour drains and therefore need to be specifically 

sized and constructed for the site conditions. 

¶ In contributing catchments greater than 2ha, specific engineering design (sizing, shape and outfall) 

will be required for dirty water diversions based on the risk profile outlined in Appendix 13.7 and 

specifications in Section 8.2.3.4.  

¶ Specific engineering design (sizing, shape and outfall) will be required in all cases for clean water 

diversions based on the risk profile outlined in Appendix 13.7 and specifications in Section 8.2.3.4.  

Figure 8-8 Diversions for intercepting clean water 

(left) and dirty runoff (Photos courtesy of BOPRC 

and Ridley Dunphy Environmental Limited) 
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¶ In some examples (e.g. steep slopes and/or unstable ground), specific geotechnical design will be 

required to avoid failure of the structure. 

¶ It is often difficult to construct a bund or channel with the required channel capacity on steep slopes. 

Consider all options and in particular the location of the sediment retention device to which the dirty 

water diversion will flow into. 

¶ Access for maintenance can be difficult once construction has commenced. 

 Key design criteria 

Diversion channels are typically constructed across a slope. This requires a bund on the downslope side to 

prevent flow from spilling out of the channel. Diversions may take the form of catch drains (usually lined 

with an erosion-resistant material such as needle-punched fabric), existing or new stormwater reticulation 

systems, combination bank or bund with excavated upslope channel, or earthen bank (often made from 

compacted topsoil). 

 

There are many designs for diversions; however, the following key aspects are required: 

 

Sequencing: Always construct clean water diversion channels prior to undertaking any other earthworks. 

 

Location: Diversion locations are to be determined by considering outlet conditions, topography, land use, 

soil type, length of slope, seep planes (when seepage is an issue) and the development layout. Where 

practicable, choose a route for permanent structures that avoids trees, existing or proposed service 

infrastructure, existing or proposed fence lines and other natural or built features. 

 

Stability of Structure: Ensure the bunds associated with the diversion channels are well compacted, and 

stabilised. In some instances, this may require specific geotechnical design to ensure the stability and 

integrity of the structure.  

 

Consider where excess runoff will drain to, if the design storm is exceeded and the diversion channel is 

overtopped. Consider designing an emergency overflow section or bypass area, in the most appropriate 

location, to limit damage from storms that exceed the design storm. 

 

Capacity: The minimum capacity required is: 

¶ For dirty water diversions ï the same capacity equivalent to the design storm sizing used for the 

sediment control device it discharges into (eg a 20yr ARI sediment retention pond should have 20yr 

ARI capacity diversions), plus a 10% freeboard 

¶ For clean water diversions ï capacity as defined by the risk profile for receiving environment 

sensitivity, as given in Appendix 13.7, plus a 10% freeboard. 

 

Diversion channels methodology:  

1. Determine the peak discharge (in m3/s) for the area that drains into the channel using the approach 

outlined in Appendix 13.7 (with storm frequency determined by either: the downstream sediment 

control device sizing in the case of dirty water diversions; or the sensitivity of the receiving environment 

for clean water diversions. 
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2. Calculate the capacity of the diversion channel/bund using the following formula: 

Q = A R2/3 S1/2 

 

 Q = Discharge (m3/s) 

where A = Cross Sectional Area (m2) (refer Figure 8-9) 

 R = Hydraulic Radius (m) (refer Figure 8-9 

 S = Longitudinal Slope (%) 

 n = Roughness Coefficient (no unit) (from  

Table 8-4) 

    

3. Ensure that the channel can convey the peak discharge flow volume calculated above 

with at least 10% freeboard. 

 

As a guide the values in Table 8-4 should be used in selecting an appropriate roughness coefficient (n) for 

use in the calculation: 

 

Table 8-4 Mannings roughness coefficient for a range of materials  

Surface material Mannings roughness coefficient 

(n) 

Concrete - Centrifugally spun 0.013 

Concrete - Steel forms 0.011 

Concrete - Wooden forms 0.015 

Concrete/ Asphalt 0.011 

Corrugated metal 0.022 

Galvanized iron 0.016 

Kerb and Channel 0.018 

Plastic 0.009 

Short Grass 0.15 

Light Turf 0.20 

Lawns 0.25 

Dense Turf 0.35 

Pasture 0.35 

 

Cross Section: Design diversion channels to be parabolic or trapezoidal in shape. The formula used to 

calculate the cross-sectional areas (A) and hydraulic radius (R) required for the calculation of capacities is 

outlined in Figure 8-9. 

 

Ensure the internal sides of the bund associated with the diversions are no steeper than 3:1, and the 

external sides no steeper than 2:1 

 



 

 

Nelson/Tasman Erosion and Sediment Control Guidelines ï June 2019 Chapter 8 - Page 11 of 43 

 

 

 

 

 

 
Figure 8-10 Cross section of clean water diversion 

  

Figure 8-9 Area and hydraulic radius calculations for parabolic and trapezoidal profiles 
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Velocity and Grade:  

For clean water diversion channels, longitudinal grades should be managed to ensure, where practicable, 

grades do not exceed 2%. However, to ensure they do not become a source of erosion they all need to be 

armoured with aggregate, grass sward or alternative such that a stabilised surface exists.  

 

For dirty water diversion channels, restrict longitudinal grades to no more than 2%, unless the channel is 

armoured with geotextile cloth.  

 

Consider the provision of sumps (2m3) in dirty water diversion channels every 50metres. These are proving 

very valuable in trapping the heavier sediments and will allow for more effective overall sediment retention 

on site. They will need maintenance to allow original capacity to be re-established after every rainfall event. 

 

Avoid abrupt changes in grade which can lead to sediment deposits and overtopping or erosion.  

 

 
Figure 8-11 Cross section of dirty water diversion 
 

Stabilisation: Diversions are to be stabilised in accordance with the stabilisation specifications outlined in 

section 8.3. 
 

Outlets: Provide each diversion with an adequate outlet. The outlet may be a stable channel (e.g. rip-rap, 

geotextile), vegetated or paved area, stable watercourse or pipe outlet which conveys runoff to a point 

where outflow will not cause damage (erosion, flooding). If needed, install vegetated outlets before 

diversion construction, to ensure establishment of vegetative cover in the outlet channel. 

 

The design elevation of the water surface in the diversion is to be higher than the design elevation of the 

water surface in the outlet at their junction when both are operating at design flow. 

 

Never discharge diversions onto unstable soils, unconsolidated fill slopes or in concentrated flows over the 

bank of a stream. 

 Maintenance 

Diversion channels require regular maintenance to ensure that they keep functioning throughout their life. 

Maintenance should include the following: 

¶ Inspect weekly, after every rainfall and during periods of prolonged rainfall for scour and areas where 

breaches could occur. Repair immediately, if required, to ensure that the design capacity is maintained. 
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¶ Remove any accumulated sediment deposited in the diversion channel where there is a risk of 

overtopping due to a lack of freeboard. 

¶ Check invert and outlets to ensure that these remain free from scour and erosion. These points may 

require geotextile lining to avoid this.  

¶ Look for low spots, areas of water ponding, formation of tunnel gullies, sediment deposition and debris 

blockage and rectify immediately. 

¶ Check for stabilisation cover and ensure full stabilisation cover remains where required, and 

¶ Bunds need particular care to protect against damage from earthmoving operations and should be 

reinstated if damaged. 

¶ Sumps need to have sediment trapped removed after rainfall events. 

 Decommissioning 

In decommissioning diversion channels and bunds, fill in the channels and spread any remaining bunded 

material, then stabilise all exposed soil. 
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8.2.4 Pipe Drop Structures and Flumes 

 Definition and purpose 

Pipe drop structures and flumes are used where 

concentrated flow is to be conveyed down a slope.  

 

Pipe drop structures or flumes may be either temporary or 

permanent structures and are commonly used in association 

with diversion channels which act to collect and direct surface 

runoff into the structure. 

 

Flumes may be used to divert flows down batters to the 

forebay of sediment retention ponds and also at the final point 

of discharge into receiving environments.  

 

Flumes may also be used to stabilise an active gully head. 

 Conditions where practice applies 

¶ Always use where slopes are steeper than 3:1 and where 

channelised surface runoff needs to be conveyed down 

slopes. 

¶ Pipe drop structures and flumes are suitable up to a 

maximum catchment of 1ha before specific engineering 

design is required.  

 Limitations 

Pipe drop structures and flumes have the following limitations:  

¶ The topography of the site needs to allow collection of flow 

at the inlet. 

¶ Erosion may result if the structures fail by overtopping, 

piping or pipe separation. 

¶ Damage to the pipe drop structure or flume may result from 

slippage or slumping caused by unstable foundation 

material. 

¶ They require regular monitoring and maintenance to ensure that the structures are operating effectively. 

 

Key design criteria 

Temporary pipe drop structures or flumes may be fabricated from needle punched geotextile fabric, 

concrete, steel or plastic half round pipes, rock, sandbags, lay flat or construction ply. Any number of 

products can be used, provided they can convey water safely over exposed soils or unstable slopes.  

 

 

Figure 8-12 Pipe drop structure (note check 

dams, silt fence and channel protection also) 

Figure 8-13 Flume to a sediment 

retention pond 



 

 

Nelson/Tasman Erosion and Sediment Control Guidelines ï June 2019 Chapter 8 - Page 15 of 43 

The following general design criteria are relevant to both pipe drop 

and flume structures: 

¶ Ensure that structures have a minimum slope of 3% to avoid 

sediment deposition within the structure.  

¶ The structure is to be impervious and prevent water from flowing 

under the structure. 

¶ Ensure that the height (when measured from the invert) of any 

diversion channel, bund or wing wall that is used to divert flows 

to the pipe drop structure or flume is at least 2 times the pipe 

diameter or 2 times the height of the flume. 

¶ The inlet to the flume or pipe should be well compacted and 

include a 1m long stabilised entry apron created by placing 

impermeable geotextile fabric into the inlet extending a minimum 

of 1m in front of, and to the side of the inlet and up the sides of 

the flared entrance. Ensure this geotextile is keyed 150 mm into 

the ground along all edges) to prevent erosion. This needs to be 

on at least a 3% grade. 

¶ The flume and pipe drop structure is to extend beyond the toe of the slope being protected and the 

appropriately protect the outfall by using an energy dissipation device (eg geotextile, sandbags, riprap). 

 

 

Pipe drop structures 

 

Table 8-5 the sizing of temporary culverts should be determined by following the risk based approach in 

Appendix 13.7 through selecting an appropriate design storm from Table 13-12 based on works duration and 

type of receiving environment. For very short duration works (less than 2 weeks) with Category B or C 

receiving environments, culvert size can be determined using 85% of the channel width at bank full, providing 

appropriate provision is made for overtopping. Consideration should be given to overland flow paths to 

ensure that larger flows do not cause safety or environmental impacts. 

 

For catchments larger than 1ha, pipe sizing will require specific engineering design using the methodology 

in Appendix 13.7.  

 

Table 8-5 Sizing criteria for pipe drop structure 

Maximum catchment area 

(ha) 

Pipe diameter (mm) Height of inlet bund / wing wall 

0.05ha 150mm 300mm 

0.20ha 300mm 600mm 

0.60ha 450mm 900mm 

1.00ha 500- 600mm 1000-1200mm 

>1.00ha Specific design required Specific design required 

 
  

Figure 8-14 Wooden flume lined 

with impervious material 
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Flumes 

Table 8-6 summarises the basic sizes for flumes with catchments up to 1 ha. For catchments larger than 

1ha, flume sizing will require specific engineering design using the methodology in Appendix 13.7. The 

flume liner should be impervious and prevent water from flowing under the structure.  

 

Table 8-6 Sizing criteria for flumes 

Maximum catchment 

area (ha) 

Flume Depth 

(side wall height) 
Flume Width 

Height of inlet 

bund / wing wall 

Up to 1.0ha Minimum 300mm depth 1.2m1 
Twice depth of flume  

(minimum 600mm) 

Over 1.0ha Specific design required 

 

Construct the flume with enough cross-sectional profile to adequately contain flows. Ensure the flume is 

deep enough so that water stays in it; work to a minimum 300mm depth. 

 
Figure 8-15 Flume and pipe drop structure design. (Figure courtesy of Auckland Council) 






















































